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EXPLANATORY   NOTE 

Illustrated  articles  are  marked  with  an  asterisk 
( • ) .  book  notices  with  a  dagerer  ( t ) .  and  new 
shop  equipment  as  described  in  the  departments 
"Shop  Equipment  News"  and  "Condensed  Clip- 

ping Index  of  Equipment"  with  a  double  dagger It).  Book  reviews  are  listed  under  the  heading 
"New  Publications  "  Cross  references  to  a 
particular  initial  word  may  apply  also  to  its 
derivatives.  The  cross  references  condense  the 
matter  and  assist  the  reader,  but  are  not  to  be 
regarded  as  complete  or  conclusive.  So.  if  there 
were  a  reference  from  "Milling"  to  "Jigs  and 
Fixtures."  and  if  the  searcher  failed  to  find  the required  article  under  the  latter  topic,  he  should 
look  through  the  "Milling"  entries,  or  others that  the  subject  might  suggest,  as  he  would 
have  done  had  there  been  no  cross  reference. 
The  plural  of  any  given  item  may  not  neces- 

sarily follow  the  sijigular  immediately,  as  the 
items  are  listed  in  alphabetical  order.  All 
articles  written  by  any  given  author  are  listed 
directly  under  his  name  in  the  special  author's 
index  which  starts  on  page  21.  Articles  that 
are  not  credited  to  any  author  may  be  found 
imder  the  heading  "No  author  credited,"  listed 
under   "N"  in   the  Author's  Index. 

Following  is  a  list  of  the  pages  included  in 
the  several  numbers  of  the  volume,  by  date  and 
number : 

Jan.     1 — No.     1      Pages  1-56 
8 — No.     2       "  57-110 

"       15 — No.      3       "  111-164 
"      22 — No.     4       "  165-216 
"       29 — No.      5       "  217-268 

Feb.      5 — No.      a       "  269-322 
12 — No.      7       "  323-378 

•'       19 — No.      8       "  377-430 
"       26 — No.      9       '•  431-484 

Mar.     4 — No.   10       "  485-538 
"        11 — No.   11       "  539-594 
"       18 — No.    12       "  595-648 

25   No.    13       "  649-704 
Apr.      1 — No.    14       "  705-760 

8 — No.   15       "  761-814 
15 — No.    16       "  815-868 

"       23 — No.   17       "  869-926 
"      29 — No.  18    "  927-074 

May      6 — No.    19       "  975-1023 
13 — No.   30       "  1033-1073 

"       30 — No.   21       "  1073-1132 
37 — No.   22    "  1123-1172 

June     3 — No.   23       "  1173-1232 
lO — No.   24       "  1233-1378 
17 — No.   25       "  1379-1334 

"       24 — No.   36       "  1335-1384 
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ABC  washing  machines.  Quantity  production 
of.      Vincent   'ei? 

Abrasive,  New,  aluminous.  Hutchins  .  .  .  'llS 
Abrasive  wheels.  Diamond  tools  for  truing. •1219 
Abrasive     wheels     for     efficiency.     Testing. 

Yates       'IBS 
Abroad,    What    have    you    done    to    protect 

your    trade-mark          797 
Absoi'ber     for     intermittent     gears.     Shock. 

Edwin        '329 
Accident     Insurance     extremely     successful. 

State   1166 
Accident  prevention  in  Massachusetts.  Step 

toward           919 
Accidents  have  declined  in  the  steel  indus- 

tries.   Statistics    show    that         •53 
Accidents  in   the  shop.  Preventing.     BuUard  503 
Accuracy,  Unusual  methods  of  securing  ex- 

treme.   De  Leeuw   
I   ♦595,  n   ̂ 937,  UI  ̂ 1049,  IV   •1094 

Accurate       angle-measuring       device.         An 
Dixie      'SSS 

Accurate    squaring    device    lor    the    planing 
machine.      Dixie      •946 
Senior      1076 

Ackland  screwdriver   t*1264 
Acme  multiple  spindle  screw  machines    .  .  . 

t*861,    t •1022a 
Act.  Carriers  by  water  under  new  Transpor- 

tation     1304 
Acting  machine  vise.  Quick.  Belmont  , .  .  "1109 
Activities  in  Cleveland.  Metal  trades  ....  858 
Activities,    Predicts    renewed    business     ,  .  .  1309 
Adams  short-cut  lathe   {•747.  {"9363 
Adapter  for  using  side  of  grinding  wheel  on 

regular    stand.      Parker      •718 
Adapter  to  hold  lathe  chuck  on  angle  plate. 

Paiker      "1108 
Adopting     a    machine     to     a     speciaj     job. 

Ferher       'OSS 
Adapting   a   quick-change   drill   chuck  to   a 

wide  range.     Hanncman         319 
Address  at  the  Organizing  Conference,  Open- 

ing.     Humphrey      1319 
Adjustable   angle  plate  for  job  shop.      Den- 
ton     •206 

Adjustable  limit  gage.     Rogers   t*1335 
Adjustable  parallels.    Herlth  .  .  .  .t^Qie.  {•lOS'ie 
Adjustable   strap.    An,      Fisher      •493 
Adjustable    studs    for    the    lathe    faceplate. 

Parker      •1353 
Adjust.-ible  trimming  and  shaviiig  dleB.  Stan- ley       'l?? 

Adjuslo    drilling   jig.    The   '.'.'..  i«fi32 Ads  add  to  interest  in  the  plant  paper.  Em- 
ployees want.     Williams      •1143 

Pare 

Advance    lathe    stcadyrest       t430a 
Advices  from  our  Washington  correspondent 

Latest          855 
Advice   to  inventors.      Dean      1066 
Advice    to    inventors,    More.      Michaelis.  .  .    248 
Aerial  grinder.  Van  Dom      '1219 
Aeroplane.      See    "Automotives." 
Aeronautical  exposition.   Second   annual    . .      92 
Against   a  Compulsory  Metric  Law,   Others 

who    are          g3« 
Against  compulsory  metric  system,  Nationai 

Automobile  Chamber  of  Commerce  .  .  .  907 
Age  of  machine  tools.  Finding  the.  Thwing  379 
Agreements.   Restriction  of  trade  in  patent. 

Mit'haels        53 
Agricultural  College.  Shop  courses  in  metal- 

lurgy at  the  Michigan.     Dirks      "Oei 
Aid     to     determine     pulley     diameters     and 

speeds.       Klein       1076 
Air  as  a  material  of  construction.     Carey  .    863 
Air  chucks  for  G.  &  L.  double-spindle  tur- 

ret lathes   t«807,  t«074e 
Air  compressoi',  SulUvan  portable. t'859,  {•»74c 
Air-cooled  cylinders  for  Franklin's.  Colvin.^705 
Aircraft.    Heat-treating    of    brazed    flttings 

for.      Black      •1184 
Air  mail  service,  Continue  the        412 
Airplanes  invites  national  destruction.  Neg- 
,  .lect   of      -.   1376 Air  Reductions  Sales  Co.  welding  torch.. t^l64c 
Airplane.    Life    of    an          879 
Airplane  manufacture.  Some  details  of.  Col- 
..vin      .201 
Airplane  propellers,  Boats  driven  by.  Paul.  "828 
Ajax  upsetting  of   forging  machine      

J'584,    {•704e 
Alignment,  Setting  the  milling  machine  vise 

in.      Grill,    •350;    Raught,    556;    Cunan,    589 
Alma    universal    milling   machine      t*368a 
All-in-one    furnace.    Champion    ..t»260,    {•430e 
All    shops.    For    small    shops    and,    Lucas, 

•30.   'Se.   '138.   •194,   •240,   •300.   •354, •435.    'IIOS. 
Allan-Diffenbaugh  wrench   t^l326 
Allis-Chalmers     direct-current     motors.  ...  t^66a 
Alloy.    Nichrome:    a   heat-resisting      ^1347 
Alloy  steel  development.  Review  of,  Mar- 

shall         817 
Aluminous  abrasive.  New.  Hutchins  ....  •IIB 
Aluminum    castings.    Tapping.      Greening.  .  •680 
Aluminum,   Cast-iron   fully   displaces         783 
Aluminum   pistons.   Machining.      Lennon.  .  •1176 
Aluminum    pistons.    Machining    special    .  .  .    930 
America.    Annual  Convention   of   the  Indus- 

trial   Relations    Association    of       •1370 
American       and       European,       Apprentices. 

Saldiz          199 
American  belting  needed         104 
American   Gauge  Co.'s  bench  centers    .... 

t^528,  ^•648e 
American  industry,  Watch  dog  of.  Viall.  .  .  .  ̂ 905 
"American  Machinist,"  Getting  time  to  read the         744 
American     Machine    Tool     Industry,     Peace 

and  the    Alwyn-Schmidt          0 
American     Steel    Treaters'     Society.    March 

meeting    of    the         699 
Ammunition.       See      also      "War      Topics." 

and    "Ordnance." Ammunition,  Modern  artillery.     Brayton..  . 

II   •gs "Am-pe-co"  direct-reading  cylinder  gage  .  .  . 
t«371.    {•484e 

Analysis,  Location  of  flaws  in  rifle-barrel 
steel  by  magnetic.  Sanford  and  Kouwen- 
hoven       •893 

Andrews  rust-proofing  process   1165 
Angle  grinding  wheel  dresser.  Miller  radius 

and.  .   {•104,    »^376e 
Angle   irons,    Taft-pierce    slotted    ■■■■■  ■  ■■-„. ^•4«4,     t    oooC 

Angle-measuring  device.  An  accurate.     Dlxie^835 
Angle  plate,   A  Handy.      Scott      'eso 
Angle   plate.    Adapter   to    hold    lathe    chuck 

on.     Parker    •IIOS 
Angle  plate  for  job  shop.  Adjustable.  Den- 
ton      •SOo 

Angle  piate.  Handy  toolroom.  Peterson.  •358 Angle  on  metric  compulsion.  Clinical.     Lit- 
tic      768 

Angles.  "Tool  for  measuring.  Mathisen  •  •  •  •  .'50 
Another  use  for  the  jack,  Ronosle  ....  •789 
Another  way  to  make  a  pipe  center.     Har-  ̂  

rison        "'* 
Anvil  for  micrometers."  Ball.  Mawhinney.  •453 
Amiual  convention  of  the  Chamber  of  Com- 

mcrife  of  the  United  States      1014 
Annual  Convention  of  the  Industrial  Rela- 

tions    Association    of    America   ^1370 
Annual    meeting.     Society     of     Automotive 

Engineers      :•  ■  ■^-  ■  ■  ■ ;  ■  ;^    *    ' 
Appliances.      Manufacture      of      household. 

Hunter      I    '1173:    n    '1300.    Ill    '1349 
Application    and    maintenance    of    rawhide 

gearing.     Stone      ;  ■.•  •  •  V  " 
Application  of  sandblast  to  general  foundry 

work.      Gates     ,•  ■  „;j  • ;  •  ■  ̂.  nr  r 

Appraisal,  practical  methods  of.  Thwtag.  .135S 

Apprentices — Ameriian  and  European.    Sal- jj25          199 

Apprentice  school.  Production  and  instruc- 
tion   in    an.      O'Shea      •605 

Arbor.     See  also   "Mandrel. 
Arbor  for  threaded  end   mills.      Older    ....  '847 

Are  heating  in  ship  repairs.     Rich   •978 
Arc   on   the   shapinif   machine.   Planmg   an. 

Fox              8 

Pace 
Arc  wcldlnr.     See   "Weldinc  and  CtitUnc" 
Arc    weldem.    Training.       EnohhoU   •837 
Arc    toolmaken   Ignorant    of   drllUT      Fer- 

ber          200 
Argument     or     jazz      publldty.      Sdentillc 

Park   "1000 
Arm-clamplni  derlco  (or  radial  drilllni'  ma- 

chine.   Fosdick   I  •260,  {•430a 
Armature  windlnr  machine.  Chapman.  .  .i*110a 
Armstrong-Blum    "marvel"    No.    22    puoch 

shear    and    bending    machine       
J •882.   !• 1028c 

— Armstrong-Blum  marvel  No.  23  puncmnr 
and  bending  machine   t*915.  J*1022c 

Army.     See  also   "War  Topics." Army.     Building    "Quad"    trucks    for    the. 
Satterthwaile       •609 — Army  order  limits   units  of   weights  and 

measures    to    English    Standards   1014 
Arnold     Economy     reamers     and     counter- 

bores       »«288e 
Art.    Practic-e    of    a    mystic — Pipe    dreams, 

Quhallty       ^131 
Ai'lillcry   ammunition.    Modem.    Brayton.    n    •0.'» Artillery     range     finders.     Manufacture    of. 
Thomas   II    ̂ 249.   Ill   •301,  IV   •403 

Asia.    Business    opportunities    in   •672 
Assembly   in  ship  construction.   Pre-.     Qate- 

wood       I     '1.     U'171 Association.      Annual      meeting      of       the 
Indianapolis   Metal    Trades         843 

Assoei.-ition  of  America.  Annual  Convention 
of  the  Industrial   Relations      ^1370 

A.   S.    M.   E,    Spring   Meeting   •1327 
Atkins  slottmg  machlno      {•ges.    ̂ •1072» 
Atlantic  City.  Combined  meeting  of  machin- ery Dealers  and  Manufacturers  at   1166 
Attachment.    Elgin    planing.  ..  (•1163,    {•1334a Attachment       for       calipers.       Micrometer. 

Renwick        •898 Attachment       lor       Cowan       Transveyors, 
Brake    . .  .■   t*680 

Attachment      for      engine     lathe.       Speed. 
Parker      •1008 

Attachment    lor    Jackson    die    sinking    ma- 
chines.   Cherrying      1*212.    t*430c 

Attachment    for   planing   and   shaping   ma- 
chines.   Bruno      {•477,    t*648 

Attachment.    "Pullswlng"    relieving     
t"697.    »'868c 

Attachment     lor     shaping     irregular     sur- 
faces. Stockbridge     ^•184e Attachment,        Multi-graduated        precision 

grinding    .  .  .JC160.  »*43pa 
Attachment  to  center  gage.     Leighton.  . .  .♦1248 
Attachments.  Prestometer   {•695,   t*814c 
Attachment.    The    Ryerson-Conradson    verti- 

cal   milling       J*685,    t«704c 
Austin  toolmaker's  vise   {•110a 
Australia.     Zinc    production     in      464 
Autocar — Gripping  a  cover  flange.    Rich...    '37 
Autocar    motor    pistons.     Making   •827 Autogenous  welding.  Rules  lor     304 
Automatic.         See      "Screw — Screw      machine.' 

"Lathe."  etc. 

Auto  tires.  Machining  molds  and  cores  lor. 
Francis      •1099 Auto    transformers.    General    Electric    MTQ t*1378 

Automatic   drill-releasing  device   for   barrel 
drills.     Finlay     *19§2 

Automatic  hob-grinding  machine.   Harris. {•1262 
Automatic      milUng      machines.      Ingersoll 

semi      {•1264 
Aulomatl<'     multlple-splndle     proflUng    ma- 

chine.  Coulter      {•1322 
Automatic  pointing  machine.  Kent  semi.  .{•1218 
Automatic  starter.  Cutler-Hammer      t'585.   {•648c 
Automatic     temperature    regulator.     Engel- 

hard     {'1015.   {•1072a 
"Automatic"   thread-milling  machine   

{•532,    {•704a 

Automatic    welding    machine.    The    General 
Electric      {•537,    {•648c 

Automatically    locked    spring    plunger    aup- 
port    ClAmping    device    with.     Belmont.  •722 Automobile  building.    Sidelights  on.      Rich.  1352 

Automobile  Chamber   of  Commerce  against 
compulsory      metric      system.      National. 
Park        ;-A  .    ̂'' 

Automobile   cylinders.   How   we  make.  Col- 
vin      •  •  •  •  *123 

Automobile  cylinders  In  the  machine  shop, 
how  they  are  handled  at  five  big  shops. 
Colvln      ■   •705 Automobile     piston,     Enlaring     an.      Starr. 
548:    Wheeler.    795:    Cantelo.    994. 

Automobile  frames,  Special  fixture  for  mill- 
ing   rails    for,      Wilson   •ISeS Automobile    work    and    the    machine    shop. 

Hampson     1001.  1068 

AUTOMOTIVES 

— Air-cooled-cylinders    lor   Franklins   •705 
— Automotive    Engineers'    annual    meeting. Socict.v    of          207 
— Bell    cr-anks   for  transmission   of    uniform 

motion.       Sullivan       ^480 — Boring  and  milling  transmission  housings. 
Colvin       'SW — Building    a     small     track-laying     tractor. 
Colvln      ^407 — Building    "Quad"    trucks    for    the   army. 
Salterwaithe   *500 

— Cadillac.      Colvln      "1025 
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AUTOMOTIVES — Continued 
— Caterpillars   and   their  construction.  Con- 

dit    II    'Sa.    m    •233.    IV    '287,    V    '343 
— Chandler.     Colvin      '1030 
— Compact     piston-making    department.  ...  •823 
— Comparative  methods  of  machining:  auto- 

mobile engrine  connecting  rods.  Colvin. •1023 
— Connecting--rod    forcings    for    the   Liberty 

motor.       Carhart          ^89 
— Converting  a  machine  shop  to  emergency 

production.       Sheldon       ^431 
— Crankshaft  inspection  gage.  Colvin.  ...  •348 
— Drilling    the    ends    of    motor-truck    axles. 

Hud-son       ^339 
— Enlarging    an    automobile    piston.      Starr 

548,  Wheeler  795.  Cantelo  994. 
— Finishing  Liberty  motor  connecting-rods. 

Carhart       ^457 
-—Firing     orders     of     internal     combustion 

engines.       Condit       •792 
— Four    simple    fixtures    for    motor    work. 

Hudson      ^291 
— Franklin.      Colvin      •1033 
— General     data     on     automobile     motors. 

Colvin     •631 
— Grinding    a    rear-axle    housing.      Rich.  .  .    •93 
— Gripping  a   cover  flange.      Rich      •S? 
— Grotnes  tire-rim  upsetting  machine.  ...  t  •56c 
— Harrington     crankshaft     oil-hole     drilling 

machine     t^Sll,   1^430c 
— Holding    piston    rings    for    sizing    them. 

Reetl         'oS 
— How    Packard    pistons    are   made      '933 
— How  we  make  automobile  cylinders.    Col- 

vin     •123 
— Langelier    machines     for    drilling    crank- 

shafts,   pistons,    etc   t^56a 
— Liberty    motor    connecting-rods   •1148 
— Life  of   an   airplane      879 
— Machining    aluminum    pistons.      Lennon.^1175 
— Machining   and  testing   a   large   transmis- 

sion   case.      Colvin      'aS? 
— Machining   Chandler    pistons      825 
— Machining     cylinders     for     the     Fordson 

tractor.       Colvin        •269 
— Machining  molds  and  cores  for  auto  tires. 

Francis     '1099 
— Machining    monel-metal    carbureter    Jioat 

points.       Addis       •629 
— Machining  over   300    cylinder  blocks   per 

hour.       Colvin       ^663 
— Machining  special  aluminum  pistons.  ...  ̂ 930 
— Machining   the  gas   engine  for  a '  lighting unit.      Hunter      ^765 
— Machining    the    liberty    crankcase.      Car- 

hart    I  •1247 
— Making    autocar    motor    pistons   •837 
— Making  piston  rings.      Sheldon   ^1279 
— Making  21,000  pistons  a  day.  Colvin..  ^819 
— Methods    of    making    the    Winton    piston. 

Colvin      ^937 
— Michigan   cylinder  boring  and  burnishing 

tool      J^llOe 
— Milling     and     boring     Winton     cylinders. 

Rich       •623 
— Motlern      aviation      engines.       Condit     .1 

•390.    II    •SIS. 
— Modern  Ford  engine  repairing.    Manley..^381 
— Oil-electric    propulsion    for   vessels   •1242 
— Packard.     Colvin   •1033 
— Peerless.    Colvin   ^1028 
— PiHtoiis  for  the  Fordson  Tractor.  Colvin.  •675 
• — Producing  17,000  connecting  rods  a  day, 

Colvin      I    •1199.   II    1305 
— Putting  the  motor  together.    Colvin   •896 
— Reboring  motor  cyclinders.     Jones   •438 
— Roller    chain   •1233 
— Saving  in  direct  routing  of  work.  Edge.^410 
— Second  annual  aeronautical  exposition .  .  92 
— Some    details    of    airplane    manufacture. 

Colvin      ^201 
— Some  interesting  piston  operations.     Hud- 

son     •679 
— Something    new    in     automotive    articles. 

Viall          743 
— Toolhead  for  undercutting.  Hudson  ....  •530 
— Two    drill     jigs     for    motor-truck     work. 

Rich      •SIS 
— Unusual  connecting-rod  fixtures.  Rich..  •2.39 
— Unusual     method     of     securing     extreme 

a<curacy   I    •505.    II    •937,    III    ̂ 1049 
— White   method   of   making   pistons   ^932 
— Wickcs  crankshaft   lathes   •S?,    t376e 

Avery  hardness  tester   ^•164a 
Avey    automatic    drilling   machine      

....         ..      ,       ,  l^316.     {•484c Aviation,  Its  development  since  the  war  and 
Its  scope  in  the  future.  Commercial.  Page  753 

Aviation   engines.   Modern.    Condit,   I   »39(i. 
II   '518. 

Aviation  service        755 

Auxiliary    collet    for    holding    headed  '  iiiiis RennK'le         •Sg 
Axles,     Drilling    the    ends    of    motor-truck 

Hudson     '339 
Ayre    micrometer    facing    and    boring    ma- 
„  f*',ne   {•SI,    t«37ec 
Babbitt  minus  nickel.  Nickel        688 

Babbitt.  Selecting  the  proper    '. '.  1371 Babbitting  bearings,  riticisms  of  device  for 
Wright       847 

Back  gears  in  front.  Putting  the.    Whyte.'.'   313 Back   the  tide.   Sweeping.      Entropy   'IISS 
Bad     features     of     drilling-machine     tables. 

Hood        •ISl 

Badgor     double-spindle     disk-grinding    '  ma- chine    {•1262 
Badger  grinding  machine.  Improved   spindle 

construction    for         {'259     {^4306 
Badger    grinding    machines    No.    4   

{'748  {'9268 

Badger  No  8  disk  grinding  machine.  .  .'.{'1267 Balance.     Necessity     for     keeping     grinding 
wheels  in  perfect.    Hollinger.       .  ♦45 

Balboa.   Pattern   shop  at.      Gatcwood..  •723 
Ball  anvil  for  micrometer.  Mawhinney .  .  •452 BaU  bearings.   Lubrication  of.     Trotter.  ...  •730 

Page 

Ball-bearing  pilot  bushing  for  boring  bars. 
Fay      '305 

Ball  on  a  rod  and  a  radius  dressing  device. 
Turning    a.      Coates   ^574 

Bar  for  the  shaping  machine.  Tool.  Burke.^899 
Bar.    Milling    special   shapes   in    a.      Hamp- 

son      "470 
Bar   pointing   machine.    "Nameo" — National 

Acme   Co   {'160,    {'4308 
Bar  stock  articles.  Weight  chart  for.  Ernst. '351 
Bar-twisting  machine.  Wallace.  {•lOlO,    {^11228 
Barber-Coleman     No.     2     gear-hobbing     ma- 

chine     {•164c 
Barnes    all-geared    36-in.    gang-drilling    ma- 

chine  with    sliding   heads.  ....  {'361.    {•430e 
Barrel    drills.    An    automatic    drill-releasing 

device    for.      Finlay      'lOSS 
Barrel.   Simple  tumbling.     Hudson      '88 
Barrett  combination   lift   and  trailer   truck. {•276a 

Bars.     Compact     storage     shed     for     steel. 
O'Shea      '296 

Bars.     Welding     table     made     from     grate. 
Phelps       ^413 

Bases.     Gang-slitting     operation     for     Knife 
Switch.       Vincent       ^941 

Basic  policies   of   the  employee's   magazine. Bartlett      1091 
Bearing.  Boring  a  large  yoke.  Vincent ...  ̂ 957 
Bearing  construction  to  chattering.  Relation. 

Ball          962 
Bearings.    Common    errors   in    the   designing 

and  machining  of.     Bierbaum   •885 
Bearings.    Criticisms    of    device  ̂ or   babbit- 

ting.     Wright         647 
Bearings.    Device  for  babbitting       Vincent.. 'SOS 
Bearings.     Load     characteristics     of     radio- 

thrust.      Goldsmith      •I  190 
Bearings.  Self  aligning  disk.  Gradcnwitz .  ̂ 947 
Becker  Milling  Machine  Co.'s  plant.  Testing 

methods    employed    at    the.       Dunn   ^833 
Belgium   and  France.   German  Machine  tool 

competition   in    Holland         153 
Belgium     Commission.     Machine    tools     for 
„  the              688 Belgium     machine     tool     conditions,     D      S 

government    sales    and.      Luehars      283 
Belt  drive.   Unusual.    Davis      *QQ 
Belting    needed.    American      104 
Bell  cranks  for  transmission  of  uniform  mo- 

tion.     Sullivan       •460.    Greenlcaf  772 
Bench  lathe,  P.  M.  C.  precision.  .  .  . 

{•1115.    (•1278a 
Bench  planing  machine.  Improving  a.     Dug- 

e^an      •681 
Bench  jointer.  Wallace   {^1116    {^12780 
Bender.     Rice    hydraulic    plate   {430a 
Bending  and  forming  dies.    Unusual.     Stan- 

„  ley       ■■   '1127 Bending    machine.    Armstrong-Blum    marvel 
No.    23   punch   shear   and.  .  .  .  {•863.    {•1033e 

Bending    machine.    Armstrong-Blum    marvel 
No.  23  punching  and   {•OlS.   {•1022c 

Bending  machine.  Homemade.  Ventner.  .  .  •lllO 
Bending  Press.   Hydraulic  rail.  ...  {'696.   {'8680 
Bending  roll.    Kling   {'478     {•648o 
Berwick    electric    rivet   heater   (•478.  {936a 
Betts-Bridgeford  9-speed   geared  head. 

{•745.    {•868e 
Betts-Bridgeford  60  and  72  In.  lathe. {•1116.    1278c 

Betts-Bridgeford  26-ln.  geared  head  lathe.{'1263 
Bevel   gears  on   a  shaping  machine.   Rough- 

ing   out.      Addis      •341 
Bicknell-Thomas    tapping    machine     .  . 

„    ,      .,  ̂ ^  {•1218    {^13340 Bicknell-Thomas  vertical  tapping  machine.  . 
{•808.    {^9740 

Bill.    How    to    get    machine    tools    available 
under    the   provisions   of    the   Caldwell...      48 

Bill  No.  11.984.  Patent.     Viall      638 
Binary  inch   fractions.  Octaval  notation  and 

the    measurement    of.      Watkins   •esS 
Bits,  Mephisto:  how  they  are  made.  Hand,  •ll 
Black    &    Decker    electric    compressors    Nos. 

46  and  413      {•1064.   {'11728 
Black  &  Decker  electric  air  compressor.  .  {'376a 
BLide.  Peerless  duplex  saw.  .  .  .  .  .  {'697.   {'8680 
Blades.  Chart   for  hack-saw.      Nelson   •1230 
Plades.    Testing   hacksaw.      George   •ISS 
Blanked    plates     for    trimmer    dies.     Using. 

Armstrong      •1359 
Blasting    machine.    Gray    piston   {•1263 
Blocks.  Extending  the  use  of  precision  gage. 

Coates          556 
Blocks,  Johannson   gage      {*110a 
Blocks,    Packard    twin-six   cylinder   ^709 
Blocks     per     hour.     Machining     over     200 

cylinder.       Colvin       *563 
Blocks.     Taft-Pierce    V   {•423.     {•SSSa 
Blocks.   Wilton   round  master.  ...  {•Sie,    {^4840 
Blowpipe    brazing      {•814c 
Blueprint.    Why    the.      Richards   ^871 
Blueprints.    White    lines    on.      Howard      751 
Blum    "marvel"    No.    22    punch    shear    and 

bending  machine    Armstrong.  .  {•862.  {•1033c 
Blum  marvel  No.  33  punching  and  bending 

machine.    Armstrong      {^915     {•1023c 
Board  for  the  tool  dresser.  Sample.  Caldig.  776 
Boa's  driven  by  airplane  propellers.  Paul. .•828 
Bodies   as   standard   unit    freight   containers. 

Demountable     truck       1252 
Boiler  shells.  Drill-motor  frame  for  drilling. Hunter   
Boiler-tubo  expanders.   Faessler   {'llOe 
Boiler  tubes  by  the  electric  resistance  pro- 

cess.   Welding.      Van    Bibber   •653 
Bolts     and     screws.     Charts    for    design     of 

tension.      Childs          612 
Bolts.     Device    for    re-chasing    threads    on 

Hunter      ^957 
Bonus.     Increasing    production    without    a. 
„  Colvin   I   •869.  II   ̂ 1041 
Bonus  pl.an  that  works.     Colvin   •1137 
Books  as  tools.    Goeway   •786 
Booth    liquid    indicator    micrometer   {•268a 

Page 

BORING 
— Ayre   micrometer   facing   and   boring  ma- 

chine     {•SI     {•376c 
— Boring    a    large    yoke    bearing.     Vincent.  ^957 
— Boring  machine   Cutting  cams  on  a.    Hud- 
son     •1302 

— Boring    machine    hjrizontal    spacing    and 
(•868e 

— Boring-tool  holder.  Home-made.     Nightin- 
gale     '803 

— Boring  tool    for  jnilling   machine.   Small. 
Gore      ^848 

— Boring    and    milling    transmission    hous- 
ings.     Colvin      «   '513 

— Boring    cored    holes.      Johnson   •738 
— Buckton     vertical     boring     and     turning 

mill     {484a 
— easier  drill-chuck  boring-head.  .  (^539.  {'648e 
— Cincinnati  boring  mills   {'583.  {'7048 
— Corrected  list  of  boring  mills  for  Societe 

le    Construction    Metallique      104 
— Crankcase  boring   fixture.      Hudson.  ... '1252 
— Giddings  &  Lewis  No.  45  horizontal  bor- 

ing machine      {•216e 
— Handy  boring  bead   ^521 
— Homemade   boring   mill    Xor   larre    work. 

A.   Hearn      •578 
— Michigan  cylinder  boring  and  burnishing 

tool      {•llOe 
— Milling     and     boring     Winton     cylinders 

Rich      •623 
— Moline   Nob.    4    and   5   horizontal   boring 

machines      {•644.    {•868a 
— Offset  boring  head.     Folsom.  Jr   ^899 
— Pearson  precision  spacing  and  boring  ma- 

chine     {  •643.    {  •SeSa 
— Precaution    in    boring    large    holes   •SOS 
— Richards  vertical  boring  mill   {•164a 
—  ■Springfleld"  boring  lathe   {•477,   {•648c 
— Stamets  gun  boring  lathe     {•376a 
— Unusual    information    concerning    milling, 

boring    and    tapping      ,'   635 — Unusual    methods    of    securing    extreme 
accuracy — I.      De   Leeuw        ^595 

Bottom  riveting  jig.   "Liberty" ...  {•423,   {•SSSa 
Bourquin    &   Co. — Drawing   tube-pen   

(•529.  {•648e 
Box,   Hauserman   tote   (•323e 
Boxes  for  carbonizing  and  annealing.    Quig- 

ley       (376a 
Boxes.   Revolving  drum  for  testing.  Pauli      620 
Boy.    Trade-trained.      MacNiven   198     1183 
Boys.   Real  school  shop  for.     Colvin. ...  .'1335 
Bradley  motor-driven  hammer   (•1263 
Brains    vs.    Brawn.      Honegger      1186 
Brake  attachment  for  Cowan  Tranaveyors 

„    ,        „        .  ,  (•330    {•704a 
Brake,    Forming    tanks    on    a    hand.      Hud- 
_  son                .994 
Braking  a  grinding  wheel  by  hand.    Senior.  •lOl 
Brawn.    Brain    vs.      Honegger      1186 
Brazed    fittings    for    aircraft.    Heat-treating 

of.     Black       •1184 
Brazil,    industrial.      Little    •243 
Brazing,     blowpipe        (•814e 
Brazing  steel   tubes  and  sheets    543 
Bretts    Patent    Lifter    Co   {•868e Bridgeford  2(i-in.  geared  head  lathe,  Betts.. 

( •1263 

Bridgeport  automatic  water  heater.  ...  ('1106 
Bright  business  outlook.  Newton  sees.  .  .  .  1257 
Brinell  indentation  micrometer.  .  {•geg  (•1072a 
Bnnell   testing  machine.    Ideal..  ('969     {•1072a Brittleness   in   sheet   lead       1196 
British.      See    also    "Great    Britain."    "Eng- land." etc. 
British  Thomson-Houston  magneto  methods 

Chubb        •670 
Broaches   for   a   Keyed   bushing.      Stanley !!  •ISO Broaching  machine,  Lapointe  No.   3  Duplex 

„         .  .         ..  {'746.   {'9268 
Broaching  the  recoil  cylinder  of  the  4.7  in. 

gun.      Infiorate       '977 
Broken     taps.     Removing.       Unland.  .  .  !  !  !  .    898 
Broken      teeth.      Repairing      a     gear     with 

Burke         •1263 
Brown    4    Sharpe    No.    21    automatic    mill- 

ing machine.     Dunn      ^649    (•814c 
Brown    precision    portable    potentiometer .  .  . 

{•747.  (•92ea 
Browning  quenching  machine.  .  .  .(^748.  {•!)26a 
Bruno    slotting  attachment   for  planing  and 

shaping  machines      {^477    (•648c 
Brush  pilot  gage   (•1184.  {•1334a 
Bucher-Smith  portable  keyseating  machine. 

{•llOa 

Buckets.    Repairing  dredge.     Hudson   •lOBO 
Builders'   convention.    Machine   tool   1158 
Building   a    small    track-laying   tractor.    Col- 
vin      •407 

B-uilding  "Quad"  trucks  for  the  army.    Sat- 
tcrthwaite       •oOO 

Buildins-    Sidelights  on  automobile.     Rich  .  1353 
Built.    Foundry    that    perseverance.      Colvin. ^999 
Bull  ladles    Hauck  drier  for   {'213.   {'430c 
Bulldozer  dies.      Gilbert      '1010 
Bunters  for  high   work  on  the  planing  ma- 

chine.      Dixie       '795 
Bureau  of  Standards    Recent  papers  of  the.  907 
Burnishing  and  boring  tool.  Michigan  cylin- 

der      (•llOe 
Burns    Sag  paste  for      •QSS 
Burton    industrial    locomotive      {•32Ze 
Burring    fixture.    Chain    roller.      Addis   ^522 
Bush    safety   cartridge    fuse    remover    .... (•698.  fSeSc 

Bushing,  Broaches  for  a  Keyed.  Stanley.  .  .  'ISO 
Bushing  for  boring  bars.  Ball  bearing  pilot. 

Fay     'SOS Bushings,   Holding  slip   

Freman  326.  Bowman  600 
Bushings.  Rotary ....  Beti  114.  Mawson  '681 
Business.     See  also  "Trade." Business    activities.     Predicts   renewed   1209 
Business    conditions   in   England.  .  587,    809. 

865.    1018 



January  1  to  June  30,  1920 AMERICAN     MACHINIST 
Paire 

Business   conditions   in   Europe.      Wood.  .      *3Q3 

Business  men  oan  do.  What    [  '  '    647 
Business    opportunities    in    Asia     ....!"'  •572 
Pusiness    outlook.    Newton    sees   bright'         1267 Business  press  to   foreign  trade.   Service  of 

"»e      1268 

Ca  Canny  Tactics.    Viall    1155 
Cabinet    for   rod   cleaning.    Sandblast...... 

Cabinet.  Wayne  oil  filteringr.  .  .  .t*13l3  't'1334c Cadillac.      Colvin        •1025 
Cadillac    Double-End    lapping-    machine.... 

t*1163    t*1334a 
Cadillac  eight.  Cylinders  for  the      '712 
Cadillac    single-end     drilling    and     centering 

machine            t*1216.   fl334c 
Cage,    Timekeeper  s.      Colvin              •14 
Calculating     gears     for     practical     threads. 

Cromwell        739 
Caldwell    bill.     How    to    get    machine    tools 

available  Tinder  the  provisions  of  the.  .  48 
Caldwell    bill — Schools    get    your    machines 

now.      Francis       313 
Caliper.      See  also    "Gage." 
Caliper.  Johansson  combination  micrometer. t'llOa 

CalipTs.     Dial    test    indicator    attached    to 
Parker       •1313 

Calipers.   Micrometer  attachment   for       Ren- 

-  "*<■•'   ■   •898 
Cam  design  and  construction.    Furman.  VIII 

•21.  IX  •493.  X  ̂ 777.  XI  •987.  XII  •IISQ vam  milling  machine.  Garvin.  ...  J  •317  {•484c 
Cam    on    a    milling    machine,    Generating    a 

De  Angelis       •1047 

Cam-operated   trimmina-  die.      Brehm   '1383 Cams — Adju.stable     trimming     and     shaving 
dies.      Stanley       ^177 

Cams   on    a   boring   machine.    Cutting     Hud- 
son       •130r 

Camograph  cutting  machine    Davis-Bournon- 
ville        {•llOc 

Camshaft    lathe.    Gordon           't^376c Canadian     substitute     for     a     lathe     chuck 
Forbes        '  ̂g^j 

Caps.    Rolling   threads   on  "container.      Hand 
„       .  .  ,    ,  *111.  Dede  707 Capstone    nickel    salts        4q8 
Car     trucks.     Handy     rig     for     transferring 

Bruce       ^307 
Caramel  Knives.  Some  operations  on    Hamn- 

son    "  .goj 
Carbon  steel.  Welding  stellite  to.     Corey    '' •sgs Carbureter    float    points.    Machining    monel- 

„  "J,""'-'.'  ■,   Addis    •029,   Dodd   891 Carbunzing-compoiind    mi.\er.      Kent 
„     ,       .    .  t'lSia.    {•1334c 
rarburizing  compounds.   Care  of.      Addis         •SS 
Care    of    carburizing    compounds     Addis  •38 
Care  of  cast-iron  straightedges     Dixie  •1.341 Carriers  by  water  under  new  Transportation Act      \    1304 
Cars.   Safety  wrench  for  hopper.  .t»211     t*430c 

464 

Charleston.  S.  C,  Navy  yard  at  loot 

|aS  ;?o;74-ii.«a.'^i!)^L'^™^^^ riti\'  Time-saving  tube  and  rod.'  '  ciwi'er'        'e-r 
''s*<rr'e%s'<"cht,"r .  ."'  .  '•"""'"     »»"•    "^  Z 

ing"'    B?rr°'  '■"''^'"'"-'n   MWr' iA  m'a'k'-  "" 

^'sr'ts^ds.slth"'^"-''''-"'  ■  ̂-^""^Z 
''M'o'rt"o^Bf,f.^"°"    °'    ̂''■^ng'«>n,irue-""" 

'^'pl^i'ble'.S^'of"'.^     ''''  ■»-'"'-'■-*»»  •    The  ;;^ 
^"LeLh"*'.''.'''   ®""'"  '"'''°'''''  e^Peri™"  with- 
Checker.    Woes'  'of'  a'. '  'Biwm.in.'   i?4? 
^n7'"?Jl""''^""'"'    ""•  Jaokson   die'-sink- 

{•212.    {•430c 

f216a 

•122 

•413 

ing   machines    . 

Chest.    Union    utility    tool'  '.  . 

iiaxwen  ̂ °''^*'^<'^^^^"  KB— Sife'ty' iirat 
S"',',*-.,  Intlusli-ial'    '  Lit'tic  ".'.'.'.'.'.'.      57B Chilled  iron.   Punches  and  dies  of    Watts" 
Chippmg  hammer.  Keller  master  8Ure"box 

n^       ,  ,.     ,  t^l64o Cinrra   s  letters.    Extracts   from..    .      •83     2"! fhordal.    James    W.    See    •380 

Chordal.    Tribute    to.       Forbes.       94" 
Choosing    teachers    for    vocational    schobis.       " Klzinga        1144 
Chuck  as  work  holder  on 'dr'iiling 'machine. l-athe.      Parker       •8flR 

£•>"<*  boring  head.  Casler  drill .'.' {'•539  '  i '6486 Chuck.     Canadian    substitute     for    «    i»Vi,» 
Canadian    substitute     for    a  "lathe. 

.1105 Cards.       Viall        ^ 
Cartoon — Industrial     race     ......'.'...''''  •575 Cartoon — Metric     system   •6i?0 
—Stealing  .iuicy  trade-mark  peaches"!  '  '  796 Cartridge    fuse    remover.    Bush    safety. 

Case   for   scale.    Vest   pocket.      Idleson.  .  .  .  •1044 
Case.    Railroad    wage       1371 
Ca.sehardcn.     See   "Heat  Treatment"   Casehnrdcning.     Preparing    parts    for    local Harris        «3y 

Tasl;-  d-i''-chuck  boring -head. '.  {'•529.' '  i«648e 
Casting.      See    also    "Foundry,"    "Pattern  " etc, 

Cas'ings   Lathe  fixture  for  holding  irregular Vincent        •1002 
Castings  Tanning  aluminum.  Greening'  '  '  •680 
Cast-iron  pulley  displaces  aluminum .  .  .  .  "  783 Cas  -.,.„„  stnghtedrrcs.  Care  of.  Dixie.  ..  •1341 
r^tJi^^'M'*  one.  "Old  Baldy  d'dn't."  Remade  1134 l^atei pillars    and   th'ir  construction     Condit 

n    •.33,    III    •333.    IV    ̂ 287     V    •313 
Center.  Another  way  to  make  a  pipe     Har- 

rison      ,g^ 
Center  distances.  Graphical  method  for  fl'n'd'- 

ng    aeeurate.      Jantsch     .  .  .  .441 

Center-drive      lathe.      Greenlee      doubl'e^en'd Hunter    •0-1  r.    t*i  no'ja 

CentT.   Federal  inserted    ..'.'.'.'"  '   ̂t'lUl 
Center  gage.  Attachment  to.  Leightoii  '  '  •1246 I'nter  head  V^rw.vs  adiustable  offset ..  {•2 16e 
r-n<er,    "otiinson    adjustable-point   la'h"    {•810c Center.   Scnn   improved   {•433   {•538a 
^[enters  Device  for  transferring.  Terrv  '  '*63^^ 
Centers  for  a  crankshaft.  Cost  of  making' i pair  of  offset.     Forbes  -c. 

Centers,     "Red    E"    high-apeetl    lathe. '.'.'.] '. 

Centering     device     for     screw     machiTie     *^^^*-' 
i»u'ek       Abremsmever    "  53/) 

(r-tering  machine.  Cadillac  single-end' drii]'. 
i-'f   and      {•1316     {•1334c 

C-nteriess  grinding  machine,  Sanford     '     flS"^ 
tentei-ir^ss    grinding    machine     Sanford  'pre-     ~~ 

^bi"b:;  ̂ ""^'^ : ":''"-: :  '^^-^  *•  n Chf-mhr  ef  Commeren  acninst  comnuisorv 
•nf  rie    Bvoiern.     National     aMtnmobil".    '    907 th.^mber  of  Commerc;  of  the  United  States Annual    eenvcntion    of    the     .  .  .  1014 

rhnmronn-all-in-on-.    fu-naee   {•26'o'  '  't'"Vll 
r>.,mnim   lathe  dog.    West-rs.  .  .    .  .  {•"OSe 

cl^nnTl-       !?"V''"        .....'Sioln />!,  "^   c-hn-ler       .71  ei 

^:.^' ^T'io^'"^'"""   :::::::  825 
Change  gearing.  A  IVol.l   m  t-'i !  !  .'  "   
Lnnni-'ing  a  scrapped  pri  .^s  into  an  efSe'' ' 

slotter.      O'Shea       •l-Til 
Chaeg    in    (laiiv    ufe     Sfetric   '.'.'.'.'.'"      017 i-hapman  armature  winding  machine   {'llOe 

Forbes        yno 

'^biiek.  Eclipse  drill  ...'.'  .' .'  .' .'  .' .'  '  '  {iggg  '  {^8686 Chuck,   Holding  a  piece  on  parallels  on  the 
magnetic,      Fisher        ^148     Hnnt    <L1ft 

Chuck,     Holding     irregular     bieces     on     the magnetic        ,353 Chuck.  Johnson  duplex  universal   gear!!!. 

Chuck    on    angle    plate.    Adapter    to    hold^''*' lathe.       Parker        •1108 

Chuck.  Roberts  improved  Jrict'ion '.'.'.'.'.  {•368e Chuck,  bcuUy-Jones  "wear  ever"  turret.  .  .  . 

Chuck.    Special    expanding.      Gustafson .'.  .  •1397 i-huck,    Superior   collet      {•807     {•D74c Chuck   to  a   wide  range.   Adapting  a  quick- 
change  drll    •310 

Chuck    wrench.    Handy.      Willey      !". '1108 Chucks     and     cutters    for    Woodruff     Key- 
ways.   "Wear  ever"   {•43.3   ̂ {5383 Chucks  and  pumps.  Crescent  vacuum. 

•1106.   {•i278c 

Churchill  cylinder  link  grinding  machine.  {•430e 
Cincinnati    boring    mills   {•582     {•704a 
Cincinnati  compressor  coupling.  .  .{^746    {•868e 

Cincinnati  geared-head  lathe   {•53l'  {•704a Cincinnati  machine       {•llOe 

Cincinnati  Milling  Machine  Co.  m'iilin  j 'ma- „.  chines        {'SOa 
Cincinnati    milling    machines       {•164a 
Cincinnati    Pulley    Mach.    Co. — Avey    auto- 

matic  drilling   machine   (•310     {^4840 
Circle.  Chart  for  locating  equidistant  points 

on    a.      Eastwood           ^464 
Circles,  Obtaining  the  radius  of  three  equal 

inscribed.       Bowman   •lOSS 
Circular-formed      cutter      teeth.       Grindins 

Henry      •ISS? 
Circular   milling   on   a   straight   table.    Hud- 

son          •e^ 
Circul.ir   planing    rig.    Homemade.      Wolfe.!  •255 
Ci*v  failed  to  pass  a  localized  daylight-sav- 

ing law    Why  one.     Williams         921 
Claims  under  compensation  acts — I.  Notices 

and.      Sherlock      1   515.   H   560 
Clamp.    Expensive.      Pearce          154 
Clamp.    Double-action.     Belmont   •1367 
Clami)    for    drilling    machine.    Inexpensive. 

Willey       ^1055 
Clamp.  Force  universal   {•IS?? 
'^'omn.    Uses    for    the    parallel.      Maker...  .  •1048 
Clamps,    Knauel    toolmaker's    parallel   {•91.'-..    {•1023c 

Clamping  device   with    automatically   locked 
spring    plunger    support.      Belmont   •733 

Class  nrivilege      ._^      373 
Classification  and  Compensation  of  Engineers 

with  respect  to  Municipal  Service  in  New 
York  City   1128 

riassification      Standardization    of    grinding 
machine.     Henry      •73fl 

Clearance.   Function  of.    Shaw   1090 
CI' arances      and      tolerances.      Tap      drills. 

P.udilph           65 
Clerical  man  in  the  machine  shop  a  neces- 

sary   nuisance.      Fenn          641 

Pac* 

Commercial.     Baa  alio   "Trade." Combination   punch.    Parker  No.    XX 
Common  tancent.   Plnding  the  lenctli  of  a. 

Combination    turret    l.uhe.    Herbert ...'..  . 
Combined_nockel  book  la  not  ao  (at  aa  rou 

think.   The       '        033 Combined  Irlmmint  and  ahaTlnc  diea.  Stan- 
ley       •297 

CnmbUHtlon    enalnm.    Flrini    ordera    of    I'n'- ternal.     Condit       •703 
Compact    piatoD-maklnrr  department. . .  •823 

Bowman       'ISBS 
Compact  storace  ahed  for  steel  bani.  O'Shea  •2M 
Comparative     teat     of     hirh-sneed     stoela. 

Langhammer      I   979.    II    •1140 

n  .,  ^  '"   'laar  IV   •1292 
Comparative    melho<l8    of    machining    auto- 

mobile  engine  connectiiig  ro<ls.     Colvin     •1023 
Comparator.  Irwin  *  Jones  cylinder   fMSs 
rompass.  Saving  short  lcad«  for  the    Morse  "414 
Compensation    acts — I    Notices    and    claims 

under.     Sherlock          .11.5    i|   5aa 
Compensation  digest.  Workmen's.     Sherlock 

„  .  .  •77.   French   1063 
Compensation  of  engineers.  Fixing          910 
CompcnBation  of  Engineers  with  reapect  to 

Municipal    Service    in    New    York    City. 
Classification  and    1128 

Competition  in  Holland.  Belgium  and  France 
German   machine-tool         153 

Complete  cnndense<l  clipping  Index  of  equip- 
ment.     Viall         •258 

Composing    machine.    Some    tools    used    lii 
making    the    Keyboard    of    a       Hand....  •461 

Compound  mixer.  Kent  carburizing 

:inr. 

l'lZ16    {•1334c 

533 833 

Cleveland    face   grinding   machine   {•333o 
Clev'land.   Metal   trades   activities  in      853 
Clinical   anfrle  on  metric  compulsion.  Little.  768 
Cloth  Erasures  on  tracing.    Howard      733 
^:ough  profiling  machine      {•Siee 
CItiteh  rings.  Fixture  for  milling.    Schmitt.  .•254 
riuteh     Simiilc   quick    reversing.   Parker.  ..  ̂ 916 
Coal.    Utilizing   white         372 
Coats    Machine    Tool    Co. — Prestometer    at- 

tachments      {^695      {•814e 
Cold-saw  cutting-off  machine,  Newton  U-96. 

{•530.  {•648e 
'^oid  sawing  machine,   Higley.  .  .  .  {^748.    {•936a 
Columbia   shaper      {•oSS.    {"8688 
Columns.   Fixture  for  planing  grinding  ma- 

chine.   Vincent   -1078 
Collapsible  pipe  tap.  Victor   {•913.  {•1022e 
Collcffc   Shop   courses  in   metallurgy   at   the 

Michigan     Agricultural.       Derks       ^961 
Collet   chuck,   Superior   {•807.    {^9740 
Collet    for    holding   headed    l)ins     Auxiliary. 

Remade           ^38 
Collet.    Inandout    doublen^ing      t'leie 
Collets  for  the  milling  macnine.  Hudson.  -    •i2;io 

•1230 

Compounda    Care   of   carburizing.      Addis  .    ̂ 28 
Compounds    for    steel.     Wheelock     quench- 

ing   . .    faieo 

Compressed  air.     See  also  "Air"  and  "Pneu- 

matic." 

Compression    coupling.    Cincinnati   
{•746.  ('sese 

Compression-spnng    testing    machine.    Hun- 

„  Icr       .326 
Compressor.  Black  &  Decker  electric  air.  .(•STaa 
Compressor.  Ingersoll  portable  air.  ....  .  .(•llOe 
Compressors.    Nos.    46    and    112.    Black    A 

Decker  electric   {•1064.  {•1172a 
Compulsorj'    metric    law. 891.    849.    Viall    1104 
Compressors.    Sullivan    portable    air   

{•859  {•974c 

Compulsion.  Clinical  angle  on  metric.  Little  768 
Compulsory    metric    law.    Others    who    are 

against  a         632 
Compulsory    metric    system.    What    real    he 

men  think   of   the   308.   300.   362.  415 
"Compulsory"    use    of    the    metric    system. 

Some  effects  of.     Stutz      •agS 
Commerce    against    compulsory    metric    sys- 

tem.   National    Automobile   Chamber    of.    907 
Commerce  of  the  United  States,  Annual  con- 

vention   of    the   Chamber   of   1014 
Commercial  aviation,   its  development  since 

the    war    and    its    scope    in    the    future. 
Page         753 

Common  errors  in  the  designing  and  machin- 
ing of  bearings.     Bierbaum      •885 

Commutator-brush    connection    drilling    ma- 
<'htne.  Langelier   *.   {•SSa 

Commutator  in   place.   Finishing  a.  Lotirey.  448 
Condensed     clipping     Index     of    equipment 

Complete.    Viall   'SSS Conditions  in   England.  Business     
S87.  809.  865.  1018 

Conditions  in   Europe.   Business.   Woods. ...  ̂ 393 
Conditions    in    France      1371 
Conditions  in  Japan.  Industrial      Root   •463 
Conditions  with  German.v.  Trading      811 
Con.'-drive    shaping    machine.    Davis   

{•370.  {•484e 

Cone-head  lathe.  Sebastian.  ..  (•1065.  (•1172a 
Connecting    rods    a   day.    Producing    17.000. 

Colvin      I    •1199     n    •ISOS 
Connecting-rods.    Liberty    motor.      Carhart.^1148 
Conference.     Opening     address     at     the    Or- 

ganizing.    Humphrey      1319 
Conference  plan.  Industrial      863 

Conf  rcnce.    Presidenl's    industrial          102 Congress    and    the    merchant    marine      689 
Connecting    rods.    Comparative    methods    of 

machining   automc)bile  engine.     Colvin..  ^1023 
Connecting-rod  fixtures.  Unusual.     Rich....^239 
Connecting-rod  forgings  for  the  Liberty  Mo- 

tor.     Carhart          •89 
Connecting    rods.    Finishing    Liberty    motor. 

Carhart       •467 
Conn :ry  Mch.  &  Tool  Co.; 
— T.  M.  B.  double  toolpost   {'eSl.   »«704a 
Conradson   multi-si>eed  planers.    Ryerson... 

(•1314.    (•1334c 
Conradson    plain    radial    drilling    machine 

P.vcrson      (•749.    {•974a 
Conradson    selective-head    lathes.     R.verson. 

(•««1.    {^10220 

Consolidated  Safety  Pin  Co. — "Helmet"  safe- ty pins  and  the  machine  for  making  them. 

Hand      •327 Construction.    Air   as   a   material   of.   Corcv.  85.3 
Construction.  Cam  design  and.  Freeman.  VIII 

••-•1.    IX    ̂ 493.    X    '777.    XI    'AST.    XII    ̂ 1129 
Conslruction.  Caterpillars  and  their.  Condit. 

II  ̂ 33.  UI  •2.'J3.  IV  '-IST.  V  •343 
Constrnction  for  Badger  grinding  machines 

Improved    spindle       (•239.    {•430e 
Construction.    Pre-assembly    in    ship.    Gate- 

wood      I   •I    II  'l?! 
Corstruclinn  to  chattering.  Relation  ol  bear- 

ing.    Ball        982 
Contained  tool  rack    Self.     Hudson   •1302 
Container  caps.   Rolling  threads  on.      Hand. •111.   Dede  787 

Containers.    Demountable    truck    bodies    as 
standard  unit   freight      1252 

Continue  the  air  mail  service        418 
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Paee 
Contour  indicator.   "Kavle"  correct  inTOlute. 

f688,    J*868c Contracts   and  contractual    relations.      Sher- 
lock     I    151,    U    191     241.    nl   348 

Control,    Industrial    motor.       Starker   
I  '193,  II  '279,  III  '337,  IV  •453 

CoDtrol   ot   Colburn  drilling  machine.   Elec- 
tric reversing      t'967,    }*1032c 

Control.    Payroll.       Walsh   '273 
Convenience.  Toolroom.     Hood   '304 
Convention    Addresses,    Extracts    from    Na- 

tional  Foreign   Trade      1258 
Convention.  Machine  tool  builders'   1158 
Convention.    National   Association   of  Manu- 

facturers'     1159 
Convention  of  the  Chamber  oi  Commerce  of 

the  United  States.   Annual      1014 
Convention  of   the  Industrial    ReLations  As- 

sociation    of     America.     Annual   •1370 
Convention  Seventh  National  Foreign  Trade. 1210 
Converting    a    machine    shop    to    emergency 

production.      Sheldon      •431 
Co-operation   between  industry  and   schools. 

Plan   to  effect         694 
Co-operation,    Shop    paper    as    a   means    to- 

ward.      O'Shea       '119 
Coolant.      See  also   "Cutting."    "Lubricant." 
Cooled  cylinder  for  the  eight-cylinder  Peer- 

less.   Air          707 
Copper   in   rustproof   steel         466 
Core-hole  plugs  in  a  locomotive  shop.  Pro- 

ducing.     Ruark      ^1312 
Cored  holes.    Boring.     Johnson   '738 
Cored  holes.  Drill  for  use  in.  Bedford..  ^1254 
Corss  for  auto  tires.   Machining  oiolds  and. 

Francis     •1097 
Cores.  Saving  pattern  work  by  using  stock. 

Duggan     'ass 
Corners.  Drawing  shells  with  sharp.  Bahr..^403 
Coring  oil  grooves  instead  of  chipping  them. 

Duggan      '308 
Corporation.  Handling  material  at  the  plant 

of  the  Greenfield  Tap  and  Die.     O'Shea. .•880 "Oil." 

"Correct"     indicator     holder.     Guldager     & 
Jautch    Co   J '1117,    t  •1278c 

Corrected    list    of    boring    mills    for    Societe 
le  Construction  Metallique        104 

Correspondent,     Latest     advices     from     our 
Washington          855 

Cost-Cut  counterbore   {•376a 
Cost  factors  on  a  large  welding  job.  Cook.  .  ̂ 148 
Cost-finding  Point  in.  MacAttammany .  .  .  .1117 
Cost  of  making  a  pair  of  offset  centers  for 

a  crankshaft.      Forbes           76 
Cost  of  labor  in  Germany      1107 
Costing           689 
Coulter  automatic  multiple-spindle  profiling 

machine.     t*1323 
Council   favors  modification   of  immigration 

laws.    Inter-racial         850 
Council.  Maxims  of  the  National  Safety.  .  .1086 
Counterbore.  Cost-Cut      {•376a 
Counterbores.      Arnold      Economy      reamers 

and      {•368e 
Counterbore.     "Eclipse"     interchangeable... 

{•424.    {•538c 
Counterbore.    New    Britain,    with    renewable 
„  cuttei;      {•322c 
Counterbores,  Gainng  service,  ...  {*369.  {•484e 
Countersinking  press.  Portable  drilling  and. 

Liberty      {•See 
Couplers,    Roberts    jacks    and    bolt   {'1640 
Coupling.   Cincinnati   compression .  {^746.    {'SeSe 
Courses  in  metallurgy  at  the  Michigan  Agri- 

cultural College.   Shop.      Dirks   •OBI 
Coventry  self-opening  die  head.  .  {*860,   {^10223 

hacksaw.     Raught  559,  Hicks  •SSS,  Den- 
ton   '307 

Cover  flange.   Gripping  a.     .Rich      ^37 
Cowan    feet   for  transveyor   skids   {•268a 
Cowan  Transveyors.  Brake  attachment  for.{^530 
Cracked    rudder.    Welding    a.      Cook      ^37 
Crane.  Layout  for  a  yard.     Geiger   ^1205 
Crane.  Toledo  wall      {'316,   {^4840 
Cranks  for  transmission  of  uniform  motion. 

Bell.      Greenleaf  773,    Sullivan      ^460 
Crank  shaper,  Whipp  16-in..  .  .  {•IIOS,    {*1334a 
Crank  shapers.  Kelly  20-in   {•1316,  {•1334c 
Crankcase  boring  fixture.     Hudson   ^1252 
Crankcase,  Machining  the  liberty,     Carhart. 

I   •1347,   II    ̂ 1361 
Crankpin    turning    machine,    Gardner  .  . 

_       ,       ̂       .  ■  ■  {•969.    {•1072a Crank    shaping    machme.    Streine   {•333e 
Crankcase    gear   cover.    Milling    fixture    for. 

Rich      -_  _  •393 
Crankpin  re-turning  tool  Sawyer-Weber. !  {•368a 
Crankshaft.  Cost  of  aiaking  a  pair  of  offset 

for   a.      Forbes           76 

Crankshaft    inspection    gage.      Colvln.  .  '  '  '  '  ̂348 
Crankshaft   lathe,   Wickes.     Hunter.  .  •.'■>7,  {•376e 
Crankshaft  oil  hole  drilling  machine.  Lange- 
Crankshaft-check  milling  machine,   Newton 

{•531,    {•704a 
Crankshafts.    Milling  keyseats   in    separator. 

Vincent        •1346 

Crescent  vacuum  chucks  and  pumps  '.  .  . •1106.    {'12780 

Criticism  of  device  for  babbitting  bearings 
Wright       647 

Criticism  of  .section  lining  kink.  Childs.  .  304 
"Cruban"     micro-automatic     taper     turning tool — Fairbanks    Co   {'159     {•430a 
Cross-section    paper    in    making    charts.    Use of.      Barr      I337 
Customer.  Technical  service  to  the.     O'Shea       31 
Cut.    How   did  the  cutttr.      Coates      865 
Cut  in  a  small  lathe.  Heavy.     Colvin    .  •936 
Cutler-Hanimcr  automatic  starter.  {"585.   {•648c 
—Inclosed  faceplate  starter  for  small  direct- 

current  motors   {•527    {•648c 
Cutler-Hammer  self-starter  for  .iljp-ring  mo- 

tors     {'80.=),    {•974a 

Page 

Cutoff      for     screw     machine,     MillhoUand 
power   {•316,    {•484c 

Cutter.     See  also   "Tool." Cutter  cut.    How   did   the.      Coates      865 
Cutter  for  side  rods.   Spiral  milUng.     Stan- 
ley     •455 

Cutter  gasket.     Frew      •738 
Cutter.    Goddard    &    Goddard   inserted-tooth 

milling       {•geS.    {^10728 
Cutter.  New  Britain  inserted-tooth   {'3220 
Cutter       teeth.       Guiding       circular-formed. 

Henry      •1357 
Cutters  for  Woodruff  Keyways,   "Wearever" 

chucks    and      (•433.    {•538a 
Cutters    in    place.    Grinding    milling.      Hud- 
son     ^1144 Cutters,  La  Pointe  push  keyway  cutters .  .  . 

{•316e.  erratum  261 
Cutters,  Inlermeshing  milling.  Hudson.  ...  •634 
Cutting  machine.  Improvised  ice.  Clark...  •652 
Cutters,    Moback    adjustable    blade    milling. {•322o 

Cutters    S.  &  C.  easy-lock  holders  for  ream- 
ers   and   {•268c 

Cutting  cams  on   a  boring  machine.     Hud- 
son       ^1202 

Cutting  machine,    Davis-Bournonville  Camo- 
graph       {•110c 

Cutting,  Modem  welding  and.     Viall.  XVIII 
•323.     XIX     •603,     XX     •665,     XXI    769, 
XVII    '1343 

Cutting-off     machine,     Newton     U-96.     Cold 
saw       ( •SSO 

Cutting  screws  of  quick  lead.     Dixie   •883 Cutting    the    teeth    of    a    pinion    up    to    a 
shoulder.     Miga   •OSB 

Cutting     torches.     K-G    model    M     welding 
and   :   {•ISBS 

Cuts.    Saving    time    between.      Canec   ^681 
Cyanide    furnace.    Indirect-fired.      Addis. ...  ̂ 487 
Cylinder.  Milling  and  boring  Winton.  Rich.  .^633 

lier      {*5Ba.    {•430c.    {•56a 
Cvlinder   blocks   per   hour.    Machining   over 

300.      Colvin       •SBS 
Cylinder  boring  and  burnishing  tool.  Michi- 
gan     {•llOe 

Cylinder.    Chandler      ^715 
Cylinder     gage.     "Am-pe-co"     direct-reading. {•371.  {•484e 
Cylinder,    Irwin   &  Jones   cylinder   {•368e 
Cylinder  of  the  4.7  in.   gun.   Broaching*  the 

recoil.     Infiorate   ^977 
Cylinder  Peerless,  Water  cooled  cylinders  for 

the   eight         707 
Cylinder  welding  job.  Remarkable.  Malcher.   •SI 
Cylinders    for   the    Cadillac   eight   •713 
Cylinders   for  the  Fordson   tractor.   Machin- 

ing.     Colvin      •289 
Cylinders    How  we  make  automobile.     Col- 
vin     •IZS 

Cylinders    in    the    machine   shop,    how    they 
are  handled  at  five  big  shops,  Automobile. 
Colvin   ^705 

Cylinders.     Rcboring     motor.       Jones   ^438 
Cylindrical    plugs.    Lapping    and    measuring 

small.       Pusep       ^787 

D.  &  M.  safety  press  guard   {•1265 
Daily  life.  Metric  chaos  in        917 
Dalton    "six"    type    B6    bench    lathe   {•164e 
Daly  die  sinking  machine.   Riverside   {•110c 
Danger   of   inadequate   housing  facilities.  .  .    744 
Data  on   automobile  motors.   General.      Col- 
vin     •621 

Darvis-Bournonville    camograph    cutting    ma- 
chine     {•110c 

Davis  cone-drive  shaping  machine. {•370.  {•484e 
Davis  cutting  and  welding  outfit   {.•164c 
Day.    Making  31,000   pistons   a.      Colvin.  ..  ̂ 819 
Daylight-saving  law.  Why  one  city  failed  to 

pass  a  localized.     Williams         921 
Day-work  versus  piece-work.     Forbes      612 
Dealers  and  Manufacturers  at  Atlantic  City. 

Combined    meeting    of    Machinery   1156 
Decimal   system,   Metric  vs.   English.      Beld- 

ing         645 
Decimal  system.  War  on  the.     Franz   •683 
Deep   sand   pockets.    Molding   a   drum    w^ith. 

Dixie       •lOSO 
Definitions    of    export    quotations      311 
Demountable  'truck  bodies  as  standard  unit freight   containers      1352 
Department.    A    Compact    piston-making.  ..  •823 
Deoxidizing  molten  iron  by  the  use  of  fen-o- cerium          480 
Department  Gages  and  the  ordnance.  Peck.  .    105 
Depreciation,  Practical  points  in.  Thwing.  .  .    290 

DESIGN 

See  also  "Drawing"  and  particular  items. 
— Cam  design  and  construction.  Furman. 

Vin  •SI.  IX  •493  X  ̂ 771.  XI  987, 
XII   'IISO 

— Charts    for    design    of    tension    bolts    and 
screws.      Childs         612 

— Common  errors  in  the  designing  and  ma- 
chinine  of  bearings.     Bierbaum   •SSS 

— Design   of  steam-ha-'oimer  swagers.   Hesse. •liS 
— Gray  thread-milling  machines  of  improved 

design.     Dunn      '959.   1023c 
— Improving  a  bench  planing  machine.  Dug- 
gan   •esi 

— Making   or   manufacturing.      Dixie   •SOO 
— Test    of    taper-pin    fastenings    for    levers. 

Dixie   •530 
Design"r's   slant  on   metric  system.     Cote.  .    660 
Destruction.   Neglect  of  airplans  invites  na- 

tional     1375 
Details     of     airplane     manufacture.       Some. 

Colvin       ^301 
Detector,    Sound,      Clark      •SSS 
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Determine  pulley  diameters  and  speeds.  An 
aid  to.      Klein      1076 

Detroit    double    "D"    drill   (•699.    {•868e 
Development    Review    of    alloy-steel.      Mar- shall        817 
Development  since  the  war  and  its  scope  in 

the     future.     Commercial     aviation,     its. 
Page          753 

Device,  An  accurate  angle-measuring,  Dixie. "SSo 
Device  for  babbitting  bearings.  Vincent.  .  ̂ 305 
Device    for    babbitting    bearings.    Criticisms 

of.     Wright         647 
Device  for  barrel  drills.  An  automatic  drill- 

releasing.     Finlay      •1083 
Device    for    radial    drilling    aiachine.    Fos- 

dick   arm-clamping   (•260.    (•430e 
Device   for   the   planing   machine.    Accurate 

squaring.      Dixie      ^946 
Device  for  transferring  centers.  Terry  ....•  630 
Device    for    turning   handwheels.      Bogart..^577 
Device.   Radius  planing.      Shipler   •467 
Device  for  re-chasing  threads  on  bolts.  Hun- 
ter      •957 

Device  for  screw  machine.  A  Quick  center- 
ing.    Abremsmeyer     •eSO 

Device.    Simple   high-speed   polishing.      Vin- 
cent      •lOS? 

Device     Simple    indexing.      Rich   ^1343 Device    with     automatically    locked    spring 
plunger  support.    Clamping      ^722 

Diagram.      Also    see    "Chart." Diagrams.    An   old  method   of   working   out 

Dial   indicator.      See    "Gage." indicator.      Watts      ^1261 
Dial  indicator  used  as  direct-reading  thick- 

ness gage.     Parker     •789 
Dial    test    indicator    attached    to    calipers. 

Parker      ^1312 
Diameter    of    three-surface    tangent     plug. 

Figuring.     Dobbins      ^148 Diameter   and   speeds.    An   aid  to  determine 
pulley.      Klein      1076 

Diamond     face-grinding     machine     and     its 
work.       Dunn       ^877 

Diamond  holder,   "Proidset"   (•644.    (•868a 
Diamond     surface     grinding    machine.     Im- 

proved     (•213.    {•430c 
Diamond  tools  for  truing  abrasive  wheels.  (•ICIO 
Did  the  cutter  cut.  How.     Coates      865 

Die.   Press.      See   generally   "Press."    "Forg- ing."  "Screw."  etc. 
Die.  Cam-operated  trimming  die.     Brehro-.^1283 
Die-casting  mold.  Patching  a.     Maker   •SSe 
Die   corporation.    Handling   material    at    the 

plant  of  the  Greenfield  Tap  and.     O'Shea  •SSO 
Die  head.  Coventry  self-opening.  (•Seo.  {•1022a 
Die     Ingenious.      Kasper      •ISSO 
Diemaking.    Instructions    to   toolmakers   on. 

Zimmer      277 
Die-sinking   machine.   Cherrying   attachment 

for      ('313.    {^4300 
Die   sinking   machine.    Daly.    Riverside.  ..  {•llOc 
Die   stock.    Handy.      Ward   ^1098 
Die  stock.   Machining  operations  on.     Hun- 
ter     •231 

Dies,     Adjustable    trimming    and     shaving. 
Stanley      ^177 

Dies.     Bulldozer.       Gilbert   'lOlO 
Dies.  Combined  trimming  and  shaving.  Stan- 
ley     •297 

Dies   for  producing  a   valve-spring   washer. 
Flumerfelt      •1196 

Dies     Machining    operations    on    Reed    pipe. 
Vincent          •29 

Dies  of  chilled  iron.   Punches  and.  Watts..  ^413 
Dies.  Small  round  threading.     Maker   ^147 
Dies.  Swaging  machine   and   toolroom  meth- 

ods of  making  the.    Thompson   ^375 
Dies.   Unusual  bending  and  forming.      Stan- 
ley   •1127 

Digest.     Workman's     compensation.       Sher- lock  ^77.  French  1053 
Dimensioning     drawings     for     factory     use. 

Coates          832 
Direct-current    motors.    AUis-Chalmers .  .  .  .t'o6a 
Direct-reading   thickness    gage.    Dial    indica- 

tor  used   as.      Parker   ^789 
Direct  routine  of  work.  Saving  in.    Edge.  .  .•410 
Dishpan  reflector.     Colvin      ^957 
Disk   bearings.    Self -aligning      Gradenwitz .  .  ̂ 947 
Disk  grinding  machine.  Badger  No.  8.  .  .  .t'12QT 
Disk-grinding  machine.    Badger  double-spin- 
dle      (•1262 

Disk  identifies  the  producer.  Metal.     0'Sh"a^254 
Disk.  Quick  way  to  make  a  thin.     Remade.    ^94 
Distortion.  Hardening  steel  without.  Colvin.  "489 
Dividing.      See    also    "Index"    and    "Gradu- 

ating." 

Dividing    head.    Hollow-spindle.      Stewart ..  ̂ 983 
Dividing    head.    Simmons    universal   (•859.    (•1033a 

Dividing    head.     Scully-Jones    multiple-spin- 
dle      {•1377 

Dividin"  head.   The  Ryerson-Conradson  uni- 
versal  (•530.     {•704a 

Dixon     portable    radial    grinding    machine. 
Numraert       {•746.     ("OSfia 

^"r    of    .American    industry.    Watch.    Viall.  •OOS 
nog.    Western    Ch.ampion    lathe   (•368e 
]>omesti<-  and  export  shipping.  Packing  for 

KnowUoii       •323 
Do"a1dson     &     Fisher    gear-generating     ma- 

^  '"h'nP;      {'2688 i'OT>  t    the   ""'oloyees   read   the  shop   p.iper 
Why.      Williams      467 

Douber-Kralsch    "Wisconsin"    gang    di-illing 
machine     (•SOO.    (•974a 

Double-actnn  clamp.     Belmont   •1367 
Dnuble    -D"    drill.    Detroit   {•699.    {•868e 
Double-cnU      center-drive      lathe.      Greenlee 

Hunter       •.si.'s.     (•1032a 
Double-End   Tapping  machine.   Cadilhic.  . 

„     ̂ ,  (•llliS.    {•1334a 
Double- snindle   disk-grinding    machine.    Bmi- 

i:or       --  •126*' 
Doubl..  t>olnost  T.  M.  B  !'.!!'.'. '(•.5.11  '  (•704a Double  turning  tool  for  small  work.  Fay.  .  .^414 
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Dozen  kiiiks  for  the  machine  shop.  Durant.  244 
Drafting,      See   "Drawini^." 
Drawing    and    stamping    press.    Toledo .... 

Drawing  shells  with  sharp  corners.     Bahr..*402 

DRAWING.  DRAFTING 

See   also    "Design." 
— Chart    for   locating   equidistant   points   on 

a  circle.      Eastwood      •464 
— Criticism   of   section   lining  kink   .]    204 
— Drafting-room    Kinks.    Some.      Moore.  .  •109.'! 
— Draftsman.  Kink  for.     Nelson   •1297 
— Drawing  tube-pen   t*539,    {'8486 
— Drawings    for    factory    use.      Armstrong..  •333 
— Erasures   on    tracing  cloth      733 

— For   small   shops   and   all   shops       Lucas 
•30.     'SO,    •138.    ̂ 194.     •240,     '300.    •354 

— Graphical    method    for    finding     accurate 
center  distances.      Jantseh   ^441 

— Handy    drying    rack    for    small    drafting 
room.      Jay      '848 

— More    about     that     section     lining    kink. 
Bowman        •699 

— Non-blotting  triangle.  Jacker.  .  !-.  .  .  .  *1357 
— Printing  press   as   an   aid  to   the   drafting 

room.     Pfefterle   •661 

— -Reid  elliprograph   ',  *,  -[2680 — Saving     short     leads     for     the     compass, 
Morse       414 

— Some   drafting-room   kinks,      Moore.  !.! '1093 
— Standard  title,   lettering  and  lines.  Child3.«356 
— To  prevent  tracings  in  storage  from  curl- 

ing,    Dixie        ^452 
— Use  of  photostats  in  plant  layouts,     West- 

  Phal       .803 
— Why    the    blueprint?     Richards   •871 
— White  lines  on  blueprints.  Howard...  751 
Dreams      of      a      tramp      machinist.      Pipe. 

Quharity       •131.    517.    •775.    ̂ 948 
Dredge  buckets.  Repairing.  Cudson...  •1060 
Dresser,    Miller    radius    and    angle    grinding- 

wheel    ■■■■••■■•..•.   fl04.    f376e 
Dresser.  Sample  board  for  the  tool.  Saldig  776 
Dreses  simplex  radial  drilling  machine.  .  t  •368a 
Dressing    device.    Turning    a    ball    on    a    rod 

and    a   radius,      Coates       ^674 
Dressing  tool.    "Yellow   Head  "   for  abrasive 

wheels       t^316e 

Drier  for  bull  ladles.  "Hauck".'.V^213,  t^430c Drifts?  Are  toolmakers  ignorant  of  Ferber  306 
Drifts.    Making   and  using.      Zimmer   •IDS 

DRILLING 

For    drilling    jigs    generally    see     "Jigs 
and  Fixtures." 

— Adapting  a  quick-change  drill  chuck  to  a 
wide  range       319 

— Adiusto   drilUng  jig      t  •532'. '  j«704a — An    automatic    drill-releasing    device    for 
barrel    drills.       Finlay             •lOSS 

— Avey  automatic  drilling  machine. 

^    ,    .  .  f316.    {•484e — Bad    features    of    dnlling-machine   tables. 
Hood      •ISl 

— Barnes  all-geared  36-in,   gang-drilling  ma- 
chine  with   sliding  heads,  ...  ̂ •261.    {•430e 

— Caslcr  drill-chuck  boring-head   

_  .     ,.    ̂       ̂ ,  ^•539.    {•648e — Detroit    double    "D"    drill   {•699     {•868e 
— Dreses       simplex       radial       drilling      ma- 

''hine   ♦•268a 
— Dnll    Tool    Co. — Adiusto   drilling   jig. 

_  ,„        .  ,  1^532.    t^704a — Dnll-motor      frame     for     drilling     boiler Shells.       Hunter               ^1057 
— Drill-releasing  device  for  barrel  drilier.  An 

automatic.      Finlay      •1083 
— Drill-stcel    sharpener.      Ingersoll-Rand. {•1064,  fll72a 

— frills  Making  forged  high-speed  twist..  ̂ 719 
— Drilling   and   centering   machine    Cadillac 

single-end   fl216      t '13340 
— Drill  for  use  in  cored  holes.  Bedford.  .•1254 
— Dniling  machine.  Pox  multiple-spindle.  ^•1377 — Drilling    machine.    Heavy    universal    rad- 

'■•"     }^1172a 
— Drilling  machines.    Sibley   26-   and   28-in 

sliding-head        ♦•lOl?,  fll32a 
— Drill-motor      frame     lor     drilling     boiler 

shells.       Hunter               •1057 
— Drilling    the    ends    of    motor-truck    axles 

Hudson     •SSQ 

— Duntlcy-Dayton   portable   air  drill   t^OOc 
— Eclipse    drill    chuck   t^698.  '  {•868e — Electric  reversing  of  Colburn  drilling  ma- chines   ^•967.    ♦•1022o 
— V  oote-Burt  Company  s  continuous  drilling and  turning  machines.      Hunter  . 

•165,    j«430a 
— Poote-Burt     inverted     drilling     machines 

Hunter   .217,    t*4848 
— Foote-Burt      "way"      drilling      machines 

Hunter      '486 
— Fosdick    arm-clamping    device    for    radi.Vl 

drilling   machines      ^•260     ̂ •430e 
— Fox   multiple-spindle   drilling  machine 

„  ,  ..        ,  ,  t*359    ♦•430e 
— Fnction-dnven  drilling  and  tapping  head. 

Pannepacker             •20.') 
— Graduating  range  finder  sights.  Rich, ,, '1097 
— Harrington     crankshaft     oil-hole     drilhng 

machine      t*311,   J^430c 
— Harrington    multiple-spindle    drilling   ma- 

chine   ♦•llOc 

— Holt  20-in,  vertical   drilling   machine, .'♦•1334 Hoosier      drilUng      and      milling-machine 
vises       .  ♦•1219 

— Hoosier      18-in.      'vertical  '  'drilling  '  'ma- chine  ..         fl32S 
— Hocsier      20-in.       vertical       drilling     ma- 

Pace 

DRILLINC   Continued 
— Langoher  machines  for  drilUnr  crank- shaft oil-holes,  piston  oil-holes  com- mutator brush  connections  and  other 

purposes        I'sa* — Lathe  chuck  as  work  holder  on  driilinr machine.      Parker       .898 
— Liberty  drilling  and  countet-sinklnr  'oreM 

Portable       "^       i'SBc — Lmdduist  combined  drill  and  countersink holder    ,    {•376c 

—Making    forged    high-speed    twist '  dii'lis,,  .719 — Mtljhisto  bits;  how  they  are  made.  Hand.  '11 —  Milwaukee    horijontal  drilling  machines. 

— Minster    Junior    drilling    machine   '.♦•1268 — Moms  radial  drilling  machine.  .t»261.  (•430e — Multi-Angle    portable   radial   drUUni   ma- chine .  1*3220 

— Pollard   radial  drills         '    '  't*376e — Portable    electric    drill    speeds    tip    ship- 
building,     Paul            •1384 

— Quick-action  drilling  jig,      Ferber.  .  •469 
— "Quickbak"   gage  and  drill  holder — Bus- 

s^ell    &   Burr   ♦•isg.    ♦•37ee — Roberts  improved  drill  holders   ♦•2fl8c 
— Rotatable    table    for    the    radial    drilling m.achine.     Lichenberg       908 
— RyersonConradson    plain    radial    drilling 

■machine       t*749.    t«974a 
— Sibley  34-in,  drilling  machine   ♦•288e 
— Silver    radial    drilling   machine   ♦•llOc 
— Snyder  24-in,  drilling  machine   t*126e 
— Spafford  five-spindle  drill  head   t*378c 
— Steam     pump     repaired     by     the     aid     of 

drilling    machine,      Washburn   .176 
— ^Stead.ving  a  drilling  machine.     Rich.  .  .  ."1138 
— Square-    or    hexagon-hole    drilling    device 

Watts      ♦•58a 
— Tap  drills,   clearances  and   tolerances.  ...      65 
— Two    drill    jigs    for    motor-truck    work. 

Rich   •SIS 
— Weigel  oil-pan  base  drilling  machine..  .t*216c 
Drive.    Unusual   belt.      Davis         ^66 
Driven      by      airplane      propellers.      Boats. 

Paul      .828 
Driven  hammer.  Bradley  motor   $•1263 
Drum  for  testing  boxes.  Revolving.     Paul.  .    620 
Drum   with  deep  sand  pockets.   Molding  a. 

Dixie   'loss 
Drying  rack  for  small  drafting  room.  Handy. 

Jay      •848 
Duff  high-speed  ball-bearing  jack. 

♦•103.    ♦•376e 
Duplex-broaching  machine.  Lapointe  No.   3. 

♦•746.    ♦•926a 
Duplex  saw  blade.  Peerless   ♦•eg?,  ♦•868c 
Duplex   milling   aiachine.    Knight   ♦•llOe 
Duplicate    gages,    Making    difficult.      Moses.   ^93 
Dunham    valve    grinding   machine   ♦•322c 
Duntley- Dayton  portable  air  drill   ♦•SOc 
Duralumin.   Hardening      735 

chines ,♦•1265 
-Inexpensivo   clamp   lor   drilling   machine, 
_.  Willey   •1055 

-Keller  master  valveless    air   drill   ♦•216a 

Eclat  Mfg.  Co,.  Blowpipe  brazing   ♦•814c 
Eclipse  drill  chuck   ♦•698,  ♦•868e 
"Eclipse"     interchangeable    counterbore. 

»*434,  ♦•.5380 
Economical  manufacture.  Foundation  of.  .  744 
"Economy"   motor-driven   grinding   machine. 

Marschke      ♦•860.    ♦•1023a 
Economy  reamers  and  counterbores.    Arnold. ♦•268e 

EDITORIALS:   • 
— Ca  Canny  Tactics.     Viall .'.   1155 — Compensation   of   engineers      914 
— Complete     condensed     clipping     index     of 

equ'liment,      Viall      258 
— Compulsory  metric  law,    Vlall      849 
— Compulsory     metric     system     and — ^you. 

Viall      '208 — Continue  the   air  mail   service      413 
— Editor.   Observation  of  a  field;   Houston. 

Tex      474 
— Engineer  in  war  work      412 
— Experience  with  iron  molds,    Forbes.  ..  .1311 
— Experiment  that  might  be  emulated  with 

profit      638 
— -Federated      American      Engineering      So- 

cities.    Viall   13     14.    15.    16.    17,    18.    10 
— Forecast    for    1930        46 
— Foreman  and  his  job      102 

— Getting     time     to     read     the     "American 
Machinist"           744 

— Guarantees  against  price  reductions      158 
— Have  we  over-specialized?      914 
— High-altitude  fiying.   Value   ol   1368 
— Importance  of  the  cutting  tool   1310 
— Inter-racial     council     favors    modification 

of    immigration    laws      850 
— Iron    castings  in   iron   molds   1013 
— Keeping  our  foreign  markets      158 
— Keeping  tabs  on  the  Pacific  Coast   1310 
—Look   at  this   1310 
— Mechanics   of   the   future   1368 
— New    lineup;     Ethan    Viall,    P.    H.   Colvin 

and   K,    H,  Condit    ,  .  .  .  .    •47 
— Not  politics  but   common  sense.    \iall..l304 
— Opposes  adoption  of  the  metric  system..  1013 
— Our   interest    in    the  railroads      635 
— Our   shop    equipment   news    record      9;)H 
—Patent  bill  No.   11.984.     Viall      6.J8 
— Publicity    for    engineers   ^^311 
— President's    industrial    conference      102 
— Problem    ol    cheap    fuel    lor    all    manu- 

factn'ing      536 
— Problems  of  industry  and  trade.    Park.  .   406 
— Question    of    fuel      412 
— Recruiting    the   shop   force      635 
— .Hedueing  aiioilcd  work ....   ........   S14 
— Responsibility  lor  increased  production..    481 
  San     Francisco     business    men     repudiate 

prometric    propaganda,     Viall   ^SjS 
— Shall  we   lead  or   follow?    Viall      359 
— Shop  mathematician      ............   481 
— Stand  lor  industrial  Americanism.    ViaU.lOlJ 

Paf* 

BDITOKIALS — Continued 
— The    Spirit    of    the    FeileraUoD.      Ethan 

Vlall      ISM 
— Unusual    information   conceminff  iwiiHwy boring  and  tapplnc     QSA 
— Value  ol  hlrb-altitudo  flylnc   1388 
— Wasting  the  other  fellow's  time      628 
— S?''*  *''"  °'  American  induslnr.    Viall.  *B05 — What    have    /ou    done    to    protect    yotir 

trade-mark  abroad?    797 
— What  real  hs  men  think  ol  the  compul- 

sory  metric   system.  ..3U8.    380.    362     41ft 
— what    shall    the    school    shop    produca? 

Heald       842 
— What   to  read   lor  the  man   in   a  hiinV 
  7.52.    •804.    •goo. 
•971.   'lOll.  1058.   1167.   1S08.   1268    1331 — Workman  s  compensation  digest.    French.  lOSS 

—  'World'    Metric  Convention    1054 EDITORIALS       (Reprinted       Irom       Other 
Papers)  ; 

' — 5***"  °'  ""  metric  system  propacaoda  76ft — Class    privilece    878 — Combined   pocket-book  is  not  so   tat   aa 
you  think     628 

— Congress  and  the  merchant  marine      888 — Every  man  an  efficiency  cnslns«r.  .  373 

— Food  dangers  ahead      '  1373 — How  to  irKTeaae  production     880 

— Itch    for   ehanre   ,      '    *   638 
— No  pani.'  in  sight   .' .'  '  1373 — Profit   sharing      373 

— Railroads  and  the  public         '  '    1374 — Short   cut   to  El   Dorado   ! !    1273 
— Sight.  No  panic  in    1373 

— Stolen    trade   marks           ' ' '    373 
— Utilizing  white  coal   '.'.  .878 
EDUCATION 

See  also  "Apprentice." — Advice  to  inventors.    Dean   1080 
— Air  as  a  material   ol  construction      853 
— Apprentices.     American     and     European 

Saldig      igg 
— Choosing  teachers  lor  vocational  schools 

Elzlnga             ^1144 
— Clinical     angle     on     metric     compulsion 

„  Little         788 
— Commercial     aviation,     its     derelopment 

since    the    war    and    Its    scope    In    the 
future.    Page      tf,^ 

— Educating  an  entire  personnel.  Beasoner  ^439 
— Experience  with  the  metric  system.  ... 'lOdS 
— Finding  the  length  ol  a  common  tangent 

Bowman      'ISSS 

— Initiative,    Watts   '.'  '1030 — Knowing  your  insurance  policy.  I  963,  li  1038 
— Lubrication  ol  ball  bearings  Trotter,  .  '730 
— New  engine-testing  plant.  McBride.  .  .  ..1081 
— Octaval  notation  and  the  measurement  ol 

binary  inch   Iractions.    Watklns   '886 
— Pan-American    in    weights   and   measures 

Halsey          734 
— Plan    to   effect    co-operation    between    in- 

dustry and  schools        894 
— Production  and  Instruction  in  an  appren- 

tice school.    O'Shea        •SOft 
— Scientific    argument    or    ja2z     publicity' 

Park     1000 
— Standardization      ol     grinding      machine 

classification.    Henry        738 
— Status  ol  the  school  shop   IftB.  468 
— Trade-trained  boy.    MacNi ven      198 
— War  on  the  decimal  system.    Franx   •883 
— Waste  and  salTaire.    Creager          740 
— What  to  make  in  a  trade  school   1077 
— Workman's  compensation  digest.  Sherlock  •77 
— World  resolutions  against  the  metric  «y»- 

tem      1019 

Efficient  slotter.  Changing  a  scrapped  press 

into  an.   O'Shea   •1354 
Bftlciency  pipe  wrench. ...  ♦•eg?.  ♦868c  ♦•862 
Effect    co-operation    between    Industry    and 

schools.   Plan   to      894 
Effect  ol  great  pressure  on  the  electric  prop- 

erties   ol    metals      504 
Effects  ol  "Compulsory"  use  ol  the  metric 

system.    Stuti      •oga 
Effective  press  guard.  Simple  and    Allison,  •ISOS 
Efficiency  engineer.   Every  man  an   372 
Eiriciency  self  gripping  mandrel   ♦•2iee 
Eflie  cut   patteni   storage     Dixie   *1S8 
Electric-arc  soldering  iron.  An,  Briggs.  .  "SSS 
Electric    compressors,     Nos.    48    and    112, 

Black  and  Decker   ♦•1064,   ♦•1173a 
Electric  Controller  A  Mlg.  Co.  a.-c.  starting 

switch      t*164e 
Electric  drill  speeds  up  shipbnlldlnr.  Port- 

able,    Paul        •1284 
Electric   lighting.      See   "Lighting." 
Electric     metal     melter.     Q.     E.     25-poimd 

bench-type   ♦•370,  ♦•484e 
Electric     properties     of     metals.     Effect     ol 

great  pressure  on  the      504 
Electric  propulsion  lor  vessels.   Oil      •1242 
Electric   resistance    process.    Welding   boiler 

tubes  by  the.    Van  Bibber   •esS 
Electric  reversing  control  ol  Colburn  drill- 

ing  machines   X'Ml .  ♦•1023c 
Electric  rivet  heater.  Berw^ick.  .  .  .♦•749.   ♦•93aa 
Electric   steel    production      gos 

EIc<Ttric       welding.        See       "Welding       and 

Cutting." 

Electrical    field    think    ol    the    Compulsory 
Metric    System.     What     leaders     in     the. 
Viall        623 

Electrically  controlled  planer.  "Hiloplane."  '640 
Electrically  driven   pump.    Fulflo  ♦•477.    ♦•«48e 
Elgin   planing  attiichment   ♦•1103.    ♦•1334a 
El  ments   of  gage  making      392 
Ellipsogiaph.   Reid   ♦*208e 
Elwell  Parker  tiering  truck   ♦•368a 
Embossing  press.  Pcrracute   ♦•S?©    ♦•484e 
Emergency.    Making    jewelers'    saws    in    an. 

Mc-Cabe      .gsfl 
Emergency    production.    Convertlny    a    ma- 

chine shop  to.     Sheldon     "431 
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Pago 

Emigration.   Immigration   and      107 
Employeea  interested  in  their  work.  Making. 

Kitson      •083 
Employees  on  the  job  in  summer  lime.  How 

to  keep.     F.  H.  Williams   1365 
Employees'  magazine.  Basic  policies  of  the. Bartlett      1091 
Employees'  magazine,  Some  functions  of the,     Bartlett      386 

Employees  read  the  shop  paper.  Why  don't the.    Williams      467 
Employees  want  ads  add  to  interest  in  the 

plant  paper     Williams   •1143 Emulated  with  profit.  An  experiment  that 
might   be      636 

End  mills.  Arbor  for  threaded.    Older   *847 
Ends  of  motor-truck  aJclea,  Drilling  the. 

Hudson   *239 
Engelhard  pyrometer  recording  Instrument, "ISSS 
Englehart  automatic  temperature  regula- 
tor  t*1015.   t*1072a t*1335 

Engine.  See  also  "Automotives,"  and  such 
details    as    "Cylinder,"    ■"Piston."    etc. 

Engine  connect'ng  rods.  Comparative  meth- 
ods of  machininsr  automobile.     Colvin.  .  •lOSS 

Engine  for  a  lighting  unit,  Machining  the 
gas.    Hunter   I   •765.  II   •99;) 

Engine  lathe.  "Ideal"  R-eared-head.  I  •4*21.  t*538a 
Engine  lathe.  Morris  22  in   t^478.  t*648c 
Engine  lathe.  Speed  attachment  for.  Parker. 

•1009 

Engine.  Manufacturing  a  farm  pump. 
Hunter      *943 

Engine-testing  plant.  New.    McBride   •lOei 
Engineer,   Every  man  an  efHciency      373 
Engineer   in    war   work.   The      412 
Engineers.   Fixing  the  compensation  of....    910 
Engineers  annual  meeting.  Society  of  Auto- 

motive       207 
Engineers  w>th  respect  to  Municipal  Service 

in  New  York  City.  Classificalion  and  com- 
P'^nsation  of   1128 

Engineering"  School.  New  instructional  plan at  the  Harvard   1107 
Emrines,  Firing  orders  of  internal  combus- 

tion.   Condit   •703 
Engines.  Manufacture  of  sinerle-cy  Under 

gasoline.    Hunter   •1079.  II  •1337 
Engines.  Modern  aviation    Cond't  I  •396,  II  •518 
England.  See  also  "Great  Britain."  and 

"British." 
England.  Business  conditions  in. 

587,  809,  865.  1018 
English  as  she  is  spelled.  Pipe  dreams  of  a 

tramp  ma'-hinist     Quharity      517 
Ene-lish  ma-^htne  tools  at  Soho.  Birmingham. 

Old.    Chubb   •443 
Enlarging   an    automobile  piston .  Starr   548. 

Wheeler  795.  Cantelo  994 
Entire    personal    Educating  an.     R^asoner.  .  ̂ 439 
Equal  i"scribpd  circles.  Obtaining  the  radius 

of  three.     Bowman   ^1055 
Eotndis*a'it  points  on  a  circle.  Chart  for 

lo-^a'iner.     Eas*wind   ^464 
Equipment       rorhniete     condensed     clipping 

inde>:   of.      Viall         358 
Eouivalents,  Table  of  porcelain  shrinkage. 

Case      362 
Erasures  on   tra'-ine-  cloth.      Howard      733 
ErrfM^n.  Reed-Prentice  14-in.  geared-head 

^ath"   478 
E^^t^m.  Snow  •'-  P"' — 'M  reversing-  gear.  1^434 
F^-ratum.  "Velco"  push  Kevway  cutters.  .  .  .  361 
Er-ot-s   in    th-^   desif^ing    and   ma-^hining    of 

bearings.    Common.      Bierbaum       •885 
Fssential    to    foreign    trade.    Through    trade 

'"lutes   1339 
E'hics  Questions  of  machine  shop.  Raught.^84B 
E'inuette  for  foreman,  .Rules  of.  Fol80m..^437 
Eti^uctt'^    in    bp    obs-^rved    in    the    machine 

Bh-n    Riil^i   of.      WheelT      282 
Etym-'^n-v    On^mion   in.    Shaw   1236 
Rurone.  Bi'sitr-s^  -conditions  in  Woods.  .  .  .•393 
European.  Appr-'ntice — American  and.  Saldiz  199 
Kur«^pca"   '''tnat  on.    Oesterlein      313 
K'lrope.  What  is  doing  in.    Riley        49 
F.vprv  man   ■'i  Rfl^l'-iencv  engineer      373 
Evolution  of  wa"?  and  price  levels.  Man- 

chester   .  .     .       •1133 
EvoluMo-'  of  *^"  workshop.  Manch'^ster. 

II  •tl5  TTI  ••^ti  TV  •389  V  ̂ 449  VT 
•545.     Vn     •726.     VII     •889,     IX     1137 

Ex<"^8S  of  imports  over  exports  now  inevit- 
able     1198 

Ex"'>ss     profits     tax     must     be     abolished. 
Ruinous         864 

F.xpanfi.ng  f^huck.  Spp/^ial.  Gustaf son  .  .  .  .  ̂ 1297 
F.vpf)n(iintr   m-mir^l.    SimnI".     Knri'.weil.  .  .'1367 
Expansion  reamers.  Repairing.  HoTlis   ^888 
Kxn^riuTice  with  the  metri"  system   ^1063 
Eynr>rience    with    the   metric   system.    Some. 

Pope   •1298 
Pvnensive    clamp.     Pearce   154 
Experiment    that    might    be   emulated    w'th profit      636 
Exnerience  with  cheap  labor.   Small  shop's. 

Leaf^h      •627 
Exncriences    with    the    metric    system.     Me- 

Cabe         818 

Exnand'-rs    Faessler   boiler-tube   t*110c 
Export       See  also  "Trado." 
Fxport   '^•uotations.   Definitions  of      311 
Exnort  shipping.  Packing  for  domestic  and. 

Know'fon   ^353 
Exnor*.  Packing  miohinerv  for.  Caldwell  '1147 
Exports   now   inevitable.    Excess   of   imports 

ovnr   1198 
Fynosition.  Second  annual  aeronautical.  ...  92 
Extending  the  use  of  prec-sion  gage  blocks. 

Coat'-s           5516 
Extension  for  a  steel  scale.     Dixie   •1153 
Extra<^t8  from  Chordal's  letters   •63,   321 
Extra'^ts  from  National  Foreign  Trade  Con- 

vention   addresses   1258 
Extrusion  of  lead  pipe.    Sheldon   n  *5& 
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Face-grinding    machine    and    its    work.    Dia- 
mond.    Dunn   •877 

Pace  masks.  Kijig   t»164e 
Faceplate,    Adjustable    studs    for   the    lathe. 

Parker       •1253 
Faceplate.    Locating    a    job    on    the    lathe. 
Remade   ^357 

Faceplate    starter    for    small    direct -current 
motors.  Inclosed   t*537.   ̂ •648c 

Facilities.  Danger  of  inadequate      744 
Facing  and  boring  machine.  Ayre  microm- 
eter  ^•51,   ̂ •376c 

Factors     on     a     large     welding     job.     Cost. 
Cook      ^148 

Factory  group.  Theater  as  part  of  a.  Paul  •847 
Factory,    Routing   gears   and  machine   parts 

through   the.     Urquhart   •1231 
Factory.   Tool  storage  in  a  gas-engine   •IBS 
Factory  town.    Osborne   •635 
Factory     use.     Dimensioning    drawings     for. 

Coates         832 
Factory  use.  Drawings  for.     Armstrong.  .  .  .•335 
Faessler    boiler-tube    expanders   t^llOc 
Failed    to    pass    a    localized   daylight-saving 

law.  Why  one  city.    Williams      931 
Fairbanks    Co. — "Curban"    micro-automatic 

taper    turning    tool   t*159,  t*434a 
Fairbanks  special   pulverizing  machine. 

^•863.   ̂ •1032c 
Fairbairns    double-headed    shaping    machine. 

t^l64a 

Farm  pump  engine,  Manufacturing  a.  Him- 
ter  '   •943 

Fastenings    for    levers.    Test    of    taper-pin. 
Dixie      •SaO 

Features    of    drilling-machine    tables.     Bad. 
Hood      'ISI 

Federal   cylinder   testing   gage   ^•316a 
Federal  inserted  center   t*1324 
Feet  for  transveyor  skids.  Cowan   {•seSa 
Ferro-eer  um.    Deoxidizing    molten    iron    by 

the  use  of   0000 
Ferrocute  embossing  press   t*370.  ̂ •484e 
Field    editor.    Observations    of    a   474.    858 

Tex        474,    858 
Figuring    diameter  of   three-surface   tangent 

plug.      Dobbins   •148 
File    handle,    "Skroo-Zon"       ^^539     t648e 
Filtering  cabinet.  Wayne  oil ...  $•1215,  ^•1334c 
Finder  sights.  Graduating  range.  Rich  .  .  .•1097 
Finders,     Manufacture     of     artillery     range. 

Thomas   II   •249.  Ill   •301,  IV  ̂ 403 
Finding  the  age  of  machine  tools.  Thwing  379 
Finding    the    length    of    a   common    tangent. 

Powman      •1288 
Fmishing  a  commutator  in  place.  Lourey.  448 
Finishing     liberty      motor      connecting-rods. 

Carhart      ^457 
Fire  pump.  Lea-Courtney  gas-  or  electric- 

driven      J •268e 
Firing  orders  of  internal  combustion  en- 

gines.   Condit   •793 
First  paid.   Where  safety.    Blakeman   ^900 
Fitchburg  8  x  36-in.  plain  cylindrical  grind- 

ing machine   t*o'2.  t^376c 
Fitt.-ngs      for      aircraft.      Heat-treating      of 

brazed.      Black   •1184 
Fixture.      S?c   "Jigs   and  Fixtures"   also  re- spective varieties  of   work. 
Fixture    for   milling  rails    for   auto    frames. 

Special.     Wilson   •1353 
Fixture  for  planing  grinding  machine  col- 

umns.    Vincent   •1078 
Fixture    for    use    on    the    shaping    machine. 

Vincent      •843 
Fixtures      for      holding      work      in      lathe. 

Parker   ^149 
Fixing  the  compensation   of  engineers      910 
Flange,   Gripping  a  cover.    Rich      ^37 
Flaws  in  rifle-barrel  steel  by  magnetic  analy- 

sis.   Location    of.     Sanford    and    Kouwen- 
hovf  n    •893 

Flexible  shaft.  Strand  Hnk-type.  .  t"*2i2!  t*430c Float    points.    Machining    monel-metal    car- 
burcfr.    Addis  *iVZ9.   Dodd           891 

Floor.  Sorting  small  parts  on  the.  OShea  ^1139 
Flushpin  limit  gage  for  Keyways.  Henry.  .•1044 
Fly-cutter.     Improvised.       Remade   •395 
Follow.   Shall   we  lead  or.      Viall      359 
Foote-Burt    Company's    continuous    drilling 

and  turning  m;u'hines.      Hunter.  •165.    t*439a 
Foote-Burt       inverted       drilling       machines. 

Hunter   *-»i7.    t^484a 
Foote-Burl  way  drilling  machines.  Hunter  ^485 
Foote-Burt        "way"        tapping       machines. 

Hunter   •975.   $«1122a,    {•1172a,   {•1278a 
For  small  shops  and  all  shops.  Lucas.  .•20, 

•86.  •ISS.  •194.  •340.  •300.  ̂ 354,  •435. •1103.    •1240. 

Force.   Recruiting  the  shop      635 
Force   universal  clamp   1^1377 
Ford  engine  repairing.  Modern.  Manley.  .  .  •381 
Fo"dson     tractor.     Machining  .  cvlinders    for 

the.     Colvin   ^269 
Fordson  tractor.  Pistons  for  the.  Colvin..  •675 
Foremen.  Rules  of  etiquette  for.  Fol8om..^437 
Fore  gn  trade.     See  "Trade." 
FORGING 

See  also  "Press." — Design  of  steam-hammer  swagers     Hesse. '145 
— Forging    machine,    Ajax    upsetting      

t*584.    {•704c 
• — -Forging  mechanics  hand  tools.     Hunter.,  •557 
■ — Forgings  for  the  Liberty  motor.  Connect- 

ing-rod.     Carhart         '89 
— Forging   round    aiul    shaped    jiieces    under 

the  steam  hammer.    Hess"   ^185 
— Heavy  hand  "forging."    Wright   ^994 
— Making    forged    high-speed     twist    drills. 

Hunter       ^719 
Forecast   for   1930         46 
Foreign  markets.  Keeping  our      158 
Foreign  Trade  Convention  Addresses,  Ex- 

tracts  from   National   1358 
Foreign  Trade  Convejition.  Seventh  Na- 

tional     1310 
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Foreign  trade.  Service  of  the  business  press 
to      1369 

Foreign  trade  service.  Strangling  our      570 
Foreign   trade.   Through  trade   routes  essen- tial to   1239 
Foreman  and  his  job      102 
Foreman  nothing.  Second-hand  supplies  that 

cost  the        94 
Forming      dies.       Unusual       bending       and. 

Stanley   ^1137 
Forming  press.  Streine  toggle  type.  {•745.  {•868e 
Forming  tanks  on  a  hand  brake.    Hudson.  .•994 
Forms  for  worms  and  hobs.  Thread.    Water- 
man    '951 

Formulas  for  gear  plug  gage.    Shaw   ^306 
Fosdick     arm-clamping     device     for     radial 

machine   {•360.  {•430e 
Foster  No.  0  and  No.  7  screw  machines.  .  {^3223 
FOUNDRY 

See  also  "Pattern." — Molding     a     drum     deep     sand     pockets. 
Dixie      •1056 

— Patching  a   die-casting  mold     Maker.  ...  •836 
— Saving  pattern  work  by  using  stock  cores. 

Duggan      ^355 Foundat'on  of  economical  manufacture.  .  .  .    744 
Foundations.     Osborne      ^85 
Foundry    that    perserverance   built.    Colvin .  ̂ 999 Foundry   work.   Application   of  sandblast  to 

general.    Gates   Ill  •73 
Four  post-.screw  press.  Manhattan   {•ISeS 
Four     simple     fixtures     for     motor     work. 

Hudson      ^291 
Fox  multiple-spindle  drilling  machine. 

{•259.  {•430e.  t*1377 
Fox  pipe  cutting  machine   {^560 
Fox  universal  slip  joint   {•323e 
Fractions.    Oct  aval    notation    and    the   meas- 

urement of  binary  inch.    Watkins   ^685 
Frame  for  drilling  boiler  shells.  Drill-motor. 

Hunter      ^1067 
Fram*-  to  hold  tools.  Pins  set  into  machine. 

O'Shea   ^737 France.  Conditions  in   1371 
France.  German  machine-tool  competition  in 

Holland.    Belerium    and      153 
Franklin.     Colvin   •1032 
Franklin.   Air  cooled  cylinders  for.    Colvin.  •705 
Franklin    institute.   Lecture      533 
Freight      containers.       Demountable      tnick 

bodies  as  standard  unit   1352 
French   Commission,    Machine   tools    wanted 

by    the      588 
Free-cutting    steel.    Results    of    a    series    of 

tests   of   water-ouenched.      Miller      •87 
Friftion-driven    tlrilling    and    tapping    head. 

Pannenacker      •SOS 
Friction-head    screw    machine.      Millholland 

number   two   *310.    {•484a 
Friction  lifter   {^8686 
"Froidset"    diamond    holder   t*644.  {•868a 
Fuel  for  all  manufacturing.  The  problem  of 

cheap         526 
Fu-^-I     The  ouestion   of      412 
Fu<^'flo  electrically  driven  pump.  . {•477.  {•648c 
Fulflo   portable  motor-driven   pump. {•476, {•538c 

"Ful'swing"  relieving  attachment .  {•697.  {•868c 
Function   of   clearance     Shaw   1090 
Functions     of     the     employees'     magazine. Some.     Bartlett      385 
Furnace,    Champion    all-in-one.  ...  {^260.  {•430e 
Furnace     General   electric   muffle.  {•475.    {^5380 
Furnace  combined  with  torch.  North  Amer- 

ican     { •322e 
Furnace.    Indirect-fired   cvanide.      Addis.  .  .  .  •487 
Furnace.      Surface     Combustion      Co.     oven 

„  type   {•164a Fuse  remover.  Bush  safety  cartridge. 
{•698.  {•868c 

Future.    Commercial    aviation,    its    develop- 
ment since  the  war  and  its  scope  'n  the. 

„  ̂as-e      753 
Pus'*  about.  WTiat's  all  the        647 
Future.  Mpchanics  of  the.  .Taudrin  70.  Mc- Cabe  4.38.  Lowrey  448 

Future.   Special  machinery  in  the.    Bntropy   121 

O 

G.    &    A.    Har\-ey   {•SOSe 
Gabrie'son   milling   machine   {•806.  {^9740 GAGE 

(Including  calipers,   micrometers,   test  in- 
dicators,   other  measuring  instruments. inspect -on.   etc.) 

— "Ampe-co"    direct -reading   cylinder    gaee. {•371.  {•484e 

— Attadiment  to  center  gage.  Leighlon .  .  •1346 
— Ayre   micrometer   facing   and   borine-   ma- 

eh  ne   {•51.    {^3760 
— Brush   pilot      {•1164     {•1334a 
— T?aU  anvil   f-ir  micrometers.     Mawhinney.^452 
— Fioih    liruid    ind'-^ator    mierom'^ler.  .  .  {•SeSa 
— r^-^nkRhaft  inspection  gae"*.     Colvin   ^348 
— Dial     i'>dioator     us'd     as     dii-ect-reading 

thicifnp*=s  •rae"'      Parker   •789 
— Flemc- t-*    of    gag"    making      392 
— Ext'^nd'ne-     th*»     US'?     of     precision     gage 

b'opks,      Ciatps         556 
— Federal  cylind-^r  testing  gage   {'Siea 
— Flushpin    limi'    gag^   for  keyways.      Hen- 

rv      ^1044 
— Formu'ns    for    eea-   plu*:.      Shaw   •SOe 
— G.   T.   n    imit   s'-rew  pitch.  .{•1065.    {^11723 
— Gage    Co.'s    bench    centers.    AmTi-^an, 

{•528.  {•648c 

— GaT-  'or  laying  out  work  in  two  plan«s. 
Hoffmnn         'SS 

— Gaees  ;i"d  th-^  ordnance  department.  Peek.  106 
— Gas-f-s     f>"     s"tti*>2'    tool    for    cuttins    ofT 

pis'  >n  rines.     l>ighton   •1206 
— Home  ni rule    surface    srage.      Hopstrtim.  .    *795 
— Increased  production  by  the  use  of  proper 

ffBFcs.      Trundle,    Jr        80 
— Interesting  spline  gage.     Moore   '629 
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— Jacques  "never  wear"  gases.  .,  }*104.  t»376e 
— Johansson    gage    blocks,     fixture,     caliper 

and  micrometer      t*110a 
— LindquiBt  ten-thousandth  micrometer. .  j»37tia 
— Making,  difficult  duplicate  gages.  Moses.  "93 
— Making  special  snap  gages.  Teckeer.  .  .  .  *83 
— Micrometer  height  gage.  Tuttie.  Jr....  •1236 
— Production       Equip.      Co.      direct-reading 

micrometer     t*164a 
— "Quickbak"    gage    and   drill    holder — Rus- 

sell &  Burr      t'139.    J«376e 
— Radius      and      position      gage      problem. 

Guerrera     *368 
— Rogers  adjustable  limit  gage   i*1325 
— Standard  inspection  gages.     Gerlat   •205 
— Stellite     a     new     gage     material.        Van 

Keuren      1045 
— Surface-gage    adapter    for    tool    slide    of 

lathe.     Parker      •1154 
wick      '898 

Gairing  service  counterbores  ...J^aOO,  J*484e 
Gammons  taper  pin  reamer.  ...  t'7.">0.  t*974a Gang      drilling      machine,       Dauber-Kratscli 

"Wisconsin"   t«800,  J '9743 
Gang-drilling    machine    with    sliding    heads. 

Barnes    all-geared   36-in   t'3(il.    J^430e 
Gang  punch    for   lead   plates.      Stanley   •250 
Gang-slitting  and   leveling  machine.   Voder. 

t«ll(!3,    {•1334a 
Gang-slitting      operation      for      knife-switch 

bases.      Vincent      ^941 
Gap    lathes.     Star   }«260,     t«430e 
Gardner  crankpin   turning  -machine. 
Garvin    cam    milling    machine.  ..  t "319      {•484c 
Garrison   Mach.  Wks. — Johnson  duplex  uni- 

versal gear  chuck   {•475,    }*538c 
Gasoline   engine.      See    "Engine."    "Automo- 

tives."  etc. 
Gas-engine  factory.  Tool  storage  in  a   •183 
Gas  engine   for  a   lighting  unit.   Machining. 

Hunter      I   •765,   II    •995 
Gasket  cutter.     Frew      ^738 
Gasoline   engine.    Manufacture  of   single-cyl- 

inder.    Hunter   I  '1079.  II  '1237 
Gasoline.  Safety  first  in  handling.     Pearce.  *1098 
Gasoline   survey,    Motor         743 

{•989.   {•1073a 

GEAR 

— Application   and   maintenance   of   rawhide 
gearing.      Stone         950 

— Barber-Coleman    No.    3    gear-hobbing   ma- 
chine       {•164c 

— Calculating    gears    for    practical    threads. 
Cromwell      789 

— Donaldson    &    Fisher   gear-generating  ma- 
chine   {^2683 

— Formulas  for  gear  plug  gage.     Shaw.  .  .  .  'SOe 
— Gear-hobbing    machine.    Hercules    8-iii. 

{•751.  {'9743 
— Gear    with    broken    teeth.      Repairing    a. 

Burke   •1353 
— Johnson   duplex   universal    gear   chuck. 

{•475.  {•SSSc 
— Jones    &    Shipman   internal   gear   shaping 

machine       {•376c 
— Machine  for  molding  a  special  gear.     Van 

Sickle      •357 
— Making  a  match  plate   without  new  pat- 

terns.    Johnson     •764 
— More  about  the  spiral  gear.  Peiry .  .  .  .  ̂ 848 
— Parkinson    gear-generating    machine.  .  .  .  {323a 
— Problf-m   in  change  gearing      832 
— Putting  the  back  gears  in  front.  Whyte.  .  213 
— Roughing-out    bevel    gears    on    a    shaping 

machine.      Addis      •341 
— Selective    hardening    kinks.       Addis   •76K 
— Shock     absorber    for    intermittent    gears. 

Erwin      •329 
— Snow    &   Petrelli    reversing   gear   {*268c 
— Snow     &     Petrelli     reversing     gear.       Er- 

ratum      {^424 
— Spiral    gears    again.      O'Brien....!!!!!.    913 
— What    is   a   spiral   gear?   Copeland      852 
— Williams  internal  gear         295 
Gears  and  machine  parts  through  the   fac- 

tory.   Routing.      Urquhart   ^1231 
Gears   again.    "Spiral."      O'Brien      913 
Geared  head,  Betts-Bridgeford  9-speed 

{•743  {•SeSe 
Geared-head  lathe,  Betts-Bridgeford  36-in  {•ISeS 
Geared-head  lathe.  Cincinnati.  ...  {'SSI  {•704a 
Geared-head  engine  lathe,  "Standard," 

(•476.   {•538c 
Geared-head  lathe,    Reed-Prentice   14-inch 
„     „  {^315,   478,    {•484a G.  E.  electric  rivet  heater   {•268a 
G.    E.    23-pound    bench-type    electric    metal 

melter      {•371.    {484e 
General  Electric  automatic  welding  .machine 

t*527,  {•648c 
General   data    on    automobile   motors.      Col- 

vin          •631 
General  Electric  MTQ  auto  transformers!  {'1378 
General  Electric  mufllle  furnace.  {•475.  {'SaSc 
Generating  a  cam  on  a  milling  machine      De 

Angelis   •1047 
Geometrical    progression    of    speeds    in    ma- 

chine tools.      Stutz      117 
Germ  process — Theory  and  practice  of  lubri- 

cation.      Wells    and    Southcomb   1112 
German    m;ichine-tool    competition    in    Hol- 

land.   Belgium    and    France      153 
German  shops.   Piecework  in.     Heise   !    776 
Germanow-Simon    combination    vise 

„  ,       .  ^  {•SOO.    {•  1032a German  s  view  on  the  mdustnal  situation  in 
Germany    3(55 

Germany.   Cost   of   labor   in   !  !  !  !    1197 
Germany.   German's   view   on   the  Industrial situation  in         365 Germany.  Trading  conditions  with           811 
Germany's   industry    recovering      ..      230 
Giant    "Toledo"   power  press   'egs     {•814c GKlihngs  &  Lewis  No.  45  horizontal  borinK 

machine      {'2166 

PaK« 

Qlenzer    Co. — "Utility"     tool    sleeve. .        t*644 Gloves    withstand    high    voltage    618 
Goddard    &    Goddard   Inserted-tooth    milling 

cutter   {'968    {•1072a 
Goggles.    Willson    welding   and   all-purpose. 

„      ,  V   ,    ,    ̂   (•31«e  and  e Gordon  camshaft  lathe     {•376c 
Graduating  range  finder  sights.      Rich.  ...  •1097 
Grand   Rapids  tap-grinding  machine. {•751,    {^9743 
Graphical  method   for  finding  accurate  cen- 

ter distance.^.     Jantsch        ^441 
Graphoscope  projector.  Portable.  .  {•750.  {'9743 
Grand   rapids  tap-grinding  machine.   No    1. 

^     .       V.  ™  ...  {•lOl?,    {'llTZa Grate     bars.     Welding     table     made     from. 
Phelps       •413 

Gray    piston    blasting    machine   {•1263 
Gray    thread-milling   machines   of    improved 

design.      Dunn      'OM.    {1022c 
Gray's     turret      rotary     shear.      Southwark 

Foundry  and  Machine  Co..  .  .(•lll.'i,  {•1278a 
Greatest    Navy    Yard,    Uncle    Sam's.      Gate- 

wood     •539 
Great    Britain.      See    also    "British,"    "Eng- 

land." 

Greenfield — Metal    disk    identifies    the    pro- 
ducer.     O'Shea      •254 

Greenfield    Tap    and    Die   Corporation.    Han- 
dling    material     at     the     plant     of     the. 

O'Shea      'SBO 
Greenfield    Tap    and    Die    Corporation    plan 

of    industrial    representation.      Colvin.  .  .    447 
Greenlee      double-end      center-drive      lathe. 

Hunter   •SIS,  {"10228 
GRINDING 

— Adapter  for  using  side  of  grinding  wheel 
on  regular  stand.     Parker     *718 

— Badger    double-spindle    disk-grinding    ma- 
chine      {•1262 

— Badger  No.   8  disk  grinding  machine.  .  (•1367 
— Braking   a   grinding    wheel    by   hand.      Senior. 

•101 

— Cleveland    
face   grinding   

machine    
....{•333c — Churchill     

cylinder     
link     grinding     

ma- 
chine     

{•430e — Dunham    valve    grinding    machine.  ...  {•333c 
— Fitchburg    8    x    36-iii.    plain    cylindrical 

grinding  machine      (•SS.    {•376c 
— Grand  Rapids  tap-grinding  machine    .... 

{•751,    {•974a 
— Grinder,    Van   Dorn  aerial      ^1219 
— Gr'nding  a   rear-axle  housing.      Rich.  .  .  .    ̂ 93 
— Grinding     circular-formed     cutter     teeth. 

Henry      ^1357 
— Grinding  milling  cutters  in   place.      Hud- 

son     ^1144 
— Grinding   machine.    No.    1    Grand    Rapids 

tap      {•1017.    (•H72a {•1017,    {•1172a 
— Grinding  machine  colurpns.   Fixtures   for 

planing.       Vincent       •1078 
— Grinding   machine,    Marsehke    "economy" 

motor-driven      {•860,   {•1032a 
— Holmes    surface   grinding   machine   (322a 
— Improved  Diamond  surface  grinding   ma- 

chine     {•213,    {^4300 
— Improved  spindle  construction  for  Badger 

grinding  machines      {•259.    (•430e 
— Lafayette     portable     universal     grinding 

machine      {•368c 
— Miller    radius    and    angle    grinding    wheel 

dresser      ('104,   {•376e 
— Multi-gi-aduated  precision  grinding  attach- 

ment   (•leo,  {♦430a 
— ^Munimert-Dixon    portable   radial    grinding 

machine   {•746.  {•926a 
— Necessity  for  keeping  grinding  wheels  in 

perfect  balance.      Hollinger      •45 
— New    aluminous    abrasive.      Hutchins.  .  .  •IIS 
— No.  4  Badger  grinding  machine   

{•748,    {•9'3aa — Ott  internal  grinding  machine   {*164c 
— Reed  No.  2  surface  grinding  machine.  .  .  . 

(•51,    {•376c 
— Sanford  centerless  grinding  machine.  .  .{•1332 
— Sanford  precision  centerless  grinding  ma- 

chine       {•696,     {•868c 
— Senn    improved    center   {•423.    {•538a 
— Standardization      of      grinding      machine 

cl.-issification,      Henr.v         736 
— Testing    abrasive    wheels    for    efficiency. 

Yates      ^139 
— Toolroom    convenience      •304 
— Wadkins  plain    grinding   machine   {376a 
— Wolf    abrasive    wheels   {•316a 
— Woods    plain    grinding    machine   {•110c 
— "Yellow  head"  dressing  tool  for  abrasive 

wheels       {*316e 
G  T  D  limit  screw-pitch  gage.  {•1063,   {^11733 
Gripping   a   cover   flange.     Rich      *37 
Grotnes   tire-rim    upsetting  machine   {•56c 
Group.   Theater  as  part  of  a  factory.   Paul*847 
Grooves    instead    of   chipping   them.    Coring 

oil.  Duggan      •306 
Guaranties    against   price   reductions      158 
Guard,    D.    &    M.    safety    press   (•1263 
Guard,  Simple  and  effective  press.     Allison. '1303 
Guard,   Wiesman  safety  press   (•1326 
Guards  for  power  hammers.  United  Safety. {•110c 

Guide-hole  broaching  press,  Metalwood  tap- 
pet     {851.   {•1022a 

Gun-boring  lathe,   Stamets     {•376a 
Gun,    Broaching   the  recoil    cylinder   of   the 

4.7    in.       Infiorati       ^977 
Gun-making.  Machining  problems  solved  in. 

Hunter   II    •39.    lU    •133,   IV    'OlS.    V    •733 

Hacksaw.      See   also   "Saw." Hacksaw  blades.  Chart  for  Nelson      •1230 
Hacksaw.  Convertinc  a  shaping  machine  to 

a  power.     Raiight  559,  Heck's   'SSS 

Hacksaw,    Converting    a    shapinc    macbine 
into   a.     Denton      "SOT 

Hacksaw  blades.  Testing.     Oeorre   'IfiS 
Hammer.  Bradley  motor-driven      {'1263 
Hammer.   Forgmg   round  and  shaped  pieces 

undtfr    the   steam.      Hease      •185 
Hammer.  Keller  master  sure-box  chippinr.{*164o 
Hammer,   Mayer  power — Kaukanna      

Hand  brake.  Forming  tanks  on  a  Hud*on.*994 
Hand.  Brakinr  a  grlndinr  wheel  by.  Sentor.'lOl 
Hand-cut     steel     stamps    are    made.     How. 

Hand          "yi 
Hand    forging.    Heavy.      Wright   !  !  !  •994 
Hand-milling    machine,    Superior    No.    1..  . {•1116.    {•1278a 

Hand    tools.    Forging  mechanic's.      Hunter.  •oS? 
Handle,      Skroo-Zon"    file      (•629 Handling   gasoline.  Safety  first  In.  Pear«,^1098 
Handling     material     at     the    plant    of     the 

Greenfield     Tap     and     Die     Corporation. 
O'Shea      '880 

Handwhecls.    Device   for    lurnlnc      Bogart.^677 
Handy   angle    plate.      Scott   •630 
Handy  boring  hcaii.     Drew         *&Zl 
Handy   chuck   wraich.      Willey   '1108 
Handy    die    stock.      Ward   •1098 
Handy     rig     for     transferring    car     trucks. 

Bruce      •307 
Handy  tappet  valve  holder.  Scott.  ..!!!!  •674 
Handy  toolroom  angle  plate.  Peterson .  .  '368 
Handy   tool   rack    for  the   wall.      Vincent.  .  •332 
Happened.     "Impossible"     has      sn 
Harvard    Engineering    School,    N'ew   instruc- tional   plan   at   the   1107 
Hardening.      See    'Heat  Treatment." Hardening  duralumin       735 
Hardening    Kinks.    Selective.      Addis   !  •768 
Hardening   long   and    small    wires.    Methods 

of.      Stolz           '1367 
Hardening    steel     without    distortion.       Col- 

„  ""?       '489 Hams  automatic  hob-grinding  macbine.  .{•1262 
Hardness     tester.     Avery   {*164a 
Harvey  large  movable-bed  engine  lathe.  .  . . 

{•164a 

Harvey  "steadfast"  switch.  ...  (•1164.  (•1334a Harrington  crankshaft  oil-hole  drilling  ma- 
„  <=''ine            (•211.    (•430c 
Harrington     multiple-spindle     drilling     ma- 

chine             {•llOc 
Haskell  shop  truck   (•319     {•484 
"Hauck"  drier  for  bull  ladles  .  .  .  .(•213,'  ('4300 "Hauck  "  No.  3  F.  heater  lor  drying  small ladles    ...    CSlo,    (•484a 
Hauserman    tote    box      (•322e 
Head.  Betts-Bridgeford  9-speed  geared    .... 

Head,  Coventry  self -opening  die. .  (•860.'{  •1023a Head  drilling  machines.  Sibley  26-  and  28- 
„  ">:  sliding     (^1017.    (•1122a Head.    Friction-driven   drilling  and   lapping. 

Pannepacker        •30'5 
Head.  Handy  boring.  Drew  ...!!!!!!!!!  ̂ •521 Head.  Hollow-spindle  dividing.  Stewart.  ^982 
Head    lathe.    Betts-Bridgeford    26-in.    geared 

Head.   Offset  boring.     Folsom.   Jr          'S9g Head.  Scully.Jones  multiple-spindle  dividing. 
{ •1377 

Head.     Simmons    universal    dividing   

Head.  Spaflord  flve-splndle  drill. ".!..  (•376? Head.  Verwys'  adjustable  offset  center.(^2iae Heads  win      ;      gj^g 
HEAT   TREATMENT 

— See   also    "Hardening,"   etc    44a 
— Berwick  electric  rivet  heater.  (•749! '(•936a — Boxes     for    carbonizing    and     annealing. Quigley    (3763 
— Browning  quenching  machine.  (•748!  '  (•926a — Handy    tappet    valve   holder.      Scott...    ^674 — Hardening  duralumin       735 
— Hardening    steel    without   distortion,   cdl'- vin       *489 
— Heat-treating   of    brazed    fittings'  for   air- craft.     Black    ^1184 
— March    meeting    of    the    American  '  Steel Treaters'    Society        ggg — Practice   of    a   mystic   art — Pipe   dreams 

of  a  Tramp  Machinist.     Quharity  'ISl 

— Prtparing   parts   for   local  casehardenin'g' Harris           •37 — Some     operations     on     caramel     knives 
Hampson       *Q01 

Heat-Resistuig  Alloy.  Nichrome  a! !  !   '1347 Heater,  Bridgeport  automatic  water.  ..  .(•llOe Heater  for  drying  small   ladles.   Hauck  No. 

Heater,    Genera)    Electric  Co.    electric   rivet.        * 

(•368a 

Heating  in  ship  repairs.  Arc.     Bech  •978 

Heavy   cut   in    a   small    lathe.      Colvin.  !.' •936 Heavy    hand    "forging."      Wright   '994 
Height    gage.      See     "Gage." 
Height  gage.   Micrometer.     Tuttie    Jr  •1''26 "Helmet  "  safety  pins  and  the  machines  for 

makuig    them.      Hand.  •327 
Herbert  Combination  turret  lathe!  !  !   

u     w     .   u  {'1016.  '(•il33a 

Herbert  hexagon  turret  lathe.  ..  {•909  {•107''a Herbert  universal  tunet  lathe.  .{^1015!  (•112'2a Hercules  8-in.  gear-hobbing  machine   

„       .  J  .  (•751,'  ('9743 
Horgi    screwdriving    outfit    (•1640 
Herlth   adjustable  parallels   ('916  '  (•1022c Hess,    "tinol"    soldering   paste      lOlB Hethenngton — "Yellow  Head"  dressing  tool 

for   abrasive    wheels    (•"IBe Hexagon-hole  drillmg  device.  Watts! !!  ('sea HexasTOh  turret  lathes.  Herbert .  {•969  {•1072a HLgli-t'iade  ni.achiiie.  What  is  a.  Entropy.  358 High-jiroduction    pneumatic-milling    fixture. 
Ddall        •664 

High-speed  polishing  devices.   Simple!  '  'vi'n'- "^h'      •1057 
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High-speed   steels — I   Comparative   tests   of. 
Laugliammer,    979   II    •1140.   Ill    •1227. 
IV      •1292 

Hig-h  work  on  the  planing'  machine.  Bunters 
for.      Dixie      •VDS 

Higley  cold  sawing  machine.  ..  ̂ •748,  J^OStia 
"Hiioplane"  electrically  controlled  planer.  640 
High-speed     twist     drills.     Making     forged. 

Hunter      ^719 
Hob-grinding  machines.  Harris  automatic.t*1362 
Hobs.  Thread  forms  for  worms  and.     Water- 
man     '951 

Hobbing  machine.   Barber-Coleman   No.  3.t*164c 
Hobbing  wormwheels  on  a  hand  m.illing  ma- 

chine.      Dunton       •147 
Hoist.  Thor  pneumatic-motor.  .  .J^llGS.  ^•1334a 
Holder,     "Correct"     indicator,     Guldager     & 

Jantch    Co   t^lllV.    t*1378c 
Holder    for    reamers    and    cutters,    S.    &    C. 

easy-lock      J^268c 
Holder.    "Froidset"    diamond   t*644.    $*868a 
Holder.    Handy    tappet   valve.      Scott   ^674 
Holder.    Home-made    boring-tool.       Nightin- 

gale      "SOS 
Holder.  Lindquist  combined  drill  and   coun- 

tersink      t •376c 
Holder    on    drilling    machine.    Lathe    chuck 

as    work.      Parker      •SOS 
Holder,     Quickbolt     gage     and     drill — Rus- 

sell &  Burr      t*159.   $•3766 
Holder.    Roberts    improved    drill   i*268c 
Holding    a   piece   on    parallels   on    the   mag- 

netic chuck.    Fisher   •148.    Hunt      338 
Holding    irregular    castings.    Lathe    fixtures 

for.     Vincent   '1003 
Holding    irregular    pieces    on    the    magnetic 

chuck   •256 
Holding  piston  rings  for  sizing  them.  Reed.   *63 
Holding  slip  bushings.    Freeman   336,  Bow- 

man        600 

Holding  short  studs.  Method  of.  Ventner.*1253 
Holding     work     in     lathe.     Fixtures     for. 

Parker      •149 
Holes.    Boring    cored.      Johnson   ^738 
Holes,  Drill  for  use  in  cored.     Bedford.  .  .•1264 
Holmes  surface  grinding  machine   t*323a 
Holt — Caterpillars    and    their    construction. 

Condit      II    •33,  IH   •233 
Holland,   Belgium  and  France,   German  ma- 

chine-tool competition  in      153 
HoIIingshead  power   screwdriver   $•2163 
Hollow-spindle  dividing  head.  Stewart.  .  .  .•983 
Holt    Manufacturing    Co. — High    production 

pneumatic   milling   fixture.      Udall   '664 
Holt  20-in.  vertical  drilling  machine.  ..  .t*1334 
Home-made  bending  machine.  Ventner.  .•1110 
Home-made    boring    mill,    for    large    work. 

A.    Hearn       •578 
Home-made     boring-tool     holder.       Nightin- 

gale      •803 
Home-made   circular   planing  rig.      Wolf e..^ 355 
Home-made    lathe.     Hampson   •lOO 
Home-made   surface   gage.      Hagstrom   *79S 
Honor    to    whom    honor    is    due   1373 
Hoosier   drilling   and   milling-machine   vises. J^1319 

Hoosier  16-in.  vertical  drilling  machine.  .  j •1336 
Hoosier  30-in.  vertical  drilling  machines,  t •1366 
Hopper  cars.  Safety  wrench  for.  .$^211.  $*430c 
Horizontal    drilling   machines,    "Milwaukee" 

t*318,  t«484c 
Horizontal  spacing  and.  Boring  machine.  .i*868e 
Ho-spital  work  in  a  large  machine-tool  plant. 

De  Hart      ^eSS 
Hot  swaging  machine,  Langelier.  Dunn.^790 
Hours.  Longer  working.  Bean  586,  Parker  103S 
Household     appliances.       Manufacture       of. 

Hunt      I   •1173,  n  •1300.  ni  •1349 
Housing  facilities.   Danger   of  inadequate. .    744 
Housing,    Grinding    a    rear-axle.      Rich.  .  .  .    ♦92 
Houston.     Texas,     Machinery    in — Observa- 

tions   of    a    field   editor      474 
How  did  the  cutter  cut?     Coates      865 
How  do  you  meet  the  new  man?      200 
How  do  you  regulate  materials?  I  Farquhar. 

•1838 

How  hand-cut  steel  stamps  are  made.  Hand  •Tl 
How  to  use  stellite.     Kronfeld   •293 
How  we  make  automobile  cylinders.     Col- 

vin      •123 
Human     touch     method     of     management. 

Bradley,     Jr   •935 
Hunter   inserted-tooth    saw   J^eO?,    t*868c 
Hydraulic    rail-bending   press.  ..  .j*696,    i*868c 

Ice-cutting  machine.   Improvised.     Clark...  •662 
Ideal  Brinell  testing   t»869.   t^l072a 
"Ideal"  geared-head  engine  lathe.  t»431,   ̂ •63Sa 
Idyll,    Pipe    dreams    of    a    tramp    machinist 

a  summer   Sabbath-day.     Quharity   ^775 
Immigration   and  emigration      107 
Imports  over  exports  now  inevitable,  Excess 

of      1198 

"Impossible"    has    happened      811 
Improved    design.    Gray    thread-milling    ma- 

chines   of.      Dunn      •959.    $»1022c 
Improved    Diamond    surface    grinding    ma- 

chine      t^213,     t*430c 
Improved    spindle    construction    for    Badger 

grinding    machines       t*259.    t*430e 
Improvements  in   our  patent  oflice  and  sys- 

tem.  Needed.     Harris      798 
Improving  a  bench  planing  machine.     Dug- 

gan      ^681 
Improvised  fly-cutter.     Remade      •SOS 
Improvised    ice-cutting   machine.      Clark...  •652 
Immierration  laws.  Inter-racial  council  favors 

modification    of          850 
Immigration,    Problem    of.      Barr      850 
ImmicTation.    Revival    of     .      636 
Inadequate   housing   facilities.    Danger   of..    744 
Inanrtout     double-acting     collet   t*164e 
Incandescent       lamps.        Manufacture       of. 

Starker       II     •XQ 
Inclost^d   faceplate  starter  for  small  direct- 

current   motors      X  •527 

Page 
Increase    production.    How    to      689 
Increased  production  by  the   use  of  proper 

gages.     Trundle.  Jr        80 
Increased    produetion.    Responsibility    for.  .    481 
Increasing     produetion     without     a     bonus. 

Colvin   I  •869,  II  1041 
Increasing  the  range  of  a  milling  machine. 

Kuhhnan       "1040 
Indentation  micrometer.  Brinell.  .$*969.  t*1073a 
Index     of    equipment.     Complete    condensed 

clipping.     Viall      258 

Indexing  device.  Simple.     Rich   •1343 
Indexing  jig.   Progressive         *7 Indexing.    Kink   in.      Durant      176 
Indianapolis  Metal   Trades  Association,   An- 

nual   meeting    of    the      843 

Indicator.   Test.      See  also   "Gage." Indicator    attached    to    cahpers.    Dial    test. 
Parker      •1312 

Indicator,    Booth    liquid    micrometer.  ...  t^368a 
Indicator  diagrams.  An  old  method  of  work- 

ing   out.      Watts       ^1361 
Indicator     holder,     "Correct,"     Guldager     & 

Jantsh   Co   t^lll?,    ̂ •1378c 
Indicator,     "Karle"     Correct    involute   

$•698,    t*868c 

Indicator    used    as    direct-reading    thickness 
gage.     Dial.       Parker   ^789 

Indirect-fired    cyanide    furnace.      Addis.  .  .  .  ̂ 487 
Industrial    Brazil.       Little      343 
Industrial    Chile.      Little      576 

Industrial    conditions   in    Japan.      Root....  •463 
Industrial  conference  plan      863 
Industrial    conference.    Presidents      102 
Industrial  motor  control.     Starker.     I  ̂ 195, 

11    •379.   Ill    •337,    IV    •463. 
Industrial    outlook         918 

Industrial  race.  The   ^575 
Industrial  Relations  Association  of  America. 

Annual    Convention   •1370 
Industrial  representation,  Greenfield  Tap  and 

Die  Corportion  plan  of.     Colvin   •447 
Industrial    situation   in    Germany,    German's view     on     the      365 
Industrial  situation  in  Italy,  Glance  at  the. 

Woods       ^1389 
Industry    and    schools.    Plan    to    effect    co- 

operation    between           694 
Industry   and  trade.   Problems   of.    Park.  .  . 

906,   •1241 
Industry.  Labor  and.     Barr   1212,   1356 
Industry,   Peace   and  the  American  Machine 

Tool.     Alwyn-Schmidt           9 
Industry    recovering,    Grermany's      230 
Industry,   Watch  dog  of  American.     Viall.  .  •905 
Industry's  need   of   oil   1331 
Inevitable,   Excess  of  imports  over  exports 

now      1198 
Information  concerning  milling,  boring  and 

tapping.   Unusual      635 
Ingenious  die.    Kasper   'ISSO 
IngersoU    continuous    circular    milling    ma- 

chine     J^llOa,    J^323a 
IngersoU   portable  air  compressor   j*110e 
IngersoU  Rand  drill-steel  sharpener. 

1*1064,  t*1172a 
IngersoU     reciprocating    type     milling    ma- 

chines   t*1217.    {•1334c 
IngersoU    semi-automatic    milling    machines. {•1264 

Initiative.     Watts   "lOSg 
Inscribed    circles.    Obtaining    the    radius    of 

three   equal.     Bowman   •1055 
Inserted  center.  Federal   t*1324 
Inserted-tooth    milling    cutter,     Goddard    & 

Goddard      f9Q8.    ̂ •1072a 
Inserted-tooth  saw.    Hunter   t^Og?.  t*868c 

Inspection.    See  "Gage." Inspection   gage.  Crankshaft.    Colvin   ^348 
Inspection  gages.  Standard.    Gerlat   ^206 
Instruction    in    an    apprentice    school,    Pro- 

duction and.    O'Shea   'SOB 
Instructions    to   toolmakers   on   die-making. 

Zimmer      ^277 
Instructional  plan  at  the  Harvard  Engineer- 

ing School,  New   1107 
Instrument.     Engelhard    pyrometer    record- 
ing     t*1335 

Insurance   extremely   successful.    State   acci- 
dent     1166 

Insurance  policy.    Knowing  your.    Sherlock. 
I  963,  n  1035.  in  1084,  IV  1244 

Interest    in    the    plant    paper.     Employees' 
want  ads   add  to.      Williams   ^1143 

Interest  in  the  railroads.   Our      525 
Interesting  Mrs.  Machinist.    Childs      200 
Interesting  spline  gage.    Moore   •629 
Interferences  and  how  to  meet  them.  Patent. 

Michaelis         180 
Interested  in  their  work,  Making  employees. 

Ketson      ^983 
Intermeshing  milling  cutters.    Hudson   ^634 
Intermittent     gears.     Shock     absorber     for. 

Erwin      ^329 
Internal  auditing.   Need  of.    Nelson      970 
Internal    combustion    engines.    Firing   orders 

of.    Condit   '793 
Internal  gear.  Williams      296 

Internal  lapping  and  laps.    Remacle   •600 
Internal   lapping.   Lead   laps   for.     Sawtelle.    244 
International  or  supemational  organization. 

Osborne   ^920 
Inter-racial    council    favors  modification    of 

immigration    laws      850 
Invention.  On  launching  an.    Lane      404 
Inventors,  More  advice  to.    Michaelis      348 
Inventors.  Advice  to.    Dean   1066 
Inventors     troubles     and    how     to     prevent 

them.      Michaelis      141 

Inverted       drilling       m^achines,       Foot-Burt. 
Hunter   -ei?.     ̂ •484a 

Investigation  of  phosphorus  and  sulphur  in 
steel         479 

Invites     national     destruction.     Neglect     of 
airplanes   1375 

Involute    contour    indicator,    "Kavle"    cor- 
rect   t*698.  t*868c 
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Ireland  &  Matthews  Manufacturing  Co. — 
Oxy-acetylene  welding  fixtures  for  mak- 

ing manifolds.    Phelps   •663 
Iron  by  the  use  of  ferro-ceriTim.  Deoxid- 

izing molten      480 

Iron.  Punches  and  dies  of  chilled.    Watts..  •413 
Iron.   Welding   malleable.    Corey   •1182 
Irwin  &  Jones  cylinder  comparator   {•268e 
Irregular  castings.  Lathe  fixtures  for  hold- 

ing.    Vincent   •1002 
Irregular    pieces    on    the    magnetic    chuck. 

Holding    .  .-   •256 Itatv.   Glance  at  the  industrial  situation  in. 

Woods      ^1289 Itch  for  change      633 
Ives.  Mfg.  Co. — Mephisto  bits:  how  they 

are  made.    Hand      'H 

J   &   L   double -spindle   turret    lathes.   Logan 
air  chucks   t'807.  {•974c 

Jack.  Another  use  for  the.    Remacle   ^789 
Jack,  Duff  high-speed  ball-bearing. {•103. {•376e 

Jacks  and  bolt  couplers.      Roberts   {•164c 
Jackson  die-sinking  machines.  Cherrying  at- 

tachment for   {•313.  {^4300 
Jacques   "never  wear"   gages   {•104,  {•376e 
Japan,  Industrial  conditions  in.    Boot   •463 
Japan.     Non-inflammable      480 
Jazz      publicity.      Scientific     argument     or 

Park   1000 

McCabe      ^956 
Jeweler's    saws    in    an    emergency.    Making. 
Jiffy  torch.  The   {•584.  {•704c 
JIGS   AND   FIXTURES 

See   also   specific  kinds   of   work   such   as 
"Press."    "Milling,"  etc. 

— Adjusto     drilUng    jig   {•532.     {^7043 
— Another  use   for  the  jack.     Remacle.  ..  .•789 

' — Chain  roller  burring  fixture.    Addis   ^522 
— Cincinnati  compression  coupling   

{•756.   {'SeSe 

— Clamping      device      with      automatically 
locked    spring    plunger    support.      Bel- 
mont     •722 

— Fixtures     for    holding     work    in     lathe. 

Parker   ♦149 
— Fixture       for      milling       clutch       rings. 

Schmitt       •254 — Fixture  for  use  on  the  shaping  machine. 
Vincent      •843 

— Four    simple    fixtures    for    motor    work. 
Hudson      ^291 

— High-production     pneumatic     milling    fix- 
ture.    Udall   •664 

— Jigs     quick-release   screw    for.      Wood.  .  •1354 
— JohMisson    laying-out    fixture   for   gaging. {•110a 

— Making   or   manufacturing?     Dixie   "399 
— Milling     fixtures     for     crank-case     gear 

cover      ^292 
— Progressive  Indexing  jig        •? 
— Quick-action   drilling   jig.    Ferber   •469 
— Quick-release    screw    for    jigs.      Wood.  .  ̂ 1354 
— Reaming     fixture     with     locating     plugs. 

Fay   •ass 
— Setting  nuts  by  power   ^739 
— Supporting  an   overhanging  fixture  auto- 

matically.    Rich   ^492 
— Two    drill     jigs     for    motor-truck    work. 

Rich           ^513 
— Unusual   connecting-rod  fixturee.     Rich..* 239 
Job,     Adopting    a    machine    to    a    special. 

Ferber      'gSS 
Job,  Foreman  and  his      102 

Job.  Is  this  a  punch  press?    Hudson   •1267 
Job    on     the     lathe     faceplate.     Locating    a 

Remacle      •267 
Job.  Oxy-acetylene  welding.    Morton   '791 Johansson.     C.     E..     gage     blocks,     fixture, 

caliper  and  micrometer  ^   {'llOa 
Johnson  duplex  miiversal  gear  chuck. 

{•475. {•538c 
Johnson  plans  to  store  labor.    Godfrey ....    742 

Joint.  Fox  universal  shp   {•322e 
Joint,   Ream  universal   {'SIS.  {^4840 
Jointer.  Wallace  bench   {•1116.   {•1278c 
Junipr  drilling  machine.  Minster   {•1266 

Kaukamia — Mayer  power  hammers. 
{•159, {•376e 

"Kavle"  correct   involute  contour  indicator. {•698.  {'SeSc 

Kearney-Fixture    for    milling    clutch    rings. 
Schmitt      -254 

Keeping  mosquitos  out   of   the  shop.     Hud- 
son   •mo 

Keller  master  sure-lox  chipping  hammer  {•164c 
KcHer  master  valveless  air  drill   {•Siea 
Keller  shapins:  machine  for  propellers.  .  .{•376a 
Kelly  30-in.  .rank  shapers   {•1316.  {•1334c 
Keojpsmith    Nn.    4    vertical    maximiller.  .  {•582 
Kent  carburizing-compound  m^ixer. 

{•1215.  {•1334c 

Kent  semi-autnmalic  pointing  machine.  {. 'ISIS 

^     ̂   {'ISIS 
Keybo ard    of    a    eomposin g   mach ine.    Some 

tools  used  in  making  the.    Hand   •481 
Keyed  bushing.   Broaches  for  a.      Stanley.  .  •150 
Keyscating     machine.      Bucher-Smith     port- 

^able      {•110a Keyseatmg    and    mortising   machine.    Smith 
&    Coventry   {•164a 

Keyseats   in   separator  crankshafts.   Milling. 
Vincent   •1346 

Keyway  cutters.  La  Pointe  Veico  push. 
{•216a.  261 

Keyways.  Fhishpin  limit  gage  for.  Henry.  •1044 
Keyway s.      -Wearever"    chucks    and    cutters 

for     Woodrufl   {•433.  {•538a 
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K.-G.  model  W.  welding  and  cutting  torches. 

Keeping  our  foreign  markets      158 
Kinp  lace  masks   t*164e 
Kink,   Criticism   ol   section  lining.    Chllds.  .    304 
Kink  lor  draltsman.    Nelson   '1297 
Kink  in   iaidexing.    Durant      176 
Kink.  More  about  that  section  lining.    Bow- 
man    .•699 

Kink.   Shaper.    Polsom  Jr   •1360 Kinks      for     the     machine     shop,      Dozen. 
Durant         244 

Kinks.  Selective  hardening.    Addis   •768 
Kink.s.       Some    drafting    room.      Moore.  .. 'lOOS 
Kling   bending  roll   t*478.  t'648c 
"Klingtite"    lock    washer   t*530,  t«648c 
Knaucl  toolmaker's  parallel  clamps. 

t«915,  {•1022c 
Knief  slide  rule   t'164e 
Knife  switch    bases.    Gang-slitting    operation 

for.     Vincent   '941 
Knight    duplex    milling    machine   t*110e 
Knives,  Some  operations  on  caramel.   Hamp- 

80n      ^601 
Knowing   your   insurance   policy.     Sherlock. 

I  963,  II  1035,  III  1084.  IV  1244 
Knurling  tool.    "New   Britain"   t 'egg.  t '8886 
KnurliTig  tool   t*868 
Kreisel  multi-purpose  machine   t*2166 
Kremer-Cummins  mechanical  shifter. 

fl61,  t^430a 
L 

Labor  and  Industry.    Barr   •1212,  1266 
Labor  in  Germany,  Coat  ol   1197 
Labor.  Johnson  plans  to  store.    Godfrey.  .  .    742 
Labor  problem.    The   Tipper      549 
Labor.  Small  shop's  experience  with  cheap. Leach         627 
Ladles.  "Hauck"  drier  lor  bull.  .  .t'212,  t*430c 
Ladles,  "Hauck"  No.  3  F.  heater  for  drying 

small   t*315,   t'484a 
Lafayette    portable    universal    grinding   ma- 

chine      );'26Sc 
Lagging   to    a    radius   lor    a    pulley    repair, 

Planing  wood.     Dills   "SSO 
Lakewood  tier-lilt  truck   t^52.  t^376c 
Lamps,       Manufacture       of       incandescent. 

Starker      U    •15 
Langelier  drilling  machines   t*56a 
Langelier  hot  swaging  machine.    Dunn. 

•790.  t*974c 
Lapointe  No.  3  Duplex  broaching  machine. 

t'746.  t«926a 
Lapointe,   "Velco"  push,  Keyway  cutters. 

t*316a.  erratum  261 
Lapping    and    measuring    small    cylindrical 

plugs.     Pusep   ^787 
Laps  for  internal  lapping.  Lead.    Sawtelle.    244 
Laps.  Internal  lapping  and.    Rfemacle   "600 
Large  holes.  Precaution  in  boring.  Remade  *508 
Large   work    at    the    Poole    Engineering   and 

Machine   Co.'s   shop,     Suverkrop   "143 
Large    work,     Homemade    boring    mill    for. 

A.    Ream       ^578 
Latest  advices  from  our  Washington  corre- 

spondent        853 
Latest  report  from  Washington      473 
LATHE 

— Turret    lathe.      See    also    "Screw — Screw 
machine." — Adams  short  cut  lathe   t*747.   l«926a 

— Advance  lathe   steadyrest      t430a 
— Betts  Bridgeford  9-speed  geared  head.  .  .  . 

t«745,   ̂ •868e 
— Betts-Bridgelord  26-in.  geared  head  lathe 

tl363 — Betts-Bridgeford  60   and  72  in.  lathe. 
t«1116.  {•1278c 

— Canadian   substitute   for  a  lathe  chuck..    126 
— Champion    lathe    dog — Western   t*268e 
— Cincinnati    geared    head    lathe   {•SSI 
— Dalton  "six"  type  B8  bench  lathe.  ...  {•164e 
— -Fixtures     for     holding     work     in     lathe. 

Parker        •1353 
— Gordon    camshaft    lathe   t*376c 
— Grcmlee     double-end     center-drive     lathe. 

Hunter      '815,   {•1022a 
— Harvey  movable-bed  large  engine  lathe.  {•164a 
— Heavy  cut  in  a  small  lathe.  Colvin.  .  .  .  •936 
— Herbert  combination  turret  lathe. 

{•1016,  {•1132a 
— Herbert  universal  turret  lathe, 

{•1015,  {•1132a 
— Homemade  lathe.      Hampson   •190 
— "Ideal"  geared-head  engine  lathe. 

{•421,    {•SSSa 
— LeBlond  crossfeed  stops  lor  lathe   {•316e 
— Lindouist  combined  drill  and  countersink 

holder      {•376c 
— Locating    a    job    on    the   lathe   faceplate. 

Rf made      •357 
— Logan    air    chucks    for   J.    &   L.    double- 

spindle    turret    lathes   {•807,    {^9740 
— Morris  2S-in.  engine  lathe, ..  .{•478,  {•648e 
— Ohio   Tool    and   Mach,   Co.   Urban   bench 

lathe      {•llOc 
— Putting  the  back  gears  in  front.  Whyte.  .  213 
— Quick  way  to  make  a  thin  disk.  Remade.  •94 
— Reed-Prentice    14-inch    geared-head    lathe. 

{•315,   478,    {•484a 
— "Red    E"    high-speed    lathe   centers. 

{•422.  {•ij38a 
— Robinson  adjustable  point  lathe  center. {•31fic 
— Rockford  lathe    (ciuiik-change  engine)  .  {•Ifitc 
— Scnn   improved   center   {•433,    (•B38a 
— Speed      attachment      for     engine     lathe. 

Parker       •1009 
— Stamets   gim-boring   lathe      {•37(ia 
— Stamping    the    size    on    mandrels      514 
— Standard   geared-hen'I   engine   lathe. 

{•476     {•SSSo 
— Star  t'ap  lathes   {•360,  {•430e 
— Warn-r  &  Swasev  No.  6  turret  lathe.  .  .  {'3320 
— Wii-ks  crankshaft  lathes   ^57,    {•37(!e 
— Worcester  lathe  with  Quick  change  feed, 

{•431,  {•484e 
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Lathe  chuck  as  work  holder  on  drilling  ma- 
chine.    Parker     •898 

Lathe    chuck    on    angle    plate.    Adapter    to 
hold.     Parker     'IIOS 

Lathe   faceplate.    Adjustable   studs   lor  the. 
Parker     •1253 

Lathe  fixture  lor  holding  irregular  castings. 
Vincent       •1003 

Lathe,  Herbert  hexagon  turret, 
{•969,  {•1072a 

Lathe   locomotive   crank    axle   {•1278a 
Lathe.  Sebastian  cone-head.  ...  {•lOes.  {•1172a 
Lathe,  P.  M.  C.  precision  bench. 

{•1115,    {•1278a 
Lathe,  "Springfield"  boring   {'477,  {'6480 
Lathes,    Ryerson-Conradson    selective-head. 

{•861.  {•1022a 
Lathe.    Surlace-gage   adapter   lor   tool   slide 

ol.      Parker      •115* 
Launching  an  invention.  On,     Lane      404 
Law.  Compulsory  Metric.     Viall   849.  1104 
Law.    Why    one    city    lailed    to    pass    a    lo- 

calized  daylight-saving.      Williams      921 
Laws.    Inter-racial   council   favors   modifica- 

tion ol  immigration         850 
Laying  out  work  in  two  planes.   Gage  lor. 

Hoffman         '38 
Layout  lor  a  yard  crane    Good.     aeiger..'lZ05 
Layouts,  Use  of  photostats  in  plant.  West- 

phal      'SOS 
Lea-Courtney     gas-    or     electric-driven     fire 

pumps       {•368e 
Lead,  Cutting  screws  ol  quick.     Dixie   •883 
Lead  laps   for  internal  lapping.     Sawtelle. .    244 
Lead   or   follow,    Shall   we.      Viall     SS9 
Lead  pipe.   Extrusion  of.     Sheldon   n   '69 
Lead    plates.    Gang   punch    lor.      Stanley...  •256 
Leads     for     the     compass,     Saving     short. 

Morse      •414 
Le  Blond  crossfeed  stops  for  lathe   {•316e 
Le    Blond — Hospital    work   in    a   large   ma- 

chine tool-plant.     De  Hart   •658 
Lecture.   Franklin  institute         B32 
Legislation,     Railroads    oppose    compulsory 

metric         911 
Length  of  a  common  tangent.  Finding  the. 

Bowman      •1288 
Les.s    scrap    and   more   production.      Godfrey 

157.  Wharton  478 
Letter   on    spoiled  work         688 
Letter  to   the  World  Trade  Club.   Open ....    631 
Lettering  and  lines.  Standard  title.  Childs. .  .•356 
Letters.     Extracts    Irom    Chordals   •OS.    221 
Levels,     Evolution     ol     wage     and     price. 

Manchester        ^1123 
Levels,    Rieker  predsion   {•968,    {•10738 
Leveling  machine,    Yoder   gang-slitting   and. 

{•1163,    {^13348 
"Liberty"    bottom    riveting   rig...  {•423,    {•SSSa 
Liberty     crankcase.     Machining    the.       Car- 

hart      I    •1247,    U    ̂ 1361 
Liberty    motor    connecting    rods.       Carhart. •457,    ̂ 1148 

Liberty  motor.   Connecting  rod-lorgings  lor 
the.      Carhart          ^89 

Liberty    portable    drilling    and    countersink- 
ing   press       { •56c 

Lile,  Metric  chaos  in  daily     917 
Lile  of  an  airplane         879 
Lifter   lor   planing   tools,      Dixie   ^739 
Lilter    Iriction       {•868c 
Lighting    unit,    Machining    the    gas    engine 

lor  a.     Hunter      I   •785.   n   ̂ 995 
Limit  gage  lor  keyways,  Flushpin.  Henry.  ̂ 1044 
Limit   gage.   Rogers  adjustable          {'1335 
Limit  screw-pitch  gage.   G.  T.  C. 

{•1065.  {^11738 
Lindquist  ten-thousandth  micrometer ....{ •376a 
Lines.  Standard  title  lettering  and.  Childs.,  •SSe 
Link-type  flexible  shalt,  "Strand." {•212.    {^4300 
Lining  Kink.  More  about  the  section.     Bow- 
man  ^699 

List    ol    boring    mills    lor    Societe    le   Con- 
struction Metallique,  Corrected      104 

Little  question   of   trigonometry.      Reed.  .  .  .    '72 
Load    characteristics    ol    radio-thrust    bear- 

ings.    Goldsmith      ^1190 
Lock    washer,    "Klinglite"   {•SSO,    {'6480 Local   case  hardening.  Preparing  parts  lor. 

Harris      ••   ■  ■      37 
Localized  dayUght-saving  law.  Why  one  dty 

failed    to    pass    a.      Williams      921 
Locating   a   general   machine   shop.      Alwyn- 

Schmidt     46o 
Locating    a    job    on    the    lathe    faceplate. 

Remade      ;  - ; .  •ZS? Locating     equidistant     points    on.   a    circle, 
Chart    lor.      Eastwood    *464 

Locating      plugs.      Reaming     fixture      with. 
Pay    •355 

Location    ol    flaws    in    rifle-barrel    steel    by 
magnetic  analysis.     Sanlord  and  Kouwen- hoven      ■      "92 

Locomotive.      See  also   "Railroads.  ».„„„  ' 
Locomotive,    Burton    industrial   .....{•333c 
Locomotive  quadrants.   Notchmg.     Martm.^348 
Locomotive  shop.  Producing  core-hole  P^^H^ 

in  a      Ruark      •1313 
Longer  working  hours..  .Beau  586.  Parker  1039 
Looking  Backward.     Stillman    ..........  .1337 
Loose     pulley.     An     oil     reservoir     in     a. 

Shand       ^414 
Lovejoy  special  toolholder    . .... (•322e 
Lubricant.     Cutting.       See    also     'Coolant, "Oil."  etc.  .„    ̂ ^  m^on 

Lubrication  ol  ball  bearings.     Trotter   .'TSO 
Lubrication — Germ     Process.     Theory     and 

practice  ol.     Wells  and  Southcombe.  . .  .1112 

Lvon  elevating  truck  platlorms   {•SBc 

Machine  design.     Sec   "Design.'"    "Drawing." Machine,   Acme  multiple  'P'"<"^tS|Q'j^- j.^ogSa 

Pac« 

Machine.   Accurate  squaring  device  lor  the 
planing      Dixie   •04«,   Senior      1076 

Machine  and  lU  work.  Diamond  lace-grind- 
Ing.     Dunn   'S?? Mach.    &  Tool  Dlatrib.   Service — Pneumatic 
tooV   (Titan  universal)       {•332e 

Machine  Armstroog-BIum   "marvel"  No.  22 
punch  shear  and  bending   (•862.  {•10Z3c 

Machine.  Atkins  •lotting   (•968.  (•1073a 
Machine,    Badger   doublo-splndle    disk-grind- 
ing     (•1263 

Ma<hine,  Badger  No.  8  disk  grinding   {•ize? 
Machine,    Bicknell-Thomas   tapping.. (•1218    {•1334c 
Machine,   Bleknell-Thomas   vertical   tapping. 

(•808,   (•974c 
Machine,    Bnntert    lor    high    work    on    the 

planing.      Dixie      ^795 Machine,   Cadillac  double-end   tapping. 
(•1162.    (•1334a 

Machine,    Cadillac    elngleend    drilling    and 
centering     {•1316,  (•1334e Machine    classification.    Standardization    ol 
grinding.     Henry      736 

Machine  columns.  Fixture  lor  planing  grind- 
ing.    Vincent     •1078 

Machine  Co.'s  plant,    Testing  methods  em- 
ployed at  the  Becker  Milling.     Dunn  ....  •SSS 

Machine.  Collets  lor  the  milling.     Hudson. '1230 
Machine.    Coulter    automatic    multiple-spin- 

dle profiling   (•1322 
Machine,  Cutting  cams  on  a  boring.     Hud- 
son     '1202 

Machine    Dauber-Krats(;h    "Wisconsin"    gang 
drilHng   (•806.  {^9748 Machine,   Fairbanks  special  pulverizing, 

(•862.    (•1022e 
Machine.    Fixture  for  use  on   the   shaping, 

Vincent        •843 Machine   lor  molding  a  special   gear.     Van 
Sickle      '867 

Machine.    Fox    multiple-spindle    drilling.  ('IS?? Machine  Irame  to  hold  tools.  Pins  set  into. 
O'Shea       ^737 

M,achine.    Gabrielson    milling.  ..,  (•806,    {^9740 Machine.  Gardner  crankpin  turning. 
(•969.    {•1072a 

Machine.    Generating   a   cam    on    a   milling. 
De  Angelis      <   •1047 

Machine.    Grand    Rapids    tap-grinding. 
{•751.    (•974a 

Machine.    Gray  piston  blasting   {•1263 
Machine,  Harris  automatic  hob-grinding,  .{•1263 
Machine.    Hercules    8-in.    gear-hobbing. 

{•751,  (^9748 
Machine.  Higley  cold  sawing.  ...  {•748,  (•936a 
M.achine,  Holt  20-in.  vertical  drilling..  .  (•1334 
Machine.  Hoosier  16-in.  vertical  drilling.,  (•  1325 
Machine.  Home-made  l>ending.  Ventner.  .  •lllO 
Machine.  Horizontal  spacing  and  boring.  {•868e 
M.ichine.  Ideal  Brinell  testing.  ..  {•969.  (•1072a Machine    Increasing  the  range  ol  a  milling. 

Kuhlman       ^1040 Machine.     Inexpensive    clamp     lor    drilling. 
Willey   'loss 

Machine.  Kent  semi-automatic  pointing.  .  {•1218 
Machine,  Langelier  hot  swaging.  Dunn.  .  .  .^790 
Machine.  Lathe  chuck   as   work   holder   on 

drilling.     Parker   •898 Machine   men   are  thinking  about.   What.  .    908 
Machine.   Muir   slotthig   (•lOie,    (•1122a 
Machine,  Minster  junior  drilling   1*1266 
Machine,  No.  4  Badger  grinding.  .  {•748,  {•926a Machine.    No.    1    Grand    Rapids    tap    grind- 
ing    (•lOl?,   (•H72a 

Machine  parts  through  the  lactory.  Routing 

gears  and.     Urquhart   .  .  . ;   ^1231 
Machine.    Precision    truing   ('ISSl Machine.     Rotatable    table    for    the    radial 

drilling.     Lichenberg        908 
Machine,     Ryerson-Conradson     plain     radial 

drilling   {•740.  {^9748 
Machine,  S,anlord  centerless  grinding.  ...  {•1322 Machine    shop.    Automobile   work    and    the. 
.     Hampson       1001,    1059 
Machine  shop  ethics.  Question  of.  Raugbt.  840 
Machine.    Small    boring    tool    for    milling. 

Gore       •848 
Machine.   Snyder  24-ln.  drilling      (•ISe? 
Machine,  Steadying  and  drilling.  Rich... '1138 
Machine,  Superior  No.  1  hand-milling. (•1115,  (•1378b 
Machine    to    a    power   h.acksaw.    Converting 

a    power.      Raught    559.    Hicks   'SSS 
Machine  to   a  special  job.   Adapting.     Fer- 

ber      ^955 
Machine.  Tori  bar  lor  the  shaping.  Burke..  *899 
Machine   tpol   builders'   convention   1158 Machine    tools,    at    Soho    Birmingham.    Old 

English.     Chubb      ^443 Machine  tools  lor  the  Belgian  Commission.  688 
Machine-tool     plan.     Hospital     work     in     a 

Large.     De  Hart      '668 Machine-tool  nomenclature.     Entropy      353 
Machine  tools.  Rejuvenating  obsolete.  Dixie.^355 
Machine-tool   salcty   standards   lor  Pennsyl- 

v.ania      1114 
Machine  tools  wanted  by  the  French  Com- mission       588 
Machine    tool?    What    is    a.      Deacon    S48, 

Thwing   lOin,   Raught      1188 
Machine.   Victor  No.   0   nut-lacing   {'IZIS 
Machine   vise.    Quick-acting.      Belmont ....  •1109 
Machine    vises.    Hoosier    drilling    and    mill- 
ing     (•1210 

Machine.   Wallace  bar-twisting.  {•lOie.   (•1123a 
Ma<'hinp.     What     Is     a     high-gradei       En- tropy      ii!252 

Machine.  Whitney  straightening   (•1300 
Machine.    Yoder    gang-slitting    and    leveling. 

{•1163,   {•1834a 
Machines.  Foote-Bnrt  "way"  tapping.     Hun- 

ter     •975.   {"llSCa.  {•1172a.  {•1378a 
Machines.  Hoosier  30-in.  vertical  drilling.  {•1366 
Machines.       Ingersoll       reciprocating       type 

milling     CISIT,  fl334c 
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Machines.     Ing'ersoU     eemi-autuaiatic     mill- 
ing     t»1204 

Machines  of  improved  design.   Gray   thread- 
mUUnff.     Dunn   'QoO    t«1023c 

Machines.     Sibley    26-     and    28-in.     sliding- 
head  driUing   t*1017.   fll32a 

Machines,   Suggestion  to  makers  of  milling. 
Chiarello       •1010 

Machines,    Toledo    vertical    milling. 
t*807,    t*974c 

Machinery   trade.      See    "Trade." Machinery  in  fhe  future.  Special.    Entropy..    121 
Machinery    Dealers    and    Manufaelurers    ai 

Atlantic   City.   Combined  meetintf  of   1150 
Machinery  for  export.  Packing.  Caldwell. •1147 
Machining  aluminum  pistons.  Lennon .  .  .  .  •1175 
Machining  and  testing  a   large  transmission 

case.     Colvin      •«37 
Machining     automobile     engine     connecting 

rods.  Comparative  methods  of.     Colvin.  .  •10^3 
Machining  Chandler  pistons   'SSO 
Machining  cylinder  for. the  Fordson  tractor. 

Colvin   •26li 
Machining   molds   and   cores   for  auto   ̂ i^^^-      „ 

Francis   'lOBS 
Machining     monel     metal     carburetor     float 

points.      Dodd         89^- 
Machining    of    bearings.    Common    errors    m 

the   designing    and.      Bierbaum      oi^ 
Machining  operation  on  die  stocks.  Hunter. •231 
Machining     operation     on     Reed     pipe    dies. 

Vincent        "9 Machining    over    200    cylinder    blocks    per 
hour.      Colvin      •o63 

Machining   problems   solved   in    gun-makmg. 
Hunter   11  •39.  Ill  •133.  IV  -filS.  V  •733 

Machining  rudders  for  troopships.    Fischer..  •610 
Machining    special    aluminum    piston   ♦930 
Machining    the    gas    engine    for    a    lighting 

unit.      Hunter      I  •765.  II  •995 
Machining   the   hberly   crankcase.      Carhart. 

Machinist,    Pipe    dreams    of    a    tramp.      Qu- 
harity      'ISl.    517.    •775,    *948 

Magazine     and     Safety     First,     Employees'. Bartlett       13»8 
Magazine.   Basic  policies  of  the  employees'. Bartlett      1091 
Magnetic  analysis.  Location  of  flaws  in  rille- 

barrel    steel    by.      Sanford    and    Kowven- 
hoven      ■  ■  ,■  *892 Magnetic  Chuck.  Holding  a  piece  on  parallela 
on  the.     Fisher  •14H.  Hunt      336 

Magnetic    Chuck,    Holdijig    irregular    pieces 
on   the      '356 

Magneto  Aielhods.  British  Thomson-Houston. 
Chubb   'ejO Mail  service.  Continue  the   air         41.1 

Maintenance    of    rawhide    gearing.    Applica- 
tion   and.      Stone         950 

Makers  of  milling  machines.   Suggestion  to. 

Chiarello      *l?i2 
Making   and   using   drifts.      Zimmer   ^193 
Making  a  pair  of  offset  centers  for  a  crank- 

shaft. Cost  of.     Forbes        76 
Making  a  pattern.   Novel  way  of.      Brxechle 

and   Schuppe      *1109 
Making  charts.   Use  of  cross-section  paper. 

Barr      1337 
Making  employees  interested  in  their  work. 

Kitson      ■  -   •983 
Making  difficult  duplicate  gages.     Moses.  .  .    '93 
Making  or  manufacturing?      Dixie   ♦399 
Making  piston  rings.      Sheldon   ^^oo 
Making  pistons.  White  method  of   *y6Z 
Making    special    snap    gages.      Tecker      •83 
Making  21.000  pistons  a  day.     Colvin    .  .  .  .♦819 
Malleable  iron.   Welding.     Corey   •1182 
Man.   How  do  you  meet  the  new      200 
Man     in     the     machine     shop     a     necessary 

nuisance,    Clerical.      Fenn      641 

MANAGEMENT 

— Automobile  work  and  the  machine  shop. 
Hampson       1001 

— Bonus   plan   that   works.      Colvin   •1137 
— Contracts  and  contractural  relation.  Sher- 

lock     1  151.  II  191,  241.  in  349 
— Day-work  versus  piece-work.  Forbes.  .  .  612 
— Educating  an  entire  personnel.   Reasoner.^439 
— Efficient  pattern  storage.     Dixie   •ISe 
— Empiovees'     Magazine    and    Safety    First Bartlett       1358 
— Employees'    want    ads    add   to    interest   in 

the  plant  paper.     Williams   •1143 
— Factory  town.     Osborne   ^625 
— Foundations.      Osborne          ^85 
— Foundry  that  perseverance  built.  Colvin. ^999 
— Greenfield  Tap   and  Die  corporation   plan 

of    industrial    representation.      Colvin.  .•447 
— Handling    material    at    the    plant    of    the 

Greenfield    Tap    and    Die    Corporation . 
OShea       •880 

— How    do    you    regulate    materials.       Far- 
Quher      •1338 — How    to    keep    employees    on    the    job    in 
summer  lime.     F.  H.  Willia.ms   1365 

— Human    touch    method    of    management. 
Bradley.   Jr   •935 

— Incrca^^ing    production    without    A    bonus. 
Colvin   I  •869.  H  ̂ 1041 

— Interesting  Mrs.  Machinist.     Childs      200 
— Instructions    to    toolmakers    on    diemak- 

ing.      Zimmer         277 
— Labor  problem.     Tipper         649 
— Less   scrap   and   more   production.      God- 

frey 157.  Wharton         478 
— Letter  on  spoiled   work         688 
— Locating  a  general  machine  shop.  Alwyn- 

Schmidt          465 
— Making     employees     interested     in     their 

work.     Kitson      •ms 
— Making   or   manufacturing?     Dixie   •399 
— Modem   production   methods.      Basset. 

I  •761,  II   ♦873.  Ill  •lOOS,  TV   •1087 
V    •1177 
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MANAGEMENT — Continued 
— Notices    and    claims    under    compensation 

acts — I.      Sherlock   515.   II   560 
— Organization,    system    and    routine    in    a 

phonograph-motor    shop.      Thompson..  ^127 
— Paitern   shop  at   Balboa.     Gateurr   ♦723 
— Patent     interferences    and    how    to    meet 

lliem.      Michaelis         180 
— Payroll  control.     Walsh      ^273 
— Practical  methods  of  appraisal.  Thwing..l355 
— Real  school  shop  for  boys.     Colvin   •133i> 
— Restriction     of     trade     in     patent     agree- 

ments.      Michaelis            53 
— Routing  gears  and  machine  parts  through 

the    factory.      Urquhart      •1231 
— Safe  storage  of  patterns.      Hunter   ^901 
— Saving  in  direct  routing  of  work.  Edge.  .  *410 
— Second-hand   supplies   that  cost   the  lore- 

man   nothing.      O'Shea        94 
— Shop  i)ap[;r  as  a  means  toward  co-opera- 

lion.      O'Shea    .  •lig 
— Small      shop's      experience      with      cheap labor.      Leach         627 
— Sweeping  back  the  tide.    Entropy   •llSb 
— Technical       service      to       the      customer. 

OShea            31 
— Unusual  method   of  securing  extreme  ac- 

curacy     I  ♦595.  II   *937.  m  ̂ 1049 
— Wage    payment.      De    Leeuw   ^331 
— What    the    worker    really    wants      642 
— Wheelbarrow  standards   •114i> 
— Workman's    compensation    digest.      Sher- 

lock     'TT 
Mandrel.      See    also    "Arbor." 
Mandrel,    Efficiency  self-gripping      J*316e 
Mandrel,  Simple  expanding.     Kurzweil.  .  .  .  •ISe? 
Mandrels.   Stamping  the  size  on.      Grill.  .  .  .    514 
Manhattan    lour    post-screw    press   $•1265 
Manifold,  Oxy-acetylene  welding  fixtures  for 

making.       Phelps       •663 
Man's    pay    should    equal    the    value    of    hla 

production.  Watts  43.  Clark  388,  Shaw  130',5 Manufacture     of     artillery     range     finders. 
Thomas   II   •249.   Ill   ♦SOI,   IV   •403 

Manufacture  of  household  appliances.  Hun- 
ter     I   ̂ 1173.  II   -ISOO.  Ill   ̂ 1349 Manufacture,   Foundation   of   economical.  .  .    744 

Manufacture  of  incandescent  lamps.  Starker. 
n  •IS 

Manufacture  of  single -cylinder  gasoline  en- 
gines.    Hunter   I  •1079,  U  'IZST 

Manufacture,  Some  details  of  airplane.  Col- 
vin     'goi Manufacturers    at    Atlantic    City,    Combined 

meeting  of  Machinery  Dealers  and   115G 
Manufacturers  Consulting  Engineers — 

"Kavle"  correct  involute  contour  indica- 
tor      t*698.     t^SOBc 

Manufacturers'  Convention,  National  Asso- ciation of   1159 
Manufacturing  a  farm  pump  engine.  Hun- 
ter     •943 

Manufacturing?   Making   or.      Dixie   •399 
Manufacturing  tools  in  the  shop      744 
March  meeting  ol  the  American  Steel  Treal- 

ers'    Society         699 
Marine.  Congress  and  the  merchant      689 

Markets.      See   also    "Trade." Markets.   Keeping  our  foreign         158 
Marsehke  "economy"  motor-driven  grind- 

ing machine      f860,   ̂ •1022a 
Martin  Co. — Triple-purpose  rack.     Rich.  .  .  .  •146 
Martin  toalholder   t*645.   t*888a 
Marvel  No.  23  punching  and  bending  ma- 

chine.   Armstrong-Blum   ^•915,    t*1022c 
Masks.   Face    (King  Optical  Co.)   ^•164e 
Master   blocks.    Wilton    round.  ..  ̂ •316a    J •484c 
Massachusetts.     Step    toward    accident    pre- vention   in         919 
Match  plate  lor  small  pulleys.     Leach   .  .  .  .♦406 Match  plate  without  new  patterns.  Making. 

Johnson       •764 
Material  at  the  plant  of  the  Greenfield  Tap 

and  Die  Corporation,  Handling.  O'Shea.  .•880 Material  of  construction.  Air  as  a.  Carey.  .  853 
Material.  Pattern  made  from.  Dixie.  .  .  .  •1348 Material.  Stellite  a  new  gage.  Van  Keuren.1046 
Materials.  How  do  you  regulate.     Farquhar. I   •1338 
Mathematician.    Shop         481 
Mayer   power   hammers — Kaukauna. 

$•159.  t*376e 
Maximiller,  The  Kempsmith  No.  4  vertical. 

t^582,  t^704c 
Maxims  ol  the  National  Safety  Council ....  1086 
M.  E.  C.  air-operated  arbor  press   J  •216c 
M,  E.  C.  air-operated  machine  vise   t*210a 
Mt^asures.  Pan  Americanism  in  weights  and. 

Halsey         784 
Measuring  angles.   Tool   for.     Mathisen....    "50 
Measuring  device.  An  accurate  angle.  Dixie..  •SSS 
Measuring  devices.     See  "Gage," Measuring   small   cylindrical   plugs.   Lapping 

and.      Pusep       •787 
Mechanical    engineers.       See    "Engineers." Mechanical    shifter,    Kremer-Cummins. 

^•161.  t*430a 
Mechanic's  hand  tools.  Forging.  Hunter..  •557 Mechanics     of     the     future.       Taudvin     70. 

McCabe  438,  Lowrey      448 
Meeting,    A.   S.   M.   E.      Spring      •1327 
Meeting  ol  the  American  Steel  Treaters'  So- ciety.   March         699 
Meeting.     Society    ol    automotive    engineers 

annual          207 
Meeting    ol    Machinery    Dealers    and    Manu- 

facturers at  Atlantic  City.  Combined.  ...  1156 
Meeting    of    the    Indianapolis    Metal    Trades 

Association.    Annual         843 
Meeting,    Taylor    society       1165 
Melter,    G.    E.   25-pound   bench-type   electric 

metal      t*371.    ̂ •484e 
Men  are  thinking  about    What  machine.  .  .  .    908 
Men  can  do.  What  business      647 
Men  who  served.  To   the         722 
Mephisto  bits:  how  they  are  made.     Hand.  .    'll 
Merchant    marine.    Congress    and    the      689 

Page 

Mereti  process  lor  repairing  metals   t*216e 
Metal  disk  identifies  the  producer.     O'Shea.  •254 Metai  trades  activities  in  Cleveland      868 
Metal    Trades    Association.    Annual    meeting 

of  the  Indianapolis         843 
Metals.  Effect  of  great  pressure  on  the  elec- 

tric properties  ol      504 
Melallique,    Corrected    list    ol    boring    mills 

for  Societe   le  Construction         104 
Metallurgy     at     the    Michigan     Agricultural 

College,    Shop    courses   in.      Derks   •961 
Me  Lai  wood      tappet      guide-hole      broaching 

press       •851.     t^lOgZa 
Method     of     hardening     long     soiall     wire» 

Stalz        'ISBT 
Method  ol   making  pistons.    White   •932 
Method  of  management.   The  human  touch. 

Bradley,   Jr   •935 
Method  of  mounting  a  worm.  Dexter.  ...  •956 
Method  of   working  out  indicator  diagrams. 

An  old.      Watts      •1281 
Methods    employed    at    the    Becker    Milling 

Machine  to.'s  plant.   Testing.     Dunn....  •833 Methods.    Modern    production.      Basseti. 
I    •761.    II    ♦873.    Ill    •1003.    IV    •1087. 
V    •I 177.    VI  •1285 

Methods     of     appraisal.     Practical.       L.     L. 
Thwing   1356 

Methods  of  holding  short  studs.  Ventner.  ^1253 
Methods    of    machining    automobile    engine 

connecting  rods.  Comparative.     Colvin.  .  •1023 
Methods   of   making   the   dies.    Swaging^  ma- 

chine and  toolroom.     Thompson   •276 
Methods  of  making  the  Winton  pistons.  Col- 
vin      •927 

Methods  of  securing  extreme  accuracy — ^I 
Unusual.      De   Leeuw.. I    •595.    U    •937, 

in   ̂ 1049.  IV   •1095 
Metric  chaos  in  daily  life      017 
Metric  compulsion.  Clinical  angle  on.  Lit- 
tle        768 

Metric    law.    Compulsory ..  691     Viall    849,    llOd 
Metric  Law.  Others  who  are  against  a  Com- 

pulsory     524.  632 
Metric  legislation,  Bailroads  oppose  com- 

pulsory          911 
Metric   nightmare.      Fletcher   •985 
Metric    statements.    Veracity    of      472 
Metric   system         863 
Metric  system  and  you.  Compulsory,  Viall.  208 
Metric  system.   Designer's  slant  on,     Cate.  .    660 
Metric   system.    Experience    with   the   •loes 
Metric  system.  Experiences  with  the.  MnCabe  818 
Metric   system     National    automobile   Cham- 

ber of   Commerce   against   compulsory.  .  .    907 
Metric    System — Open    letter    to    the    World 

Trade  Club      03i 
Metric  system — Pittsburgh  Chamber  ol 
Commerce  unanimously  approves  direc- 

tors' report.      Viall         471 
Metric   system    propaganda.    Beware   ol   the.  766 
Metric    System,     Some    effects    ol    Compul- 

sory use  of  the.     Stutz   •693 
Metric    system.    Some    experience    with    the. 

Pope       •1298 
Metric  vs.  English  decimal  system.    Belding.  645 
Metric  System.   What  leaders  in  the  electri- 

cal     field      think      ol      the      Compulsory. 
Viall           623 

Metric  System.  What  real  he  men  think  ol 
the  Compulsory   308,   360.   362    415 

Metric — What's    all    the    luss    about?      647 
Michigan        Agricultural        College,        Shop 

courses  in  oielalhirgy  at  the.     Dirks   •961 
Michigan     cylinder    boring    and    burnishing 

tool       t^llOe 
Micro-automatic        taper        turning        tool 

"Cruban" — Fairbanks  Co   t»159.    {•430a Micrometer  attachment  lor  calipers.  Ren- 
wick      •898 

Micrometer.  Brinell  indentation.  .{•969    {•  1072a 
Micrometer  height  g-age.     Tuttle.  Jr   •1226 
Micrometer.  Johanuson  registering,  and  com- 

bination caliiK'r   t*110a 
Micrometer,  LindiiUist  ten-thousandth..  .!  {•376a 
Micrometer,    The    Davenport-Slocomb    direct 

reading   $•528,  je48e 
Micrometers.  Ball  anvil  for.  Mawhinney .  .  •452 
■Milwaukee"    horizontal    drilling    machine*^. 

{•318.    {•484c 
Mills.    Arbor   for   threaded  end.      Older.  ...  ̂ 847 
Mills.    Cincinnati    boring      t*682 
Mill  City  Co. — Kreisel  multi-purpose  ma- 

chine      {•216e 
Mill,    Standard  rolUng-   {"SeO.    {^4846 
Miller     radius     and     angle     grinding     wheel 

.,.'?,«'ss^i-      {•104.    {•376e Millnolland     power    cutoff     lor    screw    ma- 

„.cj"nf;3   -   t •316.  t •484c Millnolland  number  two  Iriction-head  screw 
machine   •310.  {•484a MILLING 

See   also   "Jigs  and  Fixtures." — Alma  universal  milling  oiachine   {•268a 
— Arbor  for  threaded  end  mills.  Older.  .  .  •847 
— "Automatic"  thread  milling  machine.  .  {•632 
— Boring  and  milling  transmission  housings. 

Colvin   'SIS 
— Brown   &   Sharpe  No.  21   automatic  mill- 

ing- maehine.     Dunn   ♦649.   {•814c 
— Cincinnati  Milling  Mach.  Co.  milling  ma- 

chines     { •SQa 
— Cincinnati    milling    machines   {^1648 
— Circular  milling  on  a  straight  table  .  .  .  '62 
— Collets  for  the  milling  machine.  Hudson. •1230 
— Fixture  for  milling  clutch  rings.  Schmitt.^254 
— Gabricison  milling  machine.  .  {•806,  {•974c — Garvin   cam  milling  machine. 

{•317.    {•484c 
— Generating  a  cam  on   a  milling  machine. 

De  Angelia   •1047 
— Gray  thread-milUng  machine  ol  improved 

design.     Dunn      *959    {♦1022c 
— High  production    pneumatic    milling     fix- 

ture.    Udall      •664 
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MILLING — Continued 
— Hobbingr   wormwheels  on   a  hand  milling 

machine.     Dunton     •147 
— Hoosier      drilling      and      millintrmachine 

vissa      }»1219 
— Increasing    the    range    of    a    milling    ma- 

chine.      Kuhlman     •104 
— Ingersoll   continuous  circular  milling  ma- 

chine     t'llOa.    t^322a 
— Ingersoll      semi-automatic      milling      ma- 

chines     J •ICG  I 
— Intermeshing   milling   cutters.      Hudson..  ^0^4 
— Knight    duplex    milling   machine   t*110e 
— Mining     and     boring     Winton     cyUndera. 

Rich      •63a 
— Milling    cutter.    Goddard    &    Goddard    in- 

serted-tooth       t'BfiS,     t*1072a 
— Milling  cutters  in  place.   Grinding.      Hud- 
son     •1144 

— Milling  fi.xture  for  crank-case  gear  cover. 
Rich      •29'.; 

— Milling  keyseats  in  separator  crankshafts. 
Vincent   •1240 

— Milling   machines.    Ingersoll   reciprocating 
„.type      J^1317.    {•i334c 

— Milling  special  shapes  in  a  bar.     Hamp- 
son       •470 

— Moback  adjustable  blade  milling  cut- 
ters     ^•322e 

— Neidow  &  Payson  air-operated  milling- 
machine     vise       t^216c 

— Newton      crankshaft-cheek     milling     ma- 
„. chine      t'531,    ̂ •704a 

— Right  thmg.s  wrongly  appUed.  Fredericks. '570 
— Rockford   number  three  milling  machine. 

Hunter      •377,   t»484e 
— Byerson-Conradson  No.  3  high-power  mill- 

ing  machine      t«581     t«704c 
— Ryerson-Conradson     vertical     milling     at- 

tachment      t*585.    t<704c 
— Setting  the  milling-machine  vise  in  align- 

ment.    Grill   '3o(i.  Raught  558.  Cunau  589 
— Small    boring    tool    for    milUng    machine. 

„  Gore   .848 
— Spacers  for  step  milhng  work.  Thomas.  .•720 
— -Special  fixture  for  milling  rails  for  au- 

tomobile    frames.       Wilson      "1353 
— Spiral  milling  cutter  for  side  rods.  Stan- 

ley              •453 
— Stamets     No.    44    vertical    milling    ma- 

chine    ...           f322a 
—Suggestion  to  makers  of  milling  ma- 

chines.     Chiarello            •lOlO 
— Taylor    &    Fenn    two-spindle    spline    miil- 

ing   machine      }'210.    t'430e 
— Testing  methods  employed  at  the 

Becker  Milling  Machine  Co.'s  plant 
Dunn       •SSS 

— Thor  vise  for  pneumatic  drih's.'t*476,'  t*538c — Toledo  vertical  milling  machine 

,    .    ,  **807.    f974c — Unusual    information    concerning   mlUing. boring    and    tapping    635 
Minster  junior   drilling  machine   t*1266 
Mixer.   Kent  carburizing  compound 

»j  »,     ,        ,  ^,     ,.,  t*l'315.   t*1334c Moback  adjustable  blade  milling  cutters.  {•322e 
Modern    artillery   ammunition.      Brayton    DC    '9a 
Modern  aviation  engines.  Condit.I  •;)98    II  •Six 
Modern    Ford    engine    repairing.       Manley    .  •381 
Modern   Machinery   Exchange — Pearson   pre-     • 

cision  spacing  and  boring  machine 

„    ,  ,     ,.  ^  »"643     t»868a Modern  production   methods.     Basset 

I  'JHl.    U    '873.    Ill    '1003.    IV    •1087. 
V     •11 (  / .    VI  *1285 Modern   welding   and  cutting.      Viall 

•7h!l.     AXIV  •134.'1 Modification     of     immigration    laws      Inter- 
racial council  favors    850 

Molding.      See    also    "Foundry,"    "Fattem " etc. 
Mold,    Patching   a   die  casting.      Maker.  ...  •836 
Molds   and  cores  for  auto  tires,    Machimng Molding    a    drum    with    deep    sand    pockets! 

Dixie        •1056 
Molding  3  special  gear,  Machine  for.     Van 

Sickle       •357 
Molding   and   tube   rolling  mill.    United! 

t*315'    t^484a 
Moline  Nob.  4  and  5  horizontal  boring  ma- 

chines     {•044     J •888a Monel-metal     carbureter    float    points      Ma- 
chining.      Addis     '(KO.     Dodd  891 Moore   Co. — Bruno    slotting   attachment    for planing  and  shaping  machines. .  t '477    {•648c More  about  that  section  lining  kink.     Bow- 

man       •     ggg 

More  advice  to  inventors.  Michaelia!  !  '  '  248 More  production.   Less  scrap  and      Qodlrev 157,    Wharton  47g 
Morris  radial  drilling  machine.  ..  l^261     {•430e 
Morris  22-in.  engine  lathe   t«478'    t*648c Mortising  machine.   Smith  &  Coventry  key- 

seating   and       t  •164a 
Mosquitos  out  of  the  shop.  Keeping.     Hud- 
son      •lllO 

Motion.  Bell  cranks  for  transmission  of  liiii- 
form.     Greenleaf       77'» 

Motor.      See    'Electric,"    "Engine."'  ■"'Auto- mobile,      "Airplane."    etc. 
Motor.     Connecting-rod      forgings     for     the 

Liberty.      Carhart       #89 
Motor  connecting-rods,  Liberty.  Carh'aJ-'t '  '  •1148 Motor  Control.  Industrial.     Starker.  .1  •ISS 

II  '279.  Ill  •;t.i7.  IV  ■•4.-,3 Motor  driven  hammer.  Bradley..  {•1"83 Motor  frame  for  drilling  boiler  shells    Drill 
Hunter       'lOST 

Mmni:  £?'."■  Thor  pneumatic.  .flie3,'in334a Motor  Pistons.  Making,-  autocar    'S'!? 
Motor  together.  Putting  the.  Colvin.  .  !  '  '  '••^96 Motors.  Cutler-Hammer  self-starter  for  slin- 

ring       }*8G5     {•974a 
Motors.  Direct-current.  AUis-'ch'almers.  '.  .  {•sea Motors.   General   data   on  automobile      Col- 

"'"      •621 

Pave 

Motors,   Inclosed  faceplate  starter  for  small 
direet-eurrent    ,      {•527.    {•648o Motorizing  teRninals.     Fitch    ....  hah 

Mounting  a  worm.  Method  of.  Dexter'  ' 'Ose Mr,  Jobber's  silent  partner,     Fenn,.  1067 

»!i?A  Machinist.  Interesting.  Childs.!;;.'  200 MTQ  auto  transformers.  General  Electric  {•1378 
Muffle   furnace,    General  electric  {'475     {•n38c 
Muir  slotting  machine   {•lOie    {•ll''''a 
Multi-Angle     portable     radial     driUing '  ma- chine         { •322c 
Multi-graduated    precision    grinding  'attach- 
„  "«;"'   {^160,   fiSOa, Multi-purpose  machine,   Krelsel,  ,  ,  ,  ,  .  216e Multi-speed    planers.    Byerson-Conradson 

vt   ,.    ,  {•1214,   {^13340 Multiple   piercing  tool.      Perber    . . .  ♦577 
Multiple-spindle      dividing      head        Scull'y- Jones        {•IS?? 

Multiplc-spinille  drilling  device.' ' 'Pe'rber  •■'29 Multiple-spindle  drilling  machine.  Fox.  {•1377 MummertDixon     portable     radial     grinding machine       {•740.    {B26a Municipal  Service  in  New  York  City.  Class!- 
flcation    and   Compensation    of    Engineers 
with  respect  to       1128 

Mystic    art,    Practice    of    a — Pipe    dreams. 
Quharity        .13^ 

Nail  machine.  Ryerson-Glader  wire 

,^     ,  {^645.    {•814c Name,   What's  ui   a   Hayes  232.  Long  278 
Namco"     bar-pointing     machine— National 
Acme  Co   {•160.   {•430a 

Narrow  slots.  Tools  for  making.  Lucas..  *lo 
National   Acme  Co. — "Nameo"    bar-pointing 

machine       {^160     {•430a 
National  Association  of  Manufactlu-erB'  Con- 

vention     1159 
National  Automobile  Chamber  of  Commerce 

against  compulsory  metric  system      907 
National    destruction.    Neglect    of    airplanes 

invites       1375 
National  Foreign  Trade  Convention  Ad- 

dresses,   Extracts  from      1259 
National  Foreign  Trade  Convention.  Seventh, 1310 
National  Safety  Council,  Ma.xims  of  the...  1086 
Navy  Yard   at  Charleston.   S.  C   1291 
Navy   Yard    at    New    Orleans.      Colvin  ....•  1073 
Navy    Yard,    Uncle    Sam's    greatest.      Gate- 

wood        ^539 
Nazel.    John       •636 
Necessary    nuisance.     Clerical    man    in    the 

machine   shop   a,        Fenn      ,  ,  ,  .  ,    641 
Necessity    for    keeping    grinding    wheels    in 

p^rfect    balance.      Holllngor          ^45 
Need  of  internal  auditing.     Nelson        970 
Need  of  oil.  Industry's      1321 
Needed    improvements    in    our    patent    office 

and   systems.      Harris         798 
Neglect  of  airplanes  invites  national  des- 

truction      1375 
Neidow  air-operated  milling-machine  vise.(^216c 
New    aluminous    abrasive.       Hutchins   •lis 
New    Britain     counterboro    with  'renewable 

cutter      {^3220 
New  Britain  inserted-tooth  cutter   {^3220 
•New  Britain"  knurling  tool.  ...  {•699.  {'SaSe 
New  Britain  Tool  and  Manufacturing  Co..{^868e 
New   Britain   universal   vise   {•268c 
New    engine-testing    plant.      McBride   'lOei 
New  gage  material,  Stellite  a.     Van  Keuren,1045 
New  instructional  plan  at  the  Harvard  En- 

gineering  School      1107 
New  man.  How  do  you  meet  the      200 
New   Orleans.   Navy   Yard   at.     Colvin.  ...  ̂ 1073 
New-  patterns.   Making  a  match  plate  with- 

out.     Johnson      ^764 
NEW  PUBLICATIONS: 

— Aircraft  Year  Book,   19'20   1278e 
— American     Civil     Engineer's      Handbook. 

Meri-iman        1022b 
— American     Machinist's     Handbook.      Col- vin     1172 
— Complete     Practical    Machinist.       Ro9e..484d 
— Dyke's    Auto    and    Gas    Engine    Encyclo- pedia      1172 
— Electric  Arc  Cutting  and  Welding  ....484d 
— Electrician's  H.andy  Book.  O'Connor.  ..  974b 
— Ek-nients  of  Stcjini  and  Gas  Power  Engi- 

nct-riiifi-.        Potter        1072 
— Engineering     Machine     Tools     and     Proc- 

esses       538b 
— Foundry  cost  accounting.    Bett   370d 
— Gasoline   automobile.     Hobbs   &  Elliott.  .  376d 
— Hendricli's  Commercial   Register   704b 
— ^Little  known  facts  about  grinding   760a 
— Mechanical  <lrafting  manuals.     Howe....376d 
— Mechanical   world  .vear  book,    1920   760a 
— Mensuration    for   Marine    and   Mex?hanical 

Engineers       974b 
— Military    Engineer       704b 
— Millwi-ighting,      Hobart      484d 
— Model   T.  Ford  Car.     Page      868b 
— Principles      of      industrial      organization. 
— Rectangular  areas.     Elliot     704b 
— Safety    fundamentals      868b 
—Selling  your   services      760a 
— Technical    Writing.      Richard      11*22 
New  York  City.  Classification  and  Compen- 

sation of  Engineers  with  respect  to  Mun- 
icipal  Service  in      1128 

Newark  Engineering  Co.  vacuum  pump. 
{•1065.   {•1172a 

Newton    crankshaft-cheek   milling    machine. 
{•531,    {^7043 

Newton  sees  bright  business  outlook   125*7 
Newton   U-96  cold-saw   cuttiug-off   machine. 

{•530.    {•648o 
"Never   wear"   gages.    Jacques.  ...  {'104.  {•3766 
Nichrome:   a  heat-resisting  alloy   •1347 Nickel  babbitt  minus  nickel      688 
Nickel    salts.    Capstone      468 

Pare 
Nielson-BartOD     Chuck     Co.,     Eclipae     drill 

chuck   (•888.     (•868e 
Nightmare.    Metric,     Fletcher   •»86 
9-speed    reared    head.    Belts- Brldgeford.  .. . {•745.  faose 
1920,  Forecast  for        46 
1930,   What  can  we  do  for        44 
Nomenclature,    Machine-tool,      Entropy.  . .  .    353 
Non-intlammable  Japan      480 
North     American    furnace    combined    with 

torch      {•32"2e 
Notching  locomotive  ouadrantB,    Martin.  ..  •348 
Notices  and  claims  under  compensation  acts, 

Sherlock   I  615.  II  660 
Novel   way  ol  making  a  pattern.     Briechle 

and   Schuppe   •1109 
Nuisance.  Clerical  man  in  the  machine  shop 

a    nec-essary.      Fenn          641 
Nut-facinr  machine.  Victor  No,  0   {•1218 
Nuts  by  power.  Setting.     Ferber   •739 

OBITUARIES 

— Brashear.  Dr.  John  A   •903 
— Derby,  John  N   •888 
— Dodge,  John  F   "SZl 
— Garver.  Doctor  A.  L   •704 
— Nazel.  John      *036 
— Oesterlein,    William      'llGa 
— Ormay,    .\rlhur   L   •814 
— Bunnion,  Colton  Fay   •Sveb 
— See  James  W    •380 
Observation  of  a  field  editor — Houston.  Tex.  868 
Obsolete      machine      tools.      Rejuvenating. 

Dixie       •326 
Obtaining    the    radius    of    three    equal    in- 

scribed circles.     Bowman   •lOee 
Octaval    notation   and    the   measurement   of 

binary  inch  fractions.    Watkina   •685 
Offset  boring  head.    Folson  Jr   •899 
Offset   center  head,    Verwy's  adjustable.  ,  {•216o 
Offset    centers    for    a    crankshaft.    Cost    of 

making  a  pair  of.    Forbes        76 
Office  and  system.  Needed  improvements  in 

our  patent.      Harris      793 
Ohio    Brass    Co.    portable    arc-weldinr    ma- 

chine     {'660 

Ohio   Urban   bench    la'the   {•110c 
Oil.     See    also    "Lubricant."     "Compound," "Coolant." 

Oil-electric  propulsion  for  vessels   ^1242 
Oil  filtering  cabinet.  Wayne.  .  .  .(•1215.  {'13340 
Oil    grooovcs    instead    of    chipping    them. 

Coring.     Duggan   'SOe 
Oil-hole  drilling  machine.  Harrington  crank- 

shaft        {^211.    {^4300 
Oil.  Industry  s  need  of    1331 
Oil  reservoir  in  a  loose  pulley.  An.     Sband 

•414.    Shaft        •loss 
"Old      Baldy"      didn't      catch      this      one. Remade       1154 

Old  Baldy.  Trials  of.    Durant   .'l  '•'674 

r,..,  ,^     ,    u      "J"'-'  I"  "■">■  IV  884.  V  •1037 
Old  English  machine  tools  at  Soho.  Birmlnr- 

ham.     Chubb   •443 

On  lainichtng  an  invention.    Lane   ','.'.    404 On,  Which  side  do  you  stand.     A'Heam.    'VZiZ 
Opening  address  at   the  Organizing  Confer- 

ence.     Humphrey      1319 
Openside  planer.    Simons   {•SOS.  (•974a 
Operated   trimming  die.   Cam.    Brehm.  .  ,  .  •1283 
Operation     for     knife-switch     bases,     Qanr- 

slitting,     Vincent    ^941 
Operations      on      caramel      knives.      Some. 

Hamjison       •601 

Operations      on      die      slocks,      Maichiui'nV Hiuiter       '.  .  .  .  ^231 

Operations    on    Reed   pipe   dies. 'Ma'ehinin'r, V  lucent        •29 

Operations,    Some   interesting   piston,  '  Hud- son     'eyg Open  letter  to  the  World  Trade  Club        831 
Opportunities  in   Asia.    Business           •572 
Oppose  compulsory  metric  legislation.  Bail- roads        911 

Orders     of     internal     combustion  '  engines. Fu-mg.     Coiidlt    •792 

ordnanc:B:    
— Gages     and     the     ordnance     department. Peck       105 
— Machining  problem  solved  in  gim-making 

Hunter   u    •39.    Ill    •ISS 
— Manufacture    of    artillery    range    finders. 

Thomas   II    ̂ 340.   UI    •301.   IV    ̂ 403 
— Modern  artillery  ammunition.    Bras-ton.  .II^95 — Stamets    gun-boring    lathe   (•378a Organization     system     and     routine     in     a 

phonograph-motor  shop.    Thompson  .  .      ̂ 127 
Organizing  Conference.   Opening   address   at 

the.     Humphrey          1319 
Ott  internal  grinding  machine      {•164c 
Other  editors  think.  What   811.  917    1161 
Others     who     are     against     a     Compulsory 

Metric  Law        Q32 
Others  who  are  against  the  proposed  Com- 

pulsory Metric  Law          624 
Our  interest  in  the  railroads           525 
Outlook.    Industrial        913 Outlook,    Newton    sees  bright   business,  ,,    1257 
Overhanging  fixture  automatically,  Support- 

uig  an,    .Rich      ^492 
Oxy-acetylene   welding  fixtures   for  making 

manifolds.     Phelps    •ees 
Oxy-acetylene  welding  job.     Morton   !  ̂791 

Package     Machinery    Co.     precision     bench 
lathe    {•1115.    {•1278a 

Packard.     Colvin         •102.3 
Packard  pistons  are  made.  How      .  '933 
Packard   twin-six  cylinder  blocks   •709 
Packing   for  domestic   and  export  shipping. 

Knowlton        •323 
Packing  m.iehinery  for  export.    Caldwell! !  "1147 
Paid.  Where  safety  first.     Blakeman   '900 
Pair    of    offset    centers    for    a    crankshaft 

Cost  of  making  a.    Forbes        76 



14 AMERICAN     MACHINIST Volume  52 

Page 

Pan-Americanism  in  weights  and  measures. 
Halsey         784 

Paper     as     a     means    toward    co-operation, 
Shop.       O'Shea   'HO 

Paper,  Employees'  want  ads  add  to  interest 
in  the  plant.     Williams   •1143 

Paper    in     making    charts,     Use    of    cross- 
section,      Barr    1337 

Paper  protectors  for  reamer.     Parker   •946 
Paper.    Why    don't    the   employees   read   the shop.     Williams   467 
Papers  of  the  Bureau  of  Standards,  Recent  907 
Paugborn     Corporation — Sandblast     cabinet 

for  rod  cleaning   t  *&2S 
Parallel   clamps,   Knauel   toolmakers'   

J*915.  t*1023c 
Parallel  clamp.  Uses  for  the.     Maker.  ...  •1048 
Parallels.    Herlth    adjustable   t*916.  t*1022c 
Parallels  on  the  magnetic  chuck,  Holding  a 

Piece  on.     Fisher  •148.  Hunt      336 
Parker  No.  XX  combijiation  punch   

t*1017,  $*1122a 
Parkinson    gear-generating  machine   t322a 
Partner.    Mr.   Jobber's   silent   1067 
Parts  on  the  floor.  Sorting  small.    Colvin.^1139 
Paste  for  burns.   Sag   *963 
Paste.   Hess   "tinol"    soldering   1016 
Patch  open-side  planing  machine   

t^422.  t*538a 
Patching  a  die-casting  mold.    Maker   •836 
Patent  agreements,   Reduction  of  trade  in.  .      53 
Patent  bill  No.  11.984.    Viall      638 
Patent  interferences  and  how  to  meet  them. 

Michaelis         180 

Patent   office   and   system.    Needed  improve- 
ment in  our.    Harris      798 

Pattern.    See  also  "Foundry." 
Pattern  made  from  odd  material.    Dixie..  •1348 
Pattern.    Novel   way  of  making   a   Briechle 

and   Schuppe   "1109 
Pattern   shop  at  Balboa.    Gatewood   •723 
Pattern    storage.    Efficient.     Dixie   *136 
Pattern  work  by  using  stock  cores.  Saving. 

Duggan      'SSS 
Patterns,  Safe  storage  of.    Hunter   ^901 
Pay  should  equal  the  value  of  his  produc- 

tion, Man's.    Watts  43,  Clark      388 
Payment.  Wage.      De  Leeuw   •SSI 
Payi'oll  control.    Walsh   •273 
Peace    and    the    American'  Machine-tool    in- 

dustry.     Alwyn-Schmidt           9 
Pearson    precision    spacing   and   boring   ma- 

chine  t*643,    t*868a 
Peerless      Coivin   •1028 
Peerless    duplex    saw    blade   t*697,  {•868c 
Peerless,     Water-cooled     cylinders     for     the 
Pennsylvania,     Machine-tool     safety     stand- 

ards for      1114 
Perkin      heavy-duty      crank      shaping     ma- 

chine      t*ie4c 
Perseverance  built.  Foundry  that.  Coivin.  .•999 
Personnel,   Educating  an  entire.   Reasoner.  .  ̂ 439 

eight-cylinder         707 
Philadelphia — Uncle     Sam's     greatest     navy 

yard.     Gatewood   ^539 
Phonograph -mo  tor    shop.    Organization    sys- 

tem and  routine  in  a.    Thompson   •127 
Phosphorus  and  sulphur  in  steel.  Investiga- 

tion   of      479 
Photostats  in  plant  layouts.   Use  of.    West- 

phal      "SOS 
Piece     on    parallels     on     a    magnetic-chuck. 

Holding  a.    Fisher  ♦148,   Hunt      336 
Pieces    on     the    magnetic    chuck.      Holding 

irregular       •256 
Piece-work,   Day-work  versus,    Forbes      612 
Piece-work  in   German   shops.    Heise      776 
Piercing  tool.    A  multiple.    Ferber   ^577 
Pilocollan  method  of  setting  machinery.  {•llOe 
Pilot  bushiiig  for  boring  bars.  Ball-bearing. 

Fay      »305 
Pilot    gage.    Brush   ..$*1164,   ^•1334a 
Pins   and   the  machines   for  making   them, 

*'Helmet'*  safety.    Hand   •327 
Pins,    Auxiliary    collet    for   holding   headed. 

Remade          •SS 
Pins  set  into  machijie  frame  to  hold  tools. 
Pinion  up  to  a  shoulder.  Cutting  the  teeth 

of    a.      Miga   'gse 
Pipe  center.  Another  way  to  make  a.     Har- 

rison      !      '94 
Pipe   cutting  machine.    Fox   •.  .  .    56c 
Pipe    dies.    Machining    operations    on    Reed. 

Vincent          •29 
Pipe  dreams  of   a  trainp   machinist  a  sum- 

mer Sabbath-day  idyll.    Quharitv   
•131,  517.   •775.   *948 

Pipe.   Extrusion  of  lead.    Sheldon   II   ̂ 59 
Pipe   wrench.    Efficiency      863 
Pipe    wrench.    Efficiency   $•697,  t^SOSe 

O'Shea      •737 
Piston  blasting  machine.   Gray   $*1263 
Piston   operations.    Some  interesting.      Hud- 
son     *679 

Piston    rings.     Gages    for    setting    tool    for 
cutting    off.     Leightou   ^1205 

Piston.  Enlarging  an  automobile,  Starr  548, 
Wheeler    79.    Cantelo      994 

Piston-hole  drilling  machine.  Langelier.  .  .  $*56a 
Piston-making  department.  A  compact.  ...  •823 
Piston.     Methods    of    making    the    Winton. 

Coivin       •927 
P'ston  rings   for  sizing  them.    Reid      *^S 
Piston  rings.   Making.    Shehlon   *1279 
Pistons  a  day.   Making  21.000.    Coivin....    819 
Pistons  are  made.  How  Packard   •933 
Pistons  for  the  Fordson  tractor.  Coivin.  ..  •675 
Pistons.    Machining    aluminum.     Lennou.  .  •1175 
Pistons.    Maehijiing    Chandler      825 
Pistons,   Machining   special   aluminum      930 
Pistons,   Making  autocar  motor   •827 
Pistons.  White  method  of  making   ^932 
Pitch  gage.  G.  T.  D.  limit  screw.  .  t^ioes.  tll72a 
Pittsburgh    Chamber    of    Commerce    unani- 

mously approves  directors'  report.    Viall.    471 
Place,  grinding  milling  cutters  in.  Hudson   ^1144 
Plan    at    the    Harvard    Engineering    School, 

New    instructional   1107 
Plan.   Industrial  conference      863 

Page 

Plan  of  industrial  representation,  Greenfield 

Tap   and  Die  corporation,      Coivin   '447 
Plan  to  effect  co-operation  between  industry 

and    schools      694 

Plan   that   works.   Bonus.    Coivin   ^1137 
Planer,  Gear,      See  "Gearing," 
Planer,    "Hiloplane"    electrically   controlled.  •640 
Planer,   Simmons  openside   t*805,  t*974a 
Planers,    Ryerson-Conradson    multi-speed.  .  . 

t«1214,  $•13340 
Planes,   Gage   for  laying  out   work   in   two. 

Hoffman           'SS 
Planing    an    arc    on    the    shaping    machine. 

Fox            '6 
Planing      and      shaping      machine.      Bruno 

slotting  attachment  for   t*477,   J*648c 
Planing    attachment.    Elgin.  .  .  .t*1163,  t •1334a 
Planing  device.  Radius.    Shipler   ^467 
Planing  grinding  machine  columns.  Fixture 

for.     Vincent   •1078 
Planing  machine,   Accurate   squaring  device 

for  the,    Dixie   •946 
Planing  machine,  Bunters  for  high  work  on 

the.     Dixie   '795 
Planing   machine,    Cincinnati   {•llOe 
Planing      machine.      Improving      a      bench. 

Duggan      •eSl 
Planing  machine.  Patch  open  side,  t •423,  {•538a 
Planing  rig.   Homemade  circular.    Wolfe... '255 
Planing  tools.  Lifter  for.    Dixie   •739 
Planing    wood    lagging    to    a    radius    for    a 

pully  repair.     Dilts   •580 
Plant  layouts.   Use  of  photostats  in,    West- 

phal      •803 
Plant.   New  engine  testing.     McBride   •1061 
Plant   paper.    Employees'    want    ads    add    to 

interest   in    the.     Williams   ^1143 
Plant,     Testing    methods    employed    at    the 

Becker  Milling  Machine  Co.'s.  Dunn,  ,  .  .  'SSS 
Plastic  arc-welding  on  ship  work.  Smith..  •ISO 
Plate,     Adapter    to    hold     lathe    chuck    on 

angle.     Parker   •1108 
Plate.   A    handy  angle.     Scott   'eSO 
Plate     for     job     shop,      Adjustable     angle. 

Denton       •206 
Plate  for  small  pulleys.  Match.  Leach,  ... '406 
Plate.  Handy  toolroom  angle.  Peterson.  .  .  .•358 
Plate     without     new     patterns.     Making     a 

match.     Johnson   ^764 
Plates.  Gang  punch  for  lead.    Stanley   •256 
Platforms.    Lyon    elevating    truck   {•56c 
Plug,     Figuring    diameter    of     three-surface 

tangent.     Dobbins   ^148 
Plugs     in     a     locomotive     shop.     Producing 

core-hole.      Ruark   ^1313 
Plugs.    Lapping    and    measuring    small    cyl- 

indrical.    Pusep   ^787 
Plugs.      Reaming      fixture      with      locating. 

Fay      •SaS 
Plunges     support.     Clamping     device     with 

automatically  locked  spring,  Belmont .,  •723 
Pneumatic  milling  fixture.   High-production. 

Udall       •664 
Pneumatic  tool.   Titan   universal   {•322e 
Pneumelectric    Co. — Broaches    for    a    keyed 

bushing.      Stanley   •ISO 
Pocket-book    is    not    so    fat    as    you    think. 

The   combined .  -•      533 
Pocket  ease  for  scale.  Vest.    Idleson   ^1044 
Pockets.    Molding   a   drum    with    deep   sand. 

Dixie      'lose 
Point    in    cost-finding.     MacAttammany .  .  .  .1117 
Pointing    machine.    Pine    semi-annual    auto- 

matic     t'lSlS 
Pointing  machine.    "Namco"    bar — National 

Acme    Co   t*160. {•430a 
Points  in  depreciation.  Practical.  Thwing.  299 
Points.    Machijiing    monel    metal    carburetor 

float.     Dodd      891 

Policies   of  the  employees'  magazine,  Basic. 
Bartlett       1091 

Policy.   Knowing  your  insurance.     Sherlock. 
I  963.  n  1035.  in  1084.  IV  1244 

Polishing    device.    Simple    high-speed.     Vin- 
cent      'lOS? 

Poole.  Engineering  and  Machine  Co.'s  shop. 
Large  work  at   the.     Suverkrop   ^143 

Pollard   radial   drills   {•376e 
Porcelain    shrinkage    equivalent.    Table    of. 

Case         352 

Portable  air  compressor,   Sullivan  {'SBg,  {^9740 
Portable   electric   drill   speeds   up   shipbuild- 

ing.    Paul   •1284 
Portable    graphoscope    projector.  .  {•750.  {^974^ 
Portable  motor-driven  pump.  Fulflo   

{•476, {'SSSc 
Portable  potentiometer,   Brown  precision .  .  . 

{•747.  {•926a 

Portable     radial     grinding     machine.     Mum- 
mert.       Dixon       {•746.    {•92Ga 

Position       gage       problem.       Radius       and. 
Guerrcra       *268 

Potentiometer,   Brown  precision  portable.  .  . 
{•747. {•928 

Power     cutoff     for     screw     machine.     Mill- 
holland   {♦SIG.    {•484c 

Power  hacksaw.  Converting  a   shaping  ma- 
chine to  a.     Raught  559.  Hicks   •888 

Power  hammers.  Mayer-Kaukauna  {'159.  {•376e 
Power   press.    Giant    "Toledo"   •eOS.  {•814c 
Power.   Setting  nuts  by.    Ferber   *739 
Practical  points  in  depreciation.  Thwing.  .  399 
Practical     threads.     Calculating     gears     for. 

Crommell      789 
Practice     of     lubrication  —  Germ     Process, 

Theory  and.  Wells  and  Southeombe.  .  .  ,  1112 
Practice     of     a    mystic     art — ^Pipe    dreams. 

Quharity       'ISl 
Pre-assembly    in    ship    construction.      Gate- 

wood     I  •!,  11  ̂ 171 
Precision  bench  lathe,  P.  M.-C.  {*1115.  {•IS'Sa Precision     &     Thread     Grinder    Mfg.    Co. — 

Multi-graduated     precision     grinding     at- 
tachment.    {•leo.    {-4303 

Precision  gage  blocks,  Extending  the  use  of. 
Coates          556 

Precaution  in  boring  large  holes.    Memacle.*508 

Page 

Precision   eenterless   grinding  machine.    San- 
ford   {•HQO.    {•868c 

Precision   levels.    Rieker   {•968.  {•1072a 
Precision  portable  potentiometer.  Brown .  .  . 

{•747.  t'QZQa 
Precision     spacing     and     boring     machine. 

Pearson   fQ^S.    {•868a 
Preei-sion  truing  machine   i»1324 
Predicts    renewed    business    activities   1209 

Preparing    parts    for    local    case-hardening. 
Harris         *S7 

President's    industrial    conference      102 
Prestometer    attachments   {•eOS.  {•814c 
Prevention,   Spoiled  work  and.   etc      986 

PRESS: 

See   also    "die,"    "blanking."    "screw,"    etc. 
— Hydraulic   rail-bending   press,  .  ,{•696,  {•868c 
— Manhattan  four  post-screw   press   t*12Qo 
— Metalwood    tappet     guide-hole    broaching 

press   •SSI,    {^10228 
— Streine  toggle  type  f orminfer  press   t*745. t'SeSe 

Pres^s   into   an   efficient    slotter.   Changing   a 

scrapped.     O'Shea   ^1254 
Press  overhung  hydraulic  flanging   {•1278c 
Press    as    an     aid     to    the    drafting    room. 

Printing.      Pfefferle   •eei 
Press,   Ferracute  embossing   {•370.  {^4846 
Press.   Giant   "Toledo"   power   •692,    {•814c 
Press  guard.  D.  &  M    safety   t*12Qo 
Press  job.  Is  this  a  pun^h.    Hudson   *X2Q7 
Press  guard,  Simple  and  effective.    Allison  •ISOS 
Press   guard,   Wiesman   safely   {•1326 
Pre.s8.  M.  E.  C.  air-operated  arbor   {^2160 
Press  to  fore^n  trade.  Service  of  the  busi- ness     1269 
Press.  Toledo  drawing  and  stamping   

{•103.  {•376« 

Press.    Williams- While    No.    40    A,    straight 
side   {•1162.    {^12780 

Pressure     on      the     electric     properties     of 
metals.    Effect    of   great      504 

Prevent    tracings   in    storage    from    curling. 

To.      Dixie   •452 
Preventing  accidents  in  the  shop.  BuIIard.  503 
Prevention    in    Massachusetts,    Step    toward 

accident         919 
Prevention.  Spoiled  work  and  its      637 
Price   levels.   Evolution   of  wage  and.    Man- 

chester     ^1123 
Price  reductions.    Guaranties   against      158 
"Prices   are  coming  down"      669 
Print'ng    press    as    an    aid    to    the    drafting 

room.     Pfefferle   •661 
Privilege.   Class      373 
Problem  of  cheap  fuel  for  all  manufactur- 

ing.   The      526 
Problem  in  change  gearing      832 
Problem  of  immigration.    Barr      850 
Problem,       Radius       and       position       gage. 

Guerrea       •ses 
Problem,   The  labor.    Tipper      649 
Problems  of  industry  and  trade.  Park.,,.  906 
Problems  solved  in   gun-making.  Machining. 

Hunter.  ,  .  ,11  *39.  Ill  '133.  IV  •eiS,  V  •733 
Problems    of   industry   and   trade.     Park..  "1241 
Process.    Welding  boiler   lubes  by  the  elec- 

tric resistance.    Van  Bibber   •653 
Process.    Andrews   rust   proofing   1165 
Process — Theory    and    practice    of    lubrica- 

tion.    Wells   and   Southcomb   1112 
Produce.  What  shallthe  school  shop.  Heald  642 
Producing    17.000    connecting    rods    a    day. 

Coivin   I   •1199.  H  •ISOS 
Producing  a   valve-spring   washer.   Dies  for. 

Flumerfelt      ^1196 
Producing  core-hole   plugs   in   a   locomotive 

shop.     Ruark   •1312 
Production,    Electric-steel      998 
Production.    Man's    pay    should    equal    the 

value   of.    Watts  43,  Clark  388.  Shaw.  .1302 
Production  and  instruction  In  an  apprentice 

school      O'Shea   'SOS 
Production  by  the  use  of  proper  gages.  In- 

creased.     Trundle  Jr        80 
Production.    Converting  a  machine  shop   to 

emergency.    Sheldon   '431 
Production    Equip.    Co.     direct-reading    mi- 

crometer      {•164a 
Production      Equip.     Co. — Jacques      "Never 

Wear"  gages   {^104.   {•376e 
Production.  How  to  increase      689 
Producton.   Less   scrap  and  more.    Godfrey 

157.    AVharton      478 
Production     methods.      Modem.      Basset     I 

•761.    II    »yT3.    lU    •lOOS.    IV    ̂ 1087.    V 
•1177.    VI   1385 

Production    of    A    B    C    washing    machine. 

Quantity.      Vincent   ^617 
Production.  Responsibility  for  increased.  .  .  481 
Production     without     a    bonus.     Increasing. 

Coivin   I    •869.    n    1041 
Profiling   machine.    Cloueh   {•316c 
Profit,   An  experiment   that  might  be  emu- 

lated   w  ith      636 
Profit    sharing      373 
Progression     of     speeds    in    machine    tools. 

Geometrical     Stutz      117 
Progressive    indexing   jig        •? 
Projector.  Portable  graphoscope.  .  {•750.  {•974a 
Pro  metric  stiitements.  Veracity  of.  Viall..  472 
Propaganda.   Beware  of  the  metric  system.    755 
Proofing   process.   Andrews   rust   1165 
Protectors    for   reamer.    Paper.     Parker.  ...  ̂ 946 
Profihng  machine.  Coulter  automatic  multi- 

ple-spindle     J ■ 1322 
Pro  .Its    tax    must    be    abohshed,     Runious 
„  excess         864 
Propeller.'!,  Boats  driven  by  airplane,  Paul.  •838 
PropelUrs,  Keller  shaping  machine  for..  {•376a 
Proiielloi-^,      Special     work     on     mang.inese 

bronze.     Paul      •70 
Proper  babbitt.    Selecting  the   1371 
Properties    of  metals.    Effect   of   great   pres- 

siire  on   the  electric      504 
Propulsion    for    vessels.    Oil-electric   '1242 
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Protect  your  trade-mark  abroad.  What  have 
you   done   to      797 

Publicity.      Scientific      arg-ument      or      jazz. ParU       1000 
Pulk'V.  An  oil  reservoir  in  a  loose.      Shand 

•414.    Shaft   'loss 
Pullf.v    diameters    and    speeds.     An    aid    to  ' (L-termme.      Klein   1070 
Pulley   displaces    aluminum.    Cast-iron      783 
Pulley    repair.    Planing    wood    lagging    to    a 

radius  lor  a.      Dilts   *580 
Pulleys — Kremer-Cummins    mechanical 

.shifter   t'lOl.    ):*430a 
Pulleys.   Match  plate  for  small.    Leach ....  ♦406 
Pulverizing  machine.  Fairbanks  special.  .  .  . 

t«8()2.  t«1022e 
Pump      engine.      Manufacturing      a      farm. 

Hunter      '9i3 
Pump.   Fulfio  electrically  driven.  .  t '477,  t*648c 
Pump,    Fulflo    portable    motor-driven   

t'47a,  t«538e 
Pump,   Lea-Courtney   gas-   or  electric-driven 

Are   t'388e 
Pump,  Newark  Engineeriug  Co,  vacuum.  .  . 

t»1065,  tll72a 
Pump   repaired  by    the  aid  of   drilling   ma- 

chine.   Steam,    Washburn   •176 
Pump  valves,  Repairs  on,    Johnson      342 
Pumps,  Crescent  vacuum  chucks  and   

•1106,  l:«1278o 
Punch.     See  also   "Press." 
Punch,  Parker  No,  XX  combination   

{•1017,  fll2'Za 
Punch    for   lead  plates.    Gang.     Stanley.  ...  "256 
Punch  press  job.  Is  this  a.      Hudson   •1267 
Punches  and  dies  of  chilled  iron.    Watts..  *413 
Punching  and  bending  machine.  Armstrong- 

Blum   mai-vel   No.    23   t*913.  t '10220 
Putting  the  back  gears  in  front.      Whyte.  .    213 
Putting   the   motor   together.    Colvin   '896 
Pyrometer  recording  instrument,  Engelhard, t«1325 

I 

"Quad"     trucks    for    the    army.     Building. Satterthwaite      •509 
Quadrants.     Notching    locomotives,    Martin, ^348 
Quantity    production    of    A    B    C    washing 

machmes.     Vincent   '617 
Quenching  compounds  for  steel,  Wheelock,  . t'216e 

Quenching   machine.    Browning.  ..  {•748.  t*926a 
Question  in  etymology.    Shaw   1236 
Question   of   fuel.    The      412 
Question  of  trigonometry.  Little.    Reed   •72 
Questions  of  machine  shop  ethics.    Raught  846 
Quick-acting    machine    v:se.     Belmont ....  ̂ 1109 
Quick-action    drilling   jig.    Ferber   •469 
Quick-centering    device    for    screw    machine. 

Abremsmeyer      •630 
Quick-release  screw  for  jigs.    Wood   •1354 
Quick   way  to  make  a  thin  disk     Remade.    '9i 
"Quickbak"    gage  and  drill   holder — Russell 
„  &  ,  Burr   fl59.  f376e 
Quick-change  drill   chuck  to   a    wide   range. 

Hanneinan       "319 
Quick  lead.  Cutting  screws  of.    Dixie.  .  .  .  .  .  '883 
Quick   reversing  clutch.    Simple,    Parker,  ,,  •gie 
Quigley   boxes   for   carbonizing  and   anneal- 
„   ing   t376a 
Quotations.  Definitions  ol  export      311 

Race.    The   industrial         •676 
Rack  for  small  drafting  room,   Handy  dry- 

ing.    Jay   •848 
Rack  for  the  wall.  Handy,    Vincent   •522 
Rack,    Self-contained   tool,    Hudson   '1302 
Rack,    Ti-iple-purpose,     Rich   •146 
Racine  sawing  machine  for  cutting  rails.  t*316c 
Radial  drilling  machine.     See  "Drilling  " 
Rad'al  drilling  machine.  Rotatable  table  for 

the,       Lichenberg          908 

Radial   drilling  machine.   Ryerson-Conr'adson plain.        f740.    t«974a 
Radial    grinding    machine.    Mummert-Dixon 

portable   t*746.    t*936a 
Radio-thrust    bearings.   Load    characteristics 

of.     Goldsmith      "ligo 
Radius    and    angle    grinding,  wheel    dresser. 

Miller       t"104.    »'376e 
Radius       and       position       gage       problem 

Guerrea               •368 

Radius  dressing  device.  Turning  a  ball'  on'  a rod  and  a.     Coates      674 
Radius    of    three    euual    inscribed    circles 

Obtaining   the.     Bowman           'lOBS 
Kadius-planmg  device.  'Shipler   "467 
RAILROAD 

See  also   "Locomolives  "   "Railways."  etc 
— Notching  locomotive  quadrants.    "Martin   '348 — Rail-bending    press     Hydraulic.  J ♦006,    {•888e 
— Rails     for     automobile     frames.     Special 

fixture  for  milling.     Wilson     •1353 
— Railro.id   legislation    pending  before  Con- gress            *263 

— Railroad     wage    case       ,.',  1371 — Railroads      oppose      compulsory      metric legislation         9H 
— Railroad^i.    Our    interest    in    the,,!!,  535 — Haljs    Sawing    machine    for    cutting     Ra- 

cine                                            '       l*31Bc 
—Safety  first.      Maxwell      !!!!!"      ♦122 Range  finder  sights,  Graduating.     Rich         ̂ 1097 Kango    finders.     Manufacture     of     artillery Thomas   II  '249.  Ill  •301.  IV  •403 njiige  01  a  auIHng  machine.  Increasing  the. Kuhlman    ^1040 
Kanks.  Stay  in  the.     Danini.  M.  E.  .  .  !  !  !  '      943 K-iimis  tap-grinding  machine.  No    1  Grand 
R-.u.l,i,i„  t*1017.  {♦1172a K,iwhide    gearing.    Application    and    mainte- 
„,.'"'""«"'■.,  Stone    950 ntail    th')      American    Machinist."     Getting time  to 

744 

Paffo 

Ready  Tool  Co. — "Red  E"  high-speed  lathe 
centers      j  •423     t  •538a 

Real    school   shop   for   boys.      Colvin.    '       •1336 Beam    universal    joint   (♦SIO     1^4840 
Heamer.  Gammons  taper  pin.  .  .  ,  {♦750'  {♦974a 
Reamer,  Taper  protectors  for,  Parker,.'.  ^940 Reamers  and  counterbores.  Arnold  Economy, 

Reamers  and  cutters,  8.  A  C.  easy-lock  hold- 
ers  for      ,,,  .   »«288c 

Reamers,  Repairing  expansion.  Hollis.  . .  .  "888 Reaming  fixture  with  locating  plugs.  Fay.  ♦355 
Hcar-axle  housing,  Grinding  a.  Rich....  •93 Rcboring  motor  cylinders.     Jones    ....  •438 
Recess    periods    at    machine    tool    builders' convention       1208 
Re-chasing    threads    on    bolts!  '  Device    for Hunter       •967 

Reciprocating  type  mUling  machines.'  ingw- soU      {♦1317    {♦1334c Rtcjil  cylinder  of  the  4.7  in.  gun.   Broach- 
ing   the.      Inllorati        ^977 Recording  instrument,  Engelhard  pyrometer. 

Recruiting    the    shop    force    635 
"Red  E"  high-speed  lathe  centers,  {♦422,  {♦638a Reducing  spoiled  work      918 Reductions,   Guaranties  against  price   !    158 
Reed    pipe    dies.    Machining    operation    on 

Vincent    •29 
Reed-Prentice  14-ineh  geared-head  lathe 

{♦315,  478,  {♦484a 
Reflector,  Dishpan.     Colvin             ^957 
Regulate   materials,    How   do   you,      Farqu- 
_  har,      ••••••   I  ♦1338 
Regulator,     Engelhart     automatic    tempera- 

„  ̂"'■e   ■■   {♦1015.  {♦1073a Reid-Avery — Cost    factor   on    a   large   weld- 
ing job.     Cook      ^148 

Roid-Avery  Co. — Welding  a  cracked  rudder. 
Cook         *37 

Rcid     ellipsograph        '.'.'.  {'♦268c Reid  No.  2  surface  grinding  machine. 
{♦51,    {•37Bc 

Rejuvenating  obsolete  machine  tools.  Dlxie.^365 
Relation  of  bearing  construction  to  chatter- 

ing.     Ball          962 
Relations   Association    of    America.    Annual 

Convention   of   the  Industrial      ♦1370 
Relations.       Contracts       and       contractural. 

Sherlock   I  151.  II  191.  241,  III  349 
Releasing  device  for  barrel  drills.  An  auto- 

matic drill.    Finlay   ♦1083 
Relieving    attachment,    "FuUswing," 

,    ̂ ,  {^697,    fSeSc Remarkable  cylinder  welding  job,    Malcher,    ♦SI 
Removing  broken  taps,     Unland      898 
Repairs.   Arc  heating  in  ship.      Rich   ^978 
Repairs    on    pump    valves.      Johnson      348 
Repairing  a  gear  with  broken  teeth.  Burke. ♦1253 
Repairing  dredge  buckets.     Hudson   ♦lOOO 
Rcp.iiring  expansion  reamers.     Hollis   ♦888 
R^'P.'tiring    metals.       Meriti    process    for..  {♦316 
Rc'Driiring.   Modern   Ford  engine.     Manley.  .  ♦SSI 
Representation,  Greenfield  Tap  and  Die  Cor- 

poration plan   of   industrial.      Colvin.  ...  ̂ 447 
Report  from  Washington.  Latest        473 
Reservoir  in  a  loose  pulley.  An  oil.  Shand 

♦414,   Shaft      ♦lose 
Resistance  process.  Welding  boiler  tubes  by 

the  electric.    Van  Bibber   ♦OeS 
Responsibility  for  increased  production. . . .   481 
Restoring  expired  American  patents  in  Fin- 

land        333 
Restriction   of   trade  in  patent   agreements. 

Michaelis            53 
Results    of    a    series    of    tests    of    water- 

(luenched    free-cutting    steel.      Miller. . . .    •S? 
Retrospect,    In.      Forbes          183 
Rc-turning  tool.    Sawyer- Weber  crankpin.{^268a 
Reversing   clutch     Simple  quick.     Parker.  .♦OlO 
Reversing   control    of    Colbum    drilling   ma- 

chines.  Electric     {^967.   {♦1022c 
Reversing  gear.   Snow   Sc  Petrelli.  .  {♦424,    {268c 
Revival     of     immigration          636 
Revolvator  tilling  machine   {^643,   {♦SCSa 
Revolving  drum  for  testing  boxes,     Paul,  .    630 
Rice    hydraulic    plate    bender.   {430a 
Richards  vertical   boring  mill      {♦164a 
Rieker   precision   levels   {♦OOS,    {^10738 
RiHe-barrel  steel  by  magnetic  analysis,   Lo- 

cation of  flaws  in.     Sanford  and  Kouwen- 
hoven      '89:1 

Rig    for    transferring    car    trucks.    Handy. 
Bruce      ♦SO? 

Rig.  Homemade  circular  planing.  .Wolfe..  ♦355 
Rig.  "Liberty"  bottom  riveting.  .  {^423.  {♦SSSa 
Right  things  wrongly  applied.  Fredericks. ♦579 
Rings.  Fixtm-e  for  milling  clutch.  Schmitt.  .^304 
Rings     for     sizing     them.     Holding     piston, 

Reid        ♦SS 
Rings,  Gages  for  setting  tool  for  cutting  off 

liiston,     Leighton      ^1205 
Rings,  Making  piston,     Sheldon     ^1379 
Riverside    Mach,    Depot — Daly    die    sinking 

machine      {'1100 
Rivet    heater,    Berwick    electric,  .  {^749,    {♦926a 
Rivet  heater,  G,  E,  electric     {♦268» 
Riveting  rig,   "Liberty"  bottom.  .{•423.    {•538a 
Rt)berts  improved  drillholders   {•268c 
Relierts   improve<l   friction   chuck   {♦268e 
Roberts   jacks   and   bolt   couples   {•164c 
Robinson  adjustable-point  lathe  center. ..  {•SlOc Rockford    Number    three    milling    machine. 

Hunter      ♦377,   {•484e 
Rockford  qulek-eh.-inge  engine  lathe   {♦164c 
Rockwell   hardness   testing  machine   {♦368a 
Rod  and  a  radius  dressing  device.  Turning 

a  ball  on  a.     Coates   •574 
Rod  chart,  Time  saving  tube  and,  Casler.  ,  "07 
Rod  clfaning.  Sandblast  cabinet  for,  ,,,{"538 
Rods   a  day.   Producing  I'^.OOO   connecting. 
Colvin    I   ♦1199.  II  *130o 

Rogers  acljust.ablc  limit  gage   ..... .  »*1326 
Boll.    Kling   bending      {♦478,    t'OifC Rolls.   Wickcs  heavy-duty  bending   *  ??5S 

Roller   burring    fixture.    Chain.      Addis   'OZi 

Fata 

Roller  chain   •1828 
RoUing  mill.  Standard   {•369,  {•48te 
Rolling  mill.   United  molding  and  tube, 

{•316,  {•484a 
Rolling   threads   on   container  cups.      Hand 

♦111,  Dedo      767 
Room,  Handy  drying)  rack  for  small  draft- 

ing.     Jay       ♦848 
Rotatable  table  for  the  radial  drilling  ma- 

chine.    Llehenberg        008 
Rotary  bushings.    Betz  114,  Mawson   •681 
Rotary     shear,     Gray's     turret,     Southwark 

Foundry  and  Machine  Co,,  ,  ,{^1115    {♦1378a 
Roughing-out  bevel  gears  on  a  shaping  ma- 

chine.     Addis      ^341 
Round   and  shaped  pieces  under  the  steam 

hammer.      Hesse      ♦IBS 
Round  master  blocks.  Wilton.  ...  {♦316.   {^4840 
Routes  essential  to  foreign  trades.  Through 

trade      1289 
Routine  in  a  phonograph-motor  shop.  Or- 

ganization, system  and.     Thompson   ^127 
Routing   gears  and  machine   parts  throucb 

the   factory.      Urquhart   •1231 
Routing  of  work.  Saving  in  direct.    Edge.  ,  •410 
Rudder.  Welding  a  cracked.     Cook      •S? 
Rudders  for  troopships.  Machining,  Fischer,  •610 
Rule,  Knief  slide     {•164e 
Rules   for  autogenous   welding         304 
Rules  of  etiquette  for  foremen,     Folsom,,^437 
Rules   of   etiquette   to    be    observed   in    the 

machine  shop.    Wheeler      383 
Russell  &  Burr — "Quickbak"  gage  and  drill 

holder   {•ISO.  {•378e 
Russell  Holbrook  &  Henderson  Inc.— Saa- 

ford  precision  centerless  grinding  ma- 
chine     {•696,   {•sesc 

Rust  proof  process,  Andrews   1165 
Rustproof    steel,    Copper    in        460 
Ryerson-Conradson   multi-speed   planers. 

{•1214,  {•1334 
Ryerson-Conradson  No,  3  high-power  milling 

machine      {•SSI,    {^7040 
Ryerson-Conradson  plain  radial  drilling  ma- 

chine     {♦749,    {♦974a 
Ryerson-Conradson    selective-head    lathes. 

{♦861.    {♦1022a 
Ryerson-Conradson  universal  dividing  head. 

{♦530.    {^7048 
Ryerson-Conradson    vertical    milling    attach- 
ment  {♦585.  {♦704c 

Byerson-Glader  wire-nail  machines, 
{♦645,   {^8140 

8 

S,  &  C.  easy-lock  holder  for  reamers  and 
cutters      { •20Sc 

Sabbath-day  idyll.  Pipe  dreams  of  a  tramp 
machinist,  A  summer.    Quarity   ^775 

Safe  storage  of  patterns.     Hunter   •OOl 
Safety    preventing    accidents    in    the    shop, 

Bullard          503 
Safety     cartridge     fuse     remover.       Bush. {♦698.  {♦868c 

Safety  Council.   Maxims  of   the  National.  .1086 
Safety  first.     Maxwell      ♦133 
Safety     First,     Employees     Magazine     and. 

Bartlett       1358 
Safety  first  in  handling  gasoline.  Pearce.  .♦1098 
Safety  first  paid.  Where.  Blakeman  ....  •900 
Safety   pins   and   the    machines    for   making 

them.   "Helmet."     Hand     •SBT 
Safety   press   guard,    D.    &   M   {•1268 
Safety  press   guard    Wiesman   {•ISSe 
Safety  standards  for  Pennsylvania  Machine 

tool       1114 
Safety  wrench  for  hopper  car8..{^311,    {•430c 
Sag  paste  for  bums     •OSS 
Sales  and  Belgian   machine  tool  conditions, 
— U.    S.    government.      Lpchars         283 
Salts.   Capstone  nickel        468 
Salvage.  Waste  and.     Creager        740 
Sample  board  for  the  tool  dresser.  Saldig.  '776 
Sand  pockets.  Molding  a  drum   with   deep. 

Dixie       'lOSa 
Sandblast    cabinet    for    rod    cleaning. 

{•538.   {•648« 
Sandblast  to  general  foundry  work.  Applica- 

tions of.     Gates      11   •73 
Sanford  Centerless  grinding  machine.  ...  {•1332 
Sanford    precision    centerless    grinding    ma- 

chine     {•696.    {♦868c 
Saving  in  direct  routing  of  work.  Edge.  .^410 
Saving  law.  Why  one  city  failed  to  pass  a 

localized   daylight.      Williams         021 
Saving  pattern  work  by  using  stock  cores. 

Duggan      'SSS 
Saving  short  leads  for  the  compass.  Morse.  ̂ 414 
Saving  time  between  cuts.     Canec   •esi 
Saw  bench,  Whitney     {•216a 
Saw  blade.  Peerless  inserted   {•OO?.   {•8880 
Saw.   Hunter  inserted-tooth   {•eO?,   {•8680 
Sawing  machine  for  cutting  rails.  Racine. {♦316c- 
Saws    in    an    emergency.    Making    jewelers. 

McCabe       •956 
Sawyer- Weber  crankpin  re-turning  tool.. {♦368a 
Scale,  Extension  for  a  steel.     Dixie   ^1153 
Scale.  Vest  pocket  case  for.     Idleson   •1044 
Scales.    Secrecy   in    wage         737 
Schickel  Motor  Co. — Converting  a  machine 

shop  to  emergency  production.     Sheldon.  .^431 School.    Production    and    instruction    in    an 
apprentice.      O'Shea         BOS 

School.  New  instructional  plan  at  the  Har- 
vard   Engineering      1107 

School  Shop  for  boys.  Real.     Colvin   •ISSS 
School.  What  to  make  in  a  trade.  En- 

tropy      1077 
Schools.    Choosing   teachers    for   vocational. 

Elzinga   1144 
Schools  get  your  machines  now.  Francis.  .  312 
Schools.  Plan  to  effect  co-operation  between 

industry   and         604 
School  shop  Status  of  the.  Forbes  169, 

Heald     456,  842 
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Pag-e 
Scientific  argument  or  jazz  publicity?  Park.lOOO 
Scope   in    the   luture,    Commercial    aviation. 

its   development    since    the    war    and   its. 
Pagre      „■  -j-,-  •  •    '"^ 

Scrap  and  more  production.  Less.     Godirey 
157,    Wharton         478 

Scrapped    press    into    an    efficient    slotter. 
Changing  a.     O'Shea    •  '1254 

Screw  machine.  See  also  "Lathe — Turret  77 rett. 

SCREW 

Including  taps,  threads  and  like  subjects 
involving  screws  op  threads. 

— "Automatic"   thread  milling  machine. 
J«533.   t«704a 

— Charts    for    design    of    tension   bolts    and 
screws.     Childs         612 

— Cutting  screws  of  quick  lead.     Dixie.  .  .  .•883 
— Foster    No.    0    and    No.    7    screw    ma- 

chines     t«322a 
— Millholland     number     two     Iriction-head 

screw  machine   •310.  {•ISla 
— Millholland   power   cutoff   for   screw   ma- 

chines   t'318.  f484c 
— Quick  centering  device  for  screw  machine. 

Abremsmeyer      '630 
— Rolling  threads  on  container  caps.  Hand.  'Ill 
— Small   round  threading  dies.      Maker.  ... '147 
— Tap-end   sizes    of    studs         773 
Screw  for  jigs,  quick-release.     Wood   ^1354 
Screw  machine,   Acme  multiple  spindle. 

{•861.   t"1023a 
Screw  press.  Manhattan  four  post   t»lS65 
Screw  pitch  gage,  G.  T.  D.  limit. 

{•1065,    t*1172a 
Screw  drives.   Special.     Hattenberger   •87U 
Screwdriver,   Ackland      J  •  1264 
Scully-Jones    "wear    ever"    ttirret    chuck. 

{•808     t*974c 
Serewdriving  outfit.   Her^i   {•164e 
Scully-Jones    &    Co. — "Wear    ever"    chucks and  cutters   for   Woodruff    Keyways. 

{•433,  t'SSSa 
Scully-Jones  multiple-spindle  dividing  head.*  1377 
Sebastian  cone-head  lathe   t'lOeS,   {'11723 
Second  annual  aeronautical  exposition ....  93 
Second-hand  supplies  that  cost  the  foreman 

nothing.     O'Shea        94 
Secrecy  in  wage  scales.     Corey      737 
Section    lining    kink.      Childs      204 
Section  lining  kink.  More  about  that.  Bow- 
man  '699 

Selecting   the   proper  babbitt      1271 
Selective  hardening   kinks.      Addis         768 
Self -aligning  disk  bearings.     Gradenwitz.  .  .  *947 
Self-contained    tool    rack.      Hudson   •1303 
Self-opening  die  head.  Coventry.  {'860.   {•1022a 
Self -relieving  thread  tool.     Dixie   '1009 
Self-starter    for    slip-ring    motors.     Cutler- 

Hammer      {•SOS.    {^9743 
Sel.   James   Waring      •380 
Semi-automatic     milling     machines,     Inger- 

soll        {•1384 
Semi-automatic  pointing  machine,   Kent..  {•ISIS 
Seneca — Star  g-ap  lathes   {•360,   {^4306 
Senn  improved  center   {•433.    {•SSSa 
Seperator   crankshafts.   Milling  keyseats  in. 

Vincent      •.1246 
Served.  To  the  oieu  who        722 
Service.    Aviation         755 
Service  counterbores.   Gairiug.  .  .  .  {•369.    {•484e 
Service  in  New  York  City,  Classification  and 

Compensation   of   Engineers   with   respect 
to  Municipal      1138 

Service    of    the    business    press    to    foreign 
trade       1269 

Service..  Stranghng  our  foreign  trade      570 
Service  to  the  customer.  Technical.  O'Shea.  31 
Setscrews.  Wrench  for  safety.  Atkins.  ...  •SSI 
Setting  machinery,  Pilocollan  method  of.  {'1106 
Setting  nuts  by  power.     Ferber   •739 
Setting    the    milling-machine    vise    in    align- 

ment.     Grill    •356.    Raught,    556.   Cunau   589 
Setting    tool    for    cutting    off    piston    rings. 

Gages  for.     Leighton     •1300 
17,000    connecting   rods    a   day.    Producing. 

Coivin   I  •nog.  n  •isos 
Seventh    National    Foreign    Trade    Conven- 
tion   1310 

Shaft.    "Strand"    link-type    flexible. 
{•213,    {•430c 

Shall  we  lead  or  follow?     Viall      359 
Shaped    pieces    under    the    steam    hammer. 

Forging  round  and.    Hesse   •IBS 
Shaper.  Columbia     {•SSS,   {•868a 
Shaper,   Harvey   16-ln.   crank.  .  {•1165,    {•133*a 
Shaper  Wnk.     Folson.  Jr   •ISeO 
Shapers.  Kellys  30-in.  crank.. .  {•ISie.   {•1334c 
Shapes   in    a   bar.    Milling    special.      Hamp- 

son      ^470 
Shaping  irregular  surfaces.   Stoekbridge  at- 

tachment for      {^1646 
Shaping    machine,     Bruno    slotting    attach- 

ment for  planing   {•477.  {•648c 
Shaping  machine,  Davis  cone-driven. 

{•370,    {•484e 
Shaping    machiiie,    Fairbaims    double-head- 
ed     {•164a 

Shaping  machine.   Fixture  for  use  on  the. 
Vincent   •843 

Shaping  machine  for  propellers.  Keller. ..  {•376a 
Shaping    machine    into    a    power    hacksaw. 

Converting    a.      Denton      •SO? 
Shaping  aiachine.  Jones  &  Shipman  internal 

irear       {•376c 
Shaping  machine.  Perkin  heavy-duty  crank. 

{•1640 
Shaping   machine,    Planinff   an   arc   on   the. 

Fox           'e 
Shaping      machine.       Boughing-out      bevel 

gears  on  a.     Addis     •341 
Shaping  machine.  Streine  heavy-duty  crank. {•322e 
Shaping  machine  to  a  power  hacksaw.  Con- 

verting   a.      Raught    559.    Hicks      "SSS 
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Shaping  machine.  Tool  bar  for  the.  Burke.  ̂ 899 Sharing.    Profit         373 
Sharp  comers,  Drawing  shells  with.  Bahr.  .^403 
Sharpener.    Ingersoll-Rand    drill-steel. {•1064.   finZa. 
Shaving     dies.     Combined     trimming     and. 

Stanley      '297 Shaving     Dies,     Adjustable     trimming     and. 
Stanley      ^177 

Shear.     Gray's     turret     rotary.      Southwark 
Foundry   and   Machine  Co...  {'1115.    {•1278a Shed     for     steel     bars.     Compact     storage. 
O'Shea      •296 

Sheet    lead.    Brittleness   in      1196 
Sheets.  Brazing  steel  tubes  and      643 

Shell.      See  also  "War  Topics." Shells.  Drill-motor  frame  for  drilling  boiler. 
Hunter      •105T 

Shells   with   sharp  corners.   Drawing.  Bahr.^403 
Shifter.  Kremer-Cummins  mechanical. 

{•161.  {•430a 
Ship  building.  Portable  electric  drill  speeds 

up.     Paul   ^1284 
Ship    construction,    Pre-assembly   in.      Gate- 

wood      I  •!.  11   ̂ 171 
Ship  repairs.  Arc  heating  in.     Rich   ^978 
Ship    work.    Plastic    arc-welding    on.    Smith. 'ISg 
Shipping,   Packing  for  domestic  and  export. 

Knowlton      •SSS 
Shock      absorber     for     intermittent      gears. 

Erwin      •329 
Shop  at  Balboa.  Pattern.     Gatewood   ^723 
Shop,    automobile    work    and    the    machine. 

Hampson       1001.    1059 
Shop    courses   in    metallurgy   at    the  Michi- 

gan   Agricultural    College.      Dirks   •961 
Shop.  Dozen  kinks  for  the  machine.  Durant.  244 
Shop   force.    Recruiting   the      635 
Shop.  Keeping  mosquitos  out  of  the.     Hud- 
son     •lllO 

Shop.  Locating  a  general  machine.     Alwyn- Schmidt          465 
Shop.  Manufacturing  tools  in  the      744 
Shop  mathematician         481 
Shop   mathematician.    Why  is  a.     Senior.  ..  •966 
Shop  paper  as  a  means  toward  co-operation. 

O'Shea       ^119 
Shop    paper — Some    functions    of    the    em- 

ployees'   magazine.      Bartlett          385 
Shop  paper.   Why  don't  the  employees  read the.     Williams        467 
Shop     produce.     What     shall     the     school. 

Heald        642 
Shop,   Producing  core-hole  plugs  in   a  loco- 

motive.     Ruark       ^1313 
Shop.   Rules  of  etiquette  to  be  observed*  in the   machine.      Wheeler         282 
Shop  to  emergency  production.  Converting  a 

machine.      Sheldon      ^431 
Shop   truck.      Haskell      {•319,    {^4840 Shops     For    small    shops    and    all.      Lucas. 

•30,    •Se,    •138.    ̂ 194.    •340,    •300,   340. 
354.  425.  1103.  1240 

Shops.  Piecework  in  German.     Heise      77(i 
Short-cut   lathe.    Adams      ^747 
Short  leads  for  the  compass.  Saving.  Morse. ^414 
Short    studs.    Methods    of    holding.       Vent- 

ner      ^1253 
Shoulder,    Cutting    the    teeth    of    a    pinion 

up  to  a.     Miga      •gso 
Shrinkage   equivalents.    Table    of    porcelam. 

Case         352 
Siblsy  24-in.  drilling  machine   {•SOSe 
Sibley    36-    and    38-in.    sliding-head    drilling 

machines      {^1017.   {'ilSZa 
Side  do  you  stand  on?  Which.     Raught  137. 

A'Hearn      •1243 
Side    of    grinding    wheel    on    regular    stand 

Adapter   for  using.      Parker      •718 
Side      press.        Wiihams-White      No.      40-A 

straight      fll&2.    {•1278c 
Sidelights  on  automobile  building.     Rich.  .  .1353 
Sights.  Graduating  range  finder.     Rich.  .  .  .•1097 
Silent    partner.    Mr.    Jobber's   1067 
Silver  Mfg.  Co.  r.adial  drilling  machine..  .{•110c 
Simmons  openside  planer   {*805.   {•974a Simmons  universal  dividing  head. 
Simon  combination  vise,  Germanow. 

{♦860,  {•1022a 
Simple  and  effective  press  guard.  Allison. •ISOa 
Simple  expanding  mandrel.  Kurzweil  ....  *13tS7 Simple     fixtures     for     motor     work.     Four. 

Hudson      'Zgi 
Simple    high-speed    polishing    device.      Vin- 

cent      •lOS? 
Simple   tumbling   barrel.      Hudson      •SS 
Simple  indexing  device.     Rich   •1243 
Simple  quick  reversing  clutch.     Parker. .  .  .  ̂ 916 

{•859.    {•1032a 
Single-cylinder    gasoline    engines.    Manufac- 

ture of.      Hunter   I   '1079.   II   'IBS? 
Single-end    drilling    and    centering    machine. 

Cadillac      {'ISIO.    {•1334c 
Situation,   European.     Oesterlein      313 
Situation  in  Germany,  German's  view  on  the industrial         365 
Situation  in  Italy,  Glance  at  the  industrial. 

Woods       •ISSS 
Sixth-wheel  type  trailer  truck,  W.  &  I. 

{•423.  {•SSSa 
Ifi-in.  vertical  drilling  machine.  Hoosier. .  {•1325 
60    and   73   in.   lathe.   Betts-Bridgeford. 

{•1116.    {•13780 
Sizes  of  studs.   Tap-end         773 
Skids,   Cowan  feet  for  transveyor   {•268a 
"Skroo-Zon"    file   h.mdle      {♦529 
S.    L.    &    M.    Sales    Co. — Miller   radius    and 
Size    on    mandrels,    Stamping    the.      Grill.  .    514 

angle  grinding  wheel  dresses..  .  .{'104.  {•376e 
Sleeve.  "Utihty"  tool   {^644.  {•SCSa 
Slide    of    lathe.     Surface-gagre    adapter    for 

tool.      Parker      ^1154 
Slide  rule,   Knief      {^1646 
Slip-ring       motors,       Cutler-Hammer       self- 

starter   for      {•805,    {•974a 
Slitting    operation    for    knife-switch    base. 

Gang,      Vincent      ^941 
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Sliding-head    drilling    machine,    Sibley    26-   
and  28-in   {•lOl?,   {^11223 

Sliding  heads.  Barnes  all-geared  36-in.  gang- 
drilUng  machine  with   {•Sei    {^4306 

Slip  bushings.  Holding.     Freeman  326.  Bow- man          600 
Slitting   and   leveling  machine,    voder  gang. 

{♦116.3.  {•1334a 

Slotted  angle  irons.  Taft-Pierce..  .  {^424.  {•538c Slotter.   Changing  a   scrapped  press  into   an   
efficient.      O'Shea      '^^^ 

Slotting  attachment.  Walsh  4  Allen   {'560 
Slotting   machine,    Atkins   {♦968.    {•1073a 
Slotting  machine.      Muir   {'lOlO.    {•llSSa 
Slots,  Tools  tor  making  narrow.  Lucas.  .  •10 
Small  parts  on  the  floor.  Sorting.  O'Shea.  •  1139 
Small  pulleys.  Match  plate  for.     Leach.  .  .  .•408 
Small   round   threading  dies.      Maker   '147 Small    shops    and    all    shops.    For.      Lucas. 

•20     ♦80     ♦laS.    ̂ 194.    •340.    •300.    •340. 
354.    ̂ 425.    1103.    1340 

Small    shop's   experience   with   cheap    labor. 
Leach       •  ■  •.,•■.      627 

Small     track-laying     tractor.     Building     a. 
Coivin       •.■  •  -407 

Smith  &  Coventry  keyseating  and  mortlsmg 
machine      -6.  •   **15|S 

Snap  gages.  Making  special.  Teckler.  .  .  .  .  'SS 
Snow  &  Petrelli  reversing  gear.  .  .{•268c.  {•434 
Snyder   34-in.   drilling  machine   {•1267 
Societe  le  Construction  Metallique,  Corrected 

list  of  boring  mills  for      104 
Society    meeting.    Taylor    llBo 
Society     of     automotive     engineers     annual 

meeting       •.   •  •.-  •    "07 
Soho.    Birmingham.    Old    English    machme 

tols    at.      Chubb   'ftS 
Soldering  iron.   An   electric  arc.     Bnggs...^8a3 Soldering    paste.     Hess     "tool"      „in 
Soldering  with  zinc.     Prew      970 
Some  details  of  airplane  manufacture.     Coi- 

vin         *j01 

Some    drafting-room    kinks.       More   •lOgS 
Some  effects   of    "Compulsory"    use   of    the 

metric    system.       Stutz       '683 
Some    functions    of    the    employees'    maga- zine.    Bartlett      ■  •    38o 
Some   interesting   piston    operations.      Hud-   

•679 

Some  operations  on  caramel  knives.  Hamp- 

601 Some   tools    used    in    making    the    keyboard of  a  composing  machine.     Hand   ,tSi 

Sorting  small  parts  on  the  Door.     O'Shea.  •IIJH 
Sound     detector.       Clark   '888 

Spacers    for    step   milling    work.      Thomas.  •7'.:9 Spacing   and   boring   machine   horizontal.  {'SeSe 
Spacing   and   boring  machine.    Pearson    Pre- 

cision     {^643.    {•868a 
Spaflord    flve-spindle    drill    head   {'JiOc 

SPARKS  FROM  THE  WORLD'S  INDUSTRIAL FORGE : 

— Acknowledgment   of    season's   greetings.  .      54 — Advance    Furnace    and    Engineering    Co. 
organized      1121 

— Advertising  engineers  open  oflicea  in  New 
York   City         537 

— Advertising  the  foreman  who  spilled  the 
beans           537 

— AdWce    from    the    Belgian    Commission .  .  1170 
— Aeronautical    Committee    advises    use    of 

Duralumin      1274 
— Aeronautical  session  of  Society  of  Auto- 

motive  Engineers         648 
— A.  G.   M.   A.   to  meet   at  Detroit      867 
— All-electric    steel   mill    to   be   constructed 

in     Ohio            54 
— Ail    express   charges   to   Canada   must   be 

prepaid           813 
— Allen    now    with    Penn.    Seaboard    Steel 

CoriJoration        1119 
— Amendment  adopted  to  keep  the  arsenals 

going         701 
— America   in   position   to  hold  her  own  in 

foreign    markets         973 
— American  Bronze  Corporation  of  Berwj-n. 

Pa.,    not   bankrupt      1068 
— American    Can    Company    to    hold    large 

auction         923 
— American  Chamber  of  Commerce   abroad.ll8S 
— American      Chamber      of     Commerce     in 

Bolivia        332b 
— American  Commercial  Association  advo- 

cates  trade   with   Russia      923 
— American  concerns  in  Italy  need  not  have 

Italian    managers       1377 
— American    Constitutional    League    formed 

by    Milwaukee    business    men      164 
— American    Locomotive    Co.    books    more 

engine   orders          759 
— American  Locomotive  Co.  reports  big  con- 

tracts      1070 
— American  machinery  in  India      1276 
— American    manufacturer   issues    Japanese 

catalog       1068 
— American  Society  of  Civil  Engineers  elects 

officers       268b 

— American       Society      Safety      Engineers* monthly  meeting        759 
— Americanism  applied  to  industrial  re- 

lations     e48b 
— Americans   at  Lyons  Fair      635 
— Annual  Conference  of  U.  S.  Weights  and 

Measures    at    Washington   1332 
— Annual    Brooklyn   industrial   exhibition..    973 
— Another  National  Association  joins  Engi- 

neering   Council          973 
■ — Applications     for     machine     tools     from 

educational   institutions         429 
- — Are    .vou    a    neat    mechanic?   322b 
— Armour  Institute  of   Technology   receives 

big    gift         634 
— Arra.ML-ing    to    finance    exporting    manu- 

f.T.'Uirers          162 
— A.  S.  M.  E.  program  for  its  annual  meet- 
ing  1020 



January  1  to  June  30,  1920 
AMERICAN     MACHINIST 

Page 

SPARKS  FROM  THE  WORLDS  INDUSTRIAL FORGE — Continued  „    „     ,^       ̂  
—Atlantic  City  selected  Jor  U.  8.  Chamber 

of   Commerce  convention      ;^-, ••,iSo 
  Auburn   men   buy  Malleable  Iron  Work8.1332 

  Austin    and  Linderman   plants   have  been 
combined      ^-  :,:■•,;■■.■  ' 

  A    Y    Dodge,  chief  engineer  ol  the  Racine 
Engineering  Co.      1"03 

— Baker    R.   &   L.   Co.   changes   busmess.  .  .    81J 

— Baker   R.    &   L.   receives   citation.      a^■i 

  Ball    bearings    in     steamship     engines.  .  .    .^14 

  Banking   corporation    in   Spain   buys    sur-   ̂  
plus    automobile    tires .      -J-^ 

— Barker-Colman     Co 's     clubs.....   ■     'l»>; 
— Bartlett-Hayward    plant    offered    for    sale  SI- 

— Bessarabia  calls  tor  American  plows.  .  .  .    Ml 

— Bav   City    foundry   plant  burns      BOB 

— Beigium's    industrial     recovery      *- ' 
— Benieia      Arsenal       appropriation      nrged 

before  Senate  Committee      IIIB 

— Best    land       J  ••;•«■  • 
— Big    pattern    to    be   constructed    at    Mare 

Island        ;  •  •  •  i   ;  ■  ̂̂ ^ 
  Bill    will   give   protection   of   trade   marks 

and    commercial    names   i  no i 
— Blast  furnace  at  Newcastle.  .........  .  .  1U„1 

— Bonus     and     profit     sharing     m     Ontario 
shops      •  •  •   •  ■  •  ■  848a 

— Bonus      distributed      by      Fellows      Gear 

Shaper  Co   ■  •  ■      J"° 
  British    trademark    law    amended......    »J.<i 

  British  war-time  plants  take  up  new  lines  ̂  
of    manufacture    ■  ■      -dB 

—Buffalo  section  of  A.  S.  M.  E.  elects  new 

officers    1«70 

—Bureau  of  Standards  gets  S40.000  appro- 
priation             ;  '  yt-  ' 

— Business  Association  to  review  years  <"8- 

cussion      •,■■•,   iu/u 

-Enisiness  conditions  '"  England  .^.^.g.  .,_.^^.  ̂ ^^^ 
— Buy   tool    works   v.- ;    •  ■  '  V  '    ̂^^ 
— Canada  gets  large  order  from  Belgium  lor  ̂  

railway    equipment      ~oJ 
— Canadian    machine-shop    investments    are 

enormous       ,'■.•'■  i  Vni 
— Carborundum   Co.  acquires   new    plants..  11-1 

— Carborundum    Co.'s    improvements      BOO 
  Carl    F.    Deilz    reports    on    the    European 

situation       v;  ■•  'A'  "•■.''■  ' 
— Carlisle  Ellis  ol  the  Hart-Parr  Co.  returns 

from    Europe    .  ■  •   l"o» 
  C     E     Hildreth    made   vice-pres  dent   4B4D 

— Chamber   of   Commerce    of    United    States 

to   have    foreign   trade  department ....    5.15 
— Changes  back   to  old  name.  ...  .  .  ...  .  .  .    *-» 
— Ch.anges    in    Manning    Maxwell    &    Moore 

Corporation    l-J/il 

— Changes    in    personnel     of    Westinghouse 
Air  Brake  Co   SoSb 

— Charleston    Navy   Yard   has    floating   ma- 
chine   shop   J,%% 

— Chart    of  machine-tool    sales   '^bl 
— Chicago     pneumatic     general     offices     re- 

moved  from  Ch'cago  to  New  York.  .  .  .    81.J 
  Civil  Service  examination  for  safety  engi- 

neer  1--1 

— Cleveland    schools    buy    Government    ma- 
chine  tools   '3225 

— Coal    production      •  -  ■  ■  •  -  ■    ".JO 
— Coal   production  reaches  10.413,000   tons 

for    week   •,   Soo 
— Commission  appointed  to  appraise  arsenal 

surplus    machinery   HOD 
— Company    formed    to    erect    workingmen  s 

home    in    Hartford    ...  ■    184 
— Company   organization   to   make  machme 

tools      ■   .-,;•■    **' 
— Conditions    at    the    Krupp    plant    in    Ger- 

many      ^  ■  •  • 
— Connecticut   firms  combat   housing  short- 

age      ■■   1069 
— Consolidation     of     electric     welding    com- 

panies     ■  •    374 
— rConstruction   materials   and  machinery  in 

Brazd        .■    1333 
— Construction      metallique      representative 

returns  to    Belgium   tor  two  months.  .4300 
— Contributes    85.000,000    to    scientific    in- 

stitutions        *iZ 
— Control  of  Gorman  export  trade      <it)i 
^Convention   of  American  Boiler  Manufac- 

turers  ■ 1333 
— Convention    of    National    Association    for 

Corporation     Schools      ,,?, 
— Co-operative   banquet      lj-|- 

— Co-orterative  (course  beneficial   I'^Zo — Copper  production  for  the  past  year.  .  .  .    108 
— Cornell     engineering     graduates    meet     to 

form    society      814 
— Cotton  Machinery  Company  erecting  new 

buildings          5"! 

— Cril"al  changes  of  nickel  steels   IS'Jl 
— Cullingwood,    George    R   •'-10 
— CurlisK    airplane    and    motor    corporation 

sold          108 
— Davton    machinery   plant   to   reopen      5H.J 
— Delegates    to    International    Chiimber    of 

Commerce     sail   12-0 
— Delivers    lecture    on    lathes    lor    turning 

<'ar    wheels      53o 
— Demand   for  American   machinery  in  for- 

citrn     countrits   268b 
— Demand  for  Commercial  credit  still  grow- 

ing     •''01 
— Detroit  Gear  and  Machine  Co.  is  building 

a   new    plant.      814 
— Detroit  meeting  American  GeM'  Manufac- 

turers'   Associat.'Hi   •1071 
— Directions    for   boxing   machine   tools   lor 

export    shipmen'.         •'*^ 
— Director  of   sales  otiice  appropriation  be- 

fore   senate      •^'^3 
— Directors'   meeting   ol   the  Material  Han- 

d'ers'    Association      f'i* 
— Disposal  of  surplus  machine  tools  of  the 

War    Department    proceeding   rapidly.  .    691 
—Don't  be  extravagant  with  time      HIifi 
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— Dr.  Waldker  heads  "Technology  plan"..    535 
— Drive   lor  33   hours     922 
— Doehler  Die  Casting  Co.  to  expand   1070 
— Domestic  exports  ol  metal-workmg  ma- 

chinery Irom  the  United  States  by 
countries   during   Noveolber.    1919.... 

206.   925 
—Drake    Lock-Nut    Co.    has    foreign    trade 

improvement         814 
— Duplicate   of  express  receipts  reiiuired.  .  1275 
— Duty-free   admission   ol  samples   lor  Bor- 

deaux   fair      534 
— Edwin   Frudden    appointed   chiel  engineer 

Hart-Parr    Company   •263 
— Electrical    Society   chooses   oflipers   1381 
— Electricity  in  the  production  ol  iron  and 

steel         972 
— Emergency    Fleet    Corporation    to    dispose 

of  vast  amount  of  machinery      691 
— Employees  of  the  Cincinnatti  Milling  Ma- 

chine Co.   vote  against  strike   1120 

— Employees'    reading    room   •757 
— Employees'    store   proves   successful   1*277 
— End  of  the  German  Steel  Works  Associa- 

tion         164 

— Engineering  advertisers'  association  elects 
olhcers      814a 

— Engineering     Council     endorses     National 
Public-    Works    Dept   1332 

— Engineering  division  has  a  new  test  fur- 
nace     - •    759 

— Engineering     research     vacancies     at     the 
University    ol    Illinois      420 

— Engineering  with  Russia  given  attention.  1232 
— Engineers  to  meet  at  St.  Louis    .  1022 
— English  trade  letter   923    1069 
— Established   in  new  plant      536 

— Europe   reduced    purchases   here   in   Feb- 
ruary      ;  •  i,'  '  '  't  ' 

— E.  W.  McCullough  manager  ol  New  In- 
dustrial   Department   't  ,?? 

— Expansion  in  the  Link-Belt  Co   1021 
— Exhibition    and    Conventions    of    railroad 

men   1381 
— Exports  and  imports  show  large  increase  _ 

for    January      oJo 

— Exposition    and   convention   of   American 
Steel  Treaters   ■.^-  ■  ■  •  1" '■* — Extension     ol     National     Screw     Thread 

Commission        ■      "59 
— F.  F.  Beall  heads  Gray  Motor  Corpora- 

tion        1021 
— Factory    changes   hands   ■    648 
— Feiker  F.   M..    becomes   vice-president   ol 

McGraw   HUl  Co..   Inc   .•;,••.•••  -214 
— Final  declarat'on  of  the  Seventh  National 

foreign    Trade   Convention   Iddd 
— First  annual  mechanical  inspection  ex- 

hibition         *^~ 
— FirthSterling    Steel    Company    moves    to 

new    quarters        "4 
— Floating    Foreign    Trade     Exposition     an 

assured    success   .•••■•  1381 

  Ford  Trade  School  a  Philanthropic  In- 
stitute      64»a 

— Foreign  Credt  Insurance  now  a  reaUty.  .IS^^g 
  Foster  Merriam  Co.  has  new  foundry .  ..10«« 

— Foundation    for    invention    and    research 
established      ._■■■• 

  Foundry  and  machine  company  purchases 
part    of    explosive   plant    at    Nitro,    ". 

Yjj   4oUD 

  Frankliti    Institute   awards   medals   1119 

— Franklin  Moore  Company  has  new  mem- 
bers        luos 

— Frasse    Steel    Company    reconstructs    its 
plant         ^■'° 

  Fred  T.  Ley  to  head  reorganized  machme company       .'  "  j  'il '  '-^Wl 

  Frevert  Machinery  Co.  acquired  by  Peter A.  Frasse  &  Co.,  Inc..  .  ■■  ■  ■  •   }"Sn 

  From  elevators  to  machine  tools   
lo~u 

  Gasfitters  invention   for  armless  men.  .  .  .    -04 
—General    Electric    leases    Remington    war  ̂ ^^ 

— Genc'ral    Electric  Co.'  estabUshes   a  train- ing  school  for  employees.   •    oui. 

—General    Electric  Co.   has   niachinery  sent 

to   Bartlett-Hayward  plant    ■  ■  '■"■^'^ 

  German    engineering   industries    preparing 
to    distribute    trade    papers    in    foreign   ̂ ^^ 

  Ge'rm.-in    war-blind    working    in    machine 

—Great   storage  plant    lor   coal   and   po
wer 

suggested  lor  Newark   meadDws   
...484 

—Government  gets   S4,990.6G'2   lor  surplus^_^ machine   tools   •'•■',''•  «''' 1."  "    '^ 
— Govemiiig    Boards    ol    Pounder   Soeieties^^^^ 

—Goodyear"  Industrial'  'Uni'versity    for    em-  ̂ ^^ 

—GreSid  Tap'&'Dl'e  Corporation's   
new 

officers   and   directors.  .......•■••  ■■■    
0''° 

—Gun  stock  b.anks  to  be  sold  by  War  De-   ̂ ^^ 

  Harr&'coole'y'  increase  stock   ^.U"^"^^* 
—Hess.     Charles    N.,     organizes    new    «°'^;^„^„ pany       ■.         jtAo 
  Honors    for    factories   ■•.■■'    «ie 

Zh?uS  Motor  Car  Co.  double  capacity..
    648 

  immiBTatioM    conference   ,••'■;'■ 

-!mor^ra'°on    ol    automob  le   and   motor-  ̂ ^^ car  coieern   -,   wahk 

—Increased  production  coivention .  .  .  .  .  .  .  .  04BD 

-Industrial   Relatio'^  As'^ociation 
  to  meet 

-inlist^i^a^rfviero'l  Sg^sh  •
conditions:  ! '428 

-iSdSI  r  a    ?eview  ol  Great  Britai
n.    S.tua- 

tio-i  in  Scotland  continues  good  .  Sho
rt- 

age   ol    raw    material    in    Birmingbam^^^g 

— InsTniclion'  'of  'enlisted '  men    in    i}i<ixiv^-  ̂ ^^ 

_I„temate"commerce-  Commission  deflne"  gg^ scrap   iron   

483 
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—Introduces  bUl  to  e'taWiyb  rtandwd  md decimal   divirions    of    welghU.    meuurM.  ^^ 

— Invit'atloni" for' 'joint 'conference   tent    W 

National    Societies   i"°° 
— Japan's  machinery  imports   •  ■  •    "««> 

— Janette    Manufacturing    Company    move* Into  new   building   .•  •  '^  '  ' 

—John  F.   Dodge  dies  of   influenia  In  New York        3Z1 — John    Hettich      2Si 
— John   Jeppson      jSi 

— Joint   meeting  on   aluminum.      *^' 

— Kalamazoo  Co.  changes  hands.  ......  ••ifo*' 
—Kearney    &    Trceker    to    open    a    store    In 

Cleveland      •  •   ■  •    '*''" 

— Kerbaugh     Construction     Company     pur- 

chased  by  the  Poland  Construction  Co.  loa 

— Koehring  Company  opens  three  Southern offices         o/« 
— Koether     again      promoted      In     General 

Motors   Corpor.ation   i,' i'  '  /•"»■' 
— Labor  disputes  decreasing  says.     Federal 

Conciliation    Director     ......  .  .  ••••••    *""" —Latest  additions  ol  the  Black  and  Decker^^^^ Co   •        K.'lA 

— Latin- American  trade      ■  .  •  •  •  •  •  •  ,?S? 

— Lefiingwell    speaks    on    economic    evils..  11^1 

  X,    I.  Yeomane  becomes  manulactiuw.  .'lasu — Licensing    ol    engineers    in    New      York 

g^^^g         lAAX 

— Lieutenant  jean  Jean's  Mission   .....  .  .  .1274 — Lieutenant-Commander    Peterson    of    ine 

sales   division   ol   the   navy.  .......  .    4oo 

—Lite  of  the  National  Screw  'Threads  Com- mission    recommended   to   be  extended.    6Ui 

— Liquidation    ol    war    contracts      »»* — Little   things      ■,'  ■  ' .  'V   f 
— Low    production    state    of    mind    says   •'■,„-. 

H.   McGraw     ■   ,-        " 

— Machine    company    building    homes    lor employees     .....  ■  ■  •  •  •      Js? 

— Machine  outlook  in  Mobile      4.4( 
— Machine-tool     combine     opens     omce     "     „„ 

Grand  Central  Palace.   Iggg 

— Machine    tool    exports   in    FebruaiT      »^^ 

  Machine-tool  situation   in   Denmark   122U 
— Machinery     Club     ol     Chicago     increases  ^^^ 

— Mac'wnery  'Cl'ub  ol'  Chicago  'votes.  .  .  .  .  .  1021 
— Machinery  goes  in  with  root  incomplete.  117U 
— Machinery  outlook   at   New  Orleans      J70 

— Machinery   parts   needed   in   Brazil ......    -»» 

— Machinery   Sales   Association   organized ..  1020 

— Machinery  will  do  worlds  work  says  Edl- 
son   ,?2a 

— Machinists'     annual     convention.  ...... .1100 
— Major  Johnson   now  assistant  director  ■",    .„ 

sales          Igs 
— Man    ax'oms         g"^ 

  Manufacturer    forms   export    company.  .  .    a»u 

— March  exports  ol  metal-working  machin- 
ery   .XllW 

— Maryland   Company    takes   over   Black   * Decker     plant        .■  ■  \i' 

—Material     handling     machinery     at     New 
York    Electric    Show       .  .     .  .  l-iu 

— Material-handling  machinery  manulactur- ers'    resolution       -t-  ■  •  ■- ■  '  '.i;  ■■' 
— Meeting    dates    announced    by    the    iSnKi-   ,„„ 

neers'  Club  ol  Philadelphia.  ...     ...  •  ■•182 

—Meeting  ol  Engineers'  Club  ol  Cincinnati  263 

  Meeting  of  Milwaukee  Engineers'  Society.  760 — Menace  to  American  industry      4;i» 
— Metric   System  condemned.  .  ..•■■■••  j;  .i-"' 

— Metropolitan    section    of    S.    A.    K.    <"»- 
cusses    piston    r'ngs   u"" 

— Military    Engineers'    Society    is   being    or- 

ganized       •  ■  •   ■°*" 
— Minimum    export    prices   ol    German    ma- 

chine  tools   ■  ■  ■  ■  ■  -^  ■  ■  ■  :^  V  I 

— Mob  le  machine-shop  units  to  be  used  for 

road   building      •  ■  ,■ .  ■  •  ■  ■  •  •  ■,;  ■    '"'* 

—Mohawk  Valley  Engineers'  Club  has  talks 
on    welding      ■  ■  ■    ■  ■    A;  \:  '  '  „.V_" 

—Mohawk    Valley    Engineers     Club    organ- \y^^          *-D 

  Move  tractor' industry  to  old  govemmcnt^^^^ 

-Munch  buys'  Miller  Works.  .  ''■■■■■  '.  v;  VL^"®^ —National  Copper   and  Smelting  Co.  leasee  ̂ ^^ 

  NaUonal  efficiency  society  appoints  exec
- 

utive   secretary    .  .  .*   ■  •  ■      *** 
—National    Engineering    Societies    growing 

ranidlv    ±mAJ~ 

—National    Marine    Exhibit    held    at    New York    

—National  'metal    trades    associaUona    con-  ̂ ^^ 

— Na'tfona""    safety     "  engiiiw^riiig      sections 
spring  conference    .............  •  •  ■  .  "*? 

  Navy  offering  surplus  materials  for  sal
e.  374 

—Negotiations    under    way    tor    the    export 
of   railroad  equipment    ........  ■  ■  •  ■  ■  ;*; 

—New    L-ritain    Machine   Co.    elects    officers
  866 

—New  building  for  the  Vonncgut  Machin-  ̂ ^ 

— Ne"  De'iJarture'  'lias    liew'  hotel-club    '<«• 
employees   1 1  «s 

— New    grinding    machine   in^R 

— New    industrial   city.  .......  ;•/,•■•;•-    *'^" 

  New  International  Chamber  ol  Commerce^ 

to    be    formally   organized.      '"" 

—New    Milwaukee    Drop    Forge    Co.      7B» 

—New    name    in    Cxy-Acetylene    leW'-'i^™   New   officers  for  the  Western   Society  ol     ̂  

— Ncw"^offlcers    o'l    New  '  Bi-i'taiii  '  Machine^^^^ 
— New"'  piant'  ol'  the  'Co'nradson    Machine^_^^^ 

  New  president  ol'  the  Johnson  Bronze  Co.  216 —New    president    of    the    National    Melal^ Trades  Association      ,.•  •  'J,'  U; 

  New    radio    trucks    wUl    soon    t>e    given 

trials       "** 
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—New   supply   division    manager   for   Weat- 
inghouse  Seattle  ofliee   •534 

— ^New    type    of    British    airplane    engine.  .    535 
— New     vice     president     for     Westinghouse 

Electric   International    Company   •320 
^New    Washington    Gun   Factory    assistant 

superintendent   appointed      974 
— New    Westinghouae   district   manager   for 

New    York         483 
— N.  Y.   State  Industries  not  to  hire  farm 

labor       1275 
— Newly   Incorporated   company    takes   over 

the  Simplex   Machine   &   Tool   Co      594 
— Nicholson  file  company  elects  officers  for 

ensuing    year          483 
— 19S0  New  York  automobile  show      215 
— Nuttall  products  to  be  handled  by.  West- 

iughouse   salesmen         163 

— OtRcers  elected  by  the  Norton  Company. 484b 
— Ohio  and  Michigan  schools  lead  in  filing 

questionnaires         214 
— Oil  Associations  hold  joint  conference.  .  .1381 
— One  million   pounds  of  tool   steel  offered 

for  sale         263 
— Opens  an  ofHee  in  Philadelphia      321 
— Opportunity  to  supply  machine  tools  to  a 

Par    Eastern    nation      322 
— Ordnance    Salvage    Board    auction    sale..  1121 
— Orville      Wright      awarded     John      Fritz 

medal      1118 

- — Page  steel  and  wire  acquired  by.  Ameri- 
can    chain          637 

- — Pamphlet   on   American   Ingot  Iron   Wire. 1069 
— Patent    office   salaries   1168 
— Patent  Office  salary  bill's  passage  insured. 1222 
— Permanent  exhibition  of  construction  ma- 

chinery    established     in     New    York .  .    320 
— Peru    ratifies   Pan-American   Trade  Mark. 

Convention        1020 
— Philadelphia     Foundrymen's     Association 

meeting      1119 

— Piatt  Iron  Works  has  been  sold      537 
— Polytechnic     Institute     gets     government 

machine    tools          482 

— ^Portable    engine    cranker       .'.,'.    376 — Porto  Rican  exposition   announced      322 
— Production   of  Trahern   pumps  increased.    812 
— Program    of    the    American    Drop    Forge 

Association       1069 
— Progress    of    the    American     Engineering- 

Standards   Committee         375 
— Promotion    of    Westinghouse   Electric   of- 

ficials        594 
— Proposed    Anglo-American    Standards    for 

rolled-steel     shapes        1119 
— -Prospect   of    trade   with    Russia   wanes..  1322 
— Prospective   railway    and   machinery   pur- 

chases  in    Russia         268 
— Rail     head     takes     action     against    Com- 

pulsory    Metric    Laws   1118 
— Ralph    G.   Macy  elected  vice-president   of 

Engineering  &  Appraisal  Co          922 
— R.     E.     Plimpton,     formerly     of     S.A.E., 

joins    Wales    agene.v        924 
— Ready   market   in   Palestine   lor   maehin- 

„<'jy  .    ■  ■  :.,:  ■  ■  :      162 — Reducing    idle    time    868 
— Reiley    heads    Davis-Boumonville    Co. .  .  .  1118 
— Remedying  the  exchange  crisis  in  Pranco- 

American  trade  relations      321 
— Removal     and    consolidation        1168 
— Representatives    of    thirty   nations    to    at- 

tend    convention     of     Foreign     Trade 
Council          320 

— Republic  of  Bland  to  campaign  550,000.- 
000   loan  in   U.   S   1119 

— Reorganization    of    the    P.    W.    V.    Atito- 
matic    Machine    Corporation          426 

— Reorganized    Newark    Company    590 
— Resolut:ons  again.st  Metric  System   1120 — Result  of  the  zone  law        1108 
— Revalidating    American    trade    marks    in 

Germany.       Williams          216 
— Rimmona  Colton  Pa.v     •376b 
— Rocktord  machine-tool  companies  in  good condition          703 
— Russian    militarization    of   labor        1220 
— Safety    campaign       1332 
— Sale  of  steel  at  Dodge  Bros.  Detroit  plant 

No.    3            oxQ 
— School     requisition     for     2.000     machine 

tools                 3(33 
— Second    Annual   Convention    of   industrial 

Relations    Association          974 
— Second  annual   New   York   aero  show.  .      700 
— Secretary    of     Navy    authorizes     sale    of 

30.000    tons    of    steel   1021 
— Seek    trade    with    Russia      972 
— Senate  and  Congress  add  proviso  to  trade- 

mark    act          QQQ 
— Sessions     of    Pennsylvania     Safety    Con- 

„  ̂re.ss   648a 
— Seventeenth    meeting    of    American    Iron 

and    Steel    Institute             1274 
— Seventy-third     birthday     of     Thomas     A 

Edison      •374 
— Several  hundred  tons  of  machine  tools  in 

the    "Powhatan"    cargo   268b 
— Ships    delivered    passes    mark    set    by    E. 

N.    Hurley            108 
— Shipyards  have  805.000  gross  tons  under construction          162 
— Silver  Jubilee  of  Manufacturers'  Associa- 

„  tion         974 
— Simmons     Machine    Company    expands.  .    866 — Small-arms  plant  for  Chile          702 
— Society  of  Automotive  Engineers  to  hold 

annual  meeting           54 

— Soft   coal    output   gains   ]  *  *    704 
— Some    <los    and    don'ts    that    will    help   in 

foreign    trade          923 
— Southern    Stove   Manufacturers'   meeting!  1380 
— Special  Libraries'  Association  is  taking  a censtis           690 
— Special  shapes  in  a  bar,  Millinf.'.     Hamp- 

son      •470 
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— Spencer,   the  philosopher,   opposed  Metric 
System        1222 

— Spiral  milling  cutter  for  side  rods.    Stan- 
ley      ^455 

— Sponsor   for  safety   codes   selected  by  A. 
E.    S.    Committee      1276 

— Standardization    of  ball   bearings   1277 
— Stanley  Rule  and  Level  Co.  votes  to  sell 

out         814 
— Stanley   works    merger      701 
— Steel.    Copper   in    rustproof      456 
— Steel,    Investigation    in    phosphorous    and 

sulphur  in         479 
— Steel  shortage  in  Great  Britain      536 
— Steiiimetz    motor-car    corporation      374 
— Strikes   said   to    be    "a   relic   of   the  dark 

ages"       1108 
— Summer    courses    in    management   1274 
— Summer  meeting  of  the  S.A.E      812 
— Sulphur    material    sold   by    navy   depart- 

ment          426 

— Telephone    development      ,  .    924 
— Ten  phone  messages  go  on   v^re  at  once.      54 
— Tentative  program   for  the  National  Con- 

ference   of   Business   Paper   Editors.  ..  1222 
— Then  and  now.     Ojam   1170 
— Thousands    to    get    free   trips   to    Sullivan 

plants      1221 
— To  equip  Spanish  Steel  Mill   1381 
— Three   associations    to   hold   a   triple   con- 

vention   in   Atlantic  City      108 
— Three    Worcester    firms     maintain     New 

York   headquarters         438 
— To  technical  educators  of  the  country.  .    266 
— Tool  companies  merge      376 
— Trade  marks  in  Peru      769 
— Training  courses  for  foremen      163 
— Twist   Drill   and   Drop   Forge  concerns   to 

vote  on  merger      813 
— Two  large  saws  for  Western  forests.  ..  •703 
— United    States    Civil    Service   examination 

Ordnance    Research    Engineer   1118 
— U.    S.    exposition    at    Buenos    Ayres   1333 
— U.  S.  machine  tools  get  business  in  Java  934 
— Use   of   trailers      1070 
— v.  C.  Kylberg  resigns  from  machine-tool 

section    of    war    department      429 
— War  claims  board  experts  turn  to  indus- 

trial  work      1221 
— War  contracts  liquidated  by  the  War  De- 

partment         56b 
— War    Department    issues    bulletin    listing 

4.000    different    machine    tools      362 
— War     Department     not     connected     with 

French     negotiations      700 
— War  Department  offers  surplus  stocks  to 

tornado-swept     areas          813 
— War  Department  settles  23.314  contracts  330 
— Warner  &  Swasey  holds  sales  meeting.  322 
— Warner     &     Swasey     investigate     export 

„fle>d      322b 
— Washington    Navy   Yard    to    auction    ma- 

chine   tools         973 
— Waterloo    Gasoline    Engine    Co.    to    erect 

four    buildings          974 
— Westinghouse  Air  Brake  Company  organ- 

izes    export     department   •282 
— Westinghouse    officials    decorated    by    the 

Emperor     of    Japan   1376 
— West'nghouse     opens     largest     employees' 

Cafeteria       •1021 
— Westinghouse  opportunities  for  technical 

graduates           429 
— What  one  school  gained  by  the  Caldwell 

Bell          758 
— What  s   ailing  America  these  days?   1333 
— Wickwire    steel    absorbed      214 
— Will  investigate  South  American  markets  108 
— ^Wireless  device  that  will  ring  alarms  on 

other     ships          535 
— Wittstein    leaves   Chapman   Co   ^1277 
— William    L.    Kaiser    promoted   ^702 
— Work     in     connection      with     Industrial 

Safety    Codes       1380 
— Working  out  a  plan   for  distributing  sur- 

plus machinery  to   schools      163 
— World's   largest    sale    of    commercial    air- 

planes        314 
— Would  transfer  surplus  machine  tools  to 

vocational  education   board      263 

— Yale    &    Towne    Manufacturing    Co.    an- 
nounces   change    in    personnel   1381 

— Y.   M.  C.  A    schools  file  applications  for 
machine  tools         362 

Special    expanding    chuck.       Gustafson .  .  .  ̂ 1297 
Special    fixture    for   milling  rails    for    auto- 

mobile frames.     Wilson   •1353 
Special     job.     Adapting    a     machine     to     a. 

Perber       •955 
Special  machinery  in  the  future.     Entropy.    121 
Special    screwdriver.      Hattenbcrger   •878 
Special    snap    gages.    Making.      Teckeer.  .  .  .    'SS 
Special    work   on   manganese  bronze  propel- 

lers.     Paul          •70 
Speed       attachment       for      engine       latlie. 

Parker      .1009 
Speed   plan?rs.   Syerson-Conradson   multi .  .  . 

c       .,        ,    ..  ,  ♦•1314.    fl334c Speed   polishing  dev  ce.    Simple  high.      \m- 
„  eei'     •   •lOS? 
Speeds,   An  aid  to  determine  pulleys,  diam- 

eter    and     speeds.       Klein   1076 
Speeds   in   machine   tools.    Geometrical   pro- 

gression    of.       Stutz      117 
Speeds    up    shipbuilding.    Portable    electric 

dr'll.       Paul   ^1284 
Spindle    construction     for    Badger    grinding 

machines      t*359,   t«430e 
Spindle      disk-grinding      machine.       Badger 

double      {•1262 
Spindle  dividing  head.  Hollow.  Stewart !..  •08'2 
Spindle  drilling  device.  Multiple.  Ferber.  .^725 
Spindle,   drilling  machine.   Fox   multiple.  J«1377 
Spiral  Gear.  More  about  the.     Perry   •848 
Spiral   s-car.    What    is   a.      Copeland      852 

Spiral'      gears     again.       O'Brien      913 

Page 

Spline  gage.   An  interesting.     Moore   •629 Spline    milling    machine,     Taylor    &    Fenn 
two-spindle      t^210.    ̂ •430c 

Spoiled  work  and  its  prevention   637,  986 
Spoiled   work.    Letter   on      688 
Spoiled    work.    Reducing      918 

Spring   Meeting.    A.S.M  E   •1327 
Spring    plunger    support.    Clamping    device 

with    automatically    locked.       Belmont .  .  •722 
Spring  testing  machine.  Compression.   Hun- 
ter      ^326 

■Springfield"    boring   lathe   t^477.    {•648c 
Springfield  Machine  Tool  Co. — Ideal  geared- 

head  engine  lathes   ^•421,  J'538a 
Square-hole    drilling    device.    Watts   {•56a 
Squaring   device    for    the   planing   machine. 

Accurate.     Dixie      ^946 Senior      1076 

Slamets    gun-boring    lathe   {•376a 
Slamets  No.  44  vertical  milling  machine.! •323a 
Stamping  press.   Toledo   drawing   and   

{•103.     {•376e 
Stamping  the  size  on  mandrels.     Gill      514 
Stamps    are    made.     How     hand-cut     steel. 

Hand          •?! 
Stand.    Adapter   for   using  side  of   grinding 

wheel   on    regular.      Parker   ^718 
Stand   on.    Wh'ch   side  do   you       Ahearn.  .  ̂ 1243 
"Standard"    geared-head    engine    lathes.  .  .  . {•476.    {•SSSc 

Standard    inspection    gages.       Gerlat   •205 
Standard    rolling    mill   {•SeO.     {^4846 
Standard    title,    lettering   and   lines.    Childs.^356 
Standards     for    Pennsylvania.     Machine-tool 

safety       1114 
Standards.    Recent    papers    of    the    Bureau 

of          907 

Standards.     Wheelbarrow.      Leach   ^1145 
Standardization    of    grinding    machine    clas- 

sification.      Henry          738 
Star   gap   lathes   {•260.    {•430e 
Starter.   Cutler-Hammer  automatic      

{•585.     {•648c 

Starter     for     small     direct-current     motors. 
Inclosed     faceplate       {•527.      {•648c 

State    Accident    Insurance    extremely    suc- 
cessful     1168 

Statistics     show     that     accidents     have     de- 
clined in   the   steel   industries      *bZ 

Status  of  the  school  shop.  The.   Forbes.  .  .    169 
Heald         458 

Stay   in    the  ranks.      Damm,   M.  E      942 
Steadfast   switch,    Harvey   {•1164.    {•1334a 
Steadying   a  drilling  machine,      ffich   'llSd 
Steadyrest.    Advance  lathe   {430a 
Steam   hammer.   Forging  round  and   shaped 

pieces  under  the.     Hesse   •ISS 
Steam-hammer    swagers.    Design    of.     Hesse. ^145 
Steam   pump   repaired   by    the   aid   of   drill- 

ing    machine.       Washburn   •176 
Steel.      See   also   "Tool"    and   "Heat   Treatment" Steel    by     magnetic    analysis.     Location     of 

flaws      in       rifle-barrel.         Sanford      and 
Konwenhoven       ^892 

Steel-clad     transformers.     Westinghouse.  .  {•llOe 
Steel    development.    Review    of    alloy-steel. 

Marshall         817 
Steel   production.    Electric      998 
Steel.  Results  of  a  series  of  testa  Of  water- 

quenched    free-cutting.      Miller         *87 
Steel  scale.  Extension   for  a.    Dixie   •IISS 
Steel    tubes    and    sheets.    Brazing      543 
Steel.    Welding   stellite   to   carbon.      Corey..  ̂ 899 
Steels^ — I    Comparative    test    of    high-speed. 
Langhammer  979.   II    •1140,    III    •1227. 

IV   "1292 
Steel    without    distortion.    Hardening.     Col- 

vin      "489 
Stellite.      a      new      gage      material.        Van 

Keuren         1045 
Stellite.   How  to  use.      Kronfeld   '293 
Stellite  to   carbon   steel.   Welding.      Corey.. '899 
Step   milling   work.    Spacers   for.      Thomas. '729 
Step  toward   accident  prevention  in  Massa- 

chusetts        919 
Stock     articles.     Weight     chart     for     bar 

Ernst   ^351 
Stock  cores.  Saving  pattern  work  by  using. 

Duggan          "SoS 
Stock.  Handv  die.     Ward   ^1098 
Stocks,   Machining  operations  on  die.  Hun- 
ter      •231 

Stockbridge  attachment   for  shaping  irregu- 
lar surfaces      {•164e 

Stokins    &    Zonen.    Ltd. — German    machine- 
tool  competition  in  Holland,  Belgium  and 
France              153 

Stolen  trade  marks      373 
Stops.   Le   Blond   crossfeed  for  lathes.  ..  {•SlBe 
Storage.    Eflicient    pattern.     Dixie   •ISe 
Storage   in    a   gaseng  ne    factory.      Tool...  •183 
Storage   of    patterns.    Safe.      Hunter   '901 
Storage     shed     for     steel     bars.     Compact. 

O'Shea      *296 
Store  labor.  Johnson  plans  to.  Godfrey  742 
Straightedges,  care  of  cast-iron.  Dixie.  .. '1341 
Straight     side     press.     Williams-White     No. 

„.^'?  A    •  ■  ■   {•1163.    {'12780 Straight  table.  Circular  milling  on  a.     Hud- 

son               •Q'^ 

Straightening    machine.    Whitney. .'.  .'.  .  !  {•1266 Strap.  An  adjustable.     Pisher   ^492 
•  Strand"    link-type    flexible    shaft   

„,         ,.  {^212.    {•430c 
strangling    our    foreign    trade    service      570 
Strcine  heavy-duty  crank  shaping  machine. 

{•322e 

Streine    toggle    type    forming    press   

c.    ,     ,         ̂   {•745.    {'SeSe 
stucls    lor   the    lathe   faceplate.    Adjustable 

Parker        •  l^'SS 
Studs.    Methods    of    holding    short.      Veiit- 

„  1  >!•    •icsa Studs,    Tap   end   sizes   of      773 

SuDpress       See    "Press." Substitute    for    a    lathe    chuck.    Canadian 

„   f  .irbcs          126 
Supfrestion  to  makers  of  milling  machines. 

Chiarello       •lOlO 
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Successful.    State    Accident    extremely   H66 
Sulphur    in     steel.     Investigation    of     phos- 

phorus   and          479 
Sullivan    portable   air   compressor,  t "859,    t974c 
Summer   Sabbath-day   idyll.    Pipe   dream    of 

a  -tramp  machinist.    Quharity   •TTG 
Summer   time.    How    to    keep   employees    on 

the   job   in.      F.    H.    Williams   1365 
Superior     collet     chuck   J«807,     t»974e 
Superior    No.     1     hand-milling    machine... 

t*1115.    J«1378a 
Supernational     organization.     International. 

Osborne      '920 
Supi)ort.    Clamping    device    with    automati- 

cal.y  locked  spring  plunger.     Belmont ...  •723 
Supporting  an  overhanging  flxttire   automa- 

tically.      Bich        •492 
Supplies    that    cost    the    foreman    nothing, 

Second-hand.     O'Shea          94 
Surface      grinding      machine.         See       also 

"Grinding." 
Surface     Combustion     Co.     oven-type     fur- 

nace     t*164a 
Surface-gage  adapter  for  tool  slide  of  lathe. 

Parker      •1154 
Surface    gage.     Home-made.       Hagstrom.  .  .  •795 
Surfacing   machine.    Wadkins   hand   feed..t484a 
Survey.    Motor    gasoline      742 
Swagers.    Design    of    steam-hammer.    Hesse. '145 
Swaging  machine  and  toolroom  methods  of 

making     the     dies.       Thompson   •275 
Sweeping   back    the   tide.      Entropy   •IISS 
Switch    bases.     Gang-siitting    operation    for 

knife.       V'ncent       ^941 
Switch.  Electric  Controller  &  Mfg.  Co.  a.-c. 

starting       t*164e 

Switch.  Harvey  "steadfast'.  .  .  .I:^lie4.  {•1334a 
Switch,     Westinghouse     safety     motor-start- 
ing      t*268c 

System   and  routine  in  a  phonograph-motor 
-shop.    Organization.      Thompson   "127 

System.    Experiences    with    the   metric.    Mc- 
Cabe      818,    •1063 

System.    Metric      863 
System.    Needed   improvements    in    our    pat- 

ent   ofTtce     and        Harris      798 
System    propaganda.    Beware   of   the   metric  765 

System.   Some  effects  of   "Compulsory"   iise 
of    the    metric.       Stutz   ^693 

System.    War    on    the    decimal.      Pranz .  .  .  .  •GSS 
System.    Some    experience    with    the   metric. 

Pope       •1298 

Table.  Circular  milling  on  a  straight.    Hud- 
son        •62 

Table     for     the     rad'al     drilling     machine, 
Uotatable.      Lichenberg         908 

Table     made     from     grate    bare.     Welding. 
Phelps      ^413 

Table    of    porcelain    shrinkage    equivalents. 
Case         350 

Tables.     Bad    features    of    drilling-machine. 
Hood       •ISl 

Taft-Pierce    slotted    angle   irons.  ..  t424,    {•538c 
Taft-Pierce   V-bloeks   {•423.    {•538a 
Tangent.  Finding  the  length  of  a  common. 

Bowman        •ISSS 
Tangent   plug.    Figuring   diameter   of   three- 

surface.       Dobbins       ^148 
Tanks  on  a  hand  brake.   Forming.     Hudson^994 
Tap  and  Die  Corporation  Handling  material 

at  the  plant  of  the  Greenfield.  O'Shea.  .  .'880 
Tap-end  sizes  of  studs      773 
Tap-grinding  Machine.  No.  1  Grand  Rapids. 

{•1017.  {•1172a 

Tap.  'Victor  collapsible  pipe.  .  .  .  {•giS,  {•1022c Taps      drills.      Clearances      and      tolerances. 
Rudolph           65 

Taps.    Removing  broken.      Unland      899 
Taper-pin     fastenings    for    levers.    Test    of. 

Dixie       ^520 
Taper  pin  reamer.  Jammons   .  .  .  .{•750,   {•974a 
Tai)er    turning    tool.    Cruban    micro-automa- 

t'C — Fairbanks    Co   {•ISB,    {•430a 
Tappet    guide-hole   broaching    press.    Metal- 

wood      •SSI,    {•in22a 
Tappet   valve   holder.    Handy,      Scott   ^674 
Tapping    aluminum     castings.       Greening,  ,    680 
Tapping  head.    Friction-driven   drilling    and, 

Pannepacker       ^205 
Tapping     machine,     Bicknell-'Thomas   

{•1218,  {^13340 

Tapping  mach'ue,   Bicknell-Thomas  vertical 
{•808,    {•974c 

Tapping    machine,    Cadillac    double-end,,,, 
{•1102,  {•1334a 

Tapping       machines,       Foote-Burt       "wa,v," 
Hunter     ,  •485,     {•H32a,     {•1172a.     {•1278a 

Tapping.     Unusual    information     concerning 
milling,     boring     and      635 

Ta.vlor    &    Feiin    two-spindle    spline    milling 
machine   {•310.   {••t.SOc 

Taylor     Society    Meeting   1165 
Tax    must    be    abolished,    KuinouB    excess 

profits          864 
Teachers    for   vocational    schools.    Choosing. 

Eizinga       1144 
Technical   serv'ce   to    the   customer.    O'Shea     31 
Teeth   of   a   pinion    up   to   a  shoulder.   Cut- 

ting   the,       Niga       •OSe 
Temperature   regulator,    Engelhart    automa- 

„  tic      {•1015.    {'lOTSa 
Terminals.    Motorizing,      Pitch      046 
Test    indicator    attached    to    caHpers.    Dial. 

Parker      •!  312 
Test    of   high  speeil    steels — I    Comparative. 

Langhammer      
1179.    II    'lUO.    Ill    •1327.    IV    •l';92 

Test    of    taper-pin     fastenings     fop    levers 
Dixie       •.">20 

Tests    of    watcr-duenched    free- utting   steel. 
Results   of  a  series   of.     Miller      '87 

Page 
Tester,    Avery    hardness   {•164a 
Testing     abrasive     wheels     for     efficiency. 

ITates      'lag 
Testing  a  large  transmission  case,  Machin- 

ing   and.      Colvin       •237 
Testing  boxes.    Revolving  drum   for.     Paul  630 
Testing   hacksaw    blades.      George   *X55 
Testing  machine.  Compression-spring.    Hun- 
ter      •326 

Testing  machine.   Ideal   Brinell.  {•969.    {•1072a 
Testing  machine.    Rockwell   hardness.  ...  {•30Se 
Testing    methods    employed    at    the    Becke^ 

mlling       machine        company's       plant'. Dunn       •833 

Testing  plant.  New  engine.  McBrlde.  .  .  . 'loei 
Theater  as  part  of  a  factory  group.  Paul.^847 
Theory    and    practice    of    lubrication.      The 

germ  process.  Wells  and  Southcombe.  .  ̂ 1112 
Thin  Disk.  Quick  way  to  make  a.  Remade  ^94 
Thinking  about.    What  machine  men  are.  .    908 
Thomas  tapping  machine.  Bicknell   

{•218,  {1334c 

Thomson-Houston    magnets    methods,    Brit- 
ish,     Chubb   '670 

Thomas  vertical  tapping  machine,     Bicknell 
{•808.    {•974c 

Thor   pneumatic-motor  hoist    ..{•1163.    {1334a 
Thor    vise    for    pneumatic    drills.  {*476,    {'5380 
Thread    forms   for   worms  and  hobs   Water- 
man     ^951 

Thread    milling    machine,     "Automatic" .  .  . 
{•532,    {•704a 

Thread-milling    machines    of    improved    de- 
sign.   Gray.      Dunn   •958.    {^10226 

Thread    tool.    Self-relieving,      Dixie   •lOOO 
Threads,    Calculating    gears    for    practical, 

Crommell         789 
Threads    on    bolts.    Device    for    re-chasing. 

Hunter        '957 
Threads  on  container  caps,  Rolling.     Hand.^111 

Dede          767 

Threaded  end  mills.  Arbor  for.  Older.  ...  ̂ 847 
Threading  dies.  Small  round.  Naker.  .  .  .  ̂ 147 
Three  equal  inscribed  circles.  Obtaining  the 

radius    of.      Bowman   •lOSS 
Three-surface  tangent  plug.  Figuring  diam- 

eter of,     Dobbins   ^148 
Through    trade    routes    essential    to    foreign 

trades        1239 

Thurston-Bernay      Co,  —  "Skroo-Zon"      file 
handle      {•529,    {•648e 

Tide,   Sweeping  back  the.     Entropy   •1135 
Tiffany  Motor  Co, — Organization  system 

and  routine  in  a  phonograph-motor  shop, 
Thompson       ^127 

Tier-hft  truck,   Lakewood   {•52.   {•376c 
Tiering  maoliine,    Revolvator,  ,  ,  ,  {•643,    {•SOSa 
Time  between  cuts.   Saving,     Cance   *QS1 
Time-saving  tube  and  rod.  Chart,  Casler  •67 
"Time    to    read    the    "American    Machinist," 

Getting          744 
Timekeeper's   cage,     Colvin      ^14 
Time,    Waiting   the   other   fellow's      526 
"Tinol"     soldiering     paste,        Hess   1016 
Tpped  tools,  Zubar   {^212,   {^4300 
Tire-rim  upsetting  machine,  Grotner,  ,  ,  {•56c 
Tires,  Machining  molds  and  cores  for  auto 

Francis       '1099 

Titan    universal    pneumatic    tool   {•322e 
Title  lettering  and  lines.  Standard.  Childs.^356 
To  prevent  tracings  in  storage  from  curling. 

Dixie       '452 
Together.    Putting    the    motor.       Colvin.  ,,  •896 
Together.    Work          578 
Toggle  type  forming  press,  Streine   

{•745,    {•868e 
Toledo   drawing   and   stamping  press   

{•103,    {•376e 

Toledo    wall    crane,,  ,,,,{^317,     {•484c 
Toledo  vertical  milling  machines,  { •SO?,  {^9740 
Tolerances,       Tap      drills      clearness      and 

Rudolph             65 

Torch,    The   jifly   {•584,    ('7040 
Tool  bar  for  the  shaping  machine.  Burke.  ̂ 899 
Tool  builders'  convention.  Machine,  ,,,  1158 
Tool    tor    cutting    off    piston    rings.    Gages 

for  setting,     Leighton      •1205 
Tool    Knurhng       {•808e 
Tool  rack  for  the  wall.   Handy,     'Vincent ,, 'oSO 
Tool   rack.   Self-contained,      Hudson   •1302 
Tool    slide   of   lathe.      Surface-gage   adapter 

for,      Parker      ^1104 
Tool,    What    is    a    machine?     Deacon    548. 

Thwing   1019.      Raught   1128 

TOOLS : 

— An      accurate      angle-measuring      device. 

j)ixie       •HJo 
— Book's    as   tools.      Golway   •786 
—■•Cruban"     micro     automatic    JaPer-turn- 

ing     tool — Fairbanks    Co..,  {'log,     {•430a 
— Cutters,     adjustable    blade     milling.     Mo- 

back      ■   ■   *   ''•""^ 
— Double    turning    tool    for    small     work. 

Pay          ■»i'* 
— Electnc-arc    soldering    iron.      Brigga   'goS 
— Gasket    cutter,       Freu.  ,  .  ,  ,   ...  •  ■  -  -    '•»» 
— Home-made  boruig-tool   holder.      Nightin- 

gale     '803 

— Lifter  for  planing  tools.      Dixie.  .......  •739 
— Machine    tools    for    the   Belgian    Commis- sion      ■■■■■■:■.■.■■    °''° 

— Michigan  cylinder  bonng  and  burnishing 
tool       *   iioe 

— Multiple  '  piercing  tool,  Berber,  ....,,._•  577 —New   Britain   counterbase   and   cu"|Ja- J.krSS 

  "New   Britain"   Knurling  tool,  ,  {•699,  (•8880 
  Pins    set    into    machine    frame    to    hold 

Tools,      O'Shea      -   /  ■  \i  ■  ■  ̂^^ 

  Review   of   alloy-steel   development.    Mar- gl^,jll        81V 

— Sample  board  for  the  tooldresser,  Saldiz  776 

  Savins.'  time  between  cats,     Canec   "OBi 

Page 
TOOLS — Continued  „„„ 

— Sawyer- Weber  irankpln  rc-lumin»  tool,{^2a8a 
— Self  relieving  thread  tool,      Dixie   '1009 
— Small    boring    tool    for    milUni   machine. 

Qore       '848 — Some  tools  used  in  making  the  keyboard 

of  a  composing  machine.  Hand....  •461 
— Special  Bcrewdriver.  Hatlenberger. . .  .'876 
— Tool  for  making  narrow  Biota.  Lucaa.  .  'lO 
— Tool    for   meaauring  angles.     Mathiaen. ,    *50 
— Tools   in   the   shop.    Manufacturing      744 

— Tool   atorave  in   a  gaa-engine   factory.  ■•  *I83 
— Tools   for   truing   abrasive   wbeela.      Dia- 

mond     »*l?i2 
— Tools.   Forging  mechanics  hand.  Hunter,  •557 — Tools  wanted  by  the  French  Commission, 

Machine         588 

— Toolhead    for    undercutting,      Hudson. ..  •620 
— Toolholder,     Lovcjoy     special   {•322e 
— Toolholder.    Martin       {•644.     {•868a 
— Toolholder.   Universal      t'322c 
— "roolholder.      Western      Champion      turn- 

ing     {•268e 
— Toolholders,  WiUiams  Vulcan  No.  102,{«164« 
— Toolmakers  ignorant  of  drifts.  Are,  Fer- 

ber         206 
— Toolmakers    on    d'cmaking.    Instructions 

to.      Zimmer         277 

— Toolmaker'a  vise.  Austin   {•110a 
— Toolpoflt.    T.    M,   B,   double.  ..«*531.    {•704a 
— Toolposts,     Two     unique   1272 
— Toolroom  angle  plate.  Handy,     Peterson.  •SSS 
— Toolroom    convenience.      Hood   '304 — Toolroom    methods    of    making    the   dies. 

Swaging   machine   and,     Thompson,  ,,  ̂ 275 — Using  two  tools  at  once,     Canec        19 

— Using  two    tools   at   once,      Pusep   •SQS 
— Utility  tool  sleeve   {^644,    {•868a 
— "Yellow  Head"  dressing  tool  for  abrasive 

wheels       {  •216e 
— Zubar   tipped   tools   {•212.  {•430e 

"Toledo"    power    press.    Qlant.  .  . . •692.    (•814e 
Torch,    Airco    welding   {164c 
Torches,    KG    model    M    welding    and    cut- 

ting     ('laza 
Tooth    m'lling   cutter.    Goddard   &   Goddard 

inserted      {•968,   {•lOTaa 
Tooth  saw.  Hunter  inserted   f^W.  {•888c 
Touch  method  of  management.  The  Human, 

Bradley,  Jr   •936 
Town,    A    factory,      Osborne   •625 Tracing    cloth.    Erasures    on.      Howard...    732 
Tracings   in    storage  from   curling.    To   pre- 

vent.      Dixie       '452 
Tractor.     Building     a     small     track-laying. 

Colvin       •407 
Tractor.   Machining  cylinders  for   the  Ford- 

son.      Colvin      '289 
Tractor.   Pistons  for  the  Pordson.     Colvin.  •674 

TRACTORS 

— Roller  chain      ^1223 

TRADE:    (Export) 

— Business  conditions  in  Europe.  Woods.. '393 
— Business  conditions  in  England. 587.  809.  1018 

— Business    opportunities    in    Asia   ^572 — Definitions  of  export  quotations      311 
— European  situation         313 
— Germ.in  ma<'hine-tool  competition  in  Hol- 

land.    Belgium    and    Prance      153 
— Germany's  industry  recovering      230 
— German's    view    on    the    industrial   situa- 

tion   in    Germany         385 
— Industrial  Brazil.     Little      243 

— Industrial    conditions    in   Japan.      Root..  •403 — Industrial    Chile       Little          576 

— Industrial     race       '^"^^ — Keep'iig    our    foreign    markets      158 
— Packing    for    domestic    and    export    ship- 

ping.    Knowlton      •SaS 
— Through    trade    routes    essential    to    for- 

eign    trades       1239 
— Trade     Convention     Addresses.     Extracts 

from  National  Foreign      1258 

— Trade.  Problems  of  industry  and.  Park.^1241 
— Trade.    Service   of   the  business   press   to 

foreign      1209 
— Trade  Convention.  Seventh  National  For- 

eign     .1210 
— Trade  in  patent  agreements.  Restnttion  of  53 
— Trademark  abroad.  What  have  you  done 

to    protect    your         797 
— Trade    marks.       Stolen          373 
— Trade.  Problems  of  industry  and.  Park.  996 
— Trade     school.     What     to     make    In     a. 

Entropy       1077 
— Trade-trained  boy.  MacNiven.  .  .  .  198.  ̂ 1183 
— Trades  aoti\-itie«  in  Cleveland.  Metal  -  .  858 
— Trades    Association.    Annual    meeting    of 

the   Indianapolis.      Metal         843 
— Trading    conditions    with    Germany      811 
— U.   S.   government   sales   and  Belgian  ma- 

chine tool  conditions.      Luchars      283 
— What  is  doing  in  Europe.     Riley        49 

Trained    boy.    Trade,      MacNiven   1183 
Training   arc   welders,      Escholz   ^837 
Tramp      machinist.      Pipe     dreams     of     a. 

Quharity   ^131,  517,  •775,   ̂ 948 
Transferring  centers.  Device  for,  Terry,,,  ̂ 630 
Transformers.  General  Electric  MTQ  auto. {•1378 
Transformers.  Westinghouse  steel-clad.  ..  {•llOe Transmission  case.  Machining  and  testing  a 

large.       Colvin       •237 
Transniiss'on     of     uniform     motion.      Bell 

cranks  for,     Sullivan     ^460 Greenleaf         772 
Transmission  housings.  Boring  and  milling. 

Colvin       '513 Transportation  act.  Carriers  by  water  under 
new      1304 

Transveyora,   Brake   attachment   for.   Cowan 

{•530,    {^7048 
Treaters'    society,    March    meeting    of    the 

American  Steel         699 
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Trials  of  Old  Baldy.     Durant   
I    '674.   U   773.    m   836.   IV   884.    V    •1037 

Triangrle.     Non-blotting.       Jacker   'ISS? 
Tribute    to   Chordal.      Forbes      943 

Trigonometry.    Little   question   of.     Reed.  .  .    •72 
THmming     and     shaving    dies.     Adjustable. 

Stanley       •177 
Trimmer    dies.    Using    blanked    plates    for. 

Armstrong      '1339 
Trimming     and     shaving     dies.     Combined. 

Stanley        'SQ? 
Trimming  die.   Cam-operated.      Brehm .  .  .  . 'I'iSS 
Triple-purpose    rack.       Rich       •146 
Tl'oubles  and  how   to   prevent  them.   Inven- 

tors.     Miehaelis         141 

Troopships.  Machining  rudders  for.  Fischer. ^eiO 
Truck    axles.    Drilling    the    ends    of    motor. 

Hudson        '239 
Truck,   Barrett  combination  lift   and   trailer 

t«376a 

Truck    bodies    standard    tmit     freight    con- 
tainers.    Demountable       1353 

Truck.     Davis    cutting    and    welding    outfit t«164c 

Truck.    Elwell    tiering      .'   t«368a 
Truck.     Haskell     shop       t*319.     t*484c 
Truck.    Lakewood    tier-lift   t'oi.    t*376c 
Truck     platforms.     Lyon     elevating   t*56c 
Truck.    W.   &    I.    si.xth-wheel    trailer      

t*433.   •t538a 
Truck.   Warren    &  Irrgang  industrial   trailer 

{•323e 

Truck    work.    Two    drill    jigs    for    motor. 
Rich      •SIS 

Trucks    for    the    army.    Building    "Quad." 
Satterthwaite      "609 

Trucks.     Handy    rig     for    transferring    car. 
Bruce      ^307 

Truing     abrasive     wheels.     Diamond     tools 
for      {•ISig 

Truing    machine.    Precision   t^l334 
Tube   and  rod  chart.   Time-saving.   Casler.  .    ̂ 67 
Tube-pen.    Drawing      {•SSQ,    {•648e 
Tube  rolling  mill.  United  molding  and   

^•315.    t'484a 
Tubes    and    sheets.    Brazing    steel      343 
Tubes    by    the    electric    resistance    process. 

Welding  boiler.      Van    Bibber   •esS 
Tumbling   Barrel.    Simple.      Hudson      •SS 
Turning    a    ball    on    a    rod    and    a    radius 

dressing    device.      Coates   *574 
Turning   handwheels.    Device    for.      Bogart.^577 
Turning   machine.    Gardner   crankpin   

t'069.  {•1072a 

Turning    machines.     Foote-Burt     Company's 
continuous  drilling  and.      Hunter   

•105.  {•430a 

Turning     tool.      "Cruban"     micro-automatic 
taper — Fairbanks    Co   {•isg.  {•430a 

Turning  tool  for  small  work.  Double.    Fay   •414 
Turret   chuck.   Scully-Jones   "wear  ever"... 

{•808.  {•974c 
Turret  lathe.  Herbert  combination   

{•1010. {^11320 

Turret  lathe.  Herbert  hexagon  ..( ^969.  {•1072a 
Turret  lathe,  Herbert  universal.  {•lOlo.  {•1132a 
Turret    lathes.    Logan    air   chucks    for  J.    & 

L.  double  spindle   {^807     {^9740 
Turret     rotary     shear.     Gray's,     Southward 

Foundry  and  Machine  Co..  .  .{•1115.  {•1278a 
31.000   pistons  a  day.   Making,    Colvin.  .  .  .  ̂ 819 
Twin-six  cylinder   blocks.   Packard           ^709 
Twist     drills.     Making     forged     high-speed. 

Hunter    ^719 

T\vp     drill      jigs     for     motor-truck  '  work'. Rich           ^613 
Two  tools  at  once.  Using.    Canee  19.  Pusep 

•398.    Wells   .1150 
Type  milling  machines.  Ingersoll  reciprocal- 

'■>?   (•1317,     {•1334c 

U.  S.  government  sales  and  Belgian  machine 
tool    conditions.     Luchars    383 

United  States.     See  also  "War  Topics."  etc 
Uncle  Sam's  greatest  navy  yard.  Gatewood.  ^539 
Undercutting.  Toolhead  for.    Hudson   ^530 
Uniform   motion.   Bell   cranks   for  transmis- 

sion  of.    Greenleaf    77-^ 
Union  utility  tool  chest   !  .  {•318a 
Unique    toolposts.    Two.     Willey   1372 
Unit   freight  containers.   Demountable  truck 

bodies  as   standard      1252 
Unit.  Machining  the  gas  engine  for  a  light- 

ing     Hunter   I    'TOS,    II    •995 
United  molding  and  tube  rolling  mill. 

{•315,    {•484a 

United   safety   power-hammer   guards.  ...  {•110c 
Universal   clamp.   Force   {•1377 
Universal  dividing  head.   Simmons. 

{•859.    (•io23a 

Universal     dividing     head.     The.      Ryerson- 
Conradson   {•5311.    {704a 

Universal  joint.   Ream   {^319.   {^4840 
Universal   toolholder    {•332c 

Universal  turret  lathe.  Herbert   {•l6i5.'{^1133a Unusual   belt   drive.     Davis      •oij 
Unusual       bending       and        forming       dies 

Stanley      •1127 
Unusual  connecting-rod  fixtures.    Rich.  ...    '339 
Unusual     information     concerning     milling. 

boring    and    tapping      635 
Unusual    methods    of    securing    extreme   ac- 

curacy.    De  Leeuw   

I  '595.  II  ̂ 937.  lU  •1049.  iv'«1094 
Upsetting  forging  machine.  Aj.ix  .  {•584,  {•704c 
Upsetting  machine,  Grotnes — Tirc-rira  .  .  .  {  •56c 
Use.     Dimensioning    drawings     lor     factory 

Coates       g.3rt 

Use  for  the  jack.  Another.    Remade '  '  '  '  ;  '  .ygg Use  in  cored  holes.  Drill  for.     Bwlford.  .  .•1354 
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Use  of   photostats  in  plant   layouts.    West- 
phal      '803 

Uses  for  the  parallel  clamp.    Baker   •1048 
Using     blanked     plates     for     trimmer     dies. 

Armstrong      ^1359 
Using  drifts.   Making  and.     Zimmer   "193 
Using  two  tools  at  once.    Canec  19.  Pusep 

•398.    Wells   ^1154 
"Utility  "   tool   sleeve   {•644 
Utilizing    "white    coal"      372 

V  blocks.  Taft-Pierce   {•423,  {^5383 
Vacuum  chucks  and  pumps.  Crescent   

•1106.     {•1278c 

Vacuum  pump.  Newark  Engineering  Co..  .  . 
{•1065.    {•1173a 

Valve-cap   wrench.    Home-made.     Hughes.  .  •1305 
Valve    grinding    machine.    Dunham   {^3320 
Valve  holder.   Handy   tappet.     Scott   •674 
Valve-spring  washer.   Dies   for  producing  a. 

Flumerfelt       •lige 
Valveless   air  drill.   Keller  master   {•216a 
Valves.  Repairs  on  pump.    Johnson   342 
Van    Dorn   aerial   grinder   ^1219 
"Velco"   push    Keyway  cutters   {•216*,  261 
Veracity   of    pro-metric   statements      472 
Vertical  maximiller,  The  Eempsmith  No.  4. 

{•582.   (^7040 
Vertical   milling   machines.    Toledo   

{•807.    {^9740 

Vertical  drilling  machine.  Holt  20-in   {^1324 
Vertical  drilhng  machine.  Hoosier  16-in. .  {•1325 
Vertical  drilhng  machines.  Hoosier  30-in.{^1365 
Vertical   tapping  machine.   Bicknell-Thomas 

{•808,    {•974c 

Verwys'  adjustable  offset   center  head.  .  .  {•316e 
Vessels.    Oil-electric    propulsion    for   ^1342 
Vest  pocket  case  for  scale.    Idleson   ^1044 
Victor   collapsible    pipe    tap   {•915.  {•1032c 
Victor  No.  0  nut-facing  machine   {•1318 
Vise.    Austin   toolmaker's   {•110a 
Vise  for  pneumatic  drills.    Thor.  .  {•476.  {•558c 
Vise.  Germanow-Simon  combination   

{•860,   {•1032a 

Vise   in  alignment.    Setting   the  milling   ma- 
chine.   Grill   •356.   Raugbt      556 

Vise.  M,  E.  C.  air-operated  machine   {•216a 
Vise.    Neidow    &    Payson    air-operated    mill- 

ing-machine      {•316c 
Vise.    New   Britain    universal   {•268c 
Vise.  Quick-acting  machine.  Belmont ....  ̂ 1109 
Vises.        Hoosier       drilling       and       milUng- 

machine      {1219 
Vocational    schools.    Choosing   teachers    for. 

Blzinga      1144 
Voltage.    Gloves  withstand   high      OIB 
Vulcan    No.    103    toolhoiders.    WilUams.  .  {•164e 

W 

— "Fullswing"   relieving   attachment   
{•697.    {•868c 

Wadkin   hand   feed   surfacing  machine.  ...  {484a 

Wadkin's  plain  grinding  machine   {376a 
Wage  and  price  levels.   Evolution  of.    Man- 

clies.er      •1133 
Wage  case.   Railroad   1371 
Wage    payment.       De    Leeuw   •,331 
Wage  scales.    Secrecy   in.    Corey      737 
Walsh   &  Allen    slotting  attachment   {^560 
Wall    crane.    Toledo   {•SIO.    {•4S4c 
Wall.   Handy  tool  rack  for  the.    Vincent ...  •523 
Wallace  bench   jo  nter   {•1116.    {•1378c {•316e 

Wallace  bar-twisting  machine.  .  {•lOlO.  {•1133a 
Walls — Meriti   process   for  repairing  metals. 
Want  ads  add  to  interest  in  the  plant  paper. 

Employees'       Williams   ^1143 
Wants.    What  the   worker  really      642 
War — See  a'so  articles  listed  under 

"Ordnance." 

WAR    TOPICS: 

Including  European  and  American  mili- 
tar.v  and  naval  subjects,  methods  of 
making  war  materials,  etc. 

— Engineer    in    war    work      413 

— Modem  artillery  ammunition.     Brayton.ll   *9~i 
— "Prices   are   coming   down"      669 
— To   the  men    who   serv;^d      722 
War   on    the  dec  mal   system.     Franz   •682 
Warner  &  Swasey  No.  6  turret  lathe,  .  .  .{•323c 
Warren    &  Irrgang  industrial  trailer  truck  {,323e 
Washer     "Klingtite"     lock   {•530.     {•648c 
Washing   machines.    Quantity   production    of 

ABC,    Vincent   ^617 
Washington     correspondent.     Latest    advices 

from    our      855 
Washington.    Latest   report   from      473 
Wasc  and  salvage.     Creager      740 
Wasting  the  other  fellow's  time      526 
Watch  dog  of  American  industrj-.    Viall...^905 
Wr-tcr-'Ooled  cylinder  for  the  Eight-cylinder 

Peerlesi      •"OT 
Water  heater.   Bridgeport  automatic   {•llOe 
Water   power — Utilizing    "white  coal"      373 
Water-quenched     free-cutting    steel.    Results 

of  a  s?ries  of  tests  of.     Miller      ^87 
Water      under      new      Transportation      Act. 

Carriers    by   1304 
"Way"    drillng   machines.    The   Foote-Burt. 

Hunter   ^485.     ̂ 975 
Wa.v  of  making  a  pattern.  Novel.    Briechle 

.-ind    Schuppe   ^1109 
"Way"       tapping       machines.       Foote-Burt 

Hunter.  ..  .•975.    {•1123a.    {•1173a.    {•1378 
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Way     to    make    a     pipe    center.     Another. 
Harrison           '94 

Way  to  make  a  thin  disk.  Quick.    Remacle.    '94 
Wayne    oil    Altering   cabinet ....  {^1215.   {•1334 
"Wear  ever"  chucks  and  cuttei-s  for  Wood- 

ruff   Keyways   {^433.    {•o38a 
"Wear  ever"    turret  chuck.    Scully-Jones.  .  . 

{•808.  {'9740 

Weigel  oil-pan  base  drilling  machine.  .  .  .{•216c 
Weights    and    measures.    Pan    Americanism 

in,       Halsey      784 
Weight      chart      for      bar      stock      articles, 

Ernst       •SSI 
Welders.   Training  arc.     Eschholz   ^837 

WELDING    AND    CUTTING. 

— Airco   welding  torch   {^1640 
— Arc-welding     machine.     Ohio     Brass     Co. 

portable      { •See 
— Cost     factors     on     a    large    welding    job. 

Cook      •148 
— Davis   welding  and  cutting  outfit   {•164c 
— General    Electric    automatic    welding    ma- 

chine.   The   {•527.    {•648c 
— [C.-G.     model     M.     welding     and     cutting 

torches      { '1322 
— Modern   welding  and  cutting.     Viall   

XVUl      ^323.     XIX     '603.     XX      'ettb. 
XXI  ̂ 769.  XXU  •1343 

— Oxy-acetylene    welding   fixtures    for   mak- 
ing manifolds,    Phelps   'BBS 

— Oxy-acetylene  welding  job,    Morton   ^791 
— Plast'C  arc-welding  on  ship  work.  Smith.  *189 
— Remarkable        cylinder        welding        lob, 

Malcher         •81 
— Repairing   dredge    buckets   •1060 
— Rules  for  autogenous  welding      304 
— Training  arc  welders,     Eschholz   ^837 
— Welding  a  cracked  rudder     Cook      •3'7 
— Welding   boiler    tubes   by   the   electric   re- 

sistance process.     Van   Bibber   •653 
— Welding  mall'.-able  iron,     Corey   ^1182 
— Welding  stellile  to  carbon  steel,  Corey..  •S^Q 
— Welding    table    made    from    grate    bars. 

Phelps      •413 
— Wilson     welding     goggles   {•Sled 

Western    Champion    lathe  dog   {•268e 
Western  Champion  turning  toolholder.  ..  {•268e 
Westingbouse   safety   motor-starting  switch. 

{•2680 

Westingbouse  steel-clad   transformers.  ...  (•llOo 
What  business  men  can  do      647 
What  can   we  do   for   1920?        44 
What    is    a    high-grade    machine?      Entropy 

358.    Weston      628 
What    is    a    machine    tool?       Deacon    548. 

Thwing   1019.   Raught   1128 
Whit's  all  the  fuss  about?        647 
What's  'n  a  name?     Hayes  333.  Long      278 
What  is  doing  in   Europe.     Rilev        49 
What  leaders  in  electrical  field  think  of  the 

Compulsory    Metric   System.     Viall      523 
What  other  editors  think   811.  917.  1140 
What  real  he  men  think  of  the  Compulsory 

Metric  System   308.  360,   362.   415 
What  shall  the  school  shop  produce?  Heald  642 
What  the  worker  really  wants      643 
Wheel  on  regular  stand.   Adapter  lor  using 

side  of  grinding,    Parker   •718 
Wheelbarrow    standards.     Leach   ^1146 
Wheelock  QUench'ng  compound  lor  steel,  {•Siec 
Wheels.   Diamond  tools  for  truing  abrasive. 

{•1219 

Wheels.   Wolf  abrasive   {•216a 
Wh'ch  side  do  yoa  stand  on?  Raught  137.  '1243 
Whipp   16-in,  crank  shaper   {•IIBS 
White  lin's  on  hlneprints     HowartJ        751 
White  method  of  making  pistons   '932 
Whitney    saw   bench   {•216a 
Whitney   straightening   machine   {'1366 
Why    don't    the    employees    read    the    shop 

paper?     Wil'iams      467 
Why    s  a  shop  mathematician?    Senior.  ...  •966 
Why  the  blueprint?    .'Richards   "S?! 
Witkcs   c.-ank.shaft   lathes.    Hunter.  . 'S?.  {•376e 
Wicks    heavy-duty    bending   rolls   {'2880 
Wi' sman   safety  press  guard    (•1326 
Williams  White  No  40  A  straight  side  press 

{•1163.  {•1278c 
Williams  internal  gear    295 

5;.!''!o-''    s-oggles   (•216oande willys-OvcrlanU    Co. — Handy    tappet     valve 
holder,       Scott      ^674 

Wilton   r.ound   master  blocks   (•316.  (^4840 
Win     Heads      918 
Winding  machine.  Chapman  armature.  .,  (•llOe 
Win'on  cylinders.  Milling  and  boring.  Rich,  •623 
Wmton     p;s:o:i      Methods     of     makuig    th-, 

Colvn       ^927 

Wire-:iail  machines.  Ryerson  Glai^r.  .  '.  .     .  . (•645.  {•814c 

Wires.     Method    of    hardening    long    small. 
Stoiz       •1367 

"Wisonsin  "  gang  drilling  machine.  r.iuber- 
Kratsch   (  •0O6.    {  ̂ 9743 

Woes  of  a  checker.    Bowman   1147 
Wo;f   abrasive    wheels   (•216a 
Woodruff  Keyways.   'Wearever"  ehu"ks  and 

cutlers    for   (•433.   {538a 
Woodsp'ain    grinding   machine   CllOc 
Worcester  lathe  w:th  quick  eha.ire  feed.  . (•421     (^4840 

Wort'   aid  its  prevention.   Spoiled   637,   986 
Work    a-.d    -.he    machine   shop.    Automobile, 

Hampson   1001     1059 
Work  at  the  PoDle  Engineering  *  Ma?hine 

Co's   ship,   Larg-,      Suverkrop   ^143 
Work    holdrr    on    drilling    machine.     Lathe 

chuck   ::*      Parker   ^898 
Work    in    ;i    large  machine-tool   plant,    Hos- 

Plt.1l.     D  ilart   '658 
M  ork   m    twr.   planes.   Gage  lor  laying  out. 

Hoffman          'sa 

Work.   Letter  on  spoiled   ]...'.'.'.]    088 
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Work.  Making  employees  interested  in  their, 
KitBon    •  ■       »»;» 

Work,  Reducing:  spoiled.  .  ...  •••■■•   ,%}." 
Work.  Spacers  for  step  nulling.    Thomas.  . 'TSQ 
Work    together   i^^  \-  .i.      alo 
Worker  really  wants.  What  the- •••■•••■•  84^ 
Working  hours.  Longer.  Beau  588.  Parker  lOda 
Working    out    indicator    diagrams,    An    old 

method   ol.     Watts    .  ,  .  ,  .'1261 
Workman's    compensation    digest.     Sherlock 

•77    French   1053 

Works',    Bonus  plan  that.    Colvin   •1137 
Workshop,  Evolution  of  the.    Manchester.  . 

II    •lis     III   '345.   IV    •389.    V    ♦449.   VI 
•545.  VII  •726.  VIII  889,  IX  1187 
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Pre  -  assembly 
in  Ship  Construction 

j^ 
R,D,  Gatewood, 

CO/i/fjt//D£/Z.  a,  S.M 

U.S.  NAVY    YAR-D, 

PHH.AD£l.PffJA  . 

P£NN, 

mm.^""!*! 

/f /*/^Wjvi>* 

SUPPOSE 
 you  had 

just  received  a  con- 
tract for  40  airships 

or  automobiles,  40  pumps 
or  penstocks,  40  lathes  or 
locomotives,  or  even  for 

forty  8800-ton  merchant 

ships — each  one  exactly 

alike — wouldn't  it  occur 
to  you  right  away,  as  a 
good  business  proposition, 

to  build  each  integral 

part  or  piece  in  lots  of  40  ?     iii^^^^iiii^^
iii^iiii^ 

Now,  while  you  are  sup- 
posing pleasant  conditions  to  make  the  work  easier, 

just  go  a  step  farther  and  suppose  the  contract 

called  for  delivery  "at  the  earliest  possible  date"  or 
thereabouts,  because  the  ships  were  very  valuable  now 

but  wouldn't  be  perhaps  in  the  distant  future.  And 
suppose  you  had  only  twelve  building  slips  to  launch 
these  ships  from  and  were  anxious  to  get  each  ship 

The  application  of  pre-assetnbly  methods  to  ship 
building  is  accomplishing  just  what  it  does  in 

other  branches  of  machine  work.  It  makes  pos- 
sible the  building  of  parts  where  there  is  plenty 

of  room  to  work  and  prevents  the  delay  of  one 
gang  waiting  for  another  to  get  through.  This 
method  should  be  carefully  considered  by  all  ship 
builders  and  those  engaged  in  many  other  lines, 
for  with  labor  shortage  an  unpleasant  actuality, 
lost  time  is  a  serious  matter  and  one  to  be  avoided. 

overboard  so  that  you 
could  lay  down  the  ones 
that  were  to  follow  as 

soon  as  possible  or  per- 

haps sooner.  Wouldn't it  seem  logical  to  build 
each  part  wherever  you 
could  find  suitable  space 
for  it  in  your  big  yard 
and  assemble  the  parts 
later  in  some  one  place, 
rather  than  to  try  to 

-  crowd  and  jam  the  build- 
ing of  all  the  separate 

parts  into  the  confined  area  of  a  building  slip? 
Suppose  you  had  an  unusually  large  yard  area,  un- 

usually well  served  with  cranes  and  transportation  fa- 

cilities, and  you  couldn't  get  all  the  skilled  labor  you 
needed  and,  moreover,  the  cost  of  the  ships,  as  is  the 
case  evev  with  ships  built  for  the  Government,  was  to 

be  "reduced  to  a  minimum,"  wouldn't  you  try  to  train 

'  FIG.  2.     ASSEMBLING  THE  KEEL 
FIG.    3.      BULKHEAD   ASSEMBLY 



AMERICAN    MACHINIST 
Vol  52,  No.  1 

■       fg    Ll  agl    T    I    (D  lU. 

^       S'      ?l 

4vs 

jots' 

as:. 

Wh 

L 

L. 

j-jb^ 

ir 

S| 

-^ 

b        < 

^ 

•y^ 

^t 

11 

=5: 

^E 3^ 

i/unjj,  Jbui/gy)  \ ^^     E 

•h     i 

I T— : 

'J- 
o^ 

H 
5 

8 

p's 

O 
o 

J 
a 
s 
to 

03 

P 
n 

CO 

0    s; 

o 

J 

a. 

< 



January  1,  1920 Get  Increased  Production — With  Improved  Machinery 3 

FIG.   4.     AN  OIL-TIGHT  BULKHEAD 

the  same  set  or  "gang"  of  unskilled  men  to  build  the 
same  part  so  far  as  possible,  leaving  the  more  difficult 
regulating,  fairing,  and  final  connecting  to  the  more 
skilled  men? 

And  if  the  price  for  assembling  and  riveting  was 

much  less  when  done  in  the  yard,  or  "on  the  ground" 
as  it  is  called,  than  when  done  on  board  ship  where 
many  places  are  dark  and  inaccessible  and  hard  to  work 

in  and  harder  to  supervise  in,  wouldn't  it  seem  reason- 
able to  do  all  you  could  out  in  the  yard  where  it  is  light 

and  there  is  plenty  of  room  to  work?  Besides  getting 

more  work,  wouldn't  you  think  the  quality  of  what  you 
got  would  be  better  when  done  out  in  the  light  where 
the  men  could  see  what  they  were  doing  and  you  could 
see  what  they  were  doing  too? 

This  pre-assembly  proposition,  involving  as  it  does  a 
division  of  labor  and  a  distribution  of  effort,  seems  a 

very  simple,  common-sense  solution  of  a  large  construc- 
tion project  where  the  saving  of  time  and  money  is  a 

governing  feature,  and  one  asks  involuntarily  why  no 
one  thought  of  it  before  and,  now 
that  it  is  thought  of  and  practiced, 
why  everyone  in  the  shipbuilding 

world  doesn't  accept  it  at  once  as 
the  best  and  most  advanced  practice? 

Whoever  thought  of  building  forty 
8800-ton  ships  at  the  same  plant  in 
two  years;  whoever  thought  of  a 
shipyard  with  fifty  building-slips; 
whoever  thought  of  building  ships 
"custom-made"  instead  of  "made  to 
order"  anyway?  Nobody  but  "a 
damned  Yankee."  That's  the  princi- 

pal reason  why  everyone  doesn't  ac- 
cept it  right  away,  because  you've 

got  to  be  big  enough  to  think  in 
big  figures  and  lots  of  us  aren't  that 
big.  Then,  too,  there  has  always 
been  a  more  or  less  accepted  way 
to  build  a  ship  just  as  there  has  been 
to  make  a  dress.  If  somebody 
told  a  woman  that  a  way  had  been 

devised    for   making   her  'dress   by 

making  the  skirt,  the  waist,  the 
sleeves,  the  neck,  and  rufiles,  all 
separately  and  bringing  them  to- 

gether and  finding  that  they  fitted 
each  other  and  that  the  dress  fitted 
her  the  very  first  time — would  she 
believe  it?    Slie  would  nat. 

Yet  that  is  just  what  the  Merchant 
Shipbuilding  Corporation  is  doing 
for  the  Emergency  Fleet  Corporation 
at  their  plant  at  Harriman  on  the 
Delaware  River.  It  was  just  such 

ideas  as  this,  just  such  "dreams"  as 
people  called  them  at  first,  that  the 
Government  in  its  great  wisdom  al- 

lowed to  percolate  into  Germany  soon 
after  they  were  bom. 

This  particular  shipyard  was  not 
the  first  to  adopt  pre-assembly.  Nor 
would  it  advise  it  for  other  yards 
not  similarly  laid  out  and  equipped. 
But  it  is  the  first  in  this  country 
or  abroad  to  develop  it  to  its  present 
radical  extent  so  that  each  of  the 

hundreds  of  integral  parts  of  its  ships  is  built 
complete  in  itself  and  afterward  assembled  very  much 
as  is  the  case  with  watch  or  rifle  construction.  The 
principal  considerations  that  governed  this  shipyard 
in  making  this  radical  departure  from  conventional 
shipbuilding  were: 

First — Forty  identical  ships  to  build. 
Second — Ample  space  in  the  assembly  yard  (very  seldom 

found  in  any  shipyard). 
Third — Ample  crane  service  in  assembly  yard,  permit- 

ting the  easy  handling  of  material  which  can  be  delivered 
at  approximately  the  point  of  assembly. 

Fourth — The  layout  of  the  plant  enabled  the  assembling 
of  large  units  in  spaces  outside  the  assembly  yard  (spaces 
almost  never  available  in  the  average  yard). 

Fifth — Capacity  of  yard  cranes  permitting  the  handling 
of  weights  up  to  50  tons. 

Sixth — Inability  to  get  skilled  labor  needed  to  assemble 
and  install  on  board,  but  ability  to  get  unskilled  labor  that 
could  specialize  on  multiple  work  on  the  ground. 

Seventh — Tidal  conditions  prevailing  making  it  impossible 
to  work  on  the  stems  of  vessels  on  the  slips  longer  than 
three  or  four  hours  a  day. 

FIG.    5.     A  COMPLETE  TRANSVERSE  BULKHEAD 
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FIG.    6.      NAVIGATING-BRIDGE   DECK  HOUSE 

The  general  practice  of  this  shipyard  gained  after 
much  hard  experience  and  now  well  standardized  is  so 

different  from  the  more  or  less  established  way  of  con- 
structing large  vessels  and  is  believed  to  be  of  such  in- 

terest and  real  value  to  the  progressive  and  practical 
shipbuilders  and  ship  mechanics  of  the  country  that  it 
is  given  in  what  follows  in  considerable  detail. 

The  type  plan  of  vessels  under  construction  is  shown 
in  Fig.  1  and  it  should  be  remembered  that  the  frame 
spacing  is  only  27  in.  and  that  frames  are  numbered 
from  the  stern  forward. 

The  details  follow: 

The  Keel. — This  section  extends  from  frame  No.  19J  to 
No.  169.    The  assembly  includes  all  flat  keel  plates,  vertical 
keel  slip  connections  to  floors,  top  and  bottom  keel  angles. 
This  section  is  assembled  complete  on  the  ground  on  a  set 
of  skids  prepared  for  this   purpose.     The  work   is  bolted, 
reamed  and  the  keel  checked  for  fairness  and  length.     The 
only  riveting  performed  is  through  the  keel  plate  to  bars. 
The  reason  for  driving  these  rivets  is  to  obtain  a  fair  sur- 

face when   laying  keels  on  the  permanent  blocks  at  ship- 
ways,  and  to  prevent,  as  far  as  possible,  the  removal  of 
keel   blocks.     This   section   is   approximately   350   ft.   long. 
For  erection  it  is  divided  into  four  sections  which  neces- 

sitate three  splices.     No  additional  expense  is  involved  in 
the  riveting.     By  this  method  a  keel  can 
be  laid  complete  in  30  min. — ^the  laying 
of  the  entire  length  of  keel  taking  place 
6  hr.  after  the  launching  of  a  boat.     Im- 

mediately after  keel  laying  and  bolting 
up  of  splices,  two  gangs  of  riveters  are 
started  at  center.     One  gang  works  aft 
and  the  other  forward  in  order  to  keep 
clear  of  the  erectors   who   start  in  the 
midship  portion  of  the  ship. 

The  top  and  bottom  bars  on  the  first 
nine  boats  were  riveted  except  the 
splices.  It  was  found  that  an  accumu- 

lation of  odd  rivets  was  the  result  of  this 
method;  therefore  the  riveting  of  this 
work  was  discontinued  on  the  ground 
and  is  now  being  performed  on  the  ship 
as  mentioned. 
After  Section  of  Vertical  Keel, 

Frames  No.  8  to  No.  18. — This  section 
includes  after  keel  plates,  rider  plates, 
top  and  bottom,  and  fore  and  aft  angles, 
floors  No.  9  to  No.  18  and  B-2  shell 
plates,  port  and  starboard.  This  work 
is  assembled  complete  and  riveted,  in- 

cluding the  B-2  shell  plates.  .  The  rider  FIG. 

plates  are  assembled  and  the  work  i» 
driven  in  a  downward  position,  Fig.  2. 
Then  the  section  is  inverted  and  the  bot- 

tom shell  plates  fitted  and  riveted  in  a 
downward  position.  This  permits  the 
work  to  be  performed  in  the  easiest  man- 

ner. There  are  a  number  of  reasons  that 
make  it  possible  to  save  a  greater 
amount  of  time  and  cost  on  this  unit 
than  on  the  ordinary  assembly  unit: 

First — The  work  on  the  rider  plates 
when  assembled  and  riveted  on  the  ship 
is  performed  in  a  very  cramped  and  dif- 

ficult jKJsition;  the  work  on  the  B-2  shell 
plates  is  also  very  difficult  and  inac- 

cessible and  is  performed  under  the 
worst  conditions  of  overhead  work.  This 
is  made  very  easy  in  an  inverted 

position. Second — The   tidal    conditions    at   this 
yard  are  such  that  no  work  can  be  per- 

formed   in    this    locality    except    at    low 
tide.     Under  the  best  working  con(J5tions 
and  the  best  tidal  conditions,  four  hours 
a   day   is   the   greatest   amount  of   time 
in  which  work  can  be  carried  along. 

Floors,  Nov  19  to  No.  47  Inclusive;  No.  152  to  No.  168 

Inclusive. — ^These  floors  are  sent  to  this  yard  with  the  top 
and  outboard  angles  already  riveted.     This  yard  furnaces 
and    fabricates    the    bottom    angle   or   channel,    whichever 
the  case  may  be.     These  channels  are  then  bolted  and  bull 
riveted  in  the  assembly  yard.     When  erected,  these  floors 
are  practically  in  the  same  condition,  as  to  completion,  as 
the  floors  in  the  amidship  section  wiiich  are  sent  from  the 
American  Bridge  Company. 

Main  Bulkheads,  42,  70,  83,  93,  105  and  140,  Tank  Top 
TO  2nd  Deck,  and  Between-Deck  Bulkhead,  2nd  Deck 
TO  Upper  Deck. — The  bulkheads  are  assembled  and  riveted 
complete  on  the  ground.  All  bounding  angles,  except  the 
wing  staples,  are  included  in  the  assembly  and  riveted.  The 
object  in  riveting  these  bulkheads  complete  is  to  establish 
a  fairing-up  point  at  the  ships.  At  this  yard  no  ribbands' 
of  any  description  are  used  for  fairing  up.  The  bulkheads 
are  checked  for  width  and  height,  which  assures  a  correct 
point  to  work  to.  When  erected,  these  bulkheads  are 
horned^  and  all  other  work  made  to  come  to  these  points. 
Up  to  hull  No.  15  these  bounding  angles  were  left  loose, 
but  it  was  foond  that  the  fairing-up  point  which  had  been 
established  was  not  correct  unless  these  were  riveted  See 
Figs.  3,  4  and  5. 

stifE    timber    used    for    fairing    and    holding    in 
'"Ribband" — A 

place  the  frartues. 
'"Horned" — Squared  with  the  keel. 

ASSEMBLING  THE   SHAFT   ALLEY 
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Afterpeak  Bulkheads  No.  8  and 
No.  10.  Forecastle  Bulkhead  No. 
169. — These  bulkheads  form  the  forward 
boundary  of  the  afterpeak  bulkhead  and 
are  very  important  from  the  standpoint 
of  getting  a  high  grade  of  work,  which 
is  only  possible  by  assembling  complete 
on  the  ground  and  riveting. 

It  should  be  particularly  noted  that 
bulkheads  Nos.  8,  10  and  169  are  very 
difficult,  inaccessible  work  in  a  close  cor- 

ner of  the  ship,  it  being  almost  impos- 
sible to  do  good  work  in  such  spaces. 

Bulkheads  Nos.  8  and  169,  which 

carry  the  heaviest  pressure,  are  assem- 
bled complete  and  are  bull  riveted  and 

calked  before  being  erected.  The 
amount  of  trouble,  time  and  cost  saved 
by  the  assembly  of  this  section  can  only 
be  appreciated  by  one  who  has  attempted 
to  perform  this  work  in  the  close  spaces 
which  are  common  to  the  ends  of  all 
ships. 

Forecastle-End  Bulkhead  No.  160. — 
The    same    remarks    apply   to   the    fore- 

castle-end   bulkheads    as    to    the    main 
bulkheads,   except  that  the  outboard   angle   connections  to 
the  shell  are  lifted  from  ship,  this  being  a  point  where  the 
ship  must  be  fair  and  this  particular  part  cf  the  work  must 
suit  conditions. 

Bridge-Front  Bulkhead  No.  120;  Bridge-End  Bulk- 
head No.  65;  Poop-Front  Bulkhead  No.  17. — These  bulk- 
heads are  assembled  complete  and  riveted,  with  all  bounding 

angles  riveted.  They  establish  the  same  fairing-up  points 
as  the  main  bulkheads. 

On  bulkhead  No.  65  on  the  port  side,  two  plates  are  left 
loose  for  shipping  the  fresh-water  tanks,  which  are  located 
under  the  bridge  deck. 

Forward-Bridge  Deck  House. — These  houses  are  assem- 
bled complete  with  all  connections,  tie  plates,  beams,  face 

bars,  collars,  etc.,  and  are  riveted  complete  on  the  ground 
except  the  bottom  bounding  angles  which  are  left  loose  for 
adjusting  and  fairing  up.  On  one  hull.  No.  16,  trouble  was 
experienced  in  regulating  the  bridge-front-bulkhead  connec- 

tion to  the  forward-bridge  deck-house  connection.  This 
has  been  overcome  by  making  a  template  from  bulkhead 
No.  120  and  regulating  the  forward-bridge  deck  house  to 
this  template. 

The  bottom  bounding-angles  were  riveted  up  to  and  in- 
cluding hull  No.  18.  From  this  point,  these  angles  are  being 

left  loose,  trouble  having  been  experienced  in  regulating 
this  connection. 

FIG.  8.     SHAFT  ALLEY  READY  FOR  INSTALLATION 

PIG.   9.      STERN   FRAMES   LAID   OUT 

Navigating-Bridge  House. — The  same  remarks  apply  to 
this  section  as  to  the  forward-bridge  deck  house,  except 
with  respect  to  the  connection  to  bulkhead  No.  120.  See 
Fig.  6. 

Poop-Deck  House. — The  same  remarks  apply  as  to  the 
navigating-bridge  deck  house. 

After  Boat-Deck  House. — This  deck  house  is  assembled 
in  five  pieces — owing  to  the  fact  that  it  is  not  continuous 
on  account  of  the  boiler  and  engine  casing — one  section 
port  and  one  section  starboard,  one  section  aft  and  two 
sections  forward.  These  sections  are  assembled  complete 
in  every  respect  with  the  exception  of  the  bottom  bounding 
angles.  The  same  remarks  apply  to  the  bottom  bounding 
angles  as  regard  the  forward-bridge  deck  house. 

Shaft  Alley.— The  shaft  alley  extends  from  bulkhead 
No.  18  to  No.  70.  This  alley  is  assembled  complete  in  two 
sections,  and  riveted,  with  stiffeners,  floor  plates,  supports 
and  shaft  bearers. 

Owing  to  the  way  material  comes  in,  considerable  dif- 
ficulty has  been  experienced  in  assembling  this  unit,  but 

gangs  of  specialists  have  been  developed  who  perform  no 
other  work,  and  they  have  reached  a  point  of  efficiency  by 
concentrating  on  this  one  unit,  so  that  they  are  able  to 
complete  a  unit  in  much  less  time  than  would  be  the  case 
if  each  foreman  were  compelled  to  overcome  the  difficulties 
common  to  this  section. 

The  bottom  bounding  angles  and  stiff- 
ener  clips  are  riveted  and  the  tank  top 
calked  before  the  shaft  alley  is  placed  on 
the  ship. 

The  assembly  of  the  shaft  alley  has 

proved  a  time-saving  factor,  from  the 

standpoint  of  being  able  to  proceed  with 
the  erection  of  the  after  end  of  the  ship 

immediately  after  bottom  bounding  an- 
gles are  driven.  This  is  true  from  the 

fact  that  stanchions  connect  to  the  top 
of  the  shaft  alley.  These  stanchions, 
strong  beams  and  web  frames  cannot  be 
erected  until  the  shaft  alley  is  placed  on 
the  ship.  The  erection  of  the  stanchions, 

etc.,  permits  proceeding  with  the  erec- 
tion of  "J"  strake  plates,  frames 

and  girders,  which  erection  opens  up  the 
erection  of  all  other  shell  plate  and 
second-deck  beams,  etc.  If  the  shaft 

alley  was  placed  on  the  ship  piece-meal 
the  erection  of  the  alley  could  not  begin 
until  the  bottom  bounding  angles  were 
riveted  and  calked,  as  in  the  case  of  the 

assembled  shaft  alley.  After  the  com- 
pletion of  the  bounding  angles  the  work 
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of  slowly  erecting  the  shaft  alley  in  pieces  would  begin 
and  until  this  was  completed  piece  by  piece,  regulated, 
reanied  and  bolted,  the  stanchions,  girders  and  frames,  for 
holding  up  the  after  end,  could  not  be  erected. 

It  is  important  in  this  yard  to  push  the  erection  of  the 
stem  end  of  the  ship  and  it  is  only  by  taking  advantage 
of  each  little  point  that  this  is  possible.     The  shaft  alley 

FIU.    11.      AXOTHKK   STKRX    I'-RA.MK 

is  the  main  and  most  important  point  in  the  speedy  erection 
of  this  part  of  the  ship.    See  Figs.  7  and  8. 
The  Stern  Frame. — The  stern  frame  is  a  one-piece  steel 

casting  weighing  about  18  tons.  Owing  to  the  tidal  condi- 
tions existing  at  this  yard  the  shoe  plate  was  assembled 

beginning  with  the  12th  boat.  On  the  16th  boat  it  was 
found  that  there  could  be  assembled  to  advantage  the  B-1 
shell  plates  and  also  frames  Nos.  5,  6  and  7.  All  of  this 
work  was  completely  riveted  on  the  ground  at  a  tremendous 
saving  in  cost,  which  is  only  the  natural  result  of  not  being 
compelled  to  shift  men  back  and  forth  to  this  job  when 
tide  permitted  work  to  be  carried  along.  On  the  22nd  boat, 
bulkhead  No.  8,  C-1  and  D-2  plates  were  assembled.  No 
riveting  was  performed  on  the  C-1  or  Dr2  plates,  this  work 
being  left  loose  for  fairing  up.  Beginning  with  hull  No. 
25,  the  assembly  of  this  section  has  been  extended  by  adding 
the  boss  plates.  This  permits  the  erection  of  the  stem 
portion  of  the  ship  in  a  state  of  completion  which  permits 
the  early  completion  of  this  end  of  the  afterpeak,  the  early 
completion  of  boring  out  the  stern  tube,  the  early  comple- 

tion of  fitting  tube  to  shaft  alley,  which  allows,  at  an  early 
date,  all  machinery  and  shafting  to  be  lined  up  right  through 
to  the  condenser.  The  handling  and  placing  of  this  unit  is 
done  in  about  one  hour  from  the  front  of  the  slip.  The 
work  on  hull  No.  22  faired  into  the  remainder  of  the  ship 
very  nicely,  absolutely  no  additional  work  being  required 
on  this  section.     (See  Figs.  9,  10,  11  and  12.) 

Frame  No.  91. — This  frame  is  assembled  with  side  plates 
of  coal  trunk  and  riveted  complete  in  the  assembly  yard. 

Planing  an  Arc  on  the  Shaping  Machine 
By  Herbert  Fox 

A  curved  surface  of  large  radius  is  usually  a  difficult 
thing  to  machine  unless  the  shop  where  it  is  done  has 
a  large  boring  mill  available,  but  there  are  makeshift 
methods  that  can  be  used  in  the  small  shop  by  which 
such  work  can  be  accomplished — within  limits.  The 
illustration  shows  how  it  was  done  on  a  number  of  cast- 

ings in  one  such  shop. 

The  upright  pieces  were  made  for  the  job,  as  was 
also  the  swinging  arm  and  the  connecting-rod;  but, 
if  there  should  not  be  a  sufficient  number  of  pieces 
to  be  finished  to  warrant  the  expense  of  patterns  and 
castings,  these  could  be  made  up  from  cold-rolled  bar 
stock  and  the  expense  avoided. 

The  uprights  were  bolted  to  the  sides  of  the  table 
and  connected  across  the  top  by  a  shaft  shouldered 
into  the  hubs  and  held  by  nuts.     The  middle  part  of 

FIG.  12.     PUTTING  ON  THE  LAST  TOUCHES 

DEVICE  FOR   PLANING  A   RADIUS 

the  connecting  shaft  was  turned  to  a  running  fit  in 
the  hole  at  the  upper  end  of  the  swinging  arm.  The 
hub  of  the  connecting-rod  was  made  to  take  the  place 
of  the  clapper,  and  was  held  by  the  same  taper  pin. 

The  distance  of  the  center  of  arc  above  the  base 
of  the  work  was  of  course  established  when  the  uprights 
were  bolted  to  place.  Roughing  and  finishing  cuts 
were  provided  for  by  using  two  tool  bits,  each  abutting 
against  a  screw  in  the  swinging  arm.  Wear  and 
grinding  on  the  finishing  tool  was  compensated  for  by 
advancing  this  abutment  screw,  the  radius  being  es- 

tablished and  maintained  by  a  special  gage  which 
hooked  over  the  central  shaft. 

It  was  thought  at  first  that  trouble  might  develop 
from  cramping  of  the  swinging  arm  in  its  passage 
across  the  shaft  and  the  oil  cup  was  provided  as  a 
sort  of  insurance  against  it,  but  no  such  trouble  de- 

veloped; the  device  worked  very  nicely  from  start  to 
finish  and  is  ready  for  any  similar  job  in  the  future. 
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A  Progressive  Indexing  Jig 
SPECIAL  CORRESPONDENCE 

This  article  describes  how  a  job  that  looked  at 
first  as  if  it  would  require  ̂ ostly  tools  was  finally 
accomplished  with  a  few  comparatively  inexpen- 

sive ones.  It  is  not  always  the  unsest  course  to 
remove  the  limit  to  the  tool  cost  entirely  in  order 
to  expedite  production;  sometimes  the  quantity 
will  not  warrant  it,  and  sometimes  the  nature  of 
the  product  will  require  skilled  labor  to  be  used 
in  its  production  anyway,  regardless  of  the  elab- 

orateness of  tool  construction.  In  this  latter 
case,  it  is  not  bad  practice  to  make  the  skill  of 
the  worker  count  to  its  utmost  against  excessive 
tool  cost. 

A  JOB  that  upon  first  consideration  presented  a 
rather  formidable  appearance  and  seemingly 

.  required  the  construction  of  somewhat  compli- 
cated and  expensive  tools,  came  to  the  writer  sometime 

ago.  The  work,  which  is  shown  completed  except  for 
the  rollers  in  Fig.  1,  is  a  cage  or  shell  for  a  roller 
bearing,  and  is  used  in  the  bearings  of  a  rolling  mill. 

Such  bearings  are,  of  course,  a  commercial  product 
and  the  manufacturers  of  them  probably  have  ways  of 

producing  the  cages  that  have  our  method  "skinned  a 
mile."  Nevertheless,  as  our  firm  had  a  large  number 
of  mills  so  equipped  and  the  service  was  severe,  result- 

ing in  excessive  maintenance  cost,  they  decided  to  at- 
tempt the  construction  themselves  and  the  way  in  which 

our  designer  attacked  the  job  was  a  study  in  simplicity, 
in  which  accuracy  of  workmanship  stood  in  lieu  of  com- 

plicated and  expensive  devices.  Briefly,  he  decided  to  de- 
pend upon  progressive  indexing,  the  bug-a-boo  of  so 

many  tool  designers,  rather  than  to  make  costly  tools 
that  would  provide  independent  indexing  for  each 
position. 

Twenty-One  Divisions  in  the  Cage 

So  far  as  the  cages  were  themselves  concerned,  abso- 
lute accuracy  was  not  essential,  but  because  of  the 

cumulative  effect  involved  in  the  method  of  production, 
an  original  error  of  even  0.0001  in.  would  have  proved 
embarrassing.  As  may  be  seen  from  the  drawing,  there 
were  21  divisions  in  the  cage,  thus  the  original  error 
would  be  multiplied  by  that  number.  The  same  tools 
were  used  to  produce  the  cover,  or  binder-ring,  in  which 
the  total  error  would  be  duplicated.  Now  as  the  cover 
must  necessarily  be  inverted  to  put  it  in  place,  adding 
its  accumulated  error  to  that  of  the  cage,  the  total  error 
(assuming  0.0001  in.  times  42)  would  prevent  the  two 
parts  from  going  together. 

The  cages  were  cast  from  hard  bronze  in  the  form  of 
cylinders.  The  first  operation  was  to  chuck  them  in 
a  lathe,  rough-turn  (as  far  as  the  chuck  jaws  would 
allow),  rough-bore  clear  through,  face  outer  end,  and 
then  finish-turn  to  correct  outside  diameter,  which  must 
be  quite  accurate  because  of  the  method  of  holding  in 
the   succeeding   operation. 

The  first  special  tool  was  an  iron  pot  casting  similar 
to  those  used  for  making  piston  rings,  but  heavier,  and 
with  a  substantial  flange  so  that  it  could  be  bolted  to 
the  faceplate  of  a  lathe.  The  only  machine  work  on 
this  casting  was  to  face  the  flange  and  drill  the  bolt 

holes  to  attach  it  to  the  faceplate  and  when  it  was 
properly  swung  up,  to  bore  it  to  a  push  fit  for  the 
outside  diameter  of  the  brass  shells.  The  shells  were 
pushed  into  this  holder  with  the  tail-spindle  screw  and 
when  finished  could  usually  be  pushed  out  with  a  rod 
through  the  lathe  spindle  used  in  conjunction  with  a 
piece  of  strap  iron  placed  across  the  inner  end  of  the 
shell.  Sometimes,  however,  the  operator  would  get  too 
enthusiastic  in  pushing  the  work  in,  in  which  case  it  be- 

came necessary  to  dismount  the  whole  business  to  drive 
the  shell  out.    The  set-up  is  shown  in  Fig.  2. 

With  the  shell  in  this  holder,  the  remainder  of  the 
outside  surface  (where  the  chuck  had  gripped  it  in  the 
first  setting)  was  finished  and  this  end  faced.  A  light 
finishing  cut  was  then  run  through  the  bore,  and  here 
again  good  work  was  necessary  as  in  the  next  set-up  the 
shell  became  a  part  of  the  indexing  jig. 

This  may  sound  like  excessive  refinement  in  the  pre- 
liminary operations,  but  it  did  not  seem  so  while  doing 

it.  No  part  of  the  job  was  exactly  work  for  unskilled 
labor  and  with  an  average  man  on  the  job  the  work  went 
foward  rapidly  and  without  undue  trouble.  It  was  not 
necessary  to  send  the  shell  clear  home  in  the  holder 
to  do  the  finish-boring;  it  must  not  be  loose  or  it  would 

not  drive,  but  if  it  was  a  "leetle  too  tight"  we  didn't 
push  it  in  so  far,  and  if  it  wouldn't  go  in  far  enough 
to  make  it  safe  to  work  on,  it  was  chucked  in  another 
lathe  and  filed.  This  extra  chucking  as  well  as  the  dis- 

mounting of  the  holder  to  drive  out  a  shell  that  had 
been  too  tightly  forced  was  hard  work,  and  after  trying 
both  a  few  times  the  workman  decided  it  was  easier 
to  make  them  right  the  first  time. 

The  Tools  Used 

In  Figs.  3  and  4  are  shown  the  few  simple  tools  used 
to  cut  the  roller  cells.  The  work  was  all  done  in  an 
ordinary  drilling  machine.  The  base  A,  Fig.  3,  was  of 
cast  iron  with  a  hardened-steel  ring  shrunk  on  the 
shoulder,  over  which  the  brass  shell  sets.  The  cover  B 
was  of  machinery  steel  with  a  shoulder  tightly  fitting 
the  inside  of  the  shells.  Twenty-one  semicircular 
notches  in  the  periphery  of  this  cover  were  made  to 
correspond  to  the  roller  cells,  but  these  had  no  part 
in  the  indexing,  being  merely  for  clearance  in  the  coun- 
terboring  operation. 
Each  of  the  projections  extending  between  these 

notches  had  a  hardened  center-point  sunk  into  its 
under  surface  for  the  purpose  of  supporting  the  upper 
ends  of  the  slender  finger-like  dividers  that  was 
all  that  remained  of  the  shell  after  the  counterboring 
was  finished.  A  ring  nut  upon  the  central  stud  clamped 
the  cover  tightly  onto  the  shell  and  held  the  whole 
together  as  one  unit. 

A  sector  C  made  of  cast  iron  with  three  steel  bush- 
ings, swung  upon  the  central  stud  and  could  be  clamped 

in  any  position  by  the  hand  nut  D.  One  of  the  two 
outer  bushings  was  larger  than  the  largest  tool  used 
and  was  fitted  with  slip  bushings  to  accommodate  all 
tools.  Two  plugs  A  and  B,  Fig.  4,  were  fitted  to  the 
other  bushing — A  having  an  extension  to  fit  the  hole 
left  by  the  drill,  and  B,  a  hole  to  fit  over  the  post  made 
by  the  hollow  mill  C  when  making  the  cover. 

The  first  operation  was  drilling  21  holes  in  the  shell. 
The  drill  was  of  such  size  that  it  did  not  cut  through 
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the  metal  and  as  the  drilling  was  done  in  four  stages, 
starting  with  a  short  drill  and  using  progressively 
longer  ones  as  the  depth  increased,  there  was  little 

tendency  to  "run." 
Starting  the  operation  by  setting  the  sector  to  drill 

approximately  to  the  center  of  one  of  the  clearance 
spaces  in  the  cover,  a  hole  was  run  down  to  the  limit 
of  the  drill.  The  sector  was  then  set  forward  until 
the  double  plug  would  pass  through  its  bushing  and 

FIG.    1.      ROLLER    CAGE    AND    COVER 

into  the  hole  just  drilled,   the  sector  then   being   in 
position  to  drill  the  next  hole. 

For  the  reason  that  the  center  distance  between  holes 
in  the  finished  cage  would  be  too  short  to  accommodate 
proper  sized  bushings,  the  center  distance  between  the 
bushings  had  been  carefully  calculated  to  equal  the 
chord  of  arc  intercepted  by  every  other  hole  so  that 
the  second  hole  drilled  would  be  in  the  position  of  the 
third  after  finishing,  leaving  a  blank  space  where  the 
second  should  be.  Thus,  the  eleventh  hole  drilled  would 

be  adjacent  to  the  first  one  and  on  the  sector's  second 
time  around  the  blank  spaces  would  all  be  drilled  out. 

FIG.    2.      HOLDER  FOR  FINISH-BORING 

After  all  holes  were  down  to  the  limit  of  the  first 
drill,  the  sector  was  of  no  further  service.  The  holes, 
were  then  put  down  to  the  full  depth  of  8i  in.  in  three 
succeeeding  operations.  A  special  counterbore  with  a 
pilot  closely  fitting  the  drilled  hole  and  a  body 
equally  closely  fitting  in  the  counterbored  hole  now 

followed  the  drilling.  As  this  counterbore  was  ji^  in. 
larger  than  the  rollers  to  be  used  in  the  cage,  it 

naturally  "cut  out"  both  inside  and  outside  of  the  shell, 
but  because  of  its  peculiar  shaped  spiral  cutting  edges 
and  closely  fitting  body,  no  trouble  was  experienced  by 
reason  of  its  running  or  drifting  out  of  line.  A  second 
counterbore,  a  duplicate  of  the  first  except  that  it  had 

no  pilot,  finished  the  holes  to  the  required  depth,  leaving- 
the  bottom  square  and  clean. 

After  the  first  hole  was  counterbored,  the  necessity 
for  the  prick  points  on  the  under  side   of   the  cover 

FIG.  3.     THE  JIG  FOR  DRILLING  THE  CAGE 
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FIG.  4.     TOOLS  USED  IN  MAKING  THE  CAGE 

became  apparent,  as  upon  counterboring,  the  second 
hole  on  the  side  toward  the  first,  being  only  a  slender 
finger  of  brass  8.^  in.  high,  would  tend  to  spring  away 
under  pressure  of  the  cut  and  not  only  bind  the  counter- 

bore  but  would  cause  the  latter  to  "drift"  out  of  align- 

ment. It  was  necessary,  in  spite  of  the  prick  points,  to 
follow  up  the  counterboring  operation  by  keeping  pieces 
of  drill  rod  in  three  or  four  holes  following  the  counter- 
bore,  stepping  them  along  as  the  counterboring  pro- 

ceeded, to  counteract  that  tendency. 
The  same  base  and  sector  were  used  for  making  the 

binder-ring,  a  shorter  center  stud  being  substituted 
and  the  cover  omitted.  As  the  binder-ring  fitted  the 
shoulder  and  projected  but  i-in.  above  it  no  other  hold 
was  necesary.  The  short  posts  were  made  by  the  hollow 
mill  which  was  indexed  forward  in  exactly  the  same 
manner  as  previously  described  for  the  cage,  using  the 
hollow  plug  for  an  indexing  pin. 

The  binder-ring  was  now  set  in  place  on  its  cage 
and  the  i-in.  projections  tapped  into  place  by  using  a 
mallet  or  a  ball  of  lead.  The  cage  was  then  mounted 
on  an  expansion  mandrel  and  a  round-bottom  groove  cut 
clear  around  in  the  solid  metal,  part  of  which  was  the 
cage  and  part  the  cover.  The  location  of  this  groove 
may  be  seen  in  Fig.  1. 

Next,  taking  off  the  cover,  the  hardened-steel  rollers 
were  dropped  in,  the  cover  replaced  and  a  piece  of  iron 
wire  just  long  enough  to  go  around  the  cage  was  tapped 
into  the  groove,  the  metal  being  swaged  over  the  joint 
to  prevent  the  wire  from  coming  out. 

I  do  not  remember  the  time. required  to  complete  one 
of  these  cages,  but  if  the  manufacturers  can  remove 
material  any  faster  than  we  did  from  work  so  fragile 
as  the  cages  became  as  soon  as  two  or  three  cuts  had 
been  made,  I  am  interested  to  know  how  it  is  done. 

Peace  and  the  American  Machine-Tool  Industry 
By  l.  w.  alwyn-schmidt 

What  effect  will  peace  have  on  the  machine-tool 
industry  of  this  country?  At  the  time  of  writ- 

ing, the  meager  data  at  hand  does  not  allow  one 
to  build  a  conclusive  answer  to  the  question. 
However,  the  happenings  of  the  past  few  months 
have  provided  tangible  ground  work  on  which  to 
form  the  nucleus  of  the  solution. 

THE  American  machine-tool  industry  had  grounds 
to  look  with  apprehension  to  the  coming  of  peace. 
The  years  of  the  war  had  been  marked  with  un- 
usual activity  and  machine-tool  exports  had  not  only 

grown  at  an  unprecedented  rate,  but  there  was  also 
an  enormous  demand  from  the  home  market.  The  ex- 

tent of  the  latter  can  only  be  estimated  from  the  fact 
that  the  employment  of  labor  had  more  than  doubled. 

Discussion  of  measures  to  be  taken  to  meet  the  ces- 
sation of  the  so-called  industrial  war  activity  was  com- 

plicated by  the  utter  lack  of  precedence.  It  was  calcu- 
lated that  most  of  the  machine  tools  manufactured  for 

the  production  of  war  material  would  not  be  suitable 
for  other  work  while  only  a  few  could  be  rebuilt  for 
other  purposes.  The  manufacturers  of  war  material 
had  foreseen  this  possibility  and  had  made  their  prices 
accordingly,  which  provided  for  the  depreciation  of  new 
machines  and  the  buildings  that  were  erected.  The 
wisdom  of  this  practice  has  shown  that  the  loss 
will  be  small  even  if  the  machinery  that  was  built  for 
special  purposes  eventually  goes  to  the  scrap  heap.  In 
fact  there  is  a  fair  likelihood  that  many  machine  shops 

have  written  off  so  much  of  their  machine  equipment 
as  to  have  on  hand  an  actual  surplus  cash  reserve  that 
may  be  employed  for  new  purchases.  At  any  rate, 
plenty  of  warning  had  been  given  of  the  approaching 
armistice  and  during  the  latter  part  of  October  it  was 
rumored  that  fewer  orders  for  shells  might  be  expected. 
Foreign  orders  for  equipment  also  had  been  tapering 
off  for  some  time,  so  that  the  industry  had  ample  time 
to  consider  its  position  even  before  the  date  of  actual 
cessation  of  hostilities. 

The  reorganization  of  the  industrial  forces  of  the  in- 
dustry, which  is  the  important  work  at  present,  is  now 

proceeding  more  smoothly  than  might  have  been  ex- 
pected. There  is  no  cause  to  assume  that  the  domestic 

demand  for  industrial  products  has  decreased  mate- 
rially during  the  first  months  of  peace.  If  this  con- 

tinues it  is  certain  that  the  machine-tool  industry  will 
get  its  deserved  share  in  the  general  prosperity;  if  it 
fails  it  is  bound  to  suffer  with  all  the  others. 

It  was  the  opinion  of  some  that  our  prosperity  would 
end  with  the  advent  of  peace  and  in  support  of  their 

argument,  claimed:  that  our  war  prosperity  was  cre- 
ated by  the  war  only  and  consequently  would  end  with 

it;  that  after  the  war,  Europe  would  regain  her  po- 
sition in  the  world's  markets,  thereby  excluding  the 

American  manufacturer ;  and  that  a  general  financial 

panic  would  be  the  result  of  the  war. 
Let  us  examine  each  of  these  assumptions  and  see  how 

far  the  actual  events  have  proved  their  correctness. 
The  war  was  certainly  the  outward  cause  of  much  of 

our  prosperity,  and  had  it  ended  two  years  ago,  it 
might  have  put  an  end  to  the  prosperity  created.     The 
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additional  two  years,  however,  changed  the  situation 

materially,  and  our  national  industry  is  working  to- 
day under  conditions  very  different  from  those  existing 

during  1916.  Considerable  money  has  come  into  the 
country,  wages  are  higher,  and  business  is  continuing 
at  a  brisk  rate  in  all  lines.  Prosperity  has  set  in  and  it 

is  going  to  stay.  The  reestablishment  of  normal  condi- 
tions in  Europe,  while  not  as  powerful  a  factor  in  re- 

construction as  expected,  will  stimulate  the  export  busi- 
ness and  without  a  doubt  the  machine  building  industry 

will  get  its  share.  Incidentally,  our  exports  to  other 
countries  depend  not  only  upon  the  industrial  activity 
of  Europe  but  upon  our  own  ability  to  supply  their 
demand. 

Statistics  show  that  the  machine  industry  of  this 

country,  in  spite  of  losing  the  large  orders  of  war  ma- 
terial, is  rapidly  gaining  its  former  foothold  with  the 

reestablishment  of  normal  demands  for  equipment. 

Many  orders,  for  instance,  are  expected  from  the  agri- 
cultural machinery  industry.  This  industry  has  not 

done  an  extensive  export  business  during  the  last  few 
years,  but  there  are  indications  from  Europe  that  more 
American  agricultural  machinery  will  be  used  after  the 
war  than  before.  France  and  Russia  especially  should 
become  larg§  buyers  and  this,  added  to  the  usual  demand 
from  all  the  other  markets  together  with  our  own  home 
market,  should  tend  to  increase  the  activity  in  the 
American  agricultural  machinery  industry  to  such  an 
extent  that  it  will  be  compelled  to  increase  its  machine- 
tool  equipment. 

While  this  reorganization  process  is  going  on  at  home 

we  can  hardly  lose  sight  of  the  corresponding  develop- 
ment in  other  countries,  competitive  and  buying.  In 

reorganizing  her  industries,  Europe  will  be  favored  in 
one  respect  against  America.  The  European  nations 
have  lived  for  many  years  under  considerable  stress. 
The  experience  of  the  war  has  taught  them  that  only 
cooperation  can  solve  the  many  difficulties  incidental  to 
peace,  and  they  are,  therefore,  more  inclined  to  support 
the  respective  propositions  of  their  governments. 

With  the  business  of  the  machine  makers  returning 
to  its  normal  channels  a  number  of  new  problems  have 

arisen,  affecting  the  individual  manufacturer.  The  un- 
sound pressure  under  which  production  was  carried  on 

has  not  been  pleasant.  Unusual  expansion  of  the  indus- 
trial equipment  was  necessary  and  many  new  firms  were 

organized  which  have  increased  competition,  and  sales 
departments  are  working  harder  to  meet  the  high  level 
of  expenses  incidental  to  advertising,  selling,  wages, 
overhead  and  materials.  Before  the  war,  machinery 
prices  were  kept  at  a  low  level  by  European  exports  in 
spite  of  the  high  prices  charged  by  American  manufac- 

turers. Since  neither  England  nor  Germany  will  be 
able  to  manufacture  machinery  as  cheaply  as  before, 
due  to  the  fact  that  wages  in  Europe  are  steadily  ap- 

proaching our  standards  and  their  manufacturing  meth- 
ods are  not  equal  to  our  own,  foreign  machine  prices, 

therefore,  will  remain  near  our  level.  While  the  fore- 
going, together  with  the  disposition  of  enormous  quan- 

tities of  raw  materials,  new  and  going  war  industries, 
and  possible  competition  with  Latin  America  and  the 
Orient,  presents  problems  which  are  being  rapidly 

solved,  yet  the  biggest  problem  on  our  hands  is  the  dis- 
organization of  labor. 

With  the  declaration  of  war  in  Europe,  a  great  many 
men  were  drawn  into  the  army  who  were  much  more 
needed  at  the  lathes  and  benches  than  in  the  trenches. 

With  the  progress  of  the  war,  however,  this  mistake 

was  remedied  and  many  men  were  returned  to  their 
civil  employments.  Later,  there  appeared  a  very  heavy 
demand  for  active  men  in  the  army,  and  all  industrial 
reserves  were  called  for  service.  This  made  necessary 
the  employment  of  older  men,  and  in  many  cases  women, 
in  the  machine  manufactories.  By  following  the  lesson 
taught  by  Europe,  America  avoided  this  mistake  and  the 
American  industry  is  now  assimilating  the  men  return- 

ing from  the  armies.  Many  men  and  women  who  had 
paying  positions  in  war  work  are  taking  up  their  former 
employments.  The  unemployment  of  discharged  sol- 

diers, however,  still  prevails  to  a  certain  extent.  For- 
tunately, we  have  had  some  experience  in  dealing  with 

a  situation  of  this  kind  which  is  very  similar  to  that 
which  we  had  to  meet  in  this  country  when  we  ab- 

sorbed suddenly  the  great  mass  of  unemployed  during 
the  fall  and  beginning  of  the  summer  of  1915.  The 
process  is  now  facilitated  by  better  organization. 

It  appears  that  under  these  circumstances  there  will 
be  little  reason  for  alarm.  The  process  of  reconstruct- 

ing our  economic  life  has  made  very  good  progress 
during  the  last  few  months,  and  there  is  no  reason  yet 

to  expect  a  sudden  hitch,  although  an  occasional  slow- 
ing down  or  friction  in  one  direction  or  another  is  to  be 

expected.  It  is  not  easy  to  adfust  a  vast  industrial 
equipment  like  that  of  the  United  States  from  one  pur- 

pose to  another.  It  took  over  a  year  to  concentrate 
our  whole  economic  energy  upon  the  conduct  of  war,  so 
we  must  not  expect  an  immediate  return  to  the  condi- 

tions of  peace.  The  machine  building  industry  being 
so  closely  allied  to  all  national  industrial  activity  Will 
soon  feel  the  effect  of  the  new  situation. 

The  war  prosperity  of  this  industry  has  ended  but 
it  has  been  replaced  by  a  new  prosperity  of  returning 
peace  and  at  the  time  of  writing  there  is  nothing  to 
trouble  the  mind  of  the  machine-tool  maker  in  this 
country.  The  present  activity  in  the  industry  should 
be  easily  upheld  and  there  are  a  great  many  indications 
in  favor  of  the  theory  that  it  may  become  more  pro- 

nounced during  the  new  year. 

Tool  for  Making  Narrow  Slots 
By  J.  a.  Lucas 

When  it  is  necessary  to  make  a  slot  or  series  of 
slots  so  narrow  that  the  ordinary  form  of  parting  tool 

is  impracticable,  draw  out  and  bend  a  bar  of  IJ-in. 
cold-rolled  steel  as  shown  in  the  cut,   and  provide  a 

SLOTTING  WITH  PIECES  OF  HACKSAW  BLADES 

clamping  jaw  into  which  is  tapped  several  collar-head 
or  ordinary  hexagon  head  capscrews  of  small  size. 
Broken  hacksaw  blades  furnish  the  cutting  tools. 
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S 

MEPHISTO 
BITS 

By  S.  A.  Hand, 

HOWTHEY 
ARE  MADE 
ASSOCMTE  EJS/rOK., 

■*M£MICAN   MACH/mSr 

THE  steel  u
sed  in  the 

auger  bits  made  by 
the  W.  A.  Ives  Manu- 

facturing Co.,  Wallingford, 

Conn.,  is  made  to  its  own 
specifications  using  genuine 

Swedish  pig  as  a  base.  It 

has  a  slightly  higher  con- 
tent of  manganese  than  of 

carbon,  to  give  stiffness; 

while  for  endurance  of  cut- 

ting edges,  a  trace  of  tung- 
sten is  added. 

The  blanks  for  the  bits 
are  sheared  from  a  flat  bar 
of  suitable  size,  and  after 
being  heated  the  shanks  are 
drawn  out  and  the  squares 
formed  in  dies  in  high- 

speed Bradley  hammers  as 
may  be  seen  in  Fig.  1. 
Next,  the  blade  is  die 
forged  in  the  same  type  of 
hammer.  In  this  operation, 
known  as  plating,  the  blade 
is  left  thicker  at  the  center 
than  at  the  edges,  the  shape 
being  similar  to  that  of  a 
slitting  or  feather-edge  file. 
This  shape  is  not  carried 
out  to  the  extreme  end,  a 
blank  space  about  twice  as 
long  as  the  width  of  the 
blade  being  left  for  drop- 
forging  the  leader-screw 
blank  and  scoring  lip  and 
to  leave  enough  thickness 
of  metal  for  forming  the 
cutting  lip.  The  appearance  of  this  end  after  drop- 
forging  may  be  seen  in  Fig.  2,  in  which  A  is  the  blank 
for  the  leader  screw,  B  the  scoring  lip  and  C  the  part 
from  which  the  cutting  lip  is  upset.  It  will  be  noted 
that  an  unusually  large  flash  is  left  from  the  drop-forg- 

ing operation.  This  is  to  insure  the  maximum  com- 
pression of  metal  at  the  vital  part  of  the  bit  and  to  make 

certain  that  any  accidental  overheating  of  the  metal 
at  the  edges  and  extreme  end  will  not  affect  the  cutting 
parts.  Trimming  off  the  flash  is  done  in  an  ordinary 
punching  machine  provided  with  suitable  dies. 

The  appearance  of  the  bit  blank  after  it  has  gone 
through  the  operations  described  is  shown  in  Fig.  3.  A 
is  the  blank  as  cut  off  by  the  shears;  B  has  the  shank 
drawn  out  and  the  square  formed;  C  shows  the  blade 

The  manufacture  of  auger  bits  is  one  of  the 
oldest  of  the  tool  industries  in  this  country. 
Many  of  the  factories  have  remained  in  the  fam- 

ilies of  their  founders  for  generations  and,  as  is 
usual  in  such  cases,  radical  improvements  in 
either  the  product  or  the  processes  of  manufac- 

ture have  been  slow.  The  bit  described  in  this 

article  has  been  improved,  not  by  adding  any- 
thing to  it  but  by  taking  something  from  it. 

Some  of  the  processes  in  its  manufacture  are 
different  front  those  generally  used  in  bit  mak- 

ing. Boring  is  only  whittling  in  a  circle  and  just 
as  one  uses  only  one  blade  with  which  to  whittle 
so  it  is  only  necessary  to  have  one  cutting  blade 
on  an  auger  bit.  Likewise,  it  is  only  necessary 
to   have  one  scoring  lip   to  cut  off  the  chip. 

FIG.  1.     FORGING  THE  SHANK 

after  plating.  Here  the 
thickened  center  and  the 
flat  at  the  end  left  for 

drop-forging  may  be  seen. 
D  shows  the  result  of  the 

drop-forging  operation,  and 
E  represents  the  appear- 

ance after  the  flash  has 
been  trimmed. 

Crimping  or  twisting  the 
blade  is  illustrated  in  Fig. 
4.  The  cutting  end  of  the 
hot  blank  is  inserted  in  the 
"huck  A,  the  rear  end  of 
the  blade  being  supported 
in  the  fork  B  while  the 

square  on  the  shank  is  held 

by  tongs  in  the  operator's left  hand.  With  his  right 
hand,  the  operator  turns  a 
-rank  connected  to  the  spin- 

dle of  the  machine.  Twist- 
ing is  continued  until  in  the 

judgment  of  the  operator 
the  number  of  turns  and 
the  lead  are  correct,  no 
hard-and-fast  rule  being 
followed.  Operators  on 
this  work,  however,  become 
so  expert  that  the  results 
are  very  uniform. 

Bits  for  boring  treenail 

holes   in   wooden-ship  con- 
struction    and     for    other 

deep-hole    work    are     not 
twisted    but    are    crimped 
between  dies  in  a  machine 

of     the     bull-dozer     type. 
Such    bits    must    have    the    bottoms    of    the    crimps 
accurately  formed  so  that  the  chips  will  be  brought 
out  of  the  hole  and  not  clog  the  bit. 

After  twisting,  the  bit  is  reheated  at  the  end  and 
headed.  In  this  operation  both  the  cutting  and  scoring 
lips  are  formed  in  dies,  the  action  of  the  machine  being 
similar  to  that  of  a  bolt-heading  machine.  The  next 
step  is  to  even  up  the  twist  between  dies  in  the  lever- 
operated  fixture.  Fig.  5,  after  which  the  bit  is  cold- 
straightened. 

The  blank  for  the  leader  screw  is  hollow-milled  to  size 
and  shape  in  a  hand  lathe  and  the  outside  diameter  is 
ground  to  size.  In  this  latter  operation  the  bit  is  held 
in  a  chuck  in  the  live  head  of  the  machine.  Fig.  6,  and 
supported  at  the  other  end  by  a  female  center  into  which 
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FIGS.    4   TO   9.      TWISTING,   SIZING   AND   THROATING 
Fig.  4 — Twisting  the  bit.     Fig.   5 — Evening  the  crimps.     Fig.   6 — Grinding   to    size   by   a    friction    wheeL 

clearance.     Fig.  8 — Measuring  the  clearance.     Fig.  9 — Digging  out  the  tliroat. 
Fig.    7 — Grinding   the 

the  blank  for  the  leader  screw  fits.  The  action  of  the 
machine  is  similar  to  that  of  any  cylindrical  grinding 
machine  except  that  the  actual  grinding  is  not  done  by 

an  abrasive  wheel,  as  would  naturally  be  supposed,  but 
by  a  steel  wheel  running  at  a  very  high  peripheral 
speed.     The  removal  of  metal  from  the  bit  is  by  fric- 

FIGS.  11  AND  12.     CUTTING  THE  LEADER  SCREW 
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FIG.    2.     THE   DROP-FORGED  HEAD 

tion.  There  seems  to  be  little  wear  on  the  wheel  which 
is  evidenced  by  the  fact  that  the  wheel  now  on  the  ma- 

chine has  been  in  constant  use  for  about  17  years.  The 
outside  of  the  bit  must  be  reduced  in  diameter  behind 
the  cutting  point  for  clearance  and  the  operation  is 
performed,  as  shown  in  Fig.  7,  on  an  ordinary  abrasive 
grinding  stand,  the  bit  being  revolved  by  hand  between 
the  abrasive  wheel  and  an  adjustable  slide.  Fig.  8 

shows  an  inspector  gaging  the  clearance  with  an  ad- 
justable limit  gage. 

Both  the  cutting  lip  and  the  blank  lip  opposite  to  it 
are  faced  back  to  form  a  tangent  with  the  leader-screw 
blank  and  their  tops  are  leveled  off,  all  on  hand  milling 

machines.  The  throat  under  the  cutting  lip  is  "dug  out" 
by  milling  to  form  the  chip  carrier.  This  operation  is 
illustrated  in  Fig.  9,  in  which  it  will  be  noticed  that  the 

bit  is  being  guided  entirely  by  the  workman's  hands. 
Various  Stages  the  Bit  Passes  Through 

Fig.  10  shows  the  stages  the  bit  has  passed  through 
from  the  crimping  until  it  is  ready  for  cutting  the 
thread  on  the  leader  screw.  Referring  to  the  illustra- 

tion :  A  has  been  crimped ;  B  has  been  headed  and  the 

blank  for  the  leader  screw  hollow-milled;  C  has,  been 
ground  on  the  outside  and  for  clearance;  D  has  been 
faced  back;  E  has  been  leveled  on  top,  and  F  has  had 
the  throat  dug  out. 

B 

I 

Figs.  11  and  12  show  how  the  threads  on  the  leader 
screw  are  formed.  The  square  shank  of  the  bit  is  held 
in  the  chuck  A,  Fig.  11.  The  spindle  supporting  this 
chuck  is  threaded  at  its  rear  end  to  the  same  pitch  as 
the  screw  to  be  formed  and  is  free  to  revolve  in  the  nut 

B  which  also  acts  as  a  back  bearing.  The  leader-screw 
blank  is  supported  by  the  rest  C  and  drawn  up  by  hand 
against  the  concentrically  grooved  steel  disk  D  which 

FIG.    10.      SOME   OPERATIONS    AFTER   TWISTING 

runs  at  8000  r.p.m.  While  the  operator  holds  the  lead- 
er-screw blank  tightly  against  the  disk  with  his  left 

hand  he  rotates  the  spindle  in  one  direction  by  rolling 
his  right  hand  and  arm  over  the  wooden  roll  E;  and 

FIG.    3.      OPERATIONS   BEFORE   TWISTING 

FIG.  13.     A  FINISHED  LEADER  SCREW 

then  relieving  the  pressure,  rotates  the  spindle  in  the 
opposite  direction  by  a  reverse  motion  of  his  hand  and 
arm,  lead  being  given  to  the  screw  by  the  thread  and 
nut  at  the  rear.  The  thead  is  formed  by  friction  be- 

tween the  leader-screw  blank  and  the  rapidly  revolving 
disk  and  during  the  operation  the  leader-screw  blank 
becomes  red  hot. 

Relation  of  Leader  Screw  to  Cutting  Lip 

Bits  are  made  with  leader  screws  of  different  pitches 

— varying  from  10  per  inch  for  bits  used  by  electricians, 
where  the  object  is  to  bore  a  hole  quickly  without  re- 

gard to  its  smoothness,  to  18  per  inch  for  bits  used  by 

pattern  and  cabinet  makers  and  for  use  in  power-driven 
machines. 

A  finished  leader  acrew  is  shown  in  Fig.  13  where  it 
will  be  noticed  that  the  cutting  lip  A  is  a  continuation 
of  the  last  thread.  This  construction  is  the  secret  of 
making  a  bit  that  will  bore  a  hole  clear  through  a 
board  without  requiring  end  pressure  after  the  screw 
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FIG.  14.     POLISHING  THE  HOLJXJW FIG.   15.     POLISHING  THE  THROAT 

has  taken  hold.  If  there  should  be  a  break  in  the  con- 
tinuity of  the  thread  to  the  cutting  lip,  small  chips 

would  lodge  there,  and  prevent  the  leader-screw  from 
drawing  the  bit  into  the  wood.  Another  feature  that 
can  be  seen  in  the  illustration  is  that  the  single  cutting 
lip  A  can  be  sharpened  without  interfering  with  the 
scoring  lip  B  and  when  sharpening  the  latter  there 
will  be  no  danger  of  nicking  the  cutting  lip  of  the 
file. 

Several  more  operations  are  necessary  before  the  bit 
is  hardened  and  tempered,  but  as  they  are  mostly  such 

FIGS.    16  AND  17.      BRIGHTENING  THE  LEADER  SCREW 
AND  TESTING  A  BIT  FOR  STRAIGHT  BORING 

operations  as  are  generally  performed  in  every-day 
practice  only  two  of  them  are  illustrated.  Fig.  14 
shows  how  the  hollows  in  the  twist  are  polished  on  a 
vulcanized  abrasive  wheel  and  Fig.  15  illustrates  finish- 

ing the  throat  on  an  endless  abrasive  belt. 
After  hardening  and  drawing  the  temper,  each  bit 

is  honed  and  carefully  inspected.  The  leader  screws 

are  then  polished  by  dipping  them  in  oil  and  an  abra- 
sive and  repeatedly  screwing  them  in  and  out  of  a 

piece  of  apple  wood  as  may  be  seen  in  Fig.  16.  Every 
bit  is  tested  in  actual  boring,  and  as  a  proof  that  a  well- 
made  bit  will  bore  straight,  Fig.  17  shows  a  bit 

finishing  the  boring  of  a  ̂ f-in.  hole  edgewise  through 
a  1-in.  board. 

Timekeeper's  Cage 
By  Fred  H.  Colvin 

The  illustration  shows  the  method  used  by  the  White 
Tractor  Co.,  Cleveland,  Ohio,  for  locating  the  routing  or 
job-distribution  office  in  any  part  of  the  shop  which  may 

be  most  convenient  to  the  work.  This  cage,  as  can  be 
seen,  consists  of  practically  standardized  sections  of 
heavy  wire  netting,  including  a  sliding  door,  which  is 
provided  with  a  lock  to  prevent  the  cards  or  other 
records  being  maliciously  or  mischievously  disturbed. 

This  cage  contains  the  rack  for  the  job  tickets  and 
also  a  calculagraph  for  recording  the  time  of  starting 
and  stopping  the  various  jobs.  The  small  opening  in 
front  of  the  timekeeper  is  large  enough  for  the  passage 
of  job  tickets,  while  the  board  at  the  left  can  be  let 

A  CAGE  FOR  TIMEKEEPING  RECORDS 

down  to  form  a  shelf,  should  this  be  more  convenient  at 

any  time. The  advantage  of  a  cage  of  this  kind  is  that  it  can 
be  placed  in  any  department  and  in  almost  any  location 
in  the  shop  without  interfering  in  any  way  with  the 
light  or  ventilation  of  the  department.  If  can  also  be 
moved  whenever  desirable. 
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The  Manufacture  of  Incandescent  Lamps — II 
By  C.  W.  STARKER 

A  high  degree  of  skill  and  a  steady  hand  are  required  in 
assembling  incandescent  lamps.  Improvements  in  both 
methods  and  materials  in  manufacture  have  been  many  and 
great.  Since  1879  the  efficiency  of  the  incandescent  lamp  has 
been  increased  nearly  fifteen  fold  and  the  lamp  is  now  five 
times  as  efficient  as  it  was  at  the  beginning  of  the  present  cen- 

tury. Lamps  must  be  thoroughly  tested  before  shipping — 
many  of  them  to  destruction — and  this  entails  an  enormous 
annual  expenditure. 

TO  BRING  a  modern  incandescent  lamp  to  its 
completed  form  a  variety  of  materials  and  a 
number  of  operations  are  required.  The  prin- 

cipal parts  of  the  modem  tung- 
sten lamp  are  shown  in  Fig.  17, 

and  their  names  indicated. 
The  filament  is  supported  on 

a  glass  mounting  called  the  stem, 
which  is  made  by  cutting  a  glass 
tube  to  the  required  length  and 
flaring  the  end,  as  shown  in 
Figs.  18  and  19.  Next  a  glass 
rod  is  cut  off  and  provided  with 
bulges  B,  Fig.  20,  the  one  near 
the  bottom,  the  other  near  the 
top.  All  these  operations  are 
done  in  practically  automatic  ma- 

chines, the  glass  being  heated 
until  it  becomes  soft  enough  to 
permit  the  staving  operation. 
This  stem  is  then  assembled  with 

the  glass  tube,  the  leading-in 
wires  brought  into  position,  and, 
after  heating,  the  base  is  flat- 

tened, as  shown  in  Fig.  20  at  C. 
As  a  next  step  the  wire  supports, 
or  anchors,  at  the  top  and  bot- 

tom on  which  the  filament  is  to 

be  hung,  are  melted  in  and  in- 
sulated   from    one    another    by 

the  glass  parts.  After  inserting  the  anchors  the 
proper  diameter  of  tungsten  wire  for  the  filament 
is  selected,  depending  upon  the  amperage  desired,  and 

PIG.    17.      A   TUNGSTEN    LAMP 

cut  to  length  according  to  the  voltage  for  which  the 
lamp  is  to  be  used.  One  end  of  the  filament  is  joined  to 
a  leading-in  wire  and  wound  back  and  forth  until  its 

end  meets  and  is  connected  to 

the  other  leading-in  wire.  This 
gives  what  is  known  as  the  com- 

plete mount,  Fig.  21.  The  con- 
nection between  the  filament  and 

the  leading-in  wires  is  made  by 
melting  the  ends  of  the  wires  to- 

gether in  an  electric  arc  in  a 
special  apparatus  that  provides 
a  reducing  atmosphere  to  pre- 

vent oxidization.  The  anchors 
are  made  either  of  molybdenum, 
tungsten  or  a  wire  containing 
10  to  15  per  cent,  tungsten  with 
the  molybdenum.  They  are 
formed  in  automatic  machines 
designed  for  rapid  production  in 
large  quantities. 

That  part  of  the  leading-in 
wire  which  is  melted  into  the 

glass  must  have  the  same  co- 
efficient of  expansion  as  the  glass 

and  must  not  easily  form  an  ox- 
ide coating  as  otherwise  air 

openings  or  breaking  of  the 
glass  would  occur.  Such  a  ma- 

terial is  platinum,  a  short  piece 
of  which  is  inserted  between  the  two  pieces  of 
nickel  and  copper  wire  which  compose  the  rest  of  the 
leading-in  wires.     Less  expensive  substitutes  for  plat- 

PIGS    20  TO  26.     LAMP  PARTS  AND   THEIR  ASSEMBLY 

Fig.  20— The  finished  stem.     Pig.  21— The  completed  mount.     Fig.  22— The  bulb  as  it  comes  from  the  glass  works.    Pig.  23— The 

tubulated  bulb.     Pig.   24— Seallng-In  the  filament.     Fig.   25— Exhausting  and  sealing.     Pig.  26— Applying  the  baae. 
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FIG.  27  FIS.  28 

FIGS.  27  AND  28.     "TWO  TYPES  OP  TUNGSTEN  LAMPS 
Fig.  27 — A  gas-filled  lamp.     Fig.  28 — An  exhausted  lamp. 

inum  have  come   into   use,   sucn   as   nickel-steel   wire 
covered  with  platinum. 

The  manufacture  of  the  bulbs  is  a  complete  industry 
in  itself,  requiring  large  plants  and  skilled  glass  blow- 

ers. Formerly  lamp  bulbs  were  blown  in  the  open, 
which  naturally  resulted  in  variation  in  size.     Now, 

i ;■■ ,    -••«»«»'   -'•   !«?•'■       '■■Y\ 
ifllillll.     .'-          .(.. -.T^.          1  ...Miiii'             in  1 

ll|i-'!h..^        J*"!'™!' 

■'■■     vkkl 

«te-:3*r^ ^^Sm 
FI6. 18  FIS.  19 
FIGS.   18  AND  19.     THE  GL^SS  STEM 

Fig.    18 — The  stem  flattened.     Fig.    19 — The  stem  flared 

however,  the  bulbs  are  all  made  in  molds  and  are 
therefore  of  uniform  size.  As  received  from  the  glass 
works  the  bulbs  have  considerable  superfluous  glass, 
Fig.  22,  which  is  cut  off  by  the  lamp  manufacturer. 
This  is  done  on  a  semiautomatic  machine,  in  which  a 
number  of  bulbs  are  set  up  in  a  circle  and  made  to 
revolve  around  their  axis  as  well  as  travel  around  in 
the  circle.  They  are  set  to  correct  height,  and  in  their 
rotation  they  pass  a  cutting  wheel  which  makes  a  slight 
scratch  in  the  glass,  and  then  they  pass  a  series  of  gas 
flames  directed  at  the  point  that  has  been  scratched 
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Voltage  of  Circuit  at  Lamp  Socket 

CHART  SHOWING    VARIATION  IN   WATTAGE 

M  1.0  1.1  12  13  14  I.B  1.4  17 

Watts  perCondle 
FIG.   31.      RELATION  OF  ENERGY  TO  COST  OF  RENEWALS 

FOR  LAMPS   OF   DIFFERENT   EFFICIENCY 

so  that,  due  to  the  heat,  the  necks  break  off.  Such 
machines  perform  this  operation  at  the  rate  of  1000  or 
more  bulbs  an  hour. 

The  next  operation.  Fig.  23,  consists  in  melting 
a  hole  in  the  rounded  end  of  the  bulb  and  welding  a 
glass  tube  at  this  point.  The  two  operations  of  melting 
a  hole  and  of  inserting  the  tube  are  performed  in  the 
same  machine,  both  tube  and  bulb  being  heated  at  the 
point  of  junction  and  brought  into  the  proper  position. 
Next  follows  the  sealing-in  process,  in  which  the  tubu- 

lated bulb  is  placed  over  the  completed  mount.  Fig.  24, 
both  parts  being  held  in  their  proper  relative  position. 
Bunsen  flames  are  applied  at  the  neck  of  the  bulb  and 
both  the  bulb  and  the  mount  are  rotated  slowly  until 
the  neck  of  the  bulb  is  welded  to  the  flare  of  the  stem 
tube.  The  seal  thus  formed  at  the  neck  of  the  bulb  must 
be  absolutely  air  tight. 

In  the  next  operation  the  exhaust  tube  is  connected 
to  a  vacuum  pump  and  the  air  exhausted  from   the 

bulb.  While  this  is  being 
done  the  lamp  is  inclosed  in 
an  oven  heated  to  a  tempera- 

ture high  enough  to  expel  all 
moisture.  When  the  exhaust- 

ing is  completed  the  lamp  is 
sealed  off.  Fig.  25,  by  melting 
the  glass  tube  at  the  top  and 
forming  the  pointed  tip. 

After  exhausting  the  lamp 
is  "based."  One  of  the  lead- 
ing-in  wires  is  soldered  to  the 
cap  at  the  end  of  the  base, 
Fig.  26.  This  cap  is  insulated 
from  the  shell  by  black  glass. 

The  other  leading-in  wire  is 
soldered  to  the  brass  shell  and 
the  socket  cemented  in  place. 

122         K4         126        128       BO 
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Because  of  the  impossibility 
of  producing  an  absolute 
vacuum  and  with  a  view  to 

reducing  if  possible  the  evap- 
orization  of  the  filament,  the 
action  of  various  gases  on  the 
filament  and  their  influence 
on  the  blackening  of  the  bulb 
have  long  been  the  subject  of 
investigation.  Early  in  Edi- 

son's experiments  it  was  sug- 
gested to  fill  the  lamps  with  p 

chemically  inert  gas  such  as 
nitrogen.  However,  this  in- 

troduces the  difficulty  of  the 
convection  of  heat  from  the 
filament  through  the  gas  to 
the  bulb  and  surrounding  air 
which  would  involve  a  loss  in  efficiency  inasmuch  as 
the  filament  would  have  to  be  heated  to  a  correspond- 

ingly higher  temperature.  Fortunately  the  loss  by 
convection  increases  in  only  about  the  J  power  of 
the  temperature  while  the  radiated  energy  increases 
with  the  7  power  for  tungsten.  In  addition  it  was  found 
that  the  cooling  action  of  the  gases  has  a  greater  in- 

fluence on  thin  wires  than  on  comparatively  thick  ones. 
A  gas  pressure  of  about  two-thirds  of  an  atmosphere 
has  been  found  most  suitable. 

With  the  gas-filled  lamp  the  pear-shaped  bulb,  Fig. 
27,  has  become  customary  instead  of  the  straight-sided 
shape.  Fig.  28.  The  reasons  for  this  new  shape  are 
that  in  winding  the  filament  in  the  form  of  helical 
coils  the  exposed  area  is  reduced,  permitting  thereby 
a  smaller  bulb,  and  the  higher  operating  temperature 
necessitates  a  longer  neck  of  the  bulb  for  cooling  the 
gases  before  they  reach  the  socket. 

During  the  process  of  manufacture  and  after  com- 
pleting the  lamps  a  number  of  tests  are  made  as  a 

check  on  the  quality   of  the   product.      Considerable 
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FIG.    30.      CHART    SHOWING    VARIATION  IN  CANDLE  POWER 

difficulty  was  experienced  in  obtaining  a  uniform  prod- 
uct, particularly  before  the  advent  of  the  present  type 

of  lamps.  The  modern  tungsten  lamp  with  a  coiled 
filament  of  long  length  or  comparatively  large  cross- 
section  of  wire  fortunately  affords  somewhat  easier 
working  conditions.  The  difficulty  was  principally  in 
making  a  filament  or  the  individual  hairpin-shaped  parts 
of  the  original  tungsten  lamp  of  uniform  resistance 
which  would  result  in  lamps  of  exactly  predetermined 
voltage,  amperage  and  candlepower. 

A  check  on  the  vacuum  of  nongas-filled  lamps  is  made 
by  using  a  Tesla  transformer.  If  a  light-green  light 
is  emitted  from  the  bulb  the  vacuum  is  not  good ;  light- 
blue  light  indicates  a  poor  vacuum,  and  purple  still 
poorer,  while  a  good  vacuum  is  demonstrated  by  the 
lamps  remaining  dark. 

The  lamps  then  pass  to  the  photometer  room,  where 
they  are  measured  for  their  proper  voltage  and  labeled 
accordingly.  In  the  photometer  test  the  light  intensity 
is  measured  by  comparison  with  a  standard  lamp  and 
the  current  changed  until  a  certain  number  of  watts  per 

candlepower  is  reached. 
After  photometering,  the  lamps  are  ready  for  basing. 

The  parts  of  the  base  are  placed  in  a  mold  filled  with 

plaster  of  paris,  the  lamp  then  put  in  and  allowed  to 

stand  until  the  plaster  hardens.  After  basing,  solder- 
ing cleaning  and  labeling,  each  lamp  is  subjected  to  a 
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FIG    33      RELATIVE  SIZES  OP  A  500-WATT  VACUUM.  jAMP 

(LEFT)  AND  A  1000-WATT  NITROGEN  LAMI>  (RIGHT) 
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FIGS.   34   TO   39.    TYPES  OP  INCANDESCENT  LAMPS 

Fig.    34 — Flashlight   lamp.      Fig.   35 — Lamp   for   lighting  speed- 
ometer.    Fig.  3G — Lamp  for  headlight  or  spotlight.     FMg.  37 — Lamp 

for  lighting  signs.     Fig.  38 — Lamp  for  locomotive  headlight.     Fig. 
39 — Lamp  for  train  lighting. 

final  inspection  for  mechanical  defects  and  is  lighted 
up  to  insure  that  no  bad  lamps  are  shipped.  In  order 
to  keep  a  check  on  the  factories  the  engineering  de- 

partment of  the  various  manufacturers  test  a  certain 
percentage  of  all  lamps  made  for  life  performance. 
Elaborate  equipment  is  necessary  for  this,  and  in  these 
life  tests  the  lamps  are  of  course  destroyed.  Huge  sums 
of  money  are  expended  yearly  for  energy  to  burn  lamps 
and  every  means  taken  to  insure  fair  and  accurate 

.testing.  One  of  the  lamp-manufacturing  companies  in 
this  country  has  in  such  life  tests  destroyed  as  many 
as  50,000  lamps  to  know  what  each  method  of  produc- 

tion or  each  new  type  developed  will  actually  do. 
At  one  of  the  large  lamp  factories  lamps  are  turned 

out  at  the  rate  of  over  300  a  minute  every  working  day 
in  the  year,  but  accuracies  are  maintained  hardly 
equaled  in  any  other  industry.  The  bulbs  must  average 
a  specified  thickness  from  which  they  may  not  vary 
0.006  in.;  the  filament  may  not  vary  from  a  definite 
diameter  in  any  particular  lamp  more  than  0.00001  in. ; 
the  glass  tubing  must  not  vary  in  diameter  more  than 
0.45  mm. ;  the  basing  cement  is  prepared  according 
to  a  chemical  formula  and  must  not  vary  from  fixed 
proportions.  All  lamps  are  made  up  in  accordance  with 
standard  specifications.  The  rating  of  each  lamp  sold 
is  decided  upon  only  after  a  careful  investigation  of  the 
many  different  factors  involved.  Accuracy,  uniformity, 
attention  to  details  in  raw  or  finished  products  mean 
quality. 

In  spite  of  the  involved  processes  of  making  filaments 
and  of  finishing  the  lamps  their  manufacture  has  been 

,  developed  to  such  a  point  that  they  give  satisfactory 
service  even  in  the  hands  of  the  most  inexperienced  and 
furthermore  their  price  has  decreased  from  that  of  a 
costly  laboratory  product  to  such  a  low  figure  as  to  be 
within  the  reach  of  everybody. 

The  true  efficiency  of  a  lamp  may  be  measured  by  the 
ratio  of  energy  put  into  it  as  compared  with  the  energy 
obtained  in  the  form  of  light.  This  ratio  in  the  best 
vacuum  type  of  incandescent  lamp  probably  does  not 
exceed  4  to  5  per  cent,  and  with  the  most  recent 

gas-filled  lamps  not  more  than  8  or  9  per  cent.  The 
reason  for  this  low  efficiency  is  explained  by  the  fact 
that  only  a  small  part  of  the  total  of  light  and  heat 
rays  emitted  by  the  lamp  lie  in  the  visible  spectrum. 

The  commercial  eflSciency  is  the  ratio  of  the  input  in 
watts  to  light  obtained  measured  in  terms  of  candle- 
power.  The  early  carbon-filament  lamp  consumed  from 
7  to  10  watts  per  candlepower,  whereas  the  most  recent 

gas-filled  lamps  operate  at  i  watt  per  candle.  The 
gradual  rise  in  efficiency  is  shown  in  condensed  form 
in  the  accompanying  table. 

However,  it  should  not  be  understood  that  because  an 
incandescent  lamp  is  rated  at  a  certain  efficiency  by 
the  manufacturers  this  rating  would  hold  regardless 
of  conditions  under  which  the  lamp  operates.  The 
rated  performance;  that  is,  candlepower,  watts,  life, 
etc.,  holds  good  only  when  operated  at  the  "labeled" voltage. 

Frequently  lamps  are  labeled  with  three  voltages  in 
steps  of  two  volts  apart,  for  example,  110,  108  and  106 
volts.  Such  lamps  are  rated  to  give  approximately  1000 
hours  of  useful  life  when  operated  at  high  efficiency, 
1300  hours  at  medium  efficiency,  and  at  low  efficiency 
1700  hours.  It  has  been  definitely  established  as  the 
best  practice  to  operate  lamps  at  high  efficiency,  corre- 

sponding to  the  first  figure  given  for  voltage  on  the 
label,  and  having  it  well  understood  that  this  refers  to 
the  actual  voltage  applied  at  the  lamp  socket.  On  any 
given  lamp  the  lower  voltage  means  that  less  current 

ADVANCE  IN  LAMP  EFFICIENCY 

Date 
1879 

1886 
1896 

1905 
1906 
1907 1913 

1914 

Watte  per 

candle 

7.0 
4.0 
3.1 
2.5 
2.0 
1.25 
1.0 

0.5 

Candles  per watt 
Typ« 0.14 

Carbon 
0.25 Carbon 0.31 0.4 

Metallized 

0.5 
Tantalum 

0.8 
Mazda 

I.O 
Mazda 

(Drawn  Wiref 
2.0 Mazda (Inert  Gas) 

is  passing  through  the  filament  and  that  it  is  not  heated 
to  its  proper  temperature,  and  there  results  a  far 
greater  decrease  in  candlepower  than  the  proportion 
of  the  decrease  in  current,  since  a  very  slight  change 
in  the  temperature  of  metals  produces  a  very  great 
difference  in  the  degree  of  incandescence.  The  energy 
cost  for  a  certain  candlepower  is  less  and  the  renewal 
cost  greater  with  higher  eflSciency.  The  renewal  item 
is  the  smaller  part  of  the  cost  of  light,  as  the  energy 
cost  is  from  10  to  15  times  the  renewal  cost  in  a  60- 
or  100-watt  lamp. 

In  the  life  of  a  lamp  there  is  a  distinction  between 

the  total  or  "burn-out"  life,  which  refers  to  the  "nuaiber 
of  hours  the  lamp  will  burn  before  the  filament  fails 
completely,  and  the  useful  life,  which  is  defined  as  the 
number  of  hours  a  lamp  may  be  burned  before  its  candle- 
power  has  depreciated  20  per  cent.  At  this  point, 
chosen  conventionally,  although  the  filament  of  the  lamp 
may  be  intact,  it  is  customary  to  consider  the  lamp 
subject  to  renewal.  Such  lamps  are  consuming  a 
wattage  very   nearly  as  high  as   when   new  but   the 

FIG.   40.     FROSTED  LAMPS 
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candlepower  has  fallen  off  and  the  efficiency  is  therefore 

poor. 
How  the  candlepower  and  wattage  of  a  lamp  vary 

with  the  voltage  applied  at  the  socket  is  shown  in  Figs. 
29  and  30.  The  relation  between  cost  of  energy  plus 
coat  of  renewal  for  different  efficiencies  in  watts  per 
candle  is  shown  in  Fig.  31,  and  a  set  of  typical  char- 

acteristic curves  for  a  modern  drawn-wire  tungsten 
lamp  in  given  in  Fig.  32,  indicating  the  relation  be- 

tween candlepower,  amperes,  watts  or  watts  per  candle 
and  voltage. 

Quality  and  Color  of  Light 

The  higher  the  temperature  at  which  a  filament  oper- 
ates or  the  higher  the  degree  of  incandescence  the 

nearer  the  violet  end  of  the  spectrum  is  the  light 
emitted.  In  regard  to  the  color  of  light  there  has 
been  a  steady  advance  and  gradual  approach  to  day- 

light effect,  beginning  with  the  old  carbon  lamp,  where 
the  ratio  of  blue  to  green  rays  was  around  45  per 
cent.,  through  the  metallized  filament  lamp  and  the 
vacuum  type  of  tungsten  lamp  up  to  the  present  J-watt 
gas-filled  lamps  in  which  the  ratio  is  over  60  per  cent, 
and  approaches  daylight  quite  closely. 

Color-absorbing  materials  in  the  bulb  of  the  lamp  are 
employed  where  it  is  desired  to  obtain  a  particularly 
close  approach  to  daylight  or  other  effects.  This  is 
done  either  by  superficially  coloring  the  bulbs  or,  better, 
by  the  use  of  so-called  natural-colored  lamps  in  which 
the  glass  mass  itself  is  made  of  a  composition  suitable 
for  filtering  out  certain   shades   of  rays   as   may   be 

Front  View  Sirfe   Vie>* 

FIG.  41.     LAMP  FOR  MOTION-PICTURE  PROJECTION 

required  for  the  individual  application,  such  as  in  paint 
shops,  lithographing  plants,  wall-paper  stores  or  for 
the  warmer  tints  of  the  home. 

Simultaneously  with  the  rapid  increase  in  efficiency 
and  the  approach  to  daylight  conditions  there  has  been 
an  increase  in  the  capacity  of  incandescent  lamps  beyond 
anything  dreamt  of.  From  a  candlepower  capacity  of 
150  the  range  has  gradually  been  extended  to  over  2000 
candlepower,  while,  as  shown  in  the  comparison,  Fig. 

33,  the  gas-filled  coiled  filament  lamps  can  be  made 
smaller  than  those  of  the  vacuum  type  of  much  less 
capacity. 

Incandescent  lamps  are  now  made  for  voltages  from 
i  to  260  and  for  all  kinds  of  frequencies,  and  rugged 
enough  for  train-lighting  or  automobile  service.  It  is 
not  proposed  to  enumerate  the  multitude  of  modifica- 

tions of  incandescent  lamps  manufactured  today  for 
different  classes  of  service,  but  a  few  examples  are 
shown  in  Figs.  34  to  39  to  indicate  the  range  of  sizes 
and  service.  In  addition  to  these  the  frosted  lamp 
may  be  mentioned,  in  which  the  bulb  is  treated  in  acid 
to  give  the  effect  shown  in  Fig.  40,  reducing  the  glare 
of  the  light,  or  as  shown  by  the  bulb  with  a  small 
round  space  left  clear  for  special  service  such  as 
stereopticon  use,  etc.  For  the  moving-picture  industry 
the  drawn-wire  type  tungsten  lamp  is  now  used  almost 
exclusively  in  place  of  the  arc  lamp,  and  special  lamps 
have  been  developed  for  this  work.  Fig.  41. 

Using  Two  Tools  at  Once 
By  Charles  Canec 

Referring  to  the  article  on  the  subject  of  using  two 
tools  at  once  which  appeared  on  page  731  of  American 
Machinist,  let  us  analyze  the  problem:  It  is  desired 
to  use  two  tools  instead  of  one,  one  tool  roughing  the 
work,  the  other  finishing  it — all  at  one  setting. 

Mr.  Jacker  mentions  the  greatest  objection;  namely, 
that  the  unevenness  present  in  the  rough  material  is 
transferred  in  lesser  degree  to  the  finished  work.  This 
prohibits  the  two-tool  scheme  in  accurate  work  unless 
the  material  is  quite  round  and  centered  true  before- 
hand. 

But  suppose  the  shaft,  instead  of  being  all  of  the 
same  size,  is  to  be  made  with  several  diameters,  then 
when  we  pull  out  the  roughing  tool  to  cut  a  larger 
diameter,  out  comes  the  finishing  tool  with  it,  leaving 
3  in.  or  so  of  unfinished  shaft  in  its  wake  which  we 
must  turn  back  to  finish  afterward.  This  prohibits 
the  two-tool  scheme  when  there  are  shoulders  on  the 
work. 

Considering  these  disadvantages  there  is  not  much 
work  left  on  which  the  scheme  is  practicable. 

The  idea  of  setting  the  tools  at  an  angle  slanting 
away  from  the  direction  of  travel  makes  it  impossible 
to  work  close  up  to  the  driving  dog,  and  also  increases 
the  errors  due  to  bulges  and  unevenness  on  the  rough 
material.  To  slope  the  tools  the  other  way  enables 
them  to  cut  close  up  to  the  dog,  while  bulges,  etc.,  tend 
to  press  them  more  into  the  work  and  in  a  meaaure 
counteract  the  spring  of  the  machine  parts.  An  offset 
tool  or  toolholder  is  the  best  thing  to  use  in  this  posi- 

tion and  it  so  seldom  moves  in  the  toolpost  that  this 

point  is  hardly  worth  considering. 
The  best  practice  on  shaft  work  is  as  follows:  Face 

ends;  center;  rough-turn  diameters  ^4^  to  ̂   in.  over 
finished  dimensions;  square  off  all  shoulders  to  lengths 
required,  at  the  same  time  grooving  in  slightly  at 
corners  to  make  clearance  for  grinding  wheel;  then 

finish  by  grinding.  This  produces  accurate,  well- 
finished  work. 

One  point  that  all  lathe  men  should  pay  attention  to 
is  to  keep  the  gibs  on  the  carriage  and  compound  rest 

properly  adjusted;  for  when  these  become  slack  there 
is  too  much  pressure  put  on  the  screws  and  nuts  while 
cutting,  and  the  lathe  cannot  be  depended  on  to  hold  a 

cut,  especially  on  rough  material. 
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FOR  SMALL  SHOPS  ̂ ^^^  ALL  SHOPS 
By-  J.  A.  J^ucas 

CRIUY  pnt)CESS.PAT 

GRINDING   LATHE   CENTERS 
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CopyrifTht.  1019,  Franklin  DeB,  Fnrmr, 

VIII.  The  Tangential  Cam. 

The  current  article  deals  first  with  the  cam- 
having  straight  instead  of  curved  sides,  pointing 
out  special  difficulties  met  with  in  this  type  of 
cam;  second,  with  the  cam  the  base  curve  of 
which  is  made  up  entirely  of  arcs  of  circles; 
third,  with  the  cube-curve  cam,  which  is  closely 
related  in  methods  of  construction  to  the  well- 
known  parabola  cam,  and  fourth,  vnth  variations 
of  the  above  types  designed  to  give  low  starting 
or  striking  velocities. 

THE  Tangential  Cam. — The  tangential  cam  with 
its  straight  sides  is  perhaps  the  easiest  of  all  cams 
to  draw  and  to  construct  when  one  is  not  particu- 

lar about  the  maximum-pressure  angle,  but  it  is  apt  to 
give  the  highest  velocities  and  the  greatest  accelera- 

tions of  all  the  cams  when  it  is  laid  out  by  an  inex- 
perienced  hand.     To  keep   the   tangential   cam   under 

FIG.    70.      TANGK.XTIAL    CAM,    PRELIMINARY    SKETCH    IN 
GRAPHICAL  METHOD  OF  CONSTRUCTION   FOR 

DEFINITELY    ASSIGNED    DATA 

control  when  being  designed  requires  either  a  pre- 
liminary graphical  construction  or  a  series  of  computa- 

tions by  mean.s  of  formulas  which  will  give  results 
that  may  be  laid  out  directly. 

Problem  18.  Tangential  cam,  case  1,  required  a 
tangential  cam  in  which  the  follower  (a)  rises  1  unit 
in  a  60-deg.  turn  of  the  cam;  (b)  falls  1  unit  in  a 
60-deg.  turn  of  the  cam;    (c)    remains  at  rest  for  a 

FIG.   71.     TANGENTIAL  CAM.  SHOWING  TERMS  USED  IN 
THE  DIRECT  CONSTRUCTION  BT  THE 

ANALYTICAL  METHOD 

240-deg.  turn  of  the  cam,  and  (d)  with  a  maximum 
pressure  angle  of  30  deg.,  the  end  of  the  lobe  to  be 
rounded  off  by  a  circular  arc. 

Find  the  shortest  radius  of  pitch  surface  of  cam, 
the  length  of  the  straight-line  portion  of  the  cam  lobe, 
the  radius  of  the  rounding-off  curve  at  the  end  and  the 
largest  roller  that  may  be  used. 

The  graphical  method  of  construction  for  the  tan- 
gential cam  is  as  follows :  In  a  preliminary  and  separate 

drawing  construct  an  angle  AOE,  Fig.  70,  equal  to  the 
given  pressure  angle;  draw  a  line  AE  at  right  angles 
to  0.4  at  any  distance  out,  and  continue  AE  until  it 
intersects  OE;  draw  an  angle  AOC  equal  to  the  assigned 
angle  of  action;  drop  a  vertical  line  from  E  to  OC; 
draw  the  arc  EC  with  L  as  a  center;  draw  the  arc  CG 
with  0  as  a  center,  and  measure  the  distances  GA  and 
AO.  Then  GA:h::AO:s  where  h  is  the  assigned 
motion  of  the  follower,  and  s  is  the  correct  radius  at 
which  to  draw  the  line  AE  in  the  direct  drawing  of 
the  cam.     In  the  present  illustration  GA,  Fig.  70,  is 
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a 
b 

PIG. CAM  WITH   TANGENTIAL CURVE, 

1.33  units  and  AO  is  4  units.    Therefore  in  the  direct 
drawing  of  the  cam 

hX  AO      1X4 

s  = 
at 

1.33 OA, 

=  3.00, 

Fig.  72. 

J 
The  pitch 

GA 
and  this  value  is  laid  off 
surface  of  the  cam  AEC  is 
then  drawn  by  repeating 
the  operations  in  precisely 
the  same  order  as  in  the 

preliminary  drawing  de- 
scribed above.  The  maxi- 

mum pressure  angle  will  be 
30  deg.  at  E  where  the  cir- 

cular easing-off  arc  is  tan- 
gent to  the  straight  line. 

The  maximum  radius  of  the 
roller  would  be  EL,  but  as 
this  would  leave  a  sharp 
edge  on  the  working  sur- 

face of  the  cam  a  value  of 
^EL  is  taken  as  the  radius, 
thus  giving  WNP  as  the 
working  surface  of  the  cam. 

Analytical  metliod  of  construction  of  the  tangential 
earn. — A  direct  drawing  of  the  tangential  cam  may  be 
made  from  values  obtained  from  a  series  of  formulas, 

having  the  following  notation,  in  which  all  linear  dimen- 
sions are  in  inches  and  all  angular  dimensions  in  degrees 

unless  otherwise  specified.  All  symbols  are  illustrated 
in  Fig.  71,  which  is  for  a  general  case: 

h  =  total  motion  of  follower; 

X  =;  fraction  of  follower's  motion 
on  the  straight  surface  of 
in  other  words,  fraction  of 

which  acceleration  takes  place ; 
maximum  pressure  angle ; 
time   allotted   by   the   data   to   the   follower 
motion  measured  in  angular  motion  of  the 
cam  in  degrees; 

radius  of  pitch  surface  to  which  the  straight 
line  is  drawn  tangent; 

length  of  straight  edge  of  cam  on  both  pitch 
and  working  surfaces; 

radius  of  pitch  circle; 
largest  radius  of  pitch  surface  of  cam; 
angle  turned  through  by  the  cam  when  the 

full  motion  of  the  follower  is  reached;  c 
will  equal  b  when  the  straight  part  of  the 
cam  is  not  assigned  in  the  data; 

radius  of  circular  arc  for  rounding  off  outer 
corner  of  pitch  cam; 

radius  of  roller ; 

radius    of   working    surface    to    which    the 
straight  working  line  of  the  cam  is  drawn 
tangent. 

When  the  length  of  the  straight  part  of  the  cam 
is  not  assigned  in  the  data  c  and  b  will  be  equal.    When 
the  length  of  the  straight  part  is  assigned  c  will  figure 
out  differently  from   b;   if  it  comes  less  the  problem 
is  possible  with  the  assigned  data;  if  more  the  length 
of  the  straight  part  must  be  reduced. 

P 
d 

e  = 
r 
w 

R   * 

FIG.   74. CAM  CHART  FOR  CIRCULAR  BASE  CURVE,  CASE  1 

The  general  formulas  are: 
xh 

P  = 

sec  a  —  1 t 

(1) t  =  s  tan  a 

sin  a (3)       d  =  s  +  h 

cote 

-*-{l'\) 
(5) 

(7) 

d  — 

t 
sin  c 

w^s  —  r 

(2) 

(4) 

(6) 
(8) 

while  rolling 
the  cam,  or, 
stroke  during 

With  the  data  of  the  present  problem  equation  5 

must  be  solved  first,  for  it  is  the  only  one  in  which  all 

the  terms  but  one  are  known.  This  formula  is  solved for  t.  With  t  known,  formula  2  may 

"^  be  so'.ved  for  s;  then  formula  1  for 
;  X,  and  so  on  in  order  with  equations 
i  3,  4,  6,  7  and  8.  These  formulas 
;  give  the  following  values  in  the 
-^  present  problem: 
i  i=1.73  s  =  3  x  =  0.46  p  =  3.46 

!  d  :=  4  c  =  2  r  =  1.5  M>  =  1.5 
_i.  With  the  above  values  the  cam  in 

Fig.  72  is  laid  out  in  the  following 
manner:  Lay  off  given  angle  of  60 
deg.   at   DOC;   draw  circle,   having 
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FIG.   75.      CAM  WITH   CIRCULAR  BASE  CURVE,  CASE  1 

radius  OA  equal  to  s;  draw  straight  part  of  cam  AE 
equal  to  t;  draw  circular  arc  EC  with  center  on  OC  and 
with  radius  of  LC  equal  to  e;  call  r  =  0.75e  and  make 
AW  equal  to  it.  Then  WNP  is  the  working  surface 
of  the  cam  where 
AW  is  the  radius  of 
the  roller.  The  length 
WN  of  the  straight 
part  of  the  working 
surface  is  the  same  as 
the  length  of  the 
straight  part  of  the 
pitch  surface  and  the  cir- 

cular arc  of  the  pitch  sur- 
face, and  the  circular  arc 

NP  of  the  working  surface 
has  the  same  center  as  the 

arc  EC  of  the  pitch  sur- 
face. The  values  d  and  w  are  automatically  included 

in  the  process  of  the  above-described  layout. 
If  it  is  desired  to  construct  the  cam  chart.  Fig.  73, 

for  the  tangential  cam  in  order  to  find  the  velocity 
and  acceleration  diagrams  the  pitch  circle  of  the  cam 

should  be  drawn  with  the  radius  equal  to  OE  as  com- 
puted above,  and  radial  intercepts  should  be  placed  at 

regular  distances,  as  shown  at  H,  I,  etc.,  in  Fig.  72. 
Then  draw  the  part  of  the  cam  chart,  shown  in  Fig. 
73,  with  length  equal  to  pitch  arc  DF,  when  both  are 
to  the  same  scale  and  with  height  equal  to  h.  Draw 
pitch  line  DF  on  the  chart  at  a  distance  above  AR 
equal  to  DA  on  the  cam  when  both  are  to  the  same  scale. 
In  general  the  pitch  line  on  the  chart  will  not  be  half 
way  up,  although  it  appears  so  in  this  problem.  Take 
the  lengths  of  the  radial  lines  at  H,  I,  etc.,  which  are 
shown  on  the  cam,  and  lay  them  off  at  equally  spaced 
distances  on  the  chart.  Fig.  73,  and  draw  the  chart 
base  curve  AEC  through  the  extremities  of  these  lines. 

Circular  curve  cam. — The  circular  base  curve,  case 
1,  Fig.  74,  is  made  up  simply  of  two  equal  circular 
arcs,  as  shown  at  AE  and  EC.  It  is  the  limiting  case 
of  the  straight-line  combination  curve  in  which  the 
two  easing-off  arcs  are  so  large  as  to  meet  and  elimi- 

nate the  intermediate  straight  line  entirely.  With  the 
circular  base  curve  the  radial  distances  on  the  cam 
at  D,  H,  I,  J,  Fig.  75,  cannot  be  found  directly  except 
by  means  of  the  cam  chart  or  by  computation.  For 
graphical  construction  it  is  necessary  to  draw  the  chart. 
Fig.  74,  first  and  it  is  then  a  simple  matter  to  trans- 

FIG.  76. 

N  J 

2.60- 

4.20' 

CAM  CHART  FOR  CUBE  BASE  CURVE,  CASE  1 

fer  the  ordinates  at  H,  I,  J  to  Fig.  75.  The  length 
of  the  chart  for  a  maximum  pressure  angle  of  30  deg. 
is  3.73  times  the  motion  of  the  follower. 

The  length  of  radius  for  the  equal  arcs  in  the  circu- 
lar base  curve  is  3.73  times  the  follower  motion  for 

a  30-deg.  maximum  pressure  angle.  To  find  the  length 
of  radius  for  any  other  maximum  pressure  angle,  use 
the  formula: 

  
h 

^  ~  2(1  —  cos  a) 

where  r  =  the  desired  radius; 
a  ==  the  desired  maximum  pressure  angle,  and 
h  =  the  given  follower  motion. 

TABLE  FOR  CIRCULAR  BASE  CURVE 
For  Maximum  Preaaure 

Angle  of  Radius  of  Arc  Is 
20  deg. 
30  deg. 
40  deg. 
50  deg. 
60  deg. 

8.29A 3.73  fc 

2. MA I.40& 
t.OOk 

FIG.  77.     CAM  WITH  CUBE  BASE  CURVE.  CASE  1 

Problem  19.  Required  a  circular  base  curve  cam 
that  will  cause  the  follower  to  (a)  rise  1  unit  in  a 
60-deg.  turn  of  cam;  (b)  fall  1  unit  in  a  60-deg.  turn 
of  cam;  (c)  remain  stationary  for  a  240-deg.  turn 
of  cam,  and  (d)  with  a  maximum  pressure  angle  of 

30  degrees. 
The  general  description  of  the  circular  base  curve 

given  in  the  preceding  paragraphs  will  doubtless  give 
all  the  necessary  information  for  the  solution  of  this 
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FIG.  78.  CAM  CHART  FOR  CIRCULAR  BASE  CURVE,  CASE  2 

problem,  so  that  only  a  brief  order  of  procedure  will 
loe  given  here.     The  total  length  of  chart  is 

I   X   3.73   X    ̂     =  22.38 
One-sixth  of  this  length  is  shown  in  Fig.  74.     The 

radius  of  the  circular  arc  AE,  which  is  the  same  as 
EC,  is 

1  1 

r  - 

=  3.73 

of  action  DF,  which  is  60  deg.,  into 
eight  equal  parts,  as  at  H,  I,  J,  etc. 
On  the  radial  lines  at  each  of  these 

points  lay  off  the  corresponding 
ordinates  from  H,  I,  J,  etc.,  in  the 
chart,  Fig.  74,  thus  obtaining  the 
pitch  surface  AEC,  Fig.   75. 

In  some  cases  it  may  happen  when 
the  circular  base  curve  is  assigned 
that  the  length  and  height  only  of 
the  rectangular  chart  inclosing  the 
circular  curve  will  be  known,  and 
it  may  be  desired  to  compute 
the  radius,  and  the  pressure  angle 
for  the  circular  arc  that  must 
be  used.  For  example,  in  Fig. 
74,  assume  that  AR  and  RC 

are  the  only  known  values  and  it  is  desired  to 
find  the  proper  radius  of  the  arc  EC  and  the  pressure 
angle  that  will  exist  at  E.  The  radius  may  be  readily 
computed  by  simple  geometry,  for  the  two  triangles 
CFE  and  CTS  will  be  similar  in  all  cases  and  therefore 
SC  :  EC  : :  TC  :  FC.  Since  EF  and  FC  are  equal  to 
one-half  of  AR  and  RC  respectively  their  values  are 

FIG.  80.   CAM  CHART  FOR  CUBE  BASE  CURVE,  CASE  2 

Draw  eight  equally  spaced  ordinates  as  at  H,  I,  J,  etc., 
Fig.  74.  The  radius  of  the  pitch  circle  of  the  cam,  which 
is  drawn  to  one-third  the  scale  of  the  chart,  is 22-^«     =3.56. 

\/EF^  +  FC    The  length  of  TC  is known  and  EC 
one-half  of  EC. 

The  radius  of  the  circular  arc  will be 

2  X  3.14 
as  shown  at  OD  in  Fig.  75 

SC  = 

Divide  the  assigned  arc 

ECX  TC 

FC 

In  order  to  obtain  the  pressure  angle  for  the  case 
given  in  the  preceding  paragraph  simple  trigonometry 
is  required,  and  in  using  the  trigonometry  the  length 
of  the  radius  SC  may  also  be  obtained  even  more 
readily  than  by  geometry.  The  method  is  as  follows: 
In  Fig.  74  the  angles  CST  and  EST  are  each  equal 
to  one-half  the  angle  CSE,  which  is  the  pressure  angle 
and  is  designated  by  a  in  the  following  formulas.  The 
triangles  CEF  and  CST  are  similar  in  all  cases.  There- 

fore a  may  be  found  by  the  following  formula: 
.        ,  CF 
tan  ia  =  -g^ 

With  a  known,  the  radius  of  the  arc  EC  fnay  also 
be   found   as    follows: 

EF 

ES  = 

sin  a CS 

FIG.    79.     CAM  WITH  CIRCULAR  BASE  CURVE.  CASE   2 

Cube  Cam 

Cube  base  curve,  symmetrically  applied. — The  cube 
base  curve  is  similar  in  method  of  construction  to  the 
parabola  base  curve,  the  only  difference  being  that  the 
cubes  of  the  numbers  1,  2,  3,  etc.,  instead  of  the  squares 
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r  =  radius  of  pitch  circle  of  cam; 
6  ̂   angle  turned  through  by  cam  in  degrees 

during  follower's  motion. The  general  formulas  are: 
I  =  2.427  A  cot  o  (1) 
X  =  0.6181  (2) 

('
)■
 

from  zero  to  z 
21/5-4 

.3(f)-(f)-(^5-., 3-  v/5 
h from  X  to  i 

(3) 

(4) 

FIG'.    81.      CAM    WITH   CUBE    BASE   CURVE,    CASE    2 

are  used  as  ordinates  of  the  curve.  The  cube  curve 
gives  extremely  low  and  slowly  increasing  motion  to 
the  follower  at  the  start.  The  cube  curve  is  the  only 
one  that  gives  uniformly  increasing  acceleration  to 
the  follower,  which  may  prove  an  advantage  in  some 
instances,  as  will  be  pointed  out  in  the  next  installment. 
If  the  cube  base  curve  is  used  in  the  same  way  as 
the  parabola;  that  is,  if  it  is  made  up  of  two  similar 
arcs  placed  in  reverse  order,  it  will  give  an  extremely 
large   cam. 

Because  of  the  similarity  of  method  of  construction 
of  the  cube  and  the  parabola  base  curves,  and  because 
the  large  size  of  the  symmetrical  cube  cam  renders  it 
impractical  for  most  cases,  its  drawing  will  be  omitted, 
and  instead  a  modified  and  more  practical  construction 
of  the  cube  cam  will  be  illustrated  and  explained  in 
the  following  paragraphs. 
Cube  base  curve  unsymmetrically  applied  for  best 

advantage. — This  modified  cube  curve  will  be  referred 
to  as  cube  curve,  case  1.  Its  features  are  that  it 
retains  the  very  low  starting  values  of  the  regulation 
or  symmetrical  cube  cam  and  at  the  same  time  keeps 
down  the  size  of  the  cam  by  using  the  regulation  cube 
curve  for  the  first  half  of  the  follower's  motion  and 
then  using  a  short  arc  of  another  cube  curve  for  the 
retardation  in  such  a  way  that  the  maximum  accelera- 

tion and  retardation  values  shall  be  equal.  In  order 
to  use  this  base  curve  several  formulas  are  necessary, 
and  they  together  with  their  notation  are  given  in 
the  following  paragraph: 

Notation  and  formtdas  for  cube  curve  cam,  case  1. — 
h  =  distance  moved  by  the  follower; 
a  =  pressure  angle; 
I  =  length  of  part  of  cam  chart  corresponding  to 

follower's  motion; 
X  =  length  of  cam  chart  during  which  acceleration 

takes  place; 

x„x,  =^  arbitrary  lengths  of  cam  chart  taken  for  pur- 
poses of  constructing  chart  base  curve; 

V,'y,  =  length  of  ordinates  of  cam  chart  correspond- 
ing to  the  values  of  x^,  x'  . . . ; 

180  J 

Problem  20,  cube  curve  cam,  case  1. — Required  a 
cube  curve  cam  with  unsymmetrical  cube  curve  arcs 
in  which  the  follower  shall  (a)  rise  1  unit  in  a  60-deg. 
turn  of  the  cam;  (b)  fall  1  unit  in  a  60-deg.  turn  of 
the  cam;  (c)  remain  stationary  for  a  240-deg.  turn 
of  the  cam,  and  (d)  the  maximum  pressure  angle  shall 
be  80  degrees. 

Substituting  the  values  given  in  the  data  in  the 
formulas  in  the  preceding  paragraph,  I  =  4.20,  x  = 
2.60,  and  r  =  4.00.  With  these  values,  the  rectangle 
ABCR,  Fig.  76,  for  the  cam  chart  may  be  drawn,  AR 
being  made  equal  to  I,  AX  equal  to  x,  and  RC  equal 
to  h.  The  curve  AE  may  be  drawn  graphically  by 
dividing  AX  into  four  equal  parts,  AD  into  four  un- 

equal parts,  as  shown  in  Fig.  76,  and  projecting  the 
division  points  until  they  meet  as  at  K,  AD,  which  is 
one-half  of  AB,  is  divided  into  the  four  unequal  parta 
as  follows:  Draw  a  straight  line  AG  in  any  con- 

venient direction  about  as  shown;  make  its  length  64 
units  according  to  any  convenient  scale;  with  the  scale 

FIG.  82.  CAM  WITH  TANGENTIAL  BASE  CURVE.  CASE  I 
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still  in  place  mark  the  first,  eighth  and  twenty-seventh 
division  points  on  AG,  and  from  each  of  these  points 
draw  lines  parallel  to  GD  until  they  intersect  the  side 
AD  of  the  rectangle;  from  the  latter  points  draw 
horizontal  lines  until  they  intersect  their  correspond- 

ing ordinates,  as  at  K.  Or,  the  values  of  these  ordinates, 
as  at  JK,  may  be  computed  by  formula  3,  as  given  above, 

by  substituting  the  following  values  for  x:  x^  =  ix, 
x,  =  ix,  x^  =  ix.  The  computed  values  of  y„  y^,  y, 
are  0.008,  0.063  and  0.211  respectively,  and  these  are 
laid  off  at  H,  I  and  J  in  Fig.  76. 

The  portion  of  the  cube  curve  from  E  to  C,  Fig.  76, 
is  found  by  taking  a  series  of  any  number  of  equally 
spaced  ordinates,  four  being  used  in  this  problem  and 
one  of  them  marked  at  TS.  The  values  of  these  or- 

dinates are  computed  from  formula  4  and  are  as  fol- 
lows: y,  =  0.50,  y,  =  0.71,  y,  =  0.87  (shown  at  ST), 

and  y,  =  0.95.  The  corresponding  values  of  a;,,  x^  . . . 
which  were  substituted  for  x  in  equation  4  in  obtaining 

these  values  were  x,  =  x,  x,,  ̂ =  x  -\-  1(1  —  x),  x,  = 
X  -]-  i(,l  —  X  ),  etc. 

The  pitch  circle  of  the  cam.  Problem  HO,  is  drawn 

the  circular  base  curve  cam  draw  the  cam  chart  as  in 
Fig.  78,  making  its  length 

/i  X  /  X  360      ̂  
I  ̂ =    T   ,  where 

I  =:  total  length  of  chart ; 
h  =  height  of  chart; 
/  =  pressure  angle  factor; 
h  =  angle   during  which   follower   motion   takes 

place. T    ̂ ^.■         u,       .       1X3.73X360      ^„„ 
In  this  problem  I  =   ^x   =  22.38 

One-sixth  of  the  chart  is  shown  in  Fig.  78,  at  AR. 
Lay  off  the  height  AB  equal  to  one  unit  and  mark  the 
point  D  so  that  AD  =  t  where  t  equals  fraction  of 
stroke  assigned  for  acceleration.  Draw  DF.  Mark  the 
point  X  on  AR  so  that  AX  =  t  X  AR.  Draw  XE. 
Through  E  draw  an  inclined  line  making  an  angle 
with  XE  equal  to  the  assigned  pressure  angle.  Where 
this  inclined  line  meets  the  lines  AB  and  CR  will  be 
the  centers  for  the  circular  arcs  making  up  the  base 
curve.     These  center  points  will  be  at   Y  and  at  S 

<^
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1 < C 

[) 
P/fch     Line \ 

^^f^
 

I F     ! 
• ^    r 
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FIG.  83.     CAM  CHART  FOR  TANGENTIAL  BASE  OURVB,  CASE   2 

with  OD,  Fig.  77,  as  a  radius  and  is  equal  to  r  = 
4.00  obtained  from  equation  5.  The  values  as  found 
for  the  cam  chart  may  be  now  transferred  to  the 
correspondingly  placed  radial  lines  from  A  to  R;  or  the 
values  as  computed  from  formulas  3  and  4  may  be 
laid  off  directly  on  these  radial  lines  without  drawing 
the  cam  chart  at  all,  thus  obtaining  the  cam  outline 
AEG. 

Cams  specially  designed  for  low  starting  velocities. — 
In  cams  where  the  change  in  velocity  of  the  follower 
during  the  latter  part  of  its  travel  may  take  place 
rapidly  the  early  motion  of  the  follower  may  be  made 
both  very  low  and  very  gradual.  These  conditions  as 
to  velocity  may  be  obtained  by  giving  more  than  half 
the  stroke  to  the  acceleration  of  the  follower,  instead 
of  one-half,  as  has  been  the  case  in  all  preceding 
problems.  In  Figs.  78  and  80  are  illustrated  special 
cases  of  the  circular  and  cube  base  curves  in  which  the 

follower  is  permitted  to  accelerate  during  three-quarters 
of  its  stroke,  while  its  retardation  takes  place  in  the 
last  quarter  of  the  stroke. 

Problem  21.  Circular  base  curve  cam,  case  2. — 
Required  a  cam  with  a  circular  base  curve  in  which  the 
follower  shall  (a)  rise  1  unit  in  a  60-deg.  turn  of  the 
cam;    (b)   fall  1  unit  in  a  60-deg.  turn  of  the  cam; 
(c)  remain  stationary  for  a  240-deg.  turn  of  the  cam; 
(d)  accelerate  for  three-quarters  of  its  stroke,  and  in 
which  (e)  the  maximum  pressure  angle  shall  be  30  deg. 

For  a  graphical  method  of  construction  of  case  2  of 

respectively.  Draw  the  circular  arcs  AE  and  EC. 
Divide  DE  into  a  convenient  number  of  equal  parts, 
as  at  ff,  /  ...  and  draw  ordinates  to  the  circular  arc 
AE.  Do  the  same  with  EF.  Construct  the  pitch  circle 
of  the  cam  with  a  radius, 

I  22.38 6.28 

0D  = 

=  3.56 

2  X  3.14 

as  shown  in  Fig.  79  which  is  drawn  to  one-third  the 
scale  of  Fig.  78.  Lay  off  DOF  equal  to  the  assigned 
motion  angle,  which  is  60  deg.  in  this  problem. 
The  arc  DF  will  be  equal  in  length  to  the  line 
DF  in  the  chart  when  both  are  drawn  to  the  same 
scale.  Make  DE  on  the  arc  equal  to  DE  on  the  chart 
and  divide  the  arc  DE  into  the  same  number  of  equal 

parts  as  the  line  DE.  Draw  radial  lines  at  the  divi- 
sion points  H,  I,  J  ...  and  transfer  the  ordinates  from 

the  chart  to  these  radial  lines,  thus  obtaining  the 
pitch  surface  of  the  cam  from  A  to  E.  Do  likewise 
to  obtain  the  arc  EC  of  the  cam. 

The  circular  base  curve,  case  2,  gives  a  smaller  cam 
than  doee  case  1,  although  both  have  the  same  pressure 
angle  factor  and  the  same  chart  length.  The  maximum 
radius  of  the  cam  for  case  2  is  3.81  against  4.06  for 
case  1,  as  shown  in  Figs.  79  and  75  respectively.  The 
reduction  in  size  in  case  2  is  due  to  the  fact  that  the 
pitch  line  DF  on  the  cam  chart  is  higher  up  in  the 
present  case  and  consequently  that  more  of  the  pitch 
surface  falls  inside  of  the  pitch  circle  than  in  Fig.  75. 
The  pitch  circle  is  the  same  size  in  both  cases. 
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Method  for  computing  circular  base  curve. — Com- 
putation for  the  lengths  of  the  radii  for  the  arcs  AE 

and  EC  in  the  cam  chart  in  Fig.  78  may  be  made  by 
the  following  formulas,  if  desired,  instead  of  finding 
them  graphically  as  described  above: 

ht  ,  „„      h(l-t) 
1  —  cos  a 

AY  = ,,  and  CS 

f 

1  —  cos  a 

where  a  equals  the  assigned  pressure  angle,  h  equals 
follower  motion  and  t  equals  fraction  of  stroke  assigned 
to  acceleration. 

The  use  of  the  cube  curve  for  obtaining  extremely 
low  starting  velocities  is  illustrated  in  Figs.  80  and  81. 
The  cam  is  built  up  from  a  specially  long  arc  of  the 
cube  base  curve  and  it  has  a  short  circular  base  arc 
for  easing  off  at  the  end.  The  chart  and  the  base 
curve  for  this  cam  are  shown  in  Fig.  80.  The  low 
starting  velocities  are  due  to  the  fact  that  the  fol- 

lower has  three-quarters  of  its  stroke  to  reach  maxi- 
mum velocity.  This  gives  only  J  stroke  for  retarda- 

tion, which  attains  a  very  high  value  near  the  end  of 
the  stroke. 

Probler/'.  22.  Cube  curve,  case  2. — Required  a  cube 
curve  cam  with  a  circular  arc  for  easing-oflf  radius 
in  which  the  follower  (a)  rises  1  unit  in  a  60-deg.  turn 
of  the  cam;  (b)  falls  1  unit  in  a  60-deg.  turn  of  the 
cam;  (c)  remains  stationary  for  a  240-deg.  turn  of 
the  cam;  (d)  accelerates  during  three-quarters  of  the 
stroke,  and  (e)  the  maximum  pressure  angle  to  be  30 
degrees. 

In  solving  the  above  problem  the  length  AX,  Fig. 
80,  of  that  part  of  the  chart  which  is  given  over  to 
the  cube  curve  is  first  found  by  the  formula, 

ith 
^■=tan^'^^^'"«        • 
t  =  the  fractional  part  of  the  follower's  motion 

devoted  to  acceleration; 
h  =  the  total  motion  of  the  follower; 
a  =  the  pressure  angle; 
X,  =  the  length  of  chart  under  the  cube  curve; 
X,  =  the  length  of  chart  under  the  circular  easing- 

oflf  arc. 

Substituting  the  values  given  in  problem  22 
3  X  0.75  XI      „  „„ 

''  =        0.577        =  ̂'^ 
The  length  XR  of  chart.  Fig.  80,  necessary  for  the 

easing-ofF  circular  arc  may  be  computed  by  the  for- 
mula, 

h(l-t)       0.25 

Xi  — 

=  0.93 

tan  1/2  o  0.268 

Or  the  length  XR  may  be  found  directly  by  drawing 

'NEK  so  that  it  is  tangent  to  the  cube  curve  at  E. 
The  angle  KEF  will  then  be  equal  to  the  pressure 
angle.  Make  KC  equal  to  EK.  The  point  C  will  then 
be  at  the  end  of  the  chart.  The  center  for  the  arc 
EC  will  be  on  the  line  CR  extended,  and  at  a  point 
S  which  must  also  be  on  the  perpendicular  to  NEK. 

To  find  points  on  the  cube  base  curve  AE,  Fig.  80, 
divide  DE  into  any  convenient  number  of  equal  parts, 
six  being  used  in  the  illustration.  Draw  vertical  lines 
through  each  of  the  division  points  as  at  H,  /,  ... 
Draw  a  line  AG  inclining  upward  from  A  in  any  con- 

venient direction,  and  make  the  distance  AG  equal  to  the 
cube  of  the  number  of  construction  parts.  Six  parts  hav- 

ing been  chosen  in  this  problem  AG  will  be  equal  to  the 
cube  of  6,  or  216  units  In  length,  laid  off  to  any 
convenient  scale.  At  the  same  time  lay  off  the  divi- 

sion points  1,  8,  27,  etc.,  which  are  the  cubes  of  1,  2, 

S,  etc.  Draw  the  line  GD  and  then  draw  lines  parallel 
to  it  through  the  points  1,  8,  27,  etc.,  until  they  in- 

tersect AD.  Project  these  intersecting  points  hori- 
zontally until  they  meet  the  corresponding  verticals 

from  H,  I,  ....  thus  giving  points  on  the  cube  base curve  AE. 

The  radius  for  the  pitch  circle  of  the  cam  will  be 

r  = 

I  X  360        4.83  X  360 

=  4.62 

2  X  T  X  6  6.28  X  60 

where  I  =  length  of  dhart  used  for  rise  of  foltower,  and 
6  =  angle  during  which  the  follower  is  moving. 

With  the  above  value  of  r  the  circle  through  D  is 
drawn  in  Fig.  81.  The  arc  DEF  will  be  equal  in  length 
to  the  line  DEF  in  Fig.  80  when  dravra  to  the  same 
scale,  and  it  should  be  similarly  divided  and  the  radial 
lines  &t  H,  I,  ....  made  equal  to  the  similarly  lettered 
ordinates  in  the  chart.  The  curve  AEG  thus  obtained 
will  be  the  pitch  surface  of  the  cam. 

Tangential  cam,  case  2. — The  tangential  cam  is  made 
up  of  straight-line  sides  with  a  circular  arc  for  round- 

ing off  the  end  of  the  lobe.  When  the  length  of  the 
straight  surface  of  the  cam  is  not  specified,  or  when 
the  portion  of  the  stroke  during  which  the  follower 
accelerates  is  not  given  in  the  data,  the  tangential  type 
of  cam  may  work  out  to  good  advantage.  But  when 
either  of  the  above  items  is  included  in  the  data  for 
the  tangential  cam  it  may  conflict  with  the  proper  cam 
angle  which  should  be  allowed  for  the  follower  motion, 
as  illustrated  in  the  following  problem,  which  contains 
the  same  data  as  the  two  previous  problems.  The 
possible  difficulty  met  with  in  using  the  tangential 
cam  arises  from  high  acceleration  that  may  be  produced. 
The  matter  of  accelerations  produced  by  all  types  of 
cams  will  be  considered  in  the  next  article. 

Problem  23.  Tangential  cam,  case  2. — Required  a 
tangential  cam  with  a  circular  easing-off  arc  in  which 
the  follower  (a)  rises  1  unit  during  a  60-deg.  turn  of 
the  cam;  (b)  falls  1  unit  during  a  60-deg.  turn  of  the 
cam;  (c)  remains  stationary  for  a  240-deg.  turn  of 
the  cam;  (d)  accelerates  during  three-quarters  of  its 
stroke,  and  (e)  the  maximum  pressure  angle  to  be  30 

degrees. 
The  cam  may  be  constructed  directly  by  substituting 

values  given  in  the  data  in  the  general  formulas  given 
in  problem  18,  and  then  laying  down  the  results  as  in 
Fig.  82.  In  the  present  problem  OA,  Fig.  82,  equals 
8  as  found  in  problem  18,  AE  =  t,  OD  =  p,  OC  =  d, 
angle  DOC  =  b,  angle  DDK  =  c  and  LE  =  e.  The 
radius  r  of  the  roller  and  the  minimum  radius  w  of 
the  working  surface  are  not  shown  in  the  illustration, 
but  may  be  readily  added  if  called  for.  The  radius 
of  the  roller,  however,  cannot  be  greater  than  EL.  The 
numerical  results  found  by  substituting  the  values 
given  in  the  data  in  the  series  of  formulas  referred  to 
above  are  as  follows: 

8  =  4.84,  «  =  2.79,  p  =  5.58,  d  ==  5.84, 
c  =  39?  deg.,  e  =  1.47. 

If  it  is  desired  to  construct  the  cam  chart  for  the 

purpose  of  determining  the  velocity  and  acceleration 
diagrams  later  it  may  readily  be  done  (1)  by  making 
the  length  of  chart  AR,  Fig.  83,  equal  to  the  length 
of  the  arc  DF  on  the  cam  drawing;  (2)  by  laying  off 
the  pitch  line  DF  on  the  chart  and  subdividing  the 
same  as  the  arc  DF  on  the  cam  is  subdivided,  and  (3) 
by  transferring  the  radial  lines  at  H,  I,  ...  from  the 
cam  to  the  chart  and  drawing  them  as  vertical  lines, 
thus  obtaining  points  for  the  base  curve  AEKC. 
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The  Care  of  Carburizing  Compounds 
By  W.  H.  Addis 

Of  all  the  opportunities  for  practicing  economy  in 
the  heat-treatment  department,  there  is  none  that  offers 
greater  possibilities  for  profitable  returns  than  the 

systematic  cleaning,  blending  and  reworking  of  artificial 
carburizers,  or  compounds. 

The  question  of  whether  or  not  it  is  practical  to  take 
up  the  work  depends  upon  the  nature  of  the  output. 

burizing  compound  in  the  world,  and  the  problem  is- 
handled  in  the  following  manner :  First  the  cooled  com- 

pound is  dumped  from  the  cooling  cars  and  sprinkled 
with  a  low-grade  oil  which  serves  the  dual  purposes 
of  settling  the  dust  and  adding  a  certain  percentage 
of  valuable  hydrocarbon  to  the  compound.  In  Fig.  2 
is  shown  the  machine  that  was  designed  to  do  the  clean- 

ing and  blending. 

Blending  the  Compound 

Essentially,  this  consists  of  the  sturdy,  power-driven 
separator  and  fanning  mill  which  separates  the  foreign 
matter  from  the  compound  and  elevates  it  into  a  large 
settling  basin  which  is  formed  by  the  top  of  the  steel 
housing  that  incloses  the  apparatus.  After  reaching 
the  settling  basin,  the  compound  falls  by  gravity  into 
a  power-driven  rotary  mixing  tub  which  is  directly 
beneath  the  settling  basin.  Here  the  blending  is  done 

by  mixing  the  proper  amount  of  various  grades  of 
material  together.  After  blending  the  compound,  it  is 
ready  to  be  stored  in  labeled  containers  and  delivered 
to    the   packing   room. 

It  will  be  seen  that  by  this  simple  system  there  is 
the  least  possible  loss  of  energy  from  the  compound. 
The  saving  commences  the  moment  the  cooling  cart  is- 
covered  and  preserves  the  valuable  dust  which  is  saved 
by  the  oiling  and  the  settling  basin  of  the  blending 
machine. 

I<"IG.  1.     THE3  COOLING  CARTS 

If  the  sole  product  of  the  hardening  department  consists 
of  a  1.10  carbon  case  or  harder,  requiring  a  strong 
highly  energized  material  of  deep  penetrative  power 
such  as  that  used  in  the  carburizing  of  ball  races, 
hub-bearings  and  the  like,  it  would  be  best  to  dispose 
of  the  used  material  to  some  concern  whose  product 
requires  a  case  with  from  0.70  to  0.90  carbon,  but  where 
there  is  a  large  variety  of  work  the  compound  may  be 
so  handled  that  there  will  be  practically  no  waste. 

This  is  accomplished  with  one  of  the  most  widely 
known  artificial  carburizers  by  giving  all  the  compound 

in  the  plant  three  distinct  classifications:  "New," 
being  direct  from  the  maker;  "half  and  half,"  being 
one  part  of  new  and  one  part  first  run;  and  "2  to  1," 
which  consists  of  two  parts  of  old  and  one  part  new. 

Separating  the  Work  from  the  Compound 

During  the  pulling  of  the  heat,  the  pots  are  dumped 
upon  a  cast-iron  screen  which  forms  a  table  or  apron 
for  the  furnace.  Directly  beneath  this  table  is  located 
one  of  the  steel  conveyor  carts,  shown  in  Fig.  1,  which 
is  provided  with  two  wheels  at  the  rear  and  a  dolly 
clevis  at  the  front,  which  allows  it  to  be  hauled  away 
from  beneath  the  furnace  apron  while  filled  with  red- 
hot  compound.  A  steel  cover  is  provided  for  each  box, 
and  the  material  is  allowed  to  cool  without  losing  much 
of  the  evolved  gases  which  are  still  being  thrown  off 
by  the  compound. 

As  this  compound  comes  from  the  carburizing  pots 
it  contains  bits  of  fireclay  which  represent  a  part  of 
the  luting  used  for  sealing,  and  there  may  be  small 
parts  of  work  or  bits  of  fused  material  in  it  as  well. 
After  cooling,  the  compound  is  very  dusty  and  disagree- 

able to  handle,  and,  before  it  can  be  used  again,  must 
be  sifted,  cleaned  and  blended. 

Some  time  ago  the  writer  was  confronted  with  this 
proposition  for  one  of  the  largest  consumers  of  car- 

FIG.    2.      THE    blending    MACHINE 

Then,  too,  there  is  the  added  convenience  of  the 
packers  who  have  a  thoroughly  cleaned,  dustless,  and 
standardized  product  to  work  with.  Of  course,  this  also 
tends  to  insure  uniformity  in  the  case-hardening  oper- 
ation. 

With  this  outfit,  one  man  cleans  and  blends  as  much 
compound  in  one  hour  as  he  formerly  did  In  ten. 



January  1,  1920 Get  Increased  Production — With  Improved  Machinery 29 

Machining  Operations  on  Reed  Pipe  Dies 
A  WIDE  variet

y  of  pipe 
dies  or  chasers  is  made 

by  the  Reed  Manu- 
facturing Co.,  Erie,  Penn.,  to 

meet  all  demands  of  the  pipe- 
fitters' trade.  The  solid  form 

of  die  is  the  simplest,  and  of 

these  the  "Q  &  E"  type  is 
ingenious  because  it  is  com- 

posed of  a  body  of  gray  iron 
cast  about  high-grade  steel 
chaser-blanks,  so  that  a  grade 
of  steel  can  be  used  that 

would  add  greatly  to  the  cost 
were  the  solid  die  composed 
of  this  material. 

The  bits  of  steel  for  these 
chaser-blanks  are  sheared 
from  the  bar  and  have  several 
small  recesses  drilled  in  their 
bases  to  form  locking  holds 
for  the  cast  iron.  In  the 
foundry  a  molder  sets  them 
in  sand  molds  as  if  they  were 
cores  at  an  angle  with  the 
radius  which  is  designed  to 
give  them  the  same  degree  of 
rake  on  their  cutting  srrface 
as  has  been  found  most  effi- 

cient in  lathe-threading  tools. 
The  first  operation  on  these 

cast  dies  is  to  clean  out  all 
the  fins  of  iron  which  may 
have  formed  about  the  steel 
blank,  and  this  is  done  on  a 
standard  vertical  die-filing 
machine.  Fig.  1.  This  ar- 

rangement permits  the  oper- 
ator to  have  both  hands 

free  for  rapidly  manipulating 
the  parts  about  the  small  machine-operated  three- 
cornered  file.  The  second  operation  is  to  grind  one  face 
of  the  die  to  a  smooth  surface,  by  holding  the  casting 
in  the  revolving  chuck  A,  Fig.  2,  mounted  on  a  movable 
carriage  which  can  be  advanced  to  press  it  up  against 
the  surface-grinding  wheel  B.  The  blanks  are  then 
milled  on   the   opposite   face   to   insure  parallel   faces 

By  J.  H.  VINCENT 

The  methods  employed  in  this  plant  repre- 
sent the  development  of  efficient  methods 

of  producing  pipe  dies  of  various  grades 
and  for  many  uses.  Many  of  the  machin- 

ing operations  are  simply  performed  but 
the  tooling  fixtures  are  arranged  to  handle 
large  quantities  of  parts.  The  method  of 
casting  the  solid  die  is  unusual  and  results 

in  an  appreciable  saving. 

FIG.  1. 

of  standard  thickness.  For 
this  operation  a  large  number 
are  placed  in  a  double  row  in 
a  long  horizontal  fixture,  Fig. 

3,  mounted  on  a  milling-ma- 
chine table.  The  four  edges 

are  milled  and  squared  up  in 
a  similar  way. 

The  blanks  are  taper- 
reamed  to  the  proper  angle 

and  radius  by  means  of  spe- 
cial reamers  carried  on  the 

spindle  of  a  gang-drilling  ma- 
chine, Fig.  4.  The  fixtures 

which  are  used  for  holding  the 

blanks  are  graduated  for  dif- 
ferent sizes  of  dies  and  there 

are  no  two  alike  under  the 

different  spindles  of  the  ma- 
chine, so  that  the  operator 

who  is  running  the  three 
spindles  will  be  working  on 
three  different  sizes  of  blanks. 
The  chasing  of  the  thread  is 
done  on  a  semi-automatic  ma- 

chine which  has  been  designed 
for  this  purpose. 

The  type  of  adjustable  die 

known  as  the  "Improved  Arm- 
strong" is  composed  of  solid 

steel  parts  and  the  blanks  for 
these  are  sawed  from  tool- 
steel  bar  stock.  As  shown  in 

Fig.  5,  the  large  hole  for  the 
holding-down  bolt  A  and  the 
two  small  holes  B  which  form 

the  end  of  the  chip-clearance 
recess  are  drilled  in  a  gang- 
drilling  machine  which  car- 

ries, in  its  different  spindles, 

the  required  sizes  of  drills.  The  jigs  used  are  shown  at 
C.  The  chip-clearance  groove  is  opened  up,  and  the 
angles  are  milled  on  the  ends  in  a  manner  which  makes 
the  chaser  ends  of  these  dies  appear  to  be  of  unequal 
length.  A,  Fig.  6,  and  to  set  at  junequal  angles,  but  this 
is  done  just  as  in  the  solid  dies  in  order  to  have  the 
chasers  meet  their  work  with  an  angle  of  rake.     A 

USING  DIE-FILING  MACHINE  FOR  REMOV- 
ING FINS  FROM  SOLID  CAST  DIES 

FIG. FINISHING   FACE   OF   SOLID   DIES FIG.   3.     MILLING  DIES  TO  UNIFORM  THICKNESS 
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PIG.  4.     TAPER-REAMING  THE  SOLID  DIES  PREPARATORY 
TO  CHASING  THE  THREAD 

FIG.    5.      DRILLING    CHASER    BLANKS    FOR 
ADJUSTABLE  DIES 

milling  fixture  holding  a  double  row  of  these  blanks 
is  used  on  the  machine  table,  and  two  sets  of  high-speed 
milling  cutters  are  carried  on  the  arbor.  A  soap  solu- 

tion is  used  as  a  coolant  and  is  conveyed  to  the  milling 
cutters  by  the  pipe  B  in  which  small  holes  are  spaced 
every  i  in.  throughout  its  length.  To  shut  off  the 
flow  from  those  holes  which  would  be  of  no  service. 

small  steel  spring  clips  C  are  sprung  over  the  pipe  wher- 
ever desired. 

The  corner  of  one  face  of  the  chaser  is  milled  away 
as  indicated  at  A,  Fig.  7,  using  a  long  holding  fixture 
B  which  contains  a  double  row  of  these  blanks  held 
down  by  the  center  blocks  C.  The  latter  are  drawn 
down  by  means  of  fillister-head  machine  screws.     The 

FIG.  6.  MILLING  CHIP  GROOVE  AND  BEVELED 
ENDS  OF  DIE  BLANK FIG. 

MILLING    OFF    CORNER   AND    FACING 
END  OF  BLANK 

FIG.   8. TAPER-REAMING  AND   CHASING  THREAD 
OP  ADJUSTABLE  DIES 

FIG.    9. MILLING   RELIEVED   THREADS    ON 
LARGE  PIPE  DIE:S 
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blanks  are  also  held  in  place  by  means  of  the  dowels 
D,  which  fit  into  the  large  drill  holes  in  the  shank. 
Springs  are  provided  beneath  the  center  holding-down 
blocks,  so  that  these  will  spring  up  and  release  the 
work  when  the  screw  pressure  is  removed.  It  will  be 
noted  that  the  milling  cutters  face  off  the  ends  of  the 
blank  at  the  same  time  that  they  are  milling  off  this 
notched  corner,  thus  insuring  accurate  length  with  ref- 

erence to  the  center  bolt  hole,  and  at  the  same  time 
saving  one  finishing  operation. 

For  finishing  the  dies  and  chasing  the  threads  of 
adjustable  dies,  a  special  chaser-holding  chuck  has  been 
fitted  on  a  turret  lathe.  Fig.  8,  and  the  turret  itself 
carries  the  necessary  straight  and  taper  reamers  for 
finishing  the  circular  portion  of  the  chaser  preparatory 
to  cutting  the  thread.  In  the  position  of  the  machine 
shown,  the  thread-chasing  hob  is  at  work  on  the  dies 
which  are  held  in  the  chuck.  A  thread-chasing  machine 
for  cutting  relieved  threads  on  large-type  chasers  is shown  in  Fig.  9. 

Technical  Service  to  the  Customer 
By  peter  F.  O'SHEA 

Shotdd  a  shop  offer  its  customers  free  service  in  the 
technical  aspect  of  the  factory  product?  Is  your  plant 
prepared  to  offer  and  to  supply  such  service?  A  good 
many  companies,  through  their  salesmen,  are  now  mak- 

ing such  offers  to  individuals  and  to  the  general  public 
through  advertisements  and  standardized  sales  talks. 
Such  service,  particularly  when  it  consists  in  helping 
factories  to  plan  new  equipment  layouts,  is  invaluable 
during  the  present  reorganization  period. 

WHAT  is  it  that  makes  it  worth  while  for 
factories  to  offer  technical  service?  First,  let 
us  roughly  divide  the  industries  of  the  country, 

which  worked  on  war  orders,  into  three  classes.  The 
most  fortunate  was  that  in  which  the  shops  could  be 
turned  into  making  munitions,  and  to  this  class  war 
brought  prosperity.  The  middle  class  consisted  of  in- 

dustries which  were  not  granted  priority  in  materials  or 

labor  supply,  but  were  nevertheless  able  to  go  on  exist- 
ing and  turning  out  their  regular  product.  The  most 

unfortunate  class  was  that  which  had  to  suspend  oper- 
ations for  short  periods  during  the  war,  or  take  up  the 

manufacture  of  products  other  than  its  regular  line. 
Some  companies  of  the  first  class  were  especially 

fortunate  in  the  continuity  of  their  operations,  their 
product,  and  their  labor  force  and  organization.  Green- 

field, Mass.,  for  instance,  was  particularly  well  situated 
— as  an  isolated  town  of  15,000  inhabitants  at  the  ex- 

treme northern  end  of  the  Bridgeport  munitions  dis- 
trict, yet  within  market  distance,  and  out  of  the  way 

of  the  feverish  flurry.  Considerable  carfare  intervened 
between  it  and  the  vortex  of  the  munition  whirl.  A  good 
many  of  the  workmen  own  their  own  homes,  and  the 
green  lawns  of  the  town  are  noticeable.  Freight  on 
household  goods  was  high;  consequently,  workmen  did 
not  move  with  the  first  breeze.  Furthermore,  they  did 
not  have  to  move  to  get  into  patriotic  war  production. 
Most  of  the  plants  in  the  town  went  on  100  per  cent. 
Government  orders,  making  what? — the  same  things 
which  they  had  been  making:  gages,  taps,  dies  and 
other  tools  in  demand  by  the  Government.  Men  could 
stay  at  home  and  turn  out  the  gages  which  controlled 
and  enabled  the  quantity  production  of  small  arms  and 
ammunition.  A  similar  situation  prevailed  with  other 
companies  at  various  points  all  over  the  country,  which 

were  called  upon  to  continue  making  their  usual  prod- 
ucts, whether  trucks  for  the  army,  or  rubber  tires  for 

the  trucks,  or  other  products  required  for  war-time  use. 
When  the  war  was  over  it  was  a  simple  matter  for 

such  industries  to  go  back  to  their  normal  peace  out- 
put.    Moreover,    the   labor  force   and   administrative 

organization  was  not  only  kept  intact,  but  improved  and 
in  some  cases  increased  by  the  extra  force  that  had  been 
trained  in  the  course  of  the  company's  efficient  work 
for  the  Government.  It  might  be  thought  that  such 
companies  have  a  marked  advantage  over  their  less 
fortunate  sister  industries.  But  this  is  not  entirely  so. 
Industries  are  tied  too  tightly  together,  and  they  hold 
each  other  back  as  well  as  carry  each  other  forward. 
The  second  and  third  classes,  however,  will  have  to  re- 

organize and  build  up  their  working  force  again;  the 
employees  will  have  to  be  acclimated,  or  at  least  re-ac- 

climated; for  is  it  not  the  employees  that  make  up  the 
factory  as  a  smooth-running  productive  machine? 

Readjustment  will  be  hastened,  therefore,  by  helping 
people  to  find  out  what  they  need  and  want,  and  as  soon 
as  an  industry  gets  in  readiness  itself,  it  can  say  to  the 

rest  of  the  industrial  world,  "Here  we  are  all  in  run- 
ning order,  prepared  to  send  you  or  on  short  notice  to 

make  you  what  you  ask,  trained  to  tell  you  what  you 
specially  need,  able  to  design  it  for  you,  and  anxious  to 

tell  you  how  to  use  it." 
Just  now,  this  sort  of  service  is  very  valuable  to 

the  industrial  world  and  to  the  customer.  It  is  also 

very  useful  to  the  originating  factory  in  gaining  legit- 
imate, permanent  business.  Therefore,  the  present 

period  of  reconstruction  is  seeing  a  great  increase  in 
the  advertising  of  service  as  distinct  from  goods. 

If  we  look  through  the  advertising  pages  of  this 
magazine,  we  will  find  what  applied  form  this  service 
takes.  For  example,  a  manufacturer  of  taps  and  dies 
stands  ready  to  solve  problems  in  screw  threads  and  to 
have  engineers  assigned  to  take  up  questions  of  toler- 

ance gages  and  installation  of  gage  systems;  a  belting 
company  has  a  staff  of  technical  men  ready  to  solve  indi- 

vidual belting  problems;  a  large  sales  and  engineering 
corporation  renews  attention  to  its  service,  and  so  on 
throughout  the  list. 

Many  of  the  companies  now  offering  service  were  do- 
ing the  same  thing,  either  formally  or  informally,  be- 
fore the  war,  and  most  of  them  gave  similar  service,  in- 

tensified and  highly  valuable,  to  the  Government  during 
the  war. 

Before  a  company  can  advertise  service  to  the  public 
it  must  have  not  only  a  good  intention,  accumulated 
knowledge,  and  experience,  but  it  must  have  a  definite 
organization  to  deliver  technical  service  quickly  and 
economically  in  reply  to  an  inquiry.  Of  course  the  idea 
of  service  has  always  been  present  in  an  indefinite  way 
in  any  well-meaning  industry,  even  if  it  was  expressed 

only  by  a  salesman's  informal  invitation,  "Come  up 
and  look  us  over,"  or  "I'll  take  that  up  with  the  main 
office  and  see  what  we  can  find  out  for  you."  In  many 
companies  some  or  all  of  the  sales  force  are  technical 
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men,  who  solve  problems  of  use  or  give  prescriptions  on 
the  spot  as  they  meet  them.  Most  plants  also  have  some 
one  available  in  the  sales  organization  known  as  the 

"trouble  man,"  who  combines  the  function  of  straight- 
ening out  refractory  installations  with  the  function  of 

estimator  or  layout-engineer  on  a  proposed  sale.  These 
methods,  however,  were  administered  from  the  point  of 
view  of  getting  or  preserving  each  piece  of  business  for 
the  company,  rather  than  as  an  unreserved  offer  of  serv- 

ice to  those  who  knew  little  about  the  product.  Before 
advertising  service  you  must  have  it  ready.  Perhaps 
the  more  simple  form  of  technical  service  is  in  the  form 
of  printed  instructions  and  advice,  or  flyers,  pamphlets, 
and  supplements  to  catalogs.  The  preparation,  or  at 
least  the  printing  of  this  material,  falls  under  the  adver- 

tising or  publicity  department.  In  the  office,  men  must 
be  designated  to  answer  special  inquiries  and  have 
authority  to  turn  the  matter  over  to  someone  else  for 
immediate  investigation  if  the  matter  requires  some 
action  stronger  than  correspondence.  A  sufficient  num- 

ber of  trained,  experienced  men  must  be  on  hand  to  go 
to  the  actual  source  of  the  inquiry  for  investigation, 
remedy,  or  recommendation.  These  men  are  usually 
allied  both  with  the  sales  and  the  engineering  depart- 

ments of  the  factory — they  are  really  engineering  sales- 
men. 

Inside  the  plant,  besides  definite  correspondents,  cer- 
tain facilities  are  necessary,  which  are  already  present 

in  a  great  many  plants  though  they  may  not  be  under 
the  direct  jurisdiction  of  the  department  of  technical 
sales  service.  A  testing  room,  a  research  or  experi- 

mental department,  or  some  individuals  and  equipment 
of  the  engineering  department  of  the  factory  should  also 

be  at  the  disposal  of  the  technical  service.  Direct  chan- 
nels of  communications  and  methods  for  requisitioning 

the  required  work  are  also  necessary. 
Though  only  part  of  the  sales  force  may  consist  of 

these  technical-service  experts,  the  spirit  of  technical 
service  soon  permeates  the  whole  sales  force.  This  re- 

sults in  greater  definite  knowledge  of  the  product  by 
every  salesman,  and  greater  alertness  for  sales  oppor- 
tunities. 

The  technical  service  men  are  a  direct  link  between 
the  new  and  unforeseen  needs  of  customers  and  the  ex- 
Xjerimental  room  of  the  engineering  or  production  de- 

partments. They  are  able  therefore  to  bring  in  ideas  for 
new  products  to  meet  present  or  future  needs,  and  to 
contribute  mutual  aid  to  the  engineering  department  in 

devel(^ment  work.  They  know  the  customer's  needs 
much  better  than  the  ordinary  salesman,  because  they 
know  his  shop  or  his  home  and  the  exact  circumstances 
of  work. 

Of  course  the  best  kind  of  aid  to  good  service  is  given 
in  the  shop  itself  by  the  manufacture  of  quality  prod- 

ucts. The  knowledge,  aims  and  spirit  of  the  technical 
service  department  are  direct  connecting  links  between 
the  shop  and  the  ultimate  reputation  of  its  product. 
The  increased  reputation  of  the  product  resulting  from 
quality  combined  with  correct  use,  and  the  service 
reputation  of  the  company  due  to  continued  development 
and  research  work,  have  a  direct  effect  upon  orders,  the 

amount  of  work,  and  wages.  "It  would  be  foolish  for 
the  employees  of  our  company,"  says  one  manager, 
"not  to  recognize  that  our  company,  in  order  to  get  the 
best  prosperity,  must  continue  to  originate  service 

.  .  .  ."  With  the  new  interest  that  is  being  taken 
by  employees  in  the  fundamental  ideas  of  a  plant,  this 
spirit  secures  valuable  cooperation. 

The  same  need  for  technical  sales  service  which  this 
period  of  readjustment  has  brought  about  will  remain 
with  us  after  the  reaction  period  since  the  present 
moment  simply  happens  to  be  one  when  this  need  is 
made  apparent,  definite,  and  vivid.  It  is  also  a  moment 
from  which  to  date  a  new  advance  and  spread  of  the 
service  idea.     Service  will  become  vogue — in  the  style. 

Technical  service  has  heretofore  been  developed  in 
certain  lines  of  industry,  mostly  those  lines  which  serve 
other  organized  units  of  business.  Office  equipment, 
factories  and  branch  stores  have  so  established  their 
advisory  service  that  office  managers  and  business  men 
now  consult  them  as  a  matter  of  course.  Some  com- 

panies in  auxiliary  lines  have  advertised  a  partial  or 
complete  office  advisory  service  free  to  the  public.  Build- 

ers of  machine  tools  have  developed  the  publicity  part 
of  technical  service,  through  instruction  and  standard 
practice  pamphlets  and  data.  Automobile  firms  have 
extended  this  kind  of  service  directly  to  the  individual 
public.  Even  a  garage  is  now  expected  to  respond  with 
correct  advice  upon  any  problem  in  its  line. 

No  sooner  is  technical  service  offered  by  an  industry 
than  it  undergoes  an  evolution,  the  same  as  that  of  any 
other  kind  of  service,  so  that  which  started  as  a  free- 

will offering  is  not  only  expected  Ijut  demanded  by  the 
public.  The  course  of  evolution  is  shown  in  the  in- 

dustries which  have  already  undergone  this  and  similar 
movements.  Once  started  by  one  company  in  an  in- 

dustry, the  others  have  to  catch  up;  and  the  one  which 
wishes  to  get  a  start  on  the  others  must  originate  the 
service  in  its  line  and  keep  it  perfected. 

The  successive  sreps  in  the  evolution,  past  and  pros- 
pective, may  be  defined  as  follows: 

1.  One  leading  company  in  an  industry  advertises  its 
service. 

2.  Individual  customers  are  not  slow  to  call  the  at- 

tention of  the  first  company's  competitors  to  the  new 
service,  with  an  implied  contrast. 

3.  Other  companies  in  self-defense  establish  a  similar 
service. 

4.  The  public  forgets  that  the  service  was  originally 
offered  to  it  as  an  extra  privilege,  depends  upon  it,  takes 
it  for  granted,  and  is  going  to  demand  it  as  a  right. 
This  demand  spreads  not  only  throughout  the  particular 
industry,  but  to  other  industries. 

5.  There  will  spring  up  an  industrial  gospel  that  the 
factory,  where  an  organization  of  specialists  is  gathered 
together  at  the  source,  is  the  easiest,  most  efl[icient,  and 
proper  place  to  develop  the  technique  of  the  product, 
including  its  use,  possibilities,  and  all  its  problems. 

6.  The  management  and  employees  of  each  producing 
company  will  come  to  accept  as  a  natural  duty  the  func- 

tion of  solving  all  technical  problems  in  connection  with 
their  product,  be  responsible  for  having  the  solutions 
available  for  customers  or  the  public  at  large,  and  aim 
to  be  in  every  way  specialists  in  their  product. 

Indeed,  why  should  they  not  be? 
Companies  which  have  always  made  thorough  in- 

vestigations, either  privately  or  publicly,  of  the  tech- 
nical problems  of  their  product  have  found  that  the  re- 

sulting position  of  leadership  has  paid  a  return  on  the 
investment.  Industries  used  to  be  one-man  affairs, 
which  might  have  grounds  for  fearing  that  they  couW 
not  collect  individual  benefits  from  their  developiment 
work.  But  companies  now  are  big  enough  and  perma- 

nent enough  so  that  the  same  company  which  starts  a 
broad  movement  can  collect  a  sufficient  share  in  the 
result. 
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AUTOMOTIVE    CONSTRUCTION 

Caterpillars  and  Their  Construction — II 
By  K.  H.  CONDIT 

AMHOrinte   Kilittir,  American  Maclilnlsl 

A  distinguishing  feature  of  the  "Caterpillar"  tractor  is  naturally 
the  track.  Old  Baron  Munchausen  with  his  stunt  of  lifting 
himself  by  his  boot  straps  would  have  welcomed  this  machine 
as  a  vindication  of  his  statements  to  the  sceptical. 
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finally  hit  upon  the  self-laying  track  as  the  solution. 
It  is  really  a  wide  chain  with  steel  plates  mounted  on 
links  to  increase  the  bearing  surface.  Instead  of  the 
contact  surface  of  the  round  wheel  which  on  hard  ground 
is  theoretically  a  line  the  width  of  the  tire,  the  chain 
track  gives  a  bearing  area  which  is  practically  the 
width  of  the  track  multiplied  by  the  center  distance 
between  the  end-supporting  rollers.  The  unit  bearing 
pressure  becomes  even  less  than  that  of  the  sole  of  a 

man's  foot  and  explains  why  machines  of  this  type  do 
not  pack  soft  ground  and  are  al)le  to  navigate  under 

FIG.    6. 

such  seemingly 

impossible  condi- 
tions. It  also  ex- 
plains the  disap- 

pointment of  the 
short-sighted  offi- 

cer back  of  the 
British  lines  who 
endeavored  to  use 

a  "caterpillar"  to 
crush  road  ma- 

terial. He  report- 
ed the  attempt  as 

"unsatisfactory." 

Track  details 

vary  somewhat  in 
the  different  mod- 

els but  the  same 

principle  applies 
to  all.  A  refer- 

ence to  Fig.  6  will 

give  an  idea  of 
the  main  features 

of  the  construc- 
tion. This  photo- 

graph shows  a "120"  with  one 

track  unlinked 
and  laid  out  flat. 
It  will  be  seen 
that  the  inner 
side  of  the  chain 

forms  a  straight,  flat,  double  line  of  short  rails  on  which 
the  weight  of  the  machine  is  carried  by  five  rollers, 
three  with  outside  flanges  and  two  with  inside  flanges, 
as  shown  in  Fig.  7.  The  assembly  in  Fig.  7  is  called 
the  roller  frame  assembly  and  takes  the  weight  of  the 
main  frame  through  coil  springs  which  appear  in  Figs. 
8  and  9.  -f 

The  chain  runs  over  the  two  sprockets,  the  rearilone 
being  the  driving  sprocket  and  the  forward  one  a  Uaiik 
sprocket  used  to  support  an  adjustment.  The-;  tipper 
slack  between  the  sprockets  is  carried  on  three  ̂ I'iitfrg 

120"  WITH  TRACK   LAID  OUT 
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FIG.    7.      ROLLER    FRAME    ASSEMBLY 

which  can  be  seen 
in  Fig.  6.  Power 
is  applied  through 
the  rear  sprocket 
which  picks  up 
the  chain  links  on 

itself,  the  tractor 
rolling  forward 
on  the  supporting 
rollers. 

Fig.  8  shows 
the  method  of  re- 

moving the  track. 
The  soft-steel 
track-pin  keeper 
A  has  been  cut 
with  a  cold  chisel 
and  the  track  pin 
JB  driven  out,  thus 
disconnecting  the 
chain.  The  trac- 

tor is  then  backed 

up  until  the  con-  _ 
dition  shown  in 

Fig.  6  is  reached. 
Any  necessary  repairs  can  now  be  made  and  when  they 
are  completed  the  track  will  be  picked  up  again  with  the 
aid  of  the  chain  showm  In  Fig.  9.  In  the  assembling 
shop  this  job  is  simplified  by  using  a  wire  cable  and 
an  air  hoist  to  help  pull  the  track  together.  Adjust- 

ment of  the  chain  tension  is  obtained  through  the 
spacing  rod  C,  Fig.  8,  which  slides  the  blank-sprocket 
supporting  bearing  forward  or  backward  when  the  hold- 

ing bolts  DD  are   loosened. 

The  elements  of  the  chain  proper  of  the  "120"  are 
shown  in  Fig.  10  and  consist  of  the  right-  and  left-track 
links  A  and  B,  the  space  block  C  and  the  track  pin  D. 
The  track  links  are  steel  castings  and  the  first  opera- 

tion performed  on  them  is  the  rough-broaching  of  the 
elongated  hole  for  the  space  block  in  a  Williamson-White 
punch  press.  The  bottoms  are  then  smoothed  up  on 
a  Gardner  disk  grinding  machine  and  the  space-block 
holes  finish-broached  on  a  No.  3  Lapointe  broaching 
machine   to   limits   of    +0.000   and   —0.002    in.      The 

FIG. FIRST    STi;r.S    IN   ILL... 

1,%-in.  hole  for  the  11 -in.  track  pin  is  then  drilled, 
both  right-,  and  left-hand  links  being  set  in  the  jig 
shown  in  Fig.  11.  The  broached  openings  engage  with 
the  locating  studs  A  and  B  and  the  ground  lower  faces 
fit  against  the  horizontal  locating  pin  C,  being  held  by 
the  locating  screws  DD.  Supporting  screws  EE  clamp 
the  work  in  position.  The  jig  is  made  in  two  pieces, 
the  upper  being  slid  sidewise  along  the  lower  by  a 
spur  gear  F  on  the  end  of  the  shaft  G  acting  on  a 
rack  mounted  on  its  under  side.  The  hardened  bushing 
H  guides  the  drill  for  the  left-hand  link.  After  this 
is  drilled  the  moving  part  of  the  jig  is  traversed  to 
bring  bushing  K  under  the  drill,  location  being  insured 
by  the  stop  L.  The  two  links  are  then  assembled  with 
a  space  block  and  the  A-in.  holes  for  the  track  shoe 
and  grouser  bolts  are  drilled  and  reamed. 

The  space  block  is  made  of  cold-rolled  steel  with 
diameter  limits  ±0.002-in.  and  the  drilling,  chamfering 
and  cutting-off  operations  are  performed  in  a  four- 

spindle  Gridley 
automatic  screw 
machine.  The 
ends  are  then 
milled  as  shown 

to  limits  of  -{- 0.0015  in.  The 
track  pin  is  made 
by  upsetting  a 
head  on  H-in. 
steel  made  to 

S.  A.  E.  .specifica- tion No.  1020,  in 

an  A  j  e  X  bolt 
header.  It  is 
drilled  for  the 

mild-steel  track- 
pin  keeper  already 
mentioned  in  the 
foregoing. 

The  track-shoe 
for  the  75-  and 
120-hp.  models  is 
sheared  to  size 

from  plow-steel 
sheets  and  then 

formed  hot  in  a  bulldozer,  the  holes  for  the  attaching 
bolts  being  drilled.    The  grouser  is  a  steel  casting  de- 

VCK 

FIG.    9.      PICKING   UP   TRACK 
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1F 
signed  to  give  the  track  a  bet- 

ter grip  on  soft  ground  and  it 
is  held  on  by  the  same  bolts 
which  attach  the  track  shoe. 

It  is  thus  practically  a  per- 
manent part  of  the  tread  of 

the  big  machines. 

Fig.  12  shows  the  track  de- 
tails in  various  stages  of  as- 

sembly and  also  gives  a  rough 
idea  of  the  shape  of  the 
grouser  .4.  In  work  of  this 
sort  it  is  natural  that  the 

sledge  should  be  the  most  im- 
portant assembling  tool,  but 

its  possibilities  for  damage 
are  minimized  by  the  rather  close  limits  applied  to  the 
track  lines  and  space  blocks,  as  already  mentioned. 

The   track    for    the    10-ton    artillery    tractor    differs 

FIG.    11.      TRACK   LINK    DRILL   JIG 

k;k  and  pin 

in  some  respects  from  that  of  the  "75"  and  "120." 
Here  the  track  links,  space  blocks  and  track  shoe  have 
been  combined  in  one  steel  casting  with  satisfactory 

FIG.   12.      TRACK    DETAILS   PARTLY   ASSEJIBLED 

FIG.    13.      10-TON    TRACK    LINK    AND    GROUSER 

results.  Fig.  13  shows  the  assembly.  It  will  be  seen 
that  the  grouser  in  this  case  is  readily  removed  by 
loosening  one  nut,  the  opposite  end  hooking  over  the 
side  of  the  track  shoe.  This  arrangement  was  made 
necessary  by  objections  of  French  representatives  to 
having  their  roads  ruined  by  the  ugly  looking  grousers. 
As  a  matter  of  fact,  a  heavy  Holt  tractor  has  been  driven 
over  asphalt  on  a  hot  day  with  the  grousers  on  without 
leaving  a  mark,  so  that  the  danger  was  more  fancied 
than  real.  This  type  of  tractor  with  the  grousers  off 
presents  a  perfectly  flat  surface  to  the  road  and  is  more 
a  benefit  than  a  detriment.  On  the  army  machine  the 

grousers  are  carried  in  a  steel  box  under  the  driver's 
seat. 

Fig.  14  shows  the  arrangement  for  drilling  the  holes 
in  the  track  link  and  shoe  for  the  10-ton.  Since  this 
photograph  was  taken  a  six-spindle  drilling  machine  has 
been  arranged  to  do  the  same  job  but  with  two  operators. 
A  rotating  jig  provides  for  the  drilling  of  two  holes 
in  the  top  of  the  piece  as  set  up  and  then  two  correspond- 

ing ones  in  the  bottom. 
The  inside-  and  outside-flange  track  wheels  shown 

in  Fig.  15  present  additional  evidence  of  the  Holt 
method  of  finishing  farm  machinery  in  the  machine  shop 
rather  than  the  foundry.  These  wheels  are  semi-steel 
castings  and  are  fitted  with  Hyatt  roller  bearings. 
The  jig  used  for  boring  and  counterboring  the  hole 
is  illustrated  in  Fig.  16.     The  jig  is  practically  a  vise 
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with      special     jaws. 
This  job  is  also  done 
on  a  turret  lathe,  the 
work  being  gripped  in 
a   chuck  with   special 
jaws.      Here,    again, 
the   limits    are   closer 
than  one  would  expect 
for  this  sort  of  a  job, 
0.005-in.     for     the 
rough-boring        and 
0.001-in.     for     finish- 
counterboring.       Par- 

ticular   attention   has 
been  paid  to  keeping 
these     bearings     oil- 
and  aust-tight.     This 
is  essential  to  the  suc- 

cessful   operation    of 
parts   that   are  often 
submerged    in    water 
or    mud    and    usually 
caked  with  dirt.     To 
provide  for  lubrica- 

tion the  track-wheel 
gudgeon  is  drilled  for 
three-fourths    of    its 
length  and  the  open- 

ing tapped  for  a  i-in. 
pipe  plug.  Medium  cup  grease  is  inserted  through  this 
hole  with  a  grease  gun  until  it  comes  out  of  the  hub. 
A  radial  hole  taps  the  inner  end  of  this  passage  to  let 
the  grease  out.  To  keep  out  the  dust  and  grit  four 
washers  are  used;  A,  Fig.  15,  which  is  a  plain  metal 
washer  fitting  against  the  end  of  the  rubber  bearing; 
B,  a  leather  washer  which  is  next  to  A;  C.  the  dust 
washer  which  is  a  driving  fit  in  the  counterbore  of  the 
roller;  and  D,  the  dust  collar  which  fits  over  the  finished 
end  of  the  wheel  hub  and  has  projections  which  engage 
sockets  in  the  wheel  to  prevent  rotation,  with  consequent 
wear  and  admission  of  dirt. 

The  track   itself   is   provided   with   an    oil   reservoir 
which  is  so  arranged  that  the  track  can  be  flooded  with 

FIG.    14.      MULTIPLE-SPINDLE   DRILLING  OF  10-TON  TRACK   LINKS 

black  oil  about  once 
an  hour.   The  grade  of 
oil  to  use  will  nat- 

urally depend  upon 
the  season  of  the  year. 
The  sprockets  are 
fitted  with  grease 

cups  in  which  a  me- 
dium grade  of  cup 

grease  is  used. 
When  the  manufac- 

turer has  made  provi- 
sion for  lubrication 

that  will  insure  suc- 
cessful running  if 

given  a  reasonable 
amount  of  attention, 
he  has  done  about  all 
that  can  be  expected 

of  him.  Unfor- 

tunately, he  can't 
build  tractor  engi- 

neers that  function  as 
certainly  as  machines 
and  sometimes  little 
things  like  grease 

cups  are  overlooked. 
As  one  owner  wrote 
in,  "The  only  part  of 

the  machine  that  has   given  trouble   is   the   operator." 
The  next  installment  will  take  up  the  various  parts 

of  the  transmission  which  is  unique  in  some  respects. 

FIG.    tS.      ROLLEil    KKAMB   TRACK    WHEELS FIG.    16.      BORI.NG   TRACK    WHEELS 
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PRACTICAL  MEN 
A    '  I 

Welding  a  Cracked  Rudder 
By  D.  C.  Cook 

Without  a  doubt  the  ship-building  industry  has  of- 
fered a  wider  field  for  the  employment  of  the  welding 

processes  than  any  other.  Many  interesting  problems 
are  encountered  in  the  fabrication  and  construction  of 
new  vessels,  but  it  is  the  repair  work  that  taxes  the 

THE  COMPLETED   WELD 

skill  and  ingenuity  of  the  welders,  and  the  manner 

and  speed  in  which  they  accomplish  the  seemingly  im- 
possible is  inspiring. 

The  Reid-Avery  Co.,  Philadelphia,  Penn.,  recently 
completed  a  job  which  is  typical  of  this  class  of  work. 

After  dry-docking,  a  crack  was  found  in  the  ship's 
rudder,  and  to  remove  it  for  repair  would  involve  con- 

siderable expense  and  delay.  However,  a  scaffold  was 
erected  about  the.  rudder  and  the  crack  quickly  filled 
and  welded  by  the  arc-welding  process. 

Gripping  a  Cover  Flange 
By  I.  B.  Rich 

A  front  cover  plate  for  the  rear-axle  housing  on  the 

Autocar  truck  presents  a  somewhat  complicated  prob- 
lem in  machining.  The  projection  A  carries  the  bear- 

ings for  the  drive  shaft  and  also  takes  the  thrust 
due  to  the  beveled  gears.  The  six  surfaces  B  contact 
with  six  similar  surfaces  which  form  the  seats  for  the 
caps  holding  the  four  large  ball  bearings  in  place,  while 
surface  C,  which  is  milled  all  around  the  plate,  makes 
the  joint  with  the  front  of  the  opening  in  the  housing. 

This  plate  is  a  rather  awkward  piece  to  hold,  owing 
to  the  necessity  for  milling  its  entire  upper  surface 
so  as  to  make  a  good  joint.     The  plate  is  both  located 

and  held  by  means  of  four  plungers  which  are  shaped 
as  shown  at  D  so  as  to  support  the  lower  side  of  the 
plate  and  also  grip  the  outer  edge  firmly  at  the  four 

FIXTURE   FOR  SlIKKAriNG  COVER   FLANGE 

corners.  One  of  the  main  requirements  is  to  have 
substantial  supporting  blocks  for  the  screws  in  order 
to  exert  sufficient  pressure  to  hold  the  plates  firmly. 

Preparing  Parts  for  Local  Case- Hardening 

By  Matthew  Harris 

Where  articles  are  to  be  locally  case-hardened  it  is 
generally  the  practice  to  electroplate  the  part  to  be  left 
soft  with  copper.  To  prevent  the  copper  from  being 
deposited  on  the  part  to  be  hardened,  that  part  is  coated 
with  paraffin. 

As  the  copper  has  no  affinity  for  carbon  the  part  so 

coated  will  not  be  carbonized  when  heated  in  the  car- 
bonizing compound. 

At  the  works  of  the  Dayton  Engineering  Laboratories 

Co.,  Dayton,  Ohio,  they  have  a  large  quantity  of  small 
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FIO.   1.     THE  SHAFT  TO  BE  COATED  WITH  PARAFFIN 



38 AMERICAN     MACHINIST Vol.  52,  No.  1 

shafts,  Fig.  1,  that  are  to  be  case-hardened  at  A  while 
the  ends  B  and  C  are  to  be  left  soft.  Formerly,  the  part 
A  was  brush-coated  with  melted  paraffin  but,  as  there 
were  many  shafts,  this  was  tedious  and  great  care  was 
necessary  to  avoid  getting  paraffin  where  it  was  not 
wanted. 

To  insure  uniform  coating  the  device  shown  in  Fig.  2 
was  made.    Melted  paraffin  is  poured  in  the  well  A  and 

FIG. DEVICE  FOR  COATING  THE  SHAFT 

kept  liquid  by  setting  the  device  on  a  hct  plate,  the 
paraffin  being  kept  high  enough  to  touch  the  bottoms  ot 
the  rollers.  The  shaft  to  be  coated  is  laid  between  the 
rollers  with  one  end  against  the  gage  B,  when  a  turn 
or  two  of  the  crank  C  will  cause  it  to  be  evenly  coated. 

An  Auxiliary  Collet  for  Holding 
Headed  Pins 

By  Gustave  A.  Remacle 

It  sometimes  happens  in  die  work  for  die-castings 
that  core  pins  have  to  be  turned  in  the  bench  lathe 
after  they   have   been   headed   at   the   opposite   end   as 

riiiilV  kitiJMuuiUjMiiuihiiuuiuj  i^'i",'mMllliliililll 

shown  at  A  in  the  illustration,  and  the  head  will  not 
allow  the  insertion  of  the  piece  in  the  spring  collet 
from  the  outside. 

If  but  a  few  pieces  are  to  be  made  the^  collet  can 
be  removed  and  the  piece  inserted  from  the  rear  end ; 
but  when  constructing  dies  for  casting  airplane  ball- 

bearing holders,  many  such  core  pins  had  to  be  made. 
Therefore,  in  order  to  save  the  time  which  the  re- 

peated removal  of  the  collet  would  make  necessary, 
an  auxiliary  collet  was  made. 

Circumstances  did  not  warrant  the  hardening  and 
grinding  of  this  auxiliary  collet  but  care  was  exercised 
in  its  making  and  it  was  marked  so  that  it  could  be 
placed  in  the  regular  collet  in  the  same  relative  position 
every  time,  thus  minimizing  any  slight  errors  that 
might    exist. 

A  Gage  for  Laying  Out  Work  in  Two 
Planes 

By  Raoui.  J.  Hoffman 

The  sketch  shows  a  tool  that  is  of  advantage  in  lay- 
ing out  work  where  simultaneous  measurement  in  two 

planes  is.  required,  as  for  instance  in  laying  out  or  in- 
specting the  contour  and  alignment  of  an  airplane  pro- 

'-^Cdges  in  sameplace 

.MEASURING  IN  TWO  PLANES 

:I01.DING   HEADED    PIVS   WITH    AfXIl-IAKY   COLLET 

peller,  where  the  measurements  are  given  from  a  center 
line  and  from  the  face  of  the  propeller. 

The  base  of  the  tool  is  a  block  of  hard  wood  of  rect- 
angular section  and  of  whatever  length  is  desirable.  One 

of  the  narrow  sides  is  beveled  to  an  edge  for  the  greater 
part  of  its  length  and  graduated,  beginning  at  zero 
which  coincides  with  the  edge  of  the  vertical  scale. 

The  upright,  which  must  be  square  with  the  base, 
carries  a  beveled-edge  scale  with  its  edge  in  the  same 

plane  as  the  horizontal  scale.  This  upright  scale  is  ad- 
justable up  and  down  so  that  its  zero  point  may  be  made 

to  coincide  with  whatever  surface  may  be  used  as  the 

point  of  departure  in  making  measurements  in  the  ver- 
tical plane. 
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Machining  Problems  Solved  in  Gun-Making — II 

The  accuracy  required  in  machining  heavy  pieces  has 
frequently  in  the  past  made  an  exceedingly  slow  process 
cf  setting  up  the  work  for  the  cuts.  These  delays  have 

largely  been  avoided  in  making  the  4.7-in,  gun  by  numer- 
ous special  gaging  devices,  which  are  described  for  the 

benefit  of  all  machine-tool  men. 

WH
EN
  t

he jacke
t  

has 
been 

 
shrunk

 

on  the  tube  the  body 

is  turned,
  
Fig.  18,  for 

the  shrink
age  

surface
 

of  the  lockin
g  

hoop. 

A    closer  
  
view.   

 
Fig. 

19,  shows  a  number 
of  gages  made  to  fit 
every  portion  of  the 
threaded  profile  of 
this  part.  After 
shrinking  the  locking 

hoop  the  gun  is  finish- 
bored  in  a  Lodge  & 

Shipley  gun -boring 
lathe.  For  truing  the 
muzzle  end  in  the 

four-jaw   chuck,    Fig. 
20,  a  micrometer  A 
is  used  to  true  the 
steadyrest  surface 
which  was  finished  in 

one  of  the  early  oper- 
ations. The  arrangement  for  holding  this  indicator  con- 

sists of  the  parallel  bar  B,  which  is  laid  across  the  ways 
of  the  lathe  and  carries  the  bracket  C  with  the  heavy 

By  J.  V.  HUNTER 
Western    Editor,    American    Machinist 
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FIG.   18.    TURNING  SHRINKAGE  SURFACE  FOR  LOCKING  HOOP 

bar  D  for  holding  the 

indicaitor,  thus  ena- 
bling the  operator  to 

center  the  piece  to 
0.0005  in.  The  breech 
end  of  the  gun  with 
the  boring  bar  about 

to  enter  the  wood- 
pa  c  k  e  d  reamer  is 
shown  in  Fig.  21.  The 
bore  has  previously 
been  opened  up  to  a 

depth  of  from  3  to  4 
in.  and  to  the  full  di- 

ameter of  the  reamer 

by  a  special  attach- 
ment which  was  de- 

scribed in  a  previous 

article.  The  North- 
western  Ordnance 
Co.,  Madison,  Wis., 
has  devised  a  unique 
method  of  boring  the 

powder  chamber  and 
the   forcing   slope   of 

the  bore,  and  of  facing  the  breech  end  to  length  in 
a  long  Gisholt  turret  lathe,  Fig.  22,  which  swings 
the  entire  length  of  the  gun   in  the  same  way  as  in 

FIG. 19.      FI.NItjJiliNU    THRBiVLi    SURFACE    FOR 
LOCKING  HOOFS 

FIi 

MICROMETER  DIAL.  USED  FOR  TRUING 
MIZZLE  END 
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FIG.  21.     FINISH-BORE  REA.MER  ABOUT  TO  FIG.    22.     LARGE    TURRET    LATHE    USED    FOR    FIXI.SHING 
ENTER    GUN  POWDER  GHAMBER 
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FIG.  23.      TURNING  ilUZZLB  END  FOR  FRONT  CLIP FIG.   21.      MILLING  OPERATION  ON   BREECH   E.VD 
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FIG.    2.5.      SPECIAL    GAGING    DEVICE    FOR    SFITTI.NG 
I'P  MILLS 

FIG.    21-.      GA(.;E    LSlOli    LX    SETTING    UP FOR.M  MILL 
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FIGS.    27   AND    28.      MILLING   OPERATION    ON    GUN-SLIDE    GUIDES 
Fifi.   27 — H^'ivy  milline  cut  on  eun  bodv.     Fie.   28 — MiUins  th€   grooves  in  slide  guides. 
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FIG.    29. FORM  GAGE  USED  FOR   SETTING   MILLING 
CUTTERS 

FIG.  30. 
OFF-CENTER  PLUG  USED  IN  SETTING  UP FOR  BORING   BREE>CH  . 

a  standard  gun-boring  lathe,  but  employs  turret-head 
tools  for  boring  and  reaming.  On  this  turret  head 
the  boring  bar  A  is  used  for  the  first  roughing  cut. 
This  is  followed  by  a  cut  from  the  semi-finish  reamer 
B,  and  a  final  finish  by  the  wood-packed  reamer  C 
insures  the  accuracy  of  the  powder  chamber  and 
forcing  slope.  The  standard  lathe  carriage  with 

facing-off  tools  finishes  the  end  of  the  breech  to  length. 
Turning  of  the  muzzle  end  of  the  gun  in  a  Bridgeford 
lathe,  Fig.  23,  completed  the  lathe  operation  for  the 
time  being. 
The  improvements  in  the  methods  of  gaging  for 

setting  up  milling  cuts  are  worthy  of  special  attention 
and  might  be  adopted  profitably  in  other  lines — taking 
as  an  example  the  set-up  that  involves  milling  the  two 
sides  of  the  breech  end  simultaneously  after  finishing 
the  top  surface.  Fig.  24  shows  a  small  gage  A  which 
rests  on  the  top  finished  surface  and  extends  to  the 
upper  face  of  the  milling  cutter,  thus  indicating  how 
high  to  raise  the  cutter. 

However,  in  addition  to  this  gage  there  is  a  microm- 
eter-dial attachment  B.  which  is  mounted  on  the  frame 

of  the  milling-machine  spindle.  When  the  gage  .4  has 
been   placed  and   the  spindle  drawn   up   to  the  proper 

height  the  rod  C  is  lowered  until  it  forces  a  reading 
of  perhaps  0.125  in.,  and  the  dial  turned  back  to  read 
zero  without  disturbing  the  indicator  finger.  The  rod 
C  is  carried  on  the  stud  D,  which  is  equipped  with 
an  adjusting  thumb  nut  and  is  fastened  to  the  spindle 
of  the  milling  cutter.  It  is  the  custom  to  take  a  rough 
and  a  finish  cut,  and  after  the  cutter  has  been  set  by 
the  gage  B  the  micrometer  dial  is  of  service  to  the 
operator  who  now  raises  the  spindle  until  the  dial  in- 

dicates that  he  has  backed  out  the  cutter  a  distance  of 
possibly  0.050  in.  After  the  roughing  cut  is  made  the 
spindle  is  lowered  until  the  dial  again  reads  zero,  and 
is  then  in  the  correct  position  to  proceed  with  the 
finishing  cut. 

Gages  for  setting  milling  cutters  are  illustrated  in 
Fig.  25  at  A  and  B.  All  gun  work  is  located  to  some 
extent  with  reference  to  dimensions  given  from  the 
center  of  the  bore,  and  during  the  majority  of  the 
milling  operations  on  the  breech  end  and  slide  guide 
portions  of  the  gun  body  it  is  carried  on  centers  which 
are  accurately  located  in  the  bore;  consequently,  when 
located  for  milling  cuts  such  as  those  shown  in  Fig.  24, 
it  is  supported  by  the  center  head  more  clearly  shown 
in  Fig.  25. 

FIG.    31.     CUTTI.VC,    BKKIO: 'H-I .uCKING    THREADS FIG.    32.     MILLING    OUT    HINGE-LITG    RECESS 
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FIG.  33. DRILLING  AND  BORING  FOR  HINGB-PIN 
HOLE 

The  gaging  devices  A  and  B  are  made  up  of  the 
main  body  C,  which  has  on  its  back  face  three  key 
slots  D,  which  enable  it  to  be  placed  in  any  one  of 
three  previously  determined  positions  with  respect  to 
the  center.  When  the  gage  is  placed  in  position  the 
milling  cutter  E  is  lowered  until  its  cutting  edges  come 
into  contact  with  the  hardened-steel  plunger  F.  This 
plunger  is  free  to  retreat  a  certain  distance,  but  while 
so  doing  it  moves  a  small  indicating  finger  across  the 

glass-covered  dial  G,  which  reads  plus  or  minus  thou- 
sandths from  a  central  zero.  By  moving  the  cutter  side- 

v/ays  against  the  corresponding  plunger  H  of  the  gage 
B  the  distance  laterally  from  the  center  of  the  gun 
bore  can  be  fixed.  By  transferring  the  gaging  device 
A  to  the  rear  side  of  the  headstock  and  by  turning  the 
gage  B  end  for  end  the  cutter  /  may  be  similarly 
aligned  for  correct  position.  This  type  of  gage  will 
serve  for  other  types  of  milling  cutters,  as  illustrated  in 
Fig.  26,  which  shows  a  form  mill  being  set  by  means 
of  an  indicator  located  on  top  of  the  center  head. 

If  the  cutters  are  not  to  be  equally  spaced  from 
the  center  certain  changes  can  be  made  in  the  indicator 
either  by  setting  the  body  into  another  of  the  key 
slots  or  by  changing  a  plug  ■/,  Fig.  25,  which  fits  inside 
the  mechanism  and  con- 

trols the  lever  movement 
of  the  indicator  finger. 

A  heavy  milling  cut  on 
one  of  the  slide  guides  of 
the  gun  body  is  shown  in 
Fig.  27,  a  feature  of 
which  is  that  the  index- 

ing center  for  the  breech 
end  is  provided  with  an 
additional  support  A, 
which  rests  on  the  table 
of  the  milling  machine 
and  takes  up  the  heavy 
downward  thrust  of  the 
milling  cut  and  the  weight 
of  the  body  on  the  adjust- 

able screws  B. 
Cutting  the  grooves  in 

the  under  side  of  the  slide 

FIG.    34. RADIUS-iULLING    BACK    CORNKR    OF 
HINGE  POPKET 

FIG.   35. 

guides,  Fig.  28,  is  another  heavy  milling  cut.  The  form 
gage  A,  Fig.  29,  used  for  aligning  these  milling  cutters, 
is  simple  in  design  and  bolts  into  place  over  the  portion 
of  the  gun  tube  which  was  accurately  machined  for  the 
shrinking  of  the  locking  hoop.  Micrometer-dial  gages  B 
are  used  for  .setting  up  the  milling  cutter  for  the  rough- 

ing and  finishing  cuts.  Micrometer  dials,  not  shown,  are 
attached  to  the  crossrail  of  the  milling  machine  with  ad- 

justments that  press  against  the  milling-cutter  spindle 
column  castings  and  are  used  to  gage  lateral  movement. 

On  account  of  the  loading  tray  (a  device  which 
protects  the  breech  threads  from  being  injured  by  the 
shells)  which  lies  in  the  bottom  of  the  threaded  portion 
of  the  breech  it  is  necessary  to  offset  and  bore  the 
threaded  locking  section  of  the  breech  block  I  in.  below 
the  center  of  the  gun  bore.  To  do  this  the  cathead 
ring  A,  Fig.  30,  is  fitted  by  mounting  the  gun  in  a  lathe, 
with  the  muzzle  end  held  in  a  pot  chuck  B  and  the 
breech  end  supported  by  a  special  i-in.  offset  center 
plug  C.  The  cathead  ring  is  turned  outside  to  insure 
that  it  runs  true  with  the  centers,  and  after  remount- 

ing with  this  support  the  threads  are  cut,  Fig.  31. 
The  many  recesses  in  the  hinge  pocket  and  breech 

end  are  finished  in  operations  employing  several  large 
L  a  n  d  i  s  vertical-column 
milling  machines.  During 
the  work  on  the  hinge 
pocket  a  special  heavy 
cast-iron  base  A,  Fig. 

32,  that  was  built  in 
the  toolroom  holds  the 
body  while  the  end 
mill  B  is  cutting  out  this 
recess.  The  gun  body  is 
then  turned  over  and  a 

large  jig  plate  .4.  Fig.  33. 
is  placed  to  guide  the 
drills  and  boring  bars 

used  for  finishing  the 

hinge-pin  hole. 
For  radius-milling  the 

back  comer  of  the  hinge 

pocket.  Fig.  34,  the  gun 
is  revolved  90  deg. 

SPECIAL  PIVOTED  GUM   FIXTURE  ON 
MILLING    MACHINE 
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from  the  first  hinge  recessing  position,  and  the  arbor  A 

is  slipped  through  the  hinge-pin  hole  and  carries  the 
double-end  mill  B,  which  is  held  in  place  by  a  key  and 
setscrew.  This  makes  a  satisfactory  method  of  handling 
work  of  this  character  and  insures  a  clean  radius  cut 
at  each  corner  without  the  customary  laborious  work  of 
chipping  and  filing  them. 

Fig.    35    shows    the    setting    of    a    similar    Landis 
vertical-column  milling  machine  equipped  with  a  special 

cast-iron  runway  and  concrete  ba.se  A,  upon  which  the 
carriage  B  travels,  being  pivoted  at  the  farther  end  C. 
This  permits  the  operator  to  cut  the  various  angles 
required  in  recessing  for  the  extractor.  It  will  be  ob- 

served that  the  spindle-covering  shield  of  the  machine 
extends  to  the  right  far  beyond  its  base,  and  to  make 
this  conspicuous  to  prevent  it  from  being  bumped  by 
moving  trucks  or  workmen  it  has  been  painted  with  a 
black-and-white   spiral. 

A  Man's  Pay  Should  Equal  the  Value  of His  Production 
By  JOHN  S.  WATTS 

IF  THE  regulation  forming  the  title  to  this  essay 
can  be  exactly  conformed  to,  we  will  be  in  a  fair  way 
toward  the  solution  of  the  present  unrest  afld  dis- 

satisfaction. That  is,  if  we  could  definitely  decide  the 
relative  values  of  all  the  various  classes  of  labor  (man- 

ual or  brain),  and  so  be  in  a  position  to  state  definitely 
that  a  specified  kind  of  work  performed  in  or  during 
a  period  of  time,  was  equivalent  to  a  certain  amount  of 
money,  and  everyone  was  paid  in  accordance  therewith, 
we  would  all  be  satisfied  that  we  were  getting  an  amount 

of  remuneration  equal  to,  or  rather,  that  would  pur- 

chase, our  share  of  the  world's  production. 
For  if  the  relative  value  of  our  labor  Is  truly  calcu- 

lated, and  we  all  are  paid  that  value,  it  is  obvious  that 

each  worker's  pay  will  be  equal  to  his  production,  the 
total  amount  paid  out  to  all  the  workers  being  equal  to 
the  total  production,  assuming  that  there  is  no  so-called 
unearned  increment. 

The  main  defect  in  our  present  methods  of  payment 
is  that  there  is  no  fixed  relationship  between  the  amount 
of  money  in  circulation,  or  in  the  amount  paid  for  the 
labor  of  producing,  and  the  amount  of  goods  produced 
or  on  the  market,  this  being  the  cause  for  the  fluctua- 

tion in  the  purchasing  value  of  our  monetary  unit.  The 
effect  is  that  we  agree  to  perform  vrork  for  a  sum  of 
money,  the  value  of  which  sum  is  problematical. 

The  dollar,  therefore,  has  no  fixed  value  in  terms  of 
produce,  and  neither  has  it  at  present  any  definite  value 
in  terms  of  productive  labor;  that  is,  the  amount  of 
work  (manual  or  brain)  which  will  earn  a  dollar  varies 
both    in   quantity   and   quality   in   the  same  locality. 

If  the  amount  of  production  (that  is,  labor  multiplied 

by  hours,  required  to  earn  one  dollar)  varied  automati- 

cally with  the  purchasing  va'.^c  of  the  dollar,  the  prob- 
lem would  be  much  less  intricate,  but  it  does  not. 

The  dollar,  therefore,  which  is  our  unit  of  value  just 
as  the  inch  is  our  unit  of  measurement,  is  about  as  use- 

ful a  unit  as  a  12-in.  scale  would  be  that  might  shrink 
to  6  in.,  while  still  purporting  to  measure  12  inches. 

It  is  manifestly  impossible  to  fix  the  purckasing  value 

of  a  dollar,  as  all  commodities  will  vary  in  their  rela- 
tive value  in  times  of  shortage  of  one  class  and  over 

supply  of  another.  For  example,  if  we  make  a  certain 
quantity  of  wheat  equal  to  one  dollar,  and  another  fixed 
quantity  of  potatoes  to  be  worth  the  same  amount ;  then 
when  wheat  is  plentiful  and  potatoes  scarce  those  who 
wish  potatoes  will  certainly  offer  a  premium  for  them, 
and  the  excess  wheat  would  go  unsold  unless  the  price 
were  reduced  or  some  other  inducement  offered  to  per- 

suade people  to  purchase  it. 

Therefore,  it  will  be  necessary  to  fix  the  value  of  the 
dollar  in  terms  of  a  certain  amount  of  a  certain  quality 
of  work;  and  from  that,  the  value  of  all  other  qualities 
of  work  in  as  near  as  humanly  possible  the  exact  ratio 
the  other  qualities  bear  to  the  first  or  standard  quality 
in  productive  efficiency.  By  productive  efficiency  I  mean 
the  amount  or  value  of  production  that  the  said  quality 
of  work  will  produce,  divided  by  the  value  of  the  pro- 

duction of  the  standard  quality  of  work. 
The  standard  unit  could  be  the  value  produced  by  the 

labor  of  an  unskilled  man,  working  for  one  hour,  with 
some  simple  tool  such  as  a  spade,  and  without  assistance 
from  a  skilled  supervisor. 

To  elucidate  this  J  will  give  a  simple  example  of  what 
I  mean  by  productive  efficiency  and  the  fixing  of  the 

value  of  a  man's  production. 
We  will  assume  that  the  unit  of  labor  value  defined 

above  is  equal  to  one  dollar;  it  follows  that  ten  men 
doing  this  quality  of  work  will  produce  10  dollars  in 
value  in  one  hour.  If  a  foreman  is  appointed  over  these 

men,  and  by  reason  of  his  superior  knowledge  and  ex- 
perience his  supervision  of  the  men  results  in  their 

producing  12  dollars  in  value  in  the  same  time,  and  with 

the  5!ame  tools  and  physical  effort,  then  the  foreman's 
productive  ability  is  two  dollars  per  hour,  and  his  pro- 

ductive efficiency  is  200  per  cent.  If  the  men's  pay  is 
one  dollar  per  hour,  the  foreman's  will  be  two  dollars 
per  hour. It  may  be  contended  that  the  natural  laws  of  supply 

and  demand  do  regulate  a  man's  wage  in  accordance 
with  the  value  of  his  production,  but,  while  this  may  be 
approximately  true  as  to  the  total  amount  paid  for  the 
production  of  an  entire  business,  it  is  decidedly  not  true 
as  to  the  wages  paid  the  various  qualities  or  classes  of 
labor  engaged  in  that  business. 

For  instance,  the  price  of  machine  tools  may  be  said 
to  be  fixed  by  the  law  of  supply  and  demand,  and  hence 
the  total  pay  of  all  the  labor  entering  into  their  manu- 
facture. 

The  division  of  this  pay,  however,  among  the  vari- 
ous trades  is  not,  I  contend,  fixed  by  the  aforesaid  law 

but  by  the  strength  of  the  trade's  unions. 
Compare  the  pay  of  the  operator  of  an  automatic  ma- 

chine, requiring  only  such  skill  as  may  be  acquire<l  in  ' 
a  day  or  two  with  the  pay  received  by  the  draftsmen 
who  design  the  machine,  the  latter  spending  many  years 
acquiring  the  necessary  knowledge.  The  pay  of  these 
two  classes  is  practically  equal  because  the  operators 
have  a  union  and  the  draftsmen  have  none. 

Their  productive  values  are  nowhere  near  equal  as 
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the  designers  have  produced  a  machine  which  may  double 
or  treble  the  output  of  the  operator,  with  less  physical 
effort  on  his  part  than  would  be  necessary  to  produce 
the  same  value  in  any  other  way. 

It  must  be  remembered  that  the  true  production  of 
the  operator  does  not  equal  the  output  of  the  machine,  as 
this  latter  includes  the  production  of  the  designers  and 
mechanics  who  built  the  machine. 

The  true  value  of  the  operator's  production  will  be  the 
standard  unit  defined  above  plus  a  percentage  added  for 
the  ujkill  necessarily  acquired 

on    his   part   to    operate   the     p   machine. 

In  choosing  the  above  ex- 
ample I  have  no  animus 

against  the  machine  operators, 
nor  does  this  apply  any  more 
against  them  than  against  any 
other  trade  with  a  strong 
union.  All  trades  and  pro- 

fessions are  out  for  all  they 
can  get.  And  in  the  absence 
of  any  attempt  at  scientific 
determination  of  the  respec- 

tive relative  values  of  the 
various  kinds  of  work,  who 
can  say  when  a  trade  is  get- 

ting its  fair  rate. 
It  is  only  when  we  can  come 

to  compare  the  amount  of  ef- 
fort and  brain  work  required 

to  earn  a  dollar  in  one  busi- 
ness with  the  ease  with  which 

a  dollar  can  be  earned  in  an- 
other trade,  that  we  see  the 

need  for  some  way  of  calculat- 
ing the  true  comparative 

values  of  the  various  kinds  of 
labor,  other  than  the  method 
now  in  vogue  of  settling  it 
by  a  trial  of  endurance  be- 

tween the  employer  and  em- 
ployee. The  employers  fre- 

quently put  up  only  a  half- 
hearted fight,  as  in  the  generality  of  cases  they 

know  they  will  finally  pay  up  and  simply  add  the  extra 
cost  to  the  price  of  their  product.  The  rest  of  us  pay 
in  the  end. 

If,  by  reason  of  having  a  strong  organization,  a  cer- 
tain less  skilled  part  of  the  population  can  obtain  more 

than  its  share  of  the  products  there  is  no  incentive  for 
our  young  men  to  become  skilled,  which  is  what  is  ac- 

tually occurring,  and  in  time  this  will  cause  a  lack  of 
skill,  and  hence  a  lack  of  production. 

Again,  the  present  method  of  getting  increased  pay 
results  in  increasing  the  cost  of  living,  which  brings 
further  demands  for  increases,  and  so  on  ad  infinitum. 
The  final  result  will  be  that  those  skilled  professions 
without  organizations  to  protect  them  will  become  so 
poorly  paid  that  no  one  will  be  left  to  carry  them  on 
and  chaos  will  result. 

If  it  were  known  that  wages  were  fixed  in  a  true  re- 
lation to  the  value  of  the  production  for  which  the  wage 

was  paid,  the  lowest  intellect  would  see  that  only  by  in- 
creasing production  by  either  or  both  increased  physical 

effort  and  greater  skill,  could  the  cost  of  living  be  low- 
ered, or  what  is  the  same  thing,  a  larger  measure  of  the 

good,  things  of  life  for  all  of  us  be  obtained. 

What  We  Can  Do  For  1920 

THE  New  Year  —  1920  —  promises  to  be one  of  the  most  critical  in  history.  The 
war  is  over  and  boundary  lines  are  ap- 

parently settled  for  the  most  part.  But  the 
future  of  the  world  depends  on  far  more  than 
geography.  It  depends  on  the  relations  of 
men  and  of  people — in  the  stop  and  office,  in 
business,  and  between  cities,  states  and  coun- 
tries. 

All  these  relationships,  however,  get  back 
to  the  personal — to  the  way  in  which  we  treat 
others  and  are  treated  by  them.  And  the 
future  depends  on  each  one  of  us  in  no  small 
measure. 

Instead  of  the  usual  new  year  resolutions, 
let  us  try  to  make  ourselves  realize  that  we 
can  each  play  a  part  in  making  the  future 
better  for  all  concerned. 

Let  us  all  remember  that  Duties  are  just  as 
important  as  Rights. 

That  the  world  demands,  and  has  a  right  to 
demand.  Service  in  return  for  what  we  get  out 
of  it. 

That  unless  we  treat  the  other  fellow  as  we 
would  like  to  be  treated,  we  cannot  expect  har- 

mony and  co-operation. 
That  without  co-operation,  we  cannot  hope 

to  increase  production  which  is  so  sadly  needed. 
And  then  let  us  earnestly  resolve  to  give  in 

full  measure,  the  service  that  is  required  of 
us,  so  that  we  may  have  the  right  to  expect 
the  same  of  others. 

The  conclusion  I  arrive  at  is  that  it  is  imperative,  if 
our  civilization  is  not  to  be  left  to  wreck  itself  on  the 
rocks  of  ignorance  and  greed,  that  the  channel  of  a  fair 

day's  work  for  a  fair  day's  pay,  be  charted  so  plainly 
that  "the  wayfaring  man  though  a  fool  may  read." 

It  may  seem,  and  probably  is,  a  tall  order  to  fix  the 
true  ratio  between  the  value  in  production  of  say  eight 
hours  of  pick  and  shovel  work,  and  eight  hours  of  navi- 

gating a  liner.  But  in  my  opinion  the  problem  has  got 
to  be  solved  and  that  soon,  or  in  the  near  future  the  less 

thoughtful  of  the  manual 
workers  who  are  in  the 
majority  will  take  what  of 
value  there  is  by  brute  force, 
and  being  unable  to  control 
the  intricate  mechanism  of 
our  civilization,  bring  the 
whole  structure  to  an  end  in 
barbarism. 
An  instance  was  given 

above  of  a  suggested  method 
of  fixing  the  productive  value 

of  a  foreman's  work  which 
should  be  the  standard  method 
and  used  wherever  applicable. 
In  cases  where  the  production 
was  too  indirect  to  measure 
by  that  method,  it  would  be 
possible  to  arrive  at  a  fairly 
just  rate  by  taking  account 
of  the  length  of  time  it  took 
on  the  average  to  learn  to  do 
the  class  of  work  in  question. 
Further  percentages  would  be 
added  for  work  in  dangerous 
or  disagreeable  occupations. 

While  it  is  not  to  be  ex- 
pected that  at  first  all  rates 

of  pay  would  be  mathemat- 
ically exactly  in  proportion 

to  the  true  value  of  produc- 
tion, the  law  of  supply  and 

demand  would  operate  to  cor- 
rect any  slight  errors  by 

reason  of  the  elimination  of  false  methods  of  fixing 
rates  of  pay  by  strikes,  etc. 

I  claim  that  elimination  of  strikes  would  follow  the 

inauguration  of  this  system,  because  if  the  whole  com- 
munity (through  a  competent  commission)  decides  fair 

and  just  rates  for  all  trades  and  professions,  precisely  as 
the  rates  of  taxation,  laws,  etc.,  are  decided  and  accepted 
by  all,  then  any  body  of  men  who  set  out  to  demand 
more  would  have  to  convince  the  people  of  the  justice  of 
their  demands  or  failing  that  fight  the  whole  population. 

At  first  sight  it  may  appear  as  though  the  above 
method  would  result,  by  reason  of  paying  the  skilled  men 
more,  in  the  less  skilled  men  getting  a  poorer  living 
than  they  do  now. 

The  actual  effect  will  be  the  reverse,  for  the  following 
reasons : 

The  production  of  all  goods  will  be  increased  by  rea- 
son of  the  continuous  production  due  to  cessation  of 

strikes  and  lockouts,  and  with  increased  production  we 

get  decreased  costs. 
The  more  closely  we  come  to  paying  to  a  man  the 

actual  value  of  his  production,  the  greater  will  be  the 
incentive  to  become  skilled  in  producing  value,  and  hence 
more  will  be  produced,  and  there  will  be  more  to  divide. 
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Necessity  for  Keeping  Grinding  Wheels  in 
Perfect  Balance 

By  J.  H.  HOLLINGER 
The  Landis  Tool  Co. 

O'
 

I 

^N  page  1228,  Vol.  50,  in  the  American  Machinist, 
John  H.  Peckham  writes  under  the  above  title,  on 
the  effect  of  unbalanced  wheels.  It  is  a  well- 

known  fact  that  the  chatter  is  the  worst  enemy  of  the 
grinding  machine.  There  are  times  when  a  piece  of  work 
may  look  perfectly  smooth ;  its  surface  may  not  appear  to 
have  a  blemish  under  the  closest  inspection,  and  yet 
the  instant  a  neat-fitting  bushing  is  rubbed  over  it 
imperfections  begin  to  show  up.  The  marks  which  ap- 

pear are  in  the  form  of  chatter  but  no  instrument  has 
been  found  delicate  enough  to  measure  it,  and  it  has  not 
been  known  to  give  any  trouble.  Nevertheless,  we  are 
constantly  fighting  this  imaginary  evil;  wheels  and 
pulleys  are  balanced,  uniform  belting  is  selected,  and 
the  machine  made  heavier  throughout,  all  of  which  make 
for  improvement. 

There  is  one  thing  which  should  never  be  forgotten: 

"The  nearer  we  come  to  perfection,  the  harder  it  is  to 

get." It  is  impossible  to  overcome  wear;  after  a  machine 
has  been  installed,  adjustments  are  often  not  properly 
kept  up  and  as  long  as  the  finish  on  the  work  is  good 
enough  it  is  let  go  at  that;  if  the  grinding  machine 

is  kept  tuned  up,  first-class  results  can  be  looked  for. 
As  an  example,  Mr.  Peckham  states  that  an  18-in. 

diameter  wheel  (width  not  given),  1  oz.  out  of  balance 
and  running  1360  r.p.m.,  exerts  a  force  of  about  25  lb. 
every  revolution,  and  this  continued  pounding  in  the 
wheel-spindle  boxes  will  in  short  time  wear  the  boxes 
and  spindle  egg-shaped.  While  I  am  opposed  to  un- 

balanced wheels  and  am  an  enemy  of  vibration,  I  do 
not  believe  that  an  18  x  2-in.  wheel,  running  1360 
r.p.m.  and  out  of  balance  1  oz.,  will  wear  the  boxes  and 

spindle  egg-shaped  in  a  short  time,  or  imperil  the 

operator's  life.  It  is  a  very  rare  thing  indeed  for  a 
wheel  on  a  precision  grinding  machine  to  break  and 
I  have  no  knowledge  of  any  wheel  breaking  due  to  being 
out  of  balance  1  oz.  The  breaking  of  a  wheel  is  gen- 

erally caused  through  rough  treatment  by  the  operator. 
Jamming  the  wheel  against  a  shoulder  on  the  work, 
the  driving  dog  or  the  head  or  foot  stock  should  be 
avoided,  as  this  not  only  weakens  the  wheel,  but  tears 
off  the  corners,  making  it  impossible  to  do  good  grind- 

ing without  dressing  the  wheel  until  the  corners  are 
sharp.  To  get  the  best  results  from  a  grinding  wheel, 
the  corners  should  be  kept  sharp  and  the  sides  true. 

If  the  spindle  has  a  good  bearing  in  the  boxes,  and 
the  adjustment  is  neat  enough  so  they  warm  up  to 
about  110  deg.  F.  and  a  uniform  belt  is  used,  good  re- 

sults will  be  obtained  even  though  the  wheel  is  out  of 
balance  1  oz.  The  nearer  the  wheel  spindle  is  run 
metal  to  metal  in  its  boxes  the  better  will  be  the  results. 

Mr.  Peckham  states  that  a  wheel  should  be  rebalanced 

after  each  1  in.  of  wear.  This  may  be  good  practice 
but  could  not  be  done  where  production  is  an  important 
factor  as  the  loss  in  time  would  make  it  prohibit've. 
It  does  not  require  much  time  to  balance  a  wheel 
if  the  wheel  center  is  designed  for  this  conven- 

ience, but  when  an  operator  gets  going  on  production 

and  stops  to  balance  the  wheel,  it  takes  time  to  get 
the  machine  set  for  sizing  again  and  the  production 
going  the  same  as  when  he  stopped.  My  advice  to  an 
operator  is,  do  not  stop  to  rebalance  the  wheel  after  1  in. 
has  been  worn  away  as  long  as  the  finish  is  all  right. 

At  a  large  manufacturing  plant  I  recently  saw  large 
rolls  ground  to  a  mirror  finish  without  chatter  and  with- 

WHEBIi  PROVIDED  WITH  BALANCING  BLOCKS 

out  the  wheel  being  balanced.  While  I  do  not  recom- 
mend grinding  without  balancing  the  wheel,  yet  at  this 

particular  plant  they  are  getting  satisfactory  results. 
When  they  are  troubled  with  chatter  they  immediately, 

take  up  the  wheel-spindle  bearings  and  their  trouble 
disappears. 

For  the  past  25  years  the  Landis  Tool  Co.  has  had 
provisions  in  its  wheel  centers  for  balancing.  As 
shown  in  the  illustration,  two  cast-iron  blocks  are  fitted 
in  an  annular  groove  in  the  wheel  center,  and  can  be 

clamped  in  any  position  around  the  groove.  The  bal- 
ancing stand  shown  has  rollers  on  which  the  balancing 

arbor  is  placed.  These  are  supported  by  ball  bearings,, 

ground  and  balanced. 
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A  Forecast  for  J  920 
THE  American  Machinist  has  always  endeavored  to  help  solve  the  great  problems,  not 

only  in  its  own  particular  field,  but  also  those  which  affect  the  country  as  a  whole  and 
our  manufacturing  relations  to  foreign  markets. 

Shortly  after  the  beginning  of  the  World  War  it  was  foreseen  that  the  United  States  might 
eventually  be  drawn  in.  It  was  also  seen  that  in  any  event,  our  own  and  other  manufacturers 
taking  munition  contracts  would  need  all  the  help  and  information  available.  With  this  in 
view  the  editors  got  busy  and  gathered  hundreds  of  articles  from  arsenals  and  shops  of  the 
United  States,  Canada  and  abroad,  which  were  literally  textbocks  for  many  a  contract  holder. 
In  Sydney,  Australia,  where  only  a  few  of  the  earlier  munition  articles  were  available,  they  were 
lithographed  by  the  hundred  and  distributed  to  various  contractors  for  British  supplies  by  one 
of  the  principal  manufacturers  there.  Other  examples  showing  the  value  of  the  paper  to  this 
country  and  our  allies  could  be  given  almost  without  limit.  So  important  was  the  work  of  the 
American  Machinist  considered,  that  it  was  the  only  technical  or  other  paper  allowed  to  go  to 

England  in  bulk, — all  editorial  and  advertising  pages  complete — during  the  most  trying  period 
of  the  war  when  every  foot  of  space  was  considered  in  transporting  our  troops  and  supplies. 

This  war  work  is  only  a  sample  of  what  the  paper  does  and  is  always  ready  to  do  for  the 
upbuilding  of  industry  and  the  good  of  humanity  as  a  whole.  A  number  of  our  war  and  subse- 

quent activities  are  mentioned  in  the  sketch  of  Major  Van  Deventer  given  last  week,  and  need 
not  be  repeated  here. 

The  coming  year  will  present  many  problems  quite  as  serious  in  their  way,  as  the  problems 
of  the  war  period.  We  must  work  toward  the  adjustment  of  the  great  labor  problems  and  en- 

deavor to  pave  the  way  to  real  industrial  peace  and  an  understanding  between  employers  and 
employees.  These  two  should  be  a  team  and  neither  lag  back  on  the  traces  and  let  the  other  pull 

all  of  the  load.  The  pay  envelope  should  not  be  scant,  neither  should  the  worker's  individual 
time  or  production  be  scant.  The  old  Golden  Rule  should  still  be  kept  polished  and  in  plain 
sight  of  both  sides.  To  assist  in  the  solving  of  problems  along  this  line,  we  are  arranging  for  a 
series  of  sigived  editorials  by  men  prominent  in  industry  and  known  for  their  fairness  and  fore- 
sightedness  in  dealing  with  their  employees.  No  merely  theoretical  stuff  will  be  considered  for  a 
second,  but  actual,  live  discussion  of  the  relations  of  employer  and  employee  will  be  given  a 
prominent  place.  No  executives  can  afford  to  miss  getting  the  views  of  men  in  their  own  field 
who  have  met  and  are  solving  the  difficulties  of  the  present  unsettled  conditions. 

We  shall  aim  to  get  even  closer  than  ever  to  our  readers  in  our  weekly  issues,  and  have 
planned  an  extensive  program  full  of  contributions  written  and  arranged  to  be  of  the  greatest 
good  to  the  greatest  number.  As  always,  the  paper  will  be  liberally  illustrated  in  the  most 
attractive  way  we  can  devise. 

A  management  series,  which  we  believe  will  be  the  most  comprehensive  ever  published  by 
any  magazine,  is  now  well  under  way.  Our  welding  series  will  be  continued,  and  every  phase  of 

electric  welding  will  be  covered  in  the  same  comprehensive  way  as  have  Thermit  and  gas-torch 
welding.  Several  law  experts  will  contribute  articles  on  industrial  relations,  written  along  lines 
so  well  liked  by  a  large  number  of  our  readers.  We  have  secured  the  promise  of  a  considerable 
number  of  new  tool  developments  which  will  be  published  in  the  American  Machinist  two  or 
three  weeks  ahead  of  any  other  publication  in  the  field.  Some  of  these  articles  are  now  in  our 

office  and  will  appear  within  a  few  weeks.  These  new  tool  major  articles  alone  will  be  of  inesti- 
mable value  to  many,  as  our  advanced  description  will  enable  them  to  get  in  touch  with  the 

makers  at  the  earliest  possible  moment — a  thing  very  important  considering  the  slowness  of 
machine-tool  deliveries  at  this  time. 

Another  important  thing  is  that  with  this  issue  we  are  adding  eight  more  pages  to  the 

editorial  section.  This  will  enable  us  to  get  a  greater  amount  of  up-to-the-minute  information  to 
our  readers  and  is  a  very  tangible  New- Year  gift  to  each  reader  of  th(  American  Machinist. 
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Last  Week  We  announced  l6  pur  read- 
ers the  new  line-up  oj  the  editorial 

staff  of  the  American  Machinist.  In 
order  to  bring  us  all  into  closer^per- 
sonal  touch  with  each  other,  we  present 
this  week,  pictures  and  brief  sketches 
of   the    three    new    principal   editors. 

■^r-, 

'  jgd-'i-t-qj;:.  ' 

APTER  nearly  fifteen  years  of  ma- 

/  \  chine  -  shop  experience,  accident 
made  Ethan  Viall  an  editor.  While 

in  charge  of  the  shop  of  one  of  the  largest 
builders  of  a  special  line  of  machinery  in 
Chicago,  he  contracted  a  case  of  double 

pneumonia  and  typhoid  fever.  Chicago  is 
no  place  for  a  man  to  stay  in  who  has  any- 

thing the  matter  with  his  lungs,  so  the 
doctor  recommended  a  winter  in  Menom- 

onie.  Wis. — a  place  well  inland  and  at  that 
time  absolutely  guiltless  of  car  lines  or 
movies  and  as  bare  of  other  entertainment 

as  Philadelphia  on  Sunday.  In  order  to 

have  something  to  do  evenings.  Mr.  Viall 

turned  to  writing  on  mechanical  subjects. 
His  first  short  article  appeared  in  the 
American  Machinist  in  1907  and  his  second 

article  in  Machinery  a  few  weeks  later. 

This  encouraged  him  and  he  began  to  write 
in  earnest,  although  he  spent  the  y^ar  1908 
in  a  large  shop  in  Decatur,  III.  In  1909 

he  became  Associate  Editor  of  Machinery. 
He  held  this  position  until  Jan.  16.  1911, 
when  he  joined  the  staff  of  the  American 
Machinist  as  Associate  Editor.  In  1913 

he  became  Western  Editor,  with  head- 

quarters in  Cincinnati.  In  March,  1917, 
he  was  called  to  the  New  York  office  as 

Managing  Elditor,  which  place  he  held 
until  made  Ll_^:or. 

Mr.  Viall's  shop  experience  has  been 
wide  and  his  nearly  nine  years'  connection 
with  the  American  Machinist  has  given 
h;m  a  large  circle  of  acquaintances  all  over 

the  United  States.  As  a  shop  man  he  made 
a  specialty  of  tools,  dies  and  automatic 

machinery,  and  pa  -sed  from  machinist, 

toolmaker  and  foreman  to  superintendent 

and  manager  in  several  lai»e  ahops.  He 
is  a  riitive  of  Kalamazoo,  Mich.,  and 

received  his  grammar  and  high-school 
education  in  Bloomington,  111.  Most  of 
his  shop  and  all  of  his  technical  school 

training  was  received  in  Chicago. 

^^£D.HCOtVi^' 
^i 

THE  new  managing  editor.  Kenneth  H. 
Condit,    pleads    guilty    to    being    over- 
educated,  but  has  been  trying  to  live  it 

down    ever    since    his    last    graduation — and 
especially   since    he    joined    the   staff    of    the 
American  Machinist. 

He 'comes  from  New  Jersey  and  got  most  of 

his  training  in  "Jersey  institutions — Princeton 
University  and  Stevens  Institute  of  Tech- 

nology. Stevens  turned  him  out  as  an  embryo 
mechanical  engineer  in  1908  and  Princeton 

gave  him  the  degree  of  civil  engineer  in  1913. 
For  three  years  between  these  two  dates,  he 

served  as  draftsman  and  testing  engineer  with 

Safety  Car  Heating  and  Lighting  Co.,  and  as 

assistant  manager  A.  G.  Sp>alding  &  Brothers, 
at  their   Newark  salesroom   and   shop. 

At  the  conclusion  of  his  studies  at  Prince- 
ton, Mr.  Condit  was  appointed  instructor  in 

civil  engineering,  a  position  which  he  held 
until  the  outbreak  of  the  war.  In  May,  1917, 
he  was  given  leave  of  absence  to  go  to  Toronto 
with  two  other  members  of  the  Princeton 

faculty  to  secure  the  information  necessary 

for  the  organization  of  the  U.  S.  School  of 
Military  Aeronautics  at  Princeton.  He  was 
commissioned  first  lieutenant  July  5,  1917, 

and  given  charge  of  the  work  in  airplane 

engines  at  this  school  for  fourteen  months. 

He  was  promoted  to  a  captaincy  and  trans- 
ferred to  the  Motor  Liaison  Division  of  the 

Air  Service  at  Wilbur  Wright  Field.  He 

remained  at  this  post  until  discharged  shortly 

after  the  signing  of  the  armistice. 

Mr.  Condit  joined  the  editorial  staff  of  the 
American  Machinist  early  in  January.  1919. 

£ditor 

THE  other  editor,  Fred  H.  Colvin.  was known  to  the  readers  of  the  American 
Machinist  for  many  years  before  he 

became  actively  identified  with  the  edito- 

rial -,taff  in  January.  1907.  Away  back  in 
his  aporentice  days,  he  began  writing  for 
the  /.t.ierican  Machinist,  his  first  contribu- 

tion ai  pearing  in  the  issue  of  April  3.  1886, 
m  the  Department  of  Letters  from  Practi- 

cal Men.  Other  letters  and  articles 

followed,  and,  though  not  directly  con- 
nected with  the  paper  until  1907,  he  was 

well  acquainted  with  almost  all  of  the 
former  editors  of  the  paper. 

Going  into  the  shop  at  the  age  of  fifteen 
gave:  no  time  for  any  schooling  but  the 
advanced  grammar  grades,  so  that  night 
schools,  after  a  ten-hour  work  day. 

provided  the  only  method  of  studying 
mechanical  drawing,  physics  and  other 
fundamentals.  It  is  probably  because  of 

this  lack  of  opportunity  on  his  own  part 
that  much  of  his  writings,  especially  his 
books,  has  been  directed  toward  making 
these  fundamentals  clear  to  others  simi- 

larly situated. 

His  editorial  experience  began  with  the 

first  issue  of  Machinery'm  September,  1894. 
Leaving  this  in  June,  1897,  he  became 
Associate  Editor  and  Business  Manager  of 

Locomotive  Engineering,  which  had  been 

started  by  John  A.  Hill,  in  January,  1888, 

under  the  auspices  of  the  American 
Machinist.  Following  a  man  like  John  A. 

Hill  is  no  easy  matter,  and,  as  Mr.  Colvin 

frequently  expresses  it,  he  "wabbled 
around  in  John  Hill's  shoes  for  five  years." 

All  this  previous  experience  laid  a  solid 
foundation  for  his  work  on  the  American 

Machinist,  and  there  are  comparatively 

few  machine  shops,  even  in  out-of-the-way 
places  where  he  is  not  known,  either 
personally  or  through  his  writings  in  the 
American  Machinist,  or  his  books. 
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How  to  Get  Machine  Tools  Available  Under 
the  Provisions  of  the  Caldwell  Bill 

WITH  this  announcement  the  American  Machinist 

finishes  the  strenuous  campaign  which  was  begun 

just  a  year  ago  to  make  surplus  machine  tools  avail- 
able for  educational  purposes.  Vexatious  delays  have 

occurred  and  the  final  form  of  the  bill  differs  in  some 

respects  from  that  of  the  one  advocated  in  these  columns. 

The  main  thing  is,  however,  that  the  tools  are  now  avail- 
able. The  remaining  steps  in  the  securing  of  them 

must  be  taken  by  the  directors  of  the  institutions 
desiring  them. 

The  information  that  follows  is  primarily  for  the 
.trade  schools  and  technical  institutions  of  the  country. 
However,  others  interested  in  the  disposal  of  the  surplus 
material  in  the  possession  of  the  War  Department  will 
do  well  to  note  the  provisions  under  which  the  schools 
may  purchase  their  share  of  them. 

The  details  of  procedure  as  laid  down  by  the  author- 
ities at  Washington  have  just  reached  us  and  are 

printed  in  full  for  the  information  of  those  concerned. 

Procedure  for  the  Sale  of  Machine  Tools 

1.  Inquiries — All  inquiries  pertaining  to  the  above  sub- 
ject should  be  addressed  to  the  Director  of  Sales,  Munitions 

Building,  Washington,  D.  C,  who  will  act  in  coordinating 
this  work.  Selling  bureaus  and  d'ftrict  offices  will  forward 
any  such  inquiries  received  by  thei  i  to  the  Director  of  Sales. 

2.  Replies  (Sending  of  Questionnaires) — The  Director 
of  Sales,  upon  receipt  of  an  inquiry  for  machine  tools  from 
any  educational  institution,  will  reply  direct  by  letter  and 
inclose  three  copies  of  questionnaire  which  will  be  filled  out 
by  the  institution  and  two  copies  returned  to  the  Director 
of  Sales. 

3.  Statement  of  Requirements  and  Filling  Out  of 
Questionnaire — The  educational  institution  will  fill  out  the 
questionnaire  and  on  a  separate  sheet  will  state  as  nearly 
as  possible  what  machine  tools  it  requires.  The  question- 

naire will  be  returned,  in  duplicate,  to  the  Director  of  Sales 
properly  certified. 

4.  Recording  and  Approval  of  Questionnaires  —  These 
questionnaii'es  will  be  considered  in  the  order  in  which  they 
are  received  by  the  Director  of  Sales,  who  will  pass  upon 
the  institution's  eligibility  under  this  act. 

5.  Notifying  the  Institution  of  Its  Eligibility  —  If 
found  eligible,  the  Director  of  Sales  will  forward  to  the 
institution  notice  of  such  decision,  and  as  many  purchasing 
coupons  as  that  particular  school  will  be  entitled  to.  It  will 
also  advise  the  bureaus  and  district  offices,  through  proper 
channels,  to  place  the  institution  on  their  bulletin  mailing 
lists  and  to  forward  at  once  their  latest  bulletins  of  ma- 

chine tools. 
6.  Use  of  Coupons — The  institutions  will  then  be  al&le  to 

select  from  the  bulletins  such  machine  tools  as  they  are 
entitled  to  purchase  and  will  negotiate  with  the  district 
office  in  the  matter  of  obtaining  the  tools.  No  preference 
will  be  shown  either  commercial  customers  or  educational 
institutions.  In  view  of  the  fact  that  there  are  but  a 
limited  number  of  machine  tools  suitable  for  the  use  of 
educational  institutions,  an  institution  will  be  given  ten 
(10)  days  after  the  date  of  receipt  by  the  district  office 
of  notice  from  such  institution  that  it  desires  to  purchase 
a  certain  tool,  in  which  to  consummate  such  purchase.  If 
the  tool  has  not  been  previously  sold,  the  district  office  will 
so  advise  the  institution.  The  institution  will  then  for- 

ward to  the  district  office  its  order  together  with  shipping 
instructions,  certified  check  in  full  and  a  coupon  for  each 
machine  tool  desired,  upon  receipt  of  which  authority  will 
be  issued  to  ship  the  machine,  the  institution  paying  all 
freight  and  transportation  charges.  This  transaction  will 
be  considered  as  a  sale  by  the  district  office  and  reported 
in  the  customary  manner,  but  on  a  special  form  provided 

.  for  that  purpose. 
7.  Machine  tools  shown  in  these  bulletins  are  described 

according  to  the  best  information  obtainable,  but  the  United 
States  does  not  guarantee  the  accuracy  of  these  descrip- 

tions or  warrant  the  condition  and  fitness  of  such  machine 

tools  or  their  suitability  for  the  use  intended  to  be  made 
of  same.  Arrangements  can  be  made  to  examine  these  tools, 
by  application  to  the  district  office  where  the  tool  is  located. 

8.  Sale  of  machine  tools  under  the  provisions  of  the 
act  of  Congress  shall  not  be  made  except  in  accordance  with 
the  above  instructions. 

The  Questionnaire 

For  educational  institutions  desiring  to  purchase  ma- 
chine tools  from  the  United  States  Government  at  15  per 

cent  of  the  cost  to  the  Government  as  provided  by  the  fol- 
lowing act  of  Congress: 

1.  Act,  approved  Nov.  19,  1919,  authorizing  Secretary 
of  War  to  sell  machine  tools  to  educational  institutions  at 
15  per  cent  of  cost: 

That  the  Secretary  of  War  be,  and  he  is  hereby,  author- 
ized under  such  regulations  as  he  may  prescribe,  to  .sell  at 

15  per  centum  of  their  cost  to  trade,  technical,  and  public 
schools  and  universities,  and  other  recognized  educational 
institutions,  upon  application  in  writing,  such  machine  tools 
as  are  suitable  for  their  use  which  are  now  owned  by  the 
United  States  of  America  and  are  under  the  control  of  the 
War  Department  and  not  needed  for  Government  purposes. 
The  money  realized  from  the  sale  may  be  used  by  the  Sec- 

retary of  War  to  defray  expenses,  except  cost  of  trans- 
portation, incident  to  distribution  of  the  tools,  and  the  bal- 

ance shall  be  turned  into  the  Treasury  of  the  United  States 
as  miscellaneous  receipts;  Provided,  That  in  the  event  any 
such  material  is  offered  for  sale  by  said  institutions  without 
the  consent  in  writing  of  the  Secretary  of  War,  title  thereto 
shall  revert  to  the  United  States. 

2.  When  completely  filled  out,  return  this  form  in  dupli- 
cate to  the  Director  of  Sales,  Munitions  Building,  Washing- 
ton, D.  C.  One  copy  will  be  retained  by  the  educational 

institution. 
3.  These  questionnaires  will  be  considered  in  the  order 

received  by  the  Director  of  Sales.  When  an  institution  has 
presented  satisfactory  evidence  of  eligibility,  the  various 
district  offices  will  at  once  be  advised  and  the  Director  of 
Sales  will  forward  to  the  institution  numbered  coupons 
covering  the  number  of  machine  tools  that  the  institution 
will  be  allowed  to  purchase.  One  coupon  for  each  machine 
tool  desired,  together  with  certified  check  and  shipping  in- 

structions, must  accompany  each  purchase  order.  Each 
tool  purchase  must  be  handled  as  a  separate  transaction 
and  individual  certified  checks  must  be  furnished  covering 
each  tool  purchased. 

4.  The  following  list  of  district  offices  will  receive  orders 
for  machine  tools: 

Air  Service 

Buffalo,  2050  Elmwood  Ave.,  Buffalo,  N.  Y. 
Chicago,  Army  Building,  230  E.  Ohio  St.,  Chicago,  111. 
Dayton,  care  Maxwell  Motor  Co.,  East  1st  St.  and  B.  &  O. 

R.R.,  Dayton,  Ohio 
Detroit,  care  Aviation  General  Supply  Depot,  Springwells, 

Detroit,  Mich. 
New  York,  360  Madison  Ave.,  New  York  City 
San  Francisco,  Postal  Telegraph  Bldg.,  San  Francisco,  Cal. 

Ordnance 

Baltimore,  Columbia  Ave.  and  B.  &  0.  R.R.,  Baltimore,  Md. 
Boston,  19  Portland  St.,  Boston,  Mass. 
Bridgeport,  945   Main  St.,  Bridgeport,  Conn. 
Chicago,  74th  St.  and  South  Ashland  Ave.,  Chicago,  111. 
Cincinnati,  Walsh  Bldg.,  3d  and  Vine  Sts.,  Cincinnnati,  Ohio 
Cleveland,  22d  and  Prospect  Ave.,  Cleveland,  Ohio 
Detroit,  35  Washington  Blvd.,  Detroit,  Mich. 
New  York,  1107  Broadway,  New  York  City 
Philadelphia,  1710  Market  St.,  Philadelphia,  Pa. 
Pittsburgh,  40th  and  Butler  Sts.,  Pittsburgh,  Pa. 
Rochester,  1048  University  Ave.,  Rochester,  N.  Y. 
St.  Louis,  Mo.  State  Life  Bldg.,  St.  Louis,  Mo. 
Toronto,  Room  21,  43  Victoria  St.,  Toronto,  Canada 

M.  &  E.  M.  Surplus  Property,  Zone  Supply,  P.  S.  &  T. 

Atlanta,  Transportation  Bldg.,  Atlanta,  Ga. 
Baltimore,  Coca-Cola  Bldg.,   Baltimore,   Md. 
Boston,  108  Massachusetts  Ave.,  Boston,  Mass. 
Chicago,  1819  W.  39th  St.,  Chicago,  111. 
Jeffersonville,  Jeffersonville,  Ind. 
New  York,  461  8th  St.,  New  York  City 
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New  Orleans,  Audobon  Bldg.,  New  Orleans,  La. 
Omaha,  Omaha,  Nebraska 
Philadelphia,  2ist  and  Oregon  Ave.,  Philadelphia,  Pa. 
St.  Louis,  2d  and  Arsenal  Sts.,  St.  Louis,  Mo. 
San  Francisco,  Ft.  Mason,  San  Francisco,  Cal. 
Texas,  San  Antonio,  Texas 
Texas,  El  Paso,  Texas 

Signal  Corps 

Boston,  Textile  Bldg.,  Boston,  Mass. 
Chicago,  Army  Bldg.,  230  E.  Ohio  St.,  Chicago,  111. 
New  York,  8-10  Bridge  St.,  New  York  City 

5.  Bulletins,  describing  available  machine  tools,  are  pub- 
lished by  the  above  district  offices;  the  educational  institu- 

tions will  receive  these  bulletins  and  selections  will  be 
made  from  same.  All  negotiations  will  be  carried  on  be- 

tween the  institution  and  these  district  offices.  Machine 
tools  shown  in  these  bulletins  are  described  according  to 
the  best  information  obtainable,  but  the  United  States  does 
not  guarantee  the  accuracy  of  these  descriptions,  or  war- 

rant the  condition  and  fitness  of  such  machine  tools  or  their 
suitability  for  the  use  intended  to  be  made  of  them.  Ar- 

rangements can  be  made  to  examine  these  tools  by  applica- 
tion to  the  district  office  where  the  tool  is  located. 

6.  The  price  of  machine  tools  will  be  15  per  cent  of  the 
cost  to  the  United  States.  Terms:  Certified  check  in  full 
with  order.  Tools  will  be  placed  by  the  United  States  on 
cars  at  point  where  same  are  located,  the  institution  pay- 

ing all  freight  charges.  Title  to  the  machine  tools  will 
pass  when  so  loaded.  All  machine  tools  are  subject  to 
prior  sale.  When  the  institution  receives  notice  from  the 
district  office  that  the  tool  is  available,  it  will  forward  its 
order,  shipping  instructions,  certified  check  in  full  and  one 
coupon. 

7.  Sales  to  educational  institutions  have  no  priority  over 
commercial  sales.  Where  several  accredited  institutions 
ask  for  the  same  tool,  the  district  office  will  accept  the  first 
letter  or  telegram  received.  After  such  acceptance  the 
machine  tool  will  be  held  for  ten  days  to  enable  the  insti- 

tution to  complete  negotiations  and  to  deliver  to  the  district 
office  its  order,  shipping  instructions,  certified  check  and 
coupon,  although  the  Government  assumes  no  liability  for 
a  failure  to  do  so. 

8.  Please  answer  the  following  questions  fully: 
a.  Name  of  institution: 
b.  Address: 
c.  When  founded: 
d.  Kind  of  school  —  state  university,  college  or  other 

school    state  school  and  land  grant  school  combined,  land 

grant  school  only,  privately  owned  school,  municipal,  trade or  other  school,  etc.: 
e.  President  or  principal  officer: 
f.  Names  of  officers  of  institution  who  will  be  delegated 

to  transact  business  with  the  Government: 
g.  Has  your  institution  been  legally  recognized  by  the 

Federal,  state  or  municipal  board  of  education?  (Yes  or 
No) :  If  so,  attach  copy  of  this  recognition,  such  as 
an  annual  educational  report.  Also  attach  a  copy  of  your last  catalog. 

h.  Did  your  institution  give  special  training  for  military 
purposes  or  otherwise  from  1913  to  1919?     (Yes  or  No)  : 

If   so,   attach    letter   describing   courses,  length,   and 
average  number  of  students  attending.     (Civilian  and  en- listed.) 

i.  Does  your  institution  receive  Federal,  state  or  mu- 
nicipal aid?     (Yes  or  No)  : 
State  by  attached  letter  nature  and  amount. 

j.  Have  you  made  previous  application  for,  or  received 
any  machine  tools  from  the  U.  S.  Government?  (Yes  or 
No)  :  If   so,    attach    letter    showing   under    what   au- 

thority such  tools  were  obtained. 
k.  Total  valuation  of  your  institution:  $  Total  val- 

uation of  buildings  and  equipment  devoted  to  engineering, 
vocational    or    manual    training:     $  Acreage: 
Number  of  buildings:  Present  indebtedness:    $ 
Endowments:    $  Tuition  fee:    $ 

1.  Present    number    of    students — resident:  non- 
resident: Total:  Number  of  students  enrolled 

in    engineering,    vocational    or    manual    training    courses: 
Number  of  students  given  shop  work  at  same  period 

in    engineering,    vocational    and    manual    training    courses: 
Floor  area  in  square  feet  of  shops  devoted  to  engi- 

neering, vocational  or  manual  training  courses: 
Note — Machine  tools  now  installed  in  your  shops  should 

be  carefully  listed  on  separate  sheet  and  attached  hereto, 
together  with  condition  and  approximate  age. 

Attached  hereto  a  list  describing  approximately  the  style 
and  size  of  machine  tools  desired. 

Total  number  of  machine  tools  hereby  requested : 
Reasons  for  which  additional  equipment  is  desired  should 

be  clearly  stated  by  letter  attached  hereto. 
I  hereby  certify  that  the  machine  tools  requested  above 

are  to  be  used  for  educational  purposes  only,  and  will  not 
be  resold  without  the  written  consent  of  the  Secretary  of 
War  and  that  all  the  above  statements  are  true. 
Name :  Title : 
Approved  by  postmaster  or  other  Federal  official : 
Name:  Title:  Date: 

What  Is  Doing  in  Europe? 
By  R.  SANFORD  RILEY 

President,   Santord   Riley   Stoker   Co. 

We  may  well  be  disturbed  over  the  industrial  un- 
rest now  prevailing,  but  to  one  returning  from  a 

trip  abroad  there  is  an  appearance  of  stability 

and  happiness  in  this  country  that  is  very  ivhole- 
some.  Supplies  of  almost  every  nature  are  avail- 

able; our  buildings  and  equipment  generally  are 

well  kept  up;  we  have  the  most  improved  labor- 
saving  machinery  and  in  every  way  it  looks  a 
good  place  to  live. 

IN  GREAT  BRITAIN  there  are  hopeful  signs  of  a 
return  to  better  conditions.  With  the  great  reaction 

from  the  self-sacrifice  and  cooperation  demanded  by 
the  war  there  has  been  an  outbreak  of  selfishness  and 

disorder  that  is,  perhaps,  only  the  natural  swing  of  the 

pendulum.  A  new  idea  of  the  value  of  labor-saving  de- 
vices is  one  of  the  hopeful  results  of  a  scarcity  of  labor. 

Britishers  formerly  had  little  incentive  to  save  labor 
because  labor  was  not  sufficiently  costly  to  them.  Now 
that  they  are  obliged  to  pay  a  high  price  for  labor  they 

realize  the  advantage   of   American   labor-saving  ma- 

chinery and  the  result  is  a  desire  to  adopt  our  methods 
and  equipment  in  order  to  give  them  an  equal  chance  in 

the  world's  trade.  This  for  the  time  being  will  result 
in  a  good  business  for  American  machinery 

The  labor  unions  of  Great  Britain  have  sometimes 

been  opposed  to  labor-saving  devices,  but  it  now  seems 
that  even  the  most  backward  of  these  unions  must 

realize  that  such  machinery  is  essential  for  their  own 

well  being.  Britain  must  always  depend  on  trade  with 
the  outside  world ;  therefore  she  must  adopt  some  of  the 

methods  so  highly  developed  in  America.  The  public 

men  of  England  are  preaching  the  need  of  greater  indi- 
vidual production,  and  they  are  being  listened  to  now 

as  they  never  were  before. 
In  France  and  Belgium  there  is  a  great  effort  being 

made  to  renew  the  productive  machinery.  Many  Amer- 
ican firms  have  big  contracts  for  replacing  destroyed 

machinery.  I  saw  many  train  loads  of  machine  tools 
and  other  equipment  on  its  way  back  to  France  and 

Belgium  from  Germany.  I  was  interested  to  note  that 

the  occupied  portions  of  Belgium  were  injured  very  little 

and  the  people  were  recovering  quickly.  Many  of  these 

people  are  now  disclosing  resources  which  the  Germans 
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would  have  been  glad  to  know  about.  The  attitude  o*  the 
Belgians  toward  their  captors  was  naturally  hostile  and 
had  rather  a  demoralizing  effect  from  an  ethical  point 
of  view. 

The  coal  shortage  was  very  marked  and  in  Lens  I  saw 
something  of  the  cause  of  this.  The  ruined  mines  there 
give  a  terrible  impression  of  wanton  destruction  by  the 
Germans.  In  that  section  alone  there  were  20  mines 
averaging  about  1000  employees  each,  all  ruined  so  they 
cannot  produce  coal  for  years  to  come. 

In  Germany  I  was  impressed  most  of  all  with  the 
purchasing  power  of  an  American  dollar.  Although 
their  prices  have  been  advanced  in  their  own  coinage, 
the  rate  of  exchange  was  so  favorable  to  the  American 
dollar  that  the  commodities  actually  appeared  cheap  to 
me.  This  purchasing  power  of  the  dollar  is  a  great 

economic  fact  and  will  have  its  effect  in  the  world's 
commerce. 

Before  arriving  in  Germany  I  had  read  many  edi- 
torials and  articles  which  might  make  one  doubtful  as 

to  who  won  the  war.  In  Germany,  however,  they  know. 
From  the  highest  to  the  lowest  they  realize  that  they 
have  been  defeated  absolutely  and  completely.  Of 
course,  they  will  recover  because  they  have  a  great  ca- 

pacity to  work  and  all  they  need  is  something  to  work 
on.  Their  coal  supply  is  very  precarious.  In  fact,  I  was 
told  that  the  best  they  could  hope  for  is  30  per  cent,  of 
their  normal  needs. 

This  knowledge  of  defeat  in  Germany  may  be  quite 
an  influence  in  getting  the  people  settled  down  to  work 
again  under  peace  conditions.  They  can  attribute  all 
the  present  troubles  and  high  cost  of  living  to  this  do- 
feat  and  thus  perhaps  accept  their  lot  more  philosophic- 

ally, whereas  in  the  allied  countries  we  may  be  sub- 
consciously looking  for  the  fruits  of  victory,  and  may 

be  correspondingly  irritated  because  there  are  none.  We 

have  no  such  "goat"  on  which  to  blame  our  troubles. 
In  connection  with  our  efforts  to  expand  our  foreign 

trade  and  help  the  world  get  on  its  feet  again  we  must 
remember  that  trade  cannot  always  flow  one  way.  For 
the  past  five  years  we  have  been  sending  commodities 
and  receiving  money  or  securities.  We  still  have  plenty 
of  commodities  to  send,  but  under  present  conditions 
Europe  has  very  little  money  to  give  us  in  return.  If 
we  would  continue  selling  we  must  look  about  for  oppor- 

tunities of  buying.  France  and  England  are  beginning 
to  realize  that  they  must  trade  with  Germany  in  order 
to  get  the  indemnity  imposed  upon  Germany.  Our  Am- 

bassador in  London,  the  Hon.  John  W.  Davis,  pointed 
out  to  me  very  forcibly  that  the  commercial  isolation  of 
Germany  is  no  more  sound  than  the  old  idea  of  im- 

prisonment for  debt.  It  might  be  well  for  our  mer- 
chants and  manufacturers  to  think  more  along  this  line 

and  see  what  we  can  do  to  establish  a  counter-current 
of  trade  that  will  build  up  all  these  European  countries 
that  have  been  unable  to  sell  and  have,  therefore,  nearly 
reached  the  limit  of  their  buying  capacity.  For  th^ 
good  of  the  world  the  great  currents  of  trade  must  be 
reestablished  in  both  directions. 

With  the  return  of  machinery  from  Germany  to 
France  and  Belgium,  it  is  interesting  to  note  that  the 
commissions  who  have  charge  of  this  work  found  a  re- 

markable collection  of  records.  They  found  that  every 
kind  of  equipment  that  was  removed  was  carefully  card 
catalogued,  showing  where  it  came  from  and  where  it 
went  to.  The  owners  of  such  machinery  have  been  able 
to  locate  it  without  much  difficulty,  and  it  is  being 

brought  back  to  them.  Some  of  it,  of  course,  has  been 
abused  and  badly  worn,  so  that  extensive  repairs  will 
be  necessary. 

My  visit  to  Germany  was  mainly  in  the  interest  of 
the  Norton  Co.,  as  one  of  its  directors.  We  have  had  a 
plant  at  Wessling,  near  Cologne,  since  1910,  and  were 
most  interested  to  know  what  it  looked  like  after  the 
war.  I  found  it  about  twice  the  size  it  was  before  the 
war  and  in  good  running  order.  Of  course,  it  had  a 

good  deal  of  "ersatz"  {the  German  word  for  substitute) 
such  as  paper  belts  instead  of  leather,  etc.  It  was 
nevertheless  turning  out  grinding  wheels  to  the  best  of 

its  ability  with  the  poor  quality  of  raw  material  avail- able. 

To  offset  the  doubling  of  the  plant,  there  was,  of 
course,  a  corresponding  debt,  but  it  takes  very  little 
American  money  to  pay  off  this  debt.  In  fact,  it  is 
astonishing  how  much  brick,  mortar,  and  equipment  we 
can  buy  with  American  dollars  at  this  time.  It  seems 
to  have  been  the  policy  of  the  Germans  not  to  take 
over  any  such  American-owned  plants.  We  understood 

during  the  war  that  all  plants  had  been  "sequestered," 
but  it  was  turned  back  to  us,  apparently  on  the  theory 

that  it  was  good  business  to  have  American  capital  re- 
main invested  in  Germany. 

In  general  I  found  the  greatest  interest  in  all  such 
labor-saving  machinery,  both  in  machine  shops  and 
power  plants.  I  believe  we  are  going  to  see  human 
labor  valued  and  conserved  as  it  never  has  been  before 
in  Europe. 

A  Tool  for  Measuring  Angles 
By  Carl  F.  Mathisen 

The  instrument  shown  in  the  illustration  can  be 

used  for  laying  out  and  measuring  angles  and  if  care- 
fully made,  with  the  measuring  disks  hardened,  ground, 

and  lapped,  extreme  accuracy  may  be  obtained.  It  is 
more  useful  than  the  sine  bar,  as  it  can  be  used  in 
cases  that,  with  the  latter,  would  be  difficult  or  im- 

possible. With  four  or  five  di.sks  of  various  sizes  al- 
most any  angle  can  be  measured. 

The  setscrew  is  not  absolutely  necessary  but  con- 
duces to  the  facility  with  which  the  tool  may  be  set. 

The  principle  is  as  follows:  Let  the  diameter  of 
the  large  disk  be  D;  of  the  small  disk,  d;  and  the 
distance  between  their  centers  L.    Then: 

Sm  Aa  =  ̂ ^ 

TOOL.  FOR  MEASURING  ANGLfSS 
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Shop  Equipment  Ntwj 
C  L  DUNN  and   Ji'  A  HAND 

(IHH8 

SHOP     EQUIPMENT 

•       NtV/5      • 
A  w/oekly  review  oP 

modorn  dos'iignsand 
o      GquipmQni/     •> 

Descriptions  of  thop  equipment  in  this  seeH>"t  coiuHlute 

editorial  service  for  wliictt  (Acre  it  rto  clv^ge.  To  6c 

eligible  for  presentation,  tfte  article  must  not  fiave  been 
on  Ifie  marfiet  more  tlian  six  months  and  must  not  have 

been  advertised  in  this  or  any  previous  issue.  Owing  to 

the  news  character  of  thefe  descriptions  it  will  be  impos- 

sible  to  subnjit  them  to  the  manufacturer  for  approval. 

•  CONDENSED    • 
CLIPPING     IND&X 
A  continuous  record 
of^modorn    dos\dns 

•  and  oquipmont/   • 

Ayre  Micrometer  Facing  and 
Boring  Machine 

W.  W.  Ayre,  303  Fifth  Ave.,  New  York,  is  putting 
on  the  market  a  micrometer  facing  and  boring  head  as 
illustrated  herewith.  This  tool  is  intended  for  use 
on  either  a  boring,  milling,  or  drilling  machine,  or  a 
turret  lathe. 

The  cutting  tool  has  a  round  shank  and  is  held  in 
a  split  chuck.     The  feed  is  by  the  usual  star  wheel  and 

AYRE  MICROMETER  FACING  AND  BORING  HE.\D 

the  screw  is  provided  with  a  micrometer  collar  divided 
in  thousandths  of  an  inch.  The  main  slide  is  graduated 
in  inches  and  sixteenths  and  the  amount  the  tool  is  off 
center  can  be  seen  by  reference  to  the  zero  line  on 
the  tool  block.  The  capacity  for  facing  or  boring  is 
64  inches. 

Reid  No.  2  Surface  Grinding 
Machine 

The  improved  model  No.  2  surface  grinding  machine 
manufactured  by  Reid  Brothers  Co.,  Inc.,  Beverly, 
Mass.,  has  made  its  appearance  in  the  market.  The 
design  shows  that  every  precaution  has  been  taken  to 
prevent  abrasive  dust  coming  in  contact  with  any 
wearing  .surface,  a  point  that  is  prominent  in  the  ar- 

rangement of  the  head. 
The  head  is  accurately  fitted  to  the  back  column,  its 

movement  being  controlled  by  the  vertical  screw. 
It  is,  therefore,  important  that  there  should  be  no 

accumulation  of  dust  and  grit  on  the  ways.  As  a 
protective  measure  in  this  respect  the  machine  is 
equipped  with  a  compact  spring  curtain  to  keep  out 
dust  and  dirt.  As  a  further  prevention  against  flying 
grit,  etc.,  guards  at  the  side  and  end  of  the  table  are 
provided,  and  a  substantial  guard  is  also  used  to  cover 
the  wheel.    The  spindle  is  hardened,  ground  and  lapped, 

REID  NO.    2   SURFACING   GRINDING   MACHINE 
Specifications:  Machine  will  grind  work  18  in.  long,  6  in.  wldOb 

and  Hi  in.  higli.  The  table  has  three  T-slots  and  Is  46  x  8  in. 
in  size;  working  surface,  18  x  G  in.;  size  of  wlieel,  7  x  i  in. 
with  IJ-in.  hole;  countersliaft.  tight  and  loose,  pulleys.  8  in.  In 
diameter  for  3-in.  belt ;  speed,  360  r.p.m. ;  floor  space  of  machine 
65  X  30  in. ;  net  weight.  1050  lb. ;  boxed  for  export,  1250  lb. ; 
cubic  feet  of  box,  48.  Equipment  furnished  with  machine ;  dia- 

mond-holder  fixture,   one   wheel,   wrenches    and    overhead    works. 
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and  runs  in  phosphor-bronze  bearings  adjustable  for 
wear.  Vertical  adjustments  are  obtained  by  a  hand- 
wheel  graduated  to  one-half  thousandth  of  an  inch. 
The  table  travel  is  automatic  in  both  directions,  .ind  is 
controlled  by  dogs  operating  against  the  reverse  lever, 
which  can  be  disengaged  to  permit  movement  of  the 
table  beyond  the  reversing  point  without  changing  dogs. 

Quick  starting  and  stopping  of  the  longitudinal  feed 
is  accomplished  by  a  centralized  control  in  the  hand- 
wheel  shaft.  The  crossfeed  is  automatic  in  both  direc- 

tions, with  a  range  of  0.007  in.  to  0.084  in.  feed  at 
each  reverse  of  the  table.  By  a  slight  movement  of  an 
adjusting  screw  all  the  automatic  crossfeed  mechanism 
may  be  disengaged  to  permit  the  use  of  the  hand  feed. 

Lake  wood  Tier- Li  ft  Truck 
The  Lakewood  Engineering  Co.,  Cleveland,  Ohio,  has 

placed  on  the  market  a  carrying  and  lifting  truck  as 
shown  in  the  accompanying  illustration.  It  is  claimed 
for  this  truck  that  it  will  perform  all  the  functions  of  a 
tiering  machine  as  well  as  those  of  a  load  carrying  truck. 

LAKEWOOD  TIER-LIFT  TRUCK 

All  four  wheels  are  used  in  steering  and  it  is  said 
that  the  truck  can  turn  in  a  radius  of  92  in.  The  power 
is  by  storage  batteries  and  motors,  separate  motors 
being  used  for  traction  and  lifting.  Three  speeds, 

both  forward  and  backward,  are  provided  and  the  con- 

troller handle  is  conveniently  located  for  'travel  in 
either  direction.  The  lifting  mechanism  is  operated 
by  means  of  a  specially  designed  controller  providing 
for  one  speed  in  either  direction.  Ball  bearings  are 
used  throughout.  The  capacity  is  two  tons  with  a 
lift  of  76  inches.  .s. 

Fitchburg  8  x  36-In.  Plain  Cylindrical 
Grinding  Machine 

The  Fitchburg  Grinding  Machine  Co.,  Fitchburg, 
Mass.,  has  placed  on  the  market  a  line  of  plain  cylin- 

drical grinding  machines,  one  size  of  which,  the  8  x  36- 
in.,  is  shown  in  the  illustration. 

The  wheel  spindle  is  made  of  tool  steel  and  runs  in 
bronze  bearings,  adjustment  being  provided  for  wear. 
The  automatic  crossfeed  is  operated  at  each  reversal 

1 t 
|K!'>i-aH    ] 

1 
FITCHBURG  CYLINDRICAL  GRINDING  MACHINE 

The  specifications  of  the  4  x  36-in.  machine  are:  Capacity,  8 
in.  diameter,  36  in.  length  ;  table  will  swivel  7  deg.  ;  work  centers, 
No.  1  Morse  taper;  wheel  spindle,  front  bearing  3  x  7g  in.,  rear 
bearing  2J  x  6j  in.;  grinding-wheel  pulley,  6  x  4|  in.;  grinding 
wheel,  diameter  16  in.,  face  1  in.  to  3  in.,  hole  5  in.  ;  speeds, 
grinding  wheel  (2)  1400  to  1640  r.p.m.,  work  (6)  64  to  340  r.p.m.  : 
table  foeds  (6).  28  to  150  in.  per  minute;  tight  and  loose  pulleys 
on  countershaft,  700  r.p.m.  ;  floor  space,  right  angle  to  spindle 
52  in,,  parallel  to  spindle    11.5  in. ;  weight,  net,  4600  pounds. 

of  the  table  and  may  be  set  to  be  self-releasing  when 
the  work  has  been  ground  to  size.  The  table  swivels 
on  a  central  stud  and  can  be  set  to  grind  tapers. 
The  reversing  mechanism  is  said  to  be  positive  and 
accurate.  The  coolant  tank  is  cast  in  the  bed  and  the 

pump  is  of  the  fan  type.  The  work  rest  has  fine  ad- 
justment and  is  provided  with  adjustable  set  coDars 

for  maintaining  the  size  of  the  work. 
The  regular  equipment  includes  a  center  grinding 

attachment  and  a  wheel-truing  device.  This  machine  is 
built  in  six  sizes  ranging  from  4x36  in.  to  12x54  inches. 

Statistics  Show  That  Accidents  Have 
Declined  in  the  Steel  Industries 

The  Bureau  of  Labor  Statistics  has  completed  a  new 

study  of  the  accident  rates  in  the  iron  and  steel  indus- 
try, based  particularly  on  a  comparison  of  the  five-year 

period  before  the  war  (1910-1914)  and  the  war-time 
period  (1915-1918). 

Considering  the  unit  as  a  whole,  both  the  frequency 
and  severity  were  less  in  the  war  period  than  in  the 
pre-war  period.  A  closer  study  of  the  figures  reveals 
that  the  1910  high-water  mark  was  so  much  above  any 
of  the  succeeding  years  that  it  alone  was  sufficient  to 
account  for  much  of  the  discrepancy.  The  frequency 

rate  declined  from  177.7  cases  per  thousand  300 -day 
workers  to  129.6  cases  in  the  war  period.  The  severity 
rate  declined  from  12.3  per  worker  to  10.9.  In  1910  the 
figures  covered  202,153  300-day  workers  of  whom  3,273 
v.'Ore  killed,  848  were  permanently  disabled — with  an 
average  disability  per  worker  of  15.9  days. 

In  the  first  year  of  the  war  period,  1915,  the  total 
number  of  workers  slumped  to  116,224,  with  87  deaths, 

372  permanent  disabilities  and  13,481  temporary  dis- 
abilities, and  making  a  low-water  mark  of  119.9  disabil- 

ities per  thousand  workers  and  a  disability  record  of 
8.1  days  lost  per  worker.  In  1918  the  industry  had 
reached  its  high-water  mark  of  employment,  with  455,- 
360  workers;  496  deaths;  1209  permanent  disabilities 
and  52,896  temporary  disabilities  with  a  disability  loss 
per  worker  of  10.6  days. — Iron  Age. 
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Restriction  of  Trade  in  Patent 
Agreements 

By  E.  H.  Michaelis 
Consulting   Engineer 

Under  the  above  heading  Chesla  C.  Sherlock  writes 
an  article  in  which  he  states  that  a  patentee  would  find 

"the  bottom  dropping  out  of  any  elaborate  system  of 
selling  and  price  fixing  he  may  establish"  because  the 
Federal  courts  have  taken  a  view  of  the  rights  of  the 
patentee  in  regard  to  the  setting  of  resale  price  and 
restricting  the  use  of  the  patented  machine  or  article, 
which  would  not  stand,  if  taken  into  the  Supreme  Court! 

This  question  is  no  doubt  one  of  the  most  interesting 
in  connection  with  the  patent  law,  and  therefore  I  take 
the  liberty  to  call  attention  to  the  case  "Dick  versus 
Henry"  which  was  taken  to  the  Supreme  Court  of  the 
United  States.  This  case  has  probably  occasioned  more 
discussion  at  the  bar,  in  the  press  and  before  Congres- 

sional committees  than  any  other  one.  The  decision 
of  the  court  is  set  forth  at  such  length,  that  it  is  impos- 

sible to  quote  it  in  full. 
The  action  was  taken  by  the  A.  B.  Dick  Co.  as  com- 

plainants for  the  infringement  of  two  letters  patent 
covering  the  rotary  mimeograph. 

All  such  machines  were  sold  by  the  patentees  under 
license  which  was  attached  to  every  machine  and  read 

as  follows:  "This  machine  is  sold  by  the  A.  B.  Dick  Co. 
with  the  license  restriction  that  it  may  be  used  only 
with  the  stencil,  paper,  ink  and  other  supplies  made  by 

the  A.  B.  Dick  Co.,  Chicago,  U.  S.  A." 
Sidney  Henry,  the  defendant,  sold  to  an  owner  of  a 

rotary  mineograph  some  ink  to  be  used  in  connection 
with  this  machine,  knowing  of  the  license  restriction. 
This  ink  was  not  covered  by  the  claims  of  the  patent. 
The  A.  B.  Dick  Co.  claimed  that  this  was  an  infringe- 

ment on  their  patent  rights.  The  defendant  contested 
this  view,  stating  no  patent  law  case  but  a  general  law 
case  was  in  question,  because  the  license  restriction 
under  which  the  owner  of  the  machine  bought  it  and  by 
buying  acknowledged  as  binding,  was  no  part  of  the 
rights  granted  to  the  patentees  by  the  letters  patent 
issued  to  them. 

The  Court  says  in  one  place  in  its  decision:  "The 
books  abound  with  cases  upholding  the  right  of  a 
patentee  owner  of  a  machine  to  license  another  to  use 
it  subject  to  any  qualification  in  respect  to  time,  place, 
manner  or  purpose  of  use  which  the  licensee  agrees 
to  accept.  Any  use  in  excess  of  the  license  would 
obviously  be  an  infringement  and  the  license  would  be 

no  defense."  Further  on  it  says:  "Is  it  true,  that, 
where  a  patentee  sells  his  patented  machine  for  a  spe- 

cific and  limited  use,  he  does  not  thereby  reserve  to 

himself,  as  patentee,  the  exclusive  right  to  all  unper- 
mitted uses,  which  may  be  made  of  his  invention  as 

embodied  in  the  machine  sold?  Obviously,  this  is  a 

question  arising  under  patent  law."  And  still  further: 
"Of  course  the  argument  does  not  mean,  that  the  effect 
of  such  condition  is  to  cause  things  to  become  patented 
which  were  not  so  without  the  requirement  (the  license 
restriction).  The  stencil,  the  paper,  and  the  ink  made 
by  the  patentee  will  continue  to  be  unpatented.  Any 
one  will  be  free  to  make,  sell  and  use  them  and  like 
articles  as  they  would  be  without  this  restriction,  save 
in  one  particular,  namely  they  may  not  be  sold  to  a 
user  of  one  of  the  patentee's  machines  with  intent, 
that  they  shall  be   used   in  violation   of  the  license." 

The  following  quotation  from  the  decision  of  the  Court 
sets  forth  the  main  issue:  "This  larger  right  (the  right 
to  keep  others  entirely  from  using  the  patented  article) 
embraces  the  lesser  of  permitting  others  to  use  upon 
such  terms  as  the  patentee  chooses  to  prescribe." 

In  conclusion  I  will  mention  that  this  decision  of  the 
Supreme  Court  was  arrived  at  by  a  vote  of  six  to  three 
and  that  it  was  criticized  very  strongly  in  the  press 
and  at  the  bar.  It  stands,  however,  today  as  the  law 
of  the  United  States. 

Holding  Piston  Rings  for  Sizing  Them 
By  Stewart  Reid 
Brisbane,    Australia 

I  have  a  small  plant  here  in  Brisbane  for  the  manu- 
facture of  marine  motors,  wherein  many  difficulties 

have  to  be  faced  by  reason  of  the  lack  of  suitable 
equipment.  The  following  is  a  description  of  a  tool 
which  we  use  to  get  the  faces  of  piston  rings  parallel 
and  of  the  right  thickness,  and,  at  the  same  time,  leave  a 
good  finish. 

After  going  through  the  usual  operations  of  turning 
and  boring,  the  rings  are  parted  off,  leaving  from  0.005 
to  0.012  in.  for  finishing.    Then  they  are  located  on  the 

Tailstocf 

Spri  nq UNIQUE  DEVICE  FOR  HOLDING  PISTON  RINGS  IN 
THE   LATHE 

spigot,  which  is  held  in  the  lathe  chuck  and  the  tool 
is  held  in  the  tail  spindle  by  which  it  is  brought  into 
contact  with  the  side  of  the  rings.  A  strong  spring 
back  of  the  body  of  the  tool  keeps  the  rollers  pressing 
hard  on  the  side  of  the  ring  during  the  cut. 

The  tool  consists  of  an  arbor  A,  one  end  of  which 
is  made  to  fit  the  tail  spindle  and  the  other  end  turned 
parallel  to  fit  the  body  B,  which  latter  is  made  out  of 
any  suitable  piece  of  hexagon  steel.  A  key  between 
the  body  and  the  arbor  prevents  the  tool  from  revolving. 
The  body  is  drilled  and  tapped  to  take  the  pins  C, 
upon  which  revolve  the  three  disk  rollers  D.  The 
rollers  are  held  on  by  collars  E  which  are  held  to  the 

pins  C  by  cotters. 
After  cleaning  up  one  side  of  a  lot  of  rings,  the 

facing  tool  F  is  set  to  the  right  position  to  bring  the 
rings  to  the  required  thickness,  when  the  operation 
is  finished. 

I  have  found  this  tool  a  time  saver,  and  at  the  same 
time  we  get  interchangeable  rings. 
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Ten  Phone  Messages  Go  On  Wire 
at  Once 

Experiments  are  being  conducted  by 
Major-General  George  O.  Squier,  chief 

signal  officer  of  the  army,  and  other  ex- 
perts which  will  prove  the  commercial 

practicability  of  sending  ten  or  more 
messages  simultaneously  along  one 
telephone  wire  for  exceedingly  long 
distances. 

Tests  on  the  method  were  made  by 

Major-General  Squier  last  year  be- 
tween Baltimore  and  Washington,  and 

the  American  Telephone  and  Telegraph 
Co.  had  engineers  working  last  May 
on  a  line  between  Baltimore  and  Pitts- 

burgh. Experiments  also  have  been 
made  on  the  same  line  by  Dr.  Lee  De 

Forest,  inventor  of  the  Audion  bulb,  be- 
tween Toronto  and  Hamilton,  Canada. 

Briefly,  the  method  of  transmission 
consists  of  passing  a  direct  current 
modulated  by  a  microphone  through  an 
Audion  detecter,  which  transforms  it 
into  a  high  frequency  current  which 
may  have  1,000,000  or  more  cycles  a 
second.  This  current  then  will  follow 
a  wire,  not  actually  passing  through  it, 
but  traveling  in  the  direction  of  the 
wire  through  the  ether.  It  is  possible 
for  ten  and  probably  many  more  cur- 

rents to  use  the  same  wire  at  the  same 
time  as  their  guide,  and  the  distance 
they  may  travel  in  this  way  is  said 
to  be  practically  unlimited.  The  ex- 

pense of  ordinary  telephony  between 
New  York  and  San  Francisco  is  heavy 
because  only  one  conversation  may  be 
carried  on  over  the  wire,  but  under  the 
new  system  this  one  circuit  will  be 
available  for  a  number  of  other  con- 

versations without  interfering  with  the 
ordinary  method  of  telephoning. 

National    Efficiency    Society    Ap- 
points Executive  Secretary 

The  National  Efficiency  Society  at 
the  meeting  of  its  board  of  governors 
held  on  Tuesday,  Dec.  23,  appointed  H. 
F.  J.  Porter  its  executive  secretary. 
Mr.  Porter  was  the  founder  and  execu- 

tive secretary  of  the  Efficiency  Society 
in  1912  and  resigned  in  1914  to  return 
to  his  industrial  engineering  practice. 
In  1918  the  Efficiency  Society  and  the 
National  Institute  of  Efficiency  united 
under  the  name  of  the  National  Effi- 

ciency Society  with  headquarters»at  119 
West  40th   St.,  New  York. 

The  society  believes  that  the  recent 
movement  toward  closer  co-operation 
between  employer  and  employee  in  in- 

dustry, through  shop  committees  on 
which  the  employee  is  represented  in 
the  management,  is  the  logical  step  to- 

ward higher  productive  efficiency  in 
industry  now  so  desperately  needed, 
and  has  turned  to  the  pioneer  in  this 
movement,  Mr.  Porter,  who  first  intro- 

duced a  shop  committee  in  this  country 
in  1903  and  who  has  been  identified 
with  the  movement  ever  since. 

In  the  American  Machinist  for  Sept. 
28,  1905,  Mr.  Porter  described  fully  in 

an  article  entitled  "The  'Get-Together' 
Principle  in  a  Factory  Organization," 
the  establishment  of  his  first  shop  com- 

mittee in  the  plant  of  the  Nernst  Lamp 
Co.,  a  Westinghouse  interest  in  Pitts- 

burgh, Pa. 
This  was  the  beginning  of  a  move- 

ment which  now  promises  to  be  the 
leading  one  in  establishing  better  re- 

lations between  the  antagonistic  ele- 
ments in  the  industrial  field. 

Aclinowledgment  of  Season's Greetings 

The  American  Machinist  takes  this 
means  of  acknowledging  the  receipt  of 
Christmas  cards  from  the  following 
concerns,  and  extends  to  them  its  heart- 

iest wishes  for  continued  prosperity 
during  the  new  year:  Bullard  Machine 
Tool  Co.,  Moline  Tool  Co.,  Morse  Chain 
Co.,  Hudson  Motor  Car  Co.,  Cincinnati 
Planer  Co.,  Henry  &  Wright  Manufac- 

turing Co.,  Cochrane-Bly  Co.,  La  Salle 
Tool  Co.,  Chas.  A.  Schieren  Co.,  Allied 
Machinery  Co.  of  America,  Seneca 
Falls  Manufacturing  Co.  Inc.,  Norma 
Co.  of  America,  E.  Isbecque  &  Co., 
K-G  Welding  and  Cutting  Co.  Inc., 
Wicaco  Screw  and  Machine  Works  Inc., 
Chas.  A.  Strelinger  Co.,  Union  Twist 
Drill  Co.,  Heald  Machine  Co.,  R.  S. 
Stokvis  &  Zonen,   Ltd. 

New  Officers  for  the  Western 
Society  of  Engineers 

The  nominating  committee  appointed 
by  the  Western  Society  of  Engineers 
has  nominated  the  following  men  to 
serve  as  officers  for  the  ensuing  year: 
President,  F.  K.  Copeland;  first  vice 
president,  C.  F.  W.  Felt;  second  vice 
president,  J.  L.  Hecht;  third  vice  presi- 

dent, Linn  White;  treasurer,  S.  F. 

Fowle;  trustee  for  three  years,  J.  H". Libberton. 
The  Western  Society  of  Engineers 

has  just  finished  an  extensive  campaign 
for  new  members  which  has  resulted  in 
increasing  the  membership  175  per  cent 
or  approximately  2,100  new  members. 
The  purpose  of  this  membership  cam- 

paign has  been  to  build  up  a  strong 
engineering  society  in  the  West  which 
would  be  of  sufficient  strength  to  be  of 
national  importance. 

Society  of  Automotive  Engineers 
To  Hold  Annual  Meeting 

The  annual  meeting  of  the  Society 
of  Automotive  Engineers,  Inc.,  will  be 
held  in  the  Auditorium,  Engineering 
Societies  Building,  29  West  39th  St., 
New  York   City,  on  Jan.  6  to  8,  1920. 

On  Jan.  6  the  fifteen  divisions  of  the 

standards  committee  will  present  re- 
ports of  their  recommendations  for  dis- 

cussion and  acceptance.  The  business 
session  will  begin  at  10  a.m.  on  Jan.  7, 
and  will  be  followed  at  11:30  by  a  sym- 

posium on  Needs  and  Tendencies  of 
Engine  Design;  luncheon  at  1  p.m. 
Beginning  at  2  p.m.  a  number  of  papers 
will  be  presented  on  the  subjects  of 
Aluminum  Pistons,  Automotive  Steam 
System,  Automobile  Body  Design, 
Springs  and  Spring  Suspensions,  and 
the  Measurement  of  Vehicle  Vibrations. 
A  carnival  will  be  held  in  the  North 

Ballroom,  Hotel  Astor,  at  9  o'clock. 
The  Fuel  and  Research  session  will 

be  held  on  Jan.  8  in  the  morning  and 
afternoon  with  intermission  for  lun- 

cheon at  1  p.m.  The  1920  S.  A.  E. 
dinner  will  be  held  in  the  Grand  Ball- 

room of  the  Hotel  Astor  at  9  o'clock. 

All-Electric  Steel  Mill  to  Be 
Constructed  in  Ohio 

A  company  to  operate  the  first  all- 
electric  steel  mill  in  the  country,  con- 

struction of  which  is  to  be  begun  in 
February  on  a  site  between  Girard  and 
Warren,  Youngstown,  Ohio,  has  been 
incorporated  at  $1,500,000.  L.  J. 

Campbell,  vice  president  of  the  Youngs- 
town Sheet  and  Tube  Co.,  has  resigned 

to  take  charge  of  the  new  mill. 
The  plant,  which  is  to  be  the  base  of 

a  larger  plant  later,  will  have  two  elec- 
tric smelters  and  10-  and  16-in.  rolling 

mills.  It  will  make  the  finer  grades 
of  steel,  vanadium,  chrome  and  nickel 
steel  for  use  in  automobile  parts,  loco- 

motive parts  and  cutlery.  It  will 
employ  500  men  at  the  start. 

Firth-Sterling     Steel     Company 
Moves  to  New  Quarters 

The  New  England  headquarters  of 
the  Firth-Sterling  Steel  Co.,  which  has 
been  located  at  35  Oliver  St.,  Boston, 
Mass.,  for  a  great  many  years,  will 
move  during  January  into  its  new 
warehouse  at  85-91  West  First  St., 
South  Boston,  where  a  stock  of  blue 
chip,  high-speed  tool  and  die  steels  will 
be  carried.  The  property  being  vacated 
by  the  Firth-Sterling  Co.  has  been 
purchased  by  the  Federal  Reserve 
Bank  a?  a  site  for  its  building. 
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Fof' Vews  Editor 

Directiuiis    fur    Boxing    Machine 
Tools  for  Export  Shipment 

These  directions  for  boxing  machin- 
ery apply  to  orders  placed  by  Con- 

struction Metallique,  Belgium,  for 
shipment  to  Antwerp. 

They  are  intended  to  cover  the  sub- 
ject in  a  general  way  only,  and  no  at- 

tempt has  been  made  to  specify  the 
form  or  overall  dimensions  of  the 
frame  of  any  case  or  the  number  or 
location  of  blocking  pieces  or  stay 
braces  between  parts  of  machine  or 
between  the  inclosing  case  and  the 
machine  proper  which  will  be  required 
to  prevent  movement  of  the  machine  or 
its  parts  within  the  completed  case. 

Well-Seasoned  Lumber  Must  Be 
Used  for  Packing 

The  lumber  for  cases  and  skids  must 
be  well-seasoned  spruce,  or  yellow  pine, 
sound  and  free  from  large,  loose  or  rot- 

ten knots,  or  any  other  defects  that 
would  impair  it  for  the  service  intend- 

ed; merchantable  grade  lumber  will  be 
satisfactory.  Lumber  for  bottoms, 
tops,  sides  and  ends  must  be  tongued 
and  grooved  li-in.  stock,  except  as 
otherwise  stated. 
Where  the  base  of  the  machine  or 

the  machine  itself  does  not  exceed  450 
to  500  lb.  in  weight,  the  floor  of  the 
case  may  be  made  of  li-in.  stock  lum- 

ber; where  the  base  of  the  machine  or 
the  machine  itself  exceeds  450  to  500 
lb.  in  weight,  the  floor  of  the  case  is  to 
be  made  of  2-in.  stock  lumber. 

Two  or  more  skids  composed  of  2  x 
3-in.  or  3  x  4-in.  lumber  must  be  sup- 

plied whenever  the  gross  weight  of  the 
case  and  contents  exceed  350  lb.,  and 
must  be  formed  at  each  end  so  as  to 
permit  of  easy  moving  on  pipe  rollers. 
Heavier  skids  must  be  supplied  accord- 

ing to  variance  in  weight. 
Framing  lumber  IJ  x  3  in.  or  2^x4 

in.  must  be  used  in  the  interior  of  the 
case  where  the  sides  and  ends  join  the 
floor;  similarly  where  the  ends  join 
the  sides,  and  where  the  top  joins  the 
sides  and  ends.  This  will  be  required 
only  where  the  base  of  machine  exceeds 
500  lb.  in  weight;  where  the  base  of 
the  machine  does  not  exceed  500  lb.  in 
weight,  these  framing  or  strengthening 
members  will  be  of  dimensions  equal  to 
the  thickness  of  the  lumber  of  the  case 
proper. 
When  making  up  the  frames  for 

cases  proper  con.'sideration  must  be 
given  to  the  methods  likely  to  be  fol- 

lowed in  hoisting  the  cases  aboard  cars 
and  especially  aboard  the  steamer.  A 
matter  that  must  not  be  overlooked, 
however,  is  the  requirements  of  a  rail 
shipment   to   tide-water,   and    the    han- 

dling aboard  the  steamer,  which  will 
control  the  outside  dimensions  of  any 
individual  case. 

The  completed  case  must  show  close- 
fltting  joints  and  be  free  from  any  pro- 

jecting parts.  All  cases  must  be  lined 
with  "Keep  Dry"  brand  of  paper. 
After  fully  closed  in,  the  entire  case  is 
to  be  well  strapped  with  heavy  box 
iron  or  strap  iron;  this  must  be  done 
in  such  a  manner  that  no  board  may 
become  shattered  or  loosened  at  the  end 
through  rough  handling  while  in 
transit. 

Machines  are  to  be  shipped  fully 
assembled,  so  far  as  it  is  practical  to 
do  so;  however,  all  parts  must  be  in  a 
locked  position,  so  that  no  matter  how 
much  the  case  is  caused  to  oscillate 
while  in  transit  aboard  the  steamer,  no 
parts  can  work  loose  or  suffer  injury 
by  movements  within  the  case.  Such 
parts  as  cannot  be  assembled  with  the 
machine  must  either  be  bolted  fast  to 
the  sides  or  floor  of  the  case,  or  in- 

closed in  a  smaller  case  strongly  made. 
All  machine  parts  must  be  held  in  po- 

sition by  means  of  blocking  or  braces 
securely  fastened,  and  by  using  excel- 

sior as  a  filler,  such  box  or  boxes  must 
be  bolted  fast  to  the  case.  Whenever 
possible,  each  case  is  to  contain  one 
complete  machine,  including  all  regu- 

lar equipment  and  with  such  other 
parts  or  supplies  as  is  called  for  by  the 
order  or  contract.  Whenever  possible, 
the  machine  must  be  bolted  to  the  floor 
of  the  case,  using  machine  bolts  with 
extra  nuts  and  plate  washers  under- 

neath the  floor. 

Paint  Finished  Surfaces  With  Oil 

All  bright  and  finished  surfaces  are 
to  be  well  painted  with  linseed  oil  and 
white  lead  paint,  or  anti-rust  com- 

pound, or  some  other  good  protective 
compound  which  will  be  resistant  to  the 
corroding  effects  of  salt  air  and  salt 
water.  Care  should  be  exercised  to  use 
slushing  oils  which  are  free  from  acid. 

It  is  the  intention  of  these  specifica- 
tions to  secure  perfect  delivery  of  ma- 
chine tools  and  parts  at  final  descina- 

tion  in  Europe  and  so  assembled  that 
a  minimum  amount  of  time  will  be  re- 

quired to  place  the  same  in  position  and 
operation.  Transportation  conditions 
may  be  abnormal  both  as  regards  ex- 

posure to  outdoor  weather  conditions 
and  hauling  during  transportation; 

cases  may  not  only  have  to  'protect  con- tents within,  but  may  have  to  support 
other  cases  piled  many  feet  deep  on 
top;  the  cases  are  likely  to  be  placed 
in  any  position,  such  as  on  end,  or  up- 

side down.  All  these  conditions  at 
their  worst  must  be  considered  and 
guarded  against  in  boxing  machines. 

Business  Conditions  in  England 
By  Our  English  Correspondent 

London,  Nov.  21,  1919. 

The  decision  of  the  British  govern- 
ment to  discontinue  the  unemployment 

donations  to  civilian  men  and  women 

may,  if  persisted  in,  have  a  large  influ- 
ence on  the  industrial  life  of  the 

country.  While  the  donations  will  be 
continued  for  a  while  to  ex-service  men 
and  women  at  the  rate  of  20s.  a  week 
for  the  former  and  15s.  a  week  for  the 
latter  (after  a  year  at  the  higher  rate), 
the  dole  to  unemployed  civilians  is  to  be 
stopped  immediately. 

The  latest  figures  show  that  at  the 
middle  of  November  the  ex-service 
class  to  the  number  of  344,000  received 
out-of-work  donations  with  101,000  civ- 

ilian men  and  about  34,000  civilian 
women.  Included  are  some  40,000  men 
who  were  out  of  employment  as  the 

result  of  the  molders'  strike,  the  actual 
number  of  strikers  being  95,000.  An 

unemployment  insurance  scheme  is  ex- 
pected from  the  government,  but  at  the 

time  of  writing,  at  any  rate,  no  bill  has 
been  introduced.  Of  course,  certain 
trades,  including  the  engineering  trades, 

are  already  insured  on  a  contributory- 
system;  in  fact,  the  number  of  persons 
in  occupations  at  present  thus  insured 
has  been  put  at  about  3i  to  33  million, 
out  of  a  total  approaching  14  million  of 
insurable  persons. 

Great  Britain  has  a  scheme  by  which 
firms  voluntarily  undertake  to  employ 
men  disabled  in  the  war  to  the  extent 
of  5  per  cent,  of  their  total  force,  the 
names  of  these  firms  being  placed 
eventually  on  a  roll  of  honor.  The 
scheme  is  largely  due  to  H.  Rothband 
and  the  parliamentary  committee  con- 

cerned bears  his  name.  At  a  recent 
meeting  of  the  Ministry  of  Labor  it 
was  stated,  according  to  an  official 
communication,  that  some  7000  firms 
had  completed  plans,  giving  employ- 

ment to  nearly  70,000  disabled  men, 
though  vacancies  were  still  being 
sought  for  40,000  more.  The  govern- 

ment departments  will  absorb  more 
than  the  5  per  cent,  and  up  to  the  pres- 

ent about  170  public  bodies  have  joined 
in  the  scheme.  A  proposal  has  been 
made  that  government  contracts  should 
be  limited  to  the  firms  whose  names 
appear  on  the  roll.  To  bring  this  into 
force,  however,  a  resolution  of  the 
House  of  Commons  will  be  necessary, 
but  it  was  intimated  that  the  suggestion 
is  being  kept  in  mind. 

The  Ministry  of  Munitions  and  the 
Board  of  Admiralty  have  lately  revoked 
orders  under  which  establishments  were 
declared  to  be  controlled  by  them  under 
certain  sections  of  the  Munitions  of 
War  Act  of  1915,  and  the  Amendment 
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Act  of  1916.  Firms  thus  decontrolled 
have  been  advised,  not  officially  of 
course,  to  consider  the  effect  of  control 
on  their  working,  and  in  particular  to 
look  into  any  loss  of  goodwill  through 
loss  of  pre-war  trade,  allowances  for 
extensions  of  various  kinds,  remunera- 

tion of  directors  and  managers,  out- 
standing claims,  and  liquidation  of  gov- 
ernment contracts.  In  fact,  a  commit- 

tee of  controlled  establishments  exists 
to  deal  with  such  matters,  and  this  com- 

mittee will  continue  in  being  until  the 
middle  of  1920. 

In  the  engineering  woi-ld  the  throt- 
tling effect  of  the  iron  founders'  strike 

becomes  more  and  more  apparent  and 
throughout  the  country  many  firms  are 
woi'king  short  time  and  some  are  clos- 

ing down,  owing  to  want  of  castings. 
There  is  a  faint  hope  that,  before  this 
matter  can  be  published,  the  strike  may 
be  settled. 

At  the  recent  arbitration  the  engi- 
neering work  people,  who  put  in  for  a 

15s.  rise,  were  granted  5s.  a  week.  The 
claim  was  at  the  same  rate  as  that 
which  the  iron  founders  put  forward, 
and  there  is  just  the  possibility  of  the 
employing  side  making  an  offer  of  5s.  a 
week,  and  of  the  workmen  accepting 
this  offer;  on  the  other  hand,  some  in- 

dications suggest  that  nothing  less  than 
the  granting  of  the  original  demand 
will  be  satisfactory.  The  strike,  in 
fact,  has  spread.  Originally  confined  to 
England,  it  is  now  being  made  oper- 

ative over  Scotland  as  well  and  men  in 
English  railway  shops  who  belong  to 

the  railway  men's  union — not  the  iron 
founders' — have  also  been  called  out. 
£ven  when  a  satisfactory  settlement 
has  been  reached  it  will  be  at  least  four 
or  five  weeks  before  engineering  itself 
can  resume  at  ordinary  speed. 

Workmen  as  a  Body  Not  Producing 
It  cannot  be  said  that  workmen  as  a 

body  are  producing  as  much  as  previous 
to  the  war,  though  there  are  some  ex- 

ceptions; the  writer  heard  of  a  ball- 
bearing factory  which  actually  had 

increased  the  hourly  output.  Inquiries 
have  suggested  that  in  engineering, 
shipbuilding,  coal  mining  and  building, 
this  lowering  of  activity  is  most  pro- 

nounced. To  it  also  is  due  some  at 
least  of  the  congestion  and  generally 
retarded  services  on  the  railways.  The 
blame  for  low  production  is  not  always 
put  on  the  work  people.  Misgivings  are 
being  expressed  regarding  organization 
and  general  direction  and  control  in  the 
shops. 
For  some  time  machine-tool  firms 

have  had  no  difficulty  in  filling  their 
order  books,  their  trouble  of  course 
having  been  to  produce.  Most  firms, 
owing  to  lack  of  raw  material  and 
skilled  labor,  are  quite  unable  to  in- 

crease their  output,  and  practically  all 
in  England  are  on  short  time,  if  not 

closed  down,  owing  to  the  molders' 
strike.  Toolmaking  firms  looking  after 
the  requirements  of  shipyard  and  ma- 

rine-engine establishments  are  in  a  par- 
ticularly happy  position;  they  simply 

do  not  want  anything  likely  to  increase 
present  inquiries — more  work  offers 
than    can    be    coped    with.      The    high 

prices  obtainable  for  sfiips  mean  that 
the  shipyards,  etc.,  do  not  trouble 
greatly  about  the  prices  of  any  new 
tools  they  may  be  buying. 
The  effect  of  increasing  costs  of 

material  and  rising  wages  in  industry 
was  brought  sharply  to  the  notice  of 
Londoners  by  the  cessation  from  the 
London  streets  of  the  omnibuses  of  the 
National  Steam  Car  Co.,  which  is 
shutting  down.  The  directors  attended 
a  select  committee  of  the  House  of 
Commons  and  showed  that  paraffin  (the 
fuel  employed)  had  risen  from  SSd.  a 
gallon  in  1914  to  Is.  4d.  now.  Similarly, 
in  less  than  a  year  increases  of  wages, 
awarded  after  inquiry  as  to  cost  of 
living,  amounted  to  about  £40,000  a 
year,  based,  it  is  stated,  on  a  mile- 

age of  about  5,000,000,  and  a  recent 
award  of  4s.  a  week  to  certain  em- 

ployees meant  a  further  £6,250  per 
annum.  Allowing  for  depreciation  at 

3d.  a  mile,  the  avei-age  daily  loss  from 
the  beginning  of  November  of  this  year 
was  £356.  The  company  is  relatively 
small,  operating  about  133  buses,  and, 
including  the  works  at  Chelmsford,  the 
total  number  of  workers  and  staff  con- 

cerned in  the  stoppage  is  about  1100. 

Olympia  Motor  Show 

The  Motor  Show  at  Olympia,  London, 
W.,  was  attended  during  the  8  days  by 
some  280,000  people.  The  show  has 
never  been  a  good  place  for  the  study 
of  engineering  details  and  this  year  the 
visitor  simply  went  round  with  the 
crowd.  A  score  of  new  firms  made  their 
appearance,  but  the  chief  sensation  was 
caused  by  the  sudden  increase  in  price 
of  two  of  the  more-or-less  mass-produc- 

tion organizations,  the  price  increase 
being  of  the  order  of  20  per  cent.  All 
round,  despite  heavy  taxation  and  high 
costs  of  all  kinds,  the  rule  is  to  spend. 
Probably  at  no  motor-car  show  held  in 
Great  Britain  have  so  many  orders  been 
offered  as  at  the  last. 

The  armament  firms  of  Great  Britain 
have  necessarily  revised  their  programs 
in  an  extremely  radical  manner,  and 
this  is  particularly  evident  of  Arm- 

strong, Whitworth  &  Co.,  Ltd.  At 
Scotswood,  near  Newcastle,  the  firm 
had  shops  which  during  the  war  pro- 

duced 14j  millions  of  shells  of  all  sizes, 
up  to  projectiles  weighing  more  than 
a  ton.  These  shops  have  now  been 
entirely  rearranged,  reequipped  and  re- 

organized for  the  production  of  loco- 
motives, and  the  completion  of  the  first 

main-line  locomotive  was  the  occasion 
of  a  banquet  and  a  demonstration  of 
the  engine  on  Nov.  12,  just  a  year  after 
the  armistice  was  signed.  For  the  pur- 

pose of  the  gathering  the  engine  was 
driven  a  short  distance  by  Sir  V.  L. 
Raven,  chief  mechanical  engineer  of 
the  Northeastern  Railway  for  which  the 
locomotive  had  been  built.  These  new 
locomotive  works  are  described  as  the 
largest  in  the  British  Empire;  in  fact, 
it  has  been  claimed  that  befoi'e  long 
they  will  be  the  largest  self-contained 
locomotive  works  in  the  world.  At  Man- 

chester, too,  evidence  of  the  changy 
times  has  been  provided  by  the  same 
firm.  The  sections  of  their  works  which 

were   formerly   producing   mainly   8-in. 

howitzers  and  18-pdr.  guns  are  now  de- 
voted to  machine-tool  production,  while 

a  large  shell  shop  has  been  given  up  to 
small-tool  production — mainly  milling 
cutters  and  reamers,  twist  drills,  screw- 

ing apparatus,  gages  of  all  kinds,  and 
special  tools.  Taking  twist  drills  only, 
the  range  produced  is  from  0.05  in.  up 
to  3  in.,  with  coiTesponding  metric  sizes, 
and  the  weekly  capacity  of  the  plant  is 
say  10,000  drills  of  average  size.  Gen- 

erally, carbon-steel  drills  are  not  made 
above  I  in.  in  diameter  nor  high-speed 
steel  drills  below.  The  drills  have  a 
uniform  taper  in  diameter  of  0.0005  in. 
per  inch  length  of  flute,  and  the  limits 
for  diameters  have  been  given  as 
follows:  up  to  i  in.  -hO  —0.0008  in., 
above  J  in.  and  up  to  1  in.  -fO  —0.0012 
in.,  above  1  in.  up  to  2  in.  -|-0  —0.002 
in.,  and  for  sizes  beyond,  -|-0  —0.003 
in.  The  output  of  the  crucible  steel 
department,  which  is  almost  adjoining, 
is  about  2o00  tons  of  high-speed  steel 

per  annum. 
The  Sunderland  gear  planing  ma- 

chines as  produced  by  J.  Parkinson  & 
Son,  Shipley,  are  already  well  known  to 
American  readers  of  this  journal.  The 
range  of  machines  available  has  lately 
been  increased.  Up  to  the  present  they 
have  been  in  sizes  which  at  the  upper 
limit  will  produce  spur  gears  of  8  ft.  6 
in.  in  diameter  by  lOJ-in.  face  by  IJ 
diametral  pitch  or  2h-in.  circular  pitch. 
A  steel  well,  for  example,  with  80  teeth 
of  2  J -in.  circular  pitch  and  6-in.  face 
has  been  cut  in  18  hours.  Now,  to  meet 
the  requirements  of  the  automobile  in- 

dustry and  generally  of  the  lighter 

branches  of  mechanical  engine'ering,  a 
machine  is  being  manufactured  to  pro- 

duce gears  of  practically  any  diameter 
up  to  12  in.  by  4-in.  face  and  5  diametral  ' 
pitch  or  5  module  or  g-in.  circular  pitch. 
This  machine  has  a  double  cutter  box. 
With  four  wheels  mounted  in  pairs, 
spur  gears  of  cast  iron,  58  teeth,  2-in. 
face,  5  d.p.  have  been  cut  in  one  hour; 
that  is,  an  average  of  15  min.  for  each 
wheel.  Similarly,  spiral  gears  of  phos- 

phor-bronze with  two  wheels  mounted 
at  once,  one  cutter  used,  the  wheels 
being  of  6i  in.  in  diameter,  28  teeth, 
S-in.  face,  12  d.p.  normal  pitch  and  60 
deg.  spiral,  have  been  cut  at  the  rate  of 
40  min.  for  each  wheel.  Spurs  of  spe- 

cial gear  steel  with  30  teeth,  7  dia- 
metral pitch,  1  in.  face,  cut  twice  round 

for  good  finish,  four  blanks  being 
mounted  at  a  time  and  two  cutters  used, 
take  6  min.  for  each  wheel. 

Government  Passes  Anti- 
Dumping  Bill 

The  government  has  passed  its  anti- 
dumping bill,  and  it  proves  to  be  in 

certain  respects  more  drastic  than  had 
been  anticipated.  While  British  manu- 

facturers were  to  be  protected  from  the 
competition  of  goods  produced  abroad 
and  sold  in  the  United  Kingdom  below 
the  actual  cost  of  production,  these 
being  the  terms  of.  the  election  mani- 

festo by  the  heads  of  the  prevailing 
coalition,  the  attempt  is  now  sought  to 
prevent  foreign-produced  goods  being 
dealt  with  in  Great  Britain  at  selling 
prices  below  those  prevailing  in  the 
country  of  origin. 

VJ 
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DrlllinK  Machines,  Crankshaft  Oil  Holes 
The   Langelier   Manufacturing  Co.,  Providence,   R 

"American  Machinist,"  Sept.  25,  1919. 

Drllllnc  Machines,  Piston  OII-Hol«i 
The   Langelier  ManufucturinK  Co.,   Providence,  K.   I. 

"American  Machinist,"  Sept.  25,  1919. 

For  ilrilling-  simultan- 
eously i-in.  oil  holes  in 

cranltsliafts.  Drilling 
speed,  1800  r.p.ra.  ; 
drilling  lutiricant  sup- 

plied by  rotary  pump  ; 
lubricant  filtered  after 
using ;  Jacobs  chucics 
hold  drills :  capacity  of 
machine.  12  crankshafts 
per    hour. 

Drilling   Macliines,   Commutator   Brusli   Connection 
The  Langelier  Manufacturing  Co.,   Providence,  R.   I. 

"American  Machinist,"  Sept.  25,  1919. 

Two-spindle  automatic  drilling  machine 
for  drilling  holes  in  the  llexiljle  connection 
through  copper  commutator  i>rush.  Work 
is  fed  through  vertical  magazine.  Drill 
spindles  driven  by  two  1-in.  belts  at  3200 
r.p.m.  :  drive  shaft  driven  at  600  r.p.m.  by 
3-in.   Ijelt. 

Millingr   Marliinr 
Cincinnati    Milling    Machine    Co.,    Cincinnati.    Ohio 

"American  Machinist,"  Sept.  25,  1919. 

Drills  simultaneously  all  oil  holes  in 
trunk  piston.  Has  six  two-spindle 
driving  units  each  with  a  J-hp.  motor. 
I>rills  spindles  inclined  at  an  angle  of 
.10  deg.  to  the  horizontal.  Machine  has 
pump,  tank  and  strainer,  and  a  capac- 

ity   of    three    pistons    per    minute. 

DrilllnK  Machines 

Langelier  Manufacturing  Co.,   Providence.    H.    I. 
"American  Machinist,"  Sept.  25,  1919. 

At  the  left — Mul- 
tiple-spindle, sensi-f tive  drill  for  drilling 

phonograph  gear ; 
vertical  table  adjust- 

ment :  screw  chuclt, 
and  forced  lubrica- 

tion. In  the  center — 
a  two-spindle  hori- zontal machine  for 
drilling  typewriter 
parts ;  has  a  motor 
drive  and  both  toot 
and  hand  feed.  The  two  at  the  right — standard  bench 
equipped  with  vertical  motor  drives ;  furnished  with  or  w 
pedestal. 

drills ithout 

Slillingr  Machines 

Cincinnati  Milling  Machine  Co..   Cincinnail.  Ohio 

•American  Machinist,"  Sept.  2.',,  1919. 

Size  No.  4  plain;  table,  68  x 
19  in.  with  J-in.  T-slots ;  power 
quick  traverse  ;  drive  pulley,  16 
in.  ;  belt.  5  in.  ;  horsepower  of 
motor,  15  ;  taper  iiole  in  spindle, 
No.  14  B.  &  S.  ;  liole  through  spin- 

dle, 1}  in.  ;  floor  space.  105  x  130 
in.  ;  net  weight  belt  drive,  8900  lb.  ; 
belted  motor  drive,  without  motor, 
9200  lb.  ;  geared  motor  drive, 
without  motor,  9  600  lb. 

:  Size  No.  4  universal ;  table  68  x 
19  in.  with  J-in.  T-slots;  power 
quick    traverse;    drive    pulley,    16 

i  in.  ;  belt,  5  'in.  ;  horsepower  of motor.    15  ;    taper  hole   in    spindle, 
I  No.  14  B.  &  S.  ;  hole  through  spin- 

dle.  IJ   in.  ;  floor  space.   105  x  130 
I     in.  ;    net   weight    belt   drive,    9600 
\  lb.  ;  belted  motor  drive,  without 

motor,  9900  lb. ;  geared  motor 
drive,    without   motor,    10,300   lb. 

I 
DrlllinK    I>evlce,    Square-  or   Hexagon-Hole 

The  Watts  Bros.  Tool  Works,  Turtle  Creek,  Penn. 
"American  Machinist,"  Sept.  25,  1919. 

I»lrect-Current  Motors 

j         The  .-Vllis-Chalmers  Manufacturing  Co.,   Milwaukee,  Wis. 
I  "American  Machinist,"  Sept.  25,  1919 
I 

The  equipment  consists- of  float- 
ing type  chuck,  a  special  drill  and 

guide  plate,  and  is  intended  for 
use  in  ordinary  drilling  machine 
or  lathe  and  recommended  for 
work  that  cannot  be  broached. 
The  tool  is  an  end  cutter  and 
works  similar  to  an  end  mill. 
The  guide  plate  is  clamped  to 
the  work  and  acts  as  a  jig.  the 
floating  chuck  permitting  neces- 
nary  lateral  motion  of  the  tool 
when  cutting.  The  device  is 
limited  to  depths  of  two  and  a 
half  to  three  times  tiie  diameter 
of  the  hole.  It  is  furnished  in 
four  sizes  with  capacities  ranging 
from  }-  to  li-ln.  holes. 

A  line  of  commutating-pole  di- 
rect-current motors  designated  as 

the  Allis-Chalmers  type  E ;  the 
ratings  and  speeds  of  the  constant 
speed  motors  are  identical  to  those 
of  60-cycle  induction  motors. ,  The 
adjustable-speed  motors  have  a 
speed  range  of  two  to  one.  three 
to  one,  or  four  to  one  ;  motors  are 
from  i  to  50  hp.  and  furnished  as 
open  type,  semi-inclosed  or  to- tally inclosed. 

CUv,  pa^te  on  S  X  5-in.  cards  and  file  as  desired 
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Coal  Production  Reaches  10,413,- 
000  Tons  for  Week 

The  weekly  report  on  coal  produc- 
tion compiled  by  the  Geological  Survey 

shows  that  the  output  for  the  week 
ended  Dec.  20  reached  86.4  per  cent 
of  the  average  in  the  month  before  the 
strike  was  called.  The  total  coal  mined 
amounted  to  10,431,000  tons  as  com- 

pared with  a  weekly  average  in  October 
of  12,089,000  tons,  which  was  an  unusu- 

ally high  average. 

B.  M.  Blackwell,  recently  head  of 
the  steel  foundry  of  the  Hart-Parr  Co.. 
Charles  City,  Iowa,  has  been  appointea 
head  of  the  steel  foundry  and  pattern 
shop  of  the  McDougall-Duluth  Co., 
Duluth,  Minn. 

L.  R.  Meisenhalter,  of  Philadelphia, 
has  accepted  the  position  of  special 
representative  of  the  Houston,  Stan- 
wood  &  Gamble  Co.,  Cincinnati,  Ohio. 
Mr.  Meisenhalter  has  disposed  of  his 
interests  in  the  L.  R.  Meisenhalter  Ma- 

chinery Co. 
A.  W.  FiTZPATRiCK,  for  several  years 

in  charge  of  the  service  department  of 
the  Hart-Parr  Co.,  Charles  City,  Iowa, 
has  been  appointed  manager  of  its  new 
tractor  educational  department.  Mr. 
Fitzpatrick  will  be  assisted  by  George 
Brochmeyer. 

David  L.  Julian,  formerly  connected 
with  the  E.  J.  Manville  Machine  Co., 
Waterbury,  Conn.,  but  for  the  past 
year  and  a  half  with  the  Columbus 
Bolt  Works,  Columbus,  Ohio,  is  return- 

ing to  the  first-named  company  to 
accept  a  position  as  assistant  superin- 
tendent. 

Thor  Pneumatic  Tools.  Independent  Tool 
Co.,  600  West  Jackson  Blvd.,  Chicago.  III. 
An  illustrated  circular  of  it.s  pneumatic 
tools ;  specifications  also  included. 

Pressure  Volume  and  Inilieator  and  Pitot 
Tubes.  Bacharacli  Industrial  Instrument 
Co.,  422  First  Ave..  Pittsburgh,  Pa.  Pam- 

phlet P  summarizes*  the  company's  expe- rience in  the  field  of  pitot  tubes  and  orifices  ; 
pami>hlet  F  describes  a  new  pressure  vol- 

ume indicator  suitable  for  either  permanent 
installations     or    testing    purposes. 

Precision  Heatmeter.  The  Brown  Instru- 
ment Co..  Philadelphia.  Pa.  This  bulletin 

describes  a  new  instrument  for  adjusting 
a  millivoltmeter  for  any  charge  in  resist- 

ance of  the  circuit  of  thermocouple  leads 
and  instrument. 

Glsliolt  Machines.  Gisholt  Machine  Co., 
Madison.  Wis.  A  single  folder  briefly 
describing  and  illustrating  the  company's various  machines. 

Production  and  Inspection  Tools.  Taft- 
Peirce  Manufacturing  Co..  Woonsocket.  R. 
I.  Bulletin  No.  110.  pp.  23.  lOJ  x  8  in. 
This  is  devoted  to  Taft-Peirce  production 
and  insi)ection  tools.  Thread,  -plug  and 
special  cutters  are  described  in  another 
bulletin    which    may    be    had    upon    request. 

Optical  Pyrometer.  The  Leeds  and  Xor- 
thrup  Co..  4901  Stenton  .\ve.  Philadeliihia. 
Pa.  Catalog  No.  86-B.  iip.  28.  lOJ  x  73 
in.  A  complete  description  is  given  of  the 
construction,  practical  anplications  and 
physical  theory  of  the  optical  pyrometer. 

Condensite.  Condensite  Company  of 
America,  Bloomfield,  N.  J.  This  bulletin 
describes  condensite,  its  properties,  how  it 
is  molded,  designed  and  also  how  to  specify 
it. 

Colonel  A.  L.  I.auiar  has  been  desig- 
nated by  the  Director  of  Sales  to  take 

direct  charge  of  the  execution  of  the 
contract  with  the  French  government 
tor  25,000  machine  tools.  It  was  Colo- 

nel Lamar  who  engineered  the  sale  to 
the  Belgians  of  $5,000,000  worth  of  the 
War   Department's   surplus   machinery. 

War  Contracts  Liquidated  by  the 

War  Department 
War  contracts  liquidated  by  the  War 

Department  up  to  Dec.  6  totaled  18,233 
formal  contracts  valued  at  $1,224,555,- 
000  and  4,723  informal  agreements 
valued  at  $924,919,999.  It  has  cost 

$257,494,000  to  liquidate  these  con- tracts. 

There  are  4,775  contracts  remaining 
to  be  liquidated.  Of  these  the  value  of 
3,377  is  known  and  amounts  to  $1,720,- 029,000. 

Business  Items 

H.  W.  Johns-Manville  Co.  has  an- 
nounced the  removal  of  its  Des  Moines 

office  to  213  Ninth   St. 

The  National  Clutch  Co.,  Inc.,  Irving- 
ton-on-Hudson,  N.  Y.,  has  changed  its 
name  to  the  National  Ignition  Co.,  Inc.; 
no  other  changes  have  been  made  in 
its   personnel. 

The  Hyatt  Roller  Bearing  Co.,  New 
York  City,  has  announced  the  opening 
of  a  western  branch  office  which  will 
be  located  at  309  Marshall  Building, 
Cleveland,  Ohio. 

Tlie  Bureau  of  ForeiKU  and  Domestic 
Commerce,  Department  of  Commerce, 
Washington,  D.  C..  lias  inquiries  for  tiie 
agrencies  of  macliiner.v  and  macliinc  tools. 
-Vny  information  desired  regarding  tliese 
opportunities  can  be  secured  from  tlie  above 
address  by  referring  to  the  number  follow- 

ing- each   item. 
A  former  machinery  manufacturer  in 

Hungary  desires  to  secure  an  agency  for 
the  sale  in  Hungary  and  Balkan  States  of 
machine  manufactures.     Ref.  No.  31,342. 
An  American  firm  in  Poland,  which  is 

planning  to  erect  a  machine  shop,  desires 
to  secure  an  agency,  purchasing  goods 
outright,  tor  the  sale  of  machine  tools,  agri- 

cultural machinery,  machinists'  tools,  and electrical  equipment.  Quotations  should  be 
given  f.o.b.  New  York.  Payment,  cash. 
Reference.  Catalogs  and  price  lists  are 
requested.     Ref.  No.  31,346. 
An  .\merican  concern  which  is  soon  to 

install  machine  shops  in  Russia  desires  to 
secure  an  agency  for  the  sale  in  southern 
Russia  of  machine  tools  and  overhead  equip- 
inent  for  machine  shops.     Ref.  No.  31,331. 

The  purchase  is  desired  by  a  manufac- turer in  Belgium,  whose  factory  was  looted 
during  the  war,  of  lathes,  shears,  forging 
presses  for  bolts  and  nuts,  bolt-cleaning 
machine.^,  and  .screw-cutting  lathes  for  belts 
and  nuts.  Reference.  Catalogs  and  price 
lists  are  requested.     Ref.  No.  31,341. 

.\n  engineer  in  Italy  desires  to  secut*  the 
agency  for  the  sale  of  agricultural  and 
industrial  machinery,  metals,  etc.  Corre- 

spondence should  be  in  Italian  or  French. 
References.     Ref.  No.  31,330. 

Ait  engineer  InlBelgium  desires  to  secure 
the  exclusive  agency  for  the  sale  of  machine 
tools,  material  tor  electrical  tramways,  and 
for  steel  construction.  Quotations  should  be 
given  c.i.f.  .\ntwerp.  Terms,  credit  of  90 
days.  Correspondence  may  be  in  English. Reference.     Ref.  No.  31,547. 

.\  company  in  Denmark  desires  to  secure 
an  agency  for  the  sale  of  pig  iron  metals, 
especially  steel,  tool  steel,  machine  tools, 
mining  machinery  and  leather.  Quotations 
.should  be  given  c.i.f.  Swedish  port.  Cor- 

respondence may  be  in  English.  Ref.  No. 31,385. 

Representative  is  desired  by  a  business 
man  in  France  for  the  sale  of  machinery. 
Correspondence  should  be  in  French.  Ket No.  31.493. 

The  Bridgeport  Drafting  and  Engineering 
Co..  400  Warner  Building,  Bridgeport. 
Conn.,  has  installed  a  catalog  filing  system, 
and  would  like  to  hear  from  concerns  han- 

dling tool,  shop  equipment,,  structural  steel 
and    sheet -metal   work. 

Foi*thcoTnin9'  Meetings 
Id 

Boston  Branch,  National  Metal  Trades 
.Association.  Monthly  meeting  on  first 
Wednesday  of  each  month,  alternating 
with  the  Employers'  -Association  of  east- 

ern Massachusetts.  George  D.  Berry,  sec- 
retary, room  50-51.  166  Devonshire  St.. Boston,   Mass. 

Engineers'  Club  of  Philadelphia.  Regu- 
lar meeting  the  third  Tuesday  of  the 

month.  Lewis  H.  Kenney  is  the  chairman of  committee  on  papers. 

Electric  Hoist  Manufacturers'  .Associa- tion. Monthly  meeting  at  the  offices  of 
the  Yale  &  Towne  Manufacturing  Co.,  9 
East  40th  St.,  New  York  City.  Secretary 
W.  C.  Briggs,  Shepard  Electric  Crane  and Hoist  Co. 

Engineers  Society  of  Western  Pennsyl- 
vania. Monthly  meeting,  third  Tuesday; 

section  meeting,  first  Tuesday.  Elmer  K. 
Hiles,  secretary,  Oliver  Building,  Pitts- 

burgh.  Penn. 

The  motor-truck  sections  of  the  20th  -An- 
nual -Automobile  Shows  of  1920  will  hold 

an  exhibition  in  the  Sth  Coast  Artdlery 
Armory,  New  York,  .Tan.  3  to  10,  1920,  and 
in  the  Inte.-nalional  .Amphitheatre.  Chicago. 
111..    Jan.    24    to    31.    1920. 

Philadelphia  Foundrymen's  -Association. Meeting  first  Wednesday  of  each  month. Manufacturers'  Club.  Philadelphia.  Penn., 
Howard  Evins.  secretary.  Pier  4.^,  North 
Philadelphia,   Penn. 

Rochester  Society  of  Technical  Drafts- 
men. :Montbly  meeting  last  Thursday.  O. 

L.  -Ansevine.  Jr.,  secretary.  547  .Arnett 
Boulevard.    Rochester,    N,    Y. 

The  Socie'.v  of  .Automotive  Engineers 
will  hold  its  annual  meeting  in  New  ̂ ork 

on  Jan.  6  to  S.  inclusive.  For  further  m- 
formation  of  program,  address  the  meet- ing committee.    239  West  39th   St 
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The  Wickes  Crankshaft  Lathes 
A  LATE    addition    to  

 the 

many     high-production 
.  machines  being  put  on 

the    market    is    a    crankshaft 

lathe   built  by   Wickes   Bros., 

Saginaw,  Mich.    It  is  the  pur- 
pose of  this   machine  to  ex- 

pedite  the    work   of    turning 
crankshafts,      whether      they 
have    one    or    a 
dozen    throws. 

However,  it  goes 
further      than 
this  and  can  be 
readily    adapted 
to  facing  off  the 
cheeks     of     the 
webs.     The  ma- 

chine is  built  in 
two      standard 

types  —  one 
known     as     the 

"  Duplex  "    for 
turning  two  pins 
simultaneously, 

and    the    other, 

the  "Universal,"  for  turning  only  one  pin  at  a  time.  The 
advantage  of  the  universal  over  the  duplex  machine 
exists  only  when  the  production  requires  60  or  less 
crankshafts  per  day,  this  representing  its  average  daily 
capacity  on  six-throw  crankshafts.  For  greater  capacity 
it  is  advisable  to  use  the  duplex  machine  and  install  a 
sufficient  number  to  care  for  the  production  require- 

ments of  the  plant.  As  machines  of  this  type  are  tooled 
for  turning  two  specific  pins  it  is  advisable  to  install 
them  either  in  units  of  two  for  a  four-throw  crankshaft, 
or  three  for  a  six-throw  shaft.  Aside  from  the  pot- 
chucks  and  the  tooling,  these  two  machines  are  practi- 

cally identical. 

The  duplex  machine  is  built  with  double-end  drive 

to  minimize  the  "lag"  or  torsional  deflection  which 
results    from   driving   entirs'y    fron    one    end.      With 

By  J.  V.  HUNTER 
Western   Editor,    American   Machinist 

Manufacturers  of  machine  tools  are  vieing 
with  each  other  in  bringing  out  tools  for  in- 

creasing production,  especially  in  the  auto- 
motive field.  In  this  article  two  tools 

designed  for  the  high  production  of  crank- 
shafts are  described  and  also   illustrated. 

single-end    drive    this    "lag" begins  to  show  its  effect  after 
the  first  pin  has  been  turned 
and  will  usually  increase  with 
each  successive  pin  turned  un- 

til the  center  is  reached,  after 

which  the  "lag"  will  decrease. 
The  shaft  is  not  carried  on 

centers    but    by    substantial 
bearings   in  the 

pot-chucks.    The 
duplex    machine 
as  shown  in  the 

headpiece  is 

tooled  for  turn- 

ing pins  Nos.  1 and  6,  while  Fig. 

1  is  a  close-up 
view  of  the  tool- 

ing for  pins  Nos. 
2  and  5.  The  tool 
carriage  of  the 
duplex  machine 
consists  of  a 

double  pair  of 
toolposts,      each 

pair  situated  in  line  with  the  pin  they  are  to  turn  and 
spaced  from  6  to  7  in.  apart  so  as  to  allow  room  for  in- 

serting and  removing  the  work.  A  broad-nose  tool  is 
carried  in  each  front  post  and  is  of  sufficient  width  to 
turn  the  full  lengths  of  the  pins,  with  the  exception 
of  about  ;}  in.  on  each  end  in  addition  to  the  small 
portion  devoted  to  the  fillet.  This  portion  together 
with  the  two  end  fillets  is  turned  by  a  double  tool 
carried  in  the  rear  toolpost. 

The  machine  is  fitted  with  an  electrically  operated 
rapid  cross-traverse  on  the  carriage  which  traverses  the 
tools  at  a  speed  of  1  in.  per  second.  This  movement 
is  claimed  to  be  fool-proof,  as  the  operating  switch  auto- 

matically opens  upon  removal  of  the  operator's  hand. 
In  operation  on  a  six-throw  crank,  for  example,  it  is 

customary  to  turn  first  the  two  bearings,  styled  Nos. 

TOOL   .SET-UP   ON    DUPLEX   LATHE 



58 AMERICAN     MACHINIST Vol.  52,  No.  2 

1  and  6,  one  of  which  is  afterward  used  as  an  index  of 
angular  position  in  turning  the  remaining  four  bear- 

ings. The  indexing  is  accomplished  by  a  clamp  on  one  of 
the  pot-chucks,  lined  with  hardened-steel  pads,  which 
grips  the  finished  No.  1  pin  at  A,  Fig.  1,  and  secures 
the  proper  angular  position  of  pins  Nos.  2  and  5.  When 
finishing  the  Nos.  3  and  4  pins,  the  shaft  is  held  at  the 
inner  line-bearings  by  clamps  and  angular  position  given 
to  pins  Nos.  3  and  4  by  a  clamp  holding  the  No.  1  pin. 

For  feeding  the  tools  into  the  cut  the  tool  block  is 
provided  with  power-traverse  feed,  but  in  practice  the 
operators  find  they  can  work  faster  with  hand  feed. 
After  finishing  the  cut  with  the  front  tools  the  rear 

the  carriage  reaches  a  stop  at  the  end  of  the  cut  on  each 
successive  pin,  the  rear  tool  is  in  correct  position  to  be 
brought  forward  to  finish  the  fillets.  The  pot-chucks  for 
holding  the  shaft  are  fitted  to  revolve  on  the  faceplates 
and  have  pins  for  indexing  in  three  different  positions. 

The  duplex  and  universal  machines  are  sold  fully 
equipped  for  the  job.  The  spindles  are  high-carbon  steel 
forgings  and  run  in  bronze  bearings.  They  are  pro- 

vided with  ball-thrust  collars  and  are  driven  by  large 
herringbone  gears.  The  spur  gears  in  the  headstock 
are  of  31  per  cent,  nickel,  heat-treated  steel.  The  main 
drive  shaft  is  of  the  same  material,  turned  and  ground 
to  size. 

FIG.    2.      WICKES   UNIVERSAL  CRANKSHAFT   LATHE 

tools  are  brought  up  by  means  of  the  rapid  traverse, 
for  cutting  the  fillets. 

Previous  mention  has  been  made  of  the  use  of  this 
machine  for  turning  the  cheeks  of  the  webs,  and  for 
this  the  rapid  traverse  is  of  great  value.  When  only  a 
rough  cut  is  used  for  cheeking  this  is  begun  on  throws 
Nos.  1  and  6  with  a  double  tool  in  the  front  toolpost  that 
cuts  both  sides  simultaneously.  Provision  is  made  so 
that  without  removing  the  shaft  it  may  be  re-indexed 
and  roughing  cuts  taken  on  throws  Nos.  2  and  5  by 
the  rear  tool.  This  is  followed  by  operations  on  another 
machine  for  the  remaining  throws. 
Where  both  roughing  and  finishing  cheeking  cuts 

are  required  it  is  customary  to  make  the  first  with  the 
front  tool  and  the  latter  with  the  rear  tools;  in  which 
case  only  one  pair  of  cheeks  can  be  finished  in  each 
set-up.  For  another  method  the  carriage  is  fitted  with 
a  double  cross-slide  operated  by  a  right  and  left  feed 
screw  so  that  both  the  roughing  and  finishing  cheeking 
tools  are  fed  in  together — one  from  the  front  and  the 
other  from  the  rear,  with  the  roughing  tool  taking  its 
cut  slightly  in  advance.  An  automatic  trip  throws  out 
the  feed  on  the  roughing  cut  ahead  of  the  finishing  cut, 
while  the  latter  proceeds  to  the  finish. 

The  universal  machine,  Fig.  2,  is  similar  to  the  du- 
plex, except  for  the  tooling  and  pot-chucks.  The  ma- 
chine turns  one  pin  at  a  time  and  usually  uses  a  narrow 

tool  in  front,  which  is  fed  across  the  pin.  Sometimes 
this  tooling  is  varied  by  the  use  of  a  double  tool  which 
approximately  reduces  this  cutting  time  one-half.  When 

A  hea\'y  nickel-steel  drive  shaft  runs  lengthwise 
through  the  center  of  the  bed  connecting  the  drive  of 
the  two  headstocks  and  runs  in  phosphor-bronze  bush- 

ings. The  herringbone  pinion  driving  the  spindle  gear 
of  the  right-hand  headstock  is  provided  with  an  adjust- 

ment to  align  its  faceplate  with  that  on  the  left-hand head. 

Two  speeds,  75  to  100  r.p.m.,  may  be  obtained  by 
shifting  sliding  gears.  All  bearings,  except  the  spindle 
bearings,  are  lubricated  by  a  gang  oiling  system  with 
six  sight-feed  oilers,  which  is  shown  at  the  front  of  the 
headstock  in  the  headpiece.  The  lathe  can  be  started  or 

stopped  by  a  lever  on  the  apron  or  another  on  the  head- 
stock.  One  motion  starts  the  machine  and  the  reverse 
throws  in  an  automobile  type  of  brake  which  brings  the 
spindle  to  an  almost  instantaneous  stop.  The  clutch  is 
of  the  Hillard  double-disk  type  which  has  no  predeter- 

mined point  of  contact. 
The  ci-oss-slide  is  taper-gibbed  at  three  places  on  the 

carriage,  and  the  carriage  is  taper-gibbed  at  two  places 
on  the  bed. 

The  drive  pulley  runs  at  400  r.p.m. ;  is  20  in.  in  diam- 
eter, and  has  a  6J  in.  face.  It  is  equipped  with  Hyatt 

roller  bearings.  Both  the  duplex  and  universal  ma- 
chines are  usually  motor  driven  through  a  short  belt 

provided  with  a  tightener,  as  shown  in  Fig.  2.  The 
motor  is  15  hp.  with. a  speed  of  1200  r.p.m.  The  ma- 

chine is  furnished  with  or  without  a  feed  box  as  may  be 
desired,  and,  when  so  equipped,  has  36  feeds.  The 
weight  is  12,000  pounds. 
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II.     Directional  Control 

Bending  lead  pipe  is  easy,  but  bending  without 
distorting  it  is  quite  another  problem  when  the 
bends  are  to  be  produced  in  large  quantities. 
Until  the  invention  of  the  Du  Bois  trap  extrusion 
machine,  by  means  of  which  the  direction  of 
extrusion  is  under  close  control  of  the  operator, 
the  making  of  traps  and  bends  was  a  much  more 
complicated  process  than  it  is  now. 

A  MODIFICATION  of  the  extrusion  process  is  used 
in  the  manufacture  of  the  traps  which  are  used 
on  all  waste  pipes,  to  form  a  water  seal  against 

sewer  gas  entering  the  buildmgs  which  they  serve.  A 

drawing  of  the  machine'  for  extruding  these  traps  is 
shown  in  Fig.  11  and  a  photograph  of  the  machine  in 
operation  in  Fig.  12.  It  is  a  horizontal  hydraulic  press 
with  two  opposed  cylinders  and  a  double-end  mold  lo- 

cated between  them.  In  this  figure  A  is  the  mold  and 
BB  are  the  hydraulic  cylinders.  The  control  apparatus 
is  located  at  C  and  consists  of  valves  for  admitting 

and  discharging  water  to  and  from  each  cylinder  sep- 
arately, and  a  control  valve  operated  by  the  lever  D 

which  admits  water  to  both  cylinders  simultaneously 

iThls  machine  wag  fully  described   on  page  153, 
22.  1914).  American  Machinist. 

vol.    40    (Jan. 

but  in  quantities  varying  according  to  the  position  of 
the  lever. 

Fig.  13  shows  a  section  of  the  mold  of  the  trap 
machine.  These  molds  are  of  different  sizes  and  are 
interchangeable.  They  rest  upon  the  tie  rods  which 

hold  the  two  hydraulic  cylinders  together  and  are  lo- 
cated by  nuts  threaded  upon  these  rods.  As  the  pres- 

sure upon  a  mold  is  practically  balanced,  the  only  duty 
devolving  upon  the  nuts  is  to  hold  the  mold  against 
the  preponderance  of  pressure  required  to  curve  the 
extruding  pipe. 

A  partition  divides  the  two  cylindrical  receptacles 
which  form  the  mold,  this  partition  extending  partly 
into  the  outlet  through  which  the  lead  is  extruded. 
The  die  is  held  in  the  outlet  by  fillister-head  screws,  or, 
in  smaller  machines,  threaded  into  the  opening,  and 
the  core  fastens  into  the  top  of  the  partition,  its  upper 
end  coming  flush  with  the  top  of  the  die. 

The  core  is  of  a  peculiar  fluted  section  and  there 
are  wings  or  partial  partitions  on  the  inner  walls  of 
the  extrusion  chamber,  the  effect  being  to  partly  divide 
the  flow  of  metal  into  four  streams  which  join  just 
before  reaching  the  die.  Now,  if  the  pressure  is  equal 
upon  the  two  cylinders,  an  equal  amount  of  metal  will 
flow  from  each  side  and  the  result  will  be  a  straight 
pipe,  but  if  there  is  a  preponderance  of  pressure  and 
consequent  flow  of  metal  from  one  side  or  the  other 
the  pipe  will  curve  sharply  away  from  the  side  of  great- 

est flow. 
With  the  machine  in  Fig.  12  extruding  pipe  of  a 

FIG.   11.     DRAWING  OF  TRAP-EXTRUDING  MACHINE FIG.    12.      TRAP   MACHINR    IN    OPEi:.\TION 
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FIG.    13. SECTION   OB'   MOLD   OF   TRAP-EXTRUDING 
MACHINE 

diameter  of  one  inch,  it  is  quite  practical  by  throwing- 
the  control  lever  to  its  extreme  position  and  holding 
it  there,  to  coil  a  continuous  helix  of  pipe  as  small 
as  4-in.  mean  diameter.  It  would  be  necessary  only 
for  the  helper  to  seize  the  first  turn  of  pipe  in  his 
tongs  as  it  came  from  the  machine  and  draw  it  toward 
him  to  bring  it  into  helical  form  and  prevent  it  from 
piling  up  on  itself  in  the  form  of  a  spiral. 

To  form  a  trap,  the  operator  moves  the  control  lever 
first  in  one  direction  and  then  the  other,  being  guided 
solely  by  the  appearance  of  the  extruding  pipe  which 
will  follow  the  movements  of  his  hand  as  obediently  as 
if  endowed  with  intelligence. 

It  requires  a  considerable  degree  of  skill  to  manipu- 
late the  trap  machine,  as  it  is  solely  a  matter  of  the 

hand  and  eye  working  in  conjunction;  there  is  no 
mechanical  guide  for  the  operator. 
Any  bend  or  combination  of  bends  within  the  single 

plane  may  be  made,  the  limit  being  when  the  part 
already  extruded  becomes  so  heavy  that  its  own  inertia 
could    cause    it   to   distort    when    following    the    quick 

FKi.    14.      OVEN   FOR   HEATING  THE   CABLE 

FIG.   18.     A   10-TON  SLAB  OF  L.BAD 

changes  in  direction  caused  by  the  machine.  The  "hag 
trap"  shown  at  E,  Fig.  12,  is  a  good  illustration  of  what 
can  be  done,  the  only  movement  necessary  to  produce 

this  piece  being  a  leisurely  movement  of  the  oijerator's 
hand  on  the  control  lever.  The  sole  duty  of  the  man 
standing  back  of  the  machine  is  to  grasp  each  piece 
with  the  tongs  and  when  it  is  extruded  to  the  correct 
length,  saw  it  off,  which  he  does  with  three  or  four 
quick  strokes  of  a  common  rib  backed  saw.  The  flow 
of  pipe  does  not  stop  for  an  instant  until  the  mold  is 
exhausted. 

Correcting  Tendency  To  Bend  in   Wrong  Plane 

If  the  lead  is  of  even  temperature  all  the  way  round 
the  outlet  and  the  die  is  perfectly  polished  there  will 
be  no  tendency  for  the  pipe  to  bend  in  any  plane  other 
than  parallel  to  the  hydraulic  cylinders,  but  these  condi- 

tions cannot  always  be  maintained  and  sometimes  there 
will  be  trouble  from  bending  in  a  direction  at  an  angle 
to  the  one  desired.  The  job  of  the  third  operator  who 
is  leaning  upon  one  of  the  cylinders  is  to  keep  his  eye 
on  the  extruding  pipe  and  if  it  shows  a  tendency  to 
deviate  in  a  wrong  plane  from  a  vertical  path  he 
promptly  dashes  water  upon  the  outside  of  the  curve 
with  a  swab  which  he  holds  for  that  purpose,  and  the 
refractory  pipe  will  straighten  up  as  if  by  magic. 
The  sudden  cooling  of  the  lead  upon  the  side  that  is 
flowing  too  fast  is  what  accomplishes  the  result. 

The  number  of  traps  that  can  be  made  at  one  filling 
of  the  mold  depends  upon  their  diameter,  length,  and 
thickness  of  wall.  When  a  mold  is  emptied,  the  rams 
are  drawn  back  (by  hydraulic  pressure),  stopping  just 

within  the  cylindrical  part  of  the  mold.  In  this  posi- 
tion a  pouring  gate  is  exposed,  which  allows  the  mold 

to  be  refilled  from  a  ladle. 
Another  application  of  the  extrusion  processes  is  the 
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61 covering  of  cables  of  telephone,  electric  lighting,  .and 
other  wires  that  run  under  the  streets  of  our  cities 
or  sometimes  in  aerial  lines  across  country. 

The  cable-covering  machines  are  hydraulic  presses 
similar  in  principle  to  the*pipe  presses,  but  inverted. 
In  the  pipe  press  the  mold  is  carried  on  the  press 
ram  and  moves  upward  with  it,  while  in  the  cable- 
covering  machine  the  mold  is  stationary  and  the 
plunger  which  forces  out  the  lead  is  attached  directly 
to  the  ram  of  the  press.  The  extrusion  in  this  machine 
is  through  an  opening  in  the  side  of  the  mold  instead 
of  through  the  plunger,  which  in  the  cable-covering 
machine  is  solid. 

A  corresponding  hole  in  the  opposite  side  of  the  mold 
admits  the  cable,  and  the  inside  of  the  mold  is  so  formed 
that  thete  is  no  tendency  for  the  lead  to  escape  in  that 

the  machine  and  the  lead  mold  at  the  bottom  with  the 
opening  from  which  the  cable  is  extruded  at  about  the 
floor  level.  A  sunken  tank  in  front  of  the  press  is  kept 
full  of  water  through  which  the  cable  passes  for  the 
double  purpose  of  cooling  the  lead  covering  before  it 
is  wound  on  tho  receiving  reel,  and  for  seeking  out  pos- sible defective  places  in  the  armor. 

Each  section  of  the  cable  is  subjected  to  electrical 
test  after  coming  from  this  operation  and  if  a  defect 
exists  in  the  covering  that  allows  water  to  penetrate  to 
the  wires,  it  will  be  disclosed  and  remedied  at  this  time 
instead  of  making  trouble  after  the  cable  is  in  service. 
Figs.  16  and  17  show  respectively  the  iron  reels  on 
which  the  cable  is  wound,  and  the  impregnating  vats. 
These  reels  are  the  ones  that  carry  the  cable  in  the  heat- 

ing ovens  back  of  the  armoring  presses.    As  the  cable 

FIGS.    15,   16    AND   17.      REELS.  VATS,   AND  OVENS   USED  IN  IMPREGNATING  CABLES 

Fig.   15 — The  cable-armoring  press.     Fig.    16 — Iron   reels   on  which  the  cable  is  wound  to  be  Impregnated. 
Fig.  17 — The  impregnating  vats. 

direction.  The  cable  itself  passes  from  a  reel  at  the 
rear  of  the  press  through  the  mold  (coming  out  of  the 
opening,  where  the  lead  is  extruded),  and  is  kept  under 
tension  by  a  power-driven  reel  in  front,  the  flow  of 
lead  forming  a  pipe  around  the  cable  which  easily  car- 

ries the  latter  forward  with  it.  The  cable  itself  takes 

the  place  of  'Me  core  of  the  pipe  machine. 

"Impregnating"  the  Cable 

Bef  yfe  coming  to  the  covering,  or  "armoring"  presses, 
the  <;able,  reel  .and  all,  is  immersed  in  a  huge  vat  of  im- 
r-regnating  fluid  resembling  boiling  pitch.  The  object 
is  of  course  to  saturate  the  fiber  covering  of  the  in- 

dividual wires  and  units  with  a  material  impervious  to 
moisture  and  resistant  to  ordinary  causes  of  deteriora- 
tion. 

The  cables  are  suspended  in  the  hot  solution  for 
several  hours  until  they  are  thoroughly  impregnated, 
when  they  are  ready  for  their  lead  covering.  As  it  is 
not  always  practicable  to  send  a  cable  directly  from  the 
impregnating  vats  to  the  armoring  presses,  and  ns  the 
impregnating  compound  becomes  stiff  and  unyie'ding 
when  cold,  it  is  necessary  to  provide  means  of  reheating 
the  cable  immediately  before  it  receives  its  lead  armor. 

For  this  purpose  there  is  located  back  of  each  press 
a  steam-heated  brick  oven  large  enough  to  receive  a 
reel  of  cable.  One  of  these  ovens  is  shown  in  Fig.  14, 
while  in  Fig.  15  may  be  seen  one  of  the  armoring  presses 
with  its  melting  furnace.  The  next  press  to  the  right 
in  this  latter  picture  is  partly  hidden  behind  the  post, 
but  a  corner  of  its  heating  oven  may  be  seen  in  the 
background. 

The  hydrauliv  cylinder  of  the  press  is  at  the  top  of 

with  its  lead  covering  comes  from  the  presses  it  is  wound 
directly  onto  the  wooden  reels  upon  which  it  is  sh'pped. 

Contrary  to  what  might  be  expected,  the  lead  in  the 
mold  is  not  in  a  molten  state  either  in  the  trap  machine, 
pipe  or  armoring  presses ;  in  fact,  in  the  case  of  the  two 
latter  it  is  perfectly  practical  to  extrude  cold  metal,  the 
only  difference  being  the  higher  pressures  required.  The 
fiowage  of  the  metal  in  the  die  generates  a  considerable 
degree  of  heat,  so  that  molten  metal  instead  of  cooling 
in  the  die  would  come  out  in  a  shower  rather  than  in  a 
continuous  piece. 

After  the  molten  lead  has  been  run  into  a  mold,  a 
certain  time  is  allowed  for  it  tc  solidify,  the  aim  being 

to  extrude  it  at  that  temperature  where  it  is  in  a  plas- 
tic state,  taking  form  readily  and  yet  possessing  suf- 

ficient cohesion  to  allow  it  to  maintain  its  shape. 
In  the  trap  inachines  it  is  necessary  to  keep  a  gas 

flame  on  the  moid  in  order  to  maintain  the  best  working 

temperature,  while  on  the  pipe  presses  quite,  the  con- 
trary condition  prevails  and  many  of  the  molds  are 

water  jacketed. 

Rolling  Sheet  Lead 

The  rolling  of  sheet  lead  presents  some  interesting 
problems,  not  the  least  of  which  is  the  handling  of  the 
heavy  weights  involved.  In  Fig.  18  may  be  seen  the 
cast  ingot  ready  for  the  mill.  This  picture  also  shows 
the  permanent  mold  for  casting,  the  furnace  in  the  back- 

ground for  melting  the  metal,  and  the  means  provided 
for  handling  the  mass  of  lead. 

This  ingot  is  6  x  19  ft.  in  size  and  nearly  6  in.  thick; 
ic  therefore  weighs  in  the  neighborhood  of  10  tons. 

Four  hooks,  marked  AAAA  in  the  picture,  are  set 
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into  corresponding  recesses  in  the  mold  before  pouring 
the  metal.  A  valve  inside  the  kettle,  which  may  be  seen 
back  of  the  moid,  allows  the  molten  lead  to  flow  out  of 
the  spout  B  directly  into  the  mold. 

When  the  latter  is  level  full  and  the  flow  stopped,  all 
dross  and  impurities  are  carefully  raked  off  the  surface 
and  the  slab  allowed  to  set.  The  pouring  is  so  timed 
that  the  slab  will  have  assumed  the  proper  working  tem- 

perature at  about  the  time  the  mill  finishes  rolling  the 
previous  piece. 

The  frame  C  is  now  connected  with  the  hooks  .4,  the 
crane  attached  and  the  slab  lifted  out  and  deposited  on 
skids  where  the  top  surface  is  scraped  to  remove  any 
dirt  or  other  foreign  substances  that  would  otherwise 
be  imbedded  in  the  metal  when  passing  through  the  rolls. 

The  mill  is  shown  in  Fig.  19.  The  lower  main  roll 
and  each  alternate  small  roll  on  the  bed  of  the  machine 

'  .r 
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FIG.  19.     ROLLING  THE  SLAB  INTO  SHEETS 

are  positively  driven  by  a  powerful  reversing  motor 
under  control  of  the  operator  at  the  left  of  the  machine. 
The  crane  picks  up  the  10-ton  slab  shown  in  Fig.  18  and 
places  it  on  the  small  rollers,  which  pass  it  back  and 
forth  between  the  reducing  rolls  until  it  is  brought  to 
the  requisite  thickness. 

The  upper  reducing  roll  is  raised  and  lowered  by  an 
independent  motor,  and  when  the  slab  is  first  put  into 
the  mill  this  roll  is  set  down  0.015  or  0.020  in.  at  each 
pass,  the  amount  of  reduction  being  gradually  lessened 
until  on  the  final  passes  the  reduction  may  not  exceed 
O.OOI  in.  per  pass,  but  by  this  time  the  slab  will  have 
been  reduced  to  sheets  I  in.  in  thickness.  Four  such 
slabs  can  be  reduced  to  J-in.  sheets  in  one  day. 

For  their  kind  assistance  and  cooperation  and  for  the 
facilities  placed  at  his  disposal  in  securing  photographs 
and  information  relative  to  the  machinery  and  processes 
described  in  this  article,  the  author  is  indebted  to 
T.  G.  W.  Fine,  of  the  United  Lead  Co. ;  A.  R.  Von  Keller 
of  the  National  Coi.duit  and  Cable  Co.,  and  Milton  Liss- 
berger,  of  Marks,  Lissbergers  Sons. 

Circular  Milling  on  a  Straight  Table 
By  Frank  C.  Hudson 

The  motor  vehicle  has  so  many  parts  which  present 
new  machining  problems  that  they  afford  great  oppor- 

tunity for  special  fixtures  and  for  the  adaptation  of 
standard  machines,  in  cases  where  the  quantity  of  the 
product  is  not  sufficient  to  warrant  having  special  ma- 

chines built  for  the  purpose.     A  case  of  this  kind  is 

FIG.    1.     THE  CUTTERS  AND  FIXTURE 

shown  in  a  special  fitting  for  a  Pierce-Arrow  truck, 
where  it  is  only  necessary  to  finish  the  piece  on  a  part 
of  its  circumference  and  the  inside  of  the  cheeks. 

The  first  operation  bores  a  hole  through  the  barrel  of 
the  piece.  A,  Fig.  1,  which  is  then  placed  on  the  man- 

drel shown  together  with  the  journals  B  and  C  at  each 
end  of  the  work.  This  mandrel  contains  also  the  gear  D. 
This  assembly  fits  into  the  bearings  E  and  F  and  is  held 
in  position  by  the  clamps  G  and  H. 

These  clamps  carry  a  half  bearing,  and  when  swung 
into  position  are  held  by  bolts  as  shown  in  Fig.  2.  With 
the  work  mounted  in  the  position  shown,  the  gear  D 
meshes  into  the  rack  R,  which  is  bolted  to  the  table  of 
a  Kempsmith  milling  machine.  It  can  readily  be  seen 
how  the  action  of  the  gear  and  rack  will  revolve  the 
work  against  the  milling  cutters  by  simply  throwing  in 
the  regular  longitudinal  feed  on  the  table.  Various 
modifications  of  this  can  readily  be  devised  to  handle 
work  of  a  similar  nature. 

FIG.    2.      THE    FIXTURE    ..1"    \\  UKK 
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Extracts  From  Chordal's  Letters 
In  this  letter  Chordal  tells  about  a  very  ingenious 
device  for  counting  revolutions,  the  action  of 
which  is  surprising.  He  also  tells  us  something 
about  the  genesis  of  a  well-knotini  positive-pres- 

sure blower  which  goes  to  show  tnat  a  device 

may  eventually  be  used  for  a  purpose  entirely 
different  from  that  intended  by  the  inventor. 
An  instance  of  a  limiting  factor  in  the  use  of 
labor-saving  machinery  and  the  passing  of  an 
old-time  household  article  are  also  mentioned. 

Mr.  Editor: 

*  *  *  There  are  lots  of  different  kinds  of  revo- 
lution counters  to  be  put  on  machines  to  indicate  the 

speed  at  which  they  are  running,  these  devices  consist- 
ing of  some  sort  of  mechanism  which  is  connected  with 

the  machine  whose  speed  is  to  be  counted.  But  there  is 

a  new-fangled  revolution  counter,  a  "tachometer"  as  it 
is  called,  which  is  peculiar  in  that  while  iv  has  to  be 
connected  with  the  machine  whose  speed  is  to  be  count- 

ed, the  connection  does  not  necessarily  involve  any 
mechanical  moving  parts,  and  it  will 
answer  if  the  tachometer  is  simply  set 
or  hung  on  the  machine. 
*  *  *  The  tachometer  is  based 

on  the  theory  that  if  you  have  a  lot  of 
elements  which  can  vibrate  and  each 
has  some  different  rate  of  natural 
vibration,  a  certain  one  of  them  will 
vibrate  only  in  response  to  vibrations 
at  that  given  rate.  We  often  notice 
at  home  in  the  evening  that  a  certain 
window  pane  will  vibrate  when  a  cer- 

tain locomotive  passes.  This  means 
that  the  rate  of  vibration  of  that  win- 

dow pane  is  the  same  as  the  rate  of 
repetitions  of  the  exhaust  or  some  other  rattle 
of  that  particular  locomotive.  Some  other  locomotives, 
or  that  particular  one,  running  at  some  different  speed, 
will  cause  some  other  window  pane  to  rattle. 

•  *  *  The  tachometer  that  I  am  speaking  of  is 
illustrated  in  Fig.  1,  in  which  we  see  the  ends  of  a 
series  of  flexible  tongues,  and  if  we  notice  which  tongue 
is  vibrating,  the  scale  on  the  instrument  will  show  the 
speed  of  the  vibration  of  the  machine  whose  rate  of 
vibration  this  particular  tongue  responds  to.  Fig.  2 
represents  a  turbo-generator  with  a  tachometer  setting 
upon  it,  or  merely  bolted  to  it.  While  the  revolving 

member  of  a  turbo-generator  is  gotten  into  as  nearly 
a  perfect  balance  as  is  practicable  there  is  still  some 
little  shake  about  the  thing,  and  the  tachometer  will 
recognize  this  shake  and  its  particular  tongue,  which 
is  appropriate  to  that  rate  of  shaking,  will  vibrate,  and 
the  rate  can  be  read  upon  the  scale.  As  speed  changes, 
that  particular  tongue  will  cease  vibration  and  some 
other  tongue  will  vibrate  and  indicate  the  speed.  In 
a  turbine  subject  to  variations  in  speed  the  face  of  the 
tachometer  may  be  watched  and  it  will  be  observed  that 
one  of  the  tongues  vibrates  and  then  quits  and  another 
starts  to  vibrate,  and  so  on,  the  changes  of  speed  of 
the  turbine  being  indicated  as  the  zone  of  vibration 
runs  along  or  changes  position  on  the  series. 

•  *     *    The  makers  of  this  very  peculfar  tachom- 

FIG.  1.  A  VIBRATING  TACHOMETER 

eter  make  a  little  demonstrating  instrument,  Fig  3,  to 
illustrate  its  workings.  In  this  little  demonstrating 
instrument  there  are  six  flexible  steel  tongues  of  dif- 

ferent lengths,  and  their  bent  free  ends  are  colored 
white  so  that  their  vibration  may  be  readily  appreci- 

ated. The  shortest  tongue  is  about  2i  in.  long,  and  the 
longest  one,  about  2.?  in.  long,  intermediate  tongues 
being  of  intermediate  lengths.  The  tongues  are  about 

'^V  in.  in  thickness  and  about  i  in.  wide.  The  roots 
of  these  tongues  are  anchored  in  a  fixture  mounted  fix- 

edly on  a  ring  which  is  provided 
with  a  handle,  and  in  this  ring  freely 
revolves  a  little  wheel.  The  wheel  has 
a  hole  at  one  portion  of  its  rim  so 
that  the  wheel  is  thrown  out  of  bal- 

ance, and  the  spindle  is  arranged  to 
be  started  into  rapid  motion  by  a 
string,  the  same  as  a  boy  spins  a  top. 
*  *  *  You  take  this  little  instru- 

ment in  your  hand  and  set  the  wheel 
spinning.  Being  out  of  balance  the 
result  is  that  a  little  shake  or  vibra- 

tion is  given  to  the  whole  instrument. 
We  do  not  know  and  do  not  care  at 

.  present  about  the  rate  of  rotation  of 
the  wheel.  It  runs  so  fast  that  none  of  the  tongues  vi- 

brate. After  a  while,  as  the  wheel  slows  down,  ita 
rate  of  rotation  will  correspond  with  the  natural  rate 
of  vibration  of  the  shortest  tongue,  and  that  shortest 
tongue  will  vibrate.  As  the  speed  of  the  wheel  slows 
down  the  first  tongue  ceases  its  vibration  and  the  sec- 

ond tongue  starts  in,  and  so  on  till  finally  only  the 
longest  tongue  vibrates,  and  finally  its  vibration  will 
stop,  the  rate  of  turning  of  the  wheel  having  gotten 
below  the  rate  of  vibration  of  any  of  the  tongues. 
*  *  *  If  we  would  go  to  the  trouble  to  do  it,  we 

could  ascertain  what  these  various  rates  of  vibration 
are  and  we  could  mark  each  of  the  tongues  accordingly. 
That  is  all  there  is  to  this  new-fangled  tachometer 
which  is  really  a  simpler  instrument  than  this  demon- 

strating device,  for  you  might  take  the  wheel  entirely 
out  of  the  demonstrating  device  and  then  merely  lay 
the  device  on  the  steam  turbine  or  other  machine,  and 
if  there  were  tongues  enough  and  they  had  been 
marked,  some  particular  one  of  them  would  vibrate  and 
show  the  speed  at  which  the  turbine  was  running. 
*  *  *  Now  the  question  is  how  much  of  a  vibra- 

tion is  there  about  these  tongues.  A  Cornell  profes- 
sor of  mechanical  engineering  examined  one  of  these 

demonstrating  instruments  in  my  office  and,  in  advance 
of  trial,  he  understood  its  principle  perfectly.  But  he 
was  asked  how  far  the  ends  of  these  tongues  would  vi- 
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FIG.   2.     THE  TACHOMETER  APPLIED  TO  A 

TURBO-GENERATOR 

brate,  and  this  set  him  thinking.  He  hazarded  a 
guess  at  i  in.  but  seemed  a  little  dubious  about  the 
vibration  being  that  much,  his  theory  being,  first,  that 
the  instrument  would  not  have  the  power  to  produce 
that  much  vibration  and,  second,  the  steel  of  which  the 
tongues  were  made  would  not  stand  the  punishment  for 
any  length  of  time.  The  instrument  was  then  put 
through  its  paces,  in  the  manner  which  I  have  de- 

scribed, and  when  the  shortest  tongue  started  in,  lo  and 
behold,  it  vibrated  2i  in.,  and  when  it  came  the  turn 
for  other  tongues  their  vibrations  would  be  from  I* 
to  2i  inches. 

*  *  *  Notwithstanding  this  very  extended  ampli- 
tude on  the  part  of  the  tongues,  I  have  never  heard  of 

a  case  of  their  breakage  due  to  punishment. 
*  *  *  Mr.  Johnston,  the  president  of  the  Roots 

company,  was  telling  me  yesterday  something  of  the 
early  history  of  the  Roots  blower,  a  type  of  blower 
which  is  found  the  world  over,  the  name  Roots  being 
applied  to  this  well-known  type. 

The  Roots  blower  consists  of  two  impellers  revolving 
in  a  casing  and  driven  by  external  gears  on  their 
shafts,  the  lobes  of  the  impellers  sweeping  the  interior 
of  the  casing  and  touching  each  other  as  they  revolve. 
*  *  *  At  present  Roots  blowers  are  made  with 

metallic  impellers,  but  when  they  were  originated  by  the 
Roots  Brothers  many  years  ago,  their  peripheries  were 
formed  of  wooden  staves  fastened  to  spiders  mounted 
on  the  shafts. 

*  *  *  It  seems  that  the  Roots  Brothers  invented 
this  machine  as  a  water  motor,  to  take  the  place  of 
big  overshot  wheels,  etc.  One  of  the  machines  was 
built  and  tried,  but  its  wooden  impellers  swelled  and 
choked,  and  required  redressing.  After  they  were 
dressed  the  machine  was  run  idle  to  test  its  running, 
and  Mr.  Mullikin,  the  foundry  foreman,  happened  to  be 
standing  near  the  outlet  side  of  the  machine  and  he 
got  the  benefit  of  the  air  blast.  He  at  once  said  that 
that  would  be  a  good  machine  for  the  foundry  to  blow 
the  air  for  the  cupola. 
*  *  *  The  machine  was  not  a  success  as  a  water 

motor,  and  Mr.  Mullikin's  little  speech  proved  to  be  a 

prophecy,  for  the  Roots  blower  has  for  many  years 
proved  an  eminent  success  in  handling  air  and  other fluid. 

*  *  *  Mr.  Bookwalter  was  interested  in  the  man- 
ufacture of  harvesters,  the  Champion  machine,  I  be- 

lieve, but  spent  several  years  in  travel,  and  at  one  time 
the  Maharaja  of  Something  in  India,  was  showing  Mr. 
Bookwalter  his  immense  wheat  fields  while  harvesting 
was  going  on.  There  was  an  army  of  native  harvesters 
working  by  hand  with  cradles  or  sickles,  binding  the 
grain  with  straw  bands  made  from  the  grain  as  cut. 
It  was  a  wonderful  sight  for  Mr.  Bookwalter,  who  called 
the  attention  of  the  Prince  to  the  fact  that  one  of  the 
Springfield  machines  would  take  the  place  of  this  whole 

lot  of  laborers  and  cut  about  25  acres  a  day.  "I  know 
all  about  that,"  said  the  Prince.  "I  have  seen  your 
machines  at  work,  and  I  have  been  in  the  Springfield 
factory  and  have  seen  them  making  the  machines.  They 
are  wonderful  machines,  but  how  much  does  the  twine 

cost  for  each  acre  cut?"  Mr.  Bookwalter  was  able  to 
at  once  figure  this  matter  out  and  told  the  Prince  how 
much  the  twine  cost,  and  then  the  Prince  announced 
that  the  cost  of  this  binding  twine  per  acre  was  more 
than  his  entire  present  cost  per  acre  for  harvesting 
and,  besides,  what  would  these  men  do?  They  know 
nothing,  they  could  not  be  mechanics  or  book-keepers, 
even  if  there  would  be  some  of  such  work  to  do. 

*  *  *  Those  of  us  who  are  old  enough  can  re- 
member the  days  of  the  flail,  before  the  threshing  ma- 

chines became  fashionable.  Did  you  ever  try  to  handle 
one  of  these  flails  and,  if  so,  did  not  you  find  it  more  awk- 

ward than  the  bricklayer's  trowel  ?  However  that  may 
be,  you  will  now  find  very  few  men  who  know  how  to 
handle  the  flail,  and  I  doubt  if  you  could  get  a  flail 
through  a  Chicago  mail  order  house.  The  threshing 
machine  has  chased  the  flail  out  of  existence. 
*  *  *  Happening  to  catch  Mrs.  Gordon  doing 

some  sewing  with  one  end  of  her  seam  pinned  to  her 
knee,  I  called  her  attention  to  the  sewing  bird,  the 
little  metallic  affair,  bird  shaped,  that  you  clamp  on 
the  edge  of  the  table  and  cause  to  open  its  mouth  by 

   pressing  on  the  tail, 
the  little  bird  hold- 

ing the  distant  end 
of  the  seam.  I 

promised  the  lady  I 

would  get  her  a  sew- ing bird  next  day, 

and  I  started  in  with 
good  intentions.  No 
store  that  I  visited 
had  ever  heard  of 
the  thing,  and  I 
later  tried  a  number 
of  stores  in  large 

cities,  but  it  was  no 
go.  When  I  asked 
for  a  sewing  bird 
the  clerks  would 
think  I  was  kidding 
them.  Getting  in 

earnest,  I  advertised 
in  the  home  papers, 
with  the  result  that 

several  old  residenters  brought  in  crude  home-made 
sewing  birds  which  they  had  had  around  home  for 

generations.  At  Wanamaker's  store,  in  Philadelphia, 
they  told   me   that  these   sewing   birds   were   French 

FIG.   3.     INSTRUMENT  TO  DEMON- 
STRATE THE  PRINCIPLE  OP 

THE  TACHOMETER 
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and  that  their  last  importation  had  been  about  20 
years  before  the  time  of  my  inquiry.  They  later 
wrote  me  that  they  had  imported  a  new  lot,  and  I  got 
one  of  them,  and,  about  five  years  after  my  promise, 
I  had  the  pleasure  of  giving  it  to  Mrs.  Gordon.  It  was 
the  same  old  silver-plated  looking  bird  of  my  boyhood, 
with  a  red  pincushion  on  its  back.  The  sewing  ma- 

chine had,  in  effect,  chased  these  sewing  birds  out  of 
existence,  and  I  have  often  wondered  how  Wanamaker 
came  to  import  the  new  lot,  or  what  had  kept  alive 
their  manufacture  in  France,  though  I  can  understand 
that  in  Europe  the  sewing  machine  is  not  the  universal 
household  implement  that  it  is  with  us. 

*  *  *  Bert  had  gotten  a  roller  trackway  for  un- 
loading pig  iron  at  the  shop.  The  affair  consisted  of 

sections  about  12  ft.  long  and  a  foot  wide,  with  a 
series  of  rollers  about  3  in.  in  diameter  and  4  in.  apart. 
One  end  of  one  of  these  sections  would  be  poked  into 
a  railroad  car,  the  other  end  of  the  section  resting  on  a 
trestle  where  it  joined  a  succeeding  section,  and  so  on 
until  the  sections  reached  out  into  the  yard  where  the 
pig  iron  was  piled.     The  affair  would  be  down  grade 

so  that  a  man  on  the  car  would  place  a  pig  and  start 
it  dovim,  while  a  man  at  the  distant  end  would  pick  it 
up  and  pile  it. 

*  *  *  When  Bert  stated  to  the  yard  foreman  that 
this  thing  was  coming  the  foreman  kicked  like  a  .steer. 
He  saw  no  use  for  the  thing,  and  there  was  no  reason 
why  the  men  could  not  pick  up  the  pigs  of  iron  from 
the  car  and  carry  them  off  and  pile  them  up.  A  strike 
came  very  near  resulting  from  the  introduction  of  this 
useful  contrivance.  But  the  thing  came  and  it  was  put 
into  use  and  it  stayed  in  use,  until  after  years  of  use, 
sections  became  broken,  and  it  took  time  to  get  new 
ones  from  the  factory.  And  then  Bert  had  the  time 
of  his  life  arguing  with  the  yard  foreman  who  said 
that  nothing  could  be  done  until  these  new  parts  came. 
Bert  suggested  that  all  that  was  necessary  was  to  pick 
the  pigs  up  from  the  car  and  carry  them  out  into  the 
yard  and  pile  them  up,  the  same  as  they  used  to 
do.  But  the  yard  foreman  saw  the  possibilities  of  a strike. 

Yours  very  truly, 

Chordal. 

Tap  Drills,  Clearances  and  Tolerances 
By  WALTER  J.  RUDOLPH 

Chief  Engineer,   Imperial   Brass   Manufacturing   Co.,   Chicago,   111. 

The  procedure  recommended  in  this  article  for 
selecting  tap  drills  for  screw  threads  is  based 
upon  modern  practice  and  takes  into  account 
several  factors  whose  importance  is  recognized 
but  which  are  not  always  allowed  for  in  making 
a  choice.  Tables  of  clearances  and  tolerances  are 
also  included. 

THE  solution  of  the  problem  of  cutting  threads  as 
it  affects  manufacturing  in  general,  depends  upon 
the  selection  of  the  proper  size  of  tap  drill  for  the 

internal  thread  and  upon  the  clearance  and  tolerances 
applied  to  both  threads.  The  lubricant  used  and  the 
style  of  tool  will  have  little  effect,  if  any,  when  these 
other  features  have  not  been  correctly  taken  care  of. 

The  size  of  drill  to  be  used  depends  not  only  upon  the 
size  of  the  thread  but  also  upon  the  material  to  be 
threaded.  The  smaller  the  shank  of  the  tap,  the  larger 
should  the  tap  drill  be  so  that  the  amount  of  material 
to  be  cut  away  will  not  present  too  great  a  resistance  to 
the  shank.  The  length  of  thread  must  also  be  con- 

sidered as  the  long  thread  offers  much  more  resistance 
than  the  short  one.  At  the  same  time  the  shorter 
length  of  thread  must  be  fuller  or  more  perfect  because 
of  the  smaller  number  of  threads  which  are  engaged. 
In  Table  I  two  classes  are  recognized,  the  short  thread 
having  a  length  equal  to  or  less  than  its  outside  dia- 

meter, and  the  long  thread  including  all  other  cases. 
Likewise,  two  kinds  of  materials  are  specified,  those 

easy  to  tap,  such  as  cast  bronze,  iron,  steel,  aluminum, 
and  wrought-and  cast-brass,  and  those  hard  to  tap, 
such  as  wrought  bronze,  aluminum,  iron,  steel,  and 
wrought-  and  ca.st-copper.  With  the  cast  materials,  a 
smaller  drill  may  be  used  because  of  their  granular  struc- 

ture which  cuts  and  chips  away  rather  readily  and  con- 
sequently rtiaket^  the  work  of  the  tap  easier  while  at 

the  same  time  it  makes  necessary  a  more  perfect  thread 

because  of  its  weakness.  The  more  tenacious  wrought 
materials  are  fibrous  and  difficult  to  cut  and  will  require 
a  larger  drill  to  save  tap  breakage.  They  also  are 
stronger  and  will  not  require  so  perfect  a  thread.  It 
must  also  be  remembered  that  these  materials  are  more 
likely  to  tear  if  too  full  a  thread  is  attempted. 

Some  Variation  Expected 

Some  variation  from  these  classes  will  of  course  be 
expected  such  as  very  soft  brass  or  very  hard  steel, 
in  which  cases  a  larger  drill  would  be  used  to  prevent tearing. 

The  tap  drills  of  the  table  will  be  found  to  give 
theoretically  from  63  to  85  per  cent,  of  full  thread 
figured  from  the  root  of  the  thread  to  the  tap  drill. 
Actually  these  amounts  will  be  increased  from  5  to  15 
per  cent,  because  of  the  tendency  of  the  metal  to  flow 
and  fill  up  the  root  of  the  tap. 

In  the  first  column  the  lettered  classes  are  purely 
arbitrary  and  are  introduced  for  convenience  only. 

As  an  example  of  the  use  of  the  table,  suppose  we 

have  to  tap  a  -r%-i"->  18-threads-per-inch  hole  in  cast 
brass  i  in.  thick.  This  would  fall  in  class  G 
and  as  the  material  is  easy  to  tap  and  the  thread  is 
long  we  should  select  a  drill  which  will  drill  a  hole  of 
a  size  to  produce  75  per  cent,  of  full  thread.  To  do 
this  we  determine  the  pitch  diameter  of  the  thread, 
Pd  and  double  depth  of  thread  Dd  from  tables  or  in  any 
other  convenient  way. 

Let  Pc  represent  per  cent,  of  thread  specified  in  table 
and  Td  the  diameter  of  tap  drill.    Then 

Td  ̂   Pd  —  [{Pc  —  50%)  X  Dd] 
Tr,  usually  works  out  to  a  size  which  does  not  corre- 

spond to  any  standard  drill.  In  most  cases,  however,  a 
special  tool  is  used  which  can  be  made  exactly  to  size. 
If  it  is  necessary  to  use  a  standard  drill  the  nearest 
size  to  the  calculated  value  should  be  chosen.  This 

calculation  applies  to  machine  tapping.  For  hand  tap- 
ping the  value  of  Pc  can  be  increased  10  per  cent,  be- 
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cause  the  operator  can  feel  the  pull  of  the  metal  and 
relieve  it  somewhat. 

In  view  of  the  lack  of  a  generally  accepted  standard 
of  fits  to  be  applied  to  internal  and  external  threads, 
Table  II  has  been  prepared  on  the  basis  of  modem 
manufacturing  practice. 

Class  A  or  wrench  fit  would  be  applied  to  those  cases 

TABLE  I.     DATA FOR  USE  IN  CHOOSING TAP 
DRILLS 

Per  Cent. of  Full  Thread 
Number Materials  Hard          Materials 

Diameter, of  Threads 
to  Tan 

Easy  t 

3  Tap 

Class Inches 
per  Inch 

Short 

Long 

Short 

Long 

A Not  less  than  H  in 8  thr.  or  less 76 72 81 77 
B Not  less  than  1  in. 10  thr.  or  less 

/') 

71 

80 76 
C Not  less  than  J  in. 1 2  thr.  or  less 74 

70 

79 75 
D To  i,  inc. 1 6  thr.  or  less 

72 

67 76 72 
h: Over  j 16  thr.  or  less 

74 

70 81 78 
K To    ,  inc. 20  thr.  or  less 

68 

63 73 68 
(i To    ,  inc. 20  thr.  or  less 

76 

72 

79 75 

H Over  i 20  thr.  or  less 81 78 83 81 
I To  i,  inc. 24  thr.  or  less 

68 

63 74 70 
.1 To  J,  inc. 24  thr.  or  less 76 72 81 78 
K Over  i 

To  },  inc. 
24  thr.  or  less 81 78 83 81 

I- 30  thr.  or  less 74 

69 

79 75 
M To  i,  inc. 30  thr.  or  less 

78 75 

81 78 
N Over  J 30  thr.  or  less 

80 

78 83 81 
0 To  i,  inc. More  than  30  thr. 81 79 83 81 
P Over  J More  than  30  thr. 83 81 85 83 

where  alignment  is  governed  by  the  threads  engaging 
with  each  Other  and  should  be  a  very  exact  job. 

A  class  B  or  tight  fit  is  one  that  would  require  a 
maximum  of  hand  exertion  to  turn  one  thread  into  the 
other  and  would  be  used  where  a  close  fit  is  required 
without  the  use  of  a  wrench. 

Class  C  or  hand  fit  is  used  for  parts  where  the  as- 
sembly depends  somewhat  upon  the  thread  for  the  loca- 

tion of  the  respective  parts.  This  class  allows  the 
threads  to  be  turned  by  hand  and  also  permits  of  ma- 

chine assembly. 
Class  D  or  average  fit  applies  to  the  general  run 

of  work  and  allows  a  tolerance  to  be  applied  which  is 
practical  for  production  purposes. 

Classes  E,  F  and  G  can  be  applied  where  s.  loose  fit 
is  permissible  or  possibly  necessary. 
Any  fit  looser  than  those  specified  would  have  to 

be  treated  as  special  with  the  type  of  work  as  the 
governing  factor.  The  coarser  the  fit,  the  greater 
the  tolerance  that  can  be  applied. 

Figuring  the  Fits 

In  figuring  fits,  the  first  step  is  to  specify  the  internal 
thread  0.002  in.  larger  than  the  pitch  diameter  because 
most  commercial  taps  produce  such  a  size  after  the 
keenness  of  the  edge  has  been  taken  off.  The  external 
thread  can  then  be  based  upon  the  class  of  fit  as  it  is 

TABLE  II. SCREW-THREAD  CLEARANCES  AND  TOLERANCES 

Average   Varia 
ion   . 

  Extremes   
Class  of Clearance, Least         Greatest 

Fit Inch External Internal Tol.              Tol. 
A  wrench 0.002 

+0  0005 
—0.0005 

+0  0010 
—0  0005 0.0010         0  0035 

B  tight 0.003 +0.0005 -0.0005 +0.0010 
—0  0005 0.0020         0.0045 

C  hand 0.004 +  0.0005 —0  0005 +0.0015 
—0  0005 0.0030         0.0060 

D  average 0.005 
+0.0005 —0.0010 +  0  0005 

—0  0005 0.0040         0.0075 

E  easy 0.006 
+0.0005 —0.0010 +  0  0020 

—0  0005 0  0050         0  0090 

F  loose 0.007 
+  0.0005 
—0.0015 +0  0020 

—0.0005 0.0060         0  0105 

G  coarse 0.008 
+  0.0005 
—0.0015 +0.0020 

—0.  0005 0.0070         0.0115 

easier  to  change,  most  dies  being  adjustable  while  very 
few  taps  are. 

The  next  step  is  to  apply  a  proper  tolerance  to  both 
threads  as  they  are  seldom,  if  ever,  exactly  to  size. 
The  tendency  should  be  to  keep  the  thread  as  near 

to  size  as  possible  and  not  to  take  advantage  of  the 
full   tolerance. 

The  first  two  columns  of  Table  II  give  the  classes  of 
fits  and  the  recommended  clearances.  The  column  under 

"Variation"  gives  the  plus  and  minus  tolerances  ap- 
plicable to  each  fit.  It  will  be  noted  that  the  greatest 

tolerances  are  applied  where  they  can  be  utilized  to  the 

best  advantage.  The  last  column  under  "Extremes" 
gives  the  exact  figures  in  either  direction  and  shows 
that  the  parts  would  still  fit  together  if  the  extremes 
were  carried  out  in  opposite  directions. 

Larger  tolerances  are  allowed  for  internal  threads  be- 
cause of  the  lack  of  adjustment  facilities  in  the  tools 

used  and  because  of  the  comparative  difficulty  of  exact 
measurements. 

An  Unusual  Belt  Drive 
By  B.  M.  Davis 

The  halftone  shows  an  unusual  belt  drive  which 
has  been  in  commission  for  several  years  and  has  given 
complete  satisfaction.  It  drives  three  floors  of  a  ma- 

chine   shop    in    Waterbury,    Connecticut. 
There  are  three  belts  on  the  main  pulley  of  the  engine. 

The  one  at  the  front  drives  a  line  shaft  in  the  base- 
ment of  the  building.     The  center  belt  passes  under 

AN   UNUSUAL    BELT    DRIVE 

the  front  idler  pulley  on  the  jackshaft.  over  the  large 
pulley  above  and  back  to  the  main  pulley  again. 

The  large  pulley  above  is  mounted  on  the  end  of  the 
line  shaft  on  the  first  floor.  The  idler  for  this  belt  is 
keyed  to  the  jackshaft  and  the  two  turn  together. 

The  belt  at  the  back  passes  under  the  back  idler 
pulley  and  over  the  pulley  mounted  on  the  end  of  the  line 
shaft  for  the  second  floor.  The  back  idler  runs  free  on 
the  jackshaft  but  as  the  front  idler  is  keyed  to  and 
turns  the  shaft  practically  at  the  same  speed  as  the 

back  idler  there  is  no  "loose  pulley  trouble"  here,  the 
freedom  of  the  back  idler  merely  being  necessary  to 
take  care  of  slippage  of  either  belt.  The  jackshaft 
runs  in  boxes  which  can  slide  on  the  angle  brackets. 
At  the  back  of  the  columns  to  the  left,  a  hand-operated 
gear  affords  means  for  adjusting  the  jackshaft  bearings 
for  the  purpose  of  tightening  the  belts  in  case  such 
adjustment  becomes  necessary. 

Leading  the  belt  in  this  manner  gives  about  75  per 
cent,  contact  on  the  driven  pulleys. 
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Time-Saving  Tube  and  Rod  Chart 
By  melvin  d.  casler* 

Production  Engineer,  National  Conduit  and  Cable  Ca 

This  article  describes  the  construction  and  oper- 
ation of  a  chart  for  calculating  the  weights  of  all 

sorts  and  shapes  of  rods  and  tubes.  It  should  be 
a  great  aid  to  production  men  in  speeding  up  cal- 

culations and  also  to  designers,  particularly  in 
computations  on  tube  reductions. 

THE  accompanying  chart,  Fig.  1,  gives  the  weight 
per  running  foot  of  tubes  and  rods  of  any  mate- 

rial and  of  any  cross-sectional  shape.  It  is  also 
a  reduction  chart  and  tool  chart  as  it  shows  directly 
the  percentage  of  metal  reductions  in  drawing  from 
one  set  of  dimensions  to  another,  or  from  one  shape  to 
another,  and  will  give  both  plug  and  die  diameters  as 
well  as  the  corresponding  gage  and  unit  weight. 

The  straight  parallel  rulings  indicate  the  outside  di- 
ameters of  tubes  or  rods  of  any  shape  or  material — a 

rod  being  considered  as  a  tube  with  an  inner  diameter 
of  zero  and  a  gage  of  one-half  its  diameter. 

There  are  two  sets  of  curved  rulings — one  represent- 
ing the  various  gages,  or  tube  wall  thicknesses,  and  the 

other  the  corresponding  inner  diameters. 
A  tube  of  a  certain  outer  diameter  and  gage  is.  indi- 

cated on  the  chart  by  the  point  where  those  diameter 
and  gage  lines  intersect;  and  that  point  also  gives  the 
corresponding  inner  diameter.  Thus  the  intersection  of 
the  1.0-in.  outer  diameter  line  with  the  0.05-in.  gage 
line  occurs  on  the  0.9-in.  inner  diameter  line. 

The  arm  AB  swings  about  the  pin  P  which  is  rigidly 
fixed  in  the  chart  and  the  graduations  of  the  arm  record 
weights  per  running  foot  of  any  tube  or  rod  denoted  by 
the  intersections  of  the  chart  graduations  as  explained 
above.  The  arm  is  pierced  with  holes,  C„  C„  C„  C„  on  a 

prolongation  of  its  graduated  edge.  Hole  C,  is  so  lo- 
cated that  when  slipped  over  the  pin  P  the  unit  weights 

recorded  are  those  for  round  brass  tubes  or  rods.  The 
accompanying  chart  shows  arm  AB  in  this  position.  For 
example,  it  is  seen  from  the  position  shown  that  the 
weight  of  a  round  brass  tube  having  an  outer  diameter 
of  0.2  in.  and  a  gage  of  0.03  in.  is  0.059  pounds  per  foot. 
If  hole  C,  is  placed  over  the  pin  the  swinging  arm  will 
record  weights  per  foot  of  round  copper  tubes  or  rods. 
Hole  C,  will  likewise  give  weights  of  hexagonal  brass 
tubes  or  rods  and  hole  C,  the  same  for  brass  squares. 

The  principle  on  which  the  chart  is  based  is  as  follows : 
The  straight-line  chart  rulings  and  the  graduations  on 
the  swinging  arm  are  both  plotted  to  logarithmic  scales; 

the  spacings  on  the  arm  being  one-half  the  correspond- 
ing spacings  on  the  chart.  Hence  it  follows  that  any 

interval  on  the  chart  normal  to  the  straight  rulings  rep- 
resents a  constant  factor  and  that  an  equal  interval  on 

the  arm  represents  the  square  of  that  factor.  Since  the 
weight  per  foot  of  a  solid  rod  varies  directly  with  its 
cross-sectional  area  and  that  area  varies  with  the 
square  of  the  diameter,  it  follows  that  if  we  place  the 
graduated  edge  of  the  swinging  arm  on  any  line  normal 
to  the  straight-line  rulings  of  the  chart  in  such  a  posi- 

tion that  some  particular  outer-diameter  line  shall  be 
opposite  the  proper  weight  per  foot  of  a  solid  rod  of 

•All  rights  reserved  by  the  Author. 

that  diameter  as  denoted  by  the  arm  graduations,  then 
with  the  arm  in  this  position  every  outer-diameter  line 
will  intersect  the  graduated  edge  of  the  arm  at  a  point 
indicating  the  weight  per  foot  of  a  rod  of  that  particu- lar diameter. 

In  plotting  the  gage  curves  of  the  chart,  the  location 
of  the  hole  C,  in  the  arm  AB  is  fixed  at  any  convenient 
point  on  the  prolongation  of  the  graduated  edge  of  AB 
and  this  graduated  edge  is  then  so  placed  on  the  line 
DE  as  to  give  the  correct  weights  per  foot  of  round 
brass  rods  in  accordance  with  the  preceding  paragraph. 
The  location  of  the  pin  P  in  the  chart  is  fixed  coincident 
with  the  hole  C,  in  the  arm  AB  with  the  latter  in  the 
above  position.  Then  whenever  the  hole  C,  is  slipped 
over  pin  P  the  arm  will  give  weights  per  foot  of  round 
brass  rods  when  swung  to  the  line  DE. 

A  pin  P'  may  be  located  on  line  FG  at  the  same  rela- 
tive position  on  FG  as  that  occupied  by  the  pin  P  on  the 

line  DE.  Then  when  the  hole  C,  is  placed  on  the  pin  P" 
the  arm  will  give  rod  weights  when  laid  along  FG. 

To  read  the  weight  per  foot  of  a  round  brass  tube, 
the  arm  is  swung  so  that  its  graduated  edge  passes 
through  the  intersection  of  the  lines  representing  the 
known  diameter  and  gage.  That  intersection  will  then 
register  the  correct  weight  on  the  graduated  edge  of 
the  arm.  The  curved  gage  lines  on  the  chart  are  plotted 
to  satisfy  this  requirement. 

The  unit  weight  of  brass  assumed  in  computing  the 

chart  lines  was  0.3064  lb.  per  cubic  inch.  If  d  repre- 
sents the  outer  diameter  of  a  round  brass  tube,  g  the 

gage  and  w  the  weight  per  foot;  then 
w  =  -xX  (d-g)  X  fl'  X  12  X  0.3064  =  11.55  g  (d-g) . 
The  gage  curves  of  the  chart  are  plotted  from  this  for- 

mula with  center  C,  on  the  pin  P.  For  instance,  to  plot 
the  curve  representing  a  gage  of  0.1,  we  have 

w  =  1.155  (d— 0.1)  =  1.155  d  —  0.1155. 

For  a  gage  of  0.1,  the  smallest  possible  diameter  is  0.2 — 
at  which  diameter  the  tube  becomes  a  rod.  If  d  =  1.0 
in.,  w  =  1.0395  lb.  li  d  =  2.0  in.,  w  =■  2.1945  lb.,  etc. 
Hence,  the  graduated  arm  is  swung  about  pin  P  on  cen- 

ter C,  until  the  graduation  1.0395  of  the  arm  falls  on 
the  outer-diameter  line  on  the  chart  labeled  1.0.  The 
point  where  these  two  graduations  coincide  is  a  point 
on  the  gage  line  0.1.  Another  point  on  this  same  gage 
line  is  where  the  graduation  2.1945  of  the  arm  falls  on 
the  outer  diameter  2.0,  still  using  center  C,.  In  like 
manner  a  series  of  points  is  plotted  on  each  gage  line 

and  the  points  connected  by  curves.  For  accurate  re- 
sults in  actual  use  intermediate  lines  and  graduations 

are  plotted  as  closely  as  the  size  of  the  chart  will  permit. 
These  same  curves  will  give  the  weights  per  foot  of 

tubes  or  rods  of  any  other  material  than  brass  and  of 

any  other  shape  than  circular  by  locating  new  holes 

C„  C„  C„  etc.  on  the  arm  AB  at  the  proper  distances 
from  the  center  C,.  This  feature  results  from  the  fact 

that  for  any  particular  outer  diameter  and  gage,  the 

weight  per  foot  of  any  material  or  any  shape  each  bears 
a  definite  ratio  to  the  weight  per  foot  of  a  round  brass 

tube  of  that  same  outer  diameter  and  gage.  This  ratio 

for  polygonal  shapes,  of  course,  assumes  that  the  outer 

diameters  of  any  particular  shape  are  always  expressed 

as  homologous  diameters.    That  is,  if  the  center  C,  is 
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established  for  hexagon  diameters  normal  to  the  flat 

sides  of  same,  then  the  diameters  of  hexagons  must  al- 
ways be  expressed  as  the  normal  diameter  from  flat  to 

flat,  etc. 
The  scale  on  the  arm  AB  being  a  logarithmic  scale, 

one  set  of  values  on  the  same  may  be  converted  to  a 

second  set  bearing  a  constant  ratio  to  the  first  by  sim- 
ply moving  the  scale  along  a  distance  corresponding  to 

the  value  of  the  ratio.  For  instance,  if  we  wish  the 

scale  to  give  weights  1.1  times  the  weights  already  es- 
tablished for  round  brass  tubes,  we  would  locate  a  new 

hole  in  the  arm  AB  on  the  prolongation  of  the  graduated 
edge  at  a  distance  from  the  hole  C„  in  the  direction  of 

(d  in  the  case  of  the  hexagon  being  the  outer  diameter 
normal  to  two  opposite  flat  sides).  A  solid  hexagonal 
rod  is,  of  course,  only  a  special  case  of  a  hexagonal  tube 
with  a  gage  equal  to  one-half  the  outer  diameter. 
Hence,  the  ratio  of  the  unit  weight  of  a  hexagonal  rod 
to  that  of  a  round  rod  of  the  same  diameter  is  also 
1.103.  In  like  manner  the  following  additional  ratios 
are  established: 

1.055. Square  ̂   Octagon 
Circle         ̂ ■'^"^-  Circle 

The  unit  weight  of  copper  is  assumed  as  0.3215  lb. 
per  cubic  inch.  The  ratio  of  the  unit  weight  of  copper 
to  that  of  brass  is  thus 
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FIG.  1.      TUBK  AND  KOD  CHART 

increasing  weights,  equai  to  the  space  on  the  scale  be- 
tween the  graduations  1.0  and  1.1.  Then  with  the  fixed 

pin  P  in  this  new  hole,  the  weight  registered  on  the  AB 
scale  by  any  point  on  the  chart  would  be  1.1  times  the 
weight  registered  by  the  same  point  with  pin  P  in 
hole  C,. 

The  weight  per  foot  of  a  round  brass  tube  was  de- 
rived above  as 

g  X  id~g)  X  ̂t  X  12  X  0.3064. 
The  weight  per  foot  of  a  h3xagonal  brass  tube  would 
likewise  be 

outer  periphery  +  inner  periphery 

^X 

ffX 
6  d  tan  30°  -t-  6  {d  -  2g)  tan  30° 

X  12  X  0.8064  = 

X  12  X  0.3064  =gX 
30 

X  (2d  -  fl-)  X  12  X  0.3064  =  flr  X  (d  —  g) 
6  tan 

2 

X  6  tan  30°  X  12  X  0.3064. 
The  ratio  of  the  weight  per  foot  of  a  hexagonal  brass 
tube  to  that  of  a  round  brass  tube  of  equal  diameter 
and  gage  is  thus  seen  to  be 

6  tan  30P       6  X  0.57735 
3.1416 

=  1.103 

°^^215^1049 

0.3064       
^•"*^- 

Therefore,  the  weight  per  running  foot  of  a  copper  tube 
or  rod  of  any  shape  should  be  1.049  times  the  weight 
of  a  similar  brass  tube  or  rod. 

The  table  gives  the  resulting  relative  weights,  the 
weight  of  a  circular  brass  tube  or  rod  being  taken  as unity. 

r.ATIO  BETWEEN  WEIGHTS  OF  BRASS  AND 
COPPER  RODS  OR  TUBES 

Brass  Copper 

Round      1.000  1.049 
Octagon       1.055  1.107 
Hexagon      1.103  1.157 
Square      1.27S  1.335 

The  table  could,  of  course,  be  extended  to  include  ad- 
ditional shapes  as  well  as  tubes  or  rods  of  steel  or  of 

any  other  material. 
After  having  established  the  center  C,  for  round  brass 

tubes  and  rods,  the  center  C^  for  round  copper,  C,  for 

hexagonal  brass,  and  C^  for  scjuare  brass,  are  lo- 
cated on  the  prolongation  of  the  graduated  edge  of  the 

arm  at  the  proper  distances  from  C,  in  the  direction  of 
increasing  weights.    The  distances  from  C,  to  C„  C,  and 
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C,  are  equal  to  the  distances  from  graduation  1.000  on 
the  edge  of  the  arm  to  the  graduations  1.049,  1.103  and 
1.273  respectively  in  accordance  with  the  above  table. 
These  various  centers  Vi^ill  then  give  the  unit  weights  of 
both  tubes  and  rods  in  the  same  manner  as  already  dem- 

onstrated for  brass  rounds.  The  diameters  of  octagons, 
hexagons  and  squares  must  always  be  expressed  as  the 
normal  diameters  between  opposite  flat  sides  as  the 
above  relative  weights  are  established  on  that  basis. 

It  is  apparent  from  the  foregoing  that  a  center  may 
be  established  on  the  arm  AB  for  any  family  of  tubes 
of  similar  cross-sections  whose  cross-sectional  metal 
areas  can  be  expressed  by  the  formula  Kg  (d  —  g) ;  K 
being  any  constant,  g  the  gage,  and  d  some  particular 
dimension  of  the  shape  in  question.  Whatever  this 
dimension  d  may  be,  it  will  always  be  represented  on 
the  chart  by  the  straight  rulings  labeled  "Outer  diam- 

eters," and  the  ratio  used  in  locating  the  distance  of 

the  new  center  from  C,  would  be     .    The  chart  is,  of 

course,  limited  to  combinations  of  d  and  g,  in  which  g 
is  not  greater  than  one-half  d. 

In  the  case  of  solid  rods,  a  center  may  be  established 
for  any  family  of  similar  cross-sections;  because  the 
solid  areas  of  such  sections  always  vary  as  the  squares 
of  homologous  dimensions  and  may  be  expressed  as  Kd' 
if  the  shape  of  the  section  is  known — K  being  a  constant 
and  d  some  certain  dimension  of  the  section,  represented 
on  the  chart  by  the  same  lines  as  round  rod  diameters. 
The  graduated  edge  of  the  arm  AB  would  always  be 
placed  on  line  DE  or  FG  for  rods  and  the  ratio  for  lo- 

cating the  center  in  the  arm  AB  would  be  — 

The  unit  weight  of  any  shape  cross-section  whatever 
would,  of  course,  be  the  same  as  that  of  any  other  shape 
of  equal  cross-sectional  area.  Hence,  the  weight  per 
foot  of  any  shape  tube  or  rod  for  which  no  center  is  pro- 

vided on  arm  AB  could  be  obtained  from  the  chart  by 
reading  the  weight  of  a  solid  square  rod  of  the  same  ma- 

terial whose  side  equals  the  square  root  of  the  known 
cross-sectional  area. 

If  extreme  accuracy  is  desired  the  pin  P  should  be 
mounted  as  a  shifting  center  attached  to  the  chart  in  such 
a  manner  as  to  permit  adjustment  to  compensate  for 
expansion  and  contraction  of  the  chart  duo  to  atmo- 

spheric changes;  and  several  arcs  representing  certain 
definite  unit  weights  should  be  shown  across  the  face  of 
the  chart  from  some  particular  center,  as  C„  for  ad- 

justment purposes. 
On  a  logarithmic  scale  such  as  that  on  arm  AB  the  dis- 

tance between  graduations  0.9  and  1.0,  for  instance,  is 
of  course,  the  same  as  that  between  9.0  and  10.0  or  be- 

tween 90  and  100;  and  any  two  readings  on  the  scale 
which  are  that  same  distance  apart  differ  in  the  same 
ratio — that  is,  the  smaller  is  90  per  cent  of  the  larger; 
or  in  other  words,  the  smaller  represents  a  10  per  cent, 
reduction  of  the  larger.  The  cross-sectional  area  of  a 
tube  or  rod  varies  directly  with  its  weight  per  foot  and 
hence  a  10  per  cent  reduction  in  weight  per  foot  repre- 

sents a  like  reduction  in  the  metal  area  of  the  cross-sec- 
tion. Therefore,  considering,  as  an  illustration,  any  two 

arcs  swung  from  the  center  P  and  spaced  a  distance 
apart  equal  to  the  space  between  graduations  8  and  10 
on  the  arm  AB,  a  tube  represented  by  any  point  on  the 
arc  furthest  from  /'  would  have  a  metal  cross-section  20 
per  cent  less  than  any  tube  represented  by  any  point  on 
the  arc  nearest  P,  and  the  intersection  of  these  two  arcs 

with  the  line  DE  would  indicate  the  diameters  of  two 
solid  rods— the  metal  area  of  the  smaller  of  which  would 
represent  a  reduction  of  20  per  cent  from  that  of  the larger. 

Hence,  the  arm  AB  may  be  replaced  by  an  arm  MN, 
Fig.  2,  on  which  is  mounted  a  sliding  reduction  "scale  S for  the  planning  and  investigation  of  reductions  of  metal area  in  drawing  or  rolling  operations. 

The  distance  from  0  to  iO  on  the  scale  S  represents  a 
reduction  of  10  per  cent  and  is  equal  to  the  distance 
from  9  to  iO  on  scale  AB.  Likewise,  the  distances  on 
scab  S  from  0  to  20,  30,  iO  and  50  represent  those  per- 

centages of  reduction  and  are  equal  to  the  distances  on 
scale  AB  between  graduation  10  and  graduations  8,  7,  6 and  5  respectively. 

Scale  S  is  mounted  on  arm  MN  so  as  to  slide  on  same 
and  the  holes  C„  C„  C„  and  C.  in  the  arm  are  all  the  con- tinuation of  the  graduated  edge  of  scale  S. 

The  distances  between  the  holes  C„  C,  and  C,  of  arm 
MN  are  the  same  as  those  between  the  similarly  lettered 
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FIG.   2.     REDUCTION  SCAL,B  ARM 

holes  of  scale  AB,  while  the  distance  from  C,  to  C,  is equal  to  the  distance  between  graduations  1.000  and 
1.0S5  of  scale  AB  so  that  if  center  C,  is  used  for  round 
tubes  or  rods,  C„  C,  and  C,  represent  the  co.  responding 
centers  for  octagon,  hexagon  and  square  shapes  respec- 

tively. If  the  arm  MN  and  scale  S  are  to  be  used  for  a 
series  of  reductions  in  which  no  change  of  shape  is  to 
occur,  it  is,  of  course,  immaterial  which  of  the  four 
holes  in  the  arm  is  placed  on  the  pin  P;  but  if  a  tube  or 
rod  is  to  be  changed  from  a  round  shape  to  hexagonal 
shape  for  instance,  the  reduction  percentage  would  be 
arrived  at  as  follows:  Place  the  arm  MN  on  the  chart 
with  the  pin  P  in  hole  C,;  slide  the  scale  S  along  the  arm 
and  swing  the  arm  on  the  pin  P  until  0  of  the  scale  S  is 
on  that  point  of  the  chart  representing  the  initial  diam- 

eter and  gage  of  the  round  tube  or  rod.  Leaving  scale 
S  in  this  position  on  the  arm  MN,  slip  the  hole  C,  over 
the  pin  P.  If  the  arm  MN  is  then  swung  about  the  cen- 

ter P,  any  point  of  the  chart  on  the  arc  described  by 
graduation  20,  for  instance,  of  scale  S  would  represent 
a  hexagonal  tube  or  rod  whose  metal  area  is  20  per  cent 
less  than  that  of  the  initial  circular  tube  or  rod. 

Let  us  suppose  that  the  metal  area  of  the  tube  or  rod 
is  then  to  be  further  reduced  10  per  cent  and  the  shape 
changed  to  a  square.  With  the  hole  C,  still  on  pin  P 
slide  the  scale  S  on  arm  MN  until  graduation  0  of  the 
scale  comes  to  the  point  representing  the  hexagonal  tube 
or  rod.  With  the  scale  in  this  position  on  arm  MN,  if 
the  hole  C,  is  placed  on  the  pin  P  any  point  of  the  chart 
on  the  arc  described  by  graduation  10  would  give  us  the 
result  sought;  that  point  being  selected  which  gives  us 
the  desired  gage  or  outer  diameter  or  inner  diameter  as 
the  case  may  be. 
Arm  MN  and  scale  S  may,  of  course,  be  similarly  used 

to  investigate  the  reduction  percentage  necessary  in 
drawing  from  any  known  or  proposed  shape,  diameter 
and  gage  to  any  other. 

The  sliding  scale  S  may  be  mounted  on  the  arm  AB  if 
desired,  thus  combining  weight  scale  and  reduction  scale. 
If  any  particular  reduction  percentage  is  used  quite  fre- 

quently one  whole  edge  of  the  arm  MN  or  the  unused 
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edge  of  arm  AB  can  be  divided  into  equal  spaces  repre- 
senting that  percentage — or  one  edge  of  MN  could  be  di- 

vided to  represent  one  percentage  and  the  other  edge  a 
second  percentage  and  the  reverse  side  of  the  arms  could 
be  used  for  still  more  percentages.  The  centers  C„  C„  C, 

and  C^,  however,  should  always  be  in  line  with  the  grad- 
uated edges  for  which  they  are  used. 

After  the  gage  curves  are  plotted  on  the  chart,  the  cor- 
responding inner  diameter  curves  are  readily  located 

from  the  fact  that  the  curve  for  any  particular  inner 

diameter  passes  through  the  intersections  of  the  vari- 
ous gage  curves  with  those  outer-diameter  lines,  repre- 

senting outer  diameters  equal  to  the  known  inner  diam- 
eter plus  twice  the  gage. 

Value  of  Inner  Diameter  CxmvES 

These  inner-diameter  curves  are  useful  in  planning  a 
series  of  tube  reductions  because  of  the  fact  that  such 
reductions  should  be  planned,  if  possible,  so  that  each 
successive  inner  diameter  will  be  smaller  than  the  previ- 

ous inner  diameter  by  not  less  than  a  certain  minimum 
difference  in  order  to  allow  the  plug  for  forming  the 
new  inner  diameter  to  be  slipped  freely  inside  of  the 
tube  before  reduction. 

These  curves  will  also  indicate  the  necessity  of  an  ex- 
pansion of  inner  diameter  under  certain  circumstances 

and  will  enable  the  point  at  which  such  expansion  is  to 

be  made,  to  be  intelligently  planned  in  advance.  In  some 
cases  it  might  be  preferable  to  reduce  the  inner  diameter 
a  reasonable  amount  in  each  draw  even  if  this  treatment 
necessitates  an  expansion  at  some  point  in  the  process ; 
rather  than  to  attempt  a  series  of  draws,  each  one  of 
which  might  reduce  the  inner  diameter  by  such  minute 

steps  as  to  lead  to  excessive  trouble  in  inserting  the  in- 
ner plugs. 

The  line  xy  on  the  chart  pictures  a  typical  tube  reduc- 
tion from  an  outer  diameter  of  3.0  in.  and  gage  of  J  in. 

to  an  outer  diameter  of  i  in.  and  gage  of  -h  in.  with  no 
change  in  shape.  The  line  shown  represents  a  30  per 
cent  reduction  at  each  draw  except  the  last  and  a  con- 

stant inner  diameter  reduction  at  each  draw. 
Each  dot  represents  a  step  in  the  process  and  each 

straight  line  joining  two  successive  dots  represents  a 
draw.  The  outer  and  inner  diameters  at  each  of  these 
dots  indicate  directly  the  die  and  plug  to  be  used  in  the 
preceding  draw.  The  dots  in  practice  would  be  shifted 
slightly  from  the  rigid  course  shown  in  order  to  use  cer- 

tain standard  dies  and  plugs  and  minimize  the  number 
of  special  tools. 

The  Mechanics  of  the  Future 
By  Joseph  T.  Taudvin 

Continuing  the  line  of  thought  that  has  been  under 
discussion  for  some  time  in  the  American  Machinist, 
regarding  the  merits  of  various  apprentice  systems,  I 
would  like  to  know  what  our  American-born  boys  are 
doing  in  regard  to  the  machinist  trade. 

If  one  would  stop  a  moment  and  look  over  the  boys 
and  young  men  who  predominate  in  our  apprentice  and 
technical  high  schools  and  the  various  evening  trade 
schools,  he  will  be  surprised  to  note  that  over  50  per 
cent,  are  foreign  born. 

Personally,  I  have  no  fault  to  find  with  these  boys. 
They  are  our  coming  mechanics,  but  I  would  like  to  see 
more  native-born  boys  entering  the  trade.  The  day 
is  fast  approaching  when  the  personnel  in  the  machin- 

ist trade  is  going  to  be  cast  along  more  distinct  lines 
than  it  is  today.  Our  colleges  and  technical  schools 

are  turning  out  so  many  "M.  E.'s"  that  the  trade  will not  be  able  to  absorb  them. 

It  means  two  distinct  classes;  the  superintendents  and 
foremen  will  be  technically  trained  men  and  the  men 

at  the  bench  and  machine  will  be  classed  as  "operators." 
This  will  not  necessarily  mean  low  wages  for  the  men, 
but  it  will  mean  higher  salaries  for  superintendents 

and  foremen  in  proportion  to  what  they  are  now  receiv- 
ing, and  it  will  also  make  it  more  difficult  for  the  work- 
man to  work  up  to  the  higher  positions,  because  he  will 

not  be  equipped  with  the  necessary  technical  educa- 
tion. 

The  young  man  who  considers  entering  the  field  of 
mechanics  should  seriously  consider  this  question,  unless 
he  would  be  content  to  remain  an  operator  or  hold  a 
minor  position. 

One  has  only  to  glance  over  the  "Want  Ads"  in  the 
American  Machinist  and  other  mechanical  papers  to 
note  the  qualifications  required  of  the  candidates  for 
various  positions.  You  will  note,  especially  in  adver- 

tisements for  superintendents  and  general  foremen,  that 

invariably  it  will  say,  "Technical  education  necessary," 
"Must  be  a  technical  graduate,"  etc. 

This  simply  shows  the  trend  of  the  times  and  it  would 
be  well  for  any  young  man  to  be  prepared  if  he  wants 
to  qualify  for  a  good  paying  job  in  the  mechanical 
field. 

Special  Work  on  Manganese  Bronze 
Propellers 

By  Geo.  F.  Paitl 

One  of  the  principal  difficulties  encountered  in  cast- 
ing propellers  from  manganese  bronze  is  the  excessive 

shrinkage  of  the  metal.  To  obviate  the  trouble  it  has 
been  found  best  to  allow  considerable  excess  metal 
which  it  is  necessary  to  cut  away  as  a  part  of  the 
machining  operations. 

To  do  this  work  the  unit  is  mounted  on  the  floor  in 
such  a  way  that  it  can  be  turned  upon  its  axis  and  a 

CUTTING   OFF  HUB   OF   PROPELLER 

series  of  holes  drilled  to  encircle  the  hub.  These  holes 
run  together  a  short  distance  from  the  outside,  and, 
consequently,  the  final  removal  of  the  head  can  be 
easily  accomplished  wth  hammer  and  cold  chisel.  The 
drill  is  mounted  in  an  extension  socket,  which  is  oper- 

ated from  a  radial  drilling  machine  or  from  a  turret 
lathe  or  other  convenient  tool. 

The  propeller  shown  in  the  accompanying  illustration 
is  17J  ft.  in  diameter.  The  casting  as  it  comes  from 
the  sand  weighs  31,000  lb.,  but  is  reduced  to  28,000  lb. 
when  the  propeller  is  finished  ready  for  installation. 
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FIG.    1.      SET    OF    PUNCHES    FOR    LETTERS    AND    FIGURES 

How  Hand- Cut  Steel  Stamps  Are  Made 
By  S.  a.  hand 

Associate    Editor    American    Machiniat 

Many  mechanics  suppose  that  all  steel  stamps  are  made  by  forcing  the 
annealed  end  of  the  blank  into  a  hardened  block  containing  an  im- 

pression the  reverse  of  the  stamp  to  be  made.  Such  a  process  may  be 
employed  in  making  the  cheapest  grades  of  stamps.  However,  in  mak- 
ing  stamps  of  the  better  grade,  known  as  hand-cut,  much  skillful  hand 
work  is  necessary,  and  the  tools  and  methods  used  are  herein  described. 

0  0  c lec'coio'fo'oic'FcTc'rff!! 
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FIG.    2.      FIGURE   STAMPS    AFTER   PUNCHING 

SO-CALLED  hand-cut  steel  stamps  for  stamping 
letters  or  figures  on  metal  are  made  of  the  best 
quality  of  crucible  steel.  The  blanks  are  cut  off 

in  multiple  in  a  power  hacksaw  which  leaves  the  ends 
square  enough  and  smooth  enough  so  that  no  further 

finishing  is  necessary  until  after  the  next  two  opera- 
tions. The  next  step  is  to  scribe  lines  on  one  end 

of  the  blank  with  a  pair  of  hermaphrodites  to  be  used 
in  positioning  the  punch  for  forming  that  part  of 
the  character  which  is  below  the  surface.  A  series  of 
such  punches  for  making  a  complete  set  of  letters  and 
figures  is  illustrated  in  Fig.  1,  while  in  Fig.  2  may  be 
seen  several  sets  of  figures  that  have  been  punched. 

The  evolution  of  making  a  stamp  for  the  capital 
letter  E  is  shown  in  Fig.  3  and  the  following  explana- 

tion should  give  the  reader  an  idea  of  the  processes 
necessary  to  make  a  complete  stamp.  A  shows  the 
blank  after  the  lines  have  been  scribed.  In  this  con- 

dition several  blanks  are  placed  on  end  in  a  vise  of 
the  type  used  on  planing  machines  but  so  massive  in 

construction  as  to  practically  absorb  the  shocks  from 
hard  blows  with  a  heavy  hammer.  Here  a  punch  having 
the  contour  of  the  sunken  part  of  the  character  to 
be  made  is  held  on  top  of  one  of  the  blanks  and 
located  by  the  scribed  lines  before  referred  to.  It 
is  then  struck  several  blows  with  a  very  heavy  hand 
hammer,  the  number  of  the  blows  depending  on  the 
depth  of  depression  wanted. 

Referring  to  Fig.  3,  B  shows  the  appearance  of  the 
blank  after  being  punched.  The  operation  of  punching 
throws  up  quite  a  heavy  burr  which  is  removed  by 
hand  filing,  and  after  this  has  been  done,  thp  sides 
are  ground  to  a  long  bevel  as  illustrated  at  C.  This 
is  done  on  a  wet  grinding  machine,  the  blank  being 
held  and  guided  entirely  by  hand,  and  while  performed 
with  great  rapidity,  requires  considerable  skill;  other- 

wise too  much  stock  may  be  ground  off  to  allow  for 
the  proper  formation  of  the  character  in  the  subse- 

quent operations. 
The  next  step  is  to  file  a  short  bevel  on  three  sides 
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as  shown  at  D.  This  sharpens  up  the  lines  at  the 
top,  front  and  bottom  of  the  character,  their  thickness 
depending  on  the  style  of  the  character  and  ,the  nature 
of  the  material  on  which  it  is  to  be  used.  It  will  be 

readily  seen,  however,  that  the  thickness  of  these  lines 
is   entirely   under  the   control    of   the   man    handling 

FIG.    3. 
E  F 

EVOLUTION    OF    A    STAMP 

the  file.  Then  the  blank  is  so  beveled  at  the  back  of 
the  character  as  to  bring  the  rear  line  to  the  same 
thickness  as  the  others  and  also  to  form  the  two  short 
lines  that  extend  to  the  rear.  The  result  of  this  is 
shown  at  E.  Finally,  the  lines  that  are  not  wanted  are 
cut  away,  leaving  the  character  completely  formed,  as 
may  be  seen  at  F.  It  will  be  readily  seen  that  this 
letter  could  easily  have  been  made  into  a  capital  F 
by  cutting  off  the  lower  short  vertical  line  at  the 
front  of  the  letter  and  part  of  the  bottom  line. 

If,  after  filing,  it  should  be  necessary  to  sharpen 
up  any  of  the  inside  corners  or  to  do  any  work  on  the 
interior  of  the  character,  a  hand  graver  is  used. 

The  maker's  name  and  trade  mark  are  stamped  on 
the  side  ̂   of  the  shank  under  a  hand-operated  drop 
press. 

For  hardening,  the  stamps  are  heated  in  a  gas-fired 
muffle  furnace  and  quenched  in  water.  The  temper 
is  then  drawn  to  a  straw  color  on  an  open  plate 
heated  by  bunsen  burners  and  the  stamps  again 
quenched  in  water. 

Ai-M M^] 
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In  making  stamps  smaller  than  ̂   in.  all  filing  and 
cutting  with  a  graver,  a  magnifying  glass  such  as  used 
by  watchmakers,  is  constantly  employed. 
When  in  use,  stamps  often  have  parts  of  their  char- 

acter lines  broken  and  the  makers  say  that  this  may 
be  the  result  of  not  holding  the  face  of  the  stamp 
flat  on  the  work  when  striking  it  with  the  hammer 
but  more  often  by  trying  to  deepen  the  impression  in 
the  work  by  striking  the  stamp  several  blows  in  suc- 

cession and  that  if  the  character  lines  of  the  stamp 
are  not  seated  in  those  of  the  impression  previous  to 
each  blow  they  are  very  likely  to  be  fractured. 

The  manufacture  of  the  stamps  is  wholly  a  series 
of  hand  operations,  each  one  of  which  requires  great 
skill  and  good  sight  on  the  part  of  the  workman. 

The  description  of  the  processes  as  outlined  in  this 
article  was  obtained  during  a  visit  to  the  plant  of  the 
Hoggson  &  Pettis  Manufacturing  Co.,  New  Haven,  Conn. 

A  Little  Question  of  Trigonometry 
By  H.  V.  Reed 

A   much   simpler  solution   of  the  problem   on  page 
713,  Vol.  51,  is  as  follows: 

Referring   to   the   figures,    it   will   be   evident   that 

QR^b NQ^RS^a 
0S  =  MO  =  C 

NO  =  b  —  c 
In  triangle  NOQ, 

Q0  =  Va^  +  (6  -  c^) 

NO _  b-  c 

QO 

sm  a 
V  a^  +  (b-  c') 

,,        .  MO  c Also,  sin  <i>  =  7777  =  —   , 
QO       Va'  +  (b-c') 

[The  editor  take.s  this  opportunity  to  thank  the 
numerous  other  contributors  who  sent  in  solutions 

similar  to  Mr.  Reed's.  His  is  published  because  it 
arrived  first.] 

FIG.  4.  ALPHABET  STAMPS  READY  FOR  USE A  TRIGONOMETRY  PROBLEM 
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Application  of  Sandblast  to 

General  Foundry  Work-II 
By  H.  D.  GATES 

Ample  protection  for  operators  should  stand  foremost 

in  the  minds  of  the  designers  of  sandblast  equipment. 

This  is  accomplished  to  some  extent  by  providing  me- 

chanical means  of  handling  ntaterial,  with  accompany- 
ing savings  in  labor  cost  and  time. 

THE  trend  toward  rooms  that  entirely  remove  the 

operator  from  the  sandblast  inclosure  has  devel- 
oped devices  of  different  types  to  meet  every  de- 

mand. These  rooms  consist  essentially  of  a  sight  screen 
through  which  the  operator  may  see  his  work,  while 
below  are  openings  closed  by  sectional  flexible  curtains, 
through  which  the  operator  directs  the  nozzle  on  the 
work  to  be  cleaned.  An  exhaust  is  provided  to  remove 
the  dust,  so  as  to  permit  free  observation  of  the  work. 
Where  long  or  heavy  work  is  to  be  cleaned,  the  equip- 

ment is  arranged  as  shown  in  Fig.  9.  In  this  way  pieces 
20  to  30  ft.  long  are  readily  cleaned  in  an  enclosure  but 
little  more  than  half  their  length.  When  the  output  of 
the  foundry  does  not  include  work  larger  than  the  area 
of  one-half  of  a  90-in.  diameter  circular  table,  a  semi- 

circular cabinet.  Fig.  10,  with  a  turntable  mounted  on 
dust-proof   ball    bearings    offers    an    ideal   equipment. 

Installations  of  this  kind  are  easily  equipped  with 
abrasive  separators,  dust  exhaust,  and  storage  bins. 

All  the  installations  described  provide  for  the  sand- 
blast to  be  located  at  the  floor  level.  Where  floor  space 

is  at  a  premium,  the  sandblast  can  be  located  in  a  con- 
crete hopper  below  the  floor  and  the  abrasive  for  re-use 

passed  to  the  separator  by  gravity.  This  type  of  in- 
stallation eliminates  the  use  of  the  elevator  and  con- 

veyor. General  utility  and  ease  of  access  has  recom- 
mended the  floor-level  type  where  floor  space  will  permit. 

While  the  above  installations  with  the  hose  machine 
will  clean  any  and  every  character  of  work  possible 
with  any  other  type  of  sandblast,  the  fact  must  not  be 
lost  sight  of  that  economy  of  cleaning  with  this  device 
decreases  as  the  size  of  the  pieces  become  smaller,  re- 

quiring added  time  and  labor  for  individual  handling. 

Mechanical  Handling 

For  the  plant  that  has  a  tonnage  of  small  work  suffi- 
cient to  warrant  special  equipment,  the  barrel  sandblast, 

or  the  rotary-table  sandblast,  or  both  in  combination, 
will  be  found  time  and  money  savers  and  are  of  further 
advantage  in  that  their  operation  is  entirely  hygienic 
and  relieves  the  operator  from  any  contact  with  the 
dust-laden  air. 

FIG.    9.      a    SAXnBLAST    INSTALLATION    SUITABLE    FOB 
LONG  AND  HI:aVY  WORK  IN  WHICH  THE  OPERATOR 

WORKS   OUTSIDE  THE  INCLOSURE 

FIG.  10.     A  REVOLVmO  TABLE  SANDBLAST  CABINET 

DESIGNED  FOR  CLEANING  MEDIUM- 
SIZE  CASTINGS 
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FIG.  11. THE  REVOLVING-BARREL  OR  DRUM  TYPE  OF 
SANDBLAST  MACHINE 

The  barrel  sandblast,  Fig.  11,  consists  of  a  slowly 
revolving  drum,  a  detail  of  no  little  importance,  neces- 

sary so  as  not  to  damage  square  corners  or  ornamenta- 
tions, within  a  steel  case,  into  which  are  introduced 

sandblast  nozzles  that  blast  the  pieces  as  they  are 
turned  over.  The  construction  of  the  drum  is  such  that 
in  turning  every  surface  comes  in  contact  with  the 
sandblast.  These  units  are  self-contained,  the  spent 
abrasive  falling  through  perforations  in  the  drum  and 
thence  to  a  hopper,  from  which  it  is  raised  by  a 
elevator,  cleaned  and  screened,  and  delivered  by  gravity 
to  the  nozzles  for  re-use.  In  this  type  of  machine  the 
interior  of  the  drum  is  entirely  unobstructed  and  it 
will  receive  pieces  up  to  the  limit  of  the  door  opening 
size.  Machines  of  the  suction  type  have  a  manifold 
running  through  the  center  with  a  series  of  nozzles, 
and  as  the  abrasive  falls  through  the  drum  perfora- 

tions it  is  passed  through  a  series  of  screens  to  feed 
boxes,  from  where  it  is  raised  by  suction  to  the  nozzle 
and,  in  combination  with  the  air,  projected  onto  the 
work.  Machines  of  this  type  are  more  efficient  for 
smaller  pieces,  such  as  valve  bodies,  pipe  fittings,  etc., 
from  which  cores  are  to  be  removed. 

For  work  of  a  fragile  nature,  such  as  stove  plate, 
precision  work,  or  pieces  whose  shape  and  size  will  not 
permit  rolling  within  the  drum,  the  automatic  revolving- 
table  sandblast.  Fig.  12,  is  of  greatest  utility. 

In  this  device  a  grated  top  table  A  is  half  exposed 
and  half  contained  within  a  steel  case  B,  wherein  the 
blasting  operation  takes  place.  The  opening  at  the 
front  of  the  case  to  permit  free  passage  of  the  castings 
is  closed  by  multiple,  flexible,  sectional  curtains  C  that 
retain  the  flying  abrasive  and  dust  during  the  passage 
of  the  work.  The  pieces  are  loaded  onto  the  exposed 
half  of  the  table  by  the  operator,  and  as  they  emerge 
from  the  blasting  chamber  they  are  turned,  as  neces- 

sary, to  bring  all  parts  under  the  blasting  action,  until 

thoroughly  cleaned,  when  they  are  removed  and  new 
work  loaded.  This  type  of  table  will  handle  material 
as  fast  as  a  man  can  load  and  unload  it. 

The  cleaning  is  done  by  multiple  nozzles  which  oscil- 
late so  that  the  pieces  are  blasted  from  all  angles.  The 

blast  action  is  of  the  direct-pressure  type,  the  nozzles 
being  fed  from  a  direct-pressure  hose  machine  beside 
the  table.  Operation  is  continuous,  the  spent  abrasive 
falling  through  the  grated  table  top,  being  carried  by 
an  elevator  to  the  abrasive  separator  D  that  cleans  the 
abrasive  and  delivers  it  to  the  sandblast  E  for  reloading. 

The  above  devices  are  equally  adaptable  for  the  clean- 
ing of  brass  and  aluminum,  as  well  as  iron  and  steel, 

and  are  recommended  to  brass  foundries  of  sufficient 
tonnage  to  warrant  cost  of  installation  and  operation. 

For  the  Small  Foundry 

There  is,  however,  as  much  advantage  in  the  cleaning 
of  brass  or  aluminum  castings  with  the  sandblast  as  in 
the  ferrous  metals,  and  when  cleaned  on  the  gates  the 
result  is  economy  of  time  and  labor  and  clean  scrap. 
For  the  small  jobbing  brass  foundry  a  unit  such  as 
shown  in  Fig.  13  meets  the  requirements  from  every 
point  of  view.  The  initial  cost  is  not  large,  floor  space 
required  is  small  and,  being  of  the  suction  type,  it  is 
self-contained  and  continuous  feeding,  as  well  as 
hygienic,  the  operator  not  being  exposed  to  the  dust- 
laden  air. 

These  cabinets,  which  are  made  in  various  types  and 
sizes,  are  equipped  with  either  stationary  or  flexible 
nozzles.  In  larger  sizes  the  nozzle  is  supported  by  an 
arm  adjustable  in  all  directions  and  reaching  every  part 
of  the  cabinet.  With  the  stationary  nozzle  the  pieces 
are  turned  under  the  blasting  stream,  while  in  the 
larger  type  with  the  adjustable  arm  larger  and  heavier 
pieces  can  be  cleaned,  the  nozzle  being  moved  as  re- 

quired, instead  of  turning  the  work. 
Regardless  of  the  type  of  equipment  used,  adequate 

means  of  ventilation  for  the  removal  of  dust  must  be 
provided.     This  is  accomplished  by  exhaust  fans   of 

FIG.    12. A    REVOLVING-TABLE    SANDBLAST    SUITABLE 
FOR   SMALL  AND   FRAGILE  WORK 
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proper  capacity.  The  disposal  of  the  dust  is  a  point 
which  demands  serious  consideration.  If  the  plant  is 
isolated,  the  dust  can  be  discharged  into  the  open,  but 

where  harmful  effect  might  result  ei*-her  to  the  shop 
or  the  neighborhood  it  is  advisable  to  separate  the  dust 
from  the  air.  This  can  be  efficiently  done  by  either  the 
•common  centrifugal  separator  modified  to  meet  sur- 

rounding conditions,  which  will  suppress  about  90  to 
95  per  cent,  of  the  dust,  or  the  cloth  screen  type  of 
arrester,  which  suppresses  all  the  dust. 

Kinds  of  Abrasives 

Various  kinds  of  sand  are  now  mined  and  graded 
for  sandblast  use.  Sands  which  are  hard,  sharp,  clean, 
with  the  least  disintegration,  not  only  show  longest  life 
and  highest  abrasive  quality,  but  create  less  dust. 
River  or  bank  sands  are  rarely  economical  even  at 
lowest  first  cost.  Ocean  sands  are  quite  satisfactory, 
but  undoubtedly  the  white  silica  sands,  where  available, 
are  most  desirable.  In  fact,  by  their  hardness  and 
uniformity  they  undoubtedly  prove  most  economical  at 
a  higher  first  cost. 

Metal  abrasives  in  the  form  of  chilled  shot,  crushed 
steel,  etc.,  are  produced  by  different  manufacturers, 
each  making  claims  for  their  superiority.  Of  the  life 
of  the  metal  abrasives  over  sand  there  can  be  no  ques- 

tion, and  this  will  range  from  20  to  60  times.  Disin- 
tegration is  at  the  minimum  and  almost  no  dust  is  cre- 

ated from  the  metal  abrasive  itself. 

In  this  connection,  however,  the  much  higher  first 
cost  demands  an  absolutely  tight  inclosure  throughout, 
as  any  daily  loss,  even  though  small,  will  soon  wipe  out 
the  saving  in  efficiency.  The  selection  of  sand  or 
metal  abrasive  will  present 
several  features  for  con- 

sideration. If  the  work  to 
be  cleaned  is  reasonably 
free  from  sand,  consider- 

able advantage  in  operat- 
ing conditions  will  be 

found  by  the  use  of  metal 
abrasives,  owing  to  their 
creating  practically  no  dust 
by  their  own  disintegra- 

tion. If  the  work  is  cored 
or  carries  a  large  volume 
of  sand,  the  advantage 
from  the  metal  abrasives 
in  this  connection  will  ob- 

viously be  greatly  de- 
creased, and  the  dust  creat- 

ed by  the  disintegration 
of  the  blasting  sand  itself 
will  not  materially  increase 
the  dust  volume  arising 
from  the  castings. 
Where  pieces  are  to  be 

galvanized  or  plated,  some 
complaint  has  been  regis- 

tered against  the  use  of 
metal  abrasives,  in  that  the 
fine  metallic  dust  adhering 
to  the  pieces  prevent  satis- 

factory results  in  plating. 
For  general  foundry  out-  pj^  14.  type  of  moist- 
put,  however,  the  character  urb  separator  recom- 
of  the  work  itself,  with  the     mended  by  the  united 
/1o1i„o,.„^    „«  t       *    iV,  •  STATES  EMERGENCY 
delivered  cost  of  the  van-         fleet  corporation 

ous  abrasive,  will   readily   determine  the  economy  of 
one  over  the  other. 

All  modern  sandblast  devices  can  u.se,  with  equal 
facility,  either  sand  or  the  various  metal  abrasives. 

Dry  Am  an  Important  Detail 

One  of  the  frequent  causes  of  unsatisfactory  opera- 
tion of  the  sandblast  is  the  presence  of  moisture  in  the 

air  line,  which,  if  in  sufficient  volume  to  make  the  sand 
at  all  plastic,  will  naturally  prevent  an  even,  steady 
flow  of  the  abrasive.    When  metal  abrasives  are  used, 

FIG.    13.      A    SMALL   SELF-CONTAINED    SANDBLAST    FOR 
SMALL    FOUNDRIES    AND    SUITABLE    FOR    CLEANING 

BRASS,    IRON    AND    STEEL    CASTINGS,    FORCINGS 
AND  STAMPINGS 

the  mixture  of  moisture  with  the  fine  metallic  dust  fre- 
quently tends  to  rust  the  abrasive  into  a  solid  mass. 

Any  device  that  will  eliminate  the  moisture  will  be 
of  a  decided  advantage  not  only  in  connection  with  the 
sandblast  but  with  all  pneumatic  tools.  The  United 
States  Emergency  Fleet  Corporation  in  a  recently  issued 
Standard  Practice  Bulletin  describes  a  satisfactory 
device  for  this  purpose,  and  from  which  we  quote: 

"It  is  the  object  of  this  communication  to  call  atten- 
tion to  the  importance  of  a  second  step  which  should 

include  provision  for  effectually  separating  and  drain- 
ing the  water  of  condensation  from  the  piping  system. 

"The  water  cannot  be  properly  taken  care  of  merely 
by  placing  drain  cocks  on  low  points  in  the  ordinary 
piping  system,  but  should  be  removed  by  special  sepa- 

rating tanks  or  chambers  located  at  these  points  and 
near  the  distributing  manifolds. 

"The  separating  chambers  should  be  large  enough  to 
lower  the  velocity  of  the  air  to  a  point  where  entrained 
water  or  dirt  will  not  be  carried  through  with  the  air 
current,  and  should  be  fitted  with  bafflers  or  connections 
which  will  change  the  direction  of  ffow,  so  as  to  precipi- 

tate the  entrained  matter." 
An  illustration  (Fig.  14)  of  this  device  is  shown,  and 

its  installation  on  the  air  line  near  the  various  tools 
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will  assure  freedom  from  moisture  troubles  and  will 
save  in  lost  time  their  first  cost  in  a  comparatively  short 
period. 

While  the  material  advantages  of  sandblasting  are 
few  in  number,  yet  their  importance  is  of  no  small  con- 

sequence. Sandblasting  removes  the  entire  destruc- 
tive scale  from  the  casting  which  on  the  contrary  is 

intensified  by  rumbling  and  cleans  castings  that,  due 
to  their  fragile  nature,  cannot  be  rumbled.  The  appear- 

ance of  castings  is  very  much  improved,  and  whether 
castings  are  to  be  galvanized,  painted,  plated  or  ma- 

chined, the  surface  produced  by  thorough  sandblasting 
assures  perfect  results  with  minimum  costs. 

Cost  of  Making  a  Pair  of  Offset  Centers 
for  a  Crankshaft 

By  W.  D.  Forbes 

On  page  605,  Vol.  51,  of  the  American  Machinist  Wes- 
ley McArdell  comments  on  the  methods  I  used  in  making 

a  pair  of  offset  centers  for  turning  an  engine  crank- 
shaft, a  description  of  which  appeared  on  page  300 

of  the  same  volume. 
Considering  the  awkward  way  in  which  the  work  was 

done,  he  thinks  the  time  taken  was  not  bad.  He  con- 
siders that  some  of  the  work  was  done  in  a  unique 

way,  and  describes  how  he  would  do  it,  but  fails  to 
give  an  estimate  of  the  time  required. 

If  Mr.  McArdell  has  ever  made  such  a  pair  of  cen- 
ters of  about  the  same  size,.  I  would  be  interested  to 

see  his  time  cards;  or,  if  he  never  made  them,  his  es- 
timate of  the  time  that  should  be  taken  would  be  of 

equal  interest. 
The  use  of  the  machines  specified  in  my  article  for 

the  work  assigned  to  them  seems  to  me  to  be  perfectly 
legitimate.  If  a  boring  mill  is  evidently  well  suited 
to  a  certain  job  why  not  do  that  job  on  a  boring 
mill?  Almost  all  machine-shop  work  can  be  done  on  a 
lathe;  yet  we  have  planing,  milling,  and  grinding  ma- 

chines, etc. 
I  maintain  that  the  work  as  described  by  me  is 

simpler  than  Mr.  McArdell's  methods.  The  main 
point  is  to  accurately  locate  the  holes  for  the  crank- 

shaft and  centers  a  given  distance  apart  and  still  keep 
them  parallel.  This  measurement  is  not  one  where 
tenths  of  thousands  count  and  the  screw  in  either 

boring  mill  or  milling  machine  would  be  equally  ser- 
viceable for  the  spacing. 

Leaves  Plugs  Without  Centers 

The  way  in  which  Mr.  McArdell  would  make  the 
tool-steel  plugs  would  leave  them  without  centers. 
Besides,  working  back  of  a  shoulder  as  he  describes 
demands  very  close  calipering  to  make  a  fit,  and  if, 
after  cutting  the  piece  off,  it  is  found  to  be  not  just 

right,  it  would  be  more  difficult  to  correct  it  because 
of  there  being  no  center  in  one  end.  Most  machinists 
will  admit  that  to  leave  centers  in  a  lathe  job  is  the 
usual  practice. 

Mr.  McArdell  also  advocates  holding  the  bar  in  a 

four-jawed  chuck.  I  have  no  doubt  that  on  mature 

reflection,  he  would  admit  a  three-jawed  chuck  would 
hold  it  as  well  as  a  four-jawed  one. 

A  few  days  after  my  article  appeared  in  the  A7nerican 

Machinist,  one  of  the  best  toolmakers  in  my  tovra  came 
to  see  me  and  he  asserted  that  the  13  hours  taken  for 

the  wo/^was  about  fov.r  hours  too  much.     I  tried  to 

get  him  to  write  his  way  of  saving  this  time,  but,  with 
the  diffidence  that  so  often  deters  an  otherwise  compe- 

tent man  from  expressing  himself  and  thus  deprives 
the  readers  of  technical  magazines  of  many  valuable 
suggestions,  he  declined.  I  could  not  get  him  to  un- 

derstand that  it  was  ideas — not  words — that  the 
American  Machinist  required;  so  long  as  the  former 
were  made  clear  the  editors  would  look  after  the wording. 

As  I  could  not  induce  him  to  write,  I  am  sending  you 

the  details  of  his  method.  He  said:  "I  would  cut  the 
bar  to  the  length  of  the  two  pieces;  prick-punch  one 
side  for  a  witness  mark;  clamp  it  to  an  angle  plate  on 
the  planing  machine  with  the  prick-punched  side  to 
the  angle  plate  and  finish  one  edge  only.  Thus  I 
would  save  most  of  the  planing  work. 

Boring  the  Holes 

"After  parting  the  piece  in  the  middle  I  would  set 
up  the  two  slabs  on  xtie  horizontal  boring  mill  with 
the  prick-punched  faces  together,  the  pieces  resting 
upon  the  planed  edges  on  the  table  of  the  machine. 
With  a  starting  drill  in  a  taper  socket  fitted  to  the 
spindle  of  the  machine  I  would  start  the  center  of 
the  large  hole;  then  put  through  the  large  drill  and 
finish  the  hole  to  exact  size  with  the  boring  bar. 

"Shifting  the  table  over  the  proper  amount  to  give 
the  required  distance  between  centers,  I  would  again 
use  the  starting  drill,  but  would  make  this  hole  at 
least  li  in.  in  diameter,  as  I  like  something  good  and 
stocky  if  possible  and  there  is  no  reason  for  a  small 
diameter  here.  I  would  just  clean  this  hole  with  the 
boring  cutter,  paying  no  attention  to  size.  All  I  would 
want  is  a  true  hole.  This  would  give  me  the  four  holes 
in  line  and  properly  located. 

"For  the  centers  I  would  cut  each  piece  to  length, 
but  I  would  not  make  it  more  than  half  the  thickness 
of  the  slab  plus  the  length  of  the  head,  as  I  see  no 
reason  for  greater  bearing.  I  would  center  these  two 
tool-steel  pieces;  finish  them  all  over;  and  hold  them 
in  a  draw-in  chuck  while  enlarging  the  countersink 
in  the  large  end  to  a  proper  size  and  depth.  While  in 
the  chuck  I  would  drill  a  small  hole  almost  through 
the  length,  then  I  would  harden  the  large  ends  and 
carefully  clean  out  the  centers. 

Provisions  for  Oiling 

"When  I  had  forced  the  centers  into  the  webs  I 
would  drill  a  small  hole  down  through  the  webs  and 
the  shanks  of  the  centers,  and  use  these  holes  for 
oiling.  I  have  found  this  dodge  to  work  very  well 
and  it  takes  very  little  time  to  do  the  drilling.  Only 
one  of  the  centers  would  require  oil,  but  it  would  pay 
to  finish  both  in  this  manner,  for,  if  one  begins  to  cut, 
the  webs  can  be  changed  or  the  centers  knocked  out 
and  transposed.  The  corners  and  edges  I  would  touch 

up  on  an  emery  wheel  and  save  most  of  the  vise  work. 
"I  know  the  job  would  not  look  as  nice  as  if  planed 

all  over  and  I  like  to  see  jigs  and  tools  look  nice,  but 

such  things  as  these  will  not  be  better  handled  if 

bright  and  I  know  I  would  be  at  least  four  hours 

ahead   of  your  time  of   13  hours." 
Referring  once  more  to  Mr.  McArdell's  criticism: 

The  soft  plug  he  refers  to  is  well  known  to  all  mech- 
anics but  it  has  to  be  made,  although  a  piece  of  rod 

brass  cut  off  at  little  cost  might  answer  very  well.  I 

have  found,  however,  in  any  position  like  the  one  in 

question  the  slotted  relief  saves  trouble. 
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A  Workman's  Compensation  Digest 

77 

By  CHESLA  C.  SHERLOCK 

We  have  published  several  articles  from  the  pen 
of  Mr.  Sherlock  dealing  with  the  technical  fea- 

tures of  the  tvorkman's  compensation  acts.  In 
this  digest  of  the  practice  in  those  states  which 
have  compensation  acts,  the  author  sums  up  the 
available  information  and  presents  it  in  tabular 

form  for  the  benefit  of  the  man  tvho  hasn't  the 
time  to  dig  it  out  for  himself. 

TO  really  understand  the  workmen's  compensation 
acts  is  practically  impossible,  unless  a  digest  is 
made  of  the  acts  and  a  comparison  made  between 

them.  This  is  especially  true  of  the  large  employer 
who  does  business  in  several  different  states.  Without 
the  aid  of  a  digest 
he  will  never  know 
so  very  much  about 
the  inner  working 
points  of  the  system. 
To  this  end,  the  ac- 

companying digest 
has  been  prepared: 
It  was  intended  to 
give  the  employer 
a  handy  working 
reference  of  the 
more  important 
points  arising  under 
the  compensation 
acts,  all  touching 

'ntimately  upon  the 
question  of  the  em- 

p  loy  e  r's  liability. 
Other  matters,  of  a 
more  technical  na- 

ture, have  been  con- 
sidered    from     time 

to  time  in  the  past.  The  accompanying  map  will  give  a 
fairly  accurate  outline  of  the  spread  of  the  compensation 
idea  over  continental  United  States.  Only  ten  states 
remain  without  a  compensation  act  of  some  nature,  and 
the  chances  are  that  by  the  time  this  appears  in  print 
one  or  two,  possibly  more  of  them,  may  have  changed 
their  character.  This  progress  has  all  been  made  within 
the  last  nine  or  ten  years. 

While  the  principles  underlying  the  workmen's  com- 
pensation acts  are  the  same  everywhere,  the  indiffer- 

ence and  carelessness  with  which  some  of  these  laws 
have  been  framed  and  enacted  has  resulted  in  a  wide 
difference  of  liability  being  recognized  in  different 

s';ates.  The  first  statute  adopted  in  the  United  States, 
that  of  New  York,  was  closely  patterned  after  the 
English  act  of  1906. 

The  other  states  to  follow  New  York's  example  bor- 
rowed their  acts  largely  from  New  York,  adding  amend- 
ments as  it  suited  their  whims.  The  result  soon  became 

a  mixture  of  the  original  English  act  and  a  number 
of  fantastic  amendments  which  so  completely  changed 
the  character  of  the  law  in  different  localities  as  to 
vmrk  hardship  upon  the  workman  it  sought  to  protect. 

The  industrial  conditions,  speaking  in  a  broad  sense. 
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THE  GROWTH  OF  THE  COMPENSATION  IDEA 

are  practically  the  same  the  country  over.  At  any  rate, 
the  value  of  a  workman's  life  or  limb  should  not  be 
higher  in  one  community  than  another,  if  you  want 
to  look  at  the  matter  in  an  impartial  light.  Yet,  many 
workmen  would  be  vastly  better  off  if  they  were  in- 

jured in  New  York,  for  instance,  than  in  Kansaa. 
There  is  a  difference,  in  liability,  between  those  states 
of  all  the  way  from  16§  to  418  per  cent,  in  the 
employer's  liability  for  accidents  occurring  in those  states. 

The  difference,  however,  does  not  rest  entirely  with 
the  workman  who  happens  to  be  injured;  it  rests  like- 

wise with  the  employer — aspecially  the  employer  who 
happens  to  transact  business  in  more  than  one  state. 

The  misunderstandings  which  arise  in  the  compensa- 
tion field  among  employers  are  very  largely  due  to  a 

misunderstanding  as 
to  this  liability.  The 

statutes,  unfortu- 
nately, are  not  the 

same  everywhere, 

and  this  only  empha- 
sizes the  need  of 

every  employer  to 
acquaint  himself 
with  his  measure  of 
liability  wherever 
he  may  happen  to  be 
doing  business. 
Practically  every 

state  has  what  is 

called  a  "waiting 
period";  that  is,  the 
length  of  time  which 
must  elapse  after  an 
accident  before  the 
workman  can  collect 

compensation  from 
his  employer.  This 

waiting  period  varies  in  the  respective  jurisdictions, 
but  its  average  length  is  two  weeks.    See  Table  I. 

The  purpose  of  the  waiting  period  is  two-fold.  First, 
it  is  to  give  the  employer  an  opportunity  to  investigate 
the  accident  and  satisfy  himself  as  to  the  genuineness 

of  the  injured  workman's  injury,  and  to  discourage  mal- 
ingering on  the  part  of  said  workman.  The  second 

purpose  of  the  waiting  period  is  to  give  the  employer 
a  leeway  of  time  before  compensation  liability  attaches 
so  that  he  will  not  be  hit  so  hard  financially.  The  law 
requires  the  employer,  after  the  accident,  to  furnish 
immediate  medical,  surgical  and  hospital  relief.  It  is 
thought  that  this  burden,  together  with  immediate  pay- 

ments of  compensation  would  be  unequal.  Since  the 
employer  and  workman  are  to  share  the  loss  occasioned 
by  the  accident,  it  was  deemed  equitable  that  the  work- 

man should  wait  for  a  time  for  his  compensation. 
It  is  well  for  employers  to  note  a  point  here  that  will 

be  considerably  to  their  advantage.  Unless  the  work- 
man is  still  incapacitated  at  the  end  of  the  waiting  pe- 
riod, and  unable  to  return  to  work,  or  still  suffers  an 

impairment  of  his  earning  capacity,  no  compensation 
liability  except  the  medical  and  hospital  attention  at- 

taches to  the  employer. 
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This,  of  course,  is  not  true  in  a  case  where  a  work- 
man suffers  what  is  known  as  a  "schedule  injury," 

which  may  be  better  illustrated  as  saying  a  loss  of  a 
finger,  arm,  hand,  leg,  sight  of  one  or  both  eyes,  or 
any  other  form  of  permanent  disability.  These  in- 

juries are  to  be  compensated  at  the  amount  scheduled 
in  the  statute  regardless  of  the  time  elapsing  before 
the  workman  can  return  to  his  work,  the  law  presuming 
that  he  has  been  impaired  in  his  earning  capacity  to 
the  extent  mentioned  in  the  schedule. 

TABLE  I.    WAITING  PERIOD 

Weeks 

Arisona    2 
California    2 
Colorado    3 
Connecticut    10  days 
Illinois    1 
Indiana    2 
Iowa  (absorbed)    2 
Kansas    2 
Louisiana    1 
Maine    2 
Maryland    2 
Massachusetta    10  days 
Michigan    2 
Minni  sola    I 
Montana    2 
Nebraska    2 
Nevada    2 
New  Hampshire    2 
New  Jersey    2 
New  York    2 
Ohio    I 
Oklahoma    2 
Ontario    \ 
Oregon      None 
Pennsylvania    2 
Rhode  Island    2 
South  Dakota    2 
Texas    1 
Vexmont    2 
Washington    None 
West  Virginia    I 
Wisconsin    1 
Wyoming    10  days 

to  return  to  work.  If  he  returns  to  work  three  days 
after  the  waiting  period  has  elapsed,  then  the  employer 

is  liable  for  only  three  days'  compensation  and  not  for 
three  weeks  and  three  days'  compensation,  as  many 
employers  would  suppose. 

A  glance  at  Table  I  will  show  that  the  length  in  which 
the  waiting  period  runs  varies  greatly  in  the  different 
states.  The  chances  are  that  it  will  be  changed  some 
more  by  the  legislatures  of  the  respective  states,  for 
there  has  been  a  tendency  on  the  part  of  many  to 
criticize  the  waiting  period  as  being  unnecessary,  or 
at  least  too  long. 

Objections  to  the  Waiting  Period 

There  can  be  no  doubt  but  that  it  does  work  a  hard- 
ship on  many  workmen  to  have  to  wait  three  weeks 

before  they  receive  any  compensation,  in  many  of  the 
states,  and  then  have  the  compensation  amount,  on  an 
average,  to  only  one-half  of  their  average  wages  for  the 
same  period. 

The  average  workman,  even  in  the  era  of  high  wages, 

lives  by  a  "hand  to  mouth"  route  and  an  accident  gen- 
erally catches  him  at  a  time  when  his  resources  are  of 

the  very  lowest  character.  I  have  witnessed  this  again 
and  again. 
They  have  one  big,  outstanding  objection  to  the 

waiting  period  and  they  have  succeeded  in  making 
their  objections  heard  in  many  jurisdictions.  To  the 
honest  workman,  there  probably  is  no  necessity  of  a 
waiting  period,  while  for  the  small  employer,  espe- 

cially the  employer  who  is  attempting  to  carry  his  own 
compensation  risk,  there  certainly  is  a  great  need  for  it. 

But  in  an  ordinary  case,  if  a  workman  is  incapaci- 
tated only  for  the  waiting  period  or  less,  no  compensa- 

tion is  due,  although  the  writer  has  known  employers 
who  paid  compensation  amounting  to  several  hundred 
dollars  in  the  course  of  a  year  which  they  were  not 
legally  liable  to  pay. 

Beginning  of  the  Waiting  Period 

Contrary  to  the  general  opinion,  the  waiting  period 
does  not  necessarily  commence  to  run  at  the  same  time 
the  accident  occurs,  although  it  may  commence  to  run 
at  that  time,  and,  in  fact,  generally  does.  The  waiting 
period  technically  commences  to  run  only  when  the 
workman  is  incapacitated  for  work  and  then  the  em- 

ployer's liability  for  the  payment  of  compensation  does 
not  commence  to  run  until  after  the  waiting  period 
has  expired. 

Let  us  take  a  specific  case  by  way  of  example.  Let 
us  suppose  that  a  workman  is  injured  in  New  Jersey. 

He  receives  a  fall  while  engaged  in  his  employer's  busi- 
ness which  does  not  at  the  time  incapacitate  him  from 

work,  but  a  week  later,  by  reason  of  his  injury,  he  is 
forced  to  quit  work. 

At  this  point  the  waiting  period  of  two  weeks  in 
New  Jersey  commences  to  run.  If  he  needs  medical 
attention  or  hospital  attention,  the  liability  to  furnish 
it  attaches  at  once  to  the  employer.  But  outside  of 
that,  no  liability  has  attached  to  the  employer. 

The  workman  is  given  two  weeks'  good  care  and  at- 
tention. At  the  end  of  the  two  weeks,  he  is  not  com- 

pletely recovered,  but  he  is  practically  so.  It  is  then 

that  the  employer's  liability  for  compensation  arises 
and  that  liability  is  based  on  the  exact  length  of  time 
after  the  waiting  period  that  the  workman  is  unable 

TABLfe  II.    MEDICaL  LIABILITY  ' 

^..!    L 

Amount 

Arisona    None 
California   
Colorado    $100 
Connecticut   
Illinois          200 
Indiana   :   
Iowa         200 
Kansas   
Louisiana          1 50 
Maine           30 
Maryland          150 
Massachusetts     No  limit 
Mi'higan   
Minnesota          200 
Montana    50 
Nebraska   -.          200 
Nevada   ._   
New  Hampshire   
New  Jersey    50 
New  York   
Ohio          200 
Oklahoma   
Ontario   
Oregon         250 
Pennsylvania    75 
Rhode  Island   ^   
Texas   
Vermont    75 
Washineton   
West  Virtrinia          150 
Wisconsin    ... 
Wyoming    ... 

Time 

None 

90  da>-8 

30  davs 30  days 

8  weeks 30  days 

4  weeks 

None 
2  weeks 
2  weeks 

3  weeks 
90  days 

2  weeks 

21  days 

4  months 
None 
2  weeks 

60  days 

1 5  days 

No 

2  weeks 
2  weeks 
1  week 
2  weeks 

None 

90  days 
None 

But  of  all  the  states  in  the  union  having  compen- 
sation acts,  only  two,  Oregon  and  Washington,  have 

seen  fit  to  dispense  entirely  with  the  waiting  period. 
While  it  varies  in  the  others  as  to  time,  the  fundamental 
features  of  the  example  applied  to  New  Jersey,  above, 

applies  in  all  the  other  states. 
Iowa,  however,  occupies  a  unique  position  among  the 

states  in  regard  to  the  manner  in  which  she  has  han- 
dled her  waiting  period.  The  period  is  left  at  two 

weeks,  in  order  to  secure  all  of  the  advantages  of  the 

long  waiting  period  to  employers;  but  if  the  workman's 
incapacity  lasts  more   than  seven  weeks,   he  receives 
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79 extra   compensation    to   cover   the   loss    sustained    by 
the  two  weeks  waiting  period  in  the  beginning. 

This  is  accomplished  by  "absorbing"  the  waiting  pe- 
riod in  the  fifth,  sixth  and  seventh  weeks  of  incapacity, 

the  workman  receiving  one-third  of  the  two  week's 
compensation  during  each  of  those  weeks. 

If  a  workman  is  drawing  $9  per  week  compensation, 
he  would  receive  that  $9  compensation  and  in  addition 
$6  in  the  fifth,  sixth  and  seventh  weeks  of  incapacity, 
so  that  at  the  end  of  that  time,  he  would  be  entirely 
reimbursed  for  the  loss  occasioned  by  the  waiting 
period. 

The  workman  who  is  not  incapacitated  for  seven 
weeks  or  even  five  weeks  oftentimes  raises  a  loud  ob- 

jection to  this  arrangement ;  but  it  is  pointed  out  by  the 
advocates  of  this  method  that  he  is  no  worse  off  than 
if  he  was  under  the  ordinary  plan.  While  not  being  in- 

capacitated that  long,  he  is  able  to  return  to  work, 
drawing  full  wages,  and  does  not  need  the  extra  benefit 
so  much  as  the  man  who  cannot  return  to  work  at  once, 
but  who  must  linger  longer  upon  hi«  compensation  pay- 

ment. The  plan  seems  to  be  feasible  for  other  states 
and  it  will  doubtless  do  much,  if  adopted,  to  settle  the 
disputes  so  often  raised  over  the  waiting  period. 

Only  One  Waiting  Period  in  Each  Case 

Another  point  concerning  the  waiting  period  must  be 
noted  before  we  pass  on  to  a  consideration  of  other 
problems.  It  is  a  well  settled  rule  of  compensation 
practice  that  no  more  than  one  waiting  period  can  be 

TABLE  III,    PERCENTAGE  OF  PAYMENT 

Massachusetts    6(: 
New  York    66i 
Ohio    i(,\ 
California    65 
Wisconsin    65 
Kentucky   [ ,  65 
Texas   ,    60 
Iowa    60 
Indiana    55  ■ 
Ontario    55 
Arizona    50 
Colorado    50 
Connecticut    50 
IHinois    50 
Louisiana    50 
Maine    50 
Maryland    50 
Michigan    50 
Minnesota    50 
Montana    50 
Nebraska    50 
Nevada    50 
New  Hampshire    50 
New  Jersey    50 
Oklahoma    50 
Pennsylvania    50 
Rhode  Island   '  50 
Vermont    50 
West  Virginia    50 
Oregon   $30  to  $60  per  month 
Washmgton   $1  5  to  $60  per  month 
Wyoming   $15  to  $35  per  month 
Kansas   $25  to  $50  per  month 

deducted  from  the  workman's  compensation  for  any  one 
injury. 

Employers  are  fully  aware  of  the  fact  that  an  in- 
jured workman  will  often  attempt  to  return  to  work 

several  days  before  he  is  physically  able  to  do  so.' 
Oftentimes  he  suffers  a  relapse  after  working  a  day  or 
two  before  being  able  to  resume  his  employment  perma- 

nently. And  I  have  known  workmen  to  try  this  many 
times  before  being  able  to  take  up  the  old  work.  This 
does  not  mean  that  every  time  a  workman  suffers  a 
relapse  that  the  employer  can  commence  to  deduct  a 
new  waiting  period  and  thus  either  cheat  the  workman 
out  of  any  com!)ensation  at  all,  or  else  practically  force 
him  to  become  a  malingerer  in  self-defense. 

The  proper  way  to  arrive  at  the  amount  due  the 
workman  is  to  add  up  the  total  number  of  days  lost 
from  work  due  to  the  injury  in  such  a  case  and  then 
deduct  the  number  of  days  allowed  by  the  waiting  pe- 

riod and  pay  compensation  for  the  balance  remaining. 
This  is  fair  to  the  employee  and  fair  to  the  employer 
and  when  explained  to  the  employee  will  make  him  a 
much  better  workman  than  to  attempt  to  indulge  in 
petty  technicalities  to  escape  the  payment  of  a  few 
dollar's  compensation. 

While  Table  III  on  the  percentages  of  wages  upon 
which  compensation  is  to  be  paid,  is  valuable  for  em- 

ployers. Table  IV,  which  contains  the  minimum  and 
maximum  amounts  which  the  employer  is  liable  to  pay, 
is  probably  more  valuable. 

The  amount  of  the  medical  aid  for  which  the  employer 
is  liable  varies  probably  more  than  any  other  feature 

TABLE  IV.     minimum  AND  MAXIMUM  PAYMENTS 

Minimum 

Arizona   ._   
California   !!!!!!'.!!!!!!!  $4]  16 
Colorado   ['.'.'/.'.'/.'.'.['./.       5!  00 
Connecticut   ',,'..'..]'.'./,'.'.'.'.[[.       500 
Illinois   ....'..'.'.'.'.'.'  6  00 Indiana    5  50 

Iowa     ...'...       6  00 Kansas         6.00 
Louisiana          300 

Maine   ['.'.'.'.         4 '  00 Maryland   !!!!!!!!!!!!!!!!!     5  !oo 
Massachusetts   [ .[  .       4,00 

Michigan    4 '  qq 
Minnesota   './.'.'..',.'.'.,'..       6 '  50 
Montana        .]'..'.','..       6 !  00 
Nebraska   ] '       5 ,'  OO Nevada  (month)   ] .  20!  00 
New  Jersey           5  00 
New  York    500 
Ohio   ;.       5^00 
Oklahoma          6.00 
Ontario   :   

Oregon  (month)   ,  ',[]][ Pennsylvania          5,00 
Rhode  Island          4,00 

Maiimum 

Texas   
Vermont   
Washington  (month) , 
West  Virginia   
Wisconsin   

5,00 3,00 5,00 

4,69 

$20  83 
8  00 10  00 

12  00 13,20 
15,00 
15  00 

10,00 10,00 
12  00 

10  00 
10,00 11  00 
10  00 
10,00 
60,00 

15,00 
15,00 
12  00 10.00 
21, IS 
SO, 00 10.00 

10  00 15.00 

12.00 35.00 

10  00 9.J7 

of  the  compensation  acts,  as  a  glance  at  Table  IT  will 
show. 

The  legislatures  of  the  states  have  recently  passed 
amendments  covering  this  feature,  the  majority  of  them 
increasing  either  the  total  money  amount  for  which 
the  employer  is  liable,  or  else  extending  the  period  of 
time  over  which  the  liability  for  the  amount  previously 
designated  in  the  statute  is  to  apply. 

The  Iowa  legislature  has  increased  the  amount  up  to 
$200,  in  the  discretion  of  the  industrial  commissioner, 
just  doubling  the  amount  previously  granted.  This  is 
to  extend  over  the  first  four  weeks  of  incapacity  and 
without  that  period  the  workman  must  furnish  his  own 
medical  attention. 

Employer's  Maximum  Liability  Fixed 

It  is  understood,  of  course,  that  the  latter  table  gov- 
erns, so  far  as  minimum  and  maximum  payments  are 

concerned,  the  percentage  table  governing  whenever 
practical.  This  is  deemed  necessary  by  the  statutes 
because  it  was  thought  worth  while  to  have  the  em- 

ployer's maximum  liability  definitely  fixed  in  order  that 
he  could  have  a  definite  basis  of  liability  upon  which 
to  base  his  application  for  insurance  elsewhere  if  he 
did  not  care  to  carry  the  risk  himself,  or  was  not  per- 

mitted to  do  so  by  his  state  laws. 
The  map  is  principally  worth  while  to  employers  do- 

ing a  national  business  in  that  it  shows  at  a  glance  just 
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Tvhat  states  have  state  fund  insurance  and  what  states 
permit  employers  to  carry  their  own  insurance,  under 
reasonable  regulations,  or  else  insure  it  in  private  com- 
panies. 

Obviously,  where  the  stato  fund  is  in  use,  it  is  up 
to  the  employer  to  insure  his  compensation  risk  with 
the  state  fund  and,  indeed,  this  is  made  compulsory 
in  most  of  the  states  having  that  basis  of  insurance. 

It  is  not  our  purpose  to  enter  into  the  merits  of  this 
subject,  but  state  fund  insurance  has  always  met  with 

instant  approval  on  the  part  of  the  working  classes 
because  it  insures  them  absolute  protection  in  case  of 
injury,  in  that  the  faith  and  credit  of  the  state  is  back 
of  their  claim,  while  oftentimes  private  companies  have 
fallen  into  the  hands  of  receivers  at  the  wrong  time 
and  compelled  workmen  to  go  without  their  full  pay- 

ment. In  the  latter  instance,  of  course,  the  employer 
is  still  liable,  being  the  person  primarily  liable,  and  the 
workman  can  ultimately  recover  compensation  if  his 
employer  is  financially  able. 

Increased  Production  by  the  Use  of 
Proper  Gages 

By  GEORGE  T.  TRUNDLE    Jr. 

The  intention  of  this  article  is  to  show  that  gages 
are  extremely  necessary  wherever  the  quantity 
of  production  ivarrants  making  them.  One  of 
the  factors  in  determining  what  this  quantity 
should  be,  iv  order  to  render  the  use  of  gages 
economical,  is  the  amount  of  scrap  made  in  the 
manufacturing  department  by  mistakes  in  rend- 

ing scales,  micrometers  and  other  measuring 
instruments. 

FROM  the  writer's  experience,  he  thoroughly believes  that  gages  will  increase  production  rather 
than  decrease  it.  The  first  problem  in  the  manu- 

facture of  any  device  is  to  prepare  a  complete  set  of 
drawings  and  specifications  in  which  the  tolerances  are 
designated.  In  establishing  tolerances,  there  are  so 

many  things  that  must  be  watched,  both  from  the  manu- 
facturing and  the  engineering  standpoint,  that  the  men 

undertaking  this  task  should  have:  First,  a  thorough 
knowledge  of  the  device  to  be  manufactured;  second, 
a  thorough  knowledge  of  the  manufacturing  methods 
used  in  that  particular  plant. 

The  writer  has  studied,  with  much  interest,  the  article 

by  Fred.  H.  Colvin,  under  the  heading,  "Standardiza- 
tion and  Interchangeability:  Factors  Which  Help  or 

Hinder  According  to  the  Work  in  Hand,"  published 
in  the  American  Machinist,  page  1143,  Vol.  50.  The 
article  is  educational  and  should  be  read  by  every  engi- 

neer and  production  manager. 

Accuracy  in  Dimensions 

On  every  device  or  machine,  whether  the  parts  go 
from  the  foundry  direct  to  the  assembling  room  or 
undergo  various  machining  operations,  there  are  .some 
dimensions  that  require  a  certain  degree  of  accuracy 
and  this  accuracy  should  be  controlled  by  gages.  It 
is  not  necessary  that  all  gages  should  be  made  by  high- 
grade  toolmakers  and  held  to  one  ten-thousandth  of  an 
inch.  Neither  do  they  need  to  be  polished  as  though 
they  were  to  be  used  for  watch  charms  or  ornaments. 
What  we  must  have,  however,  are  practical  gages. 

There  have  been  instances  where  gages  made  with  a 
hacksaw  and  file  from  sheet  metal  have  not  only  saved 
many  thousands  of  dollars,  but  their  use  has  increased 
production.  So,  in  speaking  of  gages,  I  mean  practical 
gages. 

Inspection   and   gaging  of  castings    should   start    in 

the  foundry.  If  a  pattern  becomes  badly  distorted,  it 
is  a  waste  of  labor  and  money  to  continue  making 
castings  from  it.  The  same  conditions  are  true  if  there 
should  be  a  change  in  the  methods  of  molding,  even 
though  the  patterns  are  perfect,  that  will  cause  the 
castings  to  warp  so  that  they  cannot  be  used.  Many 
such  castings  have  been  returned  to  the  foundry  for 
this  reason,  though  sometimes  this  condition  was  not 
discovered  until  numerous  machine  operations  had  been 
performed  on  them  entailing  great  loss  to  the  manu- 

facturer. Very  simple  gages  in  most  cases  in  the  hands 
of  a  competent  inspector  in  the  foundry  would  elimi- 

nate this  loss. 

Cutting  off  rods  to  length,  with  a  tolerance  of  plus 
or  minus  ten  one-thousandths  of  an  inch,  is  a  very 
simple  operation,  no  great  accuracy  being  required. 
Give  the  job  to  an  operator  on  a  hand  screw  machine, 
without  gages,  and  he  will  either  spend  time  watching 
the  length  or  the  variation  will  be  beyond  the  liberal 
tolerance  allowed.  I  have  known  many  instances  where 
such  lengths  have  varied  one-eighth  of  an  inch  in 
either  direction.  The  use  of  a  simple  snap  gage,  either 
a  standard  gage  adjusted  in  the  gage  department  or 
one  made  of  sheet  steel,  would  increase  production  and 
relieve  the  foreman  of  the  worry  as  to  whether  the 
parts  will  be  made  correctly. 

The  point  that  I  wish  to  bring  out  is  the  fact  that 
a  gage  with  fixed  dimensions  will  save  both  the  oper- 

ator's and  the  foreman's  time.  There  are  times  when 
there  are  numerous  dimensions  on  a  part  to  be  ma- 

chined; the  operator  must  keep  a  blueprint  directly  in 
front  of  him  or  attempt  to  carry  the  dimensions  in 
his  head,  unless  he  is  provided  with  gages.  Reading 

blueprints  takes  time,  measuring  by  a  scale  and  microm- 
eter takes  time,  and  there  is  always  the  possibility  of 

mistakes.  The  attempt  of  the  operator  to  carry  the 
dimensions  in  his  head  is  only  inviting  trouble. 

Interchangeable  Manufacturing 

We  want  to  send  parts  to  the  assembling  room  in  lots 
where  they  must  interchange  with  other  parts  and  to 
send  out  repair  parts  that  must  fit.  In  order  that 
these  parts  shall  be  right,  the  men  establishing  the 
tolerances  must  be  familiar  with  both  the  device  and 
the  manufacturing  facilities  at  hand  and  the  one  thing 
that  they  must  be  extremely  familiar  with  is  the  parts 
that  are  liable  to  require  replacement  from  wear. 

In  establishing  tolerances,  much  thought  should  be 
given  to  the  neutral  point   or  clearance.     For  a  hole 
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one  inch  in  diameter  with  a  plus  tolerance  of  0.002 
in.,  the  general  practice  is  to  make  the  shaft  0.999 
in.  with  a  minus  tolerance  of  0.002  in.  Now,  if  the 
shaft  comes  to  the  minimum  size  and  the  hole  to  the 
maximum,  there  will  be  0.005  in.  clearance.  In  provid- 

ing gages  for  this,  we  might  make  one  plug  gage 
for  the  hole  l.()02  in.  which  must  not  go,  and  another 
one  1.00  in.  which  must  go.  One  ring  gage  for  the 
shaft  we  might  make  0.999  in.  which  must  go,  and 
another  one  0.997  in.  which  must  not  go. 

If  the  neutral  point  is  watched  carefully,  inter- 
changeable manufacture  can  be  accomplished  with  very 

little  selective  a.«sembling.  On  most  machines  and  ap- 
pliances, the  number  of  very  accurate  dimensions  is 

small  compared  to  those  that  do  not  require  such 
accuracy;  we  must  therefore  lay  stress  on  these  points 
in  our  manufacturing  department,  make  good  gages, 
provide  efficient  inspection  and  do  a  given  amount  of 
selective  assembling.  It  is  oftentimes  a  waste  of  energy 
and  money  to  scrap  parts  that  are  slightly  outside  of 
the  tolerances  allowed. 

There  should  always  be  two  sets  of  tolerances,  one 
for  the  factory  and  one  for  the  final-inspection  depart- 
ment. 

The  tendency  in  the  manufacturing  department, 
where  everyone  is  under  tension  to  get  out  production, 
is  to  let  a  machine  run  just  so  long  as  the  gage  will 
pass  the  job.  It  is  not  long  until  the  tool  will  wear 
or  some  slight  change  in  the  machine  adjustment  will 
cause  the  piece  to  be  slightly  off  gage,  either  large 
or  small.  If  large,  it  can  in  most  cases  be  salvaged; 
if  small,  it  must  either  be  scrapped  or  we  must  do 
selective  assembling.  Had  the  inspector  insisted  on 
the  machine  being  set  more  nearly  half  way  between 
the  two  tolerances,  the  machine  would  operate  longer 
and  this  defective  work  would  have  been  reduced  to 
a  minimum. 

Gages  for  Threads 

The  one  point  in  manufacture  that  we  have  learned 
the  most  about  during  the  war  is  threads,  and  it  is 
my  opinion  that  this  is  one  of  the  most  important 

points  in  production.  However,  I  have  never  been  con- 
vinced that  a  no-go  thread  gage  is  necessary.  I  main- 

tain that,  for  a  female  thread,  we  should  use  a  go 
thread  gage  and  a  no-go  plain  plug,  and,  for  a  male 
thread,  a  go  thread  gage  and  a  no-go  plain  ring.  This 
brings  up  a  problem  that  is  not  yet  thoroughly  devel- 

oped; what  should  be  the  drill  size  for  a  tapped  hole? 
In  other  words,  should  we  have  75  per  cent,  thread  or 
80  per  cent.?  Male  threads  are  not  so  troublesome 
because  the  die  must  be  given  sufficient  clearance  and 
thread-milling  has  been  so  developed  that  extreme  ac- 

curacy can  be  obtained  by  its  use. 
Between  the  male  and  female  threads,  there  should 

be  no  neutral  point  unless  the  parts  must  be  assembled 
by  hand  without  the  use  of  a  screwdriver  or  wrench. 

In  summing  up:  Gages  reduce  manufacturing  cost, 
eliminate  spoiling  material,  increase  production  and  give 
us  more  nearly  interchangeable  manufacture  than  is 
possible  for  us  to  accomplish  in  any  other  way. 

I  do  not  advocate  as  extensive  a  gage  department  as 
we  have  been  compelled  to  maintain  during  the  war,  but 
in  every  manufacturing  plant  there  should  be  an  in- 

spection department  properly  supplied  with  such  gages 
of  the  requisite  degree  of  accuracy  as  may  be  necessary, 
and  with  men  to  assist  the  foreman  in  controlling  the 
quality  of  production. 

A  Remarkable  Cylinder  Welding  Job 
By  L.  M.  Malcher 

Superintendent,  Welding  .Shop  of  Oxweld  Acetylene  Co., Chicago,    III. 

One  of  the  5000-hp.  Aliis-Chalmers  twin  tandem  com- 
pound reversing  steel  rolling  mill  engines  at  the  Farrell 

works  of  the  Carnegie  Steel  Co.,  Farrell,  Penn.,  that 
had  been  doing  its  full  share  in  helping  to  win  the  war 
broke  down  two  weeks  after  the  signing  of  the  armis- 

tice. In  the  accident,  besides  other  parts,  the  left-hand 
low-pressure  steam  cylinder,  Fig.  1,  70  in.  inside  diam- 

eter, was  badly  fractured,  as  a  result  of  the  breaking  of 
a  connecting-rod  at  the  moment  of  reversal 

FIG.    1.     WKECKBD    LOW-PRESSURE    CYLINDER 
The  seven  cracks   ranged  from    1   to   8   ft.    In   length   and   2J    to 

3|  in.  in  depth  and  are  shown  V-grooved  by  chipping  preparatory to  welding. 

FIG.   2. PREHEATING  CRACK   IN   LOW-PRESSURE   CYLIN- 
DER   BY    MEANS   OF   CHARCOAL    FIRE 
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FIG.    i*.      WKi. iini-^  |jO\v-phe.ssi;rk  cylinder 

Asbestos  paper  was  Used  to  protect  workers  and  retain  heat 
from  preheating  fire.  Note  the  extra  long  torches  and  rods 
required  for  the  long  craclci 

It  would  have  taken  at  least  three  to  three  and  one- 
half  months  to  obtain  a  new  cylinder,  in  case  the  broken 
one  could  not  be  repaired  in  a  shorter  time;  besides 
throwing  360  men  out  of  employment.  The  broken 
cylinder  was  of  such  size  and  the  damage  done  was  of 
such  character  that  a  decision  whether  the  cylinder  was 
to  be  renewed  or  repairetl  involved  a  risk  on  the  part  of 
the  management. 

Although  it  was  decided  that  consideration  of  expense 
between  the  cost  of  purchasing  a  new  cylinder  and  the 
repairing  of  the  old  one  were  of  secondary  importance, 
the  cost  of  repairing  was  estimated  to  be  about  one- 
third  that  of  a  new  cylinder. 

Decide  to  Make  Repair 

The  officials  of  the  company  after  having  made 
a  careful  investigation  quickly  decided  in  favor  of 
oxy-acetylene  welding.  They  called  upon  the  job 
welding  shop  of  the  Oxweld  Acetylene  Co.,  Chicago, 
111.,  to  meet  the  emergency.  Three  expert  welders, 
accompanied  by  all  necessary  equipment,  went  imme- 

diately to  Farrell  and  completed  the  job  under  the  direc- 
tion of  the  writer. 

The  fractures  of  the  cylinders  were  what  are  com- 

monly known  as  "end  breaks";  that  is,  the  cracks  are 
on  the  extreme  outside  end  of  the  casting.  As  a  rule 
it  is  only  necessary  to  preheat  the  casting  locally  and 
while  the  heat  will  radiate  into  the  casting  to  some 
extent,  the  intensity  is  not  enough  to  harm  any  portion 
by  warping  or  shrinkage.  The  total  time  consumed  in 
repairing  the  low-pressure  cylinder,  including  chipping, 
preheating  and  welding,  was  72  hours. 

While  dismantling  the  engine  a  fracture  was  discov- 
ered in  the  right-hand,  42-in.  diameter,  high-pressure 

cylinder.  This  fracture  also  was  repaired  in  about  18 
hours.  It  took  just  seven  days  from  the  time  the 
order  was  placed  to  complete  the  entire  job. 

The  data  covering  this  work  is  given  in  detail  in  the 
accompanying  table. 

Low-PresBure  High-Pressure 
Steam  Cylinder  Steam  Cylinde 

Cylinderbore    5ft.  lOin.  3  ft.  6  in. 
Strolce    4  ft.  6  in.  4  ft.  6  in. 
Weigiit  of  cylinder    13  tons    _  5  tons 
Thicltness  of  iron  casting    2J  to  3|  in.  3i  to  6  in. 
Total  length  of  weld    22  ft.  2  in.  4  ft.  5  in. 
Preparing  and  preheating  casting    27  hr.  9J  hr. 
Welding  casting    45  hr.  8|  hr. 
Oxygen  consumed    2,850  cu.ft.  650  cu.ft. 
Acetylene  consumed    2845  cu.ft.  650  cu.ft. 
Cast  iron  welding  rods    390  1b.  llOlb. 
Flux    25  lb.  10  lb. 
Number  of  welders    3  3 
Period  of  welding  shifts    10  and  30  min.  10  and  30  min 

FIG.    4. WKLUiNG    OJ,'"   LOW-PRESSURE    CYLINDER 
COMPLETED 

FIG.    5.     FLANGE   WELDED    ON   THE    5-TON   HIGH- 
PRESSURE  CYLINDER 

Weld  4  J  ft.  long,  3J  to  «  in.  deep 

While  welding  inside  of  the  cylinder  castings  the  men 
relieved  one  another  every  10  min.  because  of  the  ex- 

treme heat  deflected  back  on  them  during  the  welding 
operation.  On  the  outside,  welding,  however,  the  heat 
was  not  so  intense  and  the  men  relieved  one  another 

every  30  minutes. 
After  the  engine  cylinders  were  machined,  it  was 

almost  impossible  to  determine  where  the  cracks  had 
occurred. 

The  total  cost  of  the  complete  repair  represented  but 
a  small  fraction  of  the  replacement  cost  but  even  this 

saving  is  insignificant  when  compared  with  the  disor- 
ganization which  would  have  resulted  from  the  laying 

off  of  a  large  body  of  trained  workmen  and  with  the 
enormous  loss  that  would  have  been  entailed  in  a  stop- 

page of  production. 
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Making  Special  Snap  Gages 

8S 

By  JOHN  TECKEER 

) 

This  article  shows  fixtures  and  describes  methods 
of  using  them  for  grinding  large  and  small  snap 
gages  so  that  they  come  out  right  the  first  time 
and  do  not  have  to  be  remade  on  account  of  warp- 

ing. A  method  of  regulating  the  pull  of  a  mag- 
netic chuck  is  also  given. 

AS  STANDARD  snap  gages  sometimes  fail  to  meet 
l\  all  the  requirements  of  certain  jobs  it  is  often 

J.  jL.  necessary  for  the  toolroom  to  make  up  special 
quantities  of  them  for  such  cases. 

Two  common  types  are  shown  at  A  and  B  in  Fig.  1. 
The  first  operation  in  their  manufacture  consists  of 
shaping  to  thickness,  leaving  from  0.008  to  0.010  in. 
to  take  care  of  grinding.  They  are  usually  made  of 
machine  steel,  i  in.  oversize,  and  time  can  be  saved 
by  putting  the  whole  batch  through  a  series  of  cuts. 
Set  the  first  chip  to  remove  3/64  in.  and  run  all  the 
gages  through  without  changing  the  setting  of  the  tool. 
Then  take  a  e^-in.  cut  off  the  other  side  in  the  same 
way  and  finally  a  finish  chip  off  each  side. 

Lay  out  the  holes  on  one  gage,  drill  them  and  use 
this  one  as  a  jig  for  drilling  the  others  one  at  a  time. 
As  a  rule  this  gives  better  results  than  ganging  the 
gages  together  and  drilling  them  all  at  once. 

Next  pin  together  through  the  drilled  holes  as  many 
of  the  gages  as  can  be  chucked  conveniently,  usually 
enough  to  make  up  a  total  thickness  of  2  in.  Square 
up  the  ganged  gages,  mill  the  slots,  round  the  corners 
on  one  end  and  bevel  them  on  the  other.  Then  separate 
them  and  file,  mark  and  harden  each. 

Straighten  the  Gages  if  Necessary 

When  the  gages  have  been  hardened  they  should 
be  straightened  if  necessary  and  the  sides  surface- 
ground.  They  should  then  be  ganged  and  ground  with 
a  cup  wheel  as  shovra  at  C,  Fig.  1.  The  use  of  the 
cup  wheel  gives  better  results  than  can  be  obtained 
with  the  side  of  a  wheel  as  shown  at  D,  Fig.  1,  on 
account  of  the  difficulty  of  obtaining  as  straight  or  as 
parallel  sides  by  the  latter  method  and  also  because 
of  the  possibility  of  poor  spindle  alignment.  The 
number  of  gages  ganged  is  limited  by  the  width  of 
the  gage  opening  and  the  inside  diameter  of  the  cup; 
in  other  respects  this  method  has  the  advantage. 

It  is  sufficient  to  leave  a  total  of  0.0002  or  0.0003  in. 
for  lapping,  which  should  be  done  before  the  gang  of 
gages  is  disassembled,  as  it  is  easier  and  quicker  to  lap 
eight  or  ten  thin  gages  together  than  to  do  each  one 
separately.  In  lapping,  use  a  carborundum  or  India 
stone  that  does  not  scratch,  and  stone  in  one  direction 
until  the  grinder  marks  disappear.  Occasional  check- 

ing with  a  straightedge  will  be  necessary  until  the 
operator   becomes   experienced. 

Try  your  size  block  thoroughly  and  honestly  and 
watch  the  comers.  If  too  tight,  stone  in  the  opposite 
direction  and  thus  prevent  rubbing  low  spots  in  your 
gage.  The  surface  can  easily  be  followed  by  crossing 
the  previous  lines  made  by  the  stone.    Watch  the  comers 

to  prevent  bell  mouth.  A  cast-iron  hand  lap  and  fine 
carborundum  or  alundum  will  take  out  the  last  0.00005 
in.,  leaving  the  surfaces  well  finished,  straight  and 
parallel.  For  one  who  has  had  little  experience  it  is 
advisable  to  grind  the  lap  the  size  of  the  opening  and 
carefully  work  it  through  until  the  opening  is  lapped  to 
size.  It  then  requires  aA  effort  to  make  the  jaws  any- 

thing but  parallel.  For  the  experienced  hand  these 
laps  can  be  any  convenient  size,  and  he  can  lap  each 
size  separately,  confident  of  the  resulting  accuracy  of 
the  gage.  The  lap  should  be  ground  opposite  the 
way  it  will  be  used,  as  it  will  cut  easier  and  not  line  the 
work.  When  the  gages  are  lapped,  separate  them  and 
break  the  sharp  comers. 

In  Fig.  2  E,  F,  and  G  are  gages  well  suited  to  meet 
the  requirements  of  gaging  a  thin,  wide  unit  and  are 
simple  to  make.  Satisfactory  results  are  obtained 
by  using  cold-rolled  steel  for  the  various  parts  which 
are  ganged,  milled  to  length  and  the  bevels  and  rounds 
milled  on  opposite  ends.  An  inexpensive  drill  jig  is 
made  to  insure  duplication  from  which  the  parts  come 
rapidly  and  eliminate  hours  of  laying  out.  As  many 
parts  as  the  magnetic  chuck  will  hold  are  then  ground, 
taking  about  0.005  in.  off  each  side,  which  insures  the 
carbon  penetrating  and  leaves  a  clean,  black  surface 
after  hardening.  The  parts  are  ground  and  lapped 
only  on  the  gaging  surfaces. 

Trouble  in  Grinding  Blocks  Less  Than  ̂ -In. 

In  grinding  blocks  less  than  j\  in.  thick  you  may 
have  trouble,  and  as  the  thickness  decreases  the  certain- 

ty of  trouble  increases.  Thin  pieces  tend  to  curl  away 
from  the  chuck  on  the  ends,  thus  grinding  the  ends 
low  and  making  it  difficult  to  obtain  a  straight  surface 
on  either  side.  This  of  course  applies  to  any  hardened 
thin  piece  and  the  same  remedies  will  answer  for  all. 
The  trouble  lies  partly  in  the  use  of  the  magnetic 
chuck,  but  mostly  in  the  heating  due  to  the  emery- 
wheel  action. 

To  get  perfect  results  we  must  first  find  a  method 
of  reducing  the  attraction  of  the  magnetic  chuck  so 
that  it  will  not  pull  the  piece  hard  on  its  surface,  with 
the  resulting  displacement  after  it  is  released,  and 
second,  adopt  a  wheel  or  method  of  using  a  wheel  that 
will  not  heat  the  work. 

Various  methods  of  reducing  the  attraction  of  the 
chuck  are  used  with  more  or  less  success,  but  one  method 
to  avoid  is  that  of  sealing  the  work  with  beeswax  or 
shellac.  I  have  even  seen  a  piece  tacked  with  solder. 
While  this  method  does  overcome  the  chuck  trouble 
it  puts  you  in  bad  with  the  emery  wheel,  and 
without  your  knowledge  until  the  work  is  taken  out, 
when  the  released  strains  pull  the  piece  anything  but 
flat. 

A  piece  of  gage  stock  or  anything  suitable,  4  in.  or 
5  in.  square  and  slightly  less  in  thickness  than  the  piece 
to  be  ground,  should  be  placed  on  the  chuck,  the  switch 
thrown  in,  then  pulled  out  and  contact  made  at  the  oppo- 

site poles  to  demagnetize  the  chuck.  It  will  be  found 
that  the  large  piece  clings  tightly,  and  a  very  slight 
attraction  is  still  felt  from  the  chuck.    This  is  the  ideal 
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condition  giving  a  positive  stop  against  which  to  place 
the  center  block  and  just  attraction  enough  to  hold  it. 
Other  methods  of  applying  the  same  principle  can  be  de- 

vised, such  as  the  use  of  parallels  of  different  heights, 
which  will  give  the  same  result,  but  mention  of  this  one 
method  is  made  because  of  its  simplicity  and  satisfac- 

tory results. 
To  reduce  heating  the  best  results  are  obtained  by 

using  a  coarse,  soft  wheel  as  a  rougher  and  finishing 
with  a  finer-grained  though  equally  soft  wheel.  These 
wheels   should   have   nicks  ground    in   their   periphery 
about   2    in.    apart,   as   they        
help  to  reduce  the  heating 
tendency.  The  wheel  face 
should  be  cut  away  to  about 
i  in.  wide  and  used  with 
care.  When  grinding  the 

pieces  keep  trying  them  for 
straightness  and  turning  the 
sides  alternately  to  the 
chuck.  It  is  quite  possible 
to  grind  very  thin  pieces 
in  this  manner,  with  sides 

straight  and  parallel.  How- 
ever, the  finishing  must  be 

done  with  cuts  which  vary 
with  the  thickness  of  the 

piece  and  may  be  less  than 
0.0001  in.  deep.  When  the 
gages  are  assembled  and 
have  passed  inspection  seal 
the  holes  with  plaster  of 

paris,  which  is  easily  mixed 
and  applied  and  seals  against 
tampering. 

In  Fig.  3,  H  and  /  are  types 
of  the  large  snap  gage  and 
may  have  openings  of  12  in. 

or  more.  These  can  be  satis- 

factorily ganged  in  all  oper- 
ations previous  to  the  grind- 

ing, which  should  be  allowed 
only  on  the  gaging  surfaces. 
One  particular  annoyance 
with  these  large  gages  is 
that  the  surfaces  do  not 

come  from  the  grinding  ma- 
chine parallel  to  each  other 

due  to  springing  them 
slightly  in  the  clamping.  The  necessary  precaution  in 
clamping  can  be  reduced  to  a  minimum  if  a  fixture  is 
made  similar  to  the  sketch  at  K,  Fig.  3.  With  this 
the  grinding  is  done  rapidly  and  accurately.  A  cup 
wheel  is  used  as  shown,  thus  permitting  the  surfaces 
to  be  ground  flat  and  parallel  right  up  to  the  corner. 
In  this  case  you  again  have  the  advantage  of  the  gradu- 

ated handwheel  for  measuring  and  grinding  to  the 
desired  size.  Leave  0.00015  in.  on  each  surface  and  lap 
as  previously  outlined. 

The  fixture  is  made  of  three  parts — a  stout  center 
stud  L  of  a  length  to  accommodate  the  range  of  your 

grinding  machine,  a  base  K  screwed  and  doweled  perma- 
nently in  place,  and  a  sliding  fork  M  with  a  binding 

screw  to  clamp  it  to  the  center  stud  and  adjusting  screws 

to  support  the  upper  end  of  the  gage.  When  the  gage 
is  pinched  on  the  bottom  and  squared  up  the  adjusting 

screws  are  brought  in  contact,  but  not  enough  to  spring 
the  gage  either  way.  The  gage  is  then  steady  to  grind 
and  parallel  surfaces  may  easily  be  obtained. 

Another  type,  and  one  that  presents  a  more  difficult, 
grinding  problem,  is  shown  at  0,  Fig.  4.  This  type  is 
best  handled  by  cutting  the  stock  in  lengths  and  widths 
to  permit  of  two  gages  being  cut  from  each  piece,  as 
seen  at  P,  Fig.  4.  The  job  is  then  carried  through,  as- 
previously  outlined,  up  to  the  grinding. 

An  auxiliary  spindle  and  inclined  block  are  used  for 
making  this  type  of  gage.    The  same  typte  of  holder  (in 
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FIGS.    1    TO    5.      MAKING    SNAP    GAGES 

Fig.  1 — Small  snap  gages.     Fig.  2 — Gages  for  tliin,  wide  pieces.       Fig.     3 — Fixture     for 
gages.      Fig.     4 — Special    Gages    and     Fixture.      Fig.    5 — Built-up  snap   gage. 

large 

some  cases  the  same  holder)  used  on  the  other  long 

gages  can  be  used  to  hold  it.  The  slight  changes  nec- 
essary can  be  seen  in  the  sketch  at  Fig.  4.  The  inclined 

block  is  the  same  width  as  the  holder  base  and  has  a 

side  plate  attached  on  each  side  with  a  projection  lap- 
ping over  the  top  of  the  holder  base.  This  makes  a 

simple  and  satisfactory  slide  in  which  the  holder  trav- 
els while  grinding  the  long  surface  of  the  gage. 

Grind  the  long  surface  first,  then  remove  the  gage 
and  holder  intact  from  the  angle  block,  which  can  be 
done  by  removing  the  pin  attaching  the  feed  screw  to  the 
holder  base  and  sliding  the  holder  out  of  the  upper  end. 
Place  the  holder  direct  on  the  magnetic  chuck  and  grind 
the  top  step  to  measurement  similar  to  the  manner 
shown  in  Fig.  3. 

To  use  the  fixture  advantageously  where  a  number  of 

gages  are  to  be  ground  two  grinding  machines  are  ncc- 
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■essary,  due  to  the  inconvenience  of  changing  the  wheels 
for  each  operation,  or  better  still  have  two  fixtures  and 
two  men,  each  carrying  through  one  side  of  the  job. 

A  method  of  building  up  snap  gages  for  gaging  thin, 
narrow  pieces  is  shown  in  Fig.  5.  In  this  case  the 
large  opening  in  the  gage  body  is  ground  on  a  parallel 
block,  as  shown  in  Fig.  1,  to  any  convenient  size.  The 
insert  is  then  fitted,  removed  and  the  gaging  sides 
ground  parallel  to  the  sides  of  the  body  piece. 

This  is  done  by  first  grinding  the  top  of  the  assem- 
bled gage  square  to  the  sides,  removing  the  insert  and 

squaring  up  its  sides  to  the  ground  surface. 
After  grinding  replace  this  insert  and  measure  the 

opening.  Then,  knowing  the  amount  to  be  taken  off, 
remove  and  grind  to  measurement.  Replace,  check  and 
sweat  in  place.  The  small  holes  help  in  sweating.  A 
piece  of  machine  steel  ground  a  snug  fit  in  the  slots 
will  make  an  excellent  lap  and  will  clean  out  0.0002  or 
0.0003  in.  easily  and  give  well-finished,  parallel  jaws. 

Foundations 
By  W.  Osborne 

A  number  of  the  men  were  sitting  around  during  the 
noon  hour  and  the  talk  naturally  drifted  to  considera- 

tion of  a  strike  then  in  progress. 
These  men  were  part  of  a  gang  that  was  building  an 

improved  road,  and  as  such  work  had  not  as  yet  been 

"organized"  their  opinions  may  be  considered  as  the 
expressions  of  their  thoughts. 

After  various  views  had  been  voiced,  some  one  asked 

"Old  Charley"  to  tell  what  he  thought. 
Charley  was  the  "handy  man"  of  the  combination. 

He  kept  the  machinery  in  repair.    He  was  looked  up  to 

as  being  a  man  who  could  fix  anything  that  could  be 
fixed,  and  as  one  who  could  get  along  with  any  man 
that  any  other  man  could  get  along  with. 

Charley  did  not  seem  disposed  to  take  part  in  the 
discussion. 

"Don't  you  have  any  ideas,  Charley?"  banteringly 
exclaimed  the  youngster  who  ran  the  concrete  mixer. 

"What  is  the  use  of  turning  over  an  idea  to  a  fellow 
like  you  who  can't  reason  with  it,  when  he  has  it? 
You  take  an  idea  and  put  it  in  your  memory,  and  when 

you  want  it  you  can't  find  it.  You  can't  reason 
out  how  to  fix  a  wheelbarrow  so  it  will  work  right." 

The  laugh  that  followed  this  reply  from  Charley  in- 
dicated that  the  youngster  was  not  very  mechanically 

inclined,  but  it  took  more  than  a  laugh  to  silence  him, 

for  he  came  back  with,  "This  isn't  a  machine  that  we 
are  talking  about.  It's  a  strike.  Forget  your  'essential 
fundamentals'   and   your    'basic   principles,'   and   that 

other  stuff  that  you  like  to  get  oflf  when  I  ask  you  a 
simple  question  about  machinery  and  tell  us  how  you 
think  it  is  going  to  turn  out." 
"Huh!"  snorted  Charley.  "You  want  your  mental 

food  chewed  for  you  about  this  just  as  you  do  about 
everything  else.  Well,  young  fellow,  all  you're  going  to 
get  from  me  on  this  subject  is  more  of  them  'essential 
fundamentals,'  and  more  than  likely  they  will  give  your reasoning  powers  indigestion. 

"All  permanent  human  association  is  founded  on 
'service'  or  'mutual  helpfulness'  and  it  started  when 
the  first  two  human  beings  worked  together.  It  has 
continued  dovra  to  the  present  time  and  is  the  foun- 

dation of  the  family,  the  tribe,  the  state  and  the  nation. 
It  is  the  foundation  of  religion.  No  matter  how  poor 
the  thing  that  was  built  on  the  foundation,  the  foun- 

dation was  that,  and  it  was  right. 

rk«4    -tnuotKer. 

"What  is  the  foundation  of  strikes  and  of  the  labor 
movement  that  glories  in  them?  It  is  'coercion'  or 
'bulldozing.'  Some  day,  an  'organizer'  will  come  along 
and  he  will  tell  you  that  he  is  going  to  organize  the 
road  builders;  and  he  will  tell  you  to  get  busy  and  get 

in ;  and,  if  you  don't  move  to  suit  him,  he  will  tell  you 
that  you  will  not  be  allowed  to  work  at  this  or  any 

other  work  that  is  'organized' ;  and  he  will  tell  you  that 
when  all  the  road  workers  are  organized  you  can  make 
the  contractors  come  across  with  any  wages  and  hours 

that  you  ask  for." 
"From  what  I  can  see  he  won't  be  very  far  off  at 

that,"  replied  the  youngster. 
"You  are  right  for  a  little  ways,"  said  Charley.  "As 

long  as  the  rest  of  the  world  is  too  busy  to  pay  any 
attention  to  you,  and  the  contractors  can  pass  it  along 
without  any  trouble,  it  will  work;  but  your  foundation 
is  wrong  for  all  of  that,  and  if  you  build  big  enough 
on  it  it  is  going  to  let  you  down.  If  this  sort  of 

'organization'  is  good  for  one  class  it  is  good  for  every 
class.  If  the  'strike'  is  a  good  weapon  for  one  class  it 
is  a  good  one  for  every  class.    Just  keep  on  thinking. 

"Carry  it  to  the  point  where  every  one  has  to  look 
to  an  organization  for  their  rights  and  you  are  revers- 

ing the  process  that  has  built  up  civilization.  One 
would  hardly  expect  that  it  would  keep  on  going  back- 

ward until  it  would  land  us  back  in  the  stone  age,  but 
if  you  and  I  cannot  do  any  thinking  for  ourselves  it 

may  go  a  longer  ways  back  than  we  will  like." 
Just  then  the  whistle  blew  and  the  gang  started  in 

on  the  afternoon  work.          
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FOR  SMALL  SHOPS  ̂ ;7<?  ALL  SHOPS 
^By  J.  A.  -Lucas 
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Results  of  a  Series  of  Tests  of  Water-Quenched 
Free-Cutting  Steel 

By  C.  p.  miller 

Steel  used  for  screw-machine  stock  is  usually 
used  in  an  untreated  condition,  as  received  from 
the  mill,  and  the  purpose  of  this  article  is  to 
present  the  results  of  tests  upon  it  both  un- 

treated and  water-quenched,  and  to  show  the 
great  improvement  in  the  physical  properties  of 
the  latter  treatment. 

f F
I
 >REE-CUTTING  openhearth  steel  is  widely  used 

for  such  parts  as  bolts,  nuts,  studs  and  other 
members  where  strength  is  not  such  an  important 

consideration  as  ease  of  machining  and  the  ability  to 
produce  smooth  threads.  It  is  often  called  screw- 
machine  stock  from  its  adaptability  for  this  line  of 
work.  The  usual  composition,  according  to  the  stand- 

ard of  the  American  Society  for  Testing  Materials,  is 
as  follows :  Carbon,  0.15  to  0.25  per  cent. ;  manganese, 
0.60  to  0.90  per  cent.;  phosphorus,  not  over  0.06  per 
cent.;  sulphur,  0.075  to  0.15  per  cent. 

The  following  tests  were  made: 
1.  Two  1-in.  diameter  specimens  were  tested  as  re- 

ceived, one  being  used  for  tension  and  the  other  for impact  test. 

2.  Two  1  in.  diameter  specimens  were  quenched  in 
water  from  a  temperature  of  1550  deg.  F..  one  being 
used  for  tension  and  the  other  for  impact  test. 

3.  Two  4-in.  diameter  specimens  were  tested  as  re- 
ceived, an  impact  and  tension  test  piece  being  taken 

from  both  the  center  and  from  a  point  near  the  surface 
so  as  to  obtain  the  effect  of  rolling  upon  the  interior 
as  compared  with  the  surface. 

4.  Two  4-in.  diameter  specimens  were  quenched  in 
water  from  1550  deg.  F.,  an  impact  and  a  tension  test 
piece  being  taken  from  both  the  center  and  from  a  point 
near  the  surface  so  as  to  show  the  effect  of  penetra- tion. 

The  location  of  the  test  pieces  for  the  4-in.  diam- 
eter specimens  is  shown  in  Fig.  1. 

The  tension  test  pieces  were  turned  to  a  diameter 
of  0.505  in.  along  the  gage  length  and  the  ends  were 

TABLE  SHOWING  RESULTS  OF  THE  TESTS 

A  portion  of  the  sulphur  is  added  during  the  manu  ^    
facture  of  the  steel  and  to  its  presence  is  due  the  free-     t^^^eaded  to  fit  the  grips  of  the  testing  machine.    The 
cutting  qualities.  impact  test  pieces  were  made  according  to  the  stand- 

The  tests  were  performed  upon  specimens  4J  in.  ̂ ^^  ̂ ^°^  ̂ "^"^  shown  in  Fig.  2.  These  test  pieces  were 
long,  cut  from  1-in.  diameter  and  4-in.  diameter  bars,  '=^====^=^=^^==^=:^=^= 
all  the  specimens  for  each  size  being  cut  from  the  same 
bar.  The  composition  of  the  bars  was  as  follows: 
For  the  1-in.  diameter  bar:  carbon,  0.22  per  cent.; 
manganese,  0.65  per  cent.;  phosphorus,  under  0.04  per 
cent.;  sulphur,  0.106  per  cent.  For  the  4-in.  diameter 
bar:  carbon,  0.23  per  cent.;  manganese,  0.71  per  cent; 
phosphorus,  under  0.04  per  cent.;  sulphur,  0.087  per 
cent. 

Two  sizes  of  bars  were  used  in  order  to  determine 
the  increase  in  strength  of  a  small  bar  over  a  large 
one,  due  to  the  greater  reduction  in  rolling  of  the 
former;  and,  in  addition,  to  ascertain  the  effect  of  a 
variation  of  mass  upon  the  speed  of  quenching  and  depth 
of  penetration  of  quench,  and  the  corresponding  phys- 

ical properties. 

"^  oj/s 

I        ̂aaee"-^    striking D/stance of Pip/7C^u/um 
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FIGS.  1  AND  2.     LOCATION  OP  TEST  PIECES  IN  4-IN.  BAR 
AND  IZOD  IMPACT  TEST  PIECE 

I-In.  Diameter 

Untreated  Water-Quenched 

Tensile  strength       67,500  lb.  per  sq.in    85,400  1b.  per  so  in 
V  leld  point, . .           42,900  lb.  per  sq.in    54,800  lb.  per  sq.in. Elongation  in  2  m       32.0percent    25.0percellt 
Reduction  of  area       54 . 6  per  cent    59  0  per  cent 
Impact  strength       53-61  ft.-lb    73-81  ft.-lb. 
Brinnell  hardness. . .'        124    |59 

shore  hardness       24   ."..'.'  29 4-In.  Diameter.     Untreated Center 

Tensile  strength       56, 1 10-56,000  lb  per  sq  in 
Yield  point       26,750-28,350  lb.  per  sq.in. 
Elongation  in  2  in       36.  Oper  cent-36.5  per  cent 
Reduction  of  area        59. 8-57 . 2  per  cent 
Impact  strength        28-3 1-28-30  ft.-lb. 
Brinell  hardness        107-107 
Shore  hardness       25-25 

4-In.  Diameter.     Untreated. Surface 

Tensile  strength       57,900-57,500  lb.  per  sq.in. 
Yield  point       30,500-29,350  lb.  per  sq  in. 
Elongation  in  2  in        36.0  per  cent.-35.0  per  cent. 
Reduction  of  area        59  8  per  cent.-59.8  per  cent. 
Impact  strength       2 1- 10- 19-27  ft.-lb. 
Brinell  hardness        107-112 
Shore  hardness        25-25 

4-In.  Diameter.    Water-Quenched Center 

Tensile  strength       68,700-68,500  lb.  per  sq.in. 
Yield  point        48,200-47,900  lb.  per  sq.in. 
Elongation  in  2  in       32.0  per  cent.-33.0  per  cent. 
Reduction  of  area        64.7  per  cent.-67.0  per  cent. 
Impact  strength        76-83-74-79  ft.-lb. 
Brinell  hardness        1 49- 1 49 
Shore  hardness       28-28 

4-In.  Diameter.    Water-Quenched Surface 

Tensile  strength   :        69,800-70,800  lb.  per  sq.in. 
Yield  point       52,800-51.60  lb.  per  sqln.  ̂  
Elongation  in  2  in        32.0  per  cent.- 29.0  per  cent. 
Reduction  of  area        69.2  per  cent.-7l.3  per  cent. 
Impact  strength        80-80-84-85  ft.-lb. 
Brinell  hardness        149-156 
Shore  hardness       28-27 

broken  as  cantilever  beams  by  the  action  of  a  knife- 
edge  fastened  to  a  pendulum  bob. 

After  each  tension  test  piece  was  broken,  a  fiat  was 
milled  on  the  threaded  portion  of  one  end  and  Brinell 
and  Shore  hardness  tests  were  carefully  made.     Ex- 
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perience  has  shown  that  at  this  point  of  the  test  piece, 
the  material  is  unaffected  by  the  stretching  along  the 
gage  length  and  a  true  hardness  record  can  be  obtained. 
The  complete  results  of  the  tests  are  given  in  the  ac- 

companying table. 
In  addition  to  the  tests,  photo-micrographs.  Fig.  3, 

were  taken  of  the  untreated  and  water-quenched  1-in. 
diameter  bars,  and  the  greatly  improved  structure  of 
the  quenched  bar  is  obvious. 

What  the  Results  Show 

A  summary  of  the  results  shows  that  water  quenching 
raises  the  tensile  strength  of  the  1-in.  diameter  steel 
27  per  cent.,  the  yield  point  28  per  cent.,  the  reduction 
of  area  8  per  cent.,  while  the  elongation  is  decreased 
22  per  cent.  The  hardness  has,  of  course,  been  in- 

creased, but  not  to  a  sufficient  degree  to  affect  the  cost 
of  machining. 

The  results  are  shown  even  more  strikingly  in  the 
case  of  the  4-in.  diameter  bars.  Here  the  water- 
quenched  bars  average  23  per  cent,  higher  in  tensile 
strength,  76  per  cent,  in  yield  point,  15  per  cent,  in 
reduction  of  area,  and  230  per  cent,  in  impact  strength, 
while  the  elongation  is  decreased  8  per  cent.     As  in 

.^k^r^i- 
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FIG.   3.      PHOTO-MICROGRAPHS  OF  X-IN,   BARS    (100 
DIAMETERS) 

the  case  of  the  1-in.  diameter  bars,  the  increase  in 
hardness  is  negligible.  The  tests  also  show  that  there 
is  very  little  difference  between  the  properties  at  the 
surface  and  those  at  center  of  the  4-in.  diameter  bars, 
either  in  the  untreated  or  water-quenched  condition;  a 
slight  increase  in  strength  in  the  surface  test  pieces 
being  the  only  characteristic  noticeable. 

The  effect  of  the  difference  in  size  betwen  the  1-in. 
diameter  and  4-in.  diameter  bars  upon  the  strength  is 
very  evident,  especially  for  the  untreated  steel.  In 
this  case,  the  tensile  strength  of  the  1-in.  diameter  bar 
is  19  per  cent,  greater,  the  yield  point  50  per  cent, 
greater,  and  the  impact  strength  140  per  cent,  greater. 
With  the  water-quenched  steel,  the  tensile  strength  of 
the  1-in.  diameter  bar  is  23  per  cent,  greater,  the  yield 
point  9  per  cent,  greater,  and  the  impact  strength 
practically  identical. 

The  conclusions  drawn  from  these  tests  are:  (1) 
The  tensile  and  impact  strength  of  free-cutting  steel 
is  greatly  increased  by  water  quenching  (in  this  con- 

nection it  should  be  stated  that  the  decrease  in  ductility 
is  of  no  significance  for  the  toughness  and  resistance  to 
shock  are  shown  by  the  impact  test) ;  (2)  that  the 
increased  hardness  due  to  water  quenching  is  not  great 
enough  to  cause  difficulty  in  machining;  (3)  that  the 
larger  bars  are  much  lower  in  tensile  strength  than 
the  smaller  ones  and  that  in  designing,  figures  should 
be  used  which  are  based  upon  tests  of  bars  of  approxi- 

mately the  same  size  as  those  contemplated  in  the  de- 
sign; (4)  that  the  impact  strength  of  the  larger  bars 

in  an  untreated  condition  is  very  low,  but  can  be 
greatly  increased  by  quenching,  and  (5)  that  the  tests 
show  greatly  improved  general  qualities  for  the 
quenched  steel,  a  fact  which  can  be  readily  deduced 
from  a  comparison  of  the  structure  shown  in  the  photo- 
micrographs. 

A  Simple  Tumbling  Barrel 
By  Frank  C.  Hudson 

In  some  classes  of  work,  tumbling  is  extensively  used 
and  there  are  probably  many  more  shops  where  it  could 
be  used  to  advantage  on  small  work.  The  illustration 
shows  a  simple  tumbling  barrel  made  from  a  sub- 

stantial wooden  keg  A,  suspended  from  the  ceiling  by 

A  SIMPLE  TUMBLING  BARREL 

the  framework  of  pipe  B.  It  will  be  noticed  that  t^e 
upper  end  of  the  frame  B  hangs  in  a  bracket  at  C  be- 

hind the  lineshaft  D. 

The  tumbling  barrel  is  driven  by  a  belt  which  runs 
on  the  lineshaft  and  around  the  center  of  the  keg.  The 
angle  of  the  framework  B  provides  the  necessary  tension 
to  insure  positive  driving,  while  the  rope  E,  running 
over  a  pulley  in  the  ceiling,  allows  this  to  be  varied 
or  to  be  raised  out  of  contact  when  it  is  desired  to 
load  or  unload  the  tumbling  barrel.  This  makes  a 
very  simple  tumbling  barrel  for  the  small  shop  and 
one  which  will  be  found  extremely  useful  in  many 
cases. 
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Connecting-Rod  Forgings  for  the  Liberty  Motor 
I^HE  connec

ting-rods 
for  the  Liberty  motor 
were  made  from 

chromium-vanadi
um  

steel, 
containing  carbon,  0.30  per 
cent,  to  0.40  per  cent. ; 
manganese,  0.50  per  cent. 

to  0.80  per  cent.;  phos- 
phorus, not  over  0.40  per 

cent. ;  sulphur,  not  over 
0.04  per  cent.;  chromium, 

0.80  per  cent,  to  1.10  per 
cent.;  vanadium,  not  less 
than  0.15  per  cent.  This 
steel  is  ordinarily  know^n  in 
the  trade  as  0.35  carbon 

steel,  ?■.  A.  E.  specification 
6135,  which  provides  a 
first-rate  quality  steel  for 
structural  parts  that  are  to 
be  heat-treated.  The  fa- 

tigue resisting  or  endur- 
ance qualities  of  this  mate- 

rial are  excellent.  It  has  a 
tensile  strength  of  150,000 

lb.  minimum  per  sq.in. ; 
elastic  limit,  115,000  lb. 
minimum  per  sq.in.;  elong- 

ation, 45  per  cent,  minimum 

in  2  in.;  and  minimum  re- 
duction in  area,  45  per  cent. 

The  plain-end  rod  is 
forged  from  a  flat  bar  with 
rounded  corner,  which  is 
approximately    the   size   of 
the  large  end  of  the  rough  forging,  or  about  H  x  Si  in. 
The  blank  is  cut  from  the  bar  by  power  shears,  to  a 
length  which  will  forge  out  into  a  finished  rod,  with  a 
small  tong  hold  or  gate,  and  as  little  flash  as  is  practic- 

able. This  blank  is  heated  in  an  oil-fired  forge  furnace, 
and  swaged  down  along  the  center  to  draw  the  shank 
out  to  the  proper  length  to  match  the  die  impression. 
The  piece  is  then  broken  dovra  to  the  approximate  shape 

By  H.  A.  CARHART,  M.  E. 
Lincoln   Motor  Co.,  Detroit,  Mich. 

The  forging  problems  of  the  Liberty  motor  con- 
necting-rods were  solved  in  various  ways  by 

different  makers,  the  different  methods  being 
briefly  described.  The  following  article  also 
points  out  the  numerous  difficulties  of  handling 
chrome-nickel  steel  and  shows  how  the  rods 
were  heat-treated  and  tested. 

FIG.  1.   FORKED-ROD  FORGINGS  BY  PACKARD 

of  the  rod.  It  is  then 

placed  in  the  finishing  im- 
pression and  struck  again 

to  straighten  and  size  it, 
and  is  allowed  to  cool  slow- 

ly so  as  to  somewhat  reduce 
the  forging  strains.  The 
center  hole  in  the  large  end 
of  the  rod  is  then  punched 

out,  and  it  is  snag-ground 
and  cleaned  up. 

The  forked  rod  is  forged 
from  larger  stock  than  the 
plain-end,  in  approximately 
the  same  way,  up  to  the 
trimming  operation.  It  is 
forged  with  the  heavy  end 
solid,  and  several  different 
methods  are  employed  to 
form  the  fork. 

The  method  of  the  West- 
ern Drop  Forge  Co., 

Marion,  Ind.,  is  to  part  the 
fork  end  of  the  forging  by 

two  distinct  operations. 
First,  a  l-in.  plate  is  forced 
half  way  through  the  forg- 

ing from  one  side.  The 
plate  is  knocked  out,  the 
flash  removed,  the  rod  re- 

heated, and  the  plate  is 
forced  in  from  the  opposite 
side  to  complete  the  slot. 
This  is  done  in  an  Ajax 
4-in.upsettingmachine.  The 

rod  is  again  heated,  and  in  the  same  machine  as  above, 
clamped  in  dies  and  a  formed  punch,  forced  in  from  the 
end.  This  spreads  the  fork  and  squares  up  the  sides 
to  shape.  Just  above  this  die  in  the  upsetting  machine 
is  a  finishing  die  with  formed  ram,  which  does  the  finjll 
straightening  and  forming. 

A  method  used  at  the  Buick  works  is  to  forge  the 
forked  end  solid   and  of  full  width.     Then   the  fork 
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section  is  punched  about  three-quarters  of  the  way 
through,  leaving  a  tie  strip  between  the  outer  points 
of  the  fork.  The  rod  is  reversed  and  the  punched  por- 

tion pushed  back  and  out,  leaving  the  fork  formed  com- 
plete, except  the  tie  piece,  which  held  the  rod  in  shape 

during  the  heat-treatment.  This  is  machined  out 
later. 

Still  another  method  employed  a  hot  saw  to  do  the 
slitting.  The  operations  of  spreading  and  straightening 
were  practically  the  same  as  described  in  the  preceding 
method.  This  method  was  originally  used  by  the  Canton 
Drop  Forge  and  Machine  Co.,  but  was  discontinued  in 
favor  of  the  following:  After  the  forging  had  been 
trimmed,  it  was  heated  for  the  operation  of  parting.  A 
4-in.  Ajax  upsetting  machine  was  arranged  with  three 
sets  of  suitable  dies  one  above  the  other.  The  ram 

carried  a  parting  blade,  about  {'^^  in.  thick  at  the  bottom. 
Opposite  the  middle  die  was  a  formed  punch  of  about 
the  general  shape  of  the  inside  of  the  fork.  The  finished 
punch  for  the  upper  die  was  a  block  of  correct  shape, 
mounted  on  the  end  of  a  bar  which  served  as  a  handle. 

The  heated  rod  was  inserted  in  the  bottom  die  and 
the  first  operation  of  the  upsetting  machine  forced  the 
slitting  blade  into  the  end  of  the  rod  to  the  proper 
depth.  The  rod  was  then  moved  to  the  next  die  above 
and  the  second  operation  on  the  upsetting  machine 
brought  the  formed  punch  into  the  end  of  the  rod,  thus 
spreading  and  forming  the  forked  end.  The  rod  was 
then  placed  in  the  finishing  die  at  the  top.  An  assist- 

ant held  the  finishing  punch  in  front  of  the  ram  as  it 
came  forward  and  the  rod  was  finish-formed  and 
straightened.    All  of  this  was  done  at  one  heating. 

The  Packard  Motor  Car  Co.  uses  another  method, 
in  which  the  forked  end  of  the  rod  is  forged  to  the  full 
thickness  of  the  finished  rod.  Then  the  stock  between 
the  two  forks  is  punched  out  from  one  side  of  the  rod, 
leaving  the  forked  end  in  nearly  finished  shape  and 
without  setting  up  stresses  in  the  metal.  The  end  is 
then  shaped  up  in  finishing  dies.  Fig.  1  shows  the  rod 
before  and  after  punching  out  the  forked  end. 

Another  Method 

The  original  material  specifications,  which  included 

specifications  for  the  heat-treating  of  the  parts,  were 
taken  in  hand  by  the  inspection  department  of  the 
Lincoln  Motor  Co.  and  the  treatment  started  on  the 

first  batches  of  parts  under  the  supervision  of  the  metal- 
lurgical inspection  department.    The  first  forgings  were 
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FIG.  2.  RODS  IN  FURNACE 

FIG.  3.  QUENCHING  RODS 

hand  machined  and  parts  were  treated  at  a  number  of 
commercial  heat-treating  establishments  of  Detroit. 

The  connecting-rods,  both  plain  and  forked,  caused  a 
great  deal  of  trouble  and  loss  right  along.  As  matters 
were  growing  worse,  the  Lincoln  Motor  Co.  undertooK 
an  investigation  of  the  difficulty,  with  a  view  of  elimi- 

nating the  cause.  The  connecting-rod  forgings  were 
developing  cracks  before,  during,  and  after  heat-treat- 

ment. The  steel-mill  representatives  and  the  drop- 
forge  men  making  the  rod  forgings,  were  called  in  con- 

sultation. The  Lincoln  Co.  insisted  that  although  part 
of  the  trouble  might  be  due  to  heat-treating,  and  part 
of  it  to  poor  stock,  the  principal  difficulty  lay  with  the 
fact  that  the  chromium-nickel  steel  used  required  ex- 

tremely careful  handling,  due  to  its  inherent  quality  of 
resisting  physical  changes. 

The  Signal  Corps  was  asked  to  change  the  specification 
from  chromium  nickel  to  chromium  vanadium,  which 
would  benefit  all  concerned,  owing  to  the  fact  that  chro- 

mium vanadium,  although  capable  of  being  treated  to 
just  as  high  physical  property,  is  very  much  easier  to 
handle. 

^  The  Signal  Corps,  after  the  matter  was  carefully  gone 
over,  concurred  in  this  suggestion,  and  at  the  instance 

of  the  Lincoln  executive,  called  a  meeting  of  the  repre- 
sentatives of  the  steel  mills  engaged  in  the  manufacture 

of  material  for  Liberty  motors,  and  the  drop-forge 
men  making  the  principal  forgings.  After  considerable 
debate,  it  was  decided  that  owing  to  the  difficulty  of 
handling,  in  the  manufacture  of  the  steel,  and  in  the 
production  of  the  forgings,  it  would  be  best  to  substitute 
chromium  vanadium  for  chromium  nickel. 

The  original  production  system  as  outlined  for  the 
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FIG.    4.      ERINELL    TESTING 

manufacturers  had  called  for  a  heat-treatment  in  the 
rough-forged  state  for  the  connecting-rods,  and  then 
semi-machining  the  rod  forgings  before  giving  them  the 
final  treatment.  The  Lincoln  Motor  Co.  insisted  from 
the  first  that  the  proper  method  would  be  a  complete 
heat-treatment  of  the  forging  in  the  rough  state,  and 
machining  the  rod  after  the  heat-treatment.  After  a 
number  of  trial  lots,  the  Signal  Corps  acceded  to  the 
request  and  production  was  immediately  increased  and 
quality  benefited,  by  the  change.  This  method  was  later 
included  in  a  revised  specification  issued  to  all  producers. 

The  original  system  was  one  that  required  a  great 
deal  of  labor  per  unit  output.  The  Lincoln  organization 
developed  a  method  of  handling  connecting-rods  whereby 
five  workmen  accomplished  the  same  result  that  would 
have  required  about  30  or  32  by  the  original  method. 
Even  after  revising  the  specification  so  as  to  allow  com- 

plete heat-treatmertts  in  the  rough-forged  state,  the  or- 
dinary methods  employed  in  heat-treating  would  have 

required  12  to  15  men.  With  the  fixtures  now  in  use, 
five  men  handle  1300  connecting-rods,  half  of  which  are 
plain  and  half,  forked,  in  a  working  period  of  little 
over  seven  hours. 

The  increase  in  production  was  gained  by  devising 
fixtures  which  enabled  fewer  men  to  handle  a  greater 
quantity  of  parts  with  less  effort  and  in  less  time. 

Change  in  Design  Suggested 

A  change  in  design  of  the  forked  connecting-rod  and 
its  cap,  and  a  little  later  of  the  plain  connecting-rod  and 
its  cap,  was  suggested  by  the  metallurgical  force  of  the 
Lincoln  plant  early  in  production.  This  was  that  the 
cross-section  of  the  metal  at  the  lock  notches  in  the  rod 
by  the  bolt  head,  and  also  the  cross-section  of  the  metal 
in  the  cap  by  the  nut  seat,  should  be  increased  so  as  to 
obviate  the  danger  of  breakage  through  these  notches. 
A  practical  demonstration  of  the  principles  involved  in 
this  change  Wasi  arranged  to  convince  all  concerned  that 
the  change  would  be  beneficial.    This  was  done  by  shap- 

ing a  number  of  rods  as  they  should  be,  with  increased 
cross-section,  and  as  heavy  a  radius  as  possible  for  a 
fillet  instead  of  a  sharp-notched  corner,  as  in  the  original 
design,  and  then  alternately  stressing  the  parts  until 
they  failed.  The  fact  that  the  advocated  design  with 
heavy  cross-section  and  rounded  notches  withstood 
over  20  times  the  stress  that  the  original  design  with- 

stood, clinched  the  argument. 

Preliminary  Inspection 

The  rods  are  received  from  the  Western  Drop  Forge 
and  Canton  Drop  Forge  companies.  Each  rod  is  in- 

spected'by  use  of  templet  and  calipers.  Parfcieular  atten- 
tion is  paid  to  length  of  all  bolt  bosses  and  piston-pin 

bosses,  and  to  the  position  of  fork  in  relation  to  channel 
in  forked  rod.  A  visual  inspection  is  also  given  to  detect 
any  cracks  or  cold  shuts.  The  capacity  is  400  rods  in 
9  hr.,  with  one  man  for  either  single  or  double  rods. 

Both  the  single  and  forked  rods  are  subjected  to  prac- 
tically the  same  form  of  treatment  and  we  shall  treat 

the  preliminary  inspection  and  operations  of  both  rods 
jointly  until  the  major  machine  operations  began. 

In  heat-treating,  the  forgings  are  laid  on  a  rack  or 
loop  A,  Fig.  2,  made  of  H-in.  double  extra-heavy  pipe, 
bent  up  with  parallel  sides  about  9  in.  apart,  one  end  be- 

ing bent  straight  across  and  the  other  end  being  bent 
upward  so  as  to  afford  an  easy  grasp  for  the  hook.  Fif- 

teen rods  are  laid  on  each  loop,  there  being  four  loops  of 
rods  charged  into  a  furnace  with  a  hearth  area  of  36  x  66 
in.  The  rods  are  charged  at  a  temperature  of  approxi- 

mately 900  deg.  F.  They  are  heated  for  refining  over 
a  period  of  3  hr.  to  1625  deg.  F.,  soaked  15  min.  at  this 
degree  of  heat  and  quenched  in  soluble  quenching  oil. 

In  pulling  the  heat  to  quench  the  rods,  the  furnace 
door  is  raised  and  the  operator  pulls  one  of  the  loops  A, 
Fig.  3,  forward  to  the  shelf  of  the  furnace,  supporting 
the  straight  end  of  the  loop  by  means  of  the  porter  bar 
B.  They  swing  the  loop  of  rods  around  from  the  furnace 
shelf  and  set  the  straight  end  of  the  loop  on  the  edge 
of  the  quenching  tank,  then  raise  the  curved  end  C,  by 
means  of  their  hook  D  so  that  all  the  rods  on  the  loop 
slide  into  the  oil  bath. 

Before  the  rods  have  cooled  entirely,  the  baskets  in 
the  quenching  tank  are  raised  and  the  oil  allowed  to 
partly  drain  off  the  forgings,  and  they  are  stacked  on 
curved-end  loops  or  racks  and  charged  into  the  furnace 
for  the  second  or  hardening  heat.  The  temperature  of 
the  furnace  is  raised  in  14  hr.  to  1550  deg.  F.,  the  rods 
soaked  for  15  min.  at  this  degree  of  heat  and  quenched 
in  the  same  manner  as  above. 

They  are  again  drained  while  yet  warm,  and  ''.laced 
on  loops  and  charged  into  the  furnace  for  the  third  or 
tempering  heat.  The  temperature  of  the  furnace  is 
brought  to  1100  deg.  F.  in  one  hour,  and  the  rods  soaked 
at  this  degree  of  heat  for  one  hour.  They  are  then  re- 

moved from  the  furnace  the  same  as  for  quenching, 
but  are  dumped  onto  steel  platforms  instead  of  into  the 
the  quenching  oil,  and  are  allowed  to  cool  on  these  steel 
platforms  down  to  the  room  temperature. 

The  forgings  are  pickled  in  a  hot  solution  of  either 
niter  cake  or  sulphuric  acid  and  water  at  a  temperature 
of  170  deg.  F.,  and  using  a  solution  of  about  25  per  cent. 
The  solution  is  maintained  at  a  constant  point  by  taking 

hydrometer  readings  two  or  three  times  a  day  maintain- 



92 AMERICAN     MACHINIST Vol.  52,  No.  2 

icjMrKrir^;^ i£ia^ir£i 
ing  a  reading  of  about  1175.  Sixty  forked  or  one  hun- 

dred single  rods  are  placed  in  wooden  racks  and  im- 
mersed in  a  lead-lined  vat  30  x  30  x  5  ft.  long.  The  rack 

is  lowered  or  lifted  by  means  of  an  air  hoist  and  the  rods 
are  allowed  to  stay  in  solution  from  one-half  to  one  hour 
depending  on  the  amount  of  scale.  The  rods  are  then 
swung  and  lowered  in  the  rack  into  rinsing  vat  of 
running  hot  water  until  all  trace  of  the  acid  is  removed. 

The  snagging  operation,  including  grinding  a  spot  for 
the  Brinell  test,  is  performed  on  a  No.  30  Ransom  grind- 

ing machine  with  18  x  13  x  2-in  Norton  wheel,  grain 
20,  grade  0.    This  spot  is  then  polished  on  a  felt  wheel. 

The  rod  is  next  subjected  to  Brinell  test,  this  being 
performed  on  hydraulic  testing  machines,  shown  in  Fig. 
4,  manufactured  by  the  Pittsburgh  Instrument  and 
Machine  Co.  and  a  Swedish  firm.  These  machines 
show  whether  or  not  the  rod  has  been  heat-treated  to 
the  proper  hardness.  If  the  rods  do  not  read  between 
241  and  277,  they  are  re-treated  until  the  proper  hard- 

ness is  obtained. 
The  test  lugs  on  the  side  and  end  of  rod  are  first 

notched  on  a  Whitney  No.  6  hand  milling  machine,  using 
a  60-deg.  angular  left-hand  2]  x  li  x  4-in.  cutter. 
Notching  side  lugs,  one  man  can  handle  125  rods  an 
hour  and  75  rods  for  the  end  notching.  The  lug  is  then 
broken  off  on  a  Bliss  No.  18  punch  press  with  a  V- 
shaped  hammer,  one  man  handling  125  rods  per  hour. 

The  grain  is  then  inspected  to  determine  if  the  rod 
has  been  treated  properly,  and  is  here  subjected  to  the 
Government  Inspection  Metallurgical  Department.  After 
the  test  lug  is  removed,  the  surface  is  ground  smooth  by 
use  of  the  wheel  previously  used  for  snagging. 

Before  beginning  the  machining  operations  the  rod 
is  tested  in  a  fixture  to  determine  straightness  and  cen- 
trality  of  fork  with  channel.  This  fixture  consists  of  a 
cast-iron  plate  12  x  24  x  li  in.  that  has  two  steel  angle 
blocks  fastened  so  that  the  rod  channel  rests  on  same, 
and  one  small  angle  block  used  to  test  the  amount  of 
stock  on  the  piston-pin  boss.  The  rod  is  laid  on  these 
blocks  and  held  by  hand  while  using  templet  that  deter- 

mines amount  of  material  on  inside  as  well  as  outside 
of  fork.  It  is  often  found  that  the  forgings  require 
straightening  and  the  forks  either  opened  or  closed.  The 
channel  is  straightened  by  a  screw  press  and  the  forks 
are  either  opened  or  closed  by  a  wedge  or  by  striking 
with  a  sledge  on  an  anvil. 

Grinding  a  Rear-Axle  Housing 
By  I.  B.  Rich 

The  rear-axle  housing  used  by  the  Chandler  Motor 
Co.  is  made  of  pressed  steel  in  two  parts  which  are 
afterward  welded  by  the  oxy-acetylene  process.  The 
surfaces  which  make  the  joints  for  both  the  differential 
case  and  the  back  cover  are  machined  on  a  large  grind- 

ing machine  of  the  type  built  by  the  Diamond  Machine 
Co.,  as  shown  in  Fig.  1.  The  outer  ends  of  the  housing 
are  previously  ground  in  a  large  plain  cylinder-grinding 
machine  and  these  form  the  locating  points  for  thiS' 
facing  operation.  The  ends  are  held  in  clamps  A  and, 
B,  while  the  angle  plate  C  supports  the  center  of  the. 
housing  against  the  thrust  of  the  grinding  wheel. 

A  few  passages  of  the  housing  past  the  cutting  sur- 
1  face  of  the  large  cup  wheel  make  a  perfectly  satisfactory 

joint  on  each  side.  A  long  bar  gage  placed  across  the 
ground  surface  and  touching  the  cylindrical  ends  of  the 
axle  housing,  shows  when  the  work  is  within  the  desired 
limits. 

The  jig  shown  in  Fig.  2  is  used  in  drilling  the  holes 
for  the  clamping  bolts  on  both  sides  of  the  housing. 

PIG.  1.     GRINDING  THE  FACE  OF  THE  HOUSING 

FIG.    2.      DRILLING    THE    BOLT    HOLES 

This  is  a  revolving  jig,  the  axle  being  carried  in  the 
trunnion  shown.  The  upper  half  of  the  jig  is  hinged 
at  A  and  B,  the  cover  lifting  out  of  the  way  so  as  to 
give  free  access  for  handling  the  work.  The  two  halves 
are  held  together  by  the  pin  C. 

Second  Annual  Aeronautical  Exposition 
The  Manufacturers'  Aircraft  Association  will  hold  its 

second  annual  Aeronautical  Exposition  at  the  Seventy- 
first  Regiment  Armory,  34th  St.  and  Park  Ave.,  New 
York,  in  March,  1920.  Planes  for  private  use,  for  sport- 

ing or  touring  purposes,  or  long-distance  transportation 
of  freight  and  mail  will  be  on  exhibition.  Larger 
planes,  carrying  from  3,000  to  6,000  lb.  and  driven  by 
three  or  four  motors,  will  cover  half  the  distance  across 
the  United  States  in  a  single  flight. 
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I DEAS PRACTICAL  MEN 

Making  Difficult  Duplicate  Gages 
By  Adolph  Moses 

On  page  461,  Vol.  51,  under  the  above  heading,  E.  A. 
Dixie  expresses  a  strong  desire  for  light  upon  several 
matters.  He  wants  to  be  shown  just  how  the  accuracy 

of  his  gage,  described  on  page  162,  Vol.  50,  was  depend- 
ent upon  a  sharp  edge. 

This  is  most  easily  shown  by  supposing  the  plug 
to  have  been  properly  made  and  inserted  in  the  ring. 
Examination  under  a  microscope  would  have  shown 
that  the  edge  was  never  really  sharp  and  that  contact 
with  the  surface   plate  had   still   further  reduced   its 

X Edge 

Broken  off 

i     Actual  Diam  of  Base  of  Cone  when  ̂  
I  Edge  is  not-  sharp  ■ 
L    Theoretical  Diam.  of  Base  _of_  Cgne_  when_   J 
r-"    '   '  -  £^^  is  sharp 
FIG.    1.      EFFECT    OF    DULLNESS    OF    EDGE    UPON 

ACCURATE    MEASUREMENT 

keenness.  The  result  is  that  the  base  diameter  of 
the  cone  is  not  the  same  as  that  of  the  cylinder,  but 
is  smaller  by  an  amount  equal  to  double  the  thickness 

of  the  "edge."  This  is  shown  in  the  line  drawing,  Fig.  1, 
in  which  the  dullness  of  the  edge  is  exaggerated  for 
clearness. 

On  page  1245,  Vol.  50,  under  the  pen  name  of  B.  A. 
Munson  I  have  shown  two  other  ways  of  making 
this  gage.  Mr.  Dixie  says  that  it  seems  to  him  that 
these  measurements  are  also  dependent  upon  sharp 
edges  for  their  accuracy.  If  the  line  of  contact  be- 

tween a  cylinder  or  a  cone  and  a  plane  surface  is  an 
edge,  it  certainly  is  news  to  me.  As  to  the  means  of 
resetting  the  plug  in  the  grinding  machine,  anyone 
who  knows  all  about  Hindoo  mythology  ought  to  know 
enough  to  grind  the  plug  on  centers — almost  any  ordi- 

nary two-handed  man  could  then  replace  it  so  that  it 
would  run  true. 

Referring  to  the  plug  method  of  measuring,  he  ques- 
[^tions  the   possibility   of  getting   an   accurate   reading. 
If  I  am  not  mistaken  I   suggested  the   use  of  a  size 
block   in    my   original   manuscript.      However,    if  one 

holds  the  plugs  down  lightly  with  a  finger  on  each, 
allowing  the  parallel  surfaces  of  the  micrometer  spindle 
and  anvil  to  line  up  the  plugs,  he  will  have  no  trouble 
in  getting  the  measurement.  By  inverting  the  gage 
upon  a  surface  plate  as  shown  in  the  line  drawing.  Fig. 
2,  the  conditions  will  be  similar  to  those  when  measuring 
the  pitch  diameter  of  a  screw  thread  with  the  aid  of 
wires. 

Again,  he  states  that  the  making  of  a  master  gage  to 
which  a  working  gage  is  fitted  is  less  accurate  than 

PIG.   2.     MEASURING  THE  CONE 
BY  MEANS  OF  PLUGS 

the  more  direct  method  of  making  a  working  gage 
only.  Most  toolmakers  know  that  if  a  plug  is  to  go 
into  a  ring  gage,  it  must  be  somewhat  under  the 
gage  size,  unless  it  is  to  be  subjected  to  greater  pres- 

sure than  ought  to  be  applied  to  a  gage.  By  making 

a  master  gage,  the  necessary  allowance  for  fit  is  auto- 
matically taken  care  of  and  does  not  introduce  an 

error.  It  is  a  practical  application  of  the  ancient  axiom 
that  things  equal  to  the  same  thing  are  equal  to 
each  other.  When  the  scientist  desires  to  obtain  ac- 

curate weights,  he  uses  the  method  of  substitution, 
which  is  exactly  what  we  are  doing  in  the  case  of  the 

master  gage.  Thus,  strange  as  it  may  seem,  it  is  pos- 
sible to  get  more  accurate  results  by  making  two 

weighings  or  two  measurements  than  one. 
The  ball  method  is  probably  the  easiest  and  most 

direct  way  of  measuring  this  gage.  I  have  described 
it  and  given  the  necessary  formula  on  page  706, 
Vol.  50. 

Mr.  Dixie  thinks  the  gage  must  have  been  right 
or  the  work  would  not  have  been  accepted.  I  would 
like  to  know  how  the  inspection  was  made.  Did 
he  lend  his  gage  to  the  inspector? 
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Quick  Way  to  Make  a  Thin  Disk 
By  Gustave  Remacle 

I  recently  had  the  job  of  turning  two  disks,  5  in. 
in  diameter,  from  J-in.  cold-rolled  flat  stock.  To  hold  the 
work  I  bent  a  piece  of  J-in.  round  stock  into  a  circle  of 
about  4f  in.  in  diameter,  placed  it  between  the  two  pieces 

HOLDING  A  THIN  DISK  IN  THE  CHUCK 

of  flat  stock  which  had  been  cut  off,  and  sweated  them  all 
together  as  shown  in  the  sketch.  This  permitted  me 
to  grip  one  piece  in  the  chuck  while  the  ether  was 
being  turned;  then  reversing  them,  in  the  chuck,  to 
turn  the  other. 

Second-Hand  Supplies  That  Cost 
the  Foreman  Nothing 

By  Peter  F.  O'Shea 

In  each  supply  stockroom  of  the  Greenfield  Tap  and 
Die  Corp.,  there  is  a  separate  part  set  aside  for  sup- 

plies which  have  been  partly  used  and  returned.  Leather 
belts  are  sometimes  taken  off  machines  because  they 
have  been  found  too  narrow  or  otherwise  unsuitable, 
or  because  the  machine  has  been  moved  to  a  new  loca- 

tion and  rigged  in  a  different  way.  Such  belts  are  still 
usable.  They  are  therefore  returned  to  the  supply 
stockroom  and  put  ii  the  second-hand  department. 
Pulleys,  hangers,  brackets  and  other  shop  supplies  are 
likewise  gathered. 
When  a  foreman  wants  new  supplies  for  his  depart- 

ment he  gets  them  only  on  requisition  made  in  dupli- 
cate which  goes  to  the  office  and  has  the  price  charged 

up  against  the  monthly  account  of  his  department.  But 
he  can  get  the  second-hand  supplies  by  merely  giving 
the  clerk  an  informal  memorandum,  and  then  going  in, 
looking  over  the  available  articles,  and  picking  out  what 
will  serve  his  immediate  purpose.  Such  goods  have  been 
paid  for  once  and  charged  against  the  department  which 
first  ordered  and  partly  used  them. 

In  the  bookkeeping  of  the  shops,  no  attempt  is  made 
to  set  a  value  on  the  partly  used  goods.  They  are  there- 

fore not  charged  up  against  the  foreman  who  is  able  to 
find  a  further  use  for  them.  Naturally,  the  foreman 
wants  his  comparative  sheet  at  the  end  of  the  month  to 
show  up  well,  with  as  little  charge  for  expense  as  pos- 

sible. So  he  visits  the  second-hand  shop  first,  before 
ordering  anything  new.  This  cuts  down  consumption, 
and  uses  up  all  the  old  supplies. 

Every  foreman  is  welcome  to  the  articles  in  this  stock, 
no  matter  what  department  returned  them.  No  condi- 

tion is  made,  except  that  each  foreman  and  the  main- 
tenance department  shall  return  to  the  supply  stock- 

room all  his  own  partly  used  material.  Thus,  the  de- 

partments and  the  foremen's  cupboards  are  not  clut- 
tered up  with  reserved  supplies,  for  this  material  is  all 

collected  into  a  common  pool,  where  the  man  who  has 
the  earliest  use  for  it  takes  it.  This  multiplies,  accord- 

ing to  the  number  of  foremen,  the  chance  of  its  being 
used. 

Another  Way  to  Make  a  Pipe  Center 
By  T.  W.  Harrison 

Balboa.    Canal    Zone 

I  notice  on  page  182,  Vol.  51,  American  Machinist,  a 

"better  way  to  make  a  pipe  center,"  and  it'  I  am  not  too 
late  I  have  another.  Herewith  is  a  full-size  drawing  of 
one  we  made  in  1915. 

Although  it  cost  more  than  the  kind  you  find  in  most 
machine  shops,  this  center  has  paid  for  itself  several 
times    over. 

We  have  considerable  heavy  work  requiring  the  use  of 
a  pipe  center  and  I  have  found  that  the  repairs  were 

BALL-BEAKIXG    PIPE   CENTER 

SO  great  on  the  ordinary  kind  (several  kinds),  that  I 
was  forced  to  design  something  heavier  not  only  for 
pipe  work  but  for  heavy,  long  bushings,  etc. 

At  the  same  time  we  made  two  16  in.  in  diameter 
of  the  same  design  and  neither  have  had  any  repairs, 
though  there  is  hardly  a  day  passes  that  they  are  not 
in  use. 

The  ball  bearings  and  brass  cap  at  the  small  end  of 
the  center  are  taken  from  our  stock  of  pneumatic-tool 

spare  parts. 
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Modern  Artillery  Ammunition — II 
By  CAPT.  H.  M.  BRAYTON,  Ord.  R.  C. 

This  article  comprises  a  study  of  some  of  the 
more  important  calculations  involved  in  the  de- 

sign of  modern  artillery  ammunition  and  a  de- 
scription of  some  of  the  more  important  develop- 

ments during  the  war  at  the  Frankford  Arsenal. 

IN  a  previous  article  the  writer  discussed  powder 
pressures  within  the  gun  and  the  effects  of  this 

pressure  in  producing  the  force  known  as  "set  back" 
within  the  shell.  Calculations  were  carried  out  show- 

ing how  to  determine  this  force  under  various  condi- 
tions. While  set  back  is  one  of  the  more  important 

forces  to  be  considered  in  the  design  of  ammunition,  it 
is  by  no  means  the  only  force  produced  or  set  up  within 
the  shell  by  the  pressure  of  the  propelling  gases. 

All  guns,  howitzers  and  nearly  all  mortars  are  rifled; 
that  is,  the  interior  of  the  bore  is  spirally  grooved.  A 
cross-section  of  a  modern  gun  is  shown  in  Fig.  4.  The 
raised  portions  are  called  lands  while  the  cut  away  parts 
are  knovra  as  grooves.  The  grooves  are  much  wider 
than  the  lands.  This  grooving  of  the  interior  of  the 
bore  is  for  the  purpose  of  making  the  projectile  rotate 
during  flight.  Rotation  is  necessary  in  order  for  the 
shell  to  carry  properly  in  its  trajectory.  The  rear  of 
the  shell  is  fitted  with  a  copper  rotating  band  which 
is  cut  into  by  the  harder  steel  lands  within  the  gun  and 
forced  to  rotate  on  its  way  out  of  the  bore.  Of  course, 
these  grooves  must  be  cut  into  the  interior  of  the  bore 
in  the  form  of  a  spiral,  otherwise  the  shell  would  not 
rotate.  In  American  practice,  guns  are  rifled  in  a 
clockwise  direction  as  viewed  from  the  rear;  that  is, 
the  shell  will  be  forced  to  rotate  in  a  right-handed  di- 

rection when  forced  from  the  bore  by  the  pressure  of 
the  burning  powder.  Foreign  practice  is  in  most  cases 
directly  opposite  from  this  as  most  of  their  guns  are 
rifled  in  a  counter-clockwise  direction  when  viewed 
from  the  rear.  No  particular  arguments  can  be  ad- 

vanced for  either  of  these  two  systems  as  both  are 
equally  good  and  it  really  makes  no  difference  in  which 
direction  the  gun  is  rifled. 

To  the  technical  man  it  will  be  evident  that  the 
forces  set  up  within  a  shell  by  this  sudden  rotation  are 
enormous.  A  heavy  shell  at  rest  within  the  bore  of 
the  gun  is  in  an  extremely  short  interval  of  time  ejected 
from  the  muzzle  and  brought  up  to  its  full  rotation 
which  may  amount  to  from  a  few  thousand  up  to  over 

20,000  revolutions  per  minute,  depending  upon  the 
type  of  gun  or  howitzer.  Let  us  take  a  concrete 
illustration,  using  the  standard  American  3-in.  field 
piece.  The  projectile  will  weigh  15  lb.  and  the  interior 
length  of  the  bore  or  travel  of  the  projectile  is  ap- 

proximately 28  calibers  or  84  in.  The  muzzle  rotation 
is  17,000  per  minute  and  the  muzzle  linear  velocity 
about  1700  ft.  per  second.  This  linear  velocity  varies, 
of  course,  from  zero  at  the  start  to  its  maximum  value 
at  the  muzzle  but  if  we  assume  the  average  value  of  the 
velocity  to  be  around  800  ft.  per  second,  which  is  very 
close  to  what  it  actually  is,  we  can  determine  that  the 
shell  is  in  the  bore  of  the  gun  only  about  0.008  second. 
Yet,  in  this  extremely  short  interval,  the  shell  must  be 
accelerated  and  brought  up  to  both  its  linear  and  ro- 

tational speeds.  This  can  mean  nothing  less  than  very 
great  resulting  inertia  forces. 

It  would  naturally  be  our  first  thought  that  the 
rifling  should  be  cut  along  some  curve  that  would  be 
easy  to  reproduce  and  also  one  that  would  reduce  the 
angular  inertia  forces  to  a  minimum.  Much  thought 
has  been  put  into  this  phase  of  gun  design.  The  end 
to  be  attained,  namely,  higher  pressures  and  lower 
stresses  in  the  shell,  warranted  the  spending  of  much 
time  and  money  in  the  finding  of  a  suitable  solution. 

The  simplest  of  all  rifling  is  one  in  which  the  spiral 
is  uniform  and  it  was  but  natural  that  men  turned  to 
that  form  when  they  first  began  to  rifle  guns.  It  was 
simple,  easy  to  machine,  and  it  served  the  purpose 
when  powder  pressures  were  low  and  ammunition  con- 

sisted of  less  complicated  mechanisms  than  is  true  at 
the  present  day.  A  diagram  of  uniform  spiral  rifling 
is  shown  in  Fig.  5.  This  means  that  if  one  of  the  lands 
could  be  taken  out  and  straightened  it  would  form  a 
straight  line  as  shown  in  the  sketch.  This  line  would 
at  all  times  be  inclined  to  the  axis  of  the  gun  the  same 
as  shown  on  the  plot.  This  inclination  is  known  as  the 
slope  of  the  rifling  and  upon  its  value  depends  the  final 
value  of  the  rotation  of  the  shell.  When  drawn  through, 
the  origin  as  shown  its  equation  becomes  simply  Y  = 
mX;  where  m  denotes  the  slope  of  the  line  or  »t  =; dY 

Ty.    The  slope  is  then  constant  and  the  second  derivative 
or  the  rate  of  change  of  the  slope  is  zero.  This  means 
that  the  shell  is  given  just  as  much  of  an  angular  twist 
when  it  first  starts  on  its  outward  path  as  it  gets  at  the 
muzzle.     It  will  be  recalled  from  the  previous  article 
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that  the  pressure  curve  reaches  its  maximum  near  the 
breech.  The  linear  acceleration  was  shown  to  be  a  di- 

rect function  of  the  pressure,  hence  also  reaching  its 
maximum  value  at  the  same  point.  It  will  be  shown 
later  that  a  definite  relation  exists  between  the  slope 

of  the  rifling  curve,  the  linear  acceleration  and  the  an- 
gular acceleration.  This  angular  acceleration  will 

reach  its  maximum  value  at  the  point  of  maximum 
pressure  and  maximum  linear  acceleration  when  the 
slope  of  the  rifling  is  constant  as  in  the  case  cited.  It 
will  readily  be  appreciated  that  it  is  not  good  design  to 
have  all  of  these  forces  reach  a  maximum  value  at  the 
same  point.  The  linear  relation  existing  between  the 

pressure  and  the  linear  acceleration  makes  it  impos- 
sible to  separate  these  two  but  in  the  case  of  the  an- 
gular acceleration  the  slope  of  the  curve  enters. 

As   time   went   on    and   knowledge    of    machine-shop 
methods  increased,  a  more  complicated  form  of  curve 
was  introduced  for  the  rifling.     This  was  the  parabola 
shown   in   Fig.   6,  the  equation   of  which   is  given   by 

y  =  mX'  (8) 
the  first  derivative  or  slope  by 

dY 
-Ty  =  2  mX  =  slope  (9) 

and  the  second  derivative  or  rate  of  change  of  slope  by d-y 

dX- 

=  2m 

(10) 

It  can  be  seen  from  the  slope  equation  that  the  greater 

the  value  of  X,  that  is,  the  farther  out  toward  the  muz- 
zle, the  greater  is  the  value  of  the  slope.  With  small 

values  of  X  or  up  near  the  breech  where  the  pressure 
and  linear  acceleration  are  a  maximum  we  have  a  low 
value  for  the  slope.  This  is  exactly  the  result  desired 
and  results  in  a  much  lower  angular  acceleration  and 
correspondingly  lower  angular  inertia  forces. 
But  men  were  not  contented  with  the  results  given 

by  this  form  of  curve  and  so  the  ordnance  experts  set 
about  finding  something  a  little  better.  After  much 

experimentation  and  study  a  curve  known  as  the  semi- 
cubical  parabola  was  adopted.  This  curve  is  given  by 
the  equation 

Xi  =2  PY  (11) 
and  is  plotted  in  Fig.  7.  The  first  derivative  or  slope 
is  given  by 

dY 
dX 

3  VX 
AP (12) 

and  the  second  derivative  or  rate  of  change  of  slope  by 

d'Y      _3^ 

dX'- 

(13) 
8PVX 

This  curve  is  used  almost  exclusively  in  the  rifling 
of  modern  guns  and  howitzers  and  for  this  reason  fur- 

ther discussing  will  be  warranted  in  order  to  make 
clear  to  the  designer  of  ammunition  just  how  to  use 
it  in  determining  the  forces  resulting  from  rotation 
and  angular  acceleration. 

The  Ordnance  Department  of  the  Army  publishes  a 

"Cannon  Data  Book"  which  contains  all  sorts  of  data 
of  value  to  the  designer.  Among  this  data  is  given  the 
rifling  used  on  the  various  guns,  showing  the  slope  of 
the  rifling  curve  at  the  muzzle  and  at  the  breech  in  case 

these  two  values  are  difl:erent.  Take  for  an  illustration 

the  standard  3-in.  field  gun.  The  data  book  states  that 
the  slope  of  the  curve  is  1  in  25  at  the  muzzle  and  1  in 
50  at  the  breech.  This  means  that  the  slope  of  the 
curve  at  the  muzzle  is  1  in  25  calibers,  or,  in  other 
words,  that  the  shell  will  make  one  complete  turn  in 
traveling  a  linear  distance  of  75  in.  This  would  be 
true  if  the  ratio  of  25  to  1  held  throughout  the  bore 
which  it  does  not  because  at  the  breech  the  slope  is  only 
1  in  50.  With  this  information  it  is  possible  to  deter- 

mine the  equation  of  the  curve  as  follows : 

„,  dY      -iVX 

Slope  =  5]f  =  -fp 
(12) 

Let X,  =  the  point  on  the  curve  at  the  breech  of 
[the  gun; 

X.  =  the  point  on  the  curve  at  the  muzzle. 
Then  X.  =  X,  +  length  of  gun  in  inches  ̂   X,  +  84. 

3 

(14) 
(15) 

(16) 

4P  25  4P 
 '^"^^ Solving  these  two  equations  for  the  value  of  P,  we  find 

it  equal  to  63.  We  then  have  X,  =  28,  X,  —  112.  The 
equation  then  becomes 

A  J  =  126  r  (18) 

and  the  rifling  at  the  breech  starts  on  this  curve  at  A' 

Slope  of curve  at  mi 
izzle  = 

"  3X  25 

25 

Slope  at  breech  =  r^ 
We  may 

then  write 

3  1/5" 

IT 

3  V  X, 4P IT 

50 
3  V  (X. 

+  84) 

FIG.   4.     CROSS-SECTION  OF  3-IN.  GUN  NEAR  THE  MVZZI.B 

=  28  in.  and  ends  at  X  ̂   112  in.  From  the  equation 
in  this  form  we  may  find  both  the  slope  at  any  point 
and  the  angular  acceleration. 

This  form  of  rifling  offers  somewhat  more  resistance 
to  the  passage  of  the  shell  through  the  gun  due  to  the 
fact  that  the  rifling  is  compelled  to  cut  a  new  path  for 
itself  in  the  rotating  band  throughout  the  entire  bore. 
This  is  shown  in  the  second  derivative  where  the  rate 
of  change  varies  inversely  as  the  square  root  of  the 
distance.  This  increase  in  passive  resistance,  as  it  is 
called,  is  not  of  sufficient  importance  to  be  worthy  of 
further  discussion. 

It  was  shown  in  a  previous  article  that  the  pressure 

in  the  gun  acting  on  the  projectile  caused  the  linear  ac- 
celeration.    In  the  same  way  a  combination  of  this  lin- 
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^iiMy-mii]D]C'tj>^ici:E:,  r^iipi  y/^ 
ear  acceleration  and  the  rifling  causes  the  angular  ac- 

celeration. The  forces  set  up  in  the  shell  due  to  this 
sudden  twist  seem  to  be  very  vague  to  most  men  and  it 
is  common  practice  for  designers  to  ignore  these 
stresses  due  not  to  their  insignificance,  for  they  are 
very  real  and  often  large,  but  rather  to  a  lack  of 
knowledge  of  the  simple  mathematics  involved.  Rather 
than  master  this  technical  side  of  the  problem,  many 
designers  and  manufacturers  have  preferred  to  build 

their  fuse  or  their  shell  along  the  cut-and-try  method, 
trusting  to  luck  that  their  devices  would  in  some  mys- 

terious way  work  as  it  was  desired  to  have  them.  The 
inevitable  result  under  these  conditions  is  complete 
failure  and  it  will  indeed  be  fortunate  if  no  accident 
happens  during  the  experimental  tests. 

The  angular  acceleration  is  obtained  from  the  linear 
by  simply  multiplying  the  linear  by  the  slope  of  the 
curve,  all  expressed  in  proper  units.  An  illustration 
will  make  this  clear.  Let  us  suppose  the  linear  acceler- 

ation equals  500,000  ft.  per  second,  per  second,  and  that 
the  slope  of  the  rifling  curve  equals  1  in  50  calibers  or 

50- 

We  may  then  write  for  the  3-in.  gun 

500,000 

=  angular  acceleration 

500,000  X  12 

50 

35 

12 
3  X  50 

=  40,000 

(19) 

This  a'  is  expressed  in  revolutions  per  second,  per 
second.  If  we  desire  it  in  radians  per  second,  per  second, 
we  must,  of  course,  multiply  by  2n. 

In  the  same  manner,  the  value  of  this  acceleration 

may  be  found  at  any  point  from  the  breech  to  the  muz- 
zle when  the  linear  acceleration  curve  is  known. 

Whenever  we  have  acceleration  we  must  have  inertia 
forces.  This  holds  true  in  angular  as  well  as  in  linear 
acceleration.  In  the  case  of  the  latter  we  have  the  force 
of  set  back  produced,  while  with  the  former  we  get  a 

torque  or  twisting  action.  This  torque  must  be  ex- 
pressed as  a  moment  and  may  be  obtained  from  the  fol- 

lowing formula: 

Torque  =  ̂ ^  (20) 
Where  torque  is  expressed  in  inch-pounds,  g  =  32.2; 
I  =^  the  pwlar  moment  of  inertia  of  the  shell,  and  a  = 
the  angular  acceleration  at  the  point  in  the  gun  that  is 
under  discussion  or,  which  is  more  usual,  the  maximum 
value  expressed  in  radians  per  second,  per  second.  If 
the  maximum  value  of  the  torque  is  known,  it  is  usually 

sufficient  for  most  practical  purposes  in  the  determina- 
tion of  the  results  of  this  moment  on  the  parts  of  the 

design.  It  must  be  remembered,  however,  that  this 
maximum  value  of  the  torque  does  not  necessarily  oc- 

cur at  the  point  of  maximum  pressure.  It  only  occurs 
at  this  point  in  guns  having  the  uniform  rifling  curve. 
The  actual  point  of  greatest  angular  stress  comes  slight- 

ly ahead  of  the  point  of  greatest  pressure;  but  for  all 
practical  uses  it  is  sufficient  to  calculate  it  at  the  lat- 

ter place  as  the  difference  is  slight  and  the  pressure 
curve  is  not  always  known  for  every  gun  when  using 

m. 

the  various  grades  of  powder.  It  is  a  simple  matter, 
as  shown  in  equation  19,  to  get  the  value  of  a  at  this 
point  if  one  has  the  standard  data  of  the  gun  being 
considered. 

Coming  back  to  equation  20,  we  have  as  a  factor  the 
polar  moment  of  inertia  /.  This  quantity  would  be  dif- 

ficult to  obtain  exactly  due  to  the  peculiar  shape  of  the 
shell.  For  most  practical  work  we  may,  without  ap- 

preciable error,  consider  the  projectile  as  a  hollow  cyl- 
inder. The  value  of  /  is  then  found  from  the  well- 

known  formula 

(21) 
j_W{r^  +r\) 

'■  2 

where 

W  =  weight  of  the  shell  in  pounds; 
r    ̂   outside  radius  of  shell,  inches; 
r,  ̂   inside  radius  of  shell,  inches; 
/   =  polar  moment  of  inertia  in  inch  units. 

Formula  20  may  be  combined  with  21  and  we  then  have 

^  aW(r-+  r°i) 

24flr 

(22) 

Application  of  Formulas 

Thus  far  nothing  has  been  said  in  regard  to  the  use 
of  these  formulas  in  the  determination  of  the  forces  set 
up  in  the  shell  due  to  angular  acceleration.  Let  us  sup- 

pose we  have  designed  a  fuse  to  be  used  in  a  high- 
powered  gun.     We  have  already  calculated  the  force  of 
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set  back  on  all  of  the  parts  and  designed  them  to  with- 
stand this  tremendous  force.  It  might  well  happen, 

however,  that  the  fuse  was  well  protected  from  the  set 
back  force  but  wholly  unprotected  from  the  angular. 
As  is  well  known  all  parts  have  inertia  due  to  their 
weight.  When  the  shell  is  rapidly  accelerated  and  the 
angular  torque  occurs,  the  part  upon  which  we  desire 
to  know  the  stresses  will  set  back  just  as  it  did  in  the 
case  of  the  linear  acceleration  except  that  this  time  it 
tends  to  move  in  a  plane  perpendicular  to  the  axis  of 
the  shell  and  in  a  direction  opposite  to  the  direction  of 
rotation.  Of  course,  as  a  rule  the  part  does  not  actually 
move  or  rotate  backward  as  it  may  be  held  by  other 
metal  parts  but  in  this  case  the  metal  must  take  up  the 
stress  as  it  did  in  the  case  of  the  longitudinal  force. 

Probably  the  most  direct  way  of  obtaining  the  an- 
gular set  back  is  to  transfer  the  angular  acceleration 

into  terms  of  linear  acceleration  for  the  point  off-center 
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which  represents  the  center  of  gravity  of  the  mass  we 
are  considering.  An  example  will  perhaps  be  best  to 
make  all  this  clear.  Let  us  assume  that  the  fuse  con- 

tains a  part  one  inch  oflf-center  and  that  this  part 
weighs  half  an  ounce.  We  have  found  from  equation 
19  the  value  of  a  for  the  whole  shell.  This  value  will 
be  expressed  in  revolutions  per  second,  per  second. 
What  then  is  the  linear  acceleration  of  the  center  of 
the  mass  which  is  one  inch  off  center?     Simply 

2Wea' 
12 (23) 

Where    a  =  linear  acceleration  of  the  point   in   feet 
per  second,  per  second; 

R  =  distance  off-center  in  inches; 

a'  =  angular  acceleration  of  the  shell  in  rev- 
olution,    per     second,     per     second     and 

found  from  formula  19. 
With  the  value  of  the  linear  acceleration  known,  it  is 
simply  a  matter  of  applying  the  linear  inertia  law  to 
get  the  set  back.     This  was  given  in  equation  3  in  a 
previous  article  as  follows: 

W'a 
F'  = 

g 

Where  F'  ̂ =  total  set  back  in  pounds; 
W  =  weight  of  part  in  pounds. 

In  our  example  we  have 
/2  =  1  inch; 

a'  =  40,000  revolutions  per  second,  per  second; 

T^'  =  Sq  pounds. 

With  these  specific  values  we  obtain 

_  2t1  X  40,000 
12 =  21,000  feet  per  second,  per  second. 

„       21,000       --,  , 

=  32~X~o  ̂   pounds. 
This  simply  means  that  our  part  which  weighs  only 
half  an  ounce  and  is  but  one  inch  off-center  sets  back 
against  its  supports  with  a  force  of  over  20  pounds. 
If  calculated  further  in  terms  of  unit  area  and  pounds 

per  square  inch  compression,  it  would  undoubtedly  ex- 
ceed the  elastic  limit  of  the  metal.  This  is  a  very  vital 

point  to  consider  in  all  design  work  in  this  field  and  its 
neglect  will  account  for  a  large  number  of  the  failures. 
The  metal  may  deform  under  this  force  in  such  a  way 
that  it  can  not  properly  perform  its  function  later  on 
when  called  upon  to  do  so. 

This  twisting  moment  is  often  the  cause  of  time- 
rings  turning  relative  to  the  body  of  the  fuse,  thus 
causing  short  or  long  burnings.  The  friction  caused  by 
the  linear  set  back,  however,  tends  to  keep  the  ring 
from  turning  and  is  usually  sufficient  to  do  so.  It  is  a 
factor  of  sufficient  importance,  nevertheless,  to  have 
caused  some  fuse  designers  to  incorporate  a  locking 
device  on  the  fuse.  This  first  appeared  in  foreign  de- 

signs and  has  not  yet  been  universally  adopted  on 
American  fuses. 

Generally  speaking,  inertia  forces  due  to  angular  ac- 
celeration are  a  detriment  and  their  results  must  be 

guarded  against  by  scientific  designing  and  calculation 
of  all  the  forces.  Such  procedure  will  save  much  time 
and  money  and  a  more  satisfactory  product  will  be  pro- 

duced. The  safety  factor  also  enters  in  here  because  it 
may  well  happen  that  the  fuse  is  made  unsafe  by  the 
failure  of  some  part  to  withstand  the  stresses  brought 
to  bear  upon  it.  Failure  of  the  detonator  carrier,  for 
example,  might  explode  the  detonator  and  thereby  the 
shell,  prematurely  wrecking  the  gun  and  perhaps  doing 
serious  injury  to  the  gun  crew. 

Centrifugal  force  probably  causes  the  designer  more 
trouble  and  interferes  more  with  his  plans  than  all  of 
the  other  forces  with  which  he  has  to  deal  put  together. 
Practically  everyone  who  is  at  all  technically  inclined 
knows  what  this  force  is,  how  it  acts  and  what  pro- 

duces it;  yet  it  was  noted  that  a  large  number  of  tech- 
nical men  presented  new  designs  to  the  Government  for 

consideration  in  which  the  effects  of  centrifugal  force 
had  been  entirely  neglected.  In  many  cases,  the  de- 

signer was  wholly  ignorant  that  such  a  force  was 
present  and  in  others  it  was  knowTi  but  not  considered 
of  sufficient  importance  to  calculate.  This  lack  of  the 
fundamental  principles  of  shell  and  fuse  design  caused 

the  failure  of  many  men's  dreams  in  the  quest  for  new 
things  to  revolutionize  warfare. 

The  principle  is  simple.  Everyone  knows  that  if  we 
fasten   a  weight  on  a  string  and  revolve  it  while  re- 
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FIG.  6.     PARABOLIC  CURVE  OF  RIFLING 

taining  hold  of  the  other  end  that  the  weight  will  con- 
tinue around  in  a  circular  path  and  will  create  a  very 

noticeable  tug  on  the  string.  If  the  string  is  released 
the  weight  flies  off  at  a  tangent  showing  that  a  force 
was  actually  present.  We  have  the  same  condition 
within  a  shell.  As  previously  stated  the  shell  is 
brought  up  to  a  very  high  rotational  speed  within  the 
gun  due  to  the  rifling.  This  rotation  sets  up  centrifu- 

gal force  and  this  force  exists  everjTvhere  within  the 
projectile.  All  parts  tend  to  move  toward  the  outside 
and  if  prevented  from  so  doing  by  adjacent  parts  a  very 
great  stress  is  created  just  the  same  as  the  force  cre- 

ated in  the  string  when  the  weight  is  forced  to  travel 
in  the  circle- 

Fortunately  for  the  science  of  gunnery,  this  centrifu- 
gal force  is  easily  calculated.  It  is  also  possible  to  ob- 

tain its  value  with  mathematical  exactness.  The  funda- 
mental  formula  is  as  follows : 

C.F.  =  ̂   (24) 
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Where  C.F.  =  centrifugal  force  in  pounds; 

M  =  mass   of   part   under  consideration    in 
pounds ; 

V  =  linear  velocity  in  feet  per  second; 
R  =  distance  of  part  from  center  of  rota- 

tion in  feet. 

In  this  form  the  formula  is  not  always  convenient  for 
use  in  fuse  designing.    We  usually  know  the  radiws  of 
the  part  in  inches,  the  weight  of  the  part  in  pounds, 
ounces  or  grains  and  the  rotation  of  the  shell  at  the 
muzzle  of  the  gun  in  revolutions  per  minute.    We  may 
readily  transform  this  equation  to  meet  the  needs  of 
these  units.     The  following  calculations  will  be  self- 
evident  : 

W 

9 
V  =  2  t:  RN 
R'  =12  R 

Where  W  =  weight  of  part  in  pounds; 

R'  ̂ =  distance  of  part  off-center  in  inches; 
N  =  speed  of  shell  in  revolutions  per  second. 

We  may  then  write 

MV  _  W(2^RN)' 
C,F.  = 

1.23  WRN-       (25) R  gR 

Here  N  =  rotation  in  revolutions  per  second. 
Generally,  however,  it  is  not  convenient  to  express 

N  in  second  terms,  R  in  feet  and  W  in  pounds.  The 
parts  under  consideration  generally  are  smaller  and  we 
find  it  best  to  express  W  in  grains,  R  in  inches  and  N 
in  revolutions  per  minute.  This  last  unit  is  preferable 
because  it  is  customary  to  give  the  rotation  of  shell  in 
this  way.  With  these  units  we  may  write  equation  25 
as  follows: 

1.23  W'R'iNV C.F.    =  r,r 

In  which  W 

(26) 

grains     (7000 
7000  X  12  X  (60)  = 

weight     of     part     in 
grains  =  1  pound)  ; 

R'  =  radius  in  inches ; 
N'  =  rotation  of  shell  in  r.p.m. 

This  may,  of  course,  be  reduced  to  one  constant  when 
we  have 

C.F.  =  0.000,000,004,070  W  R'  N"  (27) 
Equation  27  is  a  practical  formula  which  may  be 

easily  applied  in  determining  this  force.  As  an  illus- 
tration, let  us  assume  that  in  the  fuse  we  are  design- 

ing there  is  a  metal  part  half  an  inch  off  the  center  of 
rotation  or  axis  of  the  shell.  This  part  weighs  200 
grains  which  is  slightly  less  than  half  an  ounce.  We 
are  designing  our  fuse  for  the  American  3-in.  field  gun 
or  the  French  75-mm.  field  piece.  The  muzzle  rotation 
of  the  shell  in  these  guns  is  practically  17,000  r.p.m. 
By  applying  the  formula  given  in  equation  27  we  have 

C.F.  =  0.000,000,004,070  X  200  X  0.5  X  (17,000)"  = 
117.5  lb.  This  illustration  will  give  an  idea  of  how 
large  this  force  really  is  and  how  vital  a  factor  it  really 
becomes  in  the  design  of  modern  ammunition. 

Some  men  are  not  accustomed  to  dealing  in  grains 
as  a  unit  of  weight  and  for  those  we  will  write  the 
formula  in  terms  of  the  ounce  as  the  unit  as  follows: 

VT 
16 

Then  C.  F.  =  0.000,001,785  W"  R'  N"  (28) 
This  force  is  different  from  the  forces  due  to  inertia 

described  in  the  previous  sections.  While  they  last 
only  as  long  as  the  shell  remains  in  the  bore,  a  very  short 
interval,  the  centrifugal  force  is  present  during  the 
whole  flight  of  the  projectile.  It  varies  in  the  gun 
from  zero  at-  tJ».e  breech  to  its  maximum  at  the  muzzle 
and  remains  fairly  constant  during  flight,  as  the  rota- 

tion decreases  but  slightly  while  the  shell  is  traveling 
to  its  target.  The  air  friction,  which  is  small,  is  the 
only  force  tending  to  slow  down  the  rotation.  Centrif- 

ugal force  is  then  always  present  during  the  flight 
of  the  shell.  Fuses  designed  to  function  upon  impact 
are  affected  by  it  because  it  is  almost  certain  to  be 

present  during  the  whole  time  that  the  shell  is  pene- 
trating its  target  and  functioning. 

The  effects  of  this  force  are  by  no  means  confined 
to  the  stresses  which  it  produces  in  the  various  parts. 

40         ao        ao 
Linear     Trorvel 

100 

120 

W 
Where  W" 

Weight  in  ounces 

FIG.    7.      CURVE    OF    RIFLING— SEMI-CUBICAL    PARABOLA 

Force  properly  applied  always  produces  friction  in 
moving  parts.  We  have  here  an  excellent  illustration 
of  this  principle.  If  we  attempt  to  move  a  part  within 
the  fuse  while  it  is  rotating  by  means  of  a  spring,  for 
example,  we  find  that  considerable  force  is  necessary. 
If  sufficient  force  is  not  applied  we  find  that  the  part 
will  not  move.  This  is  according  to  the  simple  law 
of  friction;  yet  many  designers,  even  of  the  higher 
type,  failed  utterly  to  apply  this  law  to  their  designs. 
These  statements  apply  with  special  emphasis  to  the 
attempt  which  has  been  and  is  still  being  made  to 
develop  a  mechanical  time  fuse  to  take  the  place  of  the 
powder  train  method  of  obtaining  the  time  of  explosion. 
In  the  mechanical  time  fuse  we  have  a  complicated  ar- 

rangement of  gears,  wheels,  springs,  etc.,  arranged- 
much  the  same  as  in  an  ordinary  watch.  The  mechan- 

ism must,  of  course,  run  and  function  during  the  flight 

of  the  shell  and  thus  during  the  time  that  the  centri- 
fugal force  is  at  its  maximum.  A  large  amount  of 

friction  is  created  in  the  bearings  and  those  parts 

upon  which  other  parts  move  and  is  often  more 
than  sufficient  to  prevent  the  clock  from  running. 
This  was  one  of  the  great  difficulties  encountered  in  the 

early  development  work  in  this  line  and  delayed  the  prog- 
ress a  great  deal.  Most  of  this  devclopmsnt  work  was 
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carried  out  by  the  watch  and  clock  companies  because 
they  were  better  equipped  to  carry  it  through  to  a 
successful  conclusion.  Continual  failure  was  encoun- 

tered mostly  because  the  watch  companies  neglected  to 
analyze  the  forces  existing  within  a  shell  in  flight. 
Centrifugal  force  was  the  most  troublesome  of  all  but 
when  properly  considered  its  disastrous  aifects  per  se 
were  found  to  be  more  imaginary  than  real.  As  an 
illustration,  one  watch  concern  that  had  been  blessed 
with  continual  failures  for  over  a  year  decided  that 
something  radical  must  be  done  at  once  if  it  were 
ever  to  get  results.  It  consequently  sent  some  of 
its  fuses  to  an  Army  arsenal  where  a  ballistic  en- 

gineer analyzed  the  problem.  After  careful  study  it 
was  found  that  a  certain  wheel  which  was  carried  on  a 
shaft  parallel  to  the  axis  of  the  shell  and  placed  about 

i  in.  off-center  would  stop  rotating  under  the  action  of 
the  mainspring  when  a  weight  of  two  ounces  was  hung 
on  the  shaft.  The  wheel  and  shaft  were  carefully  weighed 
and  the  centrifugal  force  calculated  for  the  gun  from 
which  the  fuse  was  to  be  fired.  Much  to  the  surprise 
of  the  designers,  and  perhaps  to  the  engineer  as  well, 
it  was  found  that  this  shaft  had  a  force  of  over  two 
pounds  acting  on  it  in  a  radial  direction  during  flight. 
This  was  more  than  16  times  the  force  actually  re- 

quired to  stop  the  whole  mechanism. 

Centrifugal  Force  Helps  the  Designer 

Heretofore,  we  have  mentioned  only  the  undesirable 
aspects  of  centrifugal  force.  It  fortunately  has  its 
good  qualities.  It  is  the  one  force  next  in  importance 

to  set  back  in  the  designer's  field.  Without  it  we  could 
not  have  the  superhuman  devices  which  we  have  today 
in  modern  ammunition.  By  its  absence  in  bodies  at 
rest,  shells  are  made  safe  in  handling  and  in  storage. 
This  is  accomplished  by  making  it  necessary  for  the 
shell  to  receive  a  high  rotation  before  it  is  armed  or 
in  position  to  fire.  This  arming  is  accomplished  by 
utilizing  centrifugal  force  in  many  different  ways,  us- 

ually by  causing  weights  to  fly  out  and  thereby  ex- 
posing the  firing  pin  so  that  it  can  come  ir.  contact 

with  the  primer  when  the  shell  meets  resistance. 
To  calculate  the  force  necessary  to  overcome  fric- 

tion created  by  centrifugal  force  it  is  only  necessary 
to  multiply  the  force  by  the  coefficient  of  friction.  A 
value  for  this  coefficient  for  the  surfaces  under  con- 

sideration may  be  found  in  any  engineering  handbook. 
Where  the  two  surfaces  are  steel  a  good  value  to  use 

and  one  which  has  been  found  to  work  out  well  in  prac- 
tice is  0.2.  If  the  surfaces  are  smooth  it  may  be  advis- 
able to  reduce  this  value  to  0.15  although  the  former 

value  will  be  found  more  nearly  correct  in  most  cases. 

What  does  this  mean  then?  Simply  this — if  you  have 
a  part  off-center  in  a  shell  and  desire  to  move  it  during 
the  flight  of  the  projectile,  you  must  apply  a  force  to 
it  equal  to  the  product  of  the  centrifugal  force  and  the 
coefiicient  of  friction.  This  is  only  one  of  the  laws 
of  friction  and  holds  good  within  a  shell  just  as  well 
as  it  does  anywhere  else.  One  fact  must  be  well  fixed 

in  mind  and  that  is  that  the  friction  is  absolutely  in- 
dependent of  the  area.  More  people  go  astray  on  this 

than  any  other  one  thing  connected  with  the  determina- 
tion of  the  friction  forces.     It  is  not  at  all  uncommon 

to  find  a  designer  attempting  to  reduce  his  friction  and 
friction  moments  by  reducing  the  area  of  contact.  As 
a  matter  of  fact  this  neither  reduces  nor  increases  the 
force.  It  varies  the  intensity  of  stress  to  be  sure  but 
not  the  friction.  The  only  way  to  reduce  this  effect 
is  to  reduce  the  centrifugal  force  and  this  is  done  by 
making  all  parts  as  light  as  possible  and  placing  them 
as  near  the  center  of  rotation  as  is  practicable. 

At  this  point  the  centrifugal  torce  in  the  shell  while 
the  latter  is  within  the  gun  may  be  noted.  It  was 
shown  previously  that  the  rotation  starting  at  zero  at 
the  breech  gradually  reached  its  maximum  at  the  muz- 

zle. As  the  centrifugal  force  varies  as  the  square  of 
the  rotation  it  will  readily  be  appreciated  that  this  force 
gradually  increases  as  the  shell  travels  outward,  reach- 

ing its  greatest  value  at  the  muzzle  but  practically  re- 
taining it  throughout  flight.  This  has  a  bearing  in  the 

design  of  fuses,  for  example,  and  is  often  utilized. 
This  means  that  when  the  two  inertia  forces  are  a 
maximum  the  centrifugal  force  is  a  minimum  and 
vice  versa.  Great  care  must  be  exercised  in  designing 
a  device  that  will  arm  the  shell  on  rotation  to  safe- 

guard it  from  arming  before  it  has  left  the  gun  and 
before  the  effects  of  the  set  back  have  disappeared.  If 
the  device  does  arm  before  it  should,  it  is  almost  cer- 

tain that  the  shell  will  explode  either  just  as  it  leaves 
the  gun  or  just  before.  In  the  latter  case  the  end  of  the 

gun  will  be  blown  away  if  the  shell  happens  to  be  a  high- 
explosive  one.  These  facts  coupled  with  others  have 

led  to  the  development  of  "bore  safety"  features  on fuses. 

The  principal  forces  acting  on  a  shell  while  in  the 
bore  of  a  gun  are  first  the  linear  set  back,  a  force  which 
is  great  in  magnitude,  always  present  and  which  varies 
from  zero  at  the  breech  to  a  maximum  in  a  distance 
of  a  very  few  inches  and  then  gradually  drops  off  to 
zero  about  10  ft.  outside  the  muzzle.  This  force  may 
be  used  as  the  designer  sees  fit  in  releasing  catches  that 
control  the  firing  of  primers  by  forcing  them  down  on 
to  the  firing  pin,  as  is  done  in  the  ordinary  powder 
time  fuse,  or  in  any  one  of  many  different  ways  in  which 
this  force  is  now  used.  On  the  other  hand  every  part 
must  be  calculated  to  withstand  this  force;  otherwise 
it  will  be  crushed  in  the  gun  and  unable  to  perform 
its  function.  Then  we  have  the  angular  acceleration 
as  a  result  of  the  linear  acceleration  and  the  rifling. 

It  was  shown  that  this  force  acted  in  a  plane  perpen- 
dicular to  the  axis  of  rotation  of  the  shell  which  makes 

its  line  of  action  90  deg.  from  the  linear  set  back.  It 
was  pointed  out  that  this  force  reached  its  maximum 
at  about  the  same  point  as  the  linear  but  that  it  be- 

came zero  exactly  at  the  muzzle  instead  of  outside.  This 
was  due  to  the  ending  of  the  rifling.  Then  lastly  it 
has  been  shown  how  to  calculate  centrifugal  force  and 
how  to  overcome  it  when  it  is  excessive.  It  was  further 

shown  that  this  force,  while  it  acted  in  a  plane  per- 
pendicular to  the  axis  of  rotation  just  as  the  angular 

acceleration  was,  nevertheless,  quite  different  in  that 
it  started  from  zero  at  the  breech  and  reached  a  max- 

imum at  the  muzzle.  Centrifugal  force  always  acts, 

of  course,  in  a  strictly  radial  direction,  while  the  an- 
gular inertia  force  always  acts  perpendicular  to  this 

direction  of  the  tangent  to  the  plane  of  rotation.     This 
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makes  the  angular  force  at  right  angles  to  the  centrif- 

ugal force  but  in  the  same  plane. 
It  will  be  apparent  then  that  we  have  these  three 

forces  acting  on  the  parts  within  a  shell  all  at  once  in 
varying  degrees.  For  any  one  point  within  the  gun 

it  is  possible  to  calculate  each  one  separately  and  com- 
bine them  vectorially  and  get  their  resultant.  This 

is  the  only  true  way  to  determine  the  stress  on  the 
parts  and  it  should  be  carried  out  for  several  points 
along  the  bore  in  order  to  determine  the  maximum 
value.  It  is  a  simple  matter  to  combine  them  as  the 
three  really  act  in  three  planes  at  right  angles  to  each 
other.  The  position  of  the  resultant  will  depend  on  the 
relative  values  of  the  three  forces.  If  calculation  is 
carried  out  in  this  way  on  every  part  of  the  device  and 
each  part  is  designed  to  perform  its  proper  function  un- 

der those  conditions,  the  designer  need  have  no  fear  of 
the  results  in  practical  firing  tests. 

The  question  of  the  determination  of  the  pressure 
curve  in  any  given  gun  has  not  been  taken  up  here. 
This  subject  will  be  found  fully  treated  in  any  of  the 
many  books  on  the  subject  of  ordnance  and  gunnery. 

The  determination  of  this  curve  is,  of  course,  funda- 
mental because  without  the  information  which  it  gives, 

none  of  the  calculation  carried  out  above  could  be  ac- 
complished. This  curve  may  be  determined  in  two 

ways:  by  experimental  firings  or  by  calculation.  The 

former  method  is  costly  but  apt  to  be  the  more  accu- 
rate. The  method  of  calculations  will  suffice  for  most 

purposes.  This  determination  involves  such  factors  as 
the  character  and  weight  of  the  powder,  the  size  and 
shape  of  the  grain,  the  volume  of  the  powder  chamber, 
the  caliber  of  the  gun,  the  temperature  of  the  powder 
at  time  of  firing  and  above  all  on  the  weight  of  the 
shell.  The  greater  the  weight  of  the  projectile  the 
higher  the  pressure  curve  will  go — all  other  factors  re- 

maining the  same.  The  density  of  loading  is  the  ratio 
between  the  weight  of  powder  used  in  the  charge  to 
the  weight  of  water  which  will  just  fill  the  powder 
chamber.  This  value  naturally  varies  greatly  in  the 
different  guns  and  howitzers  and  will  range  all  the  way 
from  0.7  to  0.3.  In  a  few  exceptional  cases  it  reaches 
0.8  but  this  is  not  usual.  The  higher  the  value  of 
this  ratio  the  greater  will  be  the  pressure  in  the  gun. 

It  is  not  unusual  in  practice  to  use  an  excess  charge 
of  powder.  This  results,  of  course,  in  excess  pressure 
and  greater  muzzle  velocity  of  shell.  The  objects  to  be 
attained  in  the  use  of  excess  pressure  are  twofold: 
first  to  test  the  strength  of  a  gun  or  the  durability  of 
ammunition  and,  second,  to  increase  the  muzzle  velocity 
and  thereby  the  range  of  the  shell.  This  excess  pres- 

sure is  seldom  carried  beyond  12 J  per  cent,  of  the 
normal  pressure.  In  old  guns  no  excess  pressure  is 
allowed.  Fuses  and  other  parts  of  ammunition  are  of- 

ten calculated  upon  the  basis  of  the  excess-pressure 
curve  rather  than  on  the  normal  so  as  to  insure  per- 

fect operation  under  all  tests  to  which  the  proving- 
ground  officers  will  subject  them  when  presented  for 
trial.  Some  nice  problems  arise  when  it  becomes  neces- 

sary to  use  shells  which  are  not  standard  weight  or 
when  it  is  desirable  to  change  the  powder  charge  from 
the  normal.     These  questions  need  not  bother  the  aver- 

age designer  as  they  need  to  be  considered  only  when 
conditions  are  abnormal. 

If  the  civilian  engineer  who  wishes  to  submit  a  de- 
sign to  the  Ordnance  Department  of  the  Army  for 

consideration  will  first  calculate  the  stresses  within 
his  mechanism  according  to  the  above  outline  his 
serious  difficulties  will  disappear. 

Braking  a  Grinding  Wheel  by  Hand 
By  Harry  Senior 

During  the  war  we,  like  all  other  employers  of  skilled 
labor  in  any  way  relating  to  the  machine  business, 
were  afflicted  with  all  sorts  and  conditions  of  machinists 

who  came  from  "road  and  river — countryside  and 
town,"  and  ranged  from  fellows  who  modestly  admitted 
that  they  had  "fixed  dad's  mowing  machine,"  to  those 

who  "could  do  any  job  in  the  shop,"  and  wanted  all 
the  money  there  was  in  sight. 

One  day  one  young  fellow,  whose  entire  previous 
mechanical  experience  had  been  acquired  behind  the 
ribbon  counter  of  the  local  dry-goods  store,  came  to 
me  with  a  very  bad  looking  hand.  Diagonally  across 
the  palm  was  an  ugly  bleeding  wound  that  was  part 
blister,  part  cut,  and  part  tear. 

"For  the  love  of  Mike !"  I  ejaculated,  "what  have  you 
been  trying  to  do;  get  your  hand  in  by  grinding  it?" 

"Just  stopping  the  emery  wheel  quick,  like  Bill  does," was  the  reply. 

"Bill"  was  an  old  and  tried  jour,  who,  I  was  perfectly 
certain,  had  never  attempted  to  stop  a  grinding  wheel 
by  braking  it  with  his  hand — at  least  not  in  a  good 

many  years;  so  after  dressing  the  boy's  hand  we  went over  to  interview  Bill. 

"What  do  you  think  I  am!  Nutty?"  casually  in- 
quired Bill  upon  hearing  the  boy's  story. 

"Saw  you  do  it  only  a  few  minutes  ago,"  said  the- 
boy,  "right  over  here";  and  he  led  us  over  to  the  speed 
lathe  and  showed  us  how  Bill  had  stopped  that  ma- 

chine quickly,  after  shipping  the  belt  off,  by  pressing: 
his  hand  on  the  large  step  of  the  smooth  iron  cone. 
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EDITORIALS 

The  President's  Industrial  Conference 
WE  ARE  all  interested  in  the  object  of  the  confer- 

ence which  is  to  avert  or  postpone  industrial  con- 
flicts. And  as  it  is  the  desire  of  the  conference  to  have 

the  careful  consideration  of  all  interested  individuals  or 
organizations,  we  give  an  outline  of  the  points  so  far 
brought  out. 

The  conference  is  not  seeking  the  causes  of  industrial 
unrest,  but  rather  the  best  methods  of  preventing  or 
adjusting  disputes.  It  emphasizes  the  importance  of 
considering  the  human  element  in  the  belief  that  the 
successful  industrial  organization  must  yield  a  large 
satisfaction  in  the  life  of  the  individual.  It  contends 
that  the  industrial  world  has  failed  to  adjust  human 
relations  to  the  facts  of  our  economic  interdependence. 

The  conference  points  out  that  the  relationships  in 
modern  business  must  be  organized  on  a  sound  basis, 
with  a  sincere  effort  for  mutual  understanding  and  with 
the  employers  as  leaders  rather  than  as  masters. 

It  is  proposed  to  establish  a  national  tribunal  and 
regional  boards  for  inquiry  and  adjustment  of  disputes, 
the  country  being  divided  into  twelve  or  more  industrial 
districts.  The  national  tribunal  is  to  have  headquarters 
in  Washington  and  is  to  be  composed  of  nine  men,  three 
representing  employers,  three  representing  employees 
and  three  representing  the  public.  The  Secretary  of 
Labor  will  nominate  the  employee  representatives,  the 
Secretary  of  Commerce  those  for  the  employers  and  the 
President  will  choose  the  members  representing  the 

public. 
The  regional  boards  consist  of  a  chairman  who  is  to 

represent  the  public  interest  and  to  be  appointed  by  the 
President,  two  employees  and  two  employers.  The 
board  must  publish  its  report  within  five  days  of  the 
close  of  the  hearing  and  within  thirty  days  from  the 
date  of  original  request.  If  the  reports  are  not  unani- 

mous both  majority  and  minority  reports  must  be  pub- 
lished. The  regional  boards  have  the  right  to  subpoena 

witnesses,  examine  them  under  oath,  require  production 
of  pertinent  books  and  papers  and  to  insure  protection  to 
witnesses.  Whenever  agreement  is  reached  or  decision 
made  it  shall  have  the  force  of  a  trade  agreement. 

The  conference  is  undertaking  a  gigantic  task  in  the 

hope  of  securing  national  co-ordination  and  stimulating 
the  formation  of  bodies  for  local  adjustments.  It  will 
not  and  cannot  formulate  plans  which  will  suit  everyone 
nor  which  will  work  perfectly  at  all  times;  they  are 
bound  to  be  too  conservative  for  some  and  too  radical  for 
others. 

It  is  the  part  of  wisdom  to  support  the  con- 
ference as  far  as  possible  to  show  our  good  faith  in 

desiring  an  end  to  industrial  disputes.  Both  sides  must 
concede  something  in  nearly  all  settlements  and  we 
should  be  willing  to  go  halfway  in  meeting  changes 
which  are  in  the  line  of  evolution  and  progress.  If 
means  are  provided  to  prevent  strikes  or  lockouts  until 
the  dispute  has  been  passed  on  by  the  regional  board  we 
shall  have  made  a  long  step  forward. 

The  Foreman  and  His  Job 

THE  foreman's  job  has  changed  greatly  since  the 
days  of  the  old  shop.  Then,  he  was  the  instructor, 

guide,  counselor — almost  the  father  confessor — of  tlie 
whole  shop.  When  the  shop  began  to  grow  larger,  the 

foreman's  job  changed  according  to  the  size  of  the 
shop  and  the  kind  of  management.  The  management 
which  prided  itself  on  cold-blooded  efficiency  and  pro- 

claimed the  motto  that  there  must  be  no  sentiment  in 

business,  developed  the  bull-dog  type  of  foreman.  In 
other  shops  the  foreman  became  simply  a  timekeeping 
clerk,  handing  out  various  jobs  as  they  came  from  the 
planning  department.  The  shops  which  have  suceeded- 
best  from  fvory  point  of  view,  however,  are  those  which 
retained  the  human  side  and  realized  that  the  personal 
element  played  a  large  part  in  manufacturing. 

The  job  of  foreman  should  not  be  that  of  a  buffer, 
standing  as  a  wall  between  the  management  and  the 
men,  and  taking  blows  from  both  sides.  Such  a  position 
is  most  unhappy  from  every  point  of  view.  A  foreman 
of  this  kind  is  under  suspicion  from  both  sides  and  is 
often  ostracized  in  the  social  life  of  the  comm.unity. 

The  modern  foreman  should  rather  be  a  representa- 
tive or  interpreter  of  both  sides.  Fe  should  thoroughly 

understand  the  policies  of  the  mpnuprement  and  te  able 
to  explain  their  workings  to  the  mtii.  Or  the  or.ier 
hand,  he  should  be  able  to  interpret  to  th=!  management 
the  attitude  of  the  men  on  all  questions,  and  his  opinion 
and  friendly  criticism  should  not  be  suppressed,  but 
should  be  sought  by  both  the  management  and  the  men. 

Perhaps  the  first  requisite  of  a  good  foreman  who  is 
to  retain  his  self-respect  is  loyalty — loyalty  to  his  job. 

If  the  men  insist  on  acting  unfaiirly  to  the  manage- 
ment or  make  unreasonable  demands,  he  must  notify 

them  that  loyalty  to  his  job  compels  him  to  side  with 
the  management.  If  the  management  refuses  to  act 
fairly  toward  the  men,  loyalty  to  the  job  of  foreman 
demands  that  he  look  for  employment  elsewhere.  He 
should  not  feel  obliged  to  uphold  unfair  tactics,  but  when 
he  finds  he  cannot  be  loyal  to  the  management  he  should 
lose  no  time  in  severing  his  connection  with  that 
company. 

The  foreman  who  is  to  be  really  successful,  who  is  to 
grow  out  of  the  job  into  one  of  larger  opportunities, 
must  be  above  petty  jealousies  of  any  kind.  He  should 
encourage  suggestions  from  his  men,  as  this  is  one  of 
the  many  ways  of  increasing  production.  The  forema'i 
who  frowns  on  such  suggestions,  will  never  get  ver^ 
far  up  the  ladder. 

Some  of  the  most  successful  foremen  and  higher 
executives  have  won  their  success  by  gathering  around 
them  the  most  capable  men  possible.  They  have  encour- 

aged suggestions  and  have  given  credit  freely  in  all 
cases.  The  foreman  who  attempts  to  appropriate  the 
ideas  of  his  men  for  his  own  advancement  rarely  gains 
anything  by  so  doing.  The  foreman  must  learn  that  it 
is  team  work  of  the  whole  department  which  counts,  and 
that  unless  he  can  secure  the  hearty  co-operation  of  his 
men  he  cannot  hope  to  make  a  very  creditable  showing. 
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Descriptions  of  shop  equipment  in  thiw  teetion  eonititute 

editorial  service  for  lehiclt  there  is  no  charge.  To  be 

eligible  for  presentation,  the  article  must  not  have  been 
on  the  market  more  than  six  montlis  and  must  not  have 

been  advertised  in  this  or  any  previous  issue.  Owing  to 

the  news  character  of  these  descriptions  it  will  be  impos- 
sible to  submit  them  to  the  manufacturer  for  approval. 

........ 
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Toledo  Drawing  and  Stamping  Press 
The  Toledo  Machine  and  Tool  Co.,  Toledo,  Ohio,  has 

added  to  its  line  a  series  of  double-crank,  toggle,  draw- 
ing- and  deep-stamping  presses,  the  smallest  one  being 

illustrated  herewith. 
It  is  claimed  by  the  maker  that  the  presses  in  this 

series  embody  all  the  most  modern  ideas  in  presses  par- 
ticularly adapted  for  the  manufacture  of  automobile 

bodies,  fenders,  hoods  and  other  deep  work  of  a  like 
character. 

Provision  can  be  made  for  disconnecting  the  toggle 
mechanism  from  the  blank  holders  and  connecting  the 
outer  and  inner  slides  together,  thus  converting  the 
presses  into  single-action  machines.  Spring-pressure 
attachments  can  be  fitted  to  the  beds  of  these  presses, 
converting  them  into  triple-action  machines. 

Several  sizes  are  contained  in  the  series,  ranging  in 
opening  between  the  uprights  from  84  to  120  in.  and  in 
weight  from  85,000  to  240,000  lb. 

The  specifications  of  the  machine  here  illustrated  are: 
Width  between  uprights,  84  in. ;  opening  in  bed,  28  x  76 
in. ;  distance  from  bed  to  blank  holder  with  stroke  down 

k. 

I  w^     y 
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and  adjustment  up,  52  in. ;  distance  bed  to  plunger,  with 
stroke  down  and  adjustment  up,  55  in.;  adjustment  of 
blank  holder  and  plunger,  5  in. ;  stroke  of  blank  holder, 
Hi  in.;  stroke  of  plunger,  16  in.;  weight  of  balance 
wheel,  1,800  lb. ;  speed,  250  r.p.m. ;  ratio  of  gearing,  27i 
to  1;  distance  from  floor  to  center  of  shaft,  153  in.;  floor 
space,  110  X  195  in.;  weight,  85,000  pounds. 

Duff  High-Speed  Bali-Bearing  Jack 
The  Duff'  Manufacturing  Co.,  Pittsburgh,  Pa.,  has 

placed  on  the  market  a  line  of  ball-bearing  jacks,  one 
size  of  which  is  shown  in  the  illustration  herewith. 
The  operating  mechanism  of  this  jack  is  in  the  base 
so  that  the  greater  weight  is  at  the  bottom.  By  insert- 

ing the  operating  lever  in  a  special  socket,  the  jack 
can  be  tipped  over  on  to  the  wheels  with  which  it  is 
provided  and  rolled  to  wherever  needed. 

The  load  is  raised  by  means  of  a  6-ft.  lever  which 
operates  a  double-threaded  screw  through  a  ratchet 
and  gearing.  The  screw  has  a  steep  pitch,  turns  in 
a  bronze  nut,  and  the  thrust  is  taken  by  a  ball  bearing. 
For  lowering  the  load,  a  crank  handle  is  used. 

It  is  claimed  that  safety  in  operation  is  assured  by 

TOLEDO  DKAWING  AND  STAMPING  PRESS DUFP  BAIjL-BEAKING   JACK 
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a  positive  clutch  which  holds  the  load  at  all  times 
and  that,  regardless  of  the  speed  used  in  lowering,  the 
load  may  be  stopped  at  any  desired  point.  The  line 
comprises  three  sizes  of  jacks  with  heights  of  20,  24 
and  26  in.  and  capable  of  maximum  raises  of  6,  10  and 
12  in.  respectively.  Each  has  a  lifting  capacity  of  75 
tons. 

Jacques  "Never  Wear"  Gages 
The  Production  Equipment  Co.,  1  Madison  Ave.,  New 

York,  has  placed  on  the  market  a  line  of  end-measuring 
gages,  one  of  which  is  shown  in  the  illustration.  The 
contact  points  are  hardened-steel  balls  which  are  re- 

tained by  screw  caps  as  shown.     As  wear  occurs  the 

JACQUES    "NEVER   WEAR"    GAGE 

caps  can  be  loosened  and  the  balls  turned  to  present 
new  surfaces,  thus  compensating  for  wear. 

Every  gage  is  provided  with  rubber  insulation  to  pre- 
vent expansion  from  the  heat  of  the  hand.  The  gages 

are  made  in  sizes  from  1  to  12  in.,  varying  by  inches, 
though  any  intermediate  sizes  can  be  furnished.  It 
is  claimed  that  the  gages  are  accurate,  though  the 
degree  of  accuracy  is  not  stated. 

Miller  Radius  and  Angle  Grinding- 
Wheel  Dresser 

The  S.  L.  &  M.  Sales  Co.,  408'  Moffat  Building, Detroit,  Mich.,  has  placed  on  the  market  a  tool  for 
dressing  abrasive  wheels  with  radius  or  angular  faces 
as  shown  in  the  accompanying  illustration. 

It  is  claimed  that  this  tool  will  dress  a  12-in.  wheel 
to  a  radius  of  from  0  to  li  in.  either  convex  or  concave, 
and  also  to  any  desired  angle.  The  toolpost  has  a  height 
adjustment  of  2  inches. 

Corrected   List  of  Boring  Mills   for 
Societe  le  Construction  Metallique 

Here  is  the  revised  list  of  horizontal  and  vertical 

boring  mills  required  for  the  War  Department's  con- 
tract with  the  Societe  le  Construction  Metallique  of 

Belgium.  We  published  the  first  list  in  our  issue  of 
Dec.  18,  1919,  with  the  statement  that  revisions  would 
be  made  in  it  as  soon  as  we  received  them  from  the 
Director  of  Sales.  The  attention  of  manufacturers  and 
dealers  is  called  to  this  list  and  to  the  letter  and  editorial 
which  appeared  in  our  Dec.   18  issue. 

Lists  of  bolt  cutters,  steam  hammers,  punches,  shears, 
bending  rolls,  gap  lathes,  special  lathes  and  grinding 
and  milling  machines  will  be  published  as  the  informa- 

tion is  collected  and  released  by  the  War  Department. 

VERTICAL  BORING  MILLS 

<5  Size  In.                                Description 

I      '20       With  one  turret  and  one  swivel  head . 
5      24       With  one  turret  head   

8      30       With  one  turret  head 

30 
30 

30 

30 

36 

Regular      
Regular  (8.  P.  D.) 
With  plain  boring  bar 
Regular,  arranged  for  motor  drive,  but  without 

motor     
Regular   

12      36       with  one  turret  head. 

36       with  one  turret  head — cone  drive 
36       With  one  turret  and  one  side  head 
36       Bullard  "New  Era"   with  one  aide  head,  ar- 

ranged for  motor  drive  but  without  motor. . . 
38       With  one  plain  and  one  turret  head   

42       With  two  swivel  heads 

42 
42 
42 
48 
48 

60 
84 
Ni 

With  one  turret  and  one  swivel  head      
With  one  turret  and  one  swivel  head  S.P.D.  . 
Nilcs  car-wheel  boring  machine   
With  two  swivel  heads   
With  two  swivel  heads  arranged  for  motor 

drive,  but  without  motor   
With  two  swivel  heads   
With  two  swivel  heads   

Niles  or  Universal  vertical  boring  mills  with  4-ft. 
table   

Hole    Ho^"    cylinder   boring   machine   with   four 
.'ipindles  for  boring  4-in.  hole   

Customers' 

Identification  Numb.'r 
801  V  8 
509  F  43-44,  660  L  9 

J  509F4I-42,2I7B  10 
'.   281  B6,  370C23-24 

\  37a-C  25-26 
848  V  5 
304  C  23 

366  C  3-4 

715  M  18-19 
215  B  7 

(  68 1  L  38-39,  406  D  5 
;  502  F  25,  501  F5 

j  7I5M  13-14-15-16-17 

(  840  V  4-5 

207  B  7 
320  C  5 

659  L  8 

366  C  7-8 I  509  F  36-37-38 
'  366  C  6.  217  B  n 

I  616L  2 509  F  95,  801  V  7 
659  L  1 
715  M  5 

406  D  4 

715  M  20-21 509  F  39 
320  C  6 

208  B  83-84 
208  B  82 

HORIZONT.\L  BORING MILLING  AND  DRILLING  MACHINE.* 

Customers'  No. 

a 
12 

Size  In. 

No.  31  Lucaj. 

Description 
223  8  27,211  B  28-29 
502  F  31,  509  F  12b- 

127 

403  D  4 113-114-115. 

1  801  V  3, 
i  208    B 

(   617  L  7 

MILLER  RADIUS  AND  ANGLE?  GRINDING-WHEEL.  DRESSER 

No.  31  Lucas,  arranged  for  motor  drive  but  without 
motor    715  M  50 

No.  31  Lucas,  with  7-ft.  bed  and  34  i  48-in,  platen...  659L9,  219B  II 
No.  32Luca8  684  L  9,  221  B  20.  429 

D  12 
No.  32  Lucas,  with  all  accessories    717  M  2 
No.  32  Lucas,  with  plain  circular  swiveling  table.  ...  85 1  V  4 
No.  2  Beaman  &  Smith  (Catalog  E-1900)..    639  L  I 

Cone  drive,  one  boring  head  and  two  facing  heads 
No.  I  Cleveland  with  2^-in.  spindle    617  L  6 
No.  3  IJetrick  &  Harvey  with  20-ft.  runway  trans- 

portable table  (1918  catalog)    304  C  88 
No.   3  Detrick  &  Harvey  with   10-ft.  runway  and 

66-in.  feed    319  C  22 
No.  35  Landis  (1917  catalog)    319  C  23 
No.  3  Detrick  &  Harvey  10-  to  12-ft.  runway  (outer 

support  without  baseplate — (1918  catalog)    616  L  5 
1  No.  3-A  Universal    707  M  3 
2  No.  2  Detrick  &  Harvey  (1918  catalog) .  arranged  for 

motor  drive  but  without  motor    715  M  49,  654  L  4 

American  Belting  Needed 
Although  there  are  few  factories  in  the  Ciudad 

Juarez  district  of  Mexico,  says  commerce  reports,  there 
is  considerable  demand  for  rubber,  leather  and  canvas 
belting,  and  purchasing  agents  of  local  shops  and  mills 
would  welcome  quotations  from  American  manufac- 

turers. Quotations  and  descriptive  literature  may  be  in 

Spanish  or  English.  As  a  rule,  sales  made  to  establish- 
ments in  the  district  are  consigned  to  their  brokers  at 

El  Paso  for  passage  across  the  border  into  Mexico. 
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Gages  and  the  Ordnance  Department By  E.  C.  peck 
General  Superintendent,  Cleveland  Twist  Drill  Co. 

The  Army  had  to  learn  many  things  by  bitter  ex- 
perience. Probably  one  of  the  hardest  things  to 

sioallow  was  the  lack  of  efficiency  in  the  very  field 
where  we  felt  we  led  the  world — qtuintity  produc- 

tion. Colonel  Peck  tells  something  of  the  gage 
troiibles  of  the  Ordnance  Department  and  gives 
the  results  of  its  experience. 

THE  object  of  this  article  is  to  place  before  the 
readers  of  the  American  Machinist  a  brief  descrip- 

tion of  the  gage  troubles  encountered  in  the  manu- 
facture of  ordnance  material  during  the  World  War. 

It  is  believed  and  confidently  hoped  that  the  experi- 
ence in  interchangeable  manufacture  gained  by  the 

manufacturers  and  the  Ordnance  Department  will  re- 
sult in  future  economy.  It  is  predicted  that  manufac- 

turing in  the  future,  by  the  use  of  gages,  will  be  carried 
on  much  more  extensively  than  in  the  past. 

A  certain  well-known  and  highly  specialized  shop  was 
building  two  hundred  machines  per  day  with  three  hun- 

dred men.  This  shop  was  also  making  in  large  quanti- 
ties one  of  the  accurate  fuses  for  the  Government,  and 

it  was  necessary  to  double  the  output  on  these  fuses. 
Man  power  was  unobtainable,  so  a  large  part  of  the  force 
from  the  special  machine  department  was  transferred  to 
the  fuses.  The  superintendent  then  decided  to  fully 
gage  the  special  machine  job  just  as  the  munition  job 
was.  When  this  was  finished  and  under  way,  two  hun- 

'  dred  machines  per  day  were  being  turned  out  with  one 
hundred  and  fifty  men,  and  the  product  was  strictly  in- 

terchangeable with  no  fitting  required.  The  cost  of  the 
change  and  gages  was  probably  wiped  out  in  three 
months.  This  is  only  one  of  many  examples  with  which 
the  writer  constantly  came  in  contact. 

Importance  of  the  Gaging  System 

The  necessary  transfer  of  the  required  skill  to  pro- 
duce first-class  uniform  work  in  quantity  is  very  ma- 

terially aided  by  the  application  of  a  correct  and  suitable 
gaging  system.  This  means  that  a  correct  and  suitable 
system  of  gaging  enables  a  manufacturer  to  obtain  and 
spread  over  his  organization  the  special  ability  of  one 
good  man,  because  correct  gaging  takes  into  considera- 

tion each  step  in  production  and  hence  each  machining 
operation  forms  a  part  of  the  gaging  analysis,  and  each 
receives  its  share  of  the  ability  of  the  good  man. 

It  is  a  perfectly  safe  statement  that  a  competent  gage 
man  who  understands  quantity  production  will  save 
several  times  his  salary  every  year,  and  produce  a  more 
uniform  product. 

Through  the  press  and  investigations  by  Congress, 
the  War  Department  has  been  severely  criticized,  but 
the  gigantic  tasks  imposed  on  some  of  the  officers  have 
received  small  consideration.  It  is  well  known  to  those 
on  the  inside  that  all  of  the  failures  were  not  army  men 
— some  of  the  loudest  kickers  against  the  regular  army 
failed  to  make  good  on  the  jobs  given  them. 

Roughly,  the  War  Department  expanded  about  one 
hundred  to  one.  To  get  an  idea  of  what  this  meant  to 
the  Engineering  Division,  let  any  manufacturer  of  spe- 

cial product  increase  his  engineering  and  drafting  force 

suddenly  to  one  hundred  times  its  normal  force,  and  he 
will  get  a  fair  idea  of  the  difficulties  to  be  encountered. 
Let  him  consider  further,  that,  besides  building  his 
regular  product,  he  must  take  on  a  hundred  foreign- 
made  specialties  which  must  be  made  interchangeable 
with  the  product  already  made  in  Europe.  Consider  also 
that  the  drawings  are  inaccurate  and  to  an  unfamiliar 
system,  which  requires  the  translation  of  voluminous 
documents  forming  a  part  of  the  drawings  before  they 
can  be  used.  Consider  still  further  that  many  of  the 
dimensions,  especially  threads,  had  no  tolerances  given 
and  in  many  cases  the  particular  thread  system  was  un- 

known and  not  recognizable  from  the  samples  submitted. 
If  a  manufacturer  can  imagine  these  conditions  and 

realize  that  many  of  the  best  men  he  can  get  for  his 
greatly  increased  force  never  had  experience  in  inter- 

changeable manufacture,  are  unfamiliar  with  the  prod- 
uct and  never  heard  of  manufacturing  tolerances,  he 

must  realize  the  size  of  the  problem  he  has  to  solve. 

Picking  the  Personnel 

One  man  alone,  in  helping  to  find  the  required  en- 
gineers and  draftsmen  for  this  force,  personally  ex- 

amined over  five  thousand  applicants.  It  must  be  under- 
stood that  he  did  not  have  the  pick  of  the  country  to 

choose  from,  as  many  firms  would  not  let  their  good  men 
go.  However,  this  country  owes  a  lasting  debt  of  grati- 

tude to  those  manufacturers  who  were  patriotic  enough 
to  sacrifice  the  services  of  their  best  men  to  help  selve 
the  problems. 

It  would  be  the  realization  of  a  tale  of  the  Arabian 

Nights  to  expect  such  a  force  to  come  together  with- 
out a  percentage  of  incompetents ;  in  fact,  it  was  a  won- 

derful opportunity  for  friends  and  relatives  to  fix  up 
letters  of  reference  which  were  bound  to  land  some  pet 
slacker  in  a  bombproof  job.  Even  this  would  not  have 
been  so  bad,  if  these  slackers  had  settled  down  to  work 
and  made  good,  but  for  the  most  part  they  would  not 
learn  the  work  they  were  to  do,  and  many  of  them  de- 

liberately loafed  and  even  boasted  that  civil  service 
rules  would  not  permit  their  dismissal.  It  should  be 
said,  however,  that  in  the  force  collected,  there  were 
many  excellent  men  who  proved  to  be  very  capable  and 
of  the  utmost  assistance,  and  it  is  to  this  class  that  the 
credit  is  due  for  what  was  accomplished. 

Early  Errors  Unavoidable 

It  is  easily  seen  that  at  the  outset  there  were  bound 
to  be  ridiculous  errors  in  judgment  and  design,  but 
these  were  rapidly  reduced  as  competent  checkers  were 
selected  and  developed  who  caught  the  mistakes  before 

they  got  out. 
One  of  the  sources  of  trouble  was  the  lack  of  stand- 

ardized practice,  and  this  is  not  to  be  wondered  at  when 
we  consider  that  with  all  the  standardizing  which  has 

been  done  very  little  of  it  actually  applies  to  the  mak- 
ing of  drawings,  so  that  there  is  a  uniform  interpreta- 

tion of  the  exact  requirements. 
Eight  sections  of  the  Engineering  Division  designed 

ordnance  material,  and  each  section  was  responsible  for 
the  allowance  between  parts  which  fit  together  and  the 

manufacturing  tolerances  to  maintain  proper  function- 

ing of  these   parts.     An  engineer's  previous   training 
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largely  determined  the  refinement  he  called  for  in  allow- 
ances and  tolerances.  If  his  experience  had  been  in  a 

first-class  shop  on  high-grade  work,  his  fits  were  close 
and  tolerances  small.  If  it  had  been  on  rough  work,  in  a 
shop  doing  poor  work,  he  would  have  liberal  allowances 
and  tolerances,  or,  as  likely  as  not,  no  conception  at  all 
of  tolerances,  and  in  the  latter  case  0.0005  in.  (one- 
half  of  one-thousandth)  would  look  larger  on  paper  than 
0.005  in.  (five  thousandths),  but  very  different  in  ac- 
complishment. 

The  general  lack  of  knowledge  in  the  proper  allow- 
ance to  make  a  desired  fit,  even  among  otherwise  com- 

petent engineers,  was  remarkable  and  the  cause  of  much 
annoyance.  It  would  almost  approach  the  ridiculous,  if 
the  writer  were  to  quote  figures  showing  the  difference 
in  the  opinions  of  some  of  the  best  engineers  in  the 
country,  outside  the  Ordnance,  when  asked  to  set  down 
the  prescribed  limits  for  a  certain  kind  of  fit  made  every 
day  in  almost  any  shop. 

Setting  Tolerances 

This  brings  out  one  of  the  responsibilities  of  the  engi- 
neer in  this  Ordnance  work.  He  was  expected  to  set 

down  on  paper  a  set  of  tolerances  that  would  enable  an 
untrained  manufacturer  to  produce  a  million  storage 
parts  that  would  function  properly  without  time  to  prove 
the  dimensions.  He  could  not  be  governed  entirely  by 

the  manufacturers'  opinions,  as  one  would  say  the  tol- 
erance was  too  close  and  another  would  say  he  did  not 

use  all  of  the  tolerance  because  the  work  was  too 

"sloppy." 
It  is  not  hard  to  understand  that,  in  the  early  days 

of  the  war,  with  a  new,  untried  force  at  work  on  strange 
material,  there  would  be  improper  allowances  and  toler- 

ances prescribed.  It  is  much  harder  for  the  writer  to 
understand  the  attitude  of  some  manufacturers  who,  in- 

stead of  helping  in  time  of  war,  sat  back  and  criticized 
everything  the  Government  did,  at  the  same  time  refus- 

ing to  help  themselves,  simply  because  they  had  an  ex- 
cuse to  lay  down.  It  was  extremely  fortunate  for  the 

Ordnance  Department  that  this  class  was  greatly  in  the 
minority,  or  there  would  have  been  nothing  for  our 
boys  to  fight  with. 

A  noticeable  feature  in  the  relations  between  the  Ord- 
nance Department  and  some  contractors  was  the  har- 

mony that  prevailed,  and  their  entire  willingness  to  co- 
operate in  every  way.  Very  often  ordnance  materiel 

would  function  perfectly  at  the  proving  ground,  and  be 
condemned  when  it  reached  Europe  where  radical 
changes  would  be  ordered.  This  required  suspension  of 
work  and  changes  in  the  parts,  which  the  contractor 
could  not  understand.  Many  of  them  turned  in  and 

helped;  others  "cussed"  the  War  Department  generally, 
and  wrote  their  Congressman  about  it. 

Effect  of  Gage  Changes 

The  greatest  single  item  which  was  closely  related  to 
all  of  the  above  trouble  was  that  of  gages.  Every  change 
in  a  dimension  or  tolerance  affected  the  gages  and  many 
times  called  for  entirely  new  ones,  a  procedure  which 
was  costly  in  both  time  and  money. 

The  gage-making  facilities  before  the  war  were  so 
limited  that,  compared  with  the  condition  at  the  signing 
of  the  Armistice,  they  were  practically  unknown.  Be- 

fore the  World  War  very  few  shops  were  making  a 
strictly  interchangeable  product  of  first-class  quality  by 
the  use  of  gages.  Many  thought  and  claimed  they  were, 
but  investigation  showed  that  the  assembly  was  largely 

made  by  the  selective  process.  Much  of  the  work  was 

done  with  "go"  gages  only,  and  the  limits  of  acceptance 
were  determined  by  a  skilled  workman  judging  the 
amount  of  shake  between  the  piece  and  the  gage.  With 
a  skilled  workman  trained  to  do  this  work  a  fair  degree 
of  interchangeability  can  be  maintained  in  a  single 
shop,  as  in  the  assembly  parts  can  be  fitted  or  selected 
to  save  scrapping  those  that  were  accepted  by  the  poor 
judgment  of  the  inspector.  This  method  usually  as- 

sures that  the  work  will  go  together  without  inter- 
ference, but  there  is  no  control  on  the  quality  of  the  fit, 

and  the  pieces  may  go  together  so  loosely  as  to  be  use- 
less for  the  purpose  intended. 

What  Is  Interchangeability.? 

Strict  interchangeability  consists  in  making,  on  a 
quantity-production  basis,  various  component  parts  in 
different  shops,  so  that  they  can  be  brought  together 
and  assembled  properly  according  to  the  drawings.  This 
means,  first,  that  the  standard  unit  of  measure  is  com- 

parable in  each  shop  with  some  fixed  standard;  second, 
that  all  dimensions  of  the  components  are  within  the 
prescribed  limits  shown  on  a  correct  drawing.  This  is 

readily  done  by  the  use  of  "go"  and  "no-go"  gages  which 
represent  the  boundary  lines  fixed  by  the  component 
dimensions. 

The  boundary  lines  should  always  be  as  far  apart  as 
the  proper  functioning  wiil  allow.  In  other  words,  the 
prescribed  tolerances  should  be  as  great  as  the  designer 
will  risk  for  proper  functioning.  This  is  fundamental 
from  a  technical,  as  well  as  an  economical  standpoint. 
The  allowances  for  proper  fits,  in  quantity  production, 
must  prevent  interference  and  allow  the  parts  to  go  to- 

gether after  tolerances  have  been  applied.  This  carries 
with  it  the  assumption  that  a  predetermined  minimum 
allowance  which  must  never  be  enroached  upon  admits 
of  the  proper  assembly  when  the  condition  of  extreme 
tight  fits  allowed  by  tolerance  is  present.  If  these  allow- 

ances are  too  small  there  may  be  functioning  trouble 
due  to  the  parts  working  too  tight,  and  if  too  great  the 
fits  may  be  so  loose  as  to  prevent  proper  working.  The 
improper  application  of  tolerance  can  produce  either  of 
the  above  conditions. 

Cost  of  Too-Small  Tolerances 

If  the  tolerances  are  too  small  the  work  will  be  more 
costly  as  to  labor,  tools  and  gages.  There  will  be  more 
rejections  and  friction  between  inspectors  and  pro- 

ducers. This  will  bring  about  a  condition  in  whick  the 
natural  tendency  will  be  to  salvage  the  rejected  parts. 
Salvaging  by  granting  increased  tolerances  is  gemerally 
bad  practice,  and  it  lowers  the  standard  of  work  and  dis- 

credits the  designer's  ability,  especially  if  he  has  al- 
lowed all  he  is  willing  to  risk.  If  tolerances  are  en- 

larged, the  producer  has  a  right  to  say,  "If  part  of  the 
product  can  be  accepted  with  increased  tolerances  and 

will  function  properly,  why  not  all  of  it?"  It  is  there- 
fore better  to  set  them  as  large  as  can  be  risked  in  the 

beginning,  and  then  live  up  to  them.  With  this  funda- 
mental established  the  extreme  component  dimensions 

should  be  the  master-gage  dimensions,  and  any  master- 
gage  tolerance  that  is  required  must  come  out  of  the 
component  tolerance  in  order  that  the  extreme  compo- 

nent boundary  line  is  never  exceeded,  and  in  order  to 
provide  a  means  of  making  a  number  of  master  gages 
which  shall  be  identical  within  a  very  small  measure- 

ment. This  really  means  that,  if  the  master  gages  have 
any  error,  it  is  treated  as  an  allowance  for  wear. 
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These  master  gages  represent  the  exact  physical 
measurements  of  the  original  component,  and  are  for 
reference  only.  They  are  primarily  for  the  checking  of 
working,  or  inspection  gages,  and  not  supposed  to  be 
used  on  component  parts.  They  may  be  duplicates  of 
the  component  parts,  or  counter  parts,  or  merely  a  check 
with  one  or  two  dimensions. 

Inspection  gages,  as  the  name  implies,  are  for  ac- 
cepting work  in  quantities  which  shall  be  within  the 

dimensions  shown  on  the  comt)onent  drawing,  and  as 
they  are  required  from  an  economical  standpoint  to  gage 
a  large  number  of  pieces  during  their  life,  they  must  be 
provided  with  an  allowance  for  wear.  The  amount  of 
this  allowance  is  an  economical  question  for  each  manu- 

facturer to  determine,  keeping  in  mind  that  too  small 
an  amount  increases  gage  cost,  and  too  large  an  amount 
increases,  to  some  extent,  production  cost.  Where  actual 
experience  is  lacking  it  is  well  to  allow  10  per  cent,  of 
the  component  tolerance  for  the  wear  on  inspec- 

tion gages,  and  this  amount  is  inside  the  component 
tolerances. 

Working  Gages 

The  working  gages,  as  the  name  implies,  are  for  the 
use  of  the  workman  producing  the  work,  and  may  be 
duplicates  of  the  inspection  gages  in  design  and  size,  but 
it  is  better  practice  to  still  further  rob  the  component 
tolerance  by  making  the  working  gages  slightly  nearer 
the  mean  of  the  component  tolerance.  This  will  insure 
that  everything  accepted  by  the  working  gages  will  pass 
the  inspection  gages.  It  requires  less  superintendence 
and  helps  to  train  good  workmen. 

Many  manufacturers  think  that  all  of  the  tolerances 
allowed  should  be  taken,  and  in  attempting  to  do  so  have 
rejections  by  the  inspectors.  A  No.  1  product  is,  of 
course,  that  which  is  the  mean  of  the  limits  given,  and 
one  usually  expects  a  large  part  of  the  product  to  be 
first  class.  Therefore,  the  mean  dimension  is  the  one 
a  manufacturer  should  aim  at;  the  successful  ones  do. 

Most  of  the  trouble  during  the  recent  war  was  caused 
by  manufacturers  trying  to  take  all  the  tolerance  and 
sacrifice  the  supervision  necessary  to  produce  work 
nearer  the  mean  dimension.  The  result  of  working  too 
near  the  boundary  line  was  that  large  qvantities  of  work 
exceeded  the  boundary  line  and  were  rejected.  A  great 
source  of  trouble  was  the  failure  of  the  manufacturers 
to  grasp  the  idea  that  the  boundary  line  established  by 
the  limits  on  the  component  drawing  must  not  be  ex- 

ceeded. A  typical  example  is  illustrated  by  the  follow- 
ing: The  dimension  on  a  component  was  1.000 

in.  +  0.005  or  —  0.005,  which  means  that  all  pieces  with 
dimensions  between  1.005  in.  and  0.995  in.  would  be 
accepted.  If  gages  were  submitted  to  the  Bureau  of 
Standards  for  verification,  which  would  accept  work 
one-ten-thousandth  larger  or  smaller  than  the  above  lim- 

its, they  would  be  rejected,  and  rightly,  because  they 
already  exceeded  the  limits.  But  these  gages  could  vary 
more  than  this  amount  and  be  accepted,  if  the  varia- 

tion was  so  that  work  accepted  by  them  would  be  within 
the  prescribed  limits.  One  of  the  favorite  criticisms 

was,  "I  have  a  component  tolerance  of  0.010  in.  and  they 
throw  out  my  gage,  when  it  is  only  out  one-ten-thou- 

sandth, which  is  absurd."  The  trouble  was  that  it  was 
out  in  the  wrong  direction.  If  the  error  in  the  gage  had 
been  in  the  opposite  direction,  or  so  as  to  have  it  within 
component  tolerance,  it  would  have  been  accepted  for 
either  working  or  inspection  gage,  even  if  it  had  been 
out  a  whole  thousandth  of  an  inch. 

If  additional  argument  is  needed,  this  subject  of  ap- 
plied tolerances  might  be  compared  to  target  shooting. 

The  outside  of  the  target  is  the  boundary  line  and  is 
identical  with  the  boundary  line  of  the  component 
dimensions.  Any  shot  within  the  outside  ring  scores, 

but  the  marksman  tries  to  hit  the  bull's-eye,  and  the 
oftener  he  does  the  better  is  his  score.  So  it  is  with  the 
manufacturer.  Any  of  his  pieces  within  the  boundary 
will  be  accepted,  but  his  final  score,  or  worth  as  a  de- 

sirable manufacturer,  is  based  on  how  many  times  he 

hits  the  bull's-eye;  that  is,  how  much  of  his  product  is 
near  the  center  or  mean  of  the  tolerances. 

Any  manufacturer  who  habitually  produces  work  so 
near  the  rejection  line  that  the  inspector  is  in  doubt  as 
to  whether  or  not  he  ought  to  reject  it,  certainly  ought 
not  to  receive  the  same  consideration  as  one  who  always 
produces  work  of  a  good  uniform  quality.  This  applies 
also  to  workmen  and  the  majority  of  manufacturers  are 
already  familiar  with  this,  but  do  not  realize  that  it  ap- 

plies to  the  whole  product  as  well. 
The  material  out  of  which  gages  are  made  needs  a 

thorough  investigation,  and  this  was  started  by  the 
Gage  Section,  Engineering  Division,  of  the  Ordnance 
Department,  but  the  signing  of  the  Armistice  practically 

stopped  this  section's  activities  in  this  direction. 
The  general  practice  was  to  make  gages  out  of  ma- 

chinery steel  pack-hardened;  that  is,  a  deep  case-harden- 
ing process.  This  was  especially  true  of  thread  gages, 

and  as  these  were  usually  lapped  to  size  before  the  pres- 
ent war,  this  means  of  finishing  probably  largely  ac- 

counted for  the  choice  of  machinery  steel  pack-hardened, 
because  it  did  not  change  as  much  in  hardening  as  tool 
steel,  and  hence  required  less  lapping.  This  method  did 
not,  however,  produce  gages  of  the  required  uniform 
accuracy,  and  grinding  with  abrasive  wheels  came 

rapidly  into  practice  without,  however,  generally  chang- 
ing the  material. 

An  investigation  was  made  of  the  various  conditions 
under  which  gages  were  used,  their  life,  first  cost  and 
upkeep.  This  investigation  included  a  summary  of  the 
records  of  the  British  Imperial  Munitions  Board  and 
those  of  the  United  States  Ordnance  Department.  A 
steel  was  selected  for  experiment  and  thread  gages  made 
for  artillery  ammunition  and  sent  into  the  field  for  use 
with  the  usual  instructions.  At  the  signing  of  the 
Armistice  and  stopping  of  the  work,  the  performance 
of  the  gages  was  collected  and  the  records  show  an 
average  life  of  eight  times  that  of  the  combined  average 
of  the  records  above  mentioned.  Some  of  the  gages  had 
done  ten  times  the  average,  and  were  still  going  with 
25  per  cent  of  their  wear  limit  left  for  use.  It  was 
found  that  on  a  five-million  contract  for  one  thread  only 
of  a  75-mm.  shell,  gages  of  a  similar  quality  would  have 
saved  $30,000  in  the  cost  of  the  gages  required  on  this 
contract. 

■     Immigration  and  Emigration 
statistics  for  the  twelve  months  ended  June  30  have 

recently  been  made  public,  regarding  immigration  and 
emigration.  In  June,  17,987  immigrants  arrived,  or 
3,740  in  excess  of  the  corresponding  month  in  1918. 
For  the  fiscal  year  141,132  arrived,  or  about  one-fourth 
more  than  in  1917-18,  when  low  mark  was  reached  with 
a  total  of  110,618. 

Arrivals  from  Australia  and  Africa  were  few,  while 
South  America  sent  3,271  and  Asia  12,674.  The  greatest 
number  of  immigrants  came  from  Canada,  Mexico  and 

Japan. 
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^j£.  C.Porter, 

Bonus  Distributed  by  Fellows 
Gear  Shaper  Company 

Following  a  custom  inaugurated  in 
1916,  the  Fellows  Gear  Shaper  Co.,  on 
Dec.  24,  distributed  an  annual  cash 
bonus  to  its  employees.  Approximate- 

ly 665  employees  received  this  bonus, 
which  amounted  to  a  total  of  $25,000, 
$20,000  of  this  amount  being  paid  in 
gold. 

The  rating  of  this  bonus  is  governed 

by  the  length  of  continuous  employ- 
ment, and  is  based  on  the  total  wages 

earned  during  the  year.  For  the  first 
and  second  years  it  is  two  per  cent  of 
the  total  wages  earned,  and  increases 

by  one  per  cent  each  succeeding  calen- 
dar year   up  to   ten   per  cent. 

The  bonus  distribution  this  year  was 

of  special  interest  to  those  who  were 
in  the  "Service"  during  the  World  War. 
To  all  of  those  who  returned  to  the  em- 

ploy of  this  company,  the  bonus  was 
calculated  from  the  time  of  their  orig- 

inal employment.  That  is  to  say,  when 

they  returned,  they  were  not  consid- 
ered as  new  employees,  and  the  time 

spent  in  the  service  of  "Uncle  Sam" was  not  deducted. 
Of  the  665  employees,  approximately 

fifteen  per  cent  received  over  five  per 
cent  bonus,  which  means  that  they  had 
been  in  the  employ  of  this  company 
for  over  five  years. 

Three  Associations  to  Hold 
a  Triple  Convention  in 

Atlantic  City 
The  National  Supply  and  Machinery 

Dealers'  Association,  the  Eastern  Sup- 

ply and  Machinery  Dealers'  Associa- 
tion and  the  American  Supply  and  Ma- 

chinery Manufacturers'  Association 
will  hold  a  triple  convention  in  Atlan- 

tic City,  N.  J.,  May  17,  18,  and  19, 
1920.  The  headquarters  for  all  three 
associations  will  be  at  the  Marlbor- 
ough-Blenheim.  F.  D.  Mitchell  is  the 
secretary  and  treasurer  of  the  Ameri- 

can Supply  and  Machinery  Manufac- 
turers' Association,  with  an  office  at 

4106   Woolworth    Building,    New    York 
City. » 

Copper  Production  for  the 
Past  Year 

The  production  of  copper  in  the 
United  States  in  1919  was  markedly 
smaller  than  in  1918,  according  to  pre- 

liminary figures  and  estimates  collected 
by  B.  S.  Butler  of  the  United  States 
Geological  Survey  from  all  plants  that 
make  blister  copper  from  domestic  ores 
or  that  produce  refined  copper.     At  an 

average  price  of  about  19c.  a  pound 
the  output  for  1919  had  a  value  of 
$243,000,000,  as  against  $471,000,000 
for  1918. 

The  figures  showing  the  smelter  pro- 
duction from  domestic  ores  represent 

the  actual  output  of  most  of  the  com- 
panies for  the  first  eleven  months  of 

the  year  and  the  estimated  output  for 
December.  A  few  companies  gave  no 
figures  for  November  but  furnished 
estimates  of  the  combined  output  of 
November  and  December.  The  produc- 

tion of  blister  and  Lake  copper  from 
domestic  ores  was  1,278,000,000  lb.  in 
1919,  against  1,908,000,000  lb.  in  1918 
and  1,224,000,000  lb.  in  1913. 

The  supply  of  refined  copper  (elec- 
trolytic, Lake,  casting  and  pig)  from 

primary  sources,  domestic  and  foreign, 
for  1919  is  estimated  at  1,800,000,000 
lb.,  compared  with  2,432,000,000  lb.  for 
1918  and  1,615,000,000  lb.  for  1913. 

Ships  Delivered  Passes  Mark  Set 
by  E.  N.  Hurley 

Ship  deliveries  during  the  year  1919 
totaled  6,229,323  deadweight  tons,  thus 
passing  the  6,000,000  mark  which  was 
the  annual  figure  set  by  former  chair- 

man E.  N.  Hurley  as  the  goal  to  be 
worked  toward. 

This  total  included  741  steel  ships, 
twelve  composite,  463  wood  and  three 
concrete,  a  total  of  1,159.  The  tonnage 
of  the  steel  ships  was  4,838,673,  that 
of  the  composite  ships,  42,000,  that  of 
the  wood  ships,  1,338,650,  and  that  of 
the  concrete,  10,000. 

Up  to  date  since  the  commencement 
of  construction  keels  have  been  laid  for 
2,261  ships  of  a  deadweight  tonnage  of 
13,055,161.  Those  launched  total  1,975, 
with  a  tonnage  of  10,892,440,  while 
those  delivered  total  1,740,  with  a  ton- 

nage of  9,557,444. 

Foreign    Commerce    Corporation 
Formed  by  J.  P.  Morgan Company 

J.  P.  Morgan  &  Co.  announced  on 
Jan.  1  the  formation  of  the  Foreign 
Commerce  Corporation  of  America  to 
engage  in  international  trade.  The  in- 

corporators are  J.  P.  Morgan,  H.  P. 
Davison,  T.  W.  Lamont,  E.  T.  Stet- 
tinius,  and  Grayson  M.  P.  Murphy  who 
will  resign  from  the  Guaranty  Trust 
Co.  to  accept  the  presidency  of  the  cor- 

poration. The  principal  concern  of  the 
corporation  will  be  to  effect  an  im- 

provement in  the  demoralized  foreign 
exchange;  it  also  promises  to  become  a 
vehicle  for  the  development  of  Ameri- 

can trade  in  all  parts  of  the  world. 

The  Curtis  Airplane  and  Motor 
Corporation  Sold 

The  motor  factories  of  the  Curtis 
Airplane  and  Motor  Corporation  at 
Hammondsport,  N.  Y.,  were  sold  re- 

cently to  L.  J.  Seely  of  that  place.  The 
plant  has  now  been  turned  over  to  a 
new  organization  known  as  Keuka  In- 

dustries, Inc.,  of  which  the  officers  are: 

L.  J.  Seely,  president;  John  H.  McNa- 
mara,  vice  president;  K.  B.  MacDonald, 
secretary  and  treasurer.  The  direc- 

tors are  Glenn  H.  Curtis,  Hammonds- 
port;  K.  B.  MacDonald,  Buffalo;  J.  H. 
McNamara,  Hammondsport ;  Hugh 
Satterlee,  New  York;  L.  J.  Seely, 
Hammondsport. 

Labor  Disputes  Decreasing,  Says 
Federal  Conciliation  Director 
The  United  States  entered  the  new 

year  with  fewer  pending  industrial  dis- 
putes than  at  any  other  time  during 

the  last  three  years,  said  Hugh  L.  Ker- 
win.  Director  of  Conciliation  of  the  De- 

partment of  Labor,  after  receiving 

reports  from  the  department's  concili- 
ators in  the  thirty-five  great  industrial 

centers  of  the  country. 

With  the  exception  of  the  steel  strike, 
the  actual  strikes  throughout  the  coun- 

try are  few  in  number  and  of  minor 
importance,  Mr.  Kerwin  declared. 
There  now  are,  he  said,  101  industrial 
disputes  before  the  department  for  ad- 

justment, only  twenty-one  of  which 
have  reached  the  strike  stage. 

The  industrial  outlook  for  the  year  is 
excellent,  Kerwin  said,  as  all  indica- 

tions point  to  a  cessation  of  the 
industrial  unrest  under  which  the 
country  has  suffered  since  the  end  of 
the  war.  The  general  tendency,  he 
said,  is  for  the  employer  and  the 
worker  to  attempt  adjustment  of  their 
differences   without    stopping   work. 

Will  Investigate  South  American 
Markets 

An  investigation  of  the  South  Ameri- 
can markets  for  industrial  supplies 

will  be  conducted  by  P.  S.  Smith,  trade 
commissioner  of  the  Bureau  of  Foreign 
and  Domestic  Commerce,  who  will  sail 
for  Buenos  Aires  the  latter  part  of January. 

Mr.  Smith  will  confer  with  manufac- 
turers of  machinery  accessories  before 

leaving  for  South  America.  He  has  ar- 
ranged to  meet  interested  manufac- 

turers in  Boston,  Jan.  8,  9,  10;  in  Phila- 
delphia, Jan.  15  and  16;  and  in  New 

York,  from  Jan.  19  to  the  date  of  sail- 
ing. 
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German    Engineering    Industries 
Preparing  To  Distribute  Trade 
Papers  in  Foreign  Countries 

The  Germart  engineering  industries 
are  preparing  a  scheme  to  distribute 
their  technical  and  trade  papers  in 
foreign  countries  on  a  large  scale.  Un- 

der the  leadership  of  the  National 
Association  of  German  Manufacturers 

(Reichsverb  an:"  Deutcher  Industriel- 
ler)  and  the  Society  of  German  Engi- 

neers (Verein  Deutscher  Ingenieure), 
a  combine  or  trust  of  the  German  in- 

dustrial press  is  to  be  formed  for  con- 
certed efforts  in  the  above-mentioned 

direction.  Besides,  a  large  monthly 
paper  devoted  solely  to  the  export  of 
engineering  manufacture  will  shortly 
be  issued  in  four  languages:  namely, 
English,  French,  German  and  Spanish. 
German  works  are  subscribing  freely 
to  this  enterprise  in  the  shape  of  large 
display  advertisements.  The  paper 
will  have  a  large  free  circulation 
abroad,  which  is  paid  by  the  German 
works,  each  taking  up  the  fees  for  a 
number  of  copies  for  a  period  of  five 

years.  Krupp's  alone  is  said  to  have 
contracted  to  pay  for  a  mailing  list  of 
3,000  during  that  period.  This  part  of 
the  scheme  is  under  the  management 

of  the  "Ala"  (Allgemeine  Anzeigen 
Gesellschaft  m.b.H.),  a  concern  closely 
connected  with  the  Rhenish  industrial 

magnates.  The  "Ala"  contemplates  es- 
tablishing offices  in  all  foreign  capitals 

to  act  as  distributing  centers,  advertis- 
ing agencies  and  news  gatherers. 

mdlmstirM 

Minimum  Export  Prices  of 
German  Machine  Tools 

From  Our  German  Correspondent 

The  German  machine-tool  export  has 
lately  taken  such  vast  dimensions  that 
it  has  received  close  attention  from  the 

Government,  resulting  in  a  strict  regu- 
lation of  prices.  The  idea  is  to  pre- 

vent price  cutting  below  a  certain 
minimum  and  to  urge  the  works  and 
dealers  to  get  the  best  possible  prices 
for  their  goods. 

English  and  American  export  prices 
are  not  known  here  very  well,  but 
information  on  that  point  is  being 
vigorously  collected,  to  serve  as  a 
schedule  for  maximum  prices.  Export 
licenses  are  necessary  for  each  single 
shipment  and  are  subject  to  a  strict 
control  of  sale  prices.  The  administra- 

tion of  this  business  is  in  the  hands  of 

the  "Association  of  Germany  Machine- 
Tool  Builders."  The  minimum  export 
prices  have  been  keyed  to  the  pre-war 
standard.  Up  to  now  the  formula 

"eight  times  pre-war   price"  has   been 

in  force.  The  ratio  was  increased 
since  Dec.  1,  to  ten  times  pre-war  price 
and  has  further  been  increased  to 
eleven  times  pre-war  price  on  Jan.  1. 

A  small  lathe  which  used  to  be  sold 
at  500  marks  before  the  war  cannot  be 
sold  for  export  at  less  than  5,500  marks 
after  Jan.  1.  As  four  to  five  times  pre- 

war price  is  sufficient  for  the  manu- 
facturer to  sell  for  home  consumption 

at  a  reasonable  profit,  there  is  a  wide 
margin  between  home  and  export 
prices,  which  makes  export  sales  an 
exceedingly  profitable  business.  It  is 
not  surprising  therefore  that  there  is 
a  great  rush  to  the  export  field  and  it 
is  difficult  to  get  tools  (juoted  for  do- 

mestic use.  Dealers  found  themselves 
in  some  difficulty  to  got  delivery  and 
in  consequence  have  made  themselves 
liable  to  pay  the  manufacturers  75  per 
cent  of  the  surplus  price  realized  by 
export. 

The  strong  tendency  of  the  market 
has  not  failed  to  have  effects  on  de- 

livery times,  especially  as  the  manu- 
facturing facilities  are  rather  limited 

and  far  below  the  normal,  mainly  on 
account  of  the  insufficient  coal-  supply. 
The  well  known  workij  are  sola  out  up 
to  a  yea'  and  more  ahead,  but  there 
are  enough  stragglers  whose  chances 
are  coming  in  the  same  degree  as  the 
works  ranking  higher  get  saturated 
with  orders.  The  time,  however,  is 
coming  when  even  the  last  straggler 
will  be  seized  by  the  extraordinary 
wave  of  demand  now  going  over  the 
whole  industry  and  it  seems  a  safe 
prophecy  that  in  a  not  far  future  a 
reaction  will  set  in,  owing  to  the  im- 

possibility to  get  delivery  within  a 
reasonable  time. 

Gun  Stock  Blanks  to  Be  Sold 
By  War  Department 

Informal  proposals  are  invited  by 
the  War  Department  for  the  purchase 
of  1,215,000  walnut  gun  stock  blanks, 
or  any  part  thereof.  These  blanks  are 
located  at  various  points  in  the  United 
States,  principally  in  the  East,  and  are 
available  for  immediate  delivery,  f.o.b. 

point  of  shipment  nearest  the  pur- 
chaser's plant. 

The  blanks  come  in  two  sizes,  the 
model  1917  being  51J  in.  long  by  2i  in. 
thick,  tapering  rifle  shape  from  6  in. 
at  the  butt  to  1^  in.  at  the  tip;  weight, 
11  lb.  2  oz.  The  model  1903  is  45i  in. 
long  by  21  in.  in  thickness,  tapering 
rifle  shape  from  6*  in.  at  the  butt  to 
2  in.  at  the  tip;  weight,  8  lb.  5  ounces. 

Detailed  information  may  be  obtained 
from  the  Ordnance  Salvage  Board,  Ord- 

nance Building,  Washington,  D.  C. 

Business  Conditions  in  England 
By  Our  English  Correspondent 

London,  Dec.  1,  1919. 
The  demand  for  manufactured  goods 

of  all  kinds  cannot  be  met  despite  high 
prices  and  exchange  difficulties,  and 
the  interest  of  the  money  market  in 
industrial  concerns  is  shown  by  the 
large  and  successful  appeals  for  capi- 

tal that  have  been  made  of  late.  The 
tendency  to  consolidation  on  the  elec- 

trical side  of  engineering  continues, 
the  latest  firm  to  join  the  English  Elec- 

trical Co.,  Ltd.,  or  rather  to  be  asso- 
ciated with  the  company,  being  the  Sie- 

mens Works  at  Stafford.  In  the  imme- 
diate past,  by  reason  both  of  want  of 

technical  experience  and  of  want  of 
capital  and  other  resources,  the  Brit- 

ish electrical  concerns  have  been  heav- 
ily handicapped  in  world  competition; 

that  is,  as  regards  machinery  of  the 
heavier  order.  The  English  Elo  trical 
Co.,  one  of  several  combinations,  now 
has  a  group  of  associated  works  at 
Bradford,  Coventry,  Preston,  Scots- 
toun,  Rugby  and  at  Stafford.  Vickers, 
Ltd.,  probably  the  largest  commercial 
organization  in  Great  Britain,  recently 
acquired  the  patent  rights  of  the  well- 
known  Swiss  engineers,  Brown,  Bo- 
veri  &  Co.,  for  Great  Britain  and  the 
British  colonies  and,  again,  have  under- 

taken to  finance  and  co-operate  gen- 
erally with  the  Swiss  concern  in  west- 

ern Europe. 

To  further  co-operative  effort,  the 
Agricultural  and  General  Engineers, 
Ltd.,  has  been  formed  by  old  estab- 

lished firms,  including  Aveling  &  Por- 
ter, Rochester;  E.  H.  Bentall  &  Co., 

Heybridge;  Blackstone  &  Co.,  Stam- 
ford; R.  Garrett  &  Sons,  Leiston;  and 

J.  &  F.  Howard,  Bedford.  The  man- 
agements remain  unchanged,  and,  as 

in  the  case  of  the  somewhat  similar 
machine-tool  combination,  the  firms  do 
not  lose  their  identities,  but  specialize 
in  their  own  particular  lines  according 
to  agreements. 

In  the  motor  industry,  too,  about 
which  as  regards  production  there  has 
of  late  been  much  cry  but  little  wool, 
amalgamation  of  interests  will  be  ef- 

fected in  a  new  company  (capital 

£6,000,000)  now  being  formed.  It  in- 
cludes Harper  Sons  &  Bean,  Dudley, 

with  interests  in  Hadfields,  Ltd.j  Shef- 
field; Harvey  Frost  &  Co.,  Ltd.,  Lon- 

don, W.;  Swift,  Ltd.,  Coventry;  Brit- 
ish Motor  Trading  Corporation,  Ltd., 

London,  S.  W. ;  the  Vulcan  Engineering 
Co.,  Ltd.,  Southport,  and  the  whole 
share  capital  of  Rushmores,  Ltd.,  Lon^v 
don,  S.  W.;  Mosses  Radiator  Co.,  Ltd., 
London,  W.   C;   Regent  Carriage  Co., 
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Ltd.,  London,  S.  W.;  Gallay  Radiator 
Co.,  Ltd.,  London,  N.  W.;  and  Jigs, 
Ltd.,  London,  W.  It  is  to  be  known  as 
Harper  Bean,  Ltd.  The  first  object  at 
any  rate  is  to  produce  motor  cars  at 
lower  prices  than  prevail  at  present. 
It  will  also  produce  castings,  stamp- 

ings, etc.,  for  other  branches  of  the 
hardware  trades. 

It  is  not  thought  that  full  production 
will  be  reached  in  less  than  two  years. 
The  program  starts  with  fifty  cars  a 
week  at  the  beginning  of  1920,  rising 
to  600  by  the  end  of  the  year  and  then 
to  2,000  a  week.  Apparently,  too,  the 
commercial  vehicle  is  to  receive  atten- 

tion, for  the  yearly  output  aimed  at 
includes  50,000  small  cars,  25,000  me- 

dium cars  and  25,000  commercial 
vehicles. 

In  order  to  insure  the  interest  of 
labor,  some  half  a  million  ordinary 
fully  paid  £1  shares,  to  be  held  by 
trustees,  will  form  a  benevolent  fund 
for  work  people  and  their  dependents, 
the  fund  being  controlled  as  regards 
disbursements  by  a  committee  formed 
by  six  of  the  director?  and  six  of  the 
employees. 

Consolidation  of  interest  is  not  con- 
fined to  capital,  for  amalgamation  of  a 

number  of  the  engineering  trade  unions 
has  become  almost  certain.  Such  a 
proposal  has  been  made  many  a  time 
within  the  last  thirty  or  forty  years, 
usually  only  to  be  thwarted  by  the  in- 

terests of  the  officials,  some  of  whom 
necessarily  would  be  displaced.  A  bal- 

lot has  however  recently  been  taken 
and  eight  trade  unions  voted  in  suffi- 

cient numbers  to  secure  the  proposed 
action,  while  seven  societies  failed. 
The  figures  so  far  given  were  239,645 
votes  in  favor  of  fusion  and  42,665 
against,  527,640  ballot  papers  being 
distributed.  The  statement  ,has  been 
made  that  the  object  is  to  gather  to- 

gether in  one  organization  about  half 
a  million  work  people,  with  funds  aver- 

aging about  £7  per  member.  The  lead- 
ing union,  the  Amalgamated  Society 

of  Engineers,  voted  563  per  cent  of  full 
numbers,  less  than  eight  per  cent  of 
the  votes  being  against  the  fusion. 

In  technical  circles  two  matters  have 
lately  been  discussed,  one,  limit  sys- 

tems; the  other,  standard  spindle 
noses  for  milling  machines.  While  the 
Herbert  firm  has  put  forward  their 
standard  system  with  hardened  conical 
exterior  and  hardened  box  clutch  (not 
dissimilar  from  the  pattern  understood 
to  be  recently  adopted  by  +he  Brown  & 
Sharpe  Co.),  on  the  other  hand  the 
British  Machine  Tool  Makers,  Ltd.,  the 
other  organization  endeavoring  to 
spread  the  sale  and  use  of  British  ma- 

chine tools  in  other  parts  of  the  world 

than  those  undei"  British  governr.itnt, 
has  adopted  what  is  really  the  stand- 

ard of  the  Cincinnati  Milling  Machine 
Company. 

On  the  question  of  limits  there  may 
be  much  more  difficulty  in  reaching  a 
satisfactory  conclusion.  The  old  engi- 
naering  standards  committee  published 
a  system  on  a  shaft  basis,  and  it  is 
hardly  an  exaggeration  to  say  that  no- 

body  in   Great   Britain   worked   to   it. 

On  the  other  hand,  the  British  Engi- 
neering Standards  Association,  its  suc- 

cessor, has  for  the  better  part  of  a 
year  been  considering  the  whole  sub- 

ject as  regards  plain  cylindrical  work, 
the  system  to  be  applicable  to  engineer- 

ing generally.  There  seems  to  be  no 
difficulty  in  accepting  the  hole  as  a 
basis,  but  whether  the  tolerance  shall 
be  uni-lateral  or  bi-lateral  has  been  the 
subject  of  much  discussion  in  the  col- 

umns of  the  European  edition  of  this 
journal.  The  former  system  would,  of 
course,  have  the  nominal  size  of  hole 
as  the  minimum,  all  the  tolerance  be- 

ing positive;  several  leading  machine- 
tool  firms  support  this.  With  the  bi- 

lateral system,  the  nominal  size  would 
be  of  about  the  mean  dimension,  with 
tolerances  on  each  side,  positive  and 
negative,  and  the  Alfred  Herbert  firm, 
basing  themselves  on  its  own  practice, 
advocates  it.  As  a  detail,  it  is  sup- 

ported with  a  view  to  adapting  to  the 

Coventry  firm's  standard  holes  parts — 
tool  shanks  being  instanced — made 
abroad.  To  avoid  mistakes  and  reduce 
numbers,  in  using  gages,  etc.,  only  one 
set  of  tolerances  for  holes  are  em- 

ployed, the  firm  working  to  limits  for 
finest  work  only.  Preliminary  recom- 

mendations are  expected  shortly.  The 
Standards  Association  has  been  making 
inquiries  throughout  the  engineering 
industry,  but  a  decision  has  not  yet 
been  reached.  The  association  works 
generally  for  standardization  at  the 
instance  of  the  particular  branch  of 
industry  concerned,  and  all  questions 
of  detail  are  delegated  to  committees, 
the  endeavor  being  to  get  these  com- 

mittees representative  both  of  makers 
and  of  users,  representatives  of  the 
latter  often  being  in  the  larger  pro- 

portion. 
To  turn  to  another  direction,  it  has 

been  obvious  that  the  supply  of  elec- 
tric generating  plants  during  the  war 

did  not  keep  step  with  the  demand,  and 
more  than  one  large  town  has  experi- 

enced the  effects  of  a  breakdown  in 
service.  A  quite  unusual  method  of 
easing  the  load  on  the  power  station 
has  been  adopted  by  the  committee  re- 

sponsible for  the  running  of  the  Bir- 
mingham municipal  electric  supply. 

Connected  to  the  supply  mains  with 
the  possibility  clearly  before  them, 
some  of  the  factories  have  been  warned 
that  they  must  not  take  current  be- 

tween 3:30  and  5:30  in  the  afternoon, 
the  object  being  to  reduce  the  supply 
by  10,000  hp.-hr.  Various  ways  out 
of  the  trouble  have  been  suggested,  and 
in  certain  instances  overtime  in  the 
evening  is  being  worked;  but  not  al- 

ways, for  the  British  workman  has  set 
himself  very  definitely  against  any- 

thing of  this  character. 
Perhaps  the  most  absurd  instance  oc- 

curred not  long  since  at  the  foundry 
of  J.  Lang  &  Sons,  Ltd.,  Johnstone, 
the  well-known  lathe  makers.  Here  a 
visit  had  been  arranged  for  a  section 

of  the  British  Foundrymen's  Associa- 
tion, a  body  of  men  interested  in  tech- 
nical affairs.  The  visit  was  for  a  Sat- 
urday afternoon  and  the  firm,  thinking 

that  everything  should  be  in  order,  ap- 

plied to  the  local  branch  of  the  pre- 
vailing ironfounders'  union,  for  the  use 

of  the  foremen  and  two  or  three  men 
for  demonstration  purposes.  But  this 
was  refused,  the  refusal  being  subse- 

quently confirmed  when  the  question 
was  brought  before  the  Glasgow  head- 

quarters of  the  trade  union. 

Signs  op  Foundry  Strike  Ending 

The  strike  in  the  foundries  continues 
but  the  signs  that  it  will  come  to  an 
end  before  long  multiply  steadily. 
Meanwhile,  branches  of  industry  de- 

pendent on  castings  close  down  or  work 
at  slower  pace  in  increasing  numbers, 
and  even  building  extensions  are 
stopped  in  some  instances  owing  to  the 
lack  of  guttering  and  so  on.  At  Crewe, 
to  take  an  , example  of  engineering 
works,  the  locomotive  fitting  and  erect- 

ing shops  of  the  railway  coni,jany  have 
been  placed  on  short  time  and  other 
departments  are  working  three  or  four 
days  a  week;  the  boiler  shops,  however, 
remain  on  full  time.  Thus,  while  about 
300  molders  are  on  strike  at  Crewe, 
their  inaction  has  caused  short  time 
for  about  6,000  men.  British  machine- 
tool  shops  of  course  feel  the  effects 
as  well  as  other  branches  of  engineer- 

ing, and  a  leading  English  firm  has 
been  practically  closed  down  as  regards 
production  for  nine  or  ten  weeks. 

The  exhibition  to  be  held  toward  the 
end  of  next  year  at  Olympia,  London, 
W.,  under  the  control  of  the  Machine 

Tool  Traders'  Association,  shows  every 
promise  of  success.  As  the  result  of 
a  ballot  a  week  or  so  ago  almost  the 
whole  of  the  space  has  now  been  al- 

lotted to  members.  Any  space  avail- 
able for  outsiders  will  be  notified 

shortly.  The  Athens  exhibition  organ- 
ized by  the  federation  of  British  in- 

dustries, was  so  successful  that  it  was 
extended  a  week  beyond  the  original 
period.  The  exhibits,  to  the  value  of 
more  than  £500,000,  have  been  practi- 

cally all  sold,  while  in  many  cases  or- 
ders simply  had  to  be  refused  for  want 

of  ability  to  undertake.  The  success 
of  the  Alfred  Herbert  exhibit  of  lathes, 
die  heads,  etc.,  at  Philadelphia  has 
been  a  matter  of  congratulation  over here. 

Trade  Currents  From  Cleveland, 
Chicago  and  Philadelphia 

Cleveland  Letter 

Difference  in  opinion  as  to  what 
the  immediate  future  holds  out  for 
the  machinery  industry  of  the  Mid- 

dle West  is  noted  with  the  turn 
of  the  year  among  Cleveland  and 
northern  Ohio  interests.  While  some 
manufacturers  and  distributors  of 
standard  equipment  hold  the  view 
that  the  same  high-class  business  will 
be  seen  as  soon  as  the  inventory-taking 
period  is  over,  there  are  others  who 
believe  that  a  radical  change  must  come 
in  economic  conditions  before  there  will 
be  a  stabilized  market. 

The  claim  is  advanced  that  manufac~ 
turing  costs  have  gone  too  high  to  com- 
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Condensed-Clipping  Index  of  Equipment 
Patented  Aug.  20,  1918 

Keyseating  Machine^  Portable 
The  Bucher-Smith  Co.,  East  Liverpool,  Ohio, 

"American  Machinist,"  Sept.  25,  1919 

Size  style  A-2  has  power  f  ee<l ; 
depth  of  cut  is  regulated  by  ver- 

tical screw.  The  main  shaft  is 
squared  for  hand-power  operation. 
The  motor  is  either  alternating- 
or  direct-current.  The  machine 
will  cut  keyways  from  J  to  IJ  in. 
wide  by  12  in.  long,  and  is  suit- 

able for  shafts  from  IJ  to  5  in. 
in  diameter. 

ViHe,  Tootmaker'B 
The  Austin  Tool  and  Machine  Co.,  Inc.,  Pittsburgh,  Penn. 

"American  Machinist,"  Sept.  25,  1919 

This  vise  Is  finished  square  on 
Ave  sides,  and  fitted  with  a  hard- 

ened and  ground  detachable  jaw 
face,  which  is  held  by  two  screws. 
The  movable  swivel  jaw  is  held 
down  by  a  screw  in  the  center, 
and  has  three  V-grooves  in  the 
face  for  gripping  round  pieces 
either  in  the  vertical  or  horizon- 

tal position.     The   jaws  are  2   in. 
long   and    \    in.    deep   and   will   hold   round   stock   up    to    1    in.    in diameter. 

MllUngr  Machine,  Continuous,  Clrcnla-r, 
Ingersoll  Milling  Machine  Co., 

Rockford,  III. 

"American  Machinist," 
Oct.  2,  1919 

This  machine  has  great  produc- 
tion capacity  on  large  pieces  and 

needs  small  floor  space.  Cutter 
head  carries  from  four  to  seven 
cutters  and  revolves  in  same  direc- 

tion as  table,  but  at  different  speed. 
Continuous  cutting,  except  at  load- 

ing station.  Two  revolutions  of 
table  for  roughing  and  finishing 
cut ;  each  machine  planned  for 
single  purpose.  Approximate  floor 
space  required  for  80-in.  machine, 
8  ft.  2  in.  X  8  ft.  2  in.  -Approxi- 

mate net  weights,  60-in.  machine, 
35,000  lb.,  80-in.  machine,  45,000  lb. 

Gages,  Angle  Block,  Johansson. 
C.  E.  Johansson,  Inc.,  245  West  55th  St,  New  York,  N.  Y. 

"American  Machinist,"  Oct.  2,  1919 

This  set  Is  about  the  same  size 
as  the  standard  set  of  size  blocks 
but  each  block  instead  of  having 
parallel' -edges  -has  each  of  the' 
four  corners  beveled  off  at  a  dif- 

ferent angle.  The  angles  have 
been  so  worked  out  that  com- binations from  1  min.  of  arc  to 
270  deg..  varying  by  minutes,  are 
possible.  These  blocks  can  be 
combined  with  the  regular  size 
blocks  for  making  gages  for  an- 

gular formed  cutters,  checking  sine  bars,  etc. 
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Gage  Blocks,  Johansson. 
C.  E.  Johansson,   Inc.,  245  West  55th  St.,  New  York,  N.  Y. 

"American  Machinist,"  Oct.   2,   1919 

This  set  of  blocks  is  of  more 
interest  to  the  scientist  than  to 
the  manufacturer  or  toolroom 
foreman.  The  set  consists  of  11 
flat  size  blocks  claimed  to  vary 
by  equal  amounts  from  0.100000 
in.  to  0.100010  in. 

I.aying-out  Fixture  for  Gagingr 
C.  B.  Johansson,  Inc.,  245  West  55th  St.,  New  York,  N.  Y. 

"American  Machinist,"  Oct.   2,   1919 

This  is  a  laying-out  and  lo- 
cating fixture  for  use  in  combi- 

nation with  Johansson  size  blocks. 
The  two  movable  beds  are  shifted 
by  accurately  cut  screws  ending 
in  the  large  knurled  nuts  shown. 
The  size  blocks  are  inserted  be- 

tween carefully  finished  contact 
surfaces  for  each  table.  This 
fixture  lends  itself  to  a  variety  of 
uses  in  the  shop  and  toolroom 
where  quick  and  accurate  work 
involving  close  measurements  is 
to  be  done. 

Caliper,  Combination  Micrometer 
C.  E.  Johansson,  Inc.,  245  West  55th  St.,  New  York,  N.  Y. 

"American  Machinist,"  Oct  2,  1919 

This  tool  is  flexible  in  each  of 
the  four  sizes.  The  200-ram.  or 
8-ln.  size  has  four  standard 
blocks,  25,  50,  50  and  75  mm.  in 
width,  making  it  possible  to  get 
25,  50,  75,  100,  125,  150,  175  and 
200  mm.  as  zero  settings  for  the 
micrometer  screw  or  practically 
the  range  of  eight  micrometers. 
For  measuring  large  diameters  or 
deep  holes,  the  jaws  can  be  ex- 

tended to  full  capacity ;  where 
rigidity  of  the  caliper  is  im- 

portant they  may  \k  drawn  in  until  the  screw  of  the  measuring 
arm  is  close  to  the  frame.  The  sizes  are  100-,  200-,  300-  and 
400-mm. 

Caliper,  Registering  Micrometer 
C.  K  Johansson,  Inc.,  245  West  55th  St.,  New  York,  N.  Y. 

"American  Machinist,"  Oct  2,  1919 

The  friction  retained  pointer  is  re-- 
leased  by  the  knob  so  that  rapid  read- 

ings can  be  taken  while  the  work  is 
revolving  in  the  machine.  If  the  light 
is  poor  the  caliper  may  be  earned  to 
the  light  to  be  read,  the  setting  being 
obtained  without  looking  at  the  in- strument. The  caliper  can  be  set  at 
zero  on  a  size  block  or  on  a  raasteri 
sample  piece  and  the  progress  of  the 
cutting  determined  by  the  distance  on 
tile  scale  from  the  pointer  reading  to 
the  zero  point. 

Clip,  paste  on  3  x  5-in.  cards  and  file  as  desired 
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pete  with  foreign  production,  and  that 
the  big  export  demand  expected  with 
the  ending  of  the  war  not  only  does 
not  exist,  but  is  diminished  by  the  fact 
that  the  American  dollar  is  too  high 
when  competing  with  the  currency  of 
foreign  countries.  This  view,  when 
taken  by  firms  catering  largely  to 
export  trade,  naturally  seems  well 
founded. 

On  the  other  hand,  domestic  business 
has  kept  up  better  through  the  last 
weeks  of  the  year,  according  to  leaders 
in  the  trade  concentrating  on  business 
in  the  Cleveland  and  Ohio  territories. 

They  point  to  the  fact  that  consump- 
tion is  still  somewhat  ahead  of  produc- 
tion generally,  and  that  the  machinery 

industry  feels  this,  in  part  at  least. 
Certain  kinds  of  equipment  stand  out 
in  demand  at  the  present.  Punches 
and  shears  are  particularly  good.  The 
sensational  is  totally  lacking,  it  must 
be  admitted,  when  large  contracts  are 
considered.  The  fill-in  business  is 
therefore  much  better  than  usual  for 
the   time   of  year. 

About  the  most  promising  feature, 
in  the  opinion  of  some  interests,  is  the 
fact  that  the  railroads  are  promised  to 
be  returned  to  private  ownership 
March  1.  It  is  claimed  by  authorities 
in  the  machinery  industry  in  this  sec- 

tion that  some  of  the  biggest  contracts 
in  recent  years  are  likely  to  be  placed 
for  manufacturing  equipment,  for  all 
roads  v.'ill  require  improvements  in  all 
directions.  Big  revival  in  machinery 
purchases  is  looked  for  in  consequence. 

Increase  in  Buying  Looked  Fop. 

Natural  increase  in  buying  is  looked 

for  by  some  firms  as  early  as  the  mid- 
dle of  January,  and  in  at  least  one 

instance  inquiries  and  some  orders  have 
been  coming  in  over  the  telephone, 
seemingly  indicating  that  some  manu- 

facturing interests  have  foresworn  the 
waiting  attitude  and  are  preparing  to 
go  ahead  with  their  production. 

The  vote  of  5,000  steel  workers  to 
continue  striking  in  the  Cleveland  steel 
district  was  taken  this  week.  The 
move,  while  of  interest  to  industries 
depending  upon  steel  production,  means 
little,  according  to  officials  of  the 
American  Steel  and  Wire  Co.  The 
ranks  of  workers  have  been  gradually 
filled  so  that  there  is  not  much  in  the 
way  of  work  for  those  who  would  make 
application  at  this  time,  it  is  claimed. 

In  contrast  to  such  discussions  was 
the  announcement  of  the  Brown  Hoist- 

ing Machinery  Co.  to  give  as  Christmas 
presents  turkeys  to  all  employees. 
About  a  thousand  employees  were  thus 
remembered.  At  60  cents  a  pound,  this 
made  one  of  the  biggest  purchases  of 
the  month  for  purchasing  agent  R.  G. 
Clapp.  The  turkeys  were  free  and 
above  the  regular  bonus  this  company 
awards  to  its  employees  each  year. 

The  meaning  of  industrial  research 
was  discussed  by  R.  E.  Carpenter, 
manager  of  lynite  laboratories  of  the 
Aluminum  Castings  Co.,  at  the  joint 
meeting  of  the  American  Society  of 
Mechanical    Engineers    and   the    Cleve- 

land    Engineering     Society     at     Hotel 
Statler. 

E.  A.  Bartunek  has  been  appointed 
welfare  director  and  employment  man- 

ager of  the  Vlchek  Tool  Co.  He  for- 
merly was  naturalization  clerk  for 

Cuyahoga  County. 

Chicago  Letter 

Continued  good  business  marks  the 
final  week  in  the  year  and  marked 
optimism  is  displayed  on  all  sides  in 
this  district.  While  it  is  too  early,  yet, 

for  figures  on  the  entire  year's  busi- 
ness, it  is  assured  that  on  the  books  of 

most  dealers  1919  will  show  the  great- 
est business,  both  gross  and  net,  of  any 

year  in  the  history  of  the  machine-tool 
industry,  excepting  only  1918.  Had 
January  and  February  been  up  to  the 
mark  set  by  the  last  ten  months  of  the 
year,  the  record  of  1918  would  have 
been   surpassed. 

The  volume  of  orders  on  book  to  be 

carried  over  into  next  year  is  enor- 
mous. Deliveries  are  even  slower  now 

than  in  the  recent  past,  some  heavy 
items  requiring  as  much  as  six  months. 
Inquiries  and  actual  orders  show  no 
holiday  laxness.  Stocks  are  away  down 
in  quantity  of  tool  on  hand,  but  inven- 

tories will  be  relatively  high  owing  to 
the  increased  value  of  the  individual 
items. 

Recent  business  continues  to  consist 
largely  of  scattered  orders,  but  has 
been  marked  to  a  certain  extent  by  the 
re-entry  of  the  great  corporations  into 
the  buying  field.  International  Har- 

vester has  bought  some  tools  and  is 
considering  others,  and  various  rail- 

roads are  making  inquiries.  The  C.  B. 
&  I.  has  bought  several  items  and  more 
are  now  being  ordered  for  its  shops 
at  Aurora.  It  is  well  known  that  the 
machine  equipment  of  all  the  roads 
is  in  need  of  renewal  so  that  the  return 
of  the  roads  to  private  ownership  in 
March  will  undoubtedly  mark  the  be- 

ginning of  heavy  purchases  by  these 
interests. 

The  year  closes  with  prices  about 
level  with,  or  a  little  higher  than,  the 
peak  reached  in  1918.  A  readjustment 
upward  is  expected  in  the  near  future, 
based  on  constantly  increasing  costs, 
both  of  labor  and  raw  materials.  Such 
an  advance  will  not  affect  the  quantity 
of  business,  for  the  reason  that  all 
purchasers  are  being  compelled  to  in- 

crease capacity,  owing  to  the  quantity 
of  orders  still  on  hand.  Manufacturers 
are  looking  for  increased  efficiency,  too, 
in  an  effort  to  beat  rising  costs,  and 
this  can  only  be  attained  by  buying 
machinery  of  the  most  modern  type. 

Industrial  building  has  fallen  off 
materially  in  Chicago  in  December,  the 
total  being  about  half  that  of  each  of 
the  preceding  three  months.  This  is 
occasioned  by  weather  conditions, 
partly,  and  by  recent  increases  in 
brick,  sand  and  lumber.  The  Packard 
Auto  Open  Body  Co.  announces  the 
start  of  a  new  million-dollar  plant.  The 
Stromberg  Motor  Devices  Co.  is  start- 

ing a  $300,000  plant,  and  the  E.  H. 
Wachs  Co.,  manufacturing  engines,  is 
doubling   the   capacity  of   its   plant   at 

an  ultimate  cost  of  $100,000.  It  is 
probable  that  at  the  close  of  the  holiday 
season  many  more  announcements  of 
industrial  development  will  be  made. 

Philadelphia  Letter 

Many  Philadelphia  manufacturers 
are  in  the  market  for  machine  tools, 
but  they  are  buying  in  small  lots,  and 
no  large  orders  are  reported  from  this 
part  of  the  country.  Comparatively 
few  large  new  plants  using  machine 
tools  are  being  erected.  The  railroads, 
which  at  this  season  are  usually  engaged 
in  making  up  long  lists  of  requirements, 
appear  to  be  holding  back  until  some- 

thing definite  is  known  as  to  the 
amount  of  assistance  they  are  to  receive 
from  the  Government. 

Philadelphia  differs  from  many  of 
the  Western  cities.  New  manufactur- 

ing plants  are  springing  up  all  through 
the  Middle  West  and  are  sending  out 
long  lists  of  requirements.  One  large 
order  is  reported  from  Elizabeth,  N.  J., 
where  a  large  purchase  of  machine 
tools  has  been  made  by  the  Willys  cor- 

poration; but,  in  the  main,  business 
throughout  the  East  appears  to  be 
pretty  much  the  same  as  in  Phila- 
delphia. 

Ordering  in  small  lots  is  an  indica- 
tion that  conditions  for  quick  delivery 

are  very  bad.  This  branch  of  the  in- 
dustry is  as  bad  if  not  worse  than  it 

was  four  months  ago.  Manufacturers 
of  cheaper  tools  have  benefited  to  a 
great  extent  from  this  inability  on  the 
part  of  older  houses  to  fill  orders 
promptly,  inasmuch  as  there  is  usually 
a  larger  supply  of  the  cheaper  tools  on 
hand,  thus  making  it  possible  for  the 
dealer  in  that  class  of  material  to  make 
immediate  delivery. 

There  has  been  a  good  demand  lately 
for  lathes  and  milling  machines.  Busi- 

ness in  gear-cutting  machines  is  usu- 
ally brisk,  owing  to  the  comparatively 

few  houses  handling  these  tools,  but  at 
present  it  may  be  said  to  be  even  better 
than  usual. 

Foreign  inquiries  are  for  the  most 
part  referred  back  to  the  agency  resi- 

dent in  the  country  from  which  the 
inquiry  was  received,  and  very  few 
foreign  orders  have  been  filled  here. 

Commission    Appointed    to     Ap- 
praise   Arsenal    Surplus Machinery 

In  order  to  reduce  the  machinery  and 
equipment  in  Government  arsenals  and 
manufacturing  plants,  which  had  been 
working  during  the  war  under  Gov- 

ernment-aid contracts,  to  a  peace-time 
basis,  an  appraisal  commission  has 
been  appointed  to  determine  what  ma- 

chinery and  equipment  in  such  plants 
and  arsenals  might  be  declared  surpluc. 

The  commission  is  composed  as  fol- 
lows: Captain  Lane  Scofield,  of  the 

Ordnance  Salvage  Board;  A.  A.  Fuller, 
chief  of  the  machine-tool  section,  rep- 

resenting the  Director  of  Sales;  and 
J.  F.  Snyder,  of  the  manufacturing 
section  of  the  Ordnance  Department. 

(Continued  on  Page  llOrf) 
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Condensed-Clipping  Index  of  Equipment 
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loathe.  I'rbuii,   itenrli 
Ohio  Tool  and  Machine  Co.,  2300  St.  Clalr  St.,  Cleveland,  Ohio. 

"American  Machinist,"  Oct.   2,   1919 

Five  selected  speeds  and  one 
reverse  are  furnished.  The  motor 
is  built  into  headstocli  and  direct- 
connected  to  the  spindle  with 
worm  grearinp:  inclosed  and  sub- 

merged in  nonfluid  oil.  Lathe  can 
be  set  up  anywhere  and  power 
taken  from  a  lamp  socket.  At- 

tachable grinding  wheel  is  fur-  ,  .  .  „^  .  ., 
nished  tor  grinding  the  tools.  Lathe  Is  built  m  three  sizes, 
the  one  illustrated  being  the  middle  size. 

Specifications:  Swing  over  bed,  S  in.;  swmg  over  carriage.  6 

in.  ;  hole  through  spindle,  J  in.  ;  size  of  tools,  J  x  J  in.  ;  ball- 
bearing spindle;  tailstock  spindle  diameter,  1ft  in.;  travel,  ii 

in.  :  centers.  Morse  taper  No.  2. 

Die  Sinklngr  Machine,  Daly 
Riverside  Machinery  Depot, 

Detroit,  Mich. 

"American   Machinist," Oct.  2,  1919 

Headstock  is  IBS  in.  in  diam- 
eter and  graduated.  Main  table 

moved  by  hand  power  only. 
Cherrying  device  incorporated  into 
revolving  head.  Largest  cone 
step,  14  in.  in  diameter ;  belt,  3 
in.;  hp.,  5.  Specifications:  Height 
over  all,  7  ft.  2  in.  ;  base  di- 

mensions, 3  ft.  9  in.  X  2  ft.  10' in.  ;  vertical  travel  of  knee,  22  In. ; 
cross  movement  of  table,  16  in.  ; 
longitudinal  movement  of  table. 
32  in.  ;  size  of  table  over  all,  39J 
X   13   in.  ;  net  weight,  4700  lb. 

Cutting  Machine,  Camograph 

Davis-Bournonville  Co.,  Jersey  City,  N.  J. 
"American  Machinist,"  Oct.   2.   19  ID 

Is  automatic  in  action,  used 
for  cutting  openings  in  steel 
plates.  Oxy-acetylene        torch 
moves  over  path  determined  by 
master  cam.  Feed  roller  is  mag- 

netised to  hold  It  to  cam  face 
and  also  acts  as  traction  driver, 
being  driven  by  motor.  Direct 
current.  110  volt,  required.  Soe- 
ciflcations:  width,  17  in.;  depth. 
15  In. ;  height,  26  In. ;  net  weight, 125   lb. 

DriUing  Machine,  Kadial 
Silver  Manufacturing  Co.,  Salem.   Ohio. 

"American  Machinist,"  Oct.  2,  1919 

Manufacturered  In  three  sizes 
to  the  following  specifications: 
Sizes,  2J  ft.,  3  ft.,  3J  ft.  ;  working 
surface  of  base,  31  x  33  in.,  31  x 
39  in.,  31  X  45  in.  ;  drills  to  center 
of  5  ft.  6  in.,  6  ft.  6  in.,  7  ft.  6  in.  ; 
traverse  of  head  on  arm,  23  in., 
29  in..  35  in.  ;  height  of  base. 
6i  in,  ;  traverse  of  arm  on  column, 
29  in.  ;  maximum  distance  spin- 

dle to  base,  50  in.  ;  column  diam- 
eter of  outer  sleeve,  9  in.  ;  spindle 

traverse,  12  in.  ;  Morse  taper  No. 
4 ;  maximum  distance  spindle 
to  floor,  9  ft.  ;  working  surface 
of  table,  16  x  22  in.;  height  of 
table,  19  in.;  drive  pulleys,  14  x 
34  in.  ;  net  weights,  4250  lb., 
4400  lb..   4560  lb. 

Expandem,  Boiler-Tnbe. 
J.   Faessler  Manufacturing  Co.,    Moberly,   Mo. 

"American  Machinist,"  Oct.   2,   1919 

Fig.  1  shows  an  expander  with 
the  mandrel  stop  collar  omitted, 
intended  tor  use  where  tube  must 
be  expanded  through  a  water 
space.  The  expander  in  Fig.  2 
is  to  be  used  where  there  is  no 
water  space.  The  operation  is 
identical  in  both  cases.  The  ex- 

pander is  placed  in  tube  with 
flaring    roller    just    clearing    tube 
end.  Expander  is  self-feeding ;  the  mandrel  must  be  turned  to 
right  until  tube  is  rolled  tight  in  sheet.  To  flare  tube,  mandrel 
slop  collar  shown  in  Fig.  2  is  placed  against  roller  cage. 

Drilling  Machine,  Multiple-Spindle 
Edwin  Harrington,  Son  &  Co.,   Philadelphia,  Penn. 

"American  Machinist,"  Oct.   2,    1919 

Working  surface  of  table,   5  ft. 
1   in.   X  18J   in.  ;  shortest  distance 
between    spindles,    55    in.  ;    great- 

est distance  between  end  spindles, " 4   ft.    10   in.  ;    vertical    traverse   of, 
spindles,    10    in.;    vertical    move- 

ment of  table,   13  in.;  clear  open-; 
ing  between  uprights,   4   ft.  9   in.  ; 
Morse  taper,   No.   4  ;  countershaft 
pulleys,    T.    &    L.,    20    in.    x    5    in.  ; 
size  of  motor,   10  hp.  ;  floor  space, 
8    ft.    4    in.    X    4    ft.    1    in.  ;    heiglit 
over  all,   7   ft.    11    in.  ;   net  weight, 
including    countershaft,    6150     lb. 

I 

GuardH,  Safety,  for  Power  Hammers 
United  Hammer  Co.,  Oliver  Bldg., 

Boston,  Mass. 
"American  Machinist,"  Oct. 

2,  1919 

For  all  sizes  of  Fairbanks  power  hammers 
up  to  and  including  500-lb.  weight  of  ram, 
tile  400-  and  500-lb.  sizes  being  recent  addi- 

tions to  its  line  that  were  brought  out  for 
the  heavier  classes  of  work,  such  as  found 
in  locomotive  shops,  sliipbuilding  plants,  etc. 
The  guard,  a.s^  shown,  covers  all  working 
parts  of  the  machine,  the  door  permitting 
easy  access.  The  guard  can  be  easily  at- 

tached to  hammers  now  in  operation  as  well 
as  to  new  ones. 

Grinding  Macliine,   Plain 
Woods  Engineering  Co„ 

Alliance,  Ohio 
"American   Machinist" 

Oct  2.  1919 

Maximum  size  of  grinding 
wheel  is  8-in.  face  by  20-in.  diam- 

eter;  centers  take  work  15  in. 
long  by  10  in.  in  diameter.  The 
machine  occupies  a  floor  space  of 
6  X  6  ft.  and  weighs  6000  lb. 
Crossteed  is  accompli.shed  by  a 
rocking  motion  instead  of  tlie 
usual  dovetail  or  V-slide  arrange- 

ment. Headstocks  and  tailstocks 
are  movably  mounted  on  a 
square  shaft  having  Journals  at 
the  ends  whicli  operate  in  bronze- 
bushed,  pedestal-type,  dust-  and 
grit-proof  bearings. 

.  r 

Clip,  paste  on  3  OS  54n.  cards  wad  file  as  desired 
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The  members  of  the  commission  will 
visit  arsenals  located  at  Watertown, 
Mass.;  Watervliet,  N.  Y.;  Rariton,  N. 
J.;  Frankfort,  Pa.,  and  Rock  Island,  111. 
In  addition,  they  will  visit  approxi- 

mately twenty  manufacturing  plants  lo- 
cated in  the  East  and  the  Middle  West, 

which  had  been  given  Government  aid 
during  the  war. 

The  amount  of  machinery  and  equip- 
ment that  will  be  declared  surplus  by 

the  commission  and  that  will  be  offered 
for  sale  will  depend  upon  the  need  of 
such  material  for  the  manufacturing 
program  of  the  War  Department.  The 
commission  will  fix  a  price  on  all  the 
equipment  that  is  declared  surplus  for 
Army  needs. 

J.  R.  Richards,  formerly  with  the 
Fairbanks  Co.,  New  York  City,  has 
been  transferred  to  its  Philadelphia 
office. 

Dan  C.  Swander,  vice  president  of 

sales  of  the  Standard  Parts  Co.,  Cleve- 
land, Ohio,  has  been  appointed  general 

manager. 

E.  D.  Clarage,  for  fourteen  years 
manager  of  the  Cleveland  branch  of  the 
Columbia  Tool  Steel  Co.,  has  resigned, 
effective  Jan.    1. 

Theodore  C.  Greene,  for  a  good 

many  years  employment  manager  of 
the  Graton  and  Knight  Manufacturing 
Co..  Worcester,  Mass.,  has  resigned. 

Hugo  L.  Siegel,  formerly  general 
sales  manager  for  the  Ford  Roofing 
Products  Co.,  is  now  with  Walter  A. 
Zelnicker  Supply  Co.  as  assistant  to 
the  president. 

Hugo  Frankel  is  now  in  charge  of 
the  tool  and  die  departments  of  the 
Steckert  Electric  Machine  Co.,  manu- 

facturer of  Eureka  Vacuum  Cleaners, 
Detroit,  Mich. 

D.  J.  Rice,  who  has  for  a  number  of 
years  been  identified  with  the  small 
tool  trade,  has  become  associated  with 
the  Michigan  Tool  Co.,  Detroit,  Mich., 
as  sales  manager. 

Roy  Brakeman,  formerly  chief  engi- 

neer of  the  Fairchild  Works,"  American 
Steel  and  Wire  Co.,  Fairfield,  Ala.,  has 
been  made  chief  engineer  of  the  Otis 
Steel    Co.,    Cleveland,    Ohio. 

William  C.  Smith,  at  one  time  the 
assistant  manager  of  the  Russell  Motor 
Axle  Co.,  Detroit,  Mich.,  has  been 
appointed  president  and  general  man- 

ager of  the  Detroit  Hexagon  Drill  Co., 
Detroit,  Mich. 

Enlen  S.  Hare,  of  Detroit,  Mich., 
who  recently  became  president  of  the 
Mercer  Motors  Co.,  Trenton,  N.  J.,  has 
also  been  made  president  of  the  Loco- 

mobile Co.,  Bridgeport,  Conn.  Both 
plants  will  be  operated  under  the  same 
directing  heads.  Mr.  Hare  will  be  in 
charge  of  the  New  York  offices  at  245 
West  55th  St. 

W.  E.  Lewis,  who  has  been  connected 
continuously  with  the  United  States 
Cast  Iron  Pipe  and  Foundry  Company 

for  the  last  15  years,  has  been  ap- 
pointed resident  manager  of  its  plant 

at  Anniston,  Ala. 

Harry  W.  Cobb,  employment  man- 
ager at  the  Heald  Machine  Co.'s  plant, 

has  resigned,  and  his  position  has  been 
filled  by  Arthur  E.  Barr,  who  has  been 
connected  with  the  Heald  concern  for 
a  number  of  years. 

Wm.  H.  Chappell,  formerly  superin- 
tendent of  the  Page-Storms  Drop  Forge 

Co.,  Springfield,  Mass.,  has  become  con- 
nected with  the  General  Railway  Signal 

Co.,  Rochester,  N.  Y.,  as  superintend- 
ent  of   its   forge   department. 

A.  L.  Mercer,  assistant  director  of 
sales  of  the  War  Department,  has  re- 

signed from  that  position  to  become 
president  of  the  Needham  Tire  Co., 
Needham,  Mass.  Mr.  Mercer,  whose 
resignation  became  effective  Jan.  1,  will 
be  succeeded  by  Major  H.  S.  Johnson, 
who  is  now  special  assistant  to  the 
director  of  sales. 

Russell  W.  Stovel,  who  recently  re- 
turned from  France,  where,  as  lieuten- 

ant-colonel of  Engineers,  he  served  as 
chief  of  the  terminal  facilities  division 
of  the  Army  Transport  Service,  has 
been  appointed  a  consulting  engineer 
of  Westinghouse,  Church,  Kerr  and  Co., 

Inc.,  and,  as  a  member  of  that  organi- 
zation, will  devote  his  entire  time  to 

the  company's  electrical  and  mechanical 
work. 

The  Ross  Manufacturing  Co.,  of 
Cleveland,  Ohio,  has  moved  into  its  new 
plant  at  3160  West  106th  St. 

The  Tool  and  Auto  Parts  Co.,  East 
and  St.  Claire  Ave.,  Cleveland,  Ohio,  is 
a  new  concern,  recently  incorporated 
for  the  purpose  of  manufacturing  tools, 
and  automobile  parts. 

The  Massachusetts  Blower  Co.,  Bos- 
ton, Mass.,  has  re-opened  its  Boston 

office  which  is  located  in  the  Kimball 
Building,  18  Tremont  St.  This  office 
is  in  charge  of  A.  C.  Barlett. 

The  corporate  name  of  the  Ladewig 
&  Stock  Co.,  Waukesha,  Wis.,  has  been 
changed  to  the  Ladewig  Co.  The  new 
company  assumed  all  the  assets  and 
liabilities  of  the  old  company.  There 
will  be  no  change  of  officers  and  the 
policies  of  the  company  will  remain 
the  same  as  formerly. 

L.  Best  &  Co.,  has  moved  its  busi- 
ness to  28-30  West  Broadway,  N.  Y., 

where  it  has  secured  larger  quarters. 
The  increase  in  floor  space  is  nearly 
a  hundred  per  cent  and  will  permit  the 
company  to  display  its  products,  ̂ uch 
as  grinding  wheels,  machinery  and  pol- 

ishing supplies  to  a  much  greater  ad- vantage. 

The  Hendricks  Manufacturing  Co., 
and  Rothweiler  &  Co.,  both  of  Seattle, 
Wash.,  have  been  consolidated  under 
the  name  of  H.  R.  L.  Motor  Co.  The 

officers  of  the  company  are:  J.  J.  Hen- 
dricks, president;  H.  N.  Rothweiler, 

vice  president;  J.  A.  Lagoe,  general 
manager,  and  H.  G.  Mead,  purchasing 
agent.  The  company  will  manufac- 

ture three-quarter-ton,  one-half-ton  and 
two-ton  motor  trucks. 

Charles  Keith  Blackwood,  vice 
president,  assistant  treasurer  and  a 
director  of  the  Sullivan  Machinery  Co., 
Chicago,   111.,  died   on   Dec.   14,   1919. 
Charles  E.  Smith,  superintendent 

of  the  Smith-Egge  Manufacturing  Co., 
Bridgeport,  Conn.,  and  connected  with 
this  firm  for  more  than  forty  years, 
died  Dec.  16,  1919,  at  his  home  732 
Lafayette  St.  Mr.  Smith  was  sixty-two 

years  old. Thomas  J.  McGonnell  died  recent- 
ly at  his  home,  110  Neville  St.,  Pitts- 

burgh, Pa.  He  was  born  and  resided 
all  of  his  life  in  Pittsburgh  and  was 
connected  with  the  United  Engineering 
and  Foundry  Company  for  more  than 
twenty  years. 

William  H.  Hart,  of  New  Britain, 
Conn.,  died  Dec.  13,  1919,  at  his  home 
on  Lexington  St.  Mr.  Hart  was  one 
of  the  founders  of  the  Stanley  Works, 
manufacturers  of  butts  and  hinges,  etc., 
and  had  been  with  the  company  for 
over  fifty  years  prior  to  his  retirement 
from  active  affairs  in  January,  1918. 

Boston  Branch.  National  Metal  Trades 
Association.  Monthly  meeting  on  first 
Wednesday  of  each  month,  alternating 
with  the  Employers'  .Association  of  east- 

ern Massachusetts.  George  D.  Berry,  sec- 
retary, room  50-51.  166  Devonshire  St.. Boston.   Mass. 

Engineers'  Club  of  Philadelphia.  Regu- 
lar meeting  the  third  Tuesday  of  the 

month.  Lewis  H.  Kenney  is  the  chairman 
of  committee  on  papers. 

Electric  Hoist  Manufacturers'  Associa- tion. Monthly  meeting  at  the  oftces  of 
the  Yale  &  "Towne  Manufacturing  Co..  9 
East  40th  St.,  New  Y'ork  City.  Secretary 
W.  C.  Brigjs,  Shepard  Electric  Crane  and Hoist  Co. 

Engineers  Society  of  Western  Pennsyl- 
vania. Monthly  meeting,  third  Tuesday ; 

section  meeting,  first  Tuesday.  Elmer  K. 
Hiles.  secretary,  Oliver  Building.  Pitts- 

burgh.  Penn. 
The  motor-truck  sections  of  the  20th  An- 

nual .Automobile  Shows  of  1920  will  hold 
an  exhibition  in  the  Sth  Coast  Artillery 
Armory.  New  York,  Jan.  3  to  10,  1920,  and 
in  the  International  Amphitheatre,  Chicago. 
111..   Jan.    24    to    31.    1920. 

Philadelphia  Foundrymen's  Association. Meeting  first  Wednesday  of  each  month. 
Manufacturers'  Club,  Philadelphia,  Penn., Howard  Evans,  secretary.  Pier  45.  North 
Philadelphia,  Penn. 

Rochester  Society  of  Technical  Drafts- 
men. Monthly  meeting  last  Thursday.  O. 

L.  Angevine,  Jr..  secretary.  547  Arnett 

Boulevard,    Rochester,    N.    Y'. The  Society  of  Automotive  Engineers 
will  hold  its  annual  meeting  in  New  York 
on  Jan.  6  to  8.  inclusive.  For  further  in- 

formation of  program,  address  the  meet- 
ing committee.   239   West  39th  St. 
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Rolling  Threads  on  Container  Caps 
By  S.  A.  HAND 

Associate  Editor  American  Machinist 

Probably  no  industry  has  been  less  inRuenced  by  standardization  than 
that  engaged  in  the  manufacture  of  screw  caps  for  bottles,  jars  and 
other  like  containers.  The  existing  variations  in  the  shapes  and  pitches 
of  the  threads  in  use  are  the  result  of  the  manufacturers  having  no  well- 
defined  standards;  and  as  far  as  any  attempt  at  standardization  is  con- 

cerned, the  whole  business  appears  to  be  in  a  state  of  utter  chaos. 

THE  threads  on  container  caps  are  formed  by  roll- 
ing in  a  machine,  the  principles  of  which  may  be 

easily  understood.  The  machines  themselves  may 

vary  from  very  simple  hand  machines  to  those  which 

are  entirely  automatic  and  quite  intricate.  Fig.  1  illus- 
trates a  simple  machine  for 

either  hand  or  power  built  by 
the  Ferrachute  Machine  Co., 
Bridgeton,  N.  J.,  many  years 
ago  at  a  time  when  containers 
requiring  screw  caps  were 
limited  (as  far  as  glassware 
is  concerned)  practically  to 
fruit  jars.  The  roll  upon 
which  the  cap  is  mounted  for 
threading  is  attached  to  the 
fixed  spindle  at  A  while  the 
outer  roll  is  attached  at  B  to 
the  spindle  carried  by  the 
swinging  yoke  C,  the  yoke 
being  mounted  on  the  shaft 
D  on  which  it  is  free  to 
swing.  Motion  to  bring  the 
axes  of  the  spindles  toward 
each  other  is  derived  from 
pressure  on  the  treadle  E, 
and  the  return  to  the  normal 

position  is  by  the  counter- 
weight F  when  the  treadle  is 

relieved  from  pressure.  A 
sketch  of  a  set  of  threading 
rolls     for     this     machine     is 
shown  in  Fig.  2.  A  is  the  roll  on  which  the  cap  is 
placed  for  threading  and  on  it  the  thread  is  cut  right 
hand  though  it  revolves  in  a  left-hand  direction  as 
shown  by  the  arrow.  In  this  machine  the  rolls  are  pro- 

vided with  threaded  shanks  for  screwing  into  the 
spindles  and  the  shank  of  the  roll  A  is  cut  with  a  left- 
hand  thread  to  prevent  it  from  unscrewing  while  in 
operation.  The  outer  roll  B  has  a  left-hand  thread  cut 
on  it  and  runs  in  a  right-hand  direction,  but  as  its 
shank  faces  the  opposite  way  to  that  on  the  roll  A  the 
thread  on  that  part  is  also  left  hand. 

Usually,  both  rolls  are  made  with  equal  diameters. 
However,  if  the  caps  are  very  small  and  the  construction 

FIG.  1. 

of  the  threading  machine  is  such  that  the  spindles  can- 
not be  brought  close  enough  together,  the  outside  roll 

may  be  made  any  number  of  times  larger  than  the  inner 
roll.  In  that  case  the  lead  of  the  thread  on  the  outer 
roll  must  be  increased  and  the  speed  decreased  so  that 

the  helix  angles  and  peripheral 
speeds  will  be  the  same  on 
both  rolls. 

Referring  to  Fig.  2  it  will 
be  seen  that  roll  B  is  larger 
than  roll  A  and  that  both  rolls 
are  provided  with  flanges.  In 
the  earlier  design  of  threading 
rolls  it  was  thought  advisable 
to  make  the  outer  roll  the 
larger  and  to  run  both  rolls 
at  the  same  number  of  revolu- 

tions per  minute.  This  of 
course  caused  considerable 
slippage  between  the  outer 
roll  and  the  cap,  which  not 
only  prevented  the  cap  from 
unscrewing  while  being 
threaded  but  was  thought  to 
make  a  more  perfect  thread 
by  the  ironing  action  impart- 

ed. Both  rolls  were  provided 
with  flanges  to  insure  the  cap 

being  held  in  the  proper  loca- 
tion during  the  operation  of 

threading.  Later  practice  has 
shown  that  it  is  necessary  to 

provide  only  the  outer  roll  with  a  flange. 
In  operation,  the  cap  is  placed  on  roll  A  and  roll  B 

brought  to  bear  upon  it  with  sufficient  pressure  to  force 
the  metal  of  the  cap  into  the  threads  of  the  rolls.  One 

revolution  plus  a  slight  overtravel  is  all  that  is  neces- 
sary to  produce  a  full  thread  on  soft  or  thin  metal, 

while  for  hard  or  thick  metals  two  or  more  revolutions 

may  be  required. 
After  the  cap  is  threaded  the  rolls  are  separated,  when 

a  slight  pressure  of  the  hand  on  the  cap  will  cause  it  to 
unscrew  from  the  inner  roll.  As  before  stated,  this 
roll  runs  in  a  left-hand  direction  and  it  will  be  under- 

stood that  it  is  not  necessary  either  to  stop  the  machine 

A  THREAD-ROLIiU^G  MACHINE  OP  THIRTY 
TEARS  AGO 
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PIG.    3.      CAM-OPERATED  THREAD-ROLLING  MACHINE 

or  to  reverse  its  direction  of  motion  in  order  to  remove 

the  cap.  Caps  are  also  placed  in  position  while  the  ma- 
chine is  running. 

Caps  may  be  either  beaded  or  knurled  while  the 
threads  are  being  rolled,  though  the  rolls  must  of  course 
be  properly  made  for  the  purpose. 

Fig.  3  illustrates  a  thread-rolling  machine  made  by 
the  E.  W.  Bliss  Co.,  Brooklyn,  N.  Y.,  in  which  the  rolls 
are  automatically  advanced  and  retired  by  a  cam,  suf- 

ficient dwell  being  given  in  both  the  closed  and  open 
positions  to  allow  for  threading  and  feeding.  In  the 
operation  of  this  machine  the  only  attendance  required 
is  to  put  on  and  take  off  the  caps. 

A  close-up  view  of  a  set  of  rolls  in  a  machine  of  the 
type  just  described  is  showTi  in  Fig.  4,  while  Fig.  5 
illustrates  three  sets  of  such  rolls  together  with  samples 
of  the  work  produced  by  them.  The  rolls  with  flanges 
on  them  are  the  outer  rolls. 

Several  types  of  automatic  machines  are  used  for  roil- 

ing threads.  In  these  the  caps  are  fed  from  a  magazine 
to  the  rolls,  where  they  are  threaded  and  ejected,  one 
operator  looking  after  a  battery  of  machines. 

The  best  grades  of  caps  are  made  on  the  hand  ma- 
chines where  the  caps  and  the  inner  rolls  are  made  to 

fit  each  other  and  where  both  rolls  are  of  the  same  diam- 
eter. In  such  cases  the  rolling  action  is  somewhat  like 

that  of  spinning  and  brings  the  metal  of  the  cap  in 
close  contact  with  the  inner  roll,  the  product  being 
uniform  in  size. 

In  automatic  machines  the  rolls  on  which  the  caps  are 
placed  must  be  enough  smaller  than  are  the  caps,  after 
the  thread  has  been  rolled,  to  permit  their  ejection  from 

FIG. 4.     CLOSE-UP    VIEW    OF    THREADING    ROLLS    IN    A 
MACHINE   OF   THE   TYPE    SHOWN    IN    FIG.    3 

FIG.    2.      SKETCH    OF    ROLLS    USED    IN    M.'\CHINE    SHOWN 
IN    FIG.    1 

the  roll  without  reversing  the  machine.  The  outer  roll 
is  of  the  normal  size  and  it  will  be  readily  understood 
that  there  will  be  some  slippage  and  that  the  helix 
angles  of  the  threads  on  both  rolls  will  not  be  the  same. 
This  results  in  stretching  the  metal  in  the  caps  and  any 
difference  in  either  the  temper  or  thickness  will  result 
in  wide  variations  of  size  in  the  product. 

In  the  case  of  very  soft  metal,  such  as  the  zinc  used 
in  fruit-jar  caps,  having  both  rolls  the  same  diameter 
may  result  in  the  spinning  action  closing  in  the  cap  on 
the  inner  roll  so  as  to  make  it  difficult  to  remove.  To 
obviate  this,  the  outer  rail  may  be  made  larger  than  the 
inner  one  so  that  the  metal  will  be  slightly  stretched 
and  the  cap  easily  removed.  However,  this  actual  dif- 

ference in  roll  sizes  will  have  to  be  found  by  experiment. 
In  regard  to  the  threads  used  there  appears  to  be  an 

absence  of  any  standard  as  to  pitch  in  relation  to  diam- 
eter or  as  to  shape  and  clearance.  Fig.  6  illustrates 

sections  of  the  various  shapes  of  threads  commonly  used 
on  glass  bottles,  jars,  etc. 

When  a  new  container  is  to  be  made  the  procedure  is 
about  as  follows:  The  size  of  the  opening  is  decided 
upon  and  a  cap  (of  which  glass  manufacturers  carry  a 
full  line  of  samples)  picked  out.  The  model  maker 
makes  a  wooden  model  or  pattern  of  the  container  to 
be  made.  This  may  be  made  from  a  sketch  or  from 
some  stock  container  with  certain  changes  as  per  verbal 
instructions — most  likely  the  latter. 
When  the  model  is  approved  the  job  is  sent  to  the 

mold  maker  who  proceeds  to  make  the  mold.  When  he 
comes  to  getting  out  the  threaded  ring,  which  is  the 
part  of  the  mold  that  forms  the  thread  on  the  container 
neck,  he  cuts  the  thread  with  a  tool  that  is  ground,  not 
to  a  gage  but  to  the  shape  and  width  he  judges  to  be 
about  right.  When  he  thinks  the  thread  has  been  cut 
deep  enough  he  makes  a  lead  cast  from  the  ring  on 
which  he  tries  the  cap.    If  the  fit  is  not  right  he  takes 
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FIG.   5.     THREADING  ROLLS  AND  SAMPLES  OP  WORK 

another  cut,  makes  another  lead  cast  and  again  tries 
the  cap.  At  last  the  ring  is  finished  by  the  cut-and-try 
method  and  all  is  lovely  until  production  starts  when 
the  fun  begins. 

The  screws  on  the  container  necks  do  not  all  come  out 
of  the  mold  alike.  If  the  mold  is  too  cold  the  threads 
will  not  fill  the  ring  and  the  diameter  over  their  tops 

may  be  so  small  that  the  cap  will  slide  on  and  off  with- 

► 

FIG.    6.      VARIOUS   SHAPES   OF   THREADS   ON   GLASSWARE 

out  engaging  the  threads.  A  container  with  this  defect 
is  known  as  a  minimum.  If  the  container  is  taken  from 
the  mold  when  too  hot  and  before  the  glass  has  set,  the 
neck  containing  the  threads  may  be  out  of  round  so  that 
the  cap  will  not  screw  on.  Such  a  container  is  known 
as  a  maximum. 

In  such  cases  the  glass  manufacturer  sends  sample 
maximum  and  minimum  containers  to  the  cap  maker 
with  instructions  to  make  a  cap  to  fit  both. 

If  the  cap  is  prevented  from  going  on  the  maximum 
container  by  interference  at  the  top  of  the  threads,  in- 

creasing the  diameter  over  the  threads  on  the  cap  will 
permit  it  to  be  screwed  on  and  if  there  is  any  clearance 
between  the  cap  and  the  container  at  the  root  of  the 
thread,  the  threads  on  the  cap  may  be  deepened  enough 
so  that  they  will  engage  with  those  on  the  minimum 
container.  This  of  course  will  necessitate  the  making 
of  a  new  set  of  threading  rolls  and  a  new  lot  of  caps. 
In  cases  where  the  trouble  cannot  be  remedied  in  the 
above  manner,  two  sizes  of  caps  will  have  to  be  made. 

From  the  foregoing  it  will  be  seen  that  this  industry 
is  at  present  entirely  dependent  on  cut-and-try  meth- 

ods and  that  there  is  an  excellent  chance  for  some  one 
to  take  hold  and  standardize  it. 

A  New  Aluminous  Abrasive 
By  Otis  Hutchins 

Present-day  grinding  has  become  so  highly  special- 
ized that  abrasive  manufacturers  have  found  it  neces- 
sary to  carry  on  experimental  and  development  work, 

with  the  idea  of  perfecting  abrasive  materials  and  mak- 
ing grinding  wheels  that  will  definitely  meet  the  exact- 
ing needs  of  the  grinding  industry. 

The  Carborundum  Co.  has  perfected  a  new  abrasive 

material  known  as  Aloxite  AA, 

having  characteristics  which 

appear  to  be  ideal  for  the 
grinding  of  reamers,  cutters 
and  small  tools;  also  for  cer- 

tain kinds  of  cylindrical 

grinding.  Still  another  field 
in  which  this  new  abrasive  is 

expected  to  show  marked  effi- 
ciency is  in  the  surface  grind- 

ing of  broad  surfaces  on  ver- 
tical grinding  machines,  par- 

ticularly where  a  large  amount 
of  stock  is  to  be  removed  in  a  short  time. 

The  bulk  of  the  aluminous  abrasive  now  used  in  grind- 
ing operations  contains  from  92  to  96  per  cent,  alumina, 

2J  to  4  per  cent,  titanium  oxide,  J  to  1  per  cent,  each 
of  iron  oxide  and  silica,  and  lesser  amounts  of  lime  and 

magnesia.  Most  of  the  alumina  is  present  in  the  crystal- 
lized state,  while  the  other  impurities  combined  with  a 

small  portion  of  the  alumina  form  a  glass  which  func- 
tions as  a  matrix  or  cement  holding  together  the  crystals 

of  alumina.  These  crystals  are  composed  of  practically 
pure  alumina  and  have  all  the  characteristic  hardness  of 
our  natural  jewels,  the  ruby  and  sapphire. 

The  shape  and  size  of  the  alumina  crystals  and  the 
amount  of  matrix  present  have  an  important  bearing 
upon  the  characteristics  of  the  abrasive,  and  a  study 
of  the  internal  structure  of  the  abrasive  is  of  great 
importance.  The  method  now  generally  used  for  this 
investigation  is  by  means  of  thin  sections  cut  from  a 
massive  lump  of  the  abrasive.  A  microscopic  study  of 
these  thin  sections  shows  the  size  and  shape  of  the 
alumina  crystals  and  their  arrangement. 

Fig.  1  is  a  microphotograph  of  an  aluminous  abrasive 
of  the  ordinary  type  containing  about  94  per  cent,  of 
alumina.  The  white  areas  represent  crystals  of  alumina, 
while  the  black  patches  surrounding  the  white  areas 
represent  the  matrix  holding  together  the  crystals.  Fig. 
2  is  a  microphotograph  of  an  aluminous  abrasive  of  the 
ordinary  type  containing  about  96  per  cent,  alumina. 
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FIG.    1. 
ORDINARY    AL.t:MINOya    ABRASIVE    (94    PER CENT.ALUMmA) 
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FIG.  2. ORDINARY  ALUMINOUS  ABRASIVE   (96  PER  CENT. 
ALUMINA)  ;  TAKEN  BY  POLARIZED  LIGHT 

This  photograph  was  taken  by  means  of  polarized  light 
to  better  bring  out  the  size  and  shape  of  the  crystals. 
The  average  size  of  the  alumina  crystals  is  about  0.7 
mm.  The  types  of  abrasive  represented  by  Figs.  1  and 
2  are  admirably  suited  for  general  grinding  and  are 
used  in  large  quantities.  The  illustration,  Fig.  3,  is  a 
microphotograph  taken  with  polarized  light  of  a  thin 
section  of  Aloxite  AA. 

The  areas  of  the  same  color  in  the  photograph  repre- 
sent the  same  crystal  growth  and  show  the  alumina 

crystals  to  be  of  very  large  size.  In  some  cases  these 
crystals  are  12  mm.  or  more  in  size.  The  amount  of 
impurity  present  is  about  IJ  per  cent,  or  very  much  less 
than  is  found  in  the  ordinary  type  of  aluminous  abra- 

sive.    This  decreased  amount  of  impurity  has  an  im- 
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FIG.  3.     THIN  SECTION  OF  ALOXITE  AA ;  TAKEN  BY 
POLARIZED  LIGHT 

portant  bearing  on  the  characteristics  both  of  the  abra- 
sive grain  and  of  the  wheel  made  from  it.  The  cutting 

power  is  increased  due  to  the  greater  amount  of  crystal- 
lized alumina  present.  There  is  less  fluxing  between 

the  bond  and  the  grain  which  results  in  a  brittle  wheel 
so  necessary  for  rapid  cutting.  It  also  makes  possible, 
due  to  the  high  purity  of  the  grain,  the  production  of 
wheels  of  very  soft  grade.  The  small  amount  of  impuri- 

ties allowed  to  remain  in  the  abrasive  is  not  objection- 
able, but  on  the  other  hand  is  extremely  beneficial,  as  it 

prevents  both  the  formation  of  skeletal  crystals  and  the 
more  or  less  open  and  porous  structure  which  obtains 
when  molten  pure  alumina  is  allowed  to  solidify.  The 
resulting  abrasive  consequently  exhibits  a  greater  tough- 

ness and  imparts  a  longer  life  to  the  wheel. 

Large  Alumina  Crystals  Important  in  Cutting 

The  large  size  of  the  alumina  crystals  in  Aloxite  AA 
has  an  important  bearing  on  the  cutting  power  of  the 
abrasive.  As  the  grits  commonly  used  are  20  and  finer, 
almost  every  individual  grit  will  consist  of  a  fragment 
broken  from  a  larger  crystal  of  alumina,  and  due  to  this 
fact  possesses  exceptional  sharpness.  During  the  process 
of  grinding,  there  is  a  breaking  down  of  the  abrasive 
grains  in  a  wheel  and  the  character  of  the  new  cutting 
edges  exposed  depends  largely  upon  the  size  of  the 
alumina  crystals  in  the  original  abrasive.  When  the 
alumina  crystals  in  the  abrasive  are  small,  a  rupture 
of  the  grain  may  mean  a  tearing  away  of  a  few  small 
crystals  without  fracture.  However,  when  the  crystals 
are  large  and  a  rupture  occurs  in  an  abrasive  grain,  it 
means  that  a  crystal  of  alumina  has  been  fractured  and 
that  new  sharp  cutting  points  have  been  produced. 

In  summing  up  briefly  it  may  be  said  that  Aloxite 
AA  is  composed  of  nearly  pure  alumina  with  just 
enough  impurity  present  to  produce  a  desirable  tough- 

ness and  furnish  an  abrasive  which  will  have  a  long  life 
when  used  in  a  grinding  wheel.  It  is  possible  to  manu- 

facture from  this  high-purity  grain  a  bonded  wheel  of 
brittle  nature,  soft  and  uniform  in  grade,  of  open  struc- 

ture, yet  which  will  be  fast  and  cool  cutting. 

Rotary  Bushings 
By  Wm.  C.  Betz 

I  have  read  with  interest  the  articles  on  rotary,  or 
floating  bushings  as  we  call  them,  and  would  add  our 
experience  with  this  type  of  bushing  and  method  of 
making  them. 

Some  years  ago  we  were  experiencing  considerable 
trouble  with  the  bearings  and  bushings  of  countershafts 

on  our  automatic  screw  machines;  a  bushing  wouldn't 
last  three  months  on  the  loose  pulley,  so  we  decided 
to  do  a  little  experimenting.  We  used  the  floating  type 
of  bronze  bushing,  allowing  only  0.002  to  0.003  in. 
between  the  shaft  and  the  bushing  and  0.001  to  0.002  in. 
between  the  bushing  and  the  pulley  bore. 

We  drilled  the  oil  holes  and  plugged  all  but  two  rows 
at  opposite  sides  of  the  bushing  with  hard  graphite 
grease,  filling  the  unplugged  holes  with  heavy  engine 
oil  to  float  the  graphite.  We  have  had  very  little  trouble 
from  this  source  since. 

Some  of  these  counters  have  been  running  two  years 
since  the  last  repairs  were  made  and  show  no  appreciable 
wear  to  date.  I  believe  in  the  floating  bushing  on  small- 
diameter,  high-speed  shafts  wherd  the  load  is  not 

excessive. 
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The  Evolution  of  the  Workshop — II 
WHILE 

 the  earliest records  of  work- 
shops come  from 

Egypt,  as  has  been  seen  in 
our  previous  article,  it  is 
of  course  true  that,  during 

much  of  the  Egyptian  era, 
metal  work  was  almost  as 
common  in  southwestern 

Asia  as  it  was  in  Egypt. 

Unfortunately
,  

however, 

there  are  no  Asiatic  pic- 
tures of  shop  interiors  at 

that  period  extant  to  en- 
lighten us  as  to  the  meth- 

ods employed,  though  it  is 
advisable  to  note  the  entry 
into  civilization  of  several 

great  inventions  in  Asia 
which  have  since  had  a 
marked  influence  on  the 

machine  shop. 

Bronze  probably  origi- 
nated in  Asia,  where  copper 

and  tin  were  both  native. 
Tools  of  this  metal  are 
found  in  the  Chaldean 
graves  of  perhaps  2500  B. 
C.  The  Phoenicians  were  great  traffickers  in  tin  at  a 
very  early  date,  and  skilled  workers  in  bronze  before  the 
time  of  Solomon.  Iron  itself  may  have  first  been  used 
among  the  Hindoos,  who  appear  to  have  known  of  it  at 
the  time  of  the  Rig  Vedas  as  early  as  2500  B.  C. 

Although  the  wheel  and  the  lever  had  been  known 
for  some  time,  the  first  evidences  of  both  the  lever 
and  pulley  date  from  about  875  B.  C,  when  they  were 
depicted  in  a  bas-relief,  at  Nineveh.  Among  the  re- 

mains of  Nineveh,  hammers  were  found.  The  handles 
were  fitted  into  sockets  in  the  heads,  which  was  a 
vast  improvement  over  the  Egyptian  form.  These 
relics  also  include  files  of  bronze,  iron,  and  steel,  which 
were  essentially  a  new  tool  devised  to  be  an  improve- 

ment over  the  prehistorio  flint  scrapers  and  sandstone 

By   H.   H.   MANCHESTER 

Prior  to  875  B.  C,  construction  work  of  all  kinds 
was  done,  on  the  whole,  by  manual  labor.  With 
the  advent  of  a  combined  use  of  the  wheel  and 

the  lever  and  their  applications  in  various  forms, 
methods  and  tools  for  such  tasks  developed 
rapidly.     (Part  I  appeared  Oct.  30,  1919.) 

FIG.    7. 

smoothers.  The  discoveries 
at  Nineveh  also  included 
screws,  nuts,  heavy  chains 
and  grappling  irons. 

Perhaps  the  earliest 
Greek  picture  of  a  metal 
workshop  is  found  on  an 
archaic  vase.  Fig.  7.  In 
this  the  furnace  is  in  the 

shape  of  a  bee-hive,  and 
appears  at  the  left  of  the 
picture.  This  interpreta- 

tion of  it  is  made  certain 

by  a  comparison  with  pic- 

tures showing  potters'  fur- naces of  the  same  general 
date.  The  anvil  is  still  only 
an  ordinary  block,  and  in 
fact  is  cruder  than  the  an- 

vils of  the  Egyptian  period. 
The  hammers  show  the  im- 

provement of  handles  run- 
ning through  the  head ;  the 

tongs  are  jointed  instead  of 
being  merely  of  the  spring 
type,  as  were  the  Egyptian ; 
and  the  saw  has  a  curved 
back  for  a  handle. 

Probably  the  most  important  improvement  which 
can  be  traced  to  early  Greek  times  was  made  in  the 
design  of  the  furnace.  This  seems  to  have  preceded  the 
discovery  by  Theodorus  of  Samos  in  532  B.  C,  accord- 

ing to  Pausanias,  of  the  method  of  melting  and  casting 
iron.  This  improved  furnace,  shown  in  Fig.  8,  con- 

sists of  a  round  stack  about  six  feet  high.  It  has  a 
semicircular  opening  at  the  bottom,  and  is  blown  by  a 
bellows  of  goat  skin  which  appears  at  the  back  of  the 
stack.  On  top  of  the  stack  is  what  seems  to  be  a 
ladle  which  was  presumably  used  to  hold  metals  like 
copper  and  tin.  An  improvement  in  the  bellows  was 
said  to  have  been  made  about  250  B.  C,  by  Ctesibius, 
to  whom  is  ascribed  the  invention  of  the  bellows  con- 

structed of  wooden  leaves  equipped  with  handles.    This 

A  BLACKSMITH'S  SHOP,  FROM  AN  ANTIQUE 
GREEK  VASE 
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FIG.    8.     THE   STACK   FURNACE   IN  A  SMITH'S   SHOP 

furnace  was  of  course  much  more  powerful  than  the 
previous  types,  and  facilitated  the  working  of  iron  to  no 
small  extent.  The  tools  shown  are  sledge  hammers  and 
jointed  tongs. 

Invention  of  the  Hoist 

The  hoist  or  derrick  made  its  appearance  at  this 
time  and  was  used  largely  in  architectural  work.  Other 
tools  of  the  Greek  period  were  jointed  shears  and  planes 
formed  by  setting  a  chisel  in  a  frame,  but  whether 
they  were  first  invented  in  Greece  or  elsewhere  is  un- 
certain. 

A  fair  idea  of  the  bronze  statuary  shop  of  the  classic 
period  is  illustrated  on  a  Greek  bowl,  Fig.  9.  This 
depicts  the  stack  furnace  with  a  helper  working  a  hand 
bellows  behind  it.  The  statues  were  evidently  made  in 
parts,  and  the  head  and  feet  especially  were  joined  on 
afterward.  The  only  novel  tool  shown  is  a  straight  saw 
with  a  handle  which  could  be  worked  with  both  hands. 
Its  illustration  here  indicates  that  it  was  employed  for 
sawing  metal. 

In  both  the  Greek  and  Roman  periods  the  greater 
part  of  the  work  was  done  entirely  by  either  slaves  or 
freed  slaves,  and  it  is  significant  that  the  early  machines 
were  designed  to  make  use  of  power  furnished  by  the 

^ 

.^\M     "^ 

slaves.  Perhaps  the  most  interesting  machine  of  this 
sort  was  the  tread-wheel  derrick.  Fig.  10,  in  which 
slaves  trod  the  inside  rim  of  the  wheel  and  furnished 
sufficient  power  through  a  system  of  ropes  and  pulleys 
to  raise  heavy  weights. 
Some  of  the  most  interesting  occupational  pictures 

of  the  Roman  period  are  found  on  grave  monuments, 
plaques,  and  even  in  catacombs.  One  plaque  of  this 

sort,  Fig.  11,  represents  a  woodworker's  shop.  It  por- 
trays the  various  tools  then  used  in  woodworking, 

including  perhaps  the  first  illustration  of  planing  with 

FIG.     10.     AN     ANCIENT     ROMAN     TREADMILL 

"^mih 

■^^Wy^'^^^ 

'^Mm^y^^^ -^^sdiimA/^- 

FIG.     9.     MAKING    BRONZE    STATUES 

FIG.    11.     A    ROMAN    WOODWORKERS    SHOP 

a  set  plane.  It  will  be  observed  that  the  bow  drill  was 
still  employed,  and  that  the  bucksaw  had  come  into  use. 

Among  the  pictures  of  the  Roman  period,  illustrating 

metalworkers'  shops,  are  several  paintings  depicting 
the  forge  of  Vulcan.  Most  of  these  are  more  artistic 
than  enlightening  from  a  technical  standpoint.  The 
same  may  be  said  of  several  sarcophagi  illustrating 

cupids  forging,  and  other  work.  Two  pictures  illus- 

trating especially  toolmaking  and  a  toolmaker's  display 
are  interesting  in  the  types  of  instruments  they  pic- 

ture, even  more  than  in  any  special  processes  which 
they  disclose.  There  is  also  one  picture  which  delineates 
a  portable  furnace  and  forge  in  which  the  furnace  in 
particular  seems  to  be  of  a  new  type. 
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Just  before  the  time  of  Augustus  there  were  intro- 
duced into  Rome  and  set  up  on  the  banks  of  the  Tiber 

a  few  small  waterwheels.  The  waterwheel  is  said  to 
have  been  invented  in  Cappodacia  during  the  reign  of 
Mithridates  and  used  for  grinding  grain.  It  was  very 
crude  and  hardly  able  to  compete  with  the  slave  labor 
of  the  period. 

However,  in  the  time  of  Ausonius  in  the  fourth  cen- 
tury A.  D.,  we  hear  of  it  being  employed  to  saw  stone 

with  the  aid  of  toothless  saws  and  sand.  It  was  at  all 
events  of  great  importance  as  the  first  practical  use  of 
natural  power  to  do  work,  and  as  a  machine  it  was  des- 

tined to  revolutionize  the  labor  of  the  later  Middle  Ages 
and  early  Modem  Period. 

Geometrical  Progression  of  Speeds  in 
Machine  Tools 

By  C.  C.  STUTZ 

The  method  of  proportioning  the  speeds  of  ma- 
chine tools  given  here  is  presented  as  a  logical 

and  readily  understandable  system  which  may  he 
applied  to  almost  any  problem  of  this  type. 

IN  DESIGNING  machine  tools  of  any  type  it  is  now 
an  accepted  practice  to  so  proportion  the  speeds  that 
they  will  form  among  themselves  a  geometrical  pro- 

gression, so  that  each  speed  is  increased  from  the  pre- 
ceding speed  by  the  same  multiplier. 

We  shall  not  concern  ourselves  here  with  the  problem 
of  arriving  at  the  proper  minimum  and  maximum  speeds 
best  adapted  for  any  particular  design  in  hand,  but  shall 
consider  these  two  speeds  as  having  been  determined. 
The  total  number  of  speeds  desired  shall  also  be  a  known 
quantity. 

Let  there  be: 

a  =  slowest  speed ; 
b  =  fastest  speed ; 
n^ total  number  of  speeds; 

}i-l  =  total  steps  or  intervals  between  total  number  of 
speeds ; 

/  =  ratio  of  one  step,  or  factor  wherewith  to  mul- 
tiply any  speed  to  obtain  the  next  higher  .speed ; 

d  :=  number  of  steps   in  cone  pulley. 
Algebraically  expressed,  the  various  speeds,  therefore, 

form  the  following  series: 

a,  af,  af,  af,af*   a/"- 2,  c^"-' 
The  last  or  fastest  speed,  is  expressed  by  both 

a/"-'  and  h;  therefore: 

(ifn-\  =  6,  or/"  '  =     ,  from  which 

/ 

-W; 
(1) 

By  multiplying  the  slowest  speed  a  by  the  factor  /, 
we  obtain  the  second  speed  and  so  on  through  the  whole 
series. 

As  a  rule  the  number  of  speeds  n  is  such  that  it  can 
not  be  obtained  by  a  cone  pulley  alone,  and  the  machine 
is  therefore  either  back  geared  or  triple  geared,  or  per- 

haps even  quadruple  geared.  In  such  a  case  it  is  a 
simple  matter  to  obtain  these  gear  ratios  as  will  be 
shown. 

Assuming  as  an  example  a  lathe  with  a  four-step  cone, 
(d^=4),  tripli?  geared.  This  would  give  us:  Four 
speeds  with  cone,  four  speeds  with  cone  and  back  gears, 
four  speeds  with  cone  and  triple  gears ;  or  12  speeds  in 
all,  and  the  series  (from  the  fastest  to  the  slowest  speed) 

would  be :  af",  af'",  af,  af,  af,  af,  af,  af,  af,  af,  af,  a. 

It  will  be  noticed  that  these  three  sections  of  the  full 
series  (each  forming  a  series)  bear  the  following  rela- 

tion to  each  other: 

1.  The  second  series  can  be  obtained  by  dividing  each 

member  of  the  first  series  by  /'.  In  this  case  /  to  the 
fourth  power  is  the  ratio  of  the  back  gears. 

2.  The  third  series  can  be  obtained  by  dividing  each 

member  of  the  first  series  by  /'  X  /'  =  /'•  In  this  case 
/  to  the  eighth  power  is  the  ratio  of  the  triple  gears. 

As  the  actual  calculations  are  best  carried  out  by  log- 
arithms we  can  summarize  the  above  by  writing 

the  log  of  ratio  of  back  gears  =   d  log  / 
the  log  of  ratio  of  triple  gears         ^=  2d  log  / 

and  the  log  of  ratio  of  quadruple  gears  ̂   3d  log  / 
Example  1.    A  triple-geared  lathe. 
Proportion  the  speeds  and  find  the  gear  ratio  of  a 

six-step  cone,  triple  geared.    6  X  3  =  18  speeds  in  all. 
Slowest  speed  =      0.75  r.p.m. 
Fastest  speed  =  117.00  r.p.m. 

(2) 

f3) 

(4) 

We  have: a  =      0.75 
h  =  117.00 
n  =     18.00 

n-1  =     17.00 
d  =       6.00 

/=-\l5s-4^« 
As  mentioned  above,  the  calculation  is  very  readily 

carried  out  by  the  use  of  logarithms.    We  have 
log  156  =  2.1931246 

log  /  =         log    156  =  0.1290073 

/  =  1.3456 
The  series  of  speeds  is  as  follows: 

log  0.75  =  0.8750613  —  1     =  log       0.75 

log  /  =  0.1290073 

0.0040686 
0.1290073 

0.1330759 
0.1290073 

0.2620832 
0.1290073 

0.3910905 
0.1290073 

0.5200978 
0.1290073 

0.6491051 
0.1290073 

=  log  1.009 

=  log  1.358 

=  log  1.828 

=^  log  2.4SI 

=  log  3.312 

=  log  4.458 
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0.7781124 
0.1290073 

0.9071197 
0.1290073 

1.0361270 
0.1290073 

1.1651343 
0.1290073 

1.2941416 
0.1290073 

1.5521562 
0.1290073 

1.6811635 
0.1290073 

1.8101708 
0.1290073 

1.9391781 
0.1290073 

=  log  5.999 

=  log  8.075 

=  log  10.867 

=  log  14.62G 

=  log  19.685 

=  log  35.658 

=  log  47.990 

=  log  64.590 

=  log  86.930 

2.0681854  =  log  117.0 
Gear  Ratios: 

(1  =  6;  therefore,  according  to  formula  2,  we  have: 
log  /  =  0.1290073 

d  =  X    6 

Ratio 
Accor 

d\og  f  -- of  back  gears  = 
ding  to  formula  3 

log  /  : 

2d  -- 

=  0.7740438 
5.9435. 

,  we  have 
=  0.1290073 

X    12 2580146 
1290073 

2d  log  /  =  1.5480876 
Ratio  of  triple  gears  =  35.325. 

Machine  with  Two  Countershaft  Speeds 

A  complication  of  the  problem  which  is  sometimes 
met  with  is  due  to  the  countershaft  driving  the  ma- 

chine having  two  speeds.  In  this  case  we  obtain  double 
the  number  of  otherwise  obtainable  speeds  and  this 
number  of  speeds  may  be  expressed  by  2n.  The  prob- 

lem is  treated  in  the  same  manner  as  above,  the  factor 
/  in  this  case  being 

f 

We  now  consider  that  one-half  of  the  total  obtainable 
speeds  are  due  to  the  first  overhead  speed,  the  other 
half  to  the  second. 

In  writing  the  odd  number  of  speeds  on  one  line, 
and  the  even  number  on  a  second  line  we  obtain  the 
following  two  series: 

a,  af,  af\   aP'^-\    af^'^\ 
af,  af,  af,   aP^'\    aP-K 

An  examination  will  show  that  both  series  are 
geometrical  progressions  and  that  each  series  has  the 
same  factor,  namely,  /  to  the  second  power.  The  second 
series  can  be  obtained  by  multiplying  the  first  with  the 

factor    /.      This    means    that    the    ratio    of    the    two 
countershaft  speeds  must  be  /. 

As  far  as  obtaining  the  gear  ratios  of  the  machine 
itself,  we  need  concern  ourselves  with  only  one,  and 
either  one,  of  the  two  series. 
By  following  the  deductions  given  earlier  in  this 

article  we  find  for  this  "two  countershaft  speed"  prob- 
lem 

log  of  ratio  of  back  gears  =     df 
log  of  ratio  of  triple  gears  =  2df 
log  of  ratio  of  quadruple  gears  =  Zdf 

Example  2.    Lathe  with  two  countershaft  speeds. 
Proportion  the  speeds  and  find  the  gear  ratio.«  of  a 

four-step  cone,  back  geared,  two  speeds  to  countershaft. 
Slowest  spindle  speed  =    25  r.p.m. 
Fastest  spindle  speed  =  500  r.p.m. 
We  have:        a  =  25 

b  =  500 

2w  =  2(4  X  2)  =  16 
2w-l  =  15 

d  =  4 

._   IS    ,'500 

^^20 

log  20  =-.  1.3010300 
log  /  =    A  log  20  =  0.08673533 

/  =  1.2210 
In  following  out  the  calculation  as  shown  in  example 

1  we  obtain  the  series  of  16  speeds  given  below 
1.  25.        5.     55.58      9.  123.54    13.  274.64 
2.  30.53    0.     67.86    10.  150.85    14.  335.35 
3.  37.28    7.     82.86    11.  184.20    15.  409.48 
4.  45.51    8    101.18    12.  224.92    16.  500. 

Dividing  the  Speeds  Between  the  Two 
Countershaft  Ratios 

Of  these  16  speeds,  eight  are  due  to  one  counter- 
shaft speed,  the  other  eight  to  the  second  countershaft 

speed.  We  write  the  odd  and  even  speeds  in  two  series, 
as  below: 

First  series  Second  series 

df 

1.     25. 2.     30.53 
3.     37.28 4.     45.51 
5.     55.58 6.     67.86 
7.     82.86 8.  101.18 
9.  123.54 10.  150.85 

11.  184.20 12.  224.92 
18.  274.64 14.  335.35 
15.  409.48 16.  500. 

The  log  of  rati !0  of  back 

gears 

as explained  above  is 

log  /  = 
0.08673533 

log  r  = 

X 2 

0.17347066 

d  = 

X 4 

log  df  =  0.69388264 
Ratio  of  back  gears  =  4.9418 
Ratio  of  countershaft  speeds  ̂   f  =  1.2210. 
This  method  of  proportioning  speeds  in  machine 

drives  will  be  found,  after  one  or  two  applications,  a 

rather  simple  one.  Its  usefulness,  however,  is  not  lim- 
ited to  the  proportioning  of  speeds  in  machine  drives, 

as  it  can  also  be  applied  to  the  proportioning  of  feeds. 
Some  designers  hold  that  the  factor  /  should  he  held 

between  the  values  of  1.18  and  1.3  for  best  all-round 
results. 
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Shop  Paper  as  a  Means  Toward  Co-operation 
By  peter  F.  O'SHEA 

What  do  the  other  men  in  the  shop  know  about 

the  difficulties  of  your  work?  Isn't  it  true  that 
the  things  they  ought  to  know  are  the  things 

they  don't  know?  There  are  certain  men  in  the 
shop  who  coidd  make  things  easier  for  you  if 
they  could  see  your  side  of  the  game.  Perhaps 

you  never  even  saw  these  men.  Wouldn't  you  like 
to  point  out  to  them  the  particular  ways  in  which 
they  might  lose  a  little  more  care  in  doing  the 
work  they  send  on  to  you?  The  author  of  this 
article,  ivho  has  had  wide  experience  unth  shop 
papers,  answers  these  and  other  qicestions  from 
his  point  of  view. 

I  SUPPOSE  every  shop  man  has  at  some  time  wanted 
to  have  the  rest  of  the  men  in  the  shop  looking  over 

his  shoulder  some  day  when  all  the  difficulties  inci- 
dent to  his  work  come  pouring  in  upon  him.  How  many 

times  have  you  said,  "Huh!  If  you  don't  believe  I 
earn  my  pay,  I'd  like  to  have  you  follow  me  through 
a  day's  work.  You'd  drop  dead  just  from  looking  at 

it,  boy!"? 
Well,  why  don't  you?  Did  it  ever  occur  to  you  that 

you  might  easily  tell  all  this  in  your  shop  paper,  if 
your  shop  has  one? 

What  you  do  for  the  plant.  Just  where  you  fit  in 
with  the  rest  of  the  men.  Why  you  and  your  job  are 
necessary  to  the  rest  of  the  shop.  Tell  the  value  of  the 
work  you  do,  the  details,  and  the  funny,  side  of  it  all. 

On  the  other  hand,  make  a  mental  list  of  the  men 
in  the  shop  or  the  office.  You  would  like  to  be  shown 
why  these  other  men  are  necessary,  how  they  are  of 
service  to  you,  how  they  fit  in  with  you,  and  how 
they  go  at  their  work,  which  is  different  from  yours. 

If  your  shop  paper  has  not  a  live,  interesting,  and 

worth  while  "cooperation"  column,  why  don't  you  give 
it  a  start  by  contributing  an  article  about  your  work? 

If  you  haven't  a  shop  paper,  why  hasn't  one  been 
started?  I  venture  to  predict  that  the  management 
will  be  willing  to  pay  the  expenses  of  a  live,  interesting 
shop  monthly  appealing  to  men  with  brains  and  a 
sense  of  humor.    They  will  find  it    valuable. 

There  are  plenty  of  papers  about  parts  of  your 
work — the  American  Machinist,  the  trade  papers,  the 
management  magazines,  etc.  and  there  should  be  a 
paper  about  the  work  and  the  people  of  your  shop. 

What  a  Shop  Paper  Should  Be 

The  shop  paper  should  be  full  of  items  about  the 
people  in  the  plant,  of  news,  of  information,  and  of 
all  the  thousand  things  that  a  man  would  like  to  see 
in  print  about  his  plant  and  his  work. 

The  employees — and  employees  includes  the  president 
— of  a  modem  shop  will  find  a  good  paper  so  interest- 

ing that  they  will  read  it  thoroughly — which  after 

all  is  the  best  compliment  to  any  paper.  Why  shouldn't 
they  read  it?  It  is  their  own  particular  paper,  about 
themselves  and  their  activities. 

In  the  modern  factory,  cut  up  by  walls  into  isolated 
departments,  the  manager  and  the  workman  often  feel 
the  need  of  closer  union.  Nowadays  each  man  is  only 
a  piece  of  a  workman.     The  other  pieces  are  the  men 

who  do  the  rest  of  the  processes,  and  who  may  be  out 
of  sight  and  out  of  mind. 

To  get  the  best  results  we  must  bring  back  at  least 
a  mental  reunion.  We  should  have  a  spirit  of  unity,  a 
personal  acquaintance  of  each  man  with  the  rest  of the  shop. 

The  shop  magazine  is  put  into  the  hands  of  all  on 
the  same  day.  It  overcomes  distance,  impersonality, 
and  walls. 

The  most  obvious  cooperation  "story"  for  printing  in 
the  shop  paper  is  a  description  of  the  chain  of  proc- 

esses in  the  manufacture  of  a  product.  But  it  should 
not  be  treated  in  a  dry  way.  We  should  apply  the 
principle  of  making  everything  personal.  Instead  of 
detailing  the  mechanical  processes  only,  treat  the  sub- 

ject as  a  chain  of  people,  each  preparing  or  completing 
the  work  of  the  other  men  in  the  chain. 

Suppose  the  individual  workman  finds  his  name  and 
job  in  the  shop  paper  in  an  article  on  the  making  of  a 

^rint      has  a  idraoj'u fower  ovei-  the luraan  mind 

certain  product.  He  sees  in  the  article  all  the  pre- 
ceding and  succeeding  processes  on  the  same  product, 

as  done  by  workmen  who  are  designated  by  name  just 
like  himself.  These  other  fellows  do  not  even  differ 
from  him  by  the  product  they  are  working  on,  but 
simply  by  the  particular  process  each  one  does  on 
that  product. 

The  Workman's  Impulse  Toward  Cooperation 

The  average  workman's  first  real  impulse  toward 
cooperation  comes  from  the  realization  that  other  work 

as  well  as  his  own  involves  not  simply  the  company's 
interest  but  the  human  interest  of  another  workman. 
It  is  brought  home  to  him  that  such  and  such  a  man 
has  an  interest  in  receiving  his  work  in  shape  so  that 

he  can  do  the  next  process  quickly  and  correctly.  Pos- 
sibly he  has  never  before  been  told  the  chain  of  proc- 
esses in  making  his  product.  Certainly  he  has  never 

seen  it  in  print  in  human  terms.  Print  has  a  sti'ange 
power  over  the  human  mind. 

In  each  article,  put  in  a  little  conversation  or  dialogue. 

Refer  to  amusing  "Kinks"  in  the  work.  Some  of  the 
men  in  the  chain  should  be  mentioned  by  name — not  all 
of  them:  pick  out  those  who  have  been  longest  on  that 
particular  job  so  that  the  others  on  the  same  process 
may  regard  the  man  mentioned  as  only  typical  of 
themselves. 

We  should  have  plenty  of  pictures  in  the  shop  paper 
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and  the  subjects  of  these  pictures  should  be  scattered 

at  salient  points  along  the  chain  of  processes,  all  the 

way  from  the  raw  material  to  the  finished  product. 
The  story  should  be  told  interestingly  in  the  text, 

where  there  is  a  chance  for  humor,  but  the  photographs 

should  give  visual  proof  of  the  story.  Names  of  all 

men  in  the  pictures  should  be  given  below  them. 

Occasionally  a  product  should  be  selected  for  descrip- 
tion, which  during  the  course  of  manufacture  passes 

through  not  one  but  two  or  three  plants  of  the  company, 

if  there  are  more  than  one.  This  brings  home  the  es- 
sential unity  of  the  whole  company. 

The  Story  of  a  Plant 

How  would  you  go  to  work  to  describe  your  plant? 
Starting  in  the  office,  the  story  should  note  the 

classification  and  distribution  of  orders,  then  dividing 
with  the  work,  follow  through  its  main  parallel  channels 
in  the  shop  to  meet  again  at  the  shipping  room  door. 

The  photographs  follow  the  same  procedure. 
In  writing  about  the  work  of  strictly  service  de- 

partments— that  is,  departments  making  tools  or  ac- 
cessories or  doing  repairs,  etc.,  for  other  departments  of 

the  company — the  story  should  include  a  description 
of  the  use  of  such  products  by  the  other  plants.  This 
shows  that  the  department  is  of  service  and  brings 
out  once  mor«  the  fact  that  the  production  plant  is 
of  service  to  it  by  being  its  customer  and  finishing 
its  final  production  work. 

At  least  one  photograph  should  show  the  product  of 
the  service  department  in  use  in  another  department 
or  plant.  In  demonstrating  the  value  and  the  work  of 
the  toolroom,  for  instance,  a  photograph  of  one  of 
the  fixtures  attached  to  a  production  machine  in  an- 

other department,  with  a  workman  turning  out  quantity 
product  on  it,  is  indispensable. 

Always  it  is  men  that  the  shop  reader  is  interested 
in — men  with  two  hands  and  a  vocabulary  of  cuss 
words  and  a  family  at  home,  men  who  at  work  are 
interested  in  their  work,  and  will  use  the  cuss  words 
about  it  if  it  goes  wrong.  When  you  get  a  shop 
reader  thinking  in  human  terms  you  have  him  on  the 
point  of  offering  to  cooperate  in  any  way  he  fits  in. 

Any  man  can  write  about  his  own  work.  Writing 
is  a  matter  of  knowing  your  subject,  and  has  very  little 
to  do  with  a  pencil  or  a  typewriter  or  with  grammar. 
So  why  not  pick  out  the  instructive  and  most  interesting 
part  of  your  view  of  your  work  and  make  it  an  interest- 

ing subject  in  the  shop  organ  where  it  belongs  ? 

What  to  Tell 

Nothing  said  here  means  to  have  a  man  tell  all  his 
troubles.  Let  him  tell  a  few,  provided  he  laughs  at 

them.  As  a  matter  of  fact,  no  man  will  want  to  "whine" 
in  a  publication  that  is  going  to  be  read  by  the  men 
around  him.  But  turn  him  loose  on  his  professional 
pride.  Let  the  writer  show  of  what  value  his  product 
is,  why  he  has  to  be  careful  with  his  work,  and  why 
he  desires  other  people  to  be  careful  with  the  work 
that  is  coming  up  to  him. 

Some  shop  magazines  proceed  on  the  policy  that  they 
must  make  people  forget  their  work.  That  is  pitiful. 
What  they  ought  to  do,  and  most  of  them  try  to  do 
it  to  a  limited  extent,  is  to  show  the  shop  readers  their 
own  work  and  how  it  is  done. 

Brevity  of  descriptions  is  a  great  help  to  getting  an 
article  read.  So  is  simplicity.  Avoid  so-called  technical 
terms  understood  only  by  the  men  in  one  room.     The 

articles  are  to  be  read  by  foremen  and  by  office  people, 
and  men  in  other  departments.  It  is  quite  easy  to 
select  terms  of  description  or  comparison  which  will 
readily  be  understood  by  a  wide  circle. 
We  cannot  insist  too  strongly  on  humor,  human 

nature,  and  personal  interest  in  these  articles.  Where- 
ever  there  is  a  chance  to  avoid  making  a  dry  statement, 

bring  out  the  same  idea  humorously.  It  doesn't  take 
a  humorist  to  do  this.  Any  man  knows  the  humor  of 
his  job  as  well  as  he  knows  the  work  of  it. 

A  Trip  Through  the  Shop 

It  is  impossible  to  take  the  whole  shop  for  a  trip 
through  its  various  departments  in  fact,  but  it  is  quite 
convenient  to  do  this  on  paper.  I  have  had  men  say 
to  me  that  a  fellow  working  in  one  room  always  thought 
the  fellow  in  another  room  had  a  better  job  than  he  had. 

"I  suppose  the  other  chap  must  work,"  one  young  fellow 
told  me,  "but  I  don't  know  he  works — I  never  saw  him 
wonk.  If  I  could  go  in  and  see  him  working,  then 

I'd  know  that  he  worked.  Another  thing,  I'd  probably 
find  by  looking  at  him  that  he  could  do  his  job  better 

and  faster  than  I  could.  I'd  be  interested  in  his  work, 
and  I'd  wish  him  luck  at  it.  So  I'd  be  satisfied  to  go 
back  to  my  own  job  that  I  can  do  pretty  well  myself." 

When  a  man  has  thus  come  into  contact  with  a  great 
many  men  in  the  shop  paper  he  gets  a  notion  of  the 
inter-working  of  the  factory  team.  He  realizes  defi- 

nitely the  need  of  a  captain  for  the  team.  He  asks 

himself,  "Where  would  I  be  if  we  didn't  have  a  manager 
to  tie  us  all  together  at  the  right  time?"  In  other 
words,  you  have  sold  him  management.  And  j'ou  have 
sold  it  to  him  in  the  best  possible  way,  by  creating 
a  demand  from  him  for  it. 

For  he  has  arrived  at  the  understanding  of  manage- 
ment, not  as  a  "cinch"  position,  but  as  a  job  of  work 

that  has  to  be  done  by  a  man  who  has  his  hands  full 
and  his  head  level.  When  he  comprehends  jnanage- 

ment  as  a  necessary  day's  work,  full  of  human  worry 
and  effort,  and  sees  its  important  relation  to  what  all 
the  other  men  in  the  plant  are  trying  to  do,  he  will 
disclaim  any  intention  of  putting  obstacles  in  its  way 
and  will  be  ready  to  help.  From  that  moment  you  have 
an  increase  in  voluntary  intelligent  obedience  to  the 
management. 

Appealing  to  the  Workers 

Every  man  would  rather  have  his  work  intelligent, 
straightforward,  efficient,  and  civilized,  with  a  certain 
pleasure  in  the  decency  and  the  efficacy  of  it. 

Can  the  workers  in  a  plant  actually  be  reached  by 
the  appeal  of  such  ideas  ? 

Every  workman  has  a  professional  pride,  even  if  it 
is  only  a  germ,  which  can  be  aroused.  There  is  also 
a  pride  of  team  work.  It  is  exemplified  most  strongly 
in  the  members  of  a  big  league  base  ball-team,  each 
working  not  for  himself,  but  to  fit  into  the  swift  clock 
work  which  ends  at  a  base. 

All  that  is  necessary  is  to  give  the  man  an  opportunity 
to  show  himself  and  others  what  he  does  and  where  he 
is  of  interest  and  importance  to  others. 

The  idea  of  team  work  can  certainly  be  built  up 
through  the  house  organ. 

The  shop  magazine  should  show  to  the  people  in 
the  shop  that  the  people  in  the  office  are  of  value  to 
them.  The  men  in  the  shop  will  be  glad  to  find  out 

that  they  aren't  having  something  put  over  on  them, 
that  the  white-collared  chaps  in  the  office  really  do  have 
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to  work  for  their  pay  envelopes  as  well  as  themselves. 
Furthermore,  an  explanation  of  the  fundamental 

value  of  costs,  accounting,  routing,  etc.,  to  the  shop, 
expressed  in  simplified  terms  will  make  the  shop  less 
impatient  with  the  red  tape  of  blank  forms  and  other 
tools  of  office  functions.  If  you  put  it  up  to  any  fore- 

man whether  he  would  rather  do  his  own  book-keeping 
complete,  or  do  it  only  in  skeleton  on  a  few  blank  forms 
for  somebody  else  to  work  up,  he  will  see  the  matter 
in  a  new  light. 

The  office  departments  which  have  no  routine  inter- 
course with  the  shop  departments  are  in  most  danger  of 

appearing  to  the  shop  to  be  useless  appendages.     It  is 
of  course  easy  to  prove  that  they  are  service  depart- 

/"^RlC  th*  whiW-tollai-ed cTK  p 

ments  for  the  plant.  It  is  for  the  interests  of  the 
whole  company  that  such  proof  of  the  purpose  and  the 
work  of  such  departments  be  presented. 
Why  should  the  manager  of  the  company  be  willing 

to  pay  the  expenses  of  a  shop  paper? 
Because  it  helps  him  in  running  the  shop.  It  makes 

his  men  more  intelligent,  more  educated  in  the  proc- 
esses, purposes,  and  problems  of  the  shop.  It  is  easier 

to  deal  with  intelligent  men  who  know  something  be- 
yond their  own  machines. 

The  shop  magazine  has  nothing  to  do  with  labor 
troubles.  It  is  not  affected  by  either  closed  shop  or  an 
open  shop.  It  is  appropriate  under  any  management 
system,  staff,  line,  or  committee,  with  shop  committees 
or  without  them.  It  is  simply  and  always  a  means  to 
make  work  in  the  plant  easier,  more  intelligent  and 
more  pleasant. 

Helpful  to  the  Management 

The  manager  may  do  his  work  well  from  the  top, 
but  he  finds  it  difficult  to  stir  up  a  force  from  the 
bottom.  His  function  is  not  only  to  control  the  force 
that  comes  up  to  him  from  the  organization,  but  it  is 
also  to  reach  down  into  the  organization  and  there 
set  free  and  arouse  more  of  the  potential  force  of  the 
factory  so  that  additional  energy  will  come  up  to  him 
and  be  available  for  control.  Modern  management  de- 

mands more  and  more  attention  to  the  personal  element 
of  the  factory  and  the  best  way  for  the  manager  to 
reach  every  man  in  the  shop  is  through  a  shop  publi- 
cation. 

Our  magazine  must  be  the  employees'.  The  manager 
pays  for  it.  That  is  all  he  does.  He  should  desire, 
both  as  a  gentlemen  and  as  a  wise  manager,  that  the 
employees  forget  the  matter  of  payment  as  soon  as 
possible.  In  other  words,  the  manager  buys  the  ticket 
then  he  gets  off  the  train.    He  does  just  the  same  thing 

for  a  salesman.  No  manager,  just  because  he  pays  the 
fare  of  one  of  his  salesmen,  would  think  it  necessary  to 
do  the  traveling  also.  The  shop  paper  is  a  salesman 
which  the  manager  sends  traveling  in  his  factory. 
We  have  seen  that  the  most  efficient  way  to  get  at 

things  is  from  the  bottom,  from  the  employee's  point 
of  view.  Then  build  upward.  The  manager  knows  all 
the  parts  of  his  plant.  He  is  not  trying  to  instruct 
himself.  He  is  only  giving  the  employees  the  means 
to  become  interested  in  each  other  and  in  the  plant  in 
which  they  spend  their  lives.  So  the  assistant  editors 
should  be  employees,  the  news  gatherers  and  contributors 
and  illustrators  should  be  employees,  who  are  working 
at  their  own  daily  jobs.  If  the  company  is  a  large 
one  it  will  require  an  editor  who  has  no  other  job 

but  editing  the  paper.  But  he  must  have  the  employee's 
point  of  view.  He  must  consider  himself  the  composite 
employee.  He  must  also  of  course  have  ultimately,  in 

the  back  of  his  head,  the  manager's  point  of  view.  But 
the  two  are  not  inconsistent.  For  the  composite  em- 

ployee includes  particularly  the  manager,  who  is  the 
leader  of  the  team.  As  a  matter  of  fact  the  manager 
is  a  composite  employee.  It  must  be  constantly  re- 

membered that  things  which  are  good  for  the  whole 
team  are  good  for  the  individual  employees  as  well 
as  the  manager. 

Make  everything  constructive.  This  accords  with 
our  purpose  of  cooperation  and  unity.  Make  every- 

thing readable  in  subject,  style  and  length.  There  is 

no  use  in  printing  what  won't  be  read.  You  can't  fol- 
low the  employee  into  his  home  and  stand  over  him 

with  a  club  until  he  wades  through  a  long,  dry  article. 
The  paper  must  carry  inside  itself  the  attraction  which 
will  draw  him  through  it.  Your  magazine  must  be  a 
self-starter. 

Make  everything  personal  to  some  men,  group  of  men, 
or  class  of  men  in  the  plant.  Shop  people  are  interested 
in  people. 

There  are  a  great  many  highly  valuable  and  interest- 

ing things  that  the  employees'  magazine  could  not  use, 
though  they  might  be  good  for  Snappy  Stories,  or  the 

Review  of  Reviews,  or  Harper's  Magazine.  If  Rudyard 
Kipling  offered  you  a  new  story  like  "The  Light  That 
Failed,"  you  would  have  to  catch  your  breath  in  pleasaiit 
surprise  and  at  the  same  time  look  around  for  some 
way  to  refuse.  You  might  get  a  happy  inspiration 

and  put  to  him  the  test  question.  "Is  it  about  our 
shop?"  "No,  of  course  not,  I  never  heard  of  your 
shop."  "Then  I  am  sorry,  Rudyard;  it  pains  me  more 
than  it  does  you  to  reject  your  manuscript.  For  the 

company  hasn't  got  the  money,  the  editor  hasn't  the 
space,  and  the  employees  haven't  interest  for  anything 
that  isn't  about  the  greatest  topic  on  earth — them- 

selves." 
Special  Machinery  in  the  Future 

By  Entropy 
If  the  old  saying  that  necessity  is  the  mother  of 

invention  is  still  true  there  appears  to  be  a  flood  of 
invention  directly  ahead  of  us.  Labor  costs  are  so 

high  that  a  very  ineffective  automatic  machine  is  cheap- 
er than  man  power.  If  the  work  done  by  a  man  who 

draws  a  couple  of  thousand  dollars  a  year,  can  be  any- 
where nearly  duplicated  by  a  machine,  we  can  afford  to 

spend  anywhere  from  two  to  ten  thousand  dollars  for 
it  depending  on  how  long  it  will  remain  in  use,  and  thii 
in  turn  depends  on  not  only  its  wearing  qualities,  but 
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on  how  long  its  product  can  be  kept  on  the  market 

profitably  without  changes  which  will  throw  the  ma- 
chine out  of  commission.  It  may  be  that  this  rush  of 

high  wages  will  prove  to  be  a  great  blessing  instead 
of  the  curse  that  it  now  seems  to  be.  We  have  always 
been  an  inventive  nation,  but  we  seem  to  need  an 
economic  pressure  to  make  us  invent.  We  do  not  invent 
for  the  fun  of  it.  It  may  seem  so  from  a  perusal  of 
the  Patent  Office  Gazette,  but  almost  everything  there, 
is  there  because  of  a  real  or  fancied  economic  pressure 

on  the  investor's  pocketbook  or  his  stomach. 
Just  what  evolutions  in  the  machinist's  business  is 

this  going  to  bring  about?  One  thing  seems  likely,  and 
that  is  that  more  special-purpose  machines  will  be  built; 
another  is  that  we  will  settle  into  more  stabilized  lines. 

The  economy  which  results  from-  manufacturing  any 
given  thing  in  a  few  sets,  and  large  lots,  and  for  a  long 
time  without  change,  is  something  almost  too  stupendous 
to  believe.  The  fact  that  a  given  machine  can  be  manu- 

factured safely  for  ten  years  without  the  change  of  a 
line  of  its  design,  enables  the  manufacturer  to  buy 
stock  to  advantage,  build  special  machines  to  dispense 

with  help,  and  to  put  parts  through  in  large  lots,  en- 
abling him  to  hire  low-priced  help  to  break  in  on  the  job. 

Will  this  affect  methods  in  the  shops  building  ma- 
chine tools  with  which  to  build  machines  for  production? 

Probably  not  in  the  same  way.  The  product  of  machine- 
tool  shops  will  probably  be  more  varied;  they  will  not 
be  able  to  take  advantage  of  the  specializing  which  their 

customers'  customers  will  do;  they  will  likely  build 
in  even  smaller  lots,  and  vary  designs  a  great  deal  more. 
It  is  almost  safe  to  predict  that  a  great  many  machines 
which  are  built  now  in  quantities,  such  as  lathes,  milling 
machines,  etc.,  will  be  built  with  more  variations  and 
attachments.  The  big  point  is  going  to  be  the  necessity 
for  making  the  product  of  the  machine  that  is  made  by 
means  of  machine  tools  cheap.  That  is,  the  point  of 
greatest  economy  is  needed  in  the  second  remove  from 
the  machine-tool  shop.  Machine  tools  can  cost  much 
money,  and  the  machines  which  are  built,  such  as 
looms,  steel  mills,  farm  machinery  and  so  on,  by  the 
use  of  machine  tools  can  cost  a  great  deal  so  long  as 
they  are  efficient  in  making  fewer  men  necessary  in 
the  shops  and  factories  in  which  they  are  used. 

Evolution  Is  Too  Slow 

It  is  in  the  design  of  these  last  machines  that 
scientific  investigation  must  have  its  place.  Evolution 
is  too  slow.  We  have  built  lathes  for  the  past  50  years 
by  adding  a  sixteenth  of  an  inch  to  the  size  of  the 
spindle  every  few  years.  We  do  not  know  how  many 
more  sixteenths  should  be  added  to  make  the  best 
lathes.  We  do  know  that  every  particle  of  increased 
weight  and  size  costs  money,  and  we  wonder  if  the 
market  will  stand  it.  There  is  danger  in  getting  ahead 
of  the  times,  but  the  danger  is  not  very  great  if  there 
is  a  good  sales  department.  The  public  can  be  educated. 
It  costs  money  to  do  it  but  the  rewards  are  corre- 

spondingly large. 
There  will  still  be  the  need  of  all-roundness  in  ma- 

chine tools  because  of  the  very  fact  that  they  will 
be  so  much  more  used  to  build  special  machinery,  and 
that  that  special  machinery  will  be  made  in  such  small 
lots.  Machine-tool  shops  will  need  not  only  all-round 
equipment  but  all-round  men.  Before  the  war  ma- 

chine-tool shops  were  not  famous  for  liberal  wage  rates. 
Their  men  were  rapidly  absorbed  by  the  automobile 
manufacturers    and    they    were   running   with   a   few 

good  men  who  were  reluctant  to  leave  old  jobs  for 
new,  and  a  large  mixture  of  men  who  were  anything 
but  machinists.  Machine-tool  manufacturers  will  have 
to  maintain  their  prices  high  enough  to  enable  them 
to  hold  a  good  organization,  even  if  that  means  paying 
the  highest  rates  of  any  machine  shops.  Maintenance 
of  prices  is  only  a  matter  of  education,  both  of  com- 

petitors and  of  customers.  Prices  would  have  to  go 
several  times  as  high  as  they  are  now  before  it  would 
pay  manufacturers  to  run  small  shops  of  their  own, 
building  their  own  tools  with  which  to  build  their  own 
machinery.  Charging  all  the  traffic  will  bear  for 
machine  tools  is  not  politic  but  there  is  a  large  margin 
between  that  price  and  the  present,  enough  at  least  to 
justify  the  retention  of  sufficient  capable  mechanics  to 
do  the  work  well  and  efficiently. 

It  is  almost  safe  to  predict  that  machine-tool  shops 
will  have  to  come  more  nearly  to  being  engineering 
establishments,  which  instead  of  building  machinery 
by  the  mile,  and  telling  their  customers  to  take  them 
or  leave  them,  will  prescribe  for  their  clients  and 
design  the  machinery  best  adapted  to  the  purpose  for 
which  it  is  to  be  used. 

Safety  First 
By  Charles  Maxwell 

The  illustration  shows  a  screen  used  in  the  Chicago 
shops  of  the  Chicago  &  Northwestern  R.R.,  to  protect 
workmen  against  injury  from  flying  chips.  The  screen 
consists  of  a  wooden  frame  covered  with  light  sheet 
iron  and  on  top  of  that  a  covering  of  burlap,  or  other 
.soft  material,  to  prevent  the  chips  from  bounding 

into  the  workman's  face.  It  is  portable  and  can  be 
placed  anywhere  it  is  needed.  Besides  being  used 
to  protect  workmen,  it  can  be  placed  in  front  of  a  win- 

dow to  prevent  chips  from  breaking  the  glass. 
As  illustrated,  the  screen  is  shown  placed  on  top 

of  a  piston  rod  clamped  in  a  movable  stand,  ready  for 
chipping  out  the  slot  for  the  cross-head  key. 

SCREEN  TO  PROTECT  WORKMEN  FROM  CHIPS 
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AUTOMOTIVE    CONSTRUCTION 

How  We  Make  Automobile  Cylinders 
THE  m

  a  n  u  f  actur
e 

o  f  automobile  cyl- 
inders in  the  vari- 

ous plants  throughout  the 

country  seems  to  have  de- 
veloped certain  methods, 

which  comprise  basic 

principles  as  to  the  opera- 
tions employed  and  the 

sequence  followed  —  par- 
ticularly during  the  first 

few  operations.  The  prob- 
lem is  to  face  the  cylinder 

flange  as  squarely  as  pos- 
sible with  relation  to  the 

cored  holes  in  the  cylinder 

castings.  Unless  this  is 

done,  it  becomes  more  dif- 
ficult to  bore  the  cylinders 

straight  and  true,  owing 
to  the  diiference  in  the 

amount  of  metal  to  be  re- 
moved on  the  sides,  and  it 

also  leaves  a  varying 

thickness  of  cylinder  wall 
which  affects  the  cooling 

as  well  as  the  strength  of 
the  cylinder  block. 

In  the  early  days  of 
automobile  -  motor  build- 

ing, a  number  of  manu- 
facturers, notably  the 

Thomas  Co.,  of  Buffalo, 
bored  the  cylinders  as  the 
first  operation  and  used 
the  bore  as  a  working 
point.  The  cylinders  were 
cast  in  pairs  and  located 
with  relation  to  the  bore 
by  means  of  targets  set 
on  the  boring  fixture. 
There  was  a  cored  hole  at 
the  top  through  which  the 

By  FRED  H.  COLVIN 
Principal   Associate  Editor^   American    Machinist 

What  is  the  best  method  of  machining  cylinders 
and  other  parts  for  automobile  and  similar 
motors?  The  answer  depends  upon  such  condi- 

tions as  design,  quantity  required  and  the  equip- 
ment available.  This  is  the  beginning  of  a  series 

which  will  show  the  methods  of  some  of  the  best- 
known  builders  in  the  United  States.  It  begins 
with  cylinders  and  will  show  how  the  different 
shops  handle  this  problem. 
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FIG.   1.     THE  TRANSFORMATION  DIAGRAM  aiMPLY   GIVES 
A   GENERAL  IDEA  OF  THE  OPERATIONS   AND  HOW 

THE   WORK  IS   LOCATED.     THE  HEAVY  LINES 
SHOW    THE    SURFACES    MACHINED    AND 
THE  BLACK  TRIANGLES  THE  POINTS 

USED  FOR   LOCATING  OR 
POSITIONING 

targets  could  be  sighted, 
and  all  future  operations 
were  located  from  the  cyl- 

inder bore. 
The  present  tendency, 

however,  is  to  break  away 

entirely  from  this  prac- 
tice, as  the  uniformity  of 

the  castings  now  obtained 
allow  the  cylinder  blocks 

to  be  located  quite  accu- 
rately from  the  outside  of 

the  casting. 

The  exact  procedure  in 
the  machining  methods 
used  in  the  manufacture 

of  cylinders  for  auto- 
mobiles varies  with  the 

design  of  the  cylinder 
itself  and  with  the 

quantity  m  a  n  u  factured. 
This,  however,  does  not 
affect  the  actual  methods 

of  the  machining  opera- 
tion as  much  as  the  ar- 

rangement of  the  ma- 
chines and  the  method  of 

handling  the  work. 
In  almost  every  case, 

whether  it  is  an  indi- 
vidual cylinder,  or  cylin- 

ders cast  in  blocks,  the 

first  operation  is  to  ma- 
chine the  lower  face  or 

flange  surface  on  a  planer 
type  milling  machine.  The 
next  operation  is  to  drill 
and  ream  the  bolt  holes, 
using  this  surface  and 
two  or  more  of  the  bolt 
holes  as  locating  points 
for  all  future  operations. 
In  one  or  two  instances 
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FIG. FIXTURE    FOR    DRILLING    HOLK    IN    TOP 

this  is  varied  by  first  machining  the  top  of  the  cylinder 
and  using  this  as  a  surface  from  which  to  machine  the 
bottom  flange,  this  applying,  of  course,  only  to  cylinders 
having  removable  heads. 

The  main  consideration  is  to  so  bore  and  face  the 
cylinders  that  the  bore  will  be  at  right  angles  to  the 
base  flange.  This  is  usually  done  by  utilizing  the  out- 

side of  the  cyhnder  wall  below  the  water  jacket,  and 
with  the  state  of  perfection  now  obtainable  in  auto- 

mobile-cylinder castings,  there  is 
comparatively  little  difficulty  with 
the  concentricity  of  the  cylinder 
bore. 

In  cylinders  having  removable 
heads,  it  is,  of  course,  comparatively 
easy  to  so  locate  the  cylinder  that  the 
bore  will  be  at  right  angles  to  the 
flange,  and  by  so  doing,  aid  materi- 

ally in  the  boring  of  the  cylinders. 
In  the  examples  which  are  to  fol- 

low, it  will  be  noted  that  while  the 
exact  sequence  of  operations  may 

vary  to  some  extent,  they  have  be- 
come fairly  well  standardized  and 

only  occasional  variations  are  notice- 
able. One  of  the  later  developments 

is  the  finishing  of  the  top  of  remov- 
able-head cylinders  by  grinding  so  as 

to  insure  a  better  joint  with  the  cyl- 
inder head  and  in  some  few  cases 

this  is  also  done  on  the  base  flange 
of  the  cylinder.  Grinding  of  the 
cylinder  bore  is  almost  universal  al- 

though a  few  adhere  to  reaming  and 
there  is  one  notable  example  of  fin- 

ishing by  rolling  to  compress  the  metal  of  the  wearing 
surface. 

The  motor  built  by  the  Autocar  Co.  of  Ardmore, 
Penn.,  has  the  unique  distinction  of  being  the  only 
two-cylinder-opposed  motor  which  has  survived  the  test 
of  time.  The  cylinders  are  cast  singly  and  bolted  to  an 
offset  crank  case  so  as  to  connect  with  the  two-throw 
crankshaft. 

The  first  operation  is  to  drill  a  Ig'V-in.  hole  in  the 
head,  using  the  fixture  shown  in  Fig.  2.  This  fixture 
consists  of  the  baseplate  A  and  three  posts,  two  of  these 
being  shown  at  B  and  C.  The  cylinder  is  clamped  in 
position  as  indicated,  its  exact  position  on  the  base 
not  being  especially  important.  Then  the  plate  D  is 
put  over  the  cylinder  so  as  to  rest  on  the  posts  and 
the  handle  E  closes  centering  fingers,  two  being  shown 
at  F  and  G,  around  the  cylinder  casting,  which  locates 
the  drill  bushing  central  with  the  bore.  The  hole  thus 
drilled  forms  one  of  the  working  points  for  future 
operations. 

Operation  2  mills  the  foot  on  the  side  of  the  cylinder 
and  as  can  be  seen,  a  series  of  fixtures  are  used  for 
this  purpose.  The  cylinder  rests  in  a  cradle  and  the 
hole  just  drilled  fits  over  the  plug  A,  Fig.  3.  The 
cylinder  is  positioned  by  the  level  B  so  that  the  finished 
surface  of  the  foot  may  be  parallel  with  the  cored 
opening  across  the  side  of  the  cylinder.  The  target 
is  used  for  locating  the  open  ends  of  the  cylinder,  the 
stop  D  being  controlled  by  the  screws  E,  while  the 
supporting  posts  FF  are  controlled  in  a  similar  man- 

ner by  the  screws  GG.  The  actual  fastening  of  the 
cylinder  is  done  by  the  clamp  H  and  screws  /. 

The  cylinder  is  next  rough-bored  and  after  drilling 
an  jj-in.  hole,  goes  to  an  air  test  as  shown  in  Fig.  4. 
This  apparatus  handles  both  the  air  and  water  testing, 
but  as  the  water  test  is  a  later  operation,  we  will 
again  refer  to  this  illustration  later. 

The   device   for   air   testing   is   both    ingenious   and 

FIG.   3.      MILLING    1\!UT    l).\    ̂ SI 
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convenient,  the  work  being  done  in 
the  tank  shown  in  the  foreground. 
The  cylinder  to  be  tested,  with  the 
various  openings  properly  capped,  is 
placed  on  the  rack  as  shown  and  the 
air  hose  connected.  This  rack  is 

counter-balanced  so  as  to  be  easily 
handled  and  the  cylinder  is  readily 
submerged  in  the  tank.  At  the  side 
of  the  tank  is  a  carefully  hooded  in- 

candescent light  which  shines 
through  a  glass  plate  in  the  side  and 
illuminates  the  water  so  that  the 

smallest  bubbles  can  be  easily  de- 
tected. 

After  testing,  the  cylinder  is  read- 
ily raised  owing  to  the  counter-bal- 

ance and  is  ready  to  go  on  its  way 
after  disconnecting  the  air  hose  and 
removing  the  caps. 

The  cylinder  is  next  annealed  for 
90  min.  at  about  900  deg.  F.  after 
which  it  is  finished-bored,  allowing 
0.010  in.  for  grinding.  The  next 
important  operation  is  the  boring 
and  facing  of  the  valve  seats,  this 
being  done  in  the  fixture  shown  in  Fig.  5.  The  tools 
used  are  shown  on  the  stand  beside  the  fixture  which 
is  shown  empty  in  order  to  give  a  better  idea  of  its 
construction.  The  shoulder  on  the  crank-case  end  or 
pilot  of  the  cylinder  slips  into  the  hole  A,  the  plug  B 
fits  the  hole  at  the  top,  while  the  foot  on  the  side  of 
the  cylinder  is  positioned  by  the  camshaft  C. 

The  valve-seating  tools  are  guided  by  the  bushings  in 
the  sliding  plate  D,  the  plug  E  locating  this  slide  with 
reference  to  the  main  fixture  so  that  when  the  cylinder 
is  moved,  the  bushing  F  locates  the  guide  for  the  second 
hole.  By  the  use  of  quick-changing  chucks  and  the  simple 
fixture  shown,  a  very  satisfactory  production  is  secured. 

FIG.    6.      MILLING  OUTLET  FLANGES 

FIG.   4.     AIR  AND  WATER  TESTING 

The  top  and  exhaust  flanges  are  milled  in  the  three- 
spindle  machine  shown  in  Fig.  6.  This  also  shows  the 
method  of  supporting  the  cylinder  and  of  setting  the 
cutters.  The  hole  at  the  top  and  the  foot  on  the 
side  of  the  cylinder  both  center  and  position  it,  the 
screw  A  which  fits  the  hole  forcing  the  flange  against 
the  upright  B.  The  wedge  C  then  locates  the  foot 
of  the  cylinder  and  the  supports  D  are  then  adjusted 
to  support  the  cylinder  against  the  cut  and  prevent 
vibration. 

The  cutters  are  set  by  means  of  the  gage  E  which 
has  three  setting  points;  two  of  these  are  shown  by 
F  and  G.     The  gage  fits  a  slot  in  an  upright  of  the 

fixture  and  is  used  in  setting  the  cut- 
ters from  the  three  spindles. 

The  bolt  or  washer  seats  on  the 

back  of  the  cylinder  flange  are  fin- 
ished by  the  fixture  and  milling  cut- 

ter shown  in  Fig.  7.  The  pilot  of  the 
cylinder  fits  the  central  recess  and 
the  cylinder  is  held  in  place  by  the 
bolt  shown.  The  V-block  at  the 
left  simply  locates  the  flange  so  as  to 
bring  the  bolt  corner  in  the  proper 

position  and  the  milling  cutter  back- 
faces  the  flange  on  a  plain  milling 
machine. 

The  fixture  for  drilling  the  four 
bolt  holes  in  the  flange  and  the  two 
holes  in  the  foot  is  shown  in  Fig.  8. 
Here  again  the  pilot  and  the  hole  at 
the  top  of  the  cylinder  are  used,  the 
plug  A  screwing  into  the  small  hole 
and  holding  the  cylinder  in  place. 
The  foot  comes  into  position  against 
the  side  and  the  six  holes  are  then 
used,  the  drilling  fixture  being 
turned  into  two  positions  for  thisi 

operation. 
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FIGS.  7,  8  AND  9.     FIXTURES  FOR  DRILLING  AND  INDEXING 

A  very  simple  fixture  for  drilling  other  small  holes 
in  the  side  is  shown  in  Fig.  9.  The  cylinder  is 

simply  slipped  over  the  mandrel  shown,  the  C-washer 
dropped  into  position  and  the  cylinder  pulled  into  place 

S msisim. 
5    11 
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3 
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1 

PIG.    5.      FIXTURE  FOR  VALVE   SEATS 

by  means  of  the  cross-handle  A.    The  cylinder  can  be 
located  in  four  positions  by  means  of  the  pin  B  which 
fits  into  any  of  the  four  bolt  holes  in  the  flange,  hold- 

ing the  cylinder  square  for  any  of  its  four  faces. 
Then  comes  the  water  test  which  refers  us  back  to 

FIG.    10.      CRANK   CASE   AND    STUD    DRIVER 

Fig.  4;  a  cylinder  being  shown  on  the  bench  at  the 
left  connected  for  this  test.  An  electric  hand  lamp 
is  used  to  allow  close  inspection  all  around  the  cylinder 
to  see  that  there  is  no  ooze  of  water  at  any  point. 
Grinding  to  finished  size  and  inspection  completes  the 
operations  on  the  cylinder. 

In  connection  with  the  single  opposed  cylinder,  it 

is  interesting  to  see  the  type  of  crank  case  which  dif- 
fers so  radically  from  that  of  the  usual  truck  motor  of 

today.  This  is  shown  in  Fig.  10,  the  crank  case  being 
complete  except  for  the  driving  of  the  last  stud  which 
is  shown  in  the  stud  driver  at  the  right.  The  crank 
case  shows  how  the  cylinders  are  offset  to  bring  each 
connecting-rod  in  line  with  the  two-throw  crankshaft. 

Canadian  Substitute  for  a  Lathe  Chuck 
By  W.  D.  Forbes 

The  description  of  "Les  Poupees"  by  Charles  Canec, 
on  page  741,  Vol.  51,  of  the  American  Machinist  is  inter- 

esting. I  have  seen  and  used  these  "dolls,"  as  the  words 
would  be  translated,  and  have  found  them  very  conveni- 

ent— in  some  cases  even  more  handy  than  a  chuck. 
While  on  a  bicycle  trip  years  ago  I  saw  in  a  black- 

smith's shop  a  modification  of  the  idea  that  was  most 
satisfactory  and  allowed  the  regular  faceplate  to  be  used 
by  filing  out  the  slots. 

The  body,  or  main  part,  was  made  about  as  Mr. 
Canec  described  the  poupee,  except  that  the  turned  tail 
was  threaded  on  its  end,  and  this  tail  was  considerably 
larger  in  diameter  than  the  width  of  the  slots  in  the 
faceplate.  These  slots  were  filed  out  parallel  for  their 
entire  lengths  and  the  tail  of  the  poupee  was  filed  flat  on 
both  sides  in  line  with  the  greater  length  of  the  body, 
making  a  nice  sliding  fit  in  the  slots. 

When  passed  through  the  slots  the  bodies  could  be 
adjusted  to  any  position,  just  as  the  sliding  jaws  are 
now  fitted  to  the  platen  of  vertical  boring  mills.  The 
plungers  were  made  just  as  were  those  described  by 
Mr.  Canec,  except  that  the  square  ends  were  solid  on 
the  plungers  and  were  hardened.  The  nuts  on  the  tails 
of  the  bodies  allowed  them  to  be  firmly  secured. 

The  man  who  made  these  poupees  told  me  it  was  lack 
of  funds  that  caused  him  to  think  up  the  design  but  he 
thought  that  if  in  making  them  he  had  counted  his  time 
in  at  his  regular  charge  rates  he  could  have  bought  a 
chuck  for  the  amount  and  had  he  possessed  the  cash 
would  have  done  so.  Here,  certainly,  necessity  was  the 
mother  of  invention. 
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The  Organization,  System  and  Routine  in  a 
Phonograph-Motor  Shop By  W.  E.  THOMPSON 

There  are  systems  of  all  sorts  in  shop  organiza- 
tions— systems  where  one  man  keeps  every  thing 

in  his  mind  and  from  that,  nmving  the  gamut 
up  to  the  Taylor  system.  A  system  should  he 
built  to  fit  the  particular  shop  in  which  it  is  to 
he  used  and  the  one  requiring  the  least  amount  of 
clerical  icork,  that  ivill  keep  the  bearings  oiled 
and  the  machine  running  smoothly,  is  undoubted- 

ly the  best.  In  this  article  the  author  tells  of  a 
system  that  in  many  ways  is  semi-automatic  and 
ivorks  well  in  the  shop  for  which  it  was  designed. 
Some  notes  of  the  manufacturing  processes  in 
this  shop  are  also  given  together  with  descrip- 

tions of  a  fetv  of  the  special  tools. 

fACTONr  OMDln  NO   2j W" 

No  or  I 
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THE  system  and  methods  in  use  at  the  plant  of 
the  Tiffany  Motor  Co.,  West  New  York,  New  Jer- 

sey, are  worthy  of  description  as  representing  ef- 
ficient management  of  great  simplicity  as  applied  to  a 

comparatively  small  plant. 
The  start  of  shop  system  is  an  organization  so  ar- 

ranged as  to  divide  responsibility  as  evenly  as  possible, 
to  prevent  interference  between  different  heads  of  de- 

partments, and  to  avoid  overloading  any  one  execu- 
tive. A  chart  representing  such  an  organization  is 

shown  at  Fig.  1.  All  correspondence,  purchasing,  sales 
and  accounting  is  naturally  handled  by  the  general  of- 

fice and  is  in  direct  charge  of  the  chief  executive.  All 
shipping  orders  are  issued  by  the  general  oifice  but  stock 
orders  and  all  business  pertaining  to  production  are  di- 

rectly under  the  jurisdiction  of  the  superintendent. 
The  timekeeper's  office  is  located  in  the  finished-stock 
room,  a  standard  clock  time-card  system  being  used 

General 
Manager 

Accountant 
Sales. 

Purchasing 

Stores 

Factory 
Orders 

Time- 
keeping 

Stock r 
Tooh 

Sup't. 

AsstiSuprt- 
„       .  .       Engineering Recewing.  vVxrxnma 
Sh.ppmg     in^pe^tion Tools Production 

THE  COST   SHEET 

work  until  it  reaches  the  finished-stock  room  when  it 
IS  signed  by  an  inspector,  and  turned  over  to  the  time clerk.  A  white  tag  is  used  on  all  regular  stock  orders 
and  a  red  for  orders  that  are  to  have  precedence  and 
these  tags  are  referred  to  by  all  connected  with  the 
production  of  the  parts  called  for  by  the  order. 

All  parts  are  listed  by  symbols  and  numbers,  and  part 
books,  a  sample  sheet  of  which  is  shown  at  Fig  4, are  distributed  throughout  the  shop.  These  sheets  are 
kept  in  loose  holders  and  contain  complete  information 
regarding  the  part  to  be  made,  stock  per  1000  pieces, 
specifications  and  operations  in  the  proper  order  of  pro- cedure. 

The  tool  crib  is  so  arranged  that  all  tools  are  con- 
venient to  the  window,  each  tool  having  a  listed  space. 

FIG.  1.     ORGANIZATION  CHART 

to  keep  the  elapsed  time  on  all  tasks;  also  all  shop-pro- 
duction orders  are  issued  by  the  stock  clerk  from  this 

point. 
A  simple  cost  sheet  on  which  is  posted  all  labor  and 

material  charged  to  the  job  is  shown  in  Fig.  2.  These 
order  sheets  are  kept  in  a  loose-leaf  file,  arranged  in 
numerical  order  by  part  number,  and  all  time  cards 
and  material  requisitions  are  posted  each  day  for  the 
day  previous.  Upon  completion  of  an  order  the  sheet 
is  removed  and  turned  over  to  the  accountant  to  be 
posted  and  filed  by  part  number.  All  material  is  issued 
on  a  requisition  from  the  stockrooms  to  the  depart- 

ment in  which  it  is  to  be  used  together  with  a  tag, 
a  sample  of  which  is  shovm  at  Fig.  3.  This  tag  has  the 
production  order  number,  and  name  of  part,  quantity  to 
be  made,  and  part  number  on  it,  and  remains  with  the 

(t))  Jop  Cod  HimI 

SOOO,  AF-IS 

no.  3 

FIG.    3.      REQUISITION  FOR 
MATERIAL 

FIG.    5. 

riG.  5 

TOOL-CHECK 
TAG 

small  tools  being  kept  in  cabinets  and  large  tools  on 
shelves  or  on  a  rack  in  the  center  of  the  room.  The 
tag  check  system  is  used,  and  a  tag.  Fig.  5,  having  a 
perforated  stub  is  furnished  the  workman  who  fills  it 
out  at  the  window  or  bench.     The  stub  is  torn  off  by 
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FIG.  4.  SHEKT  FROM  PARTS  BOOK 

the  tool  attendant  and  placed  in  the  tool  space,  the 
large  check  being  hung  on  the  corresponding  number 
on  the  check  board.  This  system  furnishes  a  cross 
index  of  all  tools  in  use  and  is  the  most  satisfactory 
that  has  come  under   the  observation   of  the  writer. 

Storage  of  Finished  Parts 

Finished  parts  are  stored  on  shelves  in  boxes  con- 
secutively by  part  numbers,  the  symbol  and  part  number 

on  the  front  of  each  box  being  in  plain  sight,  and  a 
perpetual  inventory  kept  of  each  single  part,  sub- 
assembled  part,  or  group.  In  some  cases  one  part  must 
be  assembled  with  one  or  more  other  parts  before  it 
can  be  finished  for  stock  and  in  this  case  it  is  listed 

as  a  sub-assembled  part.  Group  parts  are  issued  from 
finished  stores  as  single  and  sub-assembled  parts  on 
an  order  calling  for  group  assembly,  and  upon  their 
return  are  stored  as  groups  to  be  issued  by  requisition 

on  an  order  for  complete  assembled  motors;  this  order 
covers  all  time  and  material  for  a  complete  lot  of 
motors  up  to  shipment  Each  type  of  motor  has  a  letter 
symbol  designating  the  general  type  and  a  letter  desig- 

nating parts  common  to  one  type  only.  In  practice, 
on  an  order  for  AC  type  motors,  all  parts  found  in 
the  A  list  and  all  parts  found  in  the  C  list  are  requisi- 

tioned and  assembled.     If  the  order  calls  for  AV  type WT^ 

FIG TRAY    OF   MAGNET    PARTS 

motors,  all  parts  in  the  A  and  V  lists  are  used. 
The  motor  parts  are  also  subdivided  into  group? 
and  symbolized  as  G-governor,  F-field,  etc.,  each  group 
consisting  of  a  certain  number  of  parts  that  form  the 
unit  for  which  they  are  named  when  assembled  to- 

gether. Each  part  thus  bears  two  symbols  and  a 
number  as  well  as  a  name;  for  example,  AF  18  part 
belongs  in  all  motors  having  A  symbol,  and  in  the 
field  group. 

The  rough-stock  room  is  located  in  the  basement  and 
is  in  charge  of  the  general  storekeeper.  All  stock  is 
issued  on  requisition  and  a  perpetual  inventory  kept. 
The  card  used  is  shown  at  Fig.  6  and  this  card  is 
equally  applicable  to  finished   or  unfinished   stores. 

Machines  and  Special  Tools 

The  machines  are  all  grouped  together  by  kind  and 
all  special  tools  for  each  class  of  machine  are  stored 
on  shelves  in  locked  cupboards  convenient  to  each 
battery  of  machines.  All  tools  are  stamped  with  symbol 
and  part  number  and  are  arranged  consecutively  by 
number.  Complete  sets  of  small  tools  for  each  part, 
such  as  foot  press,  or  screw-machine  tools,  are  kept 
in  boxes  of  uniform  size,  about  6  in.  x  12  in.  x  6  in., 
with  the  number  stamped  on  the  end  and  are  arranged 
consecutively  by  number.  Duplicate  sets  of  tools  are 
made  for  all  troublesome  operations  where  the  quanti- 

ties   used   are    large. 

BxrtNos.  IhiFirH.  FtPerM.     Dimensions M&terid,l. NiXme.    of  Purt. Max. Mi 

Orde  re_(f_ 
D'^te. 

Rece  i ved. 
Inv. 
No. QuAntitj/Pric 

Amount. 
Issu&d. 

Date,  ■'^fjl    Qu&ntitiflB-ice  Amount 

On  hdjTxd . 

Quantity  Price  Aniount. 

1 FIG.   6.     STOCK  REQUISITION 
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Transportation  of  work  from  one  operation  to  the 
next  is  done  by  hand  tray  or  truck.  Shallow  trays, 
one  of  which  is  shown  in  Fig.  7  containing  all  the 
parts  comprising  the  magnet  group  of  an  AU-type 
motor  ready  for  assembling  of  various  sizes,  are  at 
hand  and  boxes  mounted  on  heavy  castors  or  wheels 
har.dle  the  heavy  parts.  Parts  susceptible  to  damage 
arc  handled  in  special  trucks  and  racks,  some  of  which 
are  here   illustrated. 

The  frame  of  the  motor  to  which  all  of  the  parts 
are  assembled,  after  preliminary  inspection  for  defects, 
is  tagged  with  a  special  tag  shown  at  Fig.  8,  and 
placed  in  wooden-truck  racks  in  lots  of  60  for  con- 

venient handling.  Each  tag  has  the  number  of  the 
lot  marked  when  starting  and  remains  with  the  frame 
until  the  motor  is  ready  for  shipment,  when  the  tag 
is  removed,  checked  as  finished  on  the  order  sheet  and 
filed  by  the  motor  number.  One  of  the  special  trucks 
with  a  lot  of  motors  partly  assembled  is  shown  at 
Fig.  9. 

The   assembly   benches   are   so   arranged    in   sections 

o 

Order  No.  ■ 
Wach.  No 

Poles 

Type 

Adjuster 

Checked 

Date 

Remarks 

/ 

[OJ         \   u   :,   ._ 

  .n   .22   

  n   2i   

  J4   i4   

  15   25.   

  16   2b.   

  .n   21   

8   I&   -2a   _ 

9   19   _29   
10 

  20   30.   

FIG.   8.      MOTOR-ASSEMBLT  TAG 

that  the  different  operations  follow  each  other  logically, 
each  group  assembly  being  complete  before  passing  to 
the  next.  Each  operator  is  held  responsible  for  his 
work  and  is  required  to  initial  the  tag  of  every  motor 
assembled  by  him.  Each  assembly  operation  is  divided 
into  a  series  of  moves,  a  typewritten  list  of  which  is 
placed  before  each  group  of  operators  as  a  means  of 
securing  uniformity  and  eliminating  lost  motion  so  that 
when  the  rack  of  frames  reaches  the  adjusting  benches 
all  parts  are  complete. 

The  testing  benches  are  so  designed  that  operators 
work  on  both  sides  without  confliction.  The  motors 
fit  into  racks  which  leave  a  clear  open  view  of  both 
bottom  and  top  of  motor  at  a  height  convenient  to 
work.  A  voltmeter  and  ammeter  are  mounted  on  a 
stand,  free  to  move  about  a  pivot  in  the  base,  and 
may  be  moved  by  an  operator  on  either  side  to  obtain 
a  full  face  view  of  the  dials.  Four  insulated  rods 

under  the  motor  rack,  having  snaps  for  holding  cable- 
terminals  attached  to  them,  are  so  connected  that  the 
motor  may  be  instantly  placed  in  series  with  a  storage 
battery,  voltmeter  or  ammeter  by  changing  one  ter- 

minal. For  testing  motors  of  110  volts  a.c.  or  120 
volts  d.c,  a  series  of  receptacles  are  mounted  on  the 

FIG.    10.      SPEED   INDICATOR 

edge  of  the  bench  with  a  double-throw  switch  to  change 
from  one  current  to  the  other.  At  the  top  center  of 
each  bench  is  mounted  a  board  on  both  sides  of  which 
are  adjustment  and  inspection  instructions  divided  into 
a  series  of  consecutively  numbered  moves,  each  of 
which  must  be  performed  and  checked  against  the 
corresponding  number  on  the  motor  tag.  After  the 
motor  has  been  finished  by  the  adjuster,  the  most  im- 

portant points  are  rechecked  by  the  head  inspector  who 
finally  initials  the  tag. 

Speed  regulation  is  checked  by  using  the  special  speed 
indicator  shown  at  Fig.  10.  This  consists  of  a  base  fitting 
over  the  turntable  center  nut  of  the  phonograph;  a 
pivoted  lever  at  one  end  of  which  is  a  ring  encircling 
the  center  post  but  not  in  contact  with  it,  and  at  the 
other  end,  a  weight.  A  weight  for  obtaining  running 
balance  and  which  also  serves  as  a  handle  for  lifting 
the  indicator,  may  be  seen  to  the  left  of  the  center 
post.  The  center  post  has  three  equally  spaced  lines 
near  the  top,  and  the  lever  weight  is  adjusted  to  balance 
the  top  of  the  ring  at  the  center  line  when  the  motor 
is  revolving  at  the  desired  speed. 

The  turntables  in  the  rough  are  inspected  for  defects 
and  started  from  the  rough-stock  room  in  the  special 
racks  shown  in  Fig.  11.  After  the  center  holes  are 

drilled  and  reamed  they  are  clamped  on  a  lathe  face- 
plate, and  driven  by  a  pin  through  one  of  the  cored 

holes  and  all  necessary  surfaces  finished  in  four  cuts  by 
means  of  the  tools  in  the  reversible  multi-tool  holder 
shown  in  Fig.  12. 

The  indexing  jig  shown  in  Fig.  13  is  used  in  drilling 
20  holes  in  the  pole  rims  for  locating  the  poles.    This 

.1.  -'  * 

FIGS.  9  AND  11.     A  TRUCK  AND  A  RACK  FOR  PARTS 

Fig.   9 — Truck  with  partly  assembled  motors.     Fig.  11 — Rack  for turntables. 
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FIGS.  12  TO  15.     SOME  OF  THE  TOOLS  .i.,i.  .\.\' 
Fig.  12— A  reversible  multi-tool  holder.      Fig.    13 — Jig  for   drilling 

dexing  jig.     Fig.   15 — -Assembling  turntable 

jig  consists  of  a  table  having  10  hardened  bushings 
equally  spaced  fitting  a  tapered  locking  pin,  a  foot- 
actuated  treadle  for  operating  the  locking  pin,  and  a 
two-spindle  drillhead.  One  hand  operates  the  indexing 
of  the  table  and  the  other  the  drill  spindle  and  a 
production  of  50  turntables  or  1000  holes  per  hour  has 
been  obtained  with  this  arrangement.  After  the  poles 
are  assembled  and  all  ma- 

chine work  finished  the  table 
is  cleaned,  enameled,  and  the 
felt  put  on. 

The  felt,  previously  cut  to 
a  specified  diameter  and  with 
the  center  hole  punched,  is 
stretched  and  held  in  a  heavy 
metal  form,,  which  has  a  de- 

pression the  diameter  of  the 
finished  felt  and  a  series  of 

phonograph  needles  set  in- 
side of  the  rim  at  an  angle 

that  will  hold  the  felt  in 
position.  The  turntable  top 
is  cleaned  with  benzine,  a 
coat    of    shellac    brushed    on 

and  allowed  to  dry  just  be- 

yond the  "sticky"  stage,  a 
coat  of  warm  glue  brushed 

over  this,  and  the  form  con- 
taining the  felt  placed  on  it. 

An  indexing  jig  used  in 

drilling  screw  holes  in  the 
frame  is  shovra  at  Fig.  14. 

The  frame  is  locked  by  a  hand 
nut  and  can  be  rotated  in  one 
direction  only. 

The  turntable  poles  are 

pierced  and  blanked  at  a 
rate  of  3000  per  hour,  and  as- 

sembled with  pins  in  a  foot 
press,  as  shown  in  Fig.  15. 

The  shaft  is  made  of  drill 
rod  and  assembled  with  the 
ratchet  wheel.  As  the  teeth 
of  the  ratchet  wheel  are  not 
machine-finished,  and  as  it  is 
necessary  that  the  outer 
points  of  the  teeth  should 
rotate  approximately  true,  the 

jig  shown  in  Figs.  16  and 
17  is  used  for  machining  the 
center  hole.  It  consists  of  a 

casting  having  three  sliding 

jaws,  held  against  a  tapered 
ring  by  a  spring  and  other 
parts  as  shown.  The  ratchet 
wheel  is  placed  in  the  jig  and 
centralized  by  a  part  turn  of 
the  knurled  ring;  the  leaf  is 
closed  and  the  hole  drilled  and 
reamed. 
A  bench  tool  for  making 

wire  magnet-coil  connecting 
loops  is  shown  at  Fig.  18. 
The  wire  is  fed  in  with  one 

hand,  cut  oflF  and  bent  with 
one  movement  of  the  hand  lever  and  thrown  out  by  the 
return  movement.  In  Fig.  19  is  shown  a  bench  tool  for 
roll-bending  lead-condenser  plates. 

A  number  of  wires  are  used  in  making  the  electrical 
connections  of  the  motor  and  these  have  the  insulation 
removed  from  a  small  portion  for  soldering.  It  was 
found  that  if  the  wire  was  marked  or  nicked  with  a 

OPERATION 

pole  rims.     Fig.   14 — An  in- 

poles. 

FIGS.  16  AND  17.     A  JIG  FOR  DRILLING  AND  REAMING  R.VCHET  AVHEELS 
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FIGS.   18   TO   21.      BENDING  AND  ASSEMBLING  TOOLS 

Fig.  18— Tool  for  bending  magnet  connecting  loops.      Fig.  19 — Tool  for  bending  condenser  plates. 
Fig.  20 — Tool.s  for  stripping  insulation.     Fig.   21 — Tools  for  assembling  magnet  spools. 

knife  or  sharp  tool  it  was  liable  to  break  so  a  foot- 
press  tool,  Fig.  20,  was  made  for  this  operation.  The 
wire  is  held  between  two  flat  faces  and  struck  just  hard 
enough  to  break  the  insulation.  The  wire  is  slightly 
flattened  and  the  insulation  is  easily  removed  by  the 
fingers  after  this  operation. 

The  magnet  spools  are  assembled  in  a  foot-press  tool, 
Fig.  21.  The  shell,  previously  formed  into  a  rectangular 
shape,  is  assembled  with  the  core  ends,  inclosed  in  the 
spacing  blocks  and  brought  over  the  lower  rolling 

pi'nch.  Four  spring-backed  pins  regulate  the  depth  of 
the  lower  flange  and  the  press  rolls  and  flattens  both 
ends  in  one  operation. 

Pipe  Dreams  of  a  Tramp  Machinist — 
The  Practice  of  a  Mystic  Art 

By  Glenn  Quharity 

Under  a  spreading  tree — not  a  chestnut^at  the  foot 
of  the  yard,  with  one  side  almost  overhanging  the  brook, 
stood  the  little  old  wooden  building  that  30  years 
ago  served  the  Brookdell  Co.  as  a  blacksmith  shop;  or, 
as  we  would  call  it  in  the  modern  language  of  mechan- 

ics, the  heat-treating  department. 
There  was  no  moving  machinery  in  the  building;  the 

side  toward  the  brook  had  two  windows  from  which 
one  could  look  out  into  the  cool  green  woods  or  down 
into  the  equally  cool,  limpid  water  of  the  brook.  These 
windows  were  not  within  range  of  vision  from  any  in- 

habited part  of  the  factory  buildings,  and  therefore 
made  an  ideal  spot  on  a  hot  summer  morning  from 
which  to  hang  out  and  steal  a  few  surreptitious  puffs 
on  the  old  pipe. 

A  huge  stone  and  brick  forge  with  a  double  hearth, 

after  the  manner  of  the  old-fashioned  country  blacksmith 

shop,  formed  the  central  fea- 
ture of  the  shop's  equipment. 

These  hearths  had  been,  and 

still  were,  provided  with  bel- 
lows of  wood  and  leather, 

operated  by  a  long  handle  over 

which  the  "blacksmith's 
helper"  was  wont  to  lovingly 
hook  his  arm  in  the  old  days 
of  strenuous  toil,  but  at  the 
time  of  which  I  write  the 
regular  blacksmith  had  passed 
into  more  or  less  innocuous 
desuetude.  Each  machinist 

forged  his  own  tools  and  per- 
formed all  the  hardening  and 

tempering  operations  required 
by  the  particular  job  to  which 
he  was  assigned;  and  the 
wind — for  the  fire — was  sup- 

plied through  an  underground 
conduit  by  a  Sturtevant  fan 
located  in  the  machine  shop. 
Other  equipment  of  the  shop 
consisted  of  a  couple  of  an- 

vils with  sledges,  hammers, 
flatters,  fullers,  and  such,  with 
which  all  blacksmiths  are 
familiar ;  a  foot  drop  for  hob- 
bing  dies;  and  various  and 
sundry  hunks  of  old  iron, 
broken  pulleys,  etc.,  not  to 

mention  numerous  boxes  and  barrels  that  had  once  con- 

tained Heaven  knows  what — the  40  years'  accumulation 
of  useless  oddments  that  will  pile  up  in  out-of-the-way 
corners  of  even  the  most  up-to-date  of  factories. 
Another  feature  of  the  equipment  was  a  tub,  made 

by  sawing  a  barrel  in  half,  in  which  cool  clear  spring 

water  was  constantly  running  summer  and  winter  alike, 
while  over  in  the  corner  stood  a  barrel  of  brine  that 

when  stirred  up  gave  off  the  odors  of  the  sea — a  very, 
very  Dead  Sea. 

Altogether  this  cool,  quiet  spot  presented  an  agree- 
able contrast  to  the  hot  and  noisy  machine-shop  in  the 

good  old  summer  time  and,  as  every  machinist  who  has 
worked  under  these  conditions  is  well  aware,  one 
cannot  be  too  careful  of  an  expensive  tool  during  hear- 
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treating  operations  at  this  per'Td  of  the  year.  The 
charcoal  fire  must  be  carefuhy  built  up  (to  avoid 

waste,  one  should  light  one's  pipe  with  the  same  match) 
and  allowed  to  simmer  along  with  the  blast  almost  shut 

off  while  one  leans  one's  elbows  on  the  window-sill 
and  communes  with  nature. 
When  the  fire  has  at  last  reached  exactly  the  right 

stage — a  condition  sometimes  hastened  by  the  boss  com- 
ing out  to  see  how  things  are  coming — the  piece  is 

bedded  in  it,  the  blast  shut  entirely  off  and  contemplation 
of  the  scenery  resumed  with  one  ear  cocked  toward  the 
door  in  anticipation  of  approaching  footsteps. 

All  too  soon — dangerously  soon  it  sometimes  seems — 
the  piece  reaches  hardening  temperature  and  is  fished 
out  of  the  fire  with  poker  or  tongs  according  to  its 
shape,  and  then  comes  the  breath-catching  plunge  into 
the    water.     Suppose    it     should     crack?     It    usually 

operations  indeed,  and  the  luckless  apprentices  usually 
had  to  get  the  fires  ready.  The  old  blacksmith  shop 
always  floats  dreamily  back  to  my  memory  through  a 
golden  haze  of  summer  sunshine,  bathed  in  the  sweet 

odors  of  luxuriously  garbed  nature — except  when  I  re- 
member the  brine  barrel. 

On  one  lazy,  hazy  autumn  afternoon  yours  truly  was 
busily  engaged  as  above  de.scribed  in  tempering  a  form- 

ing cutter,  when  out  stormed  George  accompanied  by 

a  burst  of  profanity  and  an  8-in.  drawing  die.  "S'mat- 
ter  George?"  I  inquired  solicitously.  "Gotta  shrink 
this  dam  die  again,"  said  George,  "this  is  the  'leventh 
time," — George  was  prone  to  exaggeration. 
Now  shrinking  a  ring  die  is  performed,  as  not  every- 

body knows,  by  heating  it  almost  to  the  danger  point, 
sticking  a  short  piece  of  large-sized  pipe  through  it 
and   rolling  the.  pipe   oack  and   forth  on  the  edges  of 

doesn't,  and  with  growing  confidence  one  sits  on  the 
edge  of  the  tub  and  swashes  the  piece  gently  to  and 
fro  until  it  is  thoroughly  cold. 

I  will  not  dwell  upon  the  tempering  or  "drawing"  as 
everyone  who  has  been  there  knows  all  about  heating 

the  "draw-plate" — not  too  hot  or  the  temper  could  not 
be  controlled;  watching  with  one  eye  the  faint  dawning 
of  the  irridescent  colors  on  the  polished  steel  while  the 
other  eye  is  engrossed  with  the  equally  beautiful  and 
changeful  colors  in  the  forest,  or  following  the  fish 
as  they  dart  in  and  out  of  the  shadows  at  the  rocky 
bottom  of  the  stream;  and  the  regretful  sigh  with 
which  one,  realizing  that  there  is  no  further  possible 
excuse  for  tarrying  longer  among  such  delightful  sur- 

roundings, takes  his  way  leisurely  back  to  the  machine 
shop  and  is  met  by  the  scornful  query  from  some  jeal- 

ous fellow-workman:   "How  many  ye  makin'?" 
In  the  winter  it  was  different.  There  was  a  large 

open-sided  "cupalo"  in  the  roof  to  carry  off  smoke  and 
gas,  and  the  company  had  long  since  discontinued  the 
practice  of  reglazing  the  windows  while  the  time-hon- 

ored custom  of  throwing  things  through  them  regard- 
less of  the  position  of  the  sash  was  still  rigidly  ob- 

served. 
I  will  skip  briefly  over  this  period:  There  was  no 

heat  in  the  building  except  that  provided  by  the  forge 
fires  and  the  language  of  the  men.  There  were  some- 

times orgies  of  tool  forging  on  mild  days  which  re- 
quired the  presence  of  three  or  four  men  and  two  very 

large   fires,   but  hardening   and   tempering  were  brief 

the  hardening  tub.  The  height  of  the  water  in  the  tub 
must  be  carefully  adjusted  beforehand  so  that  as  the 
red-hot  die  hangs  edgewise  in  the  tub  its  periphery 
will  be  submerged  to  a  depth  of  a  half-inch  or  so.  thus 
the  ring  as  it  is  rolled  about  by  rolling  the  pipe  is 
quickly  surrounded  by  a  cold  band  of  steel,  forcing  the 
still  heated  interior  toward  the  center  as  it  cools.  It 

is  possible  in  this  way  to  close  an  8-in.  die  as  much 
as  1  in.  by  repeated  shrinkings,  but  the  limit  is  usually 
set  by  the  breaking  of  the  die  either  in  hardening  or  in 
service. 

George,  for  reasons  for  which  he  was  not  wholly 
blameless,  was  shrinking  this  die  for  about  the 

third  time  instead  of  the  "  'leventh."  He  built  up  a 
roaring  fire  on  the  hearth  opposite  the  one  I  was  using, 
bedded  down  the  die,  and  almost  recovered  his  good 
humor  while  waiting  for  it  to  heat.  Trouble  in  the 

shrinking  and  subsequent  hardening  however  "got  his 
goat"  again,  and  when  he  finally  laid  the  now  glass- 
hard  ring  on  the  corner  of  the  hearth  he  was  fit  to  eat 
wire  nails.  He  raised  his  hands  above  his  head  and 
waving  them  about  after  the  manner  of  a  conjuror  he 

said  solemnly,  "I  hope  to   ,  that  the   

thing  busts!" Simultaneously  with  the  word  "busts,"  there  was  a 
report  like  the  crack  of  a  rifle  and  the  corner  of  the 
hearth  where  the  ring  had  rested  was  vacant.  No  one 
saw  the  ring  leave  and  no  one  has  since  seen  the  pieces. 
It  was  the  neatest,  completest,  most  successful  piece  of 
legerdemain  I  ever  saw. 
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Machining  Problems  Solved  in  Gun  Making — III 

F
(
 t 

\0R  slotting  out  the 
threaded  sector  of  the 
breech  a  special  swing 

shaping  machine,  Fig.  36, 
has  been  devised  at  the 
Northwestern  Ordnance 

Co.'s  plant,  using  a  stand- 
ard 16-in.  Cincinnati  shap- 
ing machine  fitted  to  the 

heavy  cast-iron  bed  A  with 
the  necessary  pedestals  for 
carrying  the  gun  body. 
The  toolhead  of  the  ram 
was  removed  and  fitted  with 
a  special  pivoted  swinging 
arm  A,  Fig.  37,  carrying 
the  cast-iron  toolhead  B, 
which  is  hinged  on  the 
hinge-pin  hole  of  the 
breech.  As  thus  arranged 
the  tool  will  swing  from 
the  exact  center  of  the 
breech  block  and  the  cut 
made  by  it  will  have  the 
correct  radius  for  clear- 

ance.     In    order   to    reach 

By  J.  V.  HUNTER,  Western  Editor  American  Machinist 

The  art  of  gun  making  has  never  required  ex- 
tensive machine-tool  development  until  the  last 

few  years;  consequently,  machine  tools  adapted 
to  all  its  requirements  have  not  been  made  as 
standard  lines.  The  lack  of  these  has  led  to 

the  design  of  special  tools  for  this  purpose,  some 
of  which  are  described  in  this  article. 

FIG.    36. 

the  four  clearance  sectors 
of  the  breech  the  tool  C  is  revolved  by  a  center  spindle 
carried  in  the  casting  B,  which  is  rotated  by  a  worm- 
gear  feed  driven  by  the  handle  D. 

For  finishing  the  extractor  hole  the  vertical  slotting 

SPECIAL    GUN-HOLDING    FIXTURE    FOR   SWING 
SHAPING  MACHINE 

device  A,  Fig.  38,  was  pur- 
chased and  fitted  on  the 

table  B  and  vertical  column 
C  in  the  Gisholt  shops. 
The  base  of  this  column  is 

attached  to  the  heavy  cast- 
iron  bed  D  which  supports 

the  gun  body.  An  electric 
motor  mounted  on  the  de- 

vice furnishes  power 
through  a  chain  drive  to 
the  crankshaft.  All  feed  is 

by  hand,  the  wheel  E  ad- 
vancing the  carriage  across 

the  table  and  the  wheel  F 
feeding   the   saddle. 
A  Dill  vertical  slotting 

machine.  Fig.  39,  has  been 
fitted  with  a  special  car- 

riage A  and  trunnion  B  for 
holding  the  gun  body  at  the 
required  angle  during  some 
finishing  operations  on  the 
extractor  hole.  The  trun- 

nion moves  right  and  left 
with  the  exact  movement  of 
the  table  and  is  controlled 
sprocket  wheel  C  mounted 

shaft  of  the  cross-movement 
by  chain  drive  from  the 
directly  on  the  hand-feed 
of  the  table. 

A  method  of  using  a  planing  machine  for  obtaining 

FIG,   37. TOOL  AND  SWING  ARM  FITTED  ON  SHAPING 
MACHINE 

FIG. 38.      SPECIAL    SLOTTING    MACHINE    FOR    FINISHING 
EXTRACTOR  HOLE 
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FIG.     39.     INCLINED    CARRIAGE    FOR    ANGLE    WORK  FIG.    40.      ROTATING   GUN  TO   PLANE  A   CYLINDRICAL. 
ON   VERTICAL    SLOTTING    MACHINE  CONTOUR 

^^^^^^^^V^'^ ^^^^V      ^':  -j^^V^HV   *mvw^'» 

FIG.    41.      PLANING    A    CONICAL    SECTION    ON 
LOCKING  HOOP 

FIG.    42.      MOTOR-DRIVEN    INDEXING    HEAD    FOR    MILM.V' 
OPERATION 

PIG.   43. GEAR-DRIVE  ARRANGEMENT  FROM  MOTOR  TO 
INDEXING  HEAD 

FIGS.  44  AND  45.     RIFLING  MACHINE  AND 
RIFLING  HE.\D  WITH  GROOVE  CUTTERS 

a  part-cylindrical  contour  of  the  gun  body,  Fig.  40,  is 
accomplished  by  supporting  one  end  of  the  gun  by  an 
indexing  center  and  the  other  by  a  plain  center.  The 
toolhead  remains  stationary,  and  between  each  stroke 
of  the  table  the  work  is  given  a  small  amount  of  rotary 
feed  by  the  indexing  center  which  is  handled  by  the 

machinist's  helper. 
The  same  method  nf  rotating  the  work   is  used   in 

the  formation  of  a  conical  section  on  the  locking  hoop, 

but  it  will  be  noticed,  Fig.  41,  that  th'e  gun  must  be 
inclined  at  an  angle  with  reference  to  the  horizontal 
bed  of  the  planing  machine. 

The  breech  section  of  the  body  is  larger  than  the  for- 
ward end,  and  a  space  is  milled  around  the  body  for 

relief  when  planing  the  forward  section.  This  milling 
was  conducted   in  a  manner  somewhat  similar  to  the 
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FIGS.    46    TO    49.      DRILLING,    BORING   AND    KETWAY    CUTTING 
Pig.  46 — Radial  drilling  machine  with  wheeled  work  carriage.     Fig.  47 — Heavy  ]ig  used  for  boring  apron  hole, 

cutting  operation   in   apron   hole.      Fig.   49 — Drilling  holes   in   muzzle  end  of  locking  hoop Fig.  48 — Keywaj'- 

planing  method  just  described  of  holding  the  gun  be- 
tween centers  and  rotary  indexing  by  hand.  Hand  feed 

made  this  a  lengthy  task,  so  a  motor-driven  indexing 
unit  was  constructed.  Fig.  42,  which  shows  the  work 
in  process.  The  details  of  the  motor  drive  are  fur- 

ther shown  in  Fig.  43,  which  gives  a  general  idea  of 
the  design  which  employs  two  spur-gear  and  two  worm- 
gear  reductions. 

The  Le  Blond  rifling  machine  anu  the  rifling  head. 
Fig.  44,  are  similar  to  the  types  used  for  this  work 
in  other  parts  of  the  country,  the  machine  being  driven 
by  a  reversing  motor  which  is  actuated  by  an  automatic 
control  panel  A.  The  rifling  head.  Fig.  45,  consists 
essentially  of  a  heavy  bronze,  body  shell  A,  an  interior 
steel  core  which  carries  the  three  single  groove-rifling 
cutters  B  and  the  necessary  cone  with  trip  movement 
to  relieve  the  cutters  at  the  end  of  each  cutting  stroke. 
The  adjustment  for  setting  up  the  cutters  is  available 
through  the  opening  C  in  the  body. 

One  of  the  interesting  machine  tools  provided  with 
special  equipment  is  the  Cincinnati  Bickford  radial 
drilling  machine,  which  has  a  work  carriage  m.ounted 
on  wheels.  Fig.  46,  so  that  the  gun  body  may  be  passed 
back  and  forth  for  a  variety  of  operations  of  drilling, 
keyseating,  etc.  The  heavy  cast-iron  and  structural- 
steel  carriage  A  is  mounted  on  the  wheels  B  that  run 
on  the  steel  rails  C  laid  parallel  to  the  bed  of  the  drilling 
machine.    Since  the  carriage  is  too  heavy  to  move  easily 

by  hand  the  rear  axle  is  provided  with  a  capstan  D, 
in  which  the  operator  may  in.sert  a  long  bar  and  more 
readily  turn  over  the  wheels.  A  clamping  device  E 
is  provided,  which  acts  as  a  positive  brake  on  one  of 
the  wheels  to  prevent  the  carriage  from  being  moved 
by  the  thrust  of  the  boring  bars  or  drills. 

Description  of  the  Heavy  Drilling  Jig 

A  more  detailed  view  of  the  heavy  drilling  jig  A, 
Fig.  47,  shows  it  mounted  directly  on  the  gun  body 
for  use  in  a  series  of  the  operations.  It  has  an  over- 

hanging bolted-on  arm  B  which  acts  as  dn  outboard 
bearing  for  the  long  boring  bar  C  used  for  boring  and 
reaming  the  large  hole  through  the  breech  apron.  A 
semi-flexible  coupling  D  is  provided  between  the  spindle 
shaft  of  the  boring  machine  and  the  main  boring  bar  to 
take  care  of  any  lack  of  alignment.  The  main  body  of 
this  drilling  jig  is  clamped  by  the  bars  E  to  the  sides  of 
the  slide  guides  which  extend  lengthwise  of  the  gun 
body.  The  flange  F  carries  hardened  drill  bushings  for 
small  holes  which  pierce  the  slide  guides. 

After  the  apron  hole  is  drilled  and  reamed  a  keyway 
is  cut  from  the  muzzle  end  for  about  half  its  length,  and 
to  handle  this  the  work  carriage  is  propelled  along  the 
track  to  the  further  side  of  the  radial  arm  which  has 
been  temporarily  raised  for  clearance.  Fig.  48.  The 
arm  is  then  reversed  and  drives  the  keyway  cutting  tool 

through  the  long  spindle  extension  shaft  A.     The  out- 



136 AMERICAN     MACHINIST Vol.  52,  No.  3 

DNAJNi  G: 

FIG.    50.     ATTACHMENT    FOR    MILLING    RECESSES    IN 
BREECH  END 

board  bearing  arm  previously  mentioned  is  removed  and 
s  small  fixture  casting  B  is  bolted  under  the  inside  of 
the  overhanging  portion  of  the  fixture  to  carry  and 

guide  the  small  milling-cutter  type  of  keyway-cutting 
tool. 

After  the  apron  hole  is  completed  the  large  jig  is  re- 
moved and  several  smaller  ones,  Fig.  49,  are  placed 

on  the  muzzle  end  of  the  gun  for  drilling  the  forward 
end  of  the  locking  hoop  and  the  front  clip.  One  of  these 
drill  jigs  A  is  supported  and  clamped  to  the  flanges  of 
the  slide  guides  and  the  other  B  is  made  fast  in  the 
grooves  of  the  front  clip,  thus  assuring  their  perfect 
alignment.  The  long  extension  of  the  drill  spindle  shaft 
C  is  supported  by  the  lower  portion  of  the  drill  jig  B 
and  carries  at  its  forward  end  the  drill  D  which,  guided 
by  hardened  bushings  in  the  jig  A,  drills  three  holes  in 
the  front  end  of  the  locking  hoop. 

Milling  Small  Recesses 

The  milling  of  certain  small  recesses  in  the  breech  of 
the  gun  is  done  by  the  use  of  an  attachment,  Fig.  50, 
that  fits  on  the  face  of  the  breech  and  carries  a  sliding 

and  adjustable  spindle  arm,  which  is  power-driven 
through  a  flexible  shaft  and  several  universal  joints 
from  a  small  motor.  It  will  be  noticed  that  the  spindle 
arm  A  may  be  set  forward  and  back,  sliding  in  suitable 
ways  B  by  the  feed-screw  handle  C  at  its  rear.  This 
sliding  arm  may  also  be  rotated  through  a  limited  an- 

gular distance,  for  which  purposes  it  is  supported  by 
the  segment  D.  Rotation  is  obtained  by  the  hand  drive 
through  the  feed-screw  handle  E. 

FIG.    52. SLEIGH    GAGE    FOR    CHECKING    SURFACES    OF 
THE  SLIDE  GUIDES 

Throughout  all  boring  and  rifling  operations  the  bore 
of  the  gun  must  be  carefully  inspected  and  star-gaged. 
Inspectors  handling  a  star  gage  in  the  bore  of  the  gun 
after  one  of  the  operations  are  shown,  Fig.  51,  together 
with  the  woman  clerk,  who  is  recording  their  observa- 

tions and  thus  saving  the  services  of  one  man.  A  sleigh 
gage,  Fig.  52,  is  used  for  the  inspection  and  check  on 
the  scraping  of  the  finished  bearing  surfaces  of  the 
slide  guides. 

Efficient  Pattern  Storage 
By  E.  a.  Dixie 

In  many  shops  little  attention  is  given  to  pattern 
storage.  It  does  not  require  much  argument  or  in- 

telligence to  see  that  this  is  poor  policy.  Today,  with 
the  high  cost  of  labor  and  materials,  pattern  costs  are 
several  hundred  per  cent,  higher  than  they  were  ten 
years  ago.  Wooden  patterns  are  fragile  affairs  at  best, 
and  the  longer  they  are  dried  out  in  storage  the  more 
fragile  they  become.  Each  time  a  pattern  goes  to  the 
foundry  it  acquires  a  new  coating  of  foundry  sand 
which  is  carried  back  on  it  to  the  storage  room,  and 

•-r 

FIG.  ."il.     FINAL  STAR-GACLNT,  HF  THE  GX'X  BORE FIG.    1.      VIEW    OF   P.\TTEKX    STORAGK    HACKS 
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FIG. LOOKINTCx  UP  FROM  BKI.OW  THK  RATIsS 

tends  to  make  this  place  one  of  dust  and  discomfort 
for  those  who  have  to  take  care  of  the  patterns. 

In  Fig.  1  is  shown  a  part  of  the  pattern  storage 
room  of  the  Taylor  &  Fenn  Co.,  Hartford,  Conn.  The 
castings  used  for  supporting  the  shelves  are  from  the 

well-known  patterns  of  the  Brown  &  Sharpe  Co.,  Provi- 
dence, R.  I.,  but  the  construction  of  the  "helves  differs 

materially  from  the  B.  &  S.  practice. 
The  room  in  which  the  patterns  are  stored  is  lighted 

from  both  sides  by  windows  which  reach  from  the  ceil- 
ing to  about  3  ft.  from  the  floor,  so  that  there  is  plenty 

of  light. 
The  pattern  racks  run  down  one  side  of  the  room  and 

are  disposed  at  right  angles  to  the  center  line  of  the 
room.  The  racks  are  39  in.  wide  and  16  ft.  long  with 

a  30-in.  alleyway  in  between  them.  At  the  right-hand 

end,  considering  Fig.  1,  there  is  a  4-ft.  passage  between 
the  ends  of  the  racks  and  the  windows. 

Flf,     &.      THIC   LADDERS 

The  posts  for  the  racks  are  made  of  3-in.  wrought- 
iron  pipe,  and  four  of  them  are  equidistantly  disposed 
throughout  the  16-ft.  length  of  each  of  the  shelves. 
The  length  of  the  posts  is  about  11  ft.  6  in.  and  they 
extend  from  the  floor  to  the  beam  overhead,  to  which 
they  are  connected.  The  distance  between  the  bottom 
shelf  and  the  one  immediately  over  it  is  23  in. ;  the  rest 
of  the  shelves  are  spaced  vertically  about  19  in.  apart. 

As  in  the  B.  &  S.  construction,  a  IJ-in.  angle  iron 
(shown  in  Fig.  2)  runs  along  the  edge  of  the  shelves 
and  is  secured  to  the  cast-iron  brackets.  In  the  B.  &  S. 
construction  this  angle  iron  supports  the  boards  which 
form  the  bottoms  of  the  shelves.  Board  bottoms  for 

pattern-storage  shelves  are  not  good  as  the  molding 
sand  and  dust  accumulate  on  them  and  they  are  diflicult 
to  clean.  In  these  shelves  the  board  bottoms  are  elimi- 

nated and  rectangular  frames  of  2  x  3-in.  spruce  are 
fitted  to  the  angle  irons,  and  2  x  3-in.  spruce  is  also 
fitted  between  the  posts  lengthwise  of  the  shelves.  Over 
this  framework,  galvanized-iron-wire  netting,  J-in. 
mesh,  is  stretched.  At  the  outside  it  is  cut  to  overlap 

the  2  X  3's  about  1  in.  and  the  edge  is  hammered  over 
so  that  there  are  no  sharp  wires  to  scratch  the  pat- 

terns. The  netting  is  fastened  to  the  2  x  3's  with  ?-in. 
staples.  To  cover  the  edges  and  to  make  a  margin 

for  the  shelves,  5  x  4-in.  boards  are  nailed  to  the  2  x  3's. 
The  disposition  of  the  angle  irons,  the  cross  and 

lengthwise  2  x  3's  and  the  wire  netting  are  clearly 
shown  in  Fig.  2,  which  is  a  view  taken  at  an  angle 

looking  upward  under  the  racks.  The  3  x  4-in.  boards 
provide  a  margin  or  edge,  2  in.  high  above  the  netting, 
which  is  quite  high  enough  to  prevent  patterns  from 
falling  off  the  shelves. 

For  fire  protection,  sprinkler  heads  are  disposed  at 
intervals  over  the  racks.  In  the  alleyways  between  the 
racks  are  ladders  which  are  hung  on  overhead  tracks. 
These  can  be  seen  in  all  the  illustrations,  but  the  method 
of  hanging  them  is  shown  in  Fig.  3. 

Every  other  rack  is  wired  and  a  socket  is  provided 
for  an  electric-lamp  extension  which  is  long  enough  to 
cover  that  entire  zone. 

The  other  side  of  this  pattern  storage  room  is  used 

for  the  patterns  which  are  too  large  for  storage  on  the 
shelves. 

With  this  system  of  racks  and  the  method  of  tabulat- 

ing the  stock  of  patterns,  the  pattern-storage  man  can 
locate  any  pattern  almost  instantly.  The  patterns  are 

comparatively  clean,  as  practically  all  the  sand  that 

sticks  to  the  patterns  as  they  come  from  the  foundry 

becomes  dislodged  and  falls  through  the  wire  netting  to 

the  floor,  whence  it  is  easily  brushed  away. 

It  is  worthy  of  mention  that  the  racks  ana  walls  of 

the  room  are  painted  with  glossy  white  paint  which 

does  not  absorb  the  light  transmitted  through  the 

windows  as  dark  paint  is  so  prone  to  do. 

Which  Side  Do  You  Stand  On? 
By  J.  A.  Raught 

On  page  1064,  Vol.  51,  Sandy  Copeland  asks  the 
above  question. 

Speaking  of  a  planing  macnine,  I  will  say  most 

emphatically  that  the  operator  stands  on  the  left  side. 

Speaking  of  a  crank  shaping  machine  (I  assume  ht 

means  a  shaper) ,  the  cone  and  feed  works  on  most  such 

machines  are  on  the  left  side,  though  on  some  of  the 

older  types  the  cone  is  on  the  right  side  and  the  feed 
works  on  the  left  or  operating  side. 
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FOR  SMALL  SHOPS  a;?^  ALL  SHOPS 
By  J.  A.  Liucas 

DRAFTING-ROOM    KINKS 
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Testing  Abrasive  Wheels  for  Efficiency 
By  RAYMOND  FRANCIS  YATES 

Little  has  been  done  in  the  way  of  testing  the  ef- 
ficiency of  abrasive  wheels,  most  users  being  will- 

ing to  accept  without  question  the  one  which 
turned  out  the  most  work.  A  device  for  testing 
the  relative  merits  of  different  wheels  should  open 
a  field  of  research  with  great  possibilities. 

THE  modern  artificial  abrasive  wheel  has  become  an 

indispensable  article  in  the  industrial  world,  and 
many  mechanical  operations  are  being  performed 

today  by  its  use  that  could  not  be  done  by  other 
methods.  A  quarter  of  a  century  ago  the  emery  wheel 

reigned  supreme,  but  with  the  advent  of  artificial  abra- 
sive substances  such  as  carborundum,  aloxite,  crystalon 

and  alundum  the  use  of  the  emery  wheel  has  become  very 
limited. 

The  finding  of  the  true  cutting  efficiency  of  abrasive 
wheels  for  different  substances  constituted  a  problem 

FIG.    1.      ABRASIVE-WHEEL.  TESTING   APPARATUS 

that  has  been  somewhat  difficult  to  solve.  The  testing 
of  abrasive  wheels  in  the  past  has  been  carried  out  by 
rule-of-thumb  methods  and  no  actual  formula  has  been 
devised  that  would  express  the  efficiency  of  a  wheel 
on  a  given  substance  in  cold  figures.  A  manufacturer 
may  find  that  a  workman  can  grind  400  small  castings 
per  day  with  one  wheel  of  a  certain  grade  and  grit,  while 
350  can  be  ground  in  a  day  with  another  wheel.  As  far 
as  practice  is  concerned,  the  manufacturer  is  satisfied  to 
use  the  wheel  that  produces  the  most  work.  While  such 
testing  methods  may  suffice  for  the  consumer  of  abrasive 
wheels  it  must  be  confessed  that  it  is  not  a  scientific 
method  and  that  the  manufacturer  of  abrasive  wheels 
should  rely  upon  a  more  carefully  conducted  test  which 
will  show  in  accurate  figures  the  efficiency  of  one  wheel 
over  another. 

Having  in  mind  the  importance  of  a  machine  which 
would  give  the  various  factors  entering  into  a  formula 
for  the  calculation  of  abrasive  efficiency,  the  author  de- 

signed and  constructed  the  simple  machine  herein  de- 
scribed. The  tests  with  the  machine  were  conducted  in 

the  laboratories  of  the  American  Society  of  Experimen- 
tal Engineers  and  the  data  set  forth  in  this  article  is 

taken  from  the  author's  laboratory  notebook.  The  tests 
which  were  conducted  were  by  no  means  exhaustive  but 
it  is  hoped  that  they  will  introduce  the  subject  to  the 

reader  and  carry  some  hint  of  their  importance  to  those 
who  are  concerned  with  the  work. 

Before  entering  into  the  subject  of  the  abrasive  test- 
ing machine  and  its  operation,  a  few  general  facts  con- 

cerning the  manufacture  and  nature  of  abrasive  wheels 
will  be  given  to  afford  the  uninformed  reader  a  better 
understanding  of  the  machine  than  he  would  gather  oth- erwise. 

Wheels  are  made  in  various  grits,  grades  and  bonds. 
By  grit  is  meant  the  size  of  the  abrasive  particles  that 
constitute  the  wheel.     For  instance,  if  a  wheel  is  30 

.itraaaw:-:.. 

FIG.  2.     THERMOMETER  AND  TEST  PIECE  IN  BLOCK 

grit  it  is  known  that  the  particles  composing  the  wheel 
are  able  to  pass  through  a  screen  having  30  meshes  to 
the  square  inch.  Thus  10  would  represent  a  very  coarse 
wheel,  while  200  would  indicate  a  wheel  composed  of 
very  fine  particles.  Grade  refers  more  or  less  to  the 
nature  of  the  abrasive  substance,  that  is  as  regards  its 
temper  or  hardness.  The  electrothermic  production  of 
the  artificial  abrasives  of  today  is  under  such  perfect 
control  that  it  is  possible  to  produce  abrasive  substances 

of  varying  hardness.  The  bond  of  a  wheel  is  the  sub- 
stance that  holds  the  abrasive  particles  together  in  a 

solid  form.  Different  bonds  are  recognized  as  vitrified, 

silicate,  shellac  and  rubber.  The  particles  in  a  vitrified 
wheel  are  held  together  by  a  clay  that  has  undergone 
vitrification  in  a  vitrifying  kiln.  The  silicate  wheel  is 
held  together  by  silicate  of  soda  which  is  merely  baked 
to  a  solid  form.  Shellac  wheels  are  bonded  by  ordinary 
shellac  and  they  are,  of  course,  used  for  special  purposes. 
Like  rubber  wheels,  their  use  is  so  limited  that  nothing 
more  will  be  said  of  them  in  this  treatment.  The  bond- 

ing process  in  the  manufacture  of  an  abrasive  wheel  is 
very  carefully  regulated,  and  a  wheel  can  be  made  of 
practically  any  degree  of  hardness.  The  bond  of  a  wheel 
is  extremely  important  and  is  a  large  factor  in  the  de- 
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termination  of  its  efficiency  when  cutting  certain  sub- 
stances. If  a  wheel  is  cutting  cast  iron,  for  instance,  and 

its  bond  is  not  of  the  proper  nature,  the  particles  may 

Hole  for 
Thermometer 

Set- 

screw -o- 

FIG.  S.     DETAIL  OF  END  BLOCK 

lose  their  sharpness  and  yet  remain  in  place,  or  the  bond 
may  not  be  able  to  hold  until  they  become  sufficiently 
dull  to  break  away  from  the  rest  of  the  wheel.  In  the 
first  case,  very  low  cutting  efficiency  will  result  as  the 
dull  abrasive  particles  hang  to  the  wheel  and  cause  un- 

due friction  in  rubbing  over  the  surface  of  the  iron.  In 
the  second  case,  the  wheel  may  cut  freely  and  quickly 
but  it  will  wear  down  very  rapidly. 

The  machine  used  by  the  author  to  conduct  efficiency 
tests  on  abrasive  wheels  is  shown  in  Fig.  1.  It  is  a  very 
simple  device  and  it  must  be  confessed  that  it  was  put 
together  somewhat  hurriedly.  A  small  grinding  head 
was  used  and  a  pulley  was  placed  upon  the  free  end  of 
the  spindle.  This  pulley  was  belted  to  a  tachometer  with 
a  ratio  of  1 :1.  The  grinding  head  was  driven  by  a  small 
power  motor.  A  lever  of  the  third  class  is  mounted  upon 
a  standard  and  the  opposite  end  of  the  lever  rests  upon 
the  periphery  of  the  wheel  under  test.  The  top  of  the 
lever  is  provided  with  notches  every  half  inch  and  these 
notches  are  cut  to  accommodate  a  weight  so  that  the 
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FIG.  4.     GRAPH  SHOWING  EFFECT  OF  SPEED 

pressure  upon  the  surface  of  the  wheel  can  be  accurately 
adjusted  by  moving  the  weight  either  closer  or  farther 
away  from  the  wheel.  Attached  to  the  end  of  the  lever 
is  a  small  copper  block  which  is  drilled  out  as  shown 

in  Fig.  2.  First  a  hole  J  in.  in  diameter  is  drilled 
through  the  piece.  Another  hole  is  drilled  into  this 
at  right  angles  and  tapped  for  an  8/32  setscrew.  A 
third  hole  is  drilled  with  a  No.  14  drill  so  that  it  will 
just  break  into  the  first  hole  drilled  through  the  piece. 
This  hole,  however,  does  not  extend  through  the  piece, 
as  will  be  noticed.  The  first  hole  accommodates  the 
test  piece  of  material  which  is  i  in.  in  diameter  and 
1  in.  long.  It  should  be  a  very  close  fit  in  the  hole, 
and  it  is  held  in  place  by  the  setscrew.  The  other  hole 
is  used  to  accommodate  the  tip  of  the  thermometer  so 
that  any  heat  developed  in  the  test  piece  will  be  con- 

ducted to  the  thermometer.  To  obviate  any  possible 
loss  in  thermal  conduction,  the  tip  of  the  thermometer 
rests  in  a  bath  of  mercury  thereby  connecting  the  test 
piece  with  the  thermometer  by  a  metallic  path.  In 
order  to  prevent  the  mercury  from  finding  its  way  out 
the  test  piece  must  fit  very  closely  into  its  hole  as  stated 
before.    Fig.  3  gives  an  enlarged  view  of  the  block. 

Some  very  interesting  curves  were  plotted  by  the  use 
of  this  machine,  showing  the  relation  between  tempera- 

ture and  time  with  steel  stock  at  given  pressures  on 
different  grades  of  wheels.    The  curve  A  shown  in  Fig. 
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4  is  an  interesting  one  and  it  gives  results  that  tell 
just  how  the  wheel  is  performing.  The  speed  was  600 
r.p.m.  (surface  velocity  471  ft.  per  min.)  with  a  car- 

borundum wheel  3  in.  in  diameter,  80  grit.  The  test 
piece  rested  upon  the  wheel  under  a  pressure  of  3.5 
lb.  It  will  be  seen  that  the  temperature  rise  was  fairly 
rapid  until  31  deg.  was  reached  and  at  that  point  the 
curve  rounded  out.  The  time  element  was  1  min. 
A  surprising  result  was  obtained  with  the  same  wheel 
by  increasing  the  speed  to  1000  r.p.m.  and  running 
the  test  for  3  min.,  curve  B.  The  temperature  rose 
rather  abruptly  until  it  reached  34  deg.  at  which  point 
the  curve  flattened  out.  Although  the  temperature  rose 
more  quickly  in  this  test  than  it  did  in  the  previous 
one,  over  four  times  as  much  stock  was  removed  from 
the  test  piece  of  steel  in  3  min.  than  was  removed  in 
the  previous  test  in  1  min.  The  result  of  these  two 
tests  shows  that  although  the  temperature  mounted 
more  rapidly  in  the  second  case  the  cutting  efficiency 
was  also  made  greater  by  the  increase  in  speed.  It  is 
well  to  mention  here  that  the  temperature  is  a  factor 
that  is  generally  controlled  by  the  friction.  If  a  wheel 
is  too  hard  for  a  certain  metal  and  the  abrasive  particles 
do  not  break  away  from  their  setting  after  becoming 

dull,  considerable  friction  will  be  produced  and  the  tem- 
perature will  rise  correspondingly.  The  abrasive  par- 

ticles will  rub  over  the  surface  of  the  metal  without 
cutting  and  of  course  this  friction  will  give  rise  to  heat 
and  this  heat  can  be  taken  as  an  indication  of  the  fric- 
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tion  produced.  In  the  average  case  the  temperature 
rise  in  a  given  time  can  be  taken  as  some  indication  of 
the  cutting  efficiency  of  a  wheel.  The  tw^o  tests  previ- 

ously cited  are  interesting  to  note  in  this  respect.  Al- 
though the  temperature  rose  more  abruptly  when  the 

vheel  was  travelling  at  a  speed  of  1000  r.p.m.  it  was 
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FIG.   6. GRAPH  SHOWING  EFFECTS  OF  DIFFERENT 
ABRASIVES 

found   that  the   abrasive   efficiency  was   greater  than 
when  the  wheel  was  travelling  at  600  r.p.m. 

The  curve  shown  in  Fig.  5  is  a  notable  one  and  it  shows 
how  excessive  speed  on  a  wheel  will  reduce  its  cutting 

power.  The  wheel  used  was  carborundum,  grade  J,  grit 
60,  .3  in.  in  diameter.  Starting  at  100  r.p.m.  the  speed 
was  gradually  increased  to  1700.  Up  to  1300  r.p.m.,  the 
rise  in  temperature  was  very  gradual,  but  beyond  this 
speed  the  temperature  suddenly  mounted  to  38  deg., 
showing  that  the  most  efficient  cutting  speed  for  this 
wheel  was  in  the  neighborhood  of  1300  r.p.m.  A  test 
conducted  afterward  showed  that. this  was  true.  Dur- 

ing a  3-min.  run  more  metal  was  removed  from  the 
test  piece  at  1300  r.p.m.  than  at  700  r.p.m.  and  the 
temperature  in  the  first  case  was  lower. 

Curve  A,  Fig.  6,  gives  the  results  obtained  by  an 
aloxite  wheel  of  180  grit  with  a  pressure  of  1.5  lb.  at 
600  r.p.m.  The  temperature  in  this  case  mounted  rap- 

idly to  40  deg.  and  the  time  was  3  min.  The  high  tem- 
perature developed  in  this  wheel  was  attributed  to  its 

very  fine  grit. 

A  test  with  a  3-in.  carborundum  wheel,  80  grit,  grade 
J,  with  a  pressure  of  1.5  lb.  at  600  r.p.m.  is  shown 
in  Fig.  6,  curve  B.  Steel  stock  was  used  for  the  test 
piece  and  the  temperature  took  a  very  normal  rise  to 
35  deg.  in  the  3  operating  minutes. 

The  tests  conducted  by  the  author  were  by  no  means 
exhaustive  but  with  the  data  set  forth  in  this  article 
those  who  are  interested  will  be  able  to  construct  a 
machine  and  conduct  experiments  with  it.  The  author 
hopes  that  he  has  at  least  made  clear  the  importance 
of  the  device  and  the  possibility  of  developing  it  into 
a  reliable  testing  machine  to  determine  the  abrasive 
efficiency  of  various  wheels  of  various  substances.  One 
large  manufacturer  of  abrasive  wheels  emphasizes  the 

fact  that  the  "right  wheel  should  be  used  in  the  right 
place"  and  this  little  machine,  if  properly  developed, 
will  certainly  aid  in  bringing  this  about. 

Other  interesting  charts  could  be  plotted  showing  the 
relationship  of  temperature  and  pressure  as  well  as 
speed  and  temperature  at  given  pressures,  and  alsc 
between  the  amount  of  metal  removed  and  the  rise  in 
temperature. 

Inventors'  Troubles  and  How  to  Prevent  Them By  E.  H.  MICHAELIS 
Consulting  Mechanical  Engineer 

MY  BUSINESS  brings  me  in  contact  with  quite 
a  number  of  inventors  and  I  have  occasion  to 
hear  their  tales  of  woe  and  their  troubles.  I 

will  let  one  of  my  clients  tell  you  his  e.xperiences  and 
then  I  will  try  to  show  how  most  of  these  troubles  can 
be  avoided.  It  is  impossible  to  do  away  with  all  of 
them,  for  such  troubles  as  interference  proceedings  and 
infringement  cases  cannot  be  entirely  eliminated. 

"I  am  a  machinist,"  said  my  client,  "and  had  been 
working  on  my  invention  for  more  than  18  months 
before  I  was  satisfied  that  it  was  worth  while  to  spend 
money  on  having  it  protected  by  patents.  I  had  seen 
lots  of  advertisements  of  different  patent  attorneys  in 
magazines  and  Sunday  papers  and  so  I  wrote  to  some 
of  them  to  give  me  information  as  to  how  to  apply  for 
a  patent,  the  cost  of  it,  etc.  In  due  time  I  received 
my  answers.  There  were  all  kinds  of  booklets  and 
leaflets  stating  the  terms  and  prices  of  the  sender. 
Nearly  all  of  them  were  alike  in  stating  that  the  patent 
attorney  sending  them  had  had  years  and  years  of 
experience  in  his  work  and  could  refer  to  thousands 
of  satisfied  clients.     They  all  said  they  would  examine 

my  invention  if  I  would  send  them  sketches  and  a  de- 
scription or  model  and  that  they  would  pass  on  the 

patentability  of  it  and  send  me  a  report  for  the  price 
of  five  dollars.  In  some  cases  this  amount  was  to  be 
deducted  from  the  fees,  provided  I  would  let  them  apply 
for  my  patent;  in  others,  it  was  in  addition  to  the 
patent  fees.  One  of  them  offered  to  file  my  case  if  I 

would  pay  the  first  Government  fee,  the  attorney's  fee 
and  price  of  drawings  not  to  be  paid  until  my  patent 
was  allowed.  In  case  the  application  was  rejected,  I 
would  not  have  to  pay  anything.  This  last  offer  looked 
too  good  to  me,  because  I  could  not  understand  how 
anybody,  even  a  patent  attorney,  could  work  for  nothing 
or  guarantee  me  a  patent. 

"I  decided  to  send  my  model  and  five  dollars  to  one 
of  the  others  and  in  about  two  weeks  I  received  a  letter 
containing  the  report  on  the  search,  stating  that  there 
was  nothing  in  the  way,  that  they  would  advise  me  to 
go  ahead  with  my  application  and  that  their  fee  would 
be  75  dollars  distributed  as  follows:  attorney,  35  dol- 

lars; one  sheet  of  drawings,  five  dollars;  first  Govern- 
ment fee,  15  dollars;  final  Government  fee,  20  dollars. 
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This  last  amount  was  to  be  payable  only  after  my  patent 
had  been  granted.  If  I  intended  to  authorize  them  to 
prepare  my  case  I  should  send  them  25  dollars  cash. 
This  I  did  and  by  return  mail  I  received  the  blank 
form  for  a  patent  application.  On  this  form  was 
printed  the  petition,  power  of  attorney  made  out  to  the 
patent  attorney,  the  preamble  for  the  specification  and 
the  oath.  Three  spaces  were  marked  where  I  was  to 
sign  the  papers.  Together  with  these  papers  I  was  to 
send  the  balance  of  the  fee  amounting  to  35  dollars.  I 
followed  their  instructions  promptly  and  in  a  short  time 
the  acknowledgment  that  they  had  received  my  remit- 

tance came  to  hand.  Then  I  did  not  hear  from  them 
for  quite  a  while  and  finally  I  wrote,  inquiring  what 
they  were  doing  in  my  case.  After  about  a  week  I 
got  a  letter  inclosing  the  filing  notice  of  my  applica- 

tion and  a  letter  stating  that  they  would  keep  me 
informed  as  the  case  progressed. 

"I  have  not  heard  from  them  for  about  three  months 
now  and  cannot  get  any  satisfaction.  In  the  meantime 
I  have  talked  to  a  few  friends  about  my  patent  and 
they  tell  me  that  I  am  protected  and  can  sell  my 
patent  right  or  put  my  invention  on  the  market.  To 
!do  that  I  need  a  set  of  drawings  and  I  am  here  to  have 

you  make  them  for  me." 
Invention  Is  Not  Protected  Until  Patent 

Is  Issued 

The  first  thing  I  did  was  to  call  the  attention  of 
the  inventor  to  the  fact  that  his  invention  was  not 
protected;  at  least  not  legally,  because  his  monopoly  on 
the  right  of  manufacture  and  sale  of  his  invention 
would  not  begin  until  his  patent  had  been  issued  to 

him.  He  could,  however,  mark  his  article  "Patent  ap- 
plied for"  or  "Patent  pending"  and  add  the  serial  num- 

ber of  his  filing  notice.  That  would  scare  oif  other 
manufacturers;  but  if  one  should  start  to  make  and 
sell  the  same  article,  he,  the  inventor,  would  not  have 
any  legal  remedy.  I  asked  him  if  he  had  a  copy  of 
the  patent  drawing  and  his  application.  He  said  that 
he  had  not  seen  anything  beside  the  papers  he  signed. 
He  had  not  seen,  let  alone  read,  the  specification  and 
claims  as  set  forth  by  his  attorney. 

Now  Rule  31  of  the  "Rules  of  Practice  in  the  U.  S. 
Patent  Office"  reads  as  follows:  "Every  application 
signed  or  sworn  to  in  blank,  or  without  actual  inspec- 

tion by  the  applicant  of  the  petition  and  specification, 
and  every  application  altered  or  partly  filled  up  after 
being  signed  or  sworn  to,  will  be  stricken  from  the 

files."  This  means  that  the  application  of  my  client 
was  void  at  the  time  it  was  being  filed. 

I  told  him  to  ask  his  attorney  to  furnish  him  with 
a  copy  of  the  drawings,  specification  and  claims.  He 
followed  my  advice  and  after  corresponding  back  and 

forth,  received  copies  and  brought  them  to  me.  To- 
gether we  started  to  examine  the  application.  Every- 

thing was  all  right  until  we  came  to  the  claims.  There 
we  found  that  the  attorney  had  not  grasped  the  idea 
or  the  spirit  of  the  invention  at  all.  The  claims  set 
forth  everything  but  the  essential  part  of  the  inven- 

tion; they  covered  nothing  but  incidental  parts  and  if 
the  patent  had  been  granted  as  applied  for,  it  would 
have  been  absolutely  worthless,  because  anybody  could 
evade  what  was  covered  by  those  claims. 

The  inventor  grew  angry  and  was  for  taking  the 
case  out  of  the  hands  of  this  attorney,  if  it  could  be 

done.    "This  can  be  done,"  I  told  him,  "by  the  simple 

act  of  revoking  the  power  of  attorney  filed  in  the 
Patent  OflSce.  However,  it  is  better  to  try  another 
way  first.  Let  us  write  to  your  attorney,  call  his  at- 

tention to  the  things  he  overlooked  and  suggest  some 
claims  which  will  cover  the  invention  thoroughly."  This 
we  did  and  as  answer  received  a  letter  from  the  at- 

torney saying  that  he  was  taking  care  of  the  case  as 
well  as  anybody  could  do  it,  that  there  was  one  claim 
allowed  and  that  he  was  ready  to  accept  this  and  have 
the  patent  issued.  If  we  had  let  him  do  this,  the  re- 

sulting patent  would  have  been  simply  a  scrap  of 
paper  limited  to  one  narrow  claim.  Therefore,  the  in- 

ventor revoked  the  power  of  attorney  given  the  patent 
attorney  and  turned  the  case  over  to  our  local  patent 
attorney.  After  going  over  all  the  papers,  the  local 
attorney  started  the  case  all  over  again.  He  told  the 
inventor  that  the  search  he  would  make  would  be  an 
exhaustive  one,  that  it  would  include  all  patents  is- 

sued in  the  United  States  along  the  lines  of  his  inven- 
tion, but  would  not  include  foreign  patents  and  patents 

pending  in  the  U.  S.  Patent  Office. 
After  the  search  was  made  the  local  attorney  worked 

out  a  new  application,  gave  the  inventor  a  chance  to 
examine  and  approve  the  specification  and  claims,  and 
then  asked  him  to  sign  the  papers. 

This  case  shows,  exactly,  what  the  source  of  most 
of  the  troubles  is  and  why  there  are  so  many  worthless 
patents  which  cost  the  patentee  a  lot  of  money  and 
do  not  bring  any  returns. 

It  is  a  very  hard  proposition  for  most  people  to 
describe  in  a  letter  any  object,  especially  a  mechanical 
invention,  so  that  somebody  else  will  understand  it 
thoroughly;  therefore,  it  is  to  the  advantage  of  an  in- 

ventor to  go  to  the  nearest  patent  attorney  in  person. 
He  can  then  talk  to  him  face  to  face  and  the  attorney 
can  ask  questions  until  he  really  understands  the  in- 

vention. The  applicant  has  a  chance  to  inspect  the 
drawings,  specification  and  claims  of  the  original  ap- 

plication and  later  on  the  amendments  and  arguments 
put  in  by  his  attorney  after  the  Patent  Oflftce  has  taken 
action.  A  patent  attorney  who  will  accept  the  first 
decision  of  the  Patent  Office  without  trying  to  get  all 
he  can  for  his  client,  does  not  give  the  right  service 
and  does  not  do  his  duty. 

If  you  are  living  in  Iowa  and  your  attorney  is  located 
in  New  York  or  Washington,  you  do  not  know  what 
he  is  doing.  His  practice  comes  to  him  mostly  through 
advertising  in  magazines  and  Sunday  papers  and  if 
you  are  not  satisfied  with  his  services  you  cannot 
hurt  him.  But  if  you  employ  your  local  patent  at- 

torney, or  one  that  you  can  reach  by  making  short 
trips,  you  have  the  opportunity  to  talk  to  him  personally 
and  he  has  to  satisfy  you,  because  you  can  either  help 
him  or  hurt  him  very  much ;  and  you  can  depend  on  it, 
there  is  no  business  man,  be  he  patent  attorney  or  shoe- 

maker, who  does  not  want  to  be  helped  along. 
My  advice  to  inventors,  therefore,  is: 
1.  Employ  wherever  possible  a  patent  attorney  who 

does  local  business  only  and  whom  you  can  see  person- 
ally as  often  as  necessary. 

2.  Where  it  is  not  possible  to  do  this,  insist  on  seeing 
and  inspecting  all  the  papers  and  drawings  before 
signing  your  application. 

3.  Have  your  attorney  forward  to  you  all  communica- 
tions from  the  Patent  Office  and  the  answers  he  intends 

to  send  in  before  he  does  so. 
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Large  Work  at  the  Poole  Engineering  and 
Machine  Co.'s  Shop By  E.  a.  SUVERKROP 

A  few  heavy  machine  tools  built  by  some  of  the 
older  engineers,  while  perhaps  not  of  such 
pleasing  design  as  those  built  in  later  years, 
have  done  and  are  continuing  to  da^wrrrk  that 
cannot  be  excelled  by  more  modern  tools.  The 
shop  in  which  the  tools  described  in  this  article 
are  to  be  found  has  been  noted  both  in  this 
country  and  abroad  for  its  good  work  for  several 
generations.  Many  years  ago,  before  the  advent 
of  the  cylindrical  grinding  machine,  the  late  J. 
Morton  Poole  built  such  a  machine  for  grinding 
calender  rolls,  the  accuracy  and  finish  of  which 
were  wonders  of  the  mechanical  world. 

THE  Poole  Engineering  and  Machine  Co.,  Balti- 
more, Md.,  which  is  one  of  the  oldest  of  the 

American  machine  shops  turning  out  really  -large 
work,  was  established  about  60  years  ago.  The  writer 
has  never  met  Mr.  Poole  but  has  talked  with  a  number 

of  men  who  worked  with  him,  and  the  general  impres- 
sion gathered  is  that  he  was  an  exceptional  engineer 

with  remarkable  insight  into  the  future  and  anticipa- 
tion of  the  big  things  in  engineering.  Large  work  and 

accurate  work  seem  to  have  been  his  hobbies.  Many 
of  the  large  tools  used  in  the  shops  were  built  there, 
and  although  many  of  them  have  been  superceded  by 
more  modern  and  efficient  tools  built  by  specialists,  two 
notable  ones  still  remain  and  are  likely  to  remain  for 
years  to  come;  that  is,  the  big  measuring  machine  and 
the  big  pit  lathe.  While  considering  these  two  tools 
the  reader  must  remember  that  they  both  date  back 
nearly  half  a  century. 

The  bed  of  the  measuring  machine,  Fig.  1,  is  22  ft. 
long  and  is  a  single  piece.  At  the  front  a  T-slot  is 
planed  in  the  top  for  the  reception  of  the  measuring 

heads.  When  preparing  to  measure,  the  head  A  is  firat 
set  to  approximate  position  and  clamped  by  the  knurled 
nut.  The  head  BC  is  similar  to  the  sliding  head  of 
a  vernier  caliper.  The  adjusting  screw  D  is  fixed  in 
the  head  B  and  projects  through  the  member  C.  Be- 

tween B  and  C  is  a  helical  spring  which  forces  B  away 
from  C  to  the  limit  permitted  by  the  adjusting  nut  E. 

Bed  of  Measuring  Machine 

Brick 

■Brick 

FIG     1. 22-FT.   MKASnUXG    MACHIXE 

FIG.  2.      METHOD  OF  SUPPOUTING  THB  BKU 

When  making  long  pin  or  bar  gages  they  are  supported 
on  V-blocks  F,  of  which  there  are  a  number.  A  set 
of  jaws  is  provided  for  measuring  snap  gages  for  ex- 

ternal measuring.  These  clamp  direct  to  the  measuring 
members  of  the  heads  A  and  B,  and  by  their  use  snap 
gages  up  to  nearly  22  ft.  can  be  checked. 

A  12-ft.  Brown  &  Sharpe  vernier  is  used  for  setting 
all  sizes  within  its  capacity.  For  greater  lengths,  two 
bars  of  known  length  are  made  up  and  laid  end  to  end 
in  the  V-blocks. 

The  method  of  supporting  the  bed  is  about  as  near 
correct  as  it  can  be.  There  are  two  brick  columns  with 
metal  caps.  These  support  the  two  rockers  which  in 
turn  support  the  bed  at  two  points  each.  This  is 
shown  diagrammatically  in  Fig.  2. 

The  pit  lathe  shown  in  Fig.  3  was  built  about  40 
years  ago  by  Mr.  Poole.  The  pit  was  designed  to 
accommodate  work  up  to  100  ft.  in  diameter.  How- 

ever, the  largest  job  so  far,  was  a  sand  wheel  for  the 
Calumet  and  Hecla  mine  which  was  turned  out  about 

25  years  ago.  It  is  still  in  use  at  the 

mine  disposing  of  the  "tailings."  The wheel  is  65  ft.  in  diameter,  provided 
with  buckets  at  the  rim.  It  is  driven 

by  a  ring  of  spur  teeth  near  its  per- 
imeter. The  teeth  were  cut  while  the 

job  was  in  the  lathe,  using  a  gear-cut- 
ting attachment  and  an  end  mill.  The 

pitch  of  the  teeth  is  approximately  5 
in.  One  of  the  men  who  worked  on 
the  sand  wheel  told  me  that  when  it 

was  tested  up  after  completion:  "The 
rim  ran  true  within  0.002  inch." 

Normally  the  pit  lathe  will  swing 
66  ft.,  but  the  head  can  be  blocked  up 
if  necessary  to  swing  100  ft. 

The  spindle  A,  Fig.  3,  is  cast  iron 
about  24  in.  in  diameter  at  the  rear 
bearing  and  about  30  in.  in  diameter 
at  the  front.  A  belt  from  the  counter- 

shaft drives  a  large  seven-step  cone, 
between  which  and  the  faceplate  drive 
there  are  several  reductions.  There  is 
provision  for  driving  either  through 



144 AMERICAN     MACHINIST Vol  52.  No.  3 

the  faceplate  gear  or  through 
the  gear  mounted  direct  on  , 

the  spiijdle.  ■  In  this  way- a 
wide  range  of  speeds  is  ob- 

tainable, suitable  for  a  va- 
riety of  sizes  and  materials. 

In  this  connection  it  may  be 
mentioned  that  at  the  time 
this  lathe  was  designed  many 
naortise  gears  were  used  in 
mill  drives.  The  cogs  of  these 
gears  were  usually  made  of 
hard  maple  or  other  wood, 
the  turning  speed  for  which 
is  much  greater  than  that  of 
metal. 

The  ring  A,  Fig.  4,  is  built 
up  from  a  number  of  steel 
castings  and  is  about  28  ft. 
in  diameter.  The  large  face- 

plate B  is  built  up  in  sec- 
tions, and  at  the  edge  has 

a  turned  flange  C  about  2  in. 
thick  by  about  3  in.  wide. 
This  flange  takes  a  bearing 
between  the  two  large  angle 

plates  D,  at  an  elevation  al- 
most in  line  with  the  tool 

pressure  on  the  work.  Any- 
one who  has  run  an  old-fashioned  pit  lathe  on  work  such 

as  segments  of  circles  will  at  once  appreciate  that  this 
double  support  of  the  rim  of  the  faceplate  will  almost 

entirely  eliminate  end  movement  of  the  spindle,  face- 
plate and  work. 

There  are  a  number  of  attachments  for  this  machine. 
These  have  accumulated  in  the  years  since  it  was  built. 
One  is  a  large  Gleason  gear  cutter  used  principally  for 
mortise  gears.  The  dividing  head  of  the  machine  is 
stored  in  the  pit  where  it  could  not  be  photographed 
but  the  ways  for  the  shaping  slide  and  its  drive  are 
shown  in  Fig.  5. 

This  is  the  same  outfit  that  was  used  for  milling  the 
teeth  in  the  big  sand  wheel  previously  referred  to.  In 
order  that  those  who  are  not  familiar  with  this  work 
may  know  how  it  is  done  I  refer  them  to  Fig.  6.  Here 
is  a  much  smaller  machine  built  by  Gleason  of  Roch- 

ester, N.  Y.  and  capable  of  shaping  the  teeth  of  gears 
up  to  only  10  ft.  in  diameter.  Similiar  reference  let- 

ters will  wherever  possible  be  used  in  Figs.  5  and  6, 
so  that  there  will  be  no  chance  of  confusion.  The  slide 
A  has  a  carriage  B  which  is  reciprocated  by  a  crank  C 

FIG.   4.      THE  BIG  PIT  LATHE 

and  connecting-rod  D.  The  length  of  stroke  can  be 
readily  adjusted.  Mounted  on  top  of  the  carriage  B 
is  a  cutter  head  E  which  carries  a  rotary  cutter  F 
driven  from  the  overhead  drum  by  the  belt  GG.  The 
reciprocating  mechanism  C  is  driven  by  the  belt  HH. 

Both  spur  and  bevel  gears  can  be  cut  in  this.  In 
order  to  cut  bevel  gears  the  slide  .4  must  be  capable 
of  being  adjusted  to  the  angle  of  the  tooth  flank.  As 
there  seems  to  be  no  such  provision  in  the  old  Poole  at- 

tachment shown  in  Fig.  5  I  assume  that  it  was  for 
spur  gears  only.  There  is  also  apparently  no  place  to 
which  the  former  /,  Fig.  6,  can  be  attached.  A  further 
reason  might  also  be  found  in  the  fact  that  the  teeth 
of  the  big  sand  wheel  were  cut  with  an  end  mill. 

Another  one  of  these  big  lathe  accessories,  perhaps 

FIG.   3.     THE  BIG  PIT  LATHE  HEAD FIG.  3.      POOLE  iIOi;TXSE  GEA1;-CU  .  .  ̂ .,w  ..i.VCHIXK 
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FIG.  6.   CUTTING  BEVEL  MORTISE  GEAR 

it  had  better  be  called  a  shop  accessory,  is  the  portable 
milling  machine  shown  in  ,f  i^.  7  where  it  has  been 
used  for  milling  the  locking  keyseats  on  the  tracks  for 

the  16-in.  gun  turrets  for  the  battleship  "Maryland." 
These  tracks  are  28  ft.  outside  diameter  and  each  of 

them  weighs  38  tons.  They  are  built  up  from  four  cast- 
ings which  are  bolted  together  with  fitted  bolts. 

The  first  operation  is  to  plane  the  bottom  after  whjQh 
the  joints  are  planed  on  a  big  Detrick  &  Harvey  open- 
side  planing  machine.  When  finished  and  bolted  to- 

gether the  planed  joint  must  not  admit  a  0.002-in. 
feeler;  the  planing  job  therefore  calls  for  exceptionally 
close  work.  The  method  of  obtaining  such  close  joints 
is  shown  in  Fig.  8. 

The  individual  castings  are  chalked  and  roughly  laid 
off.     The  length  of  the  chord  C  is  either  taken  from 

the  blueprint  or  calculated  and 
laid  out  roughly  on  the  job. 
The  faces  AA  and  BB  are  also 

approximately  laid  out  so  that 
the  excess  metal  for  finishing 
is  equal  at  both  ends.  The 
work  is  now  placed  in  approxi- 

mate position  on  the  planing 
machine,  with  the  point  F  in 
AA  a  certain  distance  from 

the  edge  of  the  planing-ma- 
chine  table.  The  point  D  is 
now  located  the  same  distance 

from  the  edge  of  the  planing- 
machine  table  as  F,  the  line 
DF  being  the  radius  of  the 

circle  of  which  FF'  is  a  part. 
With  the  trammel  set  to  this 
radius  the  casting  is  swung 
(about  F  as  a.center)  till  the 
trammel  (with  one  point  at  D) 

touched  both  F  and  F'.  The 
work  is  now  bolted  down  and 
the  joint  AA  planed,  and  after 
it  is  finished  the  work  is 
turned  around  as  shown  at  the 
right.  The  joint  BB  is  set  the 
same  distance  from  the  edge 

of  the  planing-machine  table 
as  the  center  punch  mark  D. 
The  trammels  are  now  used 

to  test  the  location  of  the  arc  F'F,  relative  to  the 
center  punch  mark  D.  If  care  be  used  the  point 
F  in  AA  can  be  easily  brought  to  within  say  0.005  in. 
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FIG.  8.      HOW  THE  CLOSE  JOINTS  WERE  PLANED 

FIG.   7.      LARGE  PORTABLE  MILLING  MACHINE 

of  its  proper  position  which  would  bring  the  face  BB 
well  within  the  prescribed  limit  of  0.002  in. 

Design  of  Steam-Hammer  Swagers 
By  a.  S.  Hesse 

Swages  are  commonly  made  in  two  types — the  open, 
shown  at  A,  and  the  closed,  shown  at  B,  Fig.  1.  I  con- 

sider the  latter  to  be  superior  for  a  great  deal  of  work. 

This  type  incloses  the  entire  circumference  of  the  forg- 
ing and  insures  an  accuracy  of  size  which  is  not  so 

certainly  obtained  with  the  open  swage  that  incloses 
only  the  upper  and  lower  thirds  of  the  circumference. 

Closed  swages  should  have  a  full  bearing  on  each  side 
of  the  pass,  to  aid  them  to  hold  their  shape  when  they 
eome  together.  They  must  also  be  provided  with  relief 
on  each  side  to  accommodate  the  metal  that  does  not 

•draw  or  exude  through  the  pass  when  the  hammer  blow 
is   struck.     Unless   this   relief   is   provided   a   certain 
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amount  will  spread  outward  at  each  blow  of  the  ham- 
mer, causing  the  swage  to  pinch  the  forging.  This  ef- 
fect is  more  pronounced  on  pieces  that  are  too  large 

for  properly  starting  the  swaging  operation. 
The  relief  generally  considered  good  practice  is  one- 

twelfth  of  the  circumference  relieved  on  each  half  of  the 
swage  on  each  side  of  the  parting  line,  as  indicated  in 
Fig.  2.  This  relief  tapers  away  at  a  tangent  from 
the  circumference  of  the  pass.  At  the  parting  the  cor- 

ners are  rounded  off  in  proportion  to  the  size  of  the 
pass  to  prevent  the  corners  from  digging  in. 

Allowance  should  be  made  for  the  shrinkage  of  the 
forging  when  it  cools,  as  shown  in  Fig.  3,  which 
shows  some  of  the  essential  details  for  a  6-in.  swage. 

riG  c 
A 

7 
FIG  3 

FIGS.  1  TO  3.     FJXAMPI^ES  OF  .SWAGES 
Fig.    1 — Swages    for    round    .stock,    open    and    closed.      Fig.    2 — 

Showing   relief   at  corners   of  swage.      Fig.    3 — Correct  design   for 
a  6-in.   swage. 

The  pass  must  not  be  less  than  6^Vi"-  diameter  for 
the  upper  and  lower  thirds  of  the  two  swage  halves. 

•■  Forged-'swages  are  made  complete  in  the  smith  shop. 
The  smith  should  fit  this  swage  hot  on  a  6i-in.  mandrel, 
or  one  slightly  larger  to  allow  for  the  double  shrinkage 
from  the  making  of  the  swage  to  the  completion  of  the 
work  in  the  swage. 
When  swages  are  fitted  hot  around  a  mandrel  there 

is  little  need  to  pay  much  attention  to  the  side  relief, 
as  the  spreading  action  during  fitting  will  afford  relief. 
The  corners  must  be  rounded  off  to  not  less  than  the 

1-in.  radius  for  this  size,  and  most  of  this  rounding 
should  be  done  before  fitting  to  the  mandrel. 

It  is  not  practical  to  swage  stock  of  more  than  \  in. 
to  I  in.  over  the  size  of  the  pass  of  this  6-in.  swage. 
When  forging  stock  that  is  only  roughly  rounded  up 
from  the  square  before  putting  it  into  the  swage,  more 
side  clearance  must  be  allowed  to  provide  for  the 
comers. 

When  swaging  tubing,  very  little  side  clearance  need 
be  allowed,  as  this  work  must  be  handled  differently,  for 
the  reason  that  part  of  the  pass  must  be  tapered  from 
the  largest  diameter  of  the  tubing  at  the  start  of  the 
swaging  operation  to  the  diameter  to  which  it  is  to  be 
reduced  at  the  finish.  Into  this  tapered  portion  of  the 
swage  the  tubing  must  be  fed  gradually,  as  the  blows 

of  the  hammer  reduce  its  size;  otherwise  it  would  be 
crushed  and  distorted.  The  outside-face  edges  on 
swages  (see  B,  Fig.  2)  must  be  rounded  off  with  a 
medium  degree  of  radius  to  prevent  nicking  and  mark- 

ing the  bars. 
An  experienced  smith  when  swaging  will  not  take  too 

big  a  bite  and  will  use  judgment  as  to  the  amount  of 
stock  to  be  left  for  rounding  up.  The  more  stock 
that  has  been  left  the  shorter  should  be  the  bite  which 
he  takes  as  the  work  advances  into  the  swage. 

The  upper  half  of  the  swage  should  be  rounded  on  its 
front  end  A,  so  that  the  force  of  the  blow  will  come 
nearer  to  the  center  of  the  pass.  Leaving  this  corner 
straight  in  line  with  the  top  surface  is  the  most  common 
cause  of  swage  handles  breaking  when  too  much  stock 
is  allowed  for  rounding  up  in  the  pass. 

Another  prolific  cause  for  breakage  of  swages  is 
hollow  or  uneven  dies  on  the  hammer. 

A  Triple-Purpose  Rack 
By  I.  B.  Rich 

The  illustration  shows  a  convenient  and  yet  inex- 
pensive form  of  storage  rack,  designed  by  J.  P.  Rom- 

bach,  factory  manager  of  the  Glen  L.  Martin  Co.,  Cleve- 
land, Ohio.  The  racks  themselves  consist  simply  of 

the  uprights  A  and  the  horizontal  cleats  B.  Tote  boxes 
of  suitable  size  are  held  by  the  cleats  as  shown  at  C. 

THREE  VVAY.S  OF  U.SING  A  SIMPLE  RACK 

By  substituting  boards  or  platforms  as  at  D,  horizontal 
storage  for  short  tubes  or  other  material  is  easily 
secured.  These  boards  are  easily  removable,  so  that 
boxes  can  be  used  at  any  time  when  it  is  found  more 
convenient  to  do  so. 

By  removing  the  boards  and  leaving  only  the  uprights 
and  cleats,  long  tubing  and  other  material  can  be  easily 
stored  as  shown  at  E.  There  are  doubtless  many  places 
where  racks  of  this  kind  will  be  found  extremely  useful 
on  account  of  the  elasticity  of  the  whole  arrangement 
and  the  ease  with  which  the  storage  space  can  be  varied. 
It  will  be  noted  that  the  boards  and  platforms  are 
braced  by  strips  along  the  underside  and  also  that  the 
cross-strip  in  front  provides  a  convenient  handle  for  re- 

moving or  otherwise  handling  them. 
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IDEAS PRACTICAL 

Small  Round  Threading  Dies 
By  Atol  Maker 

On  page  385,  Vol.  51,  American  Machinist,  M.  H. 
Potter  has  written  a  short  article  partly  describing  the 
making  of  small  round  threading  dies.  A  few  additional 
comments  on   such  dies   should   be  of   interest. 

When  the  dies  are  to  be  made  in  small  quantities,  the 
following  process  may  be  followed  if  excellent  dies  are 
desirable:  The  four  holes  shown  in  Fig.  1  may  be 
drilled  and  reamed  in  a  simple  jig  and  then  plugged  up 
with  a  steel  similar  to  the  steel  in  the  die  blank.  The 
die  should  then  be  set  up  in  a  bench  lathe,  preferably 

FIG.   4 

FIGS.  1  TO    (.     EVOLTITION  OF  THE  DIE 

one  equipped  with  a  push  spindle  tailstock,  and  drilled 
and  tapped  to  size.  A  set  of  four  or  five  taps  should  be 
used,  each  tap  removing  its  share  of  stock  from  the 
blank.  The  final  tap  should  be  to  size,  sharp,  and  should 
only  remove  a  few  thousandths  of  stock  from  the  blank. 
After  this  operation,  the  plugs  should  be  removed. 

This  method  of  plugging  the  holes  to  permit  tapping 
is  superior  to  another  method  often  employed  (tapping 
first,  then  counterboring  the  four  holes),  becpuse  in  the 
former  operation  the  edges  are  sharp  and  clean  cut, 
while  in  the  latter  they  are  blunt  and  burred. 

The  die  can  be  backed  off  while  set  up  in  the  spring 
collet  of  the  bench  lathe,  a  milling^ttachment  equipped 
with  a  tapered  mill  being  used  as  shown  at  Fig.  2. 

After  being  hardened  and  drawn  in  any  convenient 

manner,  the  die  should  be  dipped  in  a  lead  bath  so  as  to 
draw  it  to  a  blue  at  point  A,  Fig.  3,  which  will  mini- 

mize the  danger  of  breaking  at  this,  the  weakest  point. 
The  die  may  be  given  a  fine  cutting  edge  by  grinding. 

This  may  be  accomplished  with  the  same  set-up  used 
for  backing  off  the  die.  An  oil  stone  tapered  to  cor- 

respond to  the  mill  used  in  backing  off  is  used  for  the 
grinding. 
When  the  dies  become  dull  they  may  be  reclaimed  by 

grinding  before  they  are  too  far  gone.  Of  course  they 
are  reground  in  the  same  manner  as  the  first  grinding, 
also  they  should  be  lapped  as  shown  at  Fig.  4,  pressure 
being  applied  at  A.  The  lap  will  remove  metal  at  points 
B,  thus  giving  a  clean  cutting  edge  to  the  die. 

Hobbing  Wormwheels  on  a  Hand 
Milling  Machine 

By  J.  B.  Dunton 

Where  wormwheels  of  one  kind  are  to  be  made  in 
limited  quantities,  an  attachment  to  a  milling  machine 
such  as  is  shown  in  the  illustration  will  be  found  very 
eflScient. 

The  attachment  consists  of  the  base  A,  the  swinging 
wormwheel  housing  B,  work  spindle  C,  and  the  gears  D 
and  E.  The  hob  is  shown  at  G  and  the  wormwheel  to 
be  cut  at  H. 

The  work  arbor  is  rotated  by  a  worm  and  wormwheel, 
contained  in  the  swinging  housing  B,  through  the  gears 
D  and  E,  all  of  which  must  be  so  proportioned  as  to  drive 
the  wormwheel  blank  in  the  proper  ratio  to  the  hob. 

In  the  position  shown  a  blank  may  be  put  on  the  work 

1 

-I 
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HOBBING  THE  WORMWHEEL 
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spindle  without  interfering  with  the  hob.  When  the 
machine  has  been  started  all  that  is  necessary  is  to  de- 

press the  lever  /  attached  to  the  swinging  housing.  This 
brings  the  blank  into  cutting  contact  with  the  hob  and 
is  continued  until  a  stop  set  for  the  proper  depth  of  cut 
arrests  further  motion.  Raising  the  lever  /  brings  the 
finished  wormwheel  out  of  mesh  with  the  hob,  when  it 
can  be  removed  and  a  blank  put  in  its  place. 

The  arrangement  as  shown  is  used  for  bobbing  small 
bronze  wormwheels  in  the  shops  of  the  Acme  Machine 
,Tool  Co.,  Cincinnati,  Ohio. 

Cost  Factors  on  a  Large  Welding  Job 
By  D.  C.  Cook 

The  Reid-Avery  Co.,  Philadelphia,  Penn.,  recently 
completed  a  large  job  of  electric  welding,  on  which 
careful  observations  were  made  on  the  electric  current 
consumption,  time  and  electrodes  required,  as  well  as 
the  preparation   time  such  as  grinding  and  chipping 

FIG.  1.     A  FEW  OF  THE  WELDED  SHIP   ANGLES 

and  the  activity  of  the  welders.  The  job  consisted  of 
4800  miscellaneous  ship  angles,  of  which  those  shown 
in  Fig.  1  are  typical. 

In  view  of  the  great  variety  of  welds  involved,  it  was 
decided  to  base  the  observations  on  the  factors  of  116 

representative  welds,  from  which  averages  were  ob- 
tained for  the  entire  lot.  On  the  116  welds  the  current 

consumed  was  450  kw.-hr. ;  the  time  required,  72.8  hr. ; 
electrodes,    58    lb.      The    preparation    time    amounted 

FIG.   2.     WHERE  THE  JOB  WAS  DONE 

to  52  hr.   The  above  figures  are  based  on  an  actual  weld- 
ing activity  of  33  per  cent. 

Fig.  2  shows  the  equipment  used  on  the  job,  each 
welder  being  fully  equipped  with  current  regulation  de- 

vices, mask  and  gloves  for  personal  comfort  and  pro- 
tection, as  well  as  screens  to  protect  the  neighboring 

welders  from  side  flashes. 

Holding  a  Piece  on  Parallels  on  the 

Magnetic  Chuck 
By  Joseph  C.  Fisher 

When  it  is  necessary  to  grind  the  bottom  of  a  punch 
retainer  or  other  piece,  the  under  side  of  which  is  of 
such  shape  as  to  make  it  necessary  to  rest  it  on  parallels, 
the  magnetic  chuck  will  not  hold  it  unless  one  of  the 
parallels   is  made  to  rest  on   the  frame  of  the  chuck 

L.i..l.»t-ri 

'"""fr'   

FIGS.    1    AND    2.      RIGHT    AND    WRONG    WAY    TO    HOLD    A 
PIECE   ON    PARALLELS 

as  in  Fig.  1,  which  provides  a  positive  and  a  negative 
pole  for  the  magnet.  With  the  parallels  in  the  position 
shown  in  Fig.  2  there  will  be  little  or  no  tendency  to 
hold  the  piece. 

I  have  asked  several  of  the  men  in  our  toolroom  if 
they  could  hold  a  piece  like  this  on  the  magnetic 
chuck  and  the  answer  was  that  they  could  not.  They 
evidenced  considerable  surprise  when  they  discovered 
how  easily  it  was  done. 

Figuring  Diameter  of  Three-Surface 
Tangent  Plug 

By  Wm.  F.  L.  Dobbins. 

I  was  greatly  interested  in  the  problems  of  the  flush- 
pin  gage  by  Cleveland  C.  Soper  on  page  1098,  Vol.  50 
of  the  American  Machinist.  While  his  formulas  for 
Figs.  1  and  2  are  correct,  I  think  the  following  is  much 
more  simple  and  will  be  more  readily  understood  by  the 
majority  of  your  readers. 

In  solving  Fig.  2,  I  follow  the  rule  that  when  two 
dividends  each  have  divisors  which  are  of  the  same 
ratio  to  their  respective  dividends  their  quotients  are 
equal,  and  are  also  equal  to  the  quotient  of  the  sum  of 
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the   two   dividends   divided   by   the   sum    of   the   two 
divisors. 

Example : 

therefore 

60  _  IP   Z_2 

5   ~  ̂'^'  6 

60  +  72       132 

12; 

=  12. 

5  +  6  12 

As  the  tangent  of  an  angle  is  the  ratio  of  the  side 
opposite  to  the  side  adjacent,  it  follows  that  where  two 
adjoining  angles  have  a  side  adjacent  common  to  both, 
their  side  adjacent  equals  the  sum  of  their  sides  opposite 
divided  by  the  sum  of  their  tangents.     Therefore   re- 

in Mr.   Soper's  solution  of  his  diagram  Fig.  4,  he is  correct  so  far  as : 

D  =^  Diameter  of  standard  plug, 

P 

2' 

which  is  all  that  is  necessary,  so  why  go  farther? 
His  next  equation, 

T=  A  +  B 

B 

T=.A  +  ̂\  ̂ 'IL901r_l_l ^  ̂   2  Ll  +  cos  90^  -  e] 

cos  90^ 

is  incorrect ;  the  correct  formula  would  be 

FIGS.   1  TO  3. 
FIG.  J 

DIAGRAMS  FOR  FIGURING  THE  DIAMETER  OF  A  THREE-SURFACE  TANGENT  PLUG 

ferring  to  Fig.  2  of  Mr.  Soper's  problem,  all  the  formula 
necessary  is  the  following: 

r  =  ̂   -f- 

\D  (     sin  (90^ -g)     \]  _  p 

[2  U  +  cos  (90°  -  e)j\       2 

sin  e 
D  +  F 

R 

,      e   ,,      90"  - tan  2  +  tan  — ^ 

0 
cos  (90° 

For  example,  in  Fig.  3  let  us  assume  that  angle  6  is 
30  deg.,  dimension  A  to  be  0.4  in.  and  diameter  of  plug 
to  be  1.4  in. 

Then 

^90°  -  30" For  example,  let  A  in  Fig.  1  =  0.625  in. ;  angle  6  = 

90^  —  e 
30  deg. ;  angle  y  ==  =  15  deg.,  and  angle  Z  =   s   
=  30  deg. 

Therefore: 

1.4  ̂       /90°  -  30"\ =  ̂   tan  (   2   ;  = 
0.7  X  tan  30"  =  0.7  X  0.57735 

D 
=  0.404145  in. 

r  =  A  +  J5-^  =  0.4  +  0.404145 
0.7  =  0.104145 

and 

G  = and 

R  = 

sin  30" 

D  +  F 

0.625 
0.5 =  1.25  =  D  +  F 

1.25 

T  =  A  + 

sin  60' 

{D  /     sin  (90-  -e)     \]       />_„,, 

[2  Vl  +  cos  (90    -  »)/J        2       "•*  "^ r„  „  /     sin  60"     \1       „  „      „  .    ,    „  r,  X.  0.86603      „  „ 

tan  15"  +  tan  30"       0.26795  1-  0.57735 

1.47876  +  in. 

J..25 
0.8452 

Proof: 

F  =  iJ  X  tan  15°  =  1.47876 
 
X  0.26795 

 
=  0.39623-

f 

D  =  R  X  ta.n  30°  =  1.47876 
 
X  0.57735 

 
=  0.85376-(

- 

C  =  D  +  F  =  0.39623 
 
+  0.85376  =  1.24999+

 

=  1.25000—
 

We  may  take  advantag
e  

of  the  same  principle
  

to  find 

the  side  (A  and  B,  Fig.  2)  of  a  rectangle
  
when  the  sum 

of  A  and  B,  and  the  angles  Y  and  Z  are  known 
Formula:

 

^_        A  +  B sin  Y  +  dn  Z 

A  =  C  X  sin  F 
B  =  C  X  sinZ 

+  cos  60 
0.4  +  0.7  X  0.57735 
0.104145. 

Another  correct  formula  would  be 

r90"  -  0 

0.7  =  0.4  +  0.404145  -  0.7  = 

r^^  +  [?.a„(?V-')]-f- 
[The  omission  of  the  term 

D 

^  from  the  last  two 
equations  of  Mr.  Soper's  article  was  a  typographical 
error  for  which  he  is  not  responsible. — Editor] 

Fixtures  for  Holding  Work  in  Lathe 
By  H.  H.  Parker 

The  fixture  shown  in  the  illustration  was  originally 
used  on  a  special  milling  attachment  made  for  the  lathe, 
but  subsequently  was  found  useful  for  special  operations 
when  held  in  the  lathe  chuck. 
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It  consists  merely  of  a  steel  plate  with  a  cylindrical 
steel  stub  screwed  to  it  and  held  by  a  locknut.  The  cen- 

ter line  of  the  plate  has  a  series  of  holes  drilled  and 
tapped  for  No.  10  machine  screws,  by  which  a  pair  of 

Starrett  No.  160  toolmaker's  clamps  may  be  screwed  to 
the  plate  at  different  distances  from  the  center.  These 
clamps  hold  the  work  and  if  they  face  in  opposite  direc- 

tions, the  center  of  the  work  will  coincide  with  the  lathe 
center. 

Starrett  *>l6p 

Toolmaker's 

Steel  Clamp 

FIXTURE  FOR  HOLDING  WORK  IN   LATHE 

Instead  of  being  held  in  the  chuck,  or  for  holding  the 
work  in  the  tailstock  for  drilling,  the  stub  could  be 
tapered  to  fit  the  lathe  centers. 

The  clamps  will  hold  round  or  square  work. 

Broaches  for  a  Keyed  Bushing 
By  Frank  A.  Stanley 

The  halftones.  Figs.  1  and  2,  illustrate  a  set  of 
broaches  for  finishing  the  interior  of  a  bronze  bushing 
used  in  the  front  head  of  the  coal  plugger  made  by  the 
Pneumelectric  Machine  Co.,  Syracuse,  New  York. 

The  bushing  is  4J  in.  long  and  Sfg  in.  outside  diam- 
eter as  indicated  in  Fig.  3.    It  has  two  solid  keys,  s  in. 

FIG.  2. 
THE  FINISHING  BRO.\CH  AND  THE 

LATHE   -MANDREL 

wide,  formed  in  the  bore  and  the  only  method  at  all 
practical  for  machining  the  inside  is  therefore  by  means 
of  broaches.  The  set  of  three  broaches  is  shown  in  its 
case  in  Fig.  1  with  a  guide  plate  and  finished  bushing  in 
the  foreground,  while  Fig.  2  shows  the  finishing 
broach  and  the  lathe  mandrel  used  in  turning  the 
exterior  of  the  bushing  concentric  with  the  broached 
bore.  The  broaches  are  made  up  in  sections  as  repre- 

sented by  the  longitudinal  section  in  Fig.  4.  The  broaches 
proper  are  disks  made  up  in  pairs,  two  cutting  edges 
to  a  section,  and  the  bores  are  ground  out  to  fit  snugly 
over  the  central  body  which  is  threaded  at  the  leading 
end  to  receive  a  tightening  nut  for  securing  all  parts 
in  place.  The  faces  of  the  broaching  disks  are  ground 
square  with  the  bore  to  avoid  springing  the  central 
body  when  clamped  in  position. 

The  pilot  on  the  first  broach  is  small  enough  to 
enter  the  bushing  and  once  in  place  the  broach  starts 
cutting  at  certain  portions  only  of  the  circumference. 
Fig.  5  shows  the  relieved  portions  of  the  edge,  only 
about  one-fourth  of  the  circumference  being  left  for 
cutting  on  this  first  pass  through  the  work. 

The  second  broach.  Fig.  6,  is  relieved  with  narrow 
half-round  grooves  on  both  sides  of  the  rectangular 
keyway  portions,  but  otherwise  the  edge  is  unbroken, 
thus  covering  the  sections  of  the  bore  not  rounded  out 
by  the  first  broach.  The  third,  or  finishing  broach,  cuts 
all  the  way  around  as  indicated  by  Fig.  7.  The  table 
in  the  drawing  shows  how  the  work  is  distributed  be- 

tween the  three  broaches  in  the  set. 

':r..„„/m/„/,„-      "M'./W/M'' 
I>iorne+«rS 

A-J.675  A=?.7ie]A=2.730 
B  -  2.72S  .  B  -  2.136  B  ■  J  T50 
Diome+er  of  Sections \-^yz^ 1-Z-T18 

e  •z.W 

1  =  ?._7Ji 

I-C.735 
3-£T0T 

^=^M, 

5_'t7f: 4  -  2.715 

\-zmb 

3^=  c  7S5 

5-E:750 

_5jL_i7eO| 

6  -  t.-nb' 

e  =  J.736 

6-2.750 

Fig.  4 
Relief-^         /Relief- 

PIG.    1.      THE   THREE   BROACHES    IN   THE    CASE 

I^Broa'ch        Z"J^£roach  3^  (Finish)  Broach 
Fig.  5  Fig.e  Fig.  7 FIGS.    3   TO    7.      DETAILS   OF  WORK   AND   BROACHES 

Fig.   3 — The  busliing.     Fig.   4 — Longitudinal  soction  of  one  of  the 
broaiiios.      Fig.    5 — Cross-section   of  first   broach.      Fig.    6 — Cross- 
section    of    second    broach.       Fig.     7 — Cross-section    of    third    or 
finisliing  broach. 
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Contracts  and  Contractural  Relations 
By  CHESLA  C.  SHERLOCK 

The  importance  of  contract  law  cannot  be  over- 
emphasized in  the  business  and  industrial  ivorld. 

What  the  law  of  contracts  really  includes  can 
best  be  understood  when  it  is  remembered  that 

fully  one-half  of  the  entire  field  of  the  law  arises 
out  of  a  contractual  relation,  either  express  or 
implied. 

FROM  the  earliest  times,  particularly  in  the  trans- 
action of  business,  contract  law  has  played  an  im- 

portant part  in  the  history  of  our  development.  And 

by  no  means  a  small  portion  of  the  litigation  which 
business  men  have  found  themselves  involved  in  has 

been  due  to  a  misunderstanding  or  misapplication  of 

the  rules  which  govern  the  contractual  relation. 

It  is  not  possible  in  a  limited  discussion  of  this 

nature  to  even  hint  at  all  the  phases  of  the  contract- 
ual relation.  We  will  therefore  merely  point  out  to 

business  men  the  principal  features  of  the  relation 

as  they  apply  to  the  usual  transactions  arising  in 

every-day  business  affairs. 
Because  of  the  many  relations  out  of  which  a  con- 

tract may  arise  in  business  affairs,  the  subject  mat- 
ter has  been  divided  and  subdivided  into  many  kinds 

and  forms.  In  many  instances,  different  rules  of  law 
are  applicable  to  each  of  these  kinds  of  contracts. 

Oral  and  Written  Contracts 

In  the  first  place,  the  most  common  division  is  into 
oral  and  written  contracts.  All  business  men  are 
familiar  with  written  contracts.  They  enter  into 

them  each  day.  They  know  that  as  a  matter  of  evi- 
dence, defining  the  exact  agreement  at  the  time  it  was 

entered  into,  there  is  nothing  better  than  a  written 
contract. 

At  common  law,  the  courts  for  a  long  time  refused 
to  enforce  oral  or  unwritten  contracts.  They  held, 
not  to  the  theory  that  they  were  invalid,  but  rather 
refused  to  do  anything  because  of  the  difficulty  of 
establishing  just  what  the  contract  had  been.  Gradu- 

ally, a  change  in  public  opinion  brought  about  a 
change  in  regard  to  oral  contracts  so  that  the  courts 
had  to  take  cognizance  of  them.  But  even  then,  for 
purposes  of  evidence,  the  courts  established  rules 
which  have  endured  to  this  day  respecting  oral  con- 

tracts. They  said  that  oral  contracts  relating  to  cer- 
tain forms  of  proper  could  not  be  enforced,  unless 

something  more  than  making  the  mere  promise  was 
done  at  the  time. 

Mere  promises  were  not  considered  then  as  con- 
tracts and  cannot  entirely  be  said  to  amount  to  con- 
tracts today.  It  is,  however,  safe  to  say  that  a  mere 

promise  which  is  enforceable  by  law  is  a  valid 
contract. 

Then  again,  we  find  contracts  divided  into  express 
and  implied  contracts.  Just  what  this  brief  statement 
means  is  a  matter  which  has  been  extremely  confus- 

ing to  many  business  men.  Where  debt  was  the  mat- 
ter in  contention,  all  obligations  which  were  action- 

able were  regarded  as  contracts. 

But  the  courts  soon  found  that  all  obligations  do 
not,  in  fact,  arise  from  debt,  so  they  could  not  say 
that  they  were  contracts;  so  debt  came  to  be  super- 

seded by  assumpsit,  a  legal  situation  created  to  take 
care  of  those  obligations  which  had  not  arisen  out  of 
a  pure  contractual  relation. 

The  word  "assumpsit,"  translated  freely,  means  "he 
undertook  to  promise."  Soon  assumpsit  came  to  be 
applied  to  purely  fictitious  cases  where  there  had  been 
no  actual  promise  on  the  part  of  the  defendant.  It 
was  then  necessary  to  imply  a  legal  implication  of  a 
promise  in  order  to  recover  under  the  then  existing 
rules  of  law. 

This  policy  of  implying  a  promise  in  order  to  fit 
the  cause  of  action  to  the  remedy  has  survived  to 
this  day  in  many  varying  forms.  Where  there  has 
been  an  actual  promise  to  pay  a  certain  sum  or  do  a 
certain  thing,  the  contract  is  said  to  be  express;  but 
where  there  is  no  actual  promise,  it  is  said  to  be 

implied. 
Where  the  promise  can  be  implied  from  the  con- 

duct of  the  parties,  it  is  said  to  be  implied  in  fact, 
and  where  the  promise  is  merely  fictitious,  it  is  said 
to  be  implied  in  law. 

There  is  nothing  mysterious  about  contracts  im- 
plied in  fact.  Whenever  the  relation  of  the  parties 

to  an  alleged  contract  is  such  that  it  is  reasonably 
to  be  inferred  that  they,  in  fact,  intended  mutually 

to  contract,  we  have  a  plain  example  of  a  contract  im- 
plied in  fact. 

In  the  ordinary  sense,  the  only  difference  between 
an  express  contract  and  a  contract  implied  in  fact 
is  that  under  an  express  contract,  the  parties  arrive 
at  their  promise  either  in  writing  or  by  words  spoken 
orally,  while  in  the  case  of  a  contract  implied  in  fact, 
they  arrive  at  their  promise,  not  by  actual  affirmative 
agreement,  but  by  the  natural  implication  which 
arises  from  their  acts  and  relations  regarding  the 
matter. 

Cases  in  Point 

In  a  California  case,  it  was  said  that  the  only  dif- 
ference between  an  express  and  an  implied  contract 

was  that  in  the  express  contract  all  the  terms  and 
conditions  of  the  agreement  were  expressly  set  out; 
while  in  the  case  of  an  implied  contract  some  one  or 
more  of  the  conditions  had  to  be  implied  by  law  from 
the  subsequent  acts  of  the  parties. 

In  a  Federal  case,  it  was  said  that  if  one  party  per- 
forms a  service  for  another,  with  the  assent  or 

knowledge  of  the  latter,  who  did  not  protest  while 
the  service  was  being  performed  or  availed  himself 
of  it,  if  such  service  was  customarily  paid  for,  a 
promise  to  pay  a  reasonable  value  for  such  service 
is  implied. 

Likewise,  if  a  manufacturer  installs  machinery  on 
the  promises  of  another,  and  the  latter  avails  himself 
of  its  use  and  adopts  it  as  a  part  of  his  equipment  and 
so  treats  it,  there  is  an  implied  contract  on  the  part 
of  the  latter  to  pay  the  manufacturer  for  it. 

In  New  Hampshire,  it  has  been  said  that  the  service 
rendered  must  not  merely  have  been  a  gratuity,  and 
in  Indiana,  it  is  added  that  the  person  performing  the 
service  must  show  that  the  person  benefited  has  done 
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something  from  which  a  promise  to  pay  can  be 
inferred. 

In  Maryland,  it  has  been  said  that  a  contract  will 
not  be  inferred  where  the  facts  are  wholly  inconsist- 

ent with  the  contract  to  be  implied,  and  in  California, 
it  has  been  said  that  no  contract  will  be  implied  which 
would  be  contrary  to  law. 

It  Has  been  noted  that  in  both  express  and  implied 
contracts,  as  a  rule,  the  obligation  is  founded  upon 
consent.  In  fact,  it  seems  to  be  a  general  conclusion 
on  the  part  of  everybody  that  contracts  are  founded 
upon  consent.  This  is  not  always  true,  especially  in 
the  case  of  contracts  implied  in  law.  These  contracts 
are  technically  spoken  of  as  quasi  contracts. 

One  authority  has  said:  "They  are  contracts  in  the 
sense  that  they  are  remediable  by  the  contractual 

remedy  of  assumpsit!" 
These  contracts  arise  entirely  from  implication  of 

law  due  to  the  facts  and  circumstances  surrounding 
the  case.  The  law  pays  no  attention  to  the  intention 
of  the  parties.  What  they  have  done  is  the  sole  criter- 

ion in  that  direction.  In  an  Illinois  case  of  consensual 
contracts,  the  agreement  defines  the  duty,  while  in 
the  case  of  quasi  contracts,  the  duty  defines  the  con- 

tract. This  is  about  as  clear  an  explanation  of  the 
difference  that  can  be  given.  Whenever  the  relation 
of  the  parties  or  their  actions  are  such  as  to  create  a 
legal  duty  a  contract  will  be  implied  that  they  intended 
to  fulfill  this  duty,  regardless  of  what  their  actual  in- 

tention or  desire  might  have  been  at  the  time. 
It  must  be  remembered,  however,  that  there  must  be 

a  valid  consideration  to  the  contract.  The  law  does 
not  imply  in  any  case  the  consideration;  it  implies 
only  the  promise.  The  other  elements  of  a  valid  con- 

tract, which  will  be  discussed  later,  must  be  present 
in  order  to  bind  the  parties  to  any  implied  contract. 

Contracts  Should  Be  Reduced  to  Writing 

This  should,  of  course,  be  a  sufficient  moral  to  those 
who  have  agreements  to  make  to  reduce  them  to  ex- 

press terms,  preferably  in  writing.  While  it  is  doubt- 
less the  desirable  thing  to  do,  all  men  do  not  do  the 

desirable  thing  at  the  proper  time.  There  are  prob- 
ably as  many  implied  contracts  finding  their  way  into 

the  courts  as  there  are  express  contracts,  and  for  that 
reason  no  conscientious  business  man  can  consider 
himself  grounded  in  contract  law  until  he  has  mas- 

tered this  phase  of  the  subject. 
Oftentimes,  it  is  urged  that  contracts  may  be  ex- 

press in  part  and  implied  in  part.  But  this  is  entirely 
absurd.  In  a  Connecticut  case,  it  was  pointed  out 
that  it  is  only  where  parties  do  not  agree  that  the 
law  interposes  and  implies  a  promise.  They  cannot 
promise  as  to  part  and  give  implication  to  part  any 
more  than  two  solid  bodies  can  occupy  the  same  space 
at  the  same  time,  as  another  authority  points  out. 

In  a  Massachusetts  case,  it  was  said  that  the  gen- 
erally recognized  doctrine  is  that  it  does  not  follow 

from  the  fact  that  a  contract  is  invalid,  because  the 
minds  of  the  parties  did  not  meet  as  to  some  of  the 
essential  terms  thereof,  either  because  of  a  mutual 
mistake  or  uncertainty  therein,  that  a  party  thereto 
who  furnishes  material  or  renders  services  to  the 
other  party,  relying  upon  the  terms  as  he  understood 
them,  is  without  a  remedy.  The  promise  to  pay  a 
reasonable  value  for  the  services  or  the  material  in 
this  case  is  implied. 

Contracts  founded  upon  consent,  or  consensual  con- 
tracts as  they  are  called  at  law,  are  divided  into  exe- 
cuted and  executory  contracts.  In  the  previous  dis- 

tinctions which  we  have  considered,  the  distinction 
was  due  to  the  amount  of  evidence  necessary  to  prove 
the  existence  of  the  contract.  In  the  case  of  con- 

sensual contracts,  the  difference  between  executory 
and  executed  contracts  is  not  based  upon  the  evidence 
necessary  to  establish  it. 

The  United  States  Supreme  Court  has  said  that 
an  executory  contract  is  one  where  a  person  binds 
himself  to  do,  or  not  to  do  a  certain  thing;  while  an 
executed  contract  is  one  in  which  the  object  has  al- 

ready been  performed. 
In  other  examples,  it  has  been  pointed  out  that  an 

executory  contract  is  one  requiring  affirmative  action 
for  its  establishment,  while  an  executed  contract  is 
one  which  has  already  been  completed  and  will  stand 
until  disaffirmed. 

Void  and  Voidable  Contracts 

Another  common  division  of  a  certain  class  of 
contracts  is  void  and  voidable  contracts.  A  great 
deal  of  confusion  has  arisen  in  this  class  of  contracts 
because  there  has  been  a  tendency,  even  on  the  part 
of  the  courts,  to  confuse  the  meaning  of  the  two  terms 
and  an  attempt  to  use  them  interchangeably. 

The  law,  because  of  certain  standards  of  public 
policy,  has  declared  that  contracts  relating  to  certain 
subjects  will  be  void.  This  means  nothing  less  than 
that  they  are  an  entire  nullity.  They  create  no  obli- 

gation on  the  part  of  either  party.  So  far  as  the  law 
is  concerned,  the  parties  to  the  contract  and  the  sub- 

ject matter  thereof  remain  in  precisely  the  same  posi- 
tion they  did  before  the  void  contract  was  entered 

into.  It  is  a  contract  which  cannot  be  enforced  in  any 
way  at  law. 

In  a  long  line  of  cases,  the  courts  have  said  that  a 
contract  wholly  void  is  void  as  to  everybody  whose 
rights  would  be  affected  by  it  if  it  were  valid.  In  a 
Michiga  .  case,  it  has  been  held  that  where  one  or 
two  provisions  of  a  contract  are  void  that  the  parties 
may  avoid  the  other  provisions  which  are  not  void. 
This  simply  means  that  any  contract  which  contains 
even  a  small  portion  of  matter  deemed  void  at  law, 
is  not  only  void  in  this  offending  portion,  but  void  in 
its  entirety. 

On  the  other  hand,  a  voidable  contract  is  one  wholly 
binding  upon  one  party  and  binding  upon  the  other 
until  he  repudiates  it.  It  stands  and  binds  both  par- 

ties until  it  has  been  disaffirmed  by  the  party  having  a 
legal  right  to  avoid  its  terms.  A  good  example  of 
avoidable  contract  is  where  a  business  man  enters 
into  a  contract  with  a  minor.  In  the  majority  of  cases,  a 

minor's  contracts  ere  voidable;  that  is,  he  may  repudi- 
ate them  when  he  becomes  of  age.  As  to  the  other 

party,  however,  they  are  as  binding  and  may  be  en- 
forced to  the  same  extent  as  an  ordinary  contract  be- 
tween persons  having  capacity  to  contract. 

Another  distinction  which  might  well  be  observed 
is  that  in  void  contracts,  the  fatal  defect  is  in  the 
subject  matter  of  the  contract.  It  is  something  which 
the  law  has  said  could  not  be  contracted  about.  While 
in  the  case  of  voidable  contracts,  the  fatal  defect  is 

not  in  the  subject  matter  of  the  contract  or  its  pur- 
pose, but  rather  in  the  capacity  of  one  of  the  parties 

to  contract. 
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Contracts  are  often  further  divided  into  unilateral 
and  bilateral  contracts.  Ordinarily,  it  is  a  theory  of 
law  that  no  contract  can  be  treated  as  such  unless 
there  is  a  mutual  obligation  on  the  part  of  the  par- 

ties. This  is  not  altogether  true  else  we  could  not 
enforce  unilateral  contracts  at  law.  These  contracts, 

such  as  options,  a  contract  evidenced  by  a  subscrip- 
tion paper,  or  one  to  enforce  a  reward  offer,  or  a 

guaranty,  are  very  common  in  the  business  world 
today. 

The  courts  have  said  that  if  the  promisor  agrees 

to  do  a  certain  thing  upon  the  performance  of  a  con- 
dition he  sets  out,  that  if  a  promisee  subsequently  per- 
forms the  condition,  that  he  can  enforce  the  promise 

against  the  promisor  even  though  there  was  no 
mutual  obligation  between  the  parties  at  the  time  the 
original  promise  was  made.  There  was  sufficient  con- 

sideration to  bind  the  promisor  to  his  promise,  in  the 
opinion  of  the  courts  and  as  soon  as  the  condition  is 

performed  it  goes  back  and  clothes  the  whole  tran- 
saction sufficiently  as  to  make  it  enforceable  by  the 

promisee  whoever  he  may  be. 
In  the  case  of  bilateral  contracts,  the  parties  have 

undertaken  to  enter  into  a  mutual  relation  whereby 
obligations  and  duties  are  mutually  entered  into. 
Something  must  be  done  on  both  sides  before  the  pur- 

pose of  the  contract  has  been  accomplished.  In  such 
kinds  of  contracts,  the  courts  are  agreed  that  mutu- 

ality is  an  important  element  and  that  the  contract 
cannot  be  enforced  if  there  is  not  a  mutual  obliga- 

tion between  the  parties. 

Summary 

We  have  found,  then,  the    principal    divisions    of 
business   contracts,   by   which   we   mean   those   com- 

monly encountered  in  every -day  affairs,  to  be: 
(1)  Contracts  express  and  implied.  There  are  two 

kinds  of  implied  contracts.  Those  implied  in  fact  and 
those  implied  in  law. 

(2)  Contracts  implied  in  law  are  called  quasi 
contracts. 

(3)  Executory  and  executed  contracts 
(4)  Void  and  voidable  contracts. 
(5)  Unilateral  and  bilateral  contracts. 
In  the  next  discussion,  we  will  take  up  the  elements 

of  business  contracts  and  explain  their  features,  in 
the  light  of  the  leading  decisions. 

German  Machine-Tool  Competition  in  Holland, 
I  Belgium  and  France 

This  letter  from  a  Rotterdam  correspondent  of 
R.  S.  Stokvis  &  Zonen,  Ltd.,  gives  a  vivid  picture 
of  the  post-tvar  dumping  of  German  machine 
tools.    What  are  we  going  to  do  about  it? 

WE  HAVE  here  in  Holland  conditions  such  as 
have  never  been  seen  in  history  and  which  very 
probably  will  never  come  back  again.  It  is  as 

if  at  present  Germany  is  liquidating  everything  she  can 
sell  at  any  price  if  she  only  can  import  food  in  return. 
The  mark  has  fallen  down  to  a  never-thought-of  low 
value.  Today  the  mark  is  worth  less  than  two  American 
cents,  and  all  kinds  of  machinery  are  offered  in  mark 
values  at  a  price,  perhaps  two  to  three  times  as  many 
marks  as  before  the  war — but  with  the  mark  one- 
twelfth  of  its  value.  It  looks  as  if  the  Germans  have 
decided  to  quit  industry  because  machine  tools  are 
imported  into  Holland  in  such  quantities  as  had  not  been 
thought  available  in  Germany.  They  are  not  imported 

by  millions  of  marks,  but  by  milliards  of  marks.  Train- 
loads  are  unloaded  in  the  open  air  and  sold  in  the  street 
like  toys  on  Broadway.  In  a  meadow  near  Utrecht  are 
about  5,000  machine  tools  in  the  open  air,  uncovered, 
and  sold  to  anybody  who  is  willing  to  give  a  handful  of 

marks  for  them.  As  machine-tool  dealers,  we  are  offered 
lathes,  shaping,  planing,  and  upright  drilling  machines 
in  lots  of  300  and  500  at  a  time. 

A  good-looking  German  lathe  with  lead  screw  and 
separate  feed  shaft  is  offered  for  M.  5,000,  which  means 
Fl.  250,  equaling  S80.  A  bench  sensitive  drilling 

machine  complete  with  a  kind  of  Jacobs'  chuck  (500  at 
a  time  were  offered  yesterday  from  stock)  sells  at  M.  70, 
which  means  Fl.  3.50,  or  about  $1.25;   so  the  whole 

machine  was  much  less  than  the  value  of  a  Jacobs' 
chuck. 

A  25-in.  shaping  machine  sold  at  M.  2,000,  equal  to 
Fl.  60,  or  $20.  A  toolroom  grinding  machine  of 
the  same  size  and  kind  as  those  made  by  the  Cin- 

cinnati Milling  Machine  Co.  and  the  Greenfield  Machine 
Co.  sold  at  M.  2,400,  equal  to  Fl.  120,  or  $40. 

From  the  above  you  will  see  how  really  ridiculous  the 
prices  are  at  which  German  machine  tools  can  be  bought. 
The  quality  is  below  the  pre-war  mark,  but  to  say  that 
they  are  good  for  nothing  would  be  wrong.  When  we 
offer  today  an  American  machine  tool  in  guilders,  the 

customer  does  not  say,  "That  machine  would  cost  me  Fl. 
5,000,"  but  he  says,  "That  equals  M.  100,000."  As  long 
as  that  business  goes  on  here  there  is  no  question  of  the 
legitimate  dealer  doing  any  business  worth  mentioning. 
German  lathes  which  were  offered  us  nine  months  ago 
at  Fl.  1,200,  were  considered  cheap;  but  we  can  buy  the 
same  lathes  today  for  Fl.  200. 

Machine  Tools  on  the  Bargain  Counter 

This  thing  will  pass  over.  It  is  to  be  considered  like 
a  heat-wave,  but  meantime  we  have  to  stand  the  heat  of 
this  queer  dumping.  What  is  worse,  however,  is  that 
at  present  nearly  every  manufacturer  here  buys  not 
because  he  has  needs  but  because  tools  are  so  cheap  that 

even  if  he  does  not  want  them,  in  three  or  four  years' 
time,  he  has  a  bargain  anyhow.  And  so  most  of  the 
manufacturers  are  anticipating  their  needs  for  years 
to  come. 

It  is  for  the  writer  personally,  who  has  given  so  much 
of  his  life  to  have  the  high-class  American  machine  tool 
introduced  and  used  in  our  country,  a  hard  thing  that 

at  present  Holland  is  overflooded  with  the  lower-class 
German  tools.  Though  at  present  it  looks  as  if  Holland 
is  making  a  bargain  by  it,  we  fear  that  it  will  set  our 
industry  back  for  years  to  come,  because  the  manufac- 
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turers  will  try  to  use  these  machines  and  by  so  doing 
put  back  real  modern  production  methods. 

Though  not  to  quite  such  a  large  extent,  the  same 
conditions  exist  in  Belgium.  Just  as  here,  most  of  the 
regular  dealers  abstain  from  this  present  funny  gam- 

bling, but  the  Belgian  manufacturers  and  the  French  as 
well,  are  sending  their  representatives  to  Germany  and 
buying  what  they  can  get  at  very  cheap  prices,  because 
of  the  low  rate  of  exchange  between  German  currency 
and  Belgian  and  French  francs.  This  comes  at  a  time 
in  Belgium  when  industry  is  again  in  the  market  for 
machine  tools,  having  been  waiting  for  quite  some  time 
to  see  what  the  Belgian  commission  sent  to  America 
could  get  for  their  needs.  As  you  know,  the  American 
Government  put  at  the  disposal  of  a  Belgian  commis- 

sion a  large  number  of  machine  tools  at  rather  low  prices 
and  with  long  credits,  and  the  Belgian  manufacturers 
were  awaiting  what  that  commission  could  get  for  them. 
This  is  about  over  now  so  that  the  Belgian  industrials 
will  have  to  look  to  the  regular  sources  of  supply  and  w» 
have  already,  by  some  nice  orders,  seen  that  there  are 
going  to  be  normal  conditions  again  in  Belgium,  but 
this  German  dumping,  in  the  case  of  many  manufactur- 

ers, put  an  end  to  proceedings  with  regard  to  the  buying 
of  American  machine  tools  from  the  regular  agents. 

There  are,  of  course,  many  Belgian  and  French  indus- 
trials who,  even  if  they  could  get  it  for  nothing,  would 

not  think  of  buying  German  material,  but  a  large  per- 

centage think  and  say:  "Business  is  business,  and  I 
buy  my  stuff  where  I  can  get  it  cheap."  Even  the 
French  Government  pronounced  this  in  a  circular  to 
industrials  in  France,  encouraging  them  not  to  buy  from 
America,  but  to  go  to  Germany  and  take  advantage  of 
the  low  rate  of  exchange,  promising  the  French  indus- 

trials every  facility  as  to  viseing  of  the  passports  and 
the  free  movement  in  Germany  of  the  representatives. 

Commercial  World  Upset  Over  Exchange 
Being  Out  of  Balance 

The  whole  commercial  world  is  upset  at  present 
because  the  exchange  is  out  of  balance  all  over  the  world. 
Compared  with  America,  Belgian  and  French  francs  are 
very  low,  about  half  their  normal  value.  Compared 
with  Dutch  currency,  Belgian  and  French  francs  are 
low,  and  the  guilder  high,  but  if  you  take  the  high  guil- 

der compared  with  the  franc,  it  is  low  compared  with 
the  American  dollar.  If  you  take  the  low  franc  com- 

pared with  the  Dutch  guilder,  which  in  its  turn  is  low 
compared  with  the  American  dollar,  that  same  franc, 
doubly  cheap  compared  with  Dutch  and  American  cur- 

rency, is  top-high  compared  with  the  German  mark  and 
Austrian  crown.  And  so  it  is  no  longer  a  question  of 
what  you  are  willing  to  buy,  but  the  relation  between 
the  different  currencies  which  causes  the  buying  move- 

ments in  the  one  or  the  other  direction,  and  though  a 
country  like  yours  or  ours  may  be  proud  about  the  high 
mark  of  their  currency,  it  turns  to  be  a  nice  knife  which 

cuts  one's  self!  The  low  value  of  the  German  mark  is 
still  lower  than  you  consider  it  to  be,  for  in  Holland, 
to  say  that  a  mark  is  two  American  cents  is  not  right, 
because  the  Dutch  guilder,  which  usually  is  worth  40 
American  cents,  today  is  only  worth  about  35  American 
cents.  When  the  German  mark  and  the  American  dollar 
were  put  next  to  each  other  in  Rotterdam,  before  the 
war,  the  comparison  was  M.  4  was  equal  to  $1 ;  at  pres- 

ent $1  is  equal  to  M.  53  and  that,  of  course,  kills  busi- 
ness with  America  and  hurts  the  United  States. 

What  we  are  going  to  give  you  is  only  a  short  synop- 

sis. You  will  understand  that  because  of  circumstances 
as  described  above,  so  many  conditions  are  arising  that 
one  could  write  a  book  about  it.  The  whole  world,  and 
especially  Dutch,  Belgian  and  French  people  are  dis- 

cussing the  reason,  and  one  hears  all  kinds  of  surmises. 
The  one  says  it  is  because  the  commercial  balance  of  the 
exchange  of  goods  is  very  much  against  Germany,  and 
therefore  because  they  have  no  gold  to  export  the  mark 
must  go  lower  and  lower,  but  seeing  the  enormous  dump- 

ing of  Germany,  many  say,  "No,  it  is  because  the  real 
value  of  the  mark  in  Germany  proper  has  to  be  dis- 

counted."    But   yesterday  we   heard   another   surmise. 
One  Bank  in  Holland  Sells  Eighty  Million 

Marks  Each  Day 

A  business  man  of  importance  assured  us  that  one  bank 
alone  in  Holland  sells  every  day  in  Holland  eighty  mil- 

lion marks,  and  has  orders  to  sell  them  at  any  price,  and 
his  surmise  was  that  Germany,  having  to  pay  the  Allied 
Powers  a  hundred  thousand  million  marks,  has  a  big 
interest  that  that  mark  be  very  cheap.  If  they  can 
reduce  it  so  that  instead  of  M.  4  equaling  a  dollar — say 
M.  400  equal  a  dollar  to  take  an  example — that  would 
mean  that  in  reality,  instead  of  having  to  pay  the  Allied 
Powers  a  hundred  thousand  million  marks,  they  will  only 
have  to  pay  them  a  thousand  million  marks;  and  with 
regard  to  Germany  proper,  it  is  in  the  interest  of  the 

German  Government  as  well.  He  said,  "Take  a  regular 
employee  here  in  the  office  with  a  salary  of  M.  3,000  per 
annum,  of  which,  on  account  of  the  present  enormous 
debts  of  the  German  Government,  he  would  have  to  pay 
M.  1,000  taxes.  The  man  could  not  do  it  or  would 
become  a  revolutionary,  but  if  the  man,  because  of  the 
low  value  of  the  mark,  gets  a  salary  of  M.  30,000  per 

annum  he  can  easily  pay  that  same  M.  1,000." 
You  will  see  from  the  above  that  what  happens  at 

present  in  the  central  countries  is  a  puzzle,  no  matter 
from  which  side  you  look  at  it  but  what  we  know  for 
sure  is  that  at  present  it  makes  a  regular  business  in 
American  machine  tools  an  impossibility.  Truly  yours, 

R.  S.  Stokvis  &  Zonen,  Limited. 

An  Expensive  Clamp 
By  George  P.  Pearce 

There  was  a  near  riot  in  the  shop  the  other  day 
and  this  is  how  it  happened:  Tom  Fellows,  who  is  a 
first-class  toolmaker,  was  drilling  some  holes  in  a  jig 
at  the  sensitive  drilling  machine,  and,  finding  he  wanted 
another  drill,  he  left  the  jig  and  his  micrometer  on 
the  machine  table  while  he  went  to  the  toolroom. 

While  he  was  away  Jake,  the  helper,  came  along  and 
wanted  to  drill  a  hole  in  a  piece  of  brass  plate.  He 
started  in  and  almost  got  the  hole  through  when  the 

drill  "caught"  and  spun  the  plate  around,  cutting  Jake's 
fingers. 

Jake  stopped  the  machine  and,  looking  around  for 

something  to  hold  the  plate,  spied  Tom's  micrometer 
which  looked  to  him  to  be  a  good  tool  to  clamp  things 
with,  so  he  proceeded  to  clamp  the  brass  plate  good 
and  tight  so  it  could  not  slip  again.  He  was  calmly 
drilling  once  more  when  Tom  returned  and  saw  his 
micrometer  acting  as  a  clamp,  whereupon  Tom  said 
things  utterly  unfit  for  publication.  The  foreman  finally 
compromised  the  situation  by  requiring  Tom  to  pay 
25  per  cent  toward  a  new  one  as  a  penalty  for  being 
so  careless  as  to  leave  his  mikes  lying  around,  and  Jake 
to  pay  25  per  cent  for  monkeying  with  things  that  he 
had  no  right  to.    The  department  paid  the  balance. 
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Testing  Hacksaw  Blades 
By  HOWARD  H.  GEORGE 

Assistant    Knglneer.    Public   Service    Railway   Co. 

A  weli-knoicn  engineer  once  said  to  his  staff, 
"Opportunities  to  figvre  out  a  loay  to  save  the 
company  money  are  staring  you  in  the  face  every 
day,  and,  if  you  are  only  vnse  enough  to  recognize 
and  take  advantage  of  them,  you  can  make  your- 

self and  your  department  invaluable  to  your  em- 
ployer."   Here  is  a  case  in  point. 

SOME  electric  railway  companies  have  been  inclined 
to  regard  the  engineering  department  as  a  liability 
rather  than  an  asset  and,  in  a  few  cases,  such  an  at- 

titude may  have  been  justified.  This  is  perhaps  due,  to 
a  large  extent,  to  the  fact  that  the  principal  function  of 
the  engineer  is  to  plan  and  supervise  the  construction 
of  work  which  generally  involves  the  expenditure  of  con- 

siderable sums  of  money,  and,  too  often,  the  real  value 
of  a  high-grade  engineer  in  securing  a  safe  design  and 
an  economical  expenditure  of  the  money  is  overlooked. 
But   there   is   another  very   large    field   in   engineering 

''  should  also  the  worthlessness  of  such  "tests"  fc-  com- 
parative purposes. 

A  hacksaw  blade,  in  itself,  may  seem  like  a  very  trivial 
article  and  not  one  on  which  very  much  money  might 
be  saved,  but  a  careful  analysis  of  its  use  should  prove 
that  this  is  not  true,  and  that  an  occasional  test  is  well 
worth  its  cost  in  order  to  insure  the  purchase  and  use  of 
the  blade  which  will  cut  the  most  metal  in  the  quickest 
possible  time.  For  in  these  days  of  high  labor  rates, 
this  item  will  generally  amount  to  more  than  the  value 
of  the  blade  itself. 

Some  time  ago,  during  a  visit  to  the  factory  of  a 
manufacturer  of  testing  machines,  the  writer  was  shown 
a  machine  for  the  automatic  testing  of  files  in  which  an 
autographic  record  of  the  result  of  the  tests  was  ob- 

tained. The  large  number  of  hacksaws  being  used  on 
the  property  on  which  he  was  employed  had  previously 
appealed  to  him  and  the  thought  occurred  that  such  a 
machine  could  easily  be  adapted  to  the  requirements  of 
a  suitable  test  for  hacksaw  blades.  The  proposition  was 
put  up  to  the  firm  and  they  agreed  to  equip  the  machine 
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which  should  not  be  overlooked  when  criticising  the  pro- 
fession, in  which,  if  he  utilizes  his  opportunities,  the 

engineer  may  be  of  real  value  to  his  employer. 
The  writer  has  seen  and  prepared  specifications  for 

many  track  materials  but,  although  thousands  are  used 
every  year  on  all  railway  properties  of  any  size,  he  has 
never  seen  a  railway  company  specification  to  cover 
hacksaw  blades.  It  is  true  that  many  companies  do  sub- 

mit samples  of  the  blades  they  are  using  or  contemplate 
using  to  so-called  tests,  but  the  latter  are  too  often  made 
in  such  a  way  as  to  have  no  real  value  whatever.  As  a 
general  thing  such  testing  was  limited  to  a  distribution 
of  the  samples  among  the  various  roadmasters  to  be 

"tried  out."  These  men,  in  turn,  handed  them  to  vari- 
ous foremen  who  turned  them  over  to  a  track  laborer 

to  use.  "Reports"  were  then  transmitted  to  the  super- 
intendent showing  the  "results"  of  the  test,  and  it  was 

but  rarely  that  two  reports  would  agree  as  to  the  merits 
or  value  of  the  same  blades.  The  reason  for  such  ad- 

versity  of  opinion   should,   of  course,   be  obvious,   as 

and  make  the  tests  and,  the  approval  of  the  railway 

company's  management  having  been  obtained,  they  were 
arranged  for.  In  view  of  the  present  publicity  bein.? 
given  to  the  necessity  for  economy  in  every  direction,  it 
was  thought  that  the  results  of  these  tests  might  be  of 
sufficient  value  to  bring  them  to  the  attention  of  the 
many  users  of  hacksaw  blades.  The  results  obtained  in 
this  test  were  no  different  from  what  might  be  expected 
on  any  property,  and  it  is  believed  that  they  are  well 
worth  a  careful  study  and  analysis  by  any  extensive  user 
of  hacksaw  blades. 

There  are  many  different  ways  in  which  comparable 
tests  of  hacksaw  blades  may  be  made,  but  it  is  the 

writer's  belief  that  the  most  scientific  method  and  the 
one  which  gives  the  only  satisfactory  and  conclusive  re- 

sults, is  one  in  which  the  blades  are  all  of  the  same 
dimensions,  have  the  same  number  of  teeth  per  inch,  or 
as  nearly  the  same  number  as  possible,  and  where  every 
blade  is  tested  to  the  point  of  destruction ;  that  is,  where 
the  blade  no  longer  cuts.    To  obtain  comparable  results. 
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all  the  blades  must  be  tested  in  the  same  machine,  at 
the  same  length  and  rate  of  stroke,  the  same  tension, 
the  same  pressure,  and  must  cut  the  same  cross-section 
of  metal  from  the  first  stroke  till  the  last.  It  would  also 
seem  desirable  ^hat  the  metal  upon  which  the  test  is 

being  carried  out  should  approximate,  as  closely  as  pos- 
sible, the  characteristics  of  that  in  the  rail  or  other 

steel  on  which  the  saws  are  to  be  used  in  actual  practice. 

The  test  specimen  was  a  steel  bar  1-in.  square  having  as 
nearly  as  practicable  the  same  chemical  analysis  as  our 
rail,  the  same  steel  being  used  for  every  blade.  The  cut 
was  made  lengthwise  of  the  bar  so  that  all  saws  were  at 
all  times  cutting  through  a  1-in.  section  of  metal.  This 
insured  that  the  rate  of  cutting  at  any  time  would  be 
comparable  in  the  case  of  every  saw  tested,  and  permit- 

ted the  test  of  all  blades  to  be  made  on  the  same  bar. 

TABLE  I.    COMPARATIVE  ANALYSIS  OF  RESULTS  OF  TESTS  OF  HACKSAW  BLADES 

Total  Labor 
Total Cost 

Labor Total 
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Amounts 
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Cost  per 
Inch  Cut 
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Assumed) 

Cut 
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=  100?;) 

"A" 58.0 43,000 0.001349 $0   11979 $0.00207 
860 

14.83 

$2  6511 $0.04571 $0.04778 

109.31% 92.95% 

"B" 24.7 22,500 0.001098 0.II8II 0.00478 450 
18.22 

1.3875 0.05617 
0.06095 139.44 39.58 

••C" 
60.3 87,000 0.000693 0.11250 0.00187 

1740 
28  85 5  3650 0.08899 0.09086 207.87 96.63 

"E" 
53.1 

66,500 
0.000798 0   13188 0.00248 1310 24.67 4  0386 0.07606 0  07854 179.68 

85.09 
62.4 42,300 0  001475 0.  1 1901 0.00191 846 

13.56 2  6085 0.04180 0.04371 
100.00 

100.00 

"F"* 45.9 
8L800 

0.000561 0.11500 0  00251 1636 35  64 5  0450 0.10991 0   11242 257.19 73.56 

•  Special  Tungsten Alloy  Steel. 

A  saw  that  would  give  entirely  satisfactory  results  on 
an  ordinary  rail  might  fail  miserably  on  some  tool  steels. 

In  the  actual  tests  referred  to,  every  effort  was  made 
to  eliminate  the  personal  element  and  the  greatest  care 
was  taken  to  insure  uniform  conditions  throughout,  so 
that  any  part  of  any  test  could  be  duplicated  at  any 

time.  Manufacturer's  samples,  with  but  one  exception, 
were  not  used  but  the  blades  tested  were  either  taken 

from  our  own  stock  or  were  purchased  from  jobbers' 
stocks.  In  the  exception  referred  to,  the  test  of  these 
blades  showed  them  to  be  the  least  efficient  of  all,  so 
there  could  be  no  claim  made  that  the  blades  developing 

the  highest  efficiency  were  "doctored  samples"  especially 
prepared  for  the  test. 

Six  different  makes  of  blades  were  tested,  three  of 
each  being  tested  to  the  point  of  failure.  The  pressure 
was  obtained  by  means  of  a  weight  suspended  over  a 
pulley  and  its  amount  was  determined  by  a  few  pre- 

liminary experiments.  In  each  case,  the  cutting  was 
done  on  the  forward  stroke  only,  the  saw  being  auto- 

matically raised  on  the  backward  stroke.  Care  was 
taken  to  see  that  the  tension  was  the  same  in  all  cases. 

The  length  of  stroke  and  the  rate  was  kept  uniform,  and 
the  number  of  strokes  was  recorded  by  a  counting  device 
attached  to  the  machine.  The  autographic  chart  was 
adjusted  around  a  vertical  drum  so  connected  as  to  ro- 

tate uniformly  a  fixed  amount  for  each  stroke.  The 
pencil  point  was  held  in  a  device  which  moved  upward 
on  the  chart  at  a  rate  depending  directly  upon  the  rate 
of  cutting  of  the  blade.  In  tabulating  the  result?;,  for 
obvious  reasons,  the  names  of  the  makers  of  the  various 
blades  have  not  been  referred  to,  the  different  manufac- 

turers' blades  being  designated  by  a  letter,  individual 
blades  being  numbered. 

It  is  believed  that  the  test  itself  showed  the  relative 
efficiency  of  the  various  blades  submitted  to  it  beyond 
question.  In  comparing  the  results  obtained,  a  value  of 
100  per  cent,  was  assigned  to  the  blade  making  the  best 
average  showing  and  the  value  of  all  the  others  was  re- 

duced to  this  basis,  as  shown  in  the  accompanying  table. 
The  cost  of  the  blades  was  based  upon  actual  quotations 
at  the  time  of  the  test,  based  upon  an  order  for  all  the 
saws  required  for  a  year.  In  order  to  apply  the  results 
of  the  test  to  actual  field  conditions  to  determine  as 
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closely  as  possible  what  the  amount  of  saving  would  be 
by  using  the  most  efficient  saw,  a  number  of  observations 
were  made  in  the  field  to  determine  approximately  how 
long  the  old  make  of  blades  were  serviceable  before  be- 

ing discarded.  The  average  time  was  in  this  way  fixed 
at  about  30  min.  of  actual  cutting.  The  rate  paid  for 
labor  at  the  time  of  the  test  was  18J  cents  per  hour,  and 
upon  this  basis  it  was  determined  that,  other  things 
being  equal  in  both  cases,  the  use  of  the  most  efficient 
cutting  saw  (based  upon  a  total  requirement  of  455 
gross  per  year)  would  result  in  a  labor  saving  of  over 
$5000  per  year. 

The  test  showed  that  the  blade  making  the  best  show- 
ing did  the  same  amount  of  work  as  that  with  the  poor- 
est record  and  more  than  two  and  one-half  times  as 

quickly  (see  column  8  of  table) ;  therefore,  it  is  evident 
that  the  difference  in  time  would  represent  the  labor- 
saving  due  to  the  use  of  the  most  efficient  blade.  In  ad- 

dition, the  saw  showing  the  greatest  efficiency  cut  a 
total  of  36  per  cent,  more  metal  than  the  saw  with  the 
lowest  efficiency.  This  means  that  the  same  amount  of 
work  could  have  been  done  with  the  most  efficient  saw 
with  the  use  of  about  26.5  per  cent,  less  saw  blades, 
which  in  the  case  referred  to  would  have  meant  the  sav- 

ing of  the  cost  of  about  120  gross  of  saws  per  year.  In 
order  to  see  that  the  saws  being  supplied  continue  up  to 
the  standard  of  the  specimens  used  in  the  tests,  addi- 

tional tests  of  blades  taken  from  stock  should  be  made 

from  time  to  time;  but  this  is  true  of  all  tools  or  ma- 
terials and  is  not  peculiar  to  saw  blades. 

Less  Scrap  and  More  Production 
By  John  R.  Godfrey 

Johnson  is  introducing  a  "spoiled  work"  campaign — 
not  to  raise  the  percentage  as  you  might  pessimistically 
imagine,  but  to  wipe  it  off  the  books.  Of  course,  he 

doesn't  expect  to  get  into  the  hundred  per  cent  class  in 
this,  but  he's  cutting  it  down  and  learning  several  things 
about  his  machine  equipment,  his  foremen  and  his  men 
at  the  same  time. 

Spoiled  work  doesn't  just  happen — there's  a  reason,  as 
the  ads  say.  And  it's  Johnson's  notion  that  it  pays  to 
find  the  reason  and  remove  the  cause — if  possible.  Hence 
the  campaign. 

Being  a  great  believer  in  publicity,  he  staged  another 
exhibition  and  sent  me  an  invite  and,  being  in  tovwi,  I 
naturally  dropped  around  to  see  the  show.  And  it  was 
some  show — with  a  lot  of  food  for  thought  as  well  as  for 
the  foundry  scrap  pile. 

Johnson  had  been  saving  up  a  fine  collection  of  scrap 
for  some  time — not  for  its  amount,  but  for  the  variety 
of  causes  which  lay  behind  it.  (Johnson's  strong  on 
reasons  and  becauses.)  Then  he  arranged  it  in  fairly 
small  groups — sort  of  sample  boards  of  how  not  to  do  it 
— when  the  pieces  were  small  enough.  The  larger  pieces 
he  had  fixed  up  to  show  the  defects  to  their  best  advan- 

tage. Where  the  "botch"  was  inside  a  casting,  he  had 
the  metal  all  around  it  painted  white  as  a  background 
to  show  it  off  in  all  its  glory. 

Many  pieces  were  tagged  to  tell  what  ailed  them,  what 
caused  the  trouble  and  how  it  could  be  avoided.  Defects 
of  all  sorts  were  shown  and  it  made  a  striking  exhibit 
of  the  frailties  which  beset  the  average  machine  shop. 

These  exhibits  were  placed  where  they  could  be  easily 
inspected  at  noon  and  there  was  a  goodly  crowd  around 
them  when  I  got  there.  No  names  were  on  the  pieces 
but  every  man  knew  his  own  handiwork  and  it  isn't 

Johnson's  idea  to  call  a  man  down,  in  public  for  any- thing.   And  the  men  appreciate  it. 
"It's  at  least  half  our  own  fault  in  most  cases  when  a 

man  spoils  a  piece  of  work,"  Johnson  told  me.  "We 
don't  stop  to  realize  that  too  few  of  the  men  have  had 
real  training  as  we  used  to  know  it.  Foremen  are  too 
busy  in  most  cases  and  training  departments  are  all  to* 
few  and  far  between.  So  I'm  going  to  have  a  little 
smoker  tomorrow  night  and  have  some  of  the  best  men 
we  have  tell  us  just  how  these  things  happened  and  how 
to  prevent  them. 

"There's  no  lecture  hidden  away  and  the  boys  know 
it.  They're  just  as  anxious  for  a  low  percentage  of 
scrap  as  I  am,  because  they're  taking  a  real  pride  in  the 
job  and  there's  a  bonus  in  it  also  for  lowering  the  scrap average. 

Paying  Men  for  Not  Spoiling  Work 

"The  next  show  of  this  kind  we  stage  I'm  going  to  put 
a  price  tag  on  every  piece.  I  want  to  show  the  cost  of 
the  material,  the  waste  of  labor  and  the  total  cost  to  the 

company.  One  of  the  great  troubles  is  that  men  don't 
know  what  things  cost  and  it's  up  to  us  to  tell  'em — 
and  tell  'em  the  truth  about  it  too.  The  old  system  of 
fines  is  bad  in  every  way  and  it  doesn't  get  anywhere 
in  the  long  run.  Paying  men  for  not  spoiling  work  is 
a  heap  better  for  all  concerned.  It's  more  effective  and 
leaves  a  better  taste  in  the  mouth. 

"There's  more  work  spoiled  because  of  disturbed 
mental  conditions  than  anyone  realizes.  A  sick  wife  or 
kiddie,  lack  of  coal,  the  loan  shark  and  even  a  plain 
grouch  over  cold  pancakes,  may  all  make  a  skilled  man 

slip  a  cog.  That's  one  of  the  reasons  I  try  to  get  the 
wives  and  families  interested  in  the  shop  and  its  work. 

It  adds  to  a  man's  pride  in  his  work  and  that  of  itself 
is  a  big  factor  in  reducing  wastage. 

"Then  too,  Godfrey,  old  man,  it's  the  most  economical 
way  of  boosting  real  production — and  we  sure  do  need 
production  all  over  the  world.  We  hear  a  lot  about  men 

holding  back  in  the  shop  and  I  presume  it's  true  in  some 
cases.  But  I'm  dead  sure  you'll  find  a  case  of  strained 
relations  or  lack  of  understanding  at  the  bottom  of  it. 

It's  a  bad  thing  to  throw  a  monkey  wrench  in  the  gears 
of  any  machine,  but  the  fellow  who  puts  the  wrenches 
where  they  will  be  handy,  or  furnishes  reasons  for 

throwing  them  in,  isn't  altogether  blameless. 
"You  and  I  have  both  known  shops  where  the  manage- 

ment had  heart  failure  if  a  man  earned  10  or  15  per 
cent  over  the  regulation  wages.  Always  fudged  up  some 

excuse  for  cutting  the  piece  rate  so  he  couldn't  earn 
'too  much.'  We  both  know  it  only  takes  a  few  such 
cases  to  make  any  man  with  an  ounce  of  gray  matter 
hold  back,  if  necessary,  so  as  not  to  earn  more  than  the 

limit.  We've  even  known  'em  to  tuck  away  a  few  pieces 
under  the  bench  to  help  out  the  average  on  a  day  when 

they  don't  feel  just  up  to  scratch. 
"We've  both  been  in  the  shop,  Godfrey,  and  we  know 

that  we'd  do  the  same  thing  under  the  same  circum- 
stances. And  we  know  we'd  blame  the  management 

which  made  us  hold  back.  It's  a  dern  poor  kind  of 
management,  between  you  and  me,  and  I  don't  propose 
to  have  it  around  here  as  long  as  I  have  my  usual 

amount  of  horse  sense  left.  And  I  don't  mean  to  give 
the  boys  any  good  excuse  for  even  holding  back  on  the 

job.  If  they  do — I'm  the  guilty  man  and  I  won't  try 
and  lay  it  on  them  either." This  production  game  has  several  sides  and  Johnson 

knows  it — and  best  of  all  he's  trying  to  play  fair. 
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Guaranties  Against  Price  Reductions 
SHOULD  the  sale  price  of  an  article  be  guaranteed 

against  decline?  If  it  should,  for  how  long  a  time 
should  the  guaranty  endure?  What  action  on  this 
problem  is  to  the  best  advantage  of  the  manufacturer? 
Of  the  dealer?     Of  the  consumer? 

These  are  some  of  the  questions  to  be  settled  by  the 
Federal  Trade  Commission  at  a  series  of  hearings 
to  be  held  in  the  near  future.  They  are  of  sufficient 

importance  to  machine-tool  makers  and  dealers  to  war- 
rant careful  consideration. 

At  the  request  of  the  commission  we  are  taking  this 
means  to  inform  our  machine-tool  friends  of  the  com- 

ing hearings  and  to  urge  them  to  take  advantage  of 
the  opportunity  to  express  their  views.  An  extract  from 

the  circular  letter  sent  by  the  Federal  Trade  Commis- 
sion and  signed  by  the  chairman,  Victor  Murdock, 

follows : 
Federal  Trade  Commission 

Washington,  26  December,  1919. 
Gentlemen : 

This  question  of  guarantee  against  decline  In 
price  has  been  the  subject  of  so  many  complaints 
before  the  Commission  and  opinion  seems  to  be  so 
diverse  that  the  Commission  has  determined  to  go 
into  the  whole  matter  thoroughly. 

As  a  basis  for  the  necessary  expenditures  attend- 
ing upon  such  an  inquiry,  such  formal  complaints 

have  been  issued  presenting  various  phases  of  the 
subject.  To  the  end  that  every  party  at  interest 
may  be  fully  represented,  the  Commission  is  invit- 

ing, generally,  producers,  manufacturers,  mer- 
chants (wholesale  and  retail)  and  consumers,  to 

declare  their  interest  so  that  the  Commission  may 
know   what    parties    should   be    represented. 

As  soon  as  this  list  of  the  parties  at  interest  in 
the  matter  can  be  compiled,  it  is  the  purpose  of  the 
Commission  to  invite  each  or  any  of  them  to  submit 
his  observations  in  writing.  This  follows  the  cus- 

tom of  the  Commission  in  numerous  other  similar 
cases. 

A  reasonable  time  limit  for  the  filing  of  written 
statements  will  be  given,  after  which  they  will  be 
assembled  and,  as  far  as  possible,  classified,  and 
each  correspondent  will  be  furnished  with  a  copy  of 
the  whole  document. 

As  soon  thereafter  as  is  possible,  it  is  the  purpose 
ol  the  Commission  to  call  a  general  hearing  at 
Washington  at  which  parties  at  interest  may  be 
present  in  person,  by  representative  or  by  counsel, 
and  an  orderly  method  for  hearing  the  matter  will 
be  laid  out. 

As  in  everything  where  the  public  interest  is 
involved,  the  utmost  expedition  consistent  with  care 
and  full  opportunity  for  the  presentation  of  all 
sides,  is  to  be  desired. 

Keeping  Our  Foreign  Markets 
AMONG  the  problems  which  face  us  during  the  com- 

l\  ing  year — and  they  are  many — is  the  problem  of 
export  trade.  Do  we  want  it  and,  if  so,  what  are 
we  going  to  do  about  it? 

The  domestic  demand  for  machine  tools  is  so  great 

that  most  shops  are  much  behind  on  orders.  And  this 
is  practically  a  cash  business,  while  export  trade,  to 
the  countries  of  Europe  at  least,  must  be  on  some  sort 
of  a  credit  basis.  Shall  we  neglect  even  a  part  of  our 
domestic  cash  business  in  order  to  supply  Europe  with 
machines  on  time  payments? 

But  the  answer  is  not  so  simple  as  it  seems.  In 
normal  times,  before  the  great  war,  we  export-ed  ap- 

proximately 25  per  cent  of  our  machine-tool  output 
and  were  very  glad  of  such  a  market.  Shall  we  allow 
this  outlet  for  25  per  cent  or  even  less  a  proportion 
of  our  product  to  slip  away  from  us? 

»     *     * 

There  are  still  other  sides  to  this  question  also. 
The  sooner  Europe  can  get  a  firm  manufacturing  basis, 
the  sooner  can  she  pay  back  our  loans  and  afford  a 
stable  market  for  our  product.  And  if  Europe  does 
not  recover  quickly  enough  to  prevent  financial  and 
political  chaos,  it  is  bound  to  involve  us  as  well.  Such 
a  disaster  can  sweep  over  the  3000  miles  of  ocean 
even  more  readily  than  did  the  scourge  of  influenza, 
which  took  more  American  lives  than  did  the  nineteen 
months  of  war. 

Unless  we  look  beyond  the  present  and  even  the  im- 
mediate future,  we  are  courting  trouble.  We  must 

help  the  manufacturers  of  Europe  re-establish  them- 
selves for  the  sake  of  world  peace  and  prosperity.  We 

have  too  long  failed  to  realize  that,  whether  we  like  it 
or  not,  we  are  not  and  can  never  again  be  an  isolated 
nation.  We  must  play  the  business  game  as  part  of  the 
world,  not  as  a  provincial  community. 

Foreign  business  is  not  a  thing  to  be  put  on  and 
off  like  a  mask  or  a  glove.  If  it  is  worth  having,  and 
we  have  spent  a  lot  of  money  freely  in  the  past  to 
get  it,  it  is  worth  cultivating  and  attending  to  all  of 
the  time.  The  immediate  domestic  dollar  should  not 

blind  us  to  the  return  of  export  trade  in  the  years 
to  come.  Only  the  fly-by-night  concern  can  afford  to 
kill  the  goose  that  lays  the  golden  eggs.  The  man  who 
is  building  his  business  for  the  future  cannot  afford 
to  take  any  such  chances. 

Some  long-headed  managers  ai-e  making  their  plans 
for  the  years  to  come.  They  are  diverting  a  certain 
percentage  of  their  products  to  their  foreign  customers, 

even  on  long-time  credit,  instead  of  taking  cash  from 
domestic  buyers.  This  keeps  their  machines  constantly 

going  into  the  reoi-ganized  shops,  so  that  more  and 
more  workmen  will  become  familiar  with  them  as  time 

goes  on.  They  are  building  for  a  future  demand  which 
will  come  in  very  handy  when  the  home  orders  take 
their  next  drop  in  volume. 

These  managers  know  that  unless  they  do  this,  unless 
they  send  machines  across  on  terms  which  can  be  met, 
other  machines  from  other  countries  will  take  their 

places,  men  will  become  accustomed  to  them,  and  it  will 
be  difficult  to  secure  this  market  when  it  is  needed. 

They  are  building  for  the  future.  Is  there  any  other 
safe  way? 



January  15,  1920 Get  Increased  Production — With  Improved  Machinery 

159 

Shop  Equipmqt^t  Ntwj 
E  L.DUNN  and   5.A.HAND 

SHOP EQUIPMENT 

•       NE.V/5      • 
A  weekly  review  oO 

modorn  dGsi'gnsand 
o      Gc^uiprriGni'     « 

Descriptions  of  shop  equipment  in  this  section  constitute 

editorial  service  for  which  there  is  no  charge.  To  be 

eligible  for  presentation,  the  article  mast  not  have  been 
on  the  market  more  than  six  months  and  must  not  have 

been  advertised  in  this  or  any  previous  issue.  Owing  to 

the  news  character  of  these  descriptions  it  will  be  impos- 
sible to  submit  them  to  the  manufacturer  for  approval. 

•   CONDENSED    • 
CLIPPING     IND&X 
Aconiinuoua  record 

Ol^modorn  dos'i^r\s 

»  and  ciquipmonl/  • 

"Quickbak"  Gage  and  Drill  Holder 
The  combination  gage  and  drill  holder  just  intro- 

duced by  Russell  &  Burr,  716  Land  Title  Building, 
Philadelphia,  Pa.,  will  serve  an  obvious  purpose. 
The  combination  provides  means  for  gaging  the  drill 
and  at  the   same   time   indicating   the  hole   where   it 

from  crucible  steel  and  are  regularly  furnished  with 
either  standard  flat  forging  faces  or  with  rounded  faces 
for  plow  work. 

The  hammers  are  built  in  five  sizes  having  a  respec- 
tive capacity  of  25,  50,  100,  250  and  500  lb.  They 

will  forge  round  stock  from  2  in.  to  8  in.  and  square 

belongs  when  not  in  use.  As  can  be  noted  from  the 
illustration,  guide  lines  run  from  the  V-slot  to  the 
holes,  and  when  placing  a  drill  in  the  holder  it  is  simply 
a  matter  of  gaging  the  drill  and  then  following  the 
corresponding  line  to  the  correct  hole.  When  selecting 
a  drill  for  use  the  gage  will  often  be  found  useful  in 
addition  to  the  fact  that  every  hole  has  the  size  num- 

ber stamped  beside  it.  Another  feature  of  the  gage,  is 
that  on  the  opposite  side  of  the  slot  from  the  guide 
lines  it  is  graduated  in  thousandths  and  can  be  accord- 

ingly used  independiently  to  determine  exact  sizes. 

Mayer  Power  Hammers 
The  Kaukauna  Machine  Works,  Kaukauna,  Wis.,  has 

redesigned  its  line  of  Mayer  power  hammers.  The 
hammers  are  built  with  heavy  gray  cast-iron  frames, 
made  in  one  part  for  the  smaller  hammers  and  in 
two  parts  for  the  two  larger  sizes.  The  rams  are 
steel  castings  and  operate  in  V-guides.  The  guides  are 
cast  integral  with  the  frames  with  a  cored  opening 
between  them  which  makes  it  possible  to  spring  them 
apart  before  machining,  thus  providing  for  the  take-up 
for  wear  and  doing  away  with  all  gibs.  A  separate 
adjustment  at  the  tops  and  bottoms  of  the  guides 
makes  possible  adjustment  for  excessive  wear  at  the 
lower  ends  of  the  guides  where  the  wear  is  naturally 
heavier.  The  ram  connections  are  designed  to  provide 
a  cushion  at  the  upper  extremity  of  the  stroke  which 
in  turn  adds  to  the  impetus  of  the  next  downward 
stroke  and  blow.  An  alloy  steel  is  used  for  the  toggle- 
bolts.  Provision  is  made  for  adjusting  the  spring 
tension.  The  removable  bearing  bushings  used  are 
medium-hard  gray-iron  castings.     The  dies  are  made 

MATER   POWER  HAMMERS 

stock  from  11  in.  to  7  in.  Flat  stock  from  2i  in.  to  8  in. 
wide  can  be  handled  edgewise.  Power  required,  1  to 
7i  hp.  Weight  without  motor,  750,  1,500,  3,000,  5,800 
and  10,000  pounds. 

"Cruban"  Micro-Automatic  Taper 
Turning  Tool 

The  Fairbanks  Co.  is  the  distributing  agency  for 
a  turning  tool  that  is  manufactured  by  the  Cruban 
Machine  and  Steel  Corporation,  63  Duane  St.,  New  York. 

FIG.    1.      SIDE   VIEW    OP   MICRO    TAPER    TURNING    TOOLi 
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The  tool  is  designed  for  use  with  a  hand  screw  machine, 
automatic  screw  machine,  or  lathe,  and  is  fitted  with 
a  straight  shank  or  taper  shank  as  required.  It  will 
automatically  cut  any  taper  from  i^s  in.  per  foot  to 
?  in.  per  foot  and  any  length  up  to  6  in.  and  it  can 
be  furnished  to  meet  greater  capacities  if  desired. 
The  tool  is  entirely  self-contained  and  is  not  affected  by 
lost  motion  in  the  turret  or  tailstock. 

Two  views  are  shown,  Fig.  1  being  a  side  view  and 
Fig.  2  a  front  view.  The  cutting  of  a  taper  is  governed 
by  the  feed  pressure  moving  a  plunger  which  guides 
and  regulates  the  cutting  tools.  As  the  feed  advances 
the  plunger  movement  revolves  a  lead  screw,  and  as 
a  result  the  cutting  tools  are  backed  away  evenly  and 
automatically,  producing  more  or  less  of  a  taper  ac- 

cording to  the  pitch  of  the  screw.  This  operation  may 
be  clearly  followed  by  reference  to  Fig.  2.  The  revolv- 

ing cylinder  A  is  connected  to  the  plunger  B  by  a  steel 

FIG.    2.     FRONT  VIEW  OF   MICRO   TAPER   TURNING  TOOL 

belt  and  as  the  plunger  is  pushed  back  by  the  work, 
the  belt  attached  to  the  inside  revolves  the  cylinder  A 
in  a  similar  manner  to  that  of  a  rack-and-pinion  move- 

ment. A  clock  spring  inclosed  in  the  cylinder  A  keeps 
a  constant  tension  on  the  plunger  through  its  entire 
stroke.  The  lead  screw  C  revolves  with  the  cylinder  A 
and  the  pivoted  lever  D  moves  accordingly,  owing  to 
the  thi-eaded  block  E  that  connects  the  two.  At  the 
opposite  end  of  the  lever  D  the  cutting  tools  F  are 
connected  and  move  with  the  lever.  When  the  cut  is 
finished,  the  clock  spring  causes  the  return  stroke  of 
the  plunger  as  the  work  is  withdrawn.  The  clock- 
spring  tension  may  be  changed  by  the  adjusting  screw  E 
which  engages  the  small  worm  gear.  A  felt  washer  is 
provided  to  keep  chips  and  dirt  out  of  the  space  occupied 
by  the  plunger.  Different  lead  screws  are  required  to 
cut  different  tapers,  these  being  readily   removable. 

The  roughing  and  finishing  cutters  F  are  of  high- 
speed steel  and  are  adjusted  initially  by  knurled-head 

screws  that  engage  non-slip  notches.  Final  adjust- 
ment is  made  through  a  micrometer  arrangement, 

graduated  to  0.0005  in.,  and  the  tool  is  said  to  turn 
out  work  in  thousand  lots  within  a  limit  of  0.0005  in. 
With  each  tool  is  supplied  a  chart  giving  all  lengths  and 
diameters  of  taper  that  may  be  turned  with  the  tool. 

"Namco"  Bar-Pointing  Machine 
The  National  Acme  Co.,  Cleveland,  Ohio,  has  added 

to  its  "Namco"  line  a  portable  motor-driven  bar-point- 
ing machine,  as  shown  in  the  illustration.  The  machine 

is  used  to  point  the  ends  of  bar  stock  preparatory 
for  screw-machine  operations.  Being  portable,  it  can 
be  easily  removed  from  place  to  place  where  the  stock 
is  stored,  thus  avoiding  unnecessary  handling  of  ma- 

terial. When  pointing  round  stock,  the  bar  is  held  in 
the  machine  vise  while  the  revolving  cutter  head  is 
brought  into  position  and  fed  by  the  hand  lever  that 
engages  the  slidable  spindle.  Square  or  hexagonal  bars 
are  not  held  in  the  vise,  but  simply  pushed  against  the 
revolving  cutter  head,  the  vise  loosely  engaging  the 
bar  to  prevent  it  from  twisting  during  the  cutting 
action.  The  vise  jaws  are  adjustable  to  all  standard 
shapes  and  sizes  of  bars.     The  spindle  is  gear  driven 

"NAMCO"   BAR-POINTING  MACHINE 

and  the  revolving  cutter  head  carries  a  plain  cutter 
that  is  easily  removable  for  sharpening.  A  flanged 
base  is  provided  to  prevent  the  chips  from  dropping 
on  the  floor. 
When  preparing  large  amounts  of  stock,  two  machines 

operating  end  to  end  may  be  used  to  advantage;  in 
such  a  case  it  would  be  unnecessary  to  reverse  the  bar. 
The  machine  is  driven  by  a  1-hp.  motor  that  is  complete 
with  switch  and  all  necessary  connections.  The  dimen- 

sions of  the  machine  are:  length,  4  ft;  width,  2  ft.; 
height,  4  ft.,  including  motor. 

Multi-Graduated  Precision  Grinding 
Attachment 

The  Precision  and  Thread  Grinder  Manufacturing  Co., 
1932  Arch  St.,  Philadelphia,  Pa.,  is  demonstrating  im- 

proved grinding  equipment.  This  comprises  several  at- 
tachments capable  of  use  on  a  variety  of  work,  though 

particularly  intended  for  thread  grinding. 
Threads  may  be  ground  with  a  single  attachment  as 

shown  in  Fig.  1  or  two  such  attachments  may  be  used. 
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FIG.    1.       MULTI-ORADtlATBD    GRINDING    ATTACHMENT 

one  on  each  side  of  the  work.  In  the  latter  case  the 
wheels  are  beveled  so  that  they  grind  on  opposite  sides 
of  the  thread  angle  as  shown  in  Fig.  2.  On  production 
work  where  a  large  number  of  duplicate  pieces  are  to 
be  ground,  the  wheels  are  set  to  the  thread  of  the  first 
part.  The  threads  on  the  following  pieces  are  set  to 

the  wheels,  provision  being  made  for  this  by  an  adjust- 
able dog.  After  the  wheels  are  once  set  redressing  them 

does  not  change  their  alignment  in  relation  to  the 
thread. 

A  graduated  scale  is  provided  for  setting  the  wheel 
center  to  the  same  height  as  the  work  center.     The 
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multiple  endless  belt  is  kept  in  constant  tension  by  a 
spring  tightener  on  top  of  the  motor. 

The  wheel-truing  device  has  the  base  graduated  for 
angular  setting  and  is  also  provided  with  setting  pins 
for  accurate  location  of  the  device  30  deg.  each  side  of 
the  center.  Ball  bearings  are  used  throughout  and  are 
protected  from  abrasive  dust  by  felt-lined  steel  washers. 
Adjustment  is  provided  for  taking  up  all  end  motion. 
The  regular  equipment  includes  the  truing  device. 

It  is  claimed  that  using  two  of  these  machines  on 
thread  grinding  will  result  in  increased  production.  In 
addition  to  thread  grinding  a  variety  of  plain  grind- 

ing, both  internal  and  external,  may  be  done  on  this 
machine. 

Kremer-Cummins  Mechanical  Shifter 
A  belt-shifting  device  designed  for  use  in  connection 

with  cone  pulleys  and  operated  by  means  of  two  handles, 
is  being  manufactured  by  the  Kremer-Cummins  Ma- 

chine  Co.,  133  East  55th  St.,   Cleveland,   Ohio.     The 

FIG.    2.      ARRANGK.Mi:.\T    Ol''    VN'lllilELS   FOR 
DUPLEX   GRINDING 

KREMER-CUMMINS    MECHANICAL.    SHIFTER 

device  proper  is  attached  overhead  near  the  cone  pulley 
but  is  supported  by  independent  brackets  that  are  ad- 

justable to  suit  conditions.  A  single  piece  of  channel 
iron  of  suitable  length  is  used  to  support  a  sliding 

carriage  that  is  moved  by  means  of  a  rack-and-pinion 
arrangement.  The  rack  is  formed  by  cutting  teeth  in 
one  leg  of  the  channel,  the  pinion  being  attached  to 
the  end  of  a  i-in.  shifting  rod  that  can  be  turned  by 
means  of  a  handle  at  the  lower  end.  Attached  to  the 
carriage  is  a  loop  that  surrounds  the  belt.  Hence, 
as  the  carriage  is  moved  along  the  channel,  the  belt 
is  carried  with  it.  To  prevent  overtravel  of  the  car- 

riage a  stop  is  made  at  each  end  of  the  rack  by  bend- 
ing a  tooth  at  right  angles  for  the  carriage  to  strike 

against.  A  separate  shifting  rod,  made  of  i-'m.  pipe, is  used  for  the  belt  at  the  lower  pulley.  The  top  end 
of  the  pipe  is  pivoted  to  the  carriage,  while  its  lower 
end  is  held  in  position  by  means  of  a  casting  that  forms 
a  loop  around  the  belt  and  also  serves  as  an  operating 
handle.  No  part  of  the  shifting  arrangement  is  at- 

tached directly  to  the  machine  or  countershaft. 
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Ready  Market  in  Palestine 
for  Machinery 

American  mechanical  devices  of  all 
kinds  will  find  a  ready  market  in 
Palestine,  according  to  a  request  re- 

ceived by  the  Foreign  Trade  Bureau 
from  a  dealer  in  Jaffa. 

He  says  agricultural  machinery  of 
all  kinds,  especially  tractors,  are  in 
great  demand,  and  that  there  is  a  good 
market  for  automobiles.  Other  arti- 

cles for  which  there  is  a  good  market 
include  gasoline  motors  from  one  to 
fifty  horsepower,  Diesel  type  motors 
200  horsepower,  marine  gasoline  mo- 

tors, machines  for  manufacturing  ice, 
cement  mixing  machines,  wood  and 
stone  working  machines,  lathes,  planes, 
vises,  motor-cycles  and  bicycles,  presses 
for  the  manufacture  of  oil  and  stills  for 
oil  distillation. 

Arranging  to  Finance  Exporting 
Manufacturers 

The  War  Finance  Corporation  has 
practically  completed  arrangements  for 
two  loans  of  $5,000,000  each  to  export- 

ing manufacturers.  One  of  these  loans 
will  be  made  to  assist  in  fiYiancing  the 
exportation  of  locomotives  to  Poland, 
while  the  other  will  be  made  for  the 
exportation  of  agricultural  machinery 
to  England,  France  and  Belgium. 

A  third  loan  of  $5,000,000  concerning 
the  exportation  of  electrical  machinery 
is  now  being  considered  by  the  War 
Finance  Corporation,  and  it  is  expect- 

ed that  the  negotiations  will  be  con- 
summated  in   the   near  future. 

An  advance  is  also  being  made  by 
the  War  Finance  Corporation  to  the 
extent  of  $2,000,000  which  will  furnish 
funds  for  the  financing  of  the  ex- 

portation of  machinery  for  the  recon- 
struction of  steel  mills  in  northern 

France. 

Shipyards  Have  805,000  Gross 
Tons  Under  Construction 

American  shipyards,  instead  of  fall- 
ing back  as  Govenwnent  contracts  are 

suspended,  cancelled  or  completed,  are 
forging  steadily  ahead,  according  to 
a  statement  just  issued  by  the  Atlantic 

Coast  Shipbuilders'  Association. 
Work  for  private  accounts  is  replac- 

ing that  which  was  being  done  for  the 
Shipping  Board  and  although  a  num- 

ber of  orders  for  American  industries 
have  been  completed  or  withdrawn 
during  the  past  few  weeks,  the  ship- 

yards today  are  building  over  a  quar- 
ter of  a  million  gross  tons  more  than 

they  were  a  month  ago  and  nearly  half 
a  million  tons  more  than  in  October. 

The  total  now  under  construction,  ex- 
clusive of  all  Government  work,  is  805,- 

000  gross  tons,  the  equivalent  of  more 
than  1,200,000  deadweight  tons  of  sea- 

going vessels. 

Major  Johnson  Now  Assistant 
Director  of  Sales 

Major  H.  S.  Johnson,  former  special 
assistant  to  the  Director  of  Sales,  has 
been  appointed  Assistant  Director  of 
Sales  to  fill  the  vacancy  caused  by  A. 
L.     Mercer,    who     resigned    to    honome 

MAJOPw   H.    S.    JOHNSON 

president  of  the  Needham  Tire  Co., 
Needham,  Mass. 

Major  Johnson  assumes  his  new  du- 
ties fully  conversant  with  the  work  of 

the  Office  of  the  Director  of  Sales,  hav- 
ing been  in  close  touch  with  the  vari- 
ous salvage  and  sales  boards  in  his 

capacity  as  special  assistant  to  the  Di- 
rector of  Sales. 

He  graduated  from  Lehigh  Uni- 
versity in  1897,  shortly  after  which  he 

became  associated  with  the  Niagara 
Falls  Power  Co.  where  he  remained 
until  1901.  From  1901  to  1903,  Mr. 
Johnson  was  general  manager  of  the 

People's  Railway  Co.,  of  Dayton,  Ohio. 
He  later  became  connected  with  the 
Westinghouse,  Church  &  Kerr  Co.  and 
served  as  assistant  to  George  Gibbs  in 
large  construction  and  tunnelling  proj- 

ects in  New  York  City. 
In  1907,  Mr.  Johnson  organized  the 

Johnson,  Wahley  Electric  Co.,  of  Buf- 
falo. At  the  outbreak  of  the  war,  he 

was  commissioned  and  detailed  to  de- 
sign electrical  equipment  for  overseas 

ordnance  storage  depots.  He  developed 
a  guard   system  for  storage  depots. 

Meeting  Dates  Announced  by  the 

Engineers'  Club  of  Philadelphia 
George  Otis  Smith,  director  of  the 

United  States  Geological  Survey,  Wash- 
ington, D.  C,  will  lecture  at  the  regular 

meeting  of  the  Engineers'  Club  of 
Philadelphia  to  be  held  at  Witherspoon 
Hall,  Tuesday,  Jan.  20,  1920,  at  8.15 
p.m.  His  subject  will  be  "Engineering 
as  Prosperity  Insurance,"  and  will  be illustrated  with  lantern  slides. 

At  the  Tuesday  luncheon,  Jan.  20, 
Grover  G.  Huebner,  professor  of  the 
Wharton  School  of  Finance  and  Com- 

merce, University  of  Pennsylvania,  will 
make  an  address,  the  subject  of  which 

will  be  "Pending  Railroad  Legislation." 
On  Jan.  27  at  the  Tuesday  luncheon 

Colonel  Marston  T.  Bogart,  professor 

of  the  Department  of  Chemistry,  Col- 
umbia University,  will  make  an  address 

on    "Chemical    Warfare." 
The  Philadelphia  Section  and  the  New 

York  Section  of  the  Society  of  Auto- 
motive Engineers  will  hold  a  joint  meet- 

ing in  Philadelphia  on  Jan.  22,  and  in 
the  afternoon  a  special  trip  will  be 
made  to  the  Philadelphia  Navy  Yard 
to  inspect  the  Diesel  engine  taken  from 
a  German  submarine. 

Foundation  for  Invention  and 
Research  Established 

On  Jan.  9  about  one  thousand  people 
interested  in  the  establishment  of  a  Na- 

tional Foundation  for  Invention  and 
Research,  attended  a  convention  at  the 
Hotel  Astor,  New  York  City.  The  pur- 

pose of  the  convention  was  to  make 
definite  plans  to  mobilize  American  in- 

ventive genius.  This  mobilization  has 
quietly  been  going  on  for  the  past 
two  years  for  the  establishment  of  the 
foundation  under  the  direction  of 

Thomas  Howard,  chairman  of  the  Na- 
tional Institute  of  Inventors.  The 

foundation  has  now  nearly  three  thou- 
sand members  scattered  throughout 

the  country.  The  project  is  supported 
by  many  representative  men  of  science and   industry. 

At  the  convention  it  was  planned  to 
establish  the  laboratory  by  independent 
endowments  of  wealthy  men  and  the 
larger  industrial  firms  of  the  country 
and  then  make  it  self-supporting  by  a 

percentage  arrangement  on  the  inven- 
tions of  inventors  which  the  laboratory 

will  help  develop  and  market,  giving 
financial  aid  to  the  poor  inventor.  The 
election  and  installation  of  officers  was 

"held  in  the  afternoon,  followed  by  a 
banquet  in  the  evening,  at  which  a 
number  of  representative  men  spoke  in 
behalf  of  the  movement. 
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Fort 
A  New  Building  for  the  Vonnegut 

Machinery  Company 
The  Vonnegut  Machinery  Co.,  Indian- 

apolis, Ind.,  has  let  contracts  and  work 
has  been  started  on  a  building,  100  x 
300  ft.,  with  two  stories  and  basement. 
It  will  be  of  reinforced  concrete  and 

metal-sash,  factory-type  construction. 
The  location  is  19-20  West  South  St., 
opposite  the  Union  Station.  The  first 
floor  and  basement  will  be  used  for 
the  business  of  the  Vonnegut  Machinery 
Co.,  including  office,  display  floor,  and 
storage  for  the  machine  tool  and  ma- 

chinery accessories  department,  as  well 
as  machine  shop  and  storage  facilities 
for  the  used-machinery  department. 

The  Kerbaugh  Construction  Com- 
pany Purchased  by  the  Poland 

Construction  Company 
The  Poland  Construction  Co.,  Phil- 

adelphia, has  purchased  the  Kerbaugh 

Construction  Co's,  plant,  between  Bell- 
wood  and  East  Altoona,  Blair  County, 
Pa.  The  new  firm  has  taken  over  the 
plant  to  manufacture  boilers  of  all 
kinds,  and  construction  work  implements 
and  machinery.  Three  hundred  men 
will  be  employed.  The  grounds  cover 
154J  acres.  The  shop  is  119  x  224  ft. 
and  the  foundry  48  x  48  ft.,  both  build- 

ings being  of  structural  steel.  The 
storehouse  is  60  x  208  ft.  with  a  9,000- 
ft.  railroad  siding  and  a  private  reser- 

voir with  a  capacity  of  4,000,000  gal. 
There  are  six  other  frame  dwellings 
and  farm  buildings.  The  property  was 
leased  recently  to  the  Empire  Engineer- 

ing Co.,  New  York. 

Working  Out  a  Plan  for  Distrib- 
uting Surplus  Machinery 
to  Schools 

With  the  receipt  of  fifty  answers  to 
questionnaires  regarding  surplus  ma- 

chine tools  available  for  educational 
institutions  under  the  Caldwell  Act, 
the  machine-tool  section  of  the  Office 
of  the  Director  of  Sales  of  the  War 
Department  is  now  working  on  a  plan 
of  equitable  distribution  of  the  surplus 
machinery  among  schools  filing  appli- 
cations. 

Of  the  answers  already  received,  a 
majority  of  the  institutions  show  a 
preference  for  lathes,  while  drilling 
and  milling  machines  are  second  in  de- 

mand. Many  of  the  schools  answering 
have  also  expressed  a  desire  for  grind- 

ing machines. 
While  the  basis  of  allotment  will  not 

lie  finally  decided   upon  until  at  least 

100  answers  have  been  received,  the 
members  of  the  machine-tool  section 
are  considering  distribution  of  the 
equipment  on  the  basis  of  enrollment 
and  floor  space. 

Approximately  1,000  questionnaires 
were  sent  out  to  as  many  schools,  which 
are  entitled  to  machine  tools  under  the 
Caldwell  Act.  The  answers  that  have 
been  received  have  come  from  schools 
in  all  parts  of  the  country,  ranging  in 
size  from  small  academies  to  large 
universities. 

Atlantic  City  Selected  for  U.  S. 
Chamber  of  Commerce 

Convention 
The  United  States  Chamber  of  Com- 

merce recently  announced  the  selection 
of  Atlantic  City  for  its  1920  conven- 

tion, which  will  open  April  26.  It  will 
be  the  first  gathering  of  the  organiza- 

tion ever  held  in  Atlantic  City. 
A  preliminary  program  contemplates 

the  presence  of  two  or  moi-e  members 
of  President  Wilson's  cabinet  and  fully 
5,000  representatives  of  local  trade 
bodies  from  all  parts  of  the  nation. 

Nuttall  Products  To  Be  Handled 
by  Westinghouse  Salesmen 

A  change  in  the  merchandising  pol- 
icy of  the  R.  D.  Nuttall  Co.,  Pittsburgh, 

Pa.,  has  just  been  announced,  effective 
Jan.  1,  1920.  Under  the  new  arrange- 

ment the  Westinghouse  Electric  and 
Manufacturing  Co.  salesmen  through- 

out the  United  States  will  handle  the 
railway  and  mine  products  of  the  R. 
D.  Nuttall  Company. 

All  Nuttall  industrial  lines  and  other 
products,  however,  will  be  taken  care  of 
through    the    main    Nuttall    office    at 
Pittsburgh,  Pa. 

  ♦^   
Training  Course  for  Foremen 
The  Bridgeport  Brass  Co.,  of  Bridge- 

port, Conn.,  has  inaugurated  a  plan  of 
training  for  its  foremen  and  other 
members  of  the  supervisory  force. 

A  class  of  seventy-three  men  has 
been  formed  to  pursue  a  course  in 

modern  production  methods  which  com- 
prises the  study  of  specially  prepared 

text  material,  the  solution  of  practical 
factory  problems,  and  the  discussion 
of  this  material  at  six  biweekly  meet- 

ings held  in  the  plant  after  hours.  These 
meetings  will  provide  an  opportunity 
to  bring  home  the  application  of  the 
work  to  the  special  production  problems 
of  the  company.  At  each  meeting  a 
lecture  will  be  delivered  by  an  expe- 

rienced production  man  and  the  lec- 
ture will  be  followed  by  a  discussion. 

Business  Conditions  in  England 
By  Our  English  Correspondent 

London,  Dec.  12,  1919. 
At  the  moment  any  attempt  to  bring 

the  molders'  strike  to  an  end  has 
proved  fruitless;  and,  while  some  of 
the  working  people  seem  inclined  to 
return  to  work  quickly,  the  majority 
seem  rather  intent  on  securing  full 
satisfaction  of  their  demands  and  even 
talk  of  increasing  them.  Meanwhile, 
the  engineering  industry  does  the  best 
it  can  and  is  in  the  extraordinary  po- 

sition of  having  large  orders  at  quite 
unusual  prices,  but  without  the  means  ( 
to  carry  out  these  orders.  Calling  on 
some  eight  varied  shops  in  the  Halifax 
district,  a  correspondent  reports  that 
half  a  dozen  of  them  were  closed  down, 
solely  for  want  of  castings. 

Apart  from  ordinary  labor  trouble, 
another  handicap  which  is  general 
among  engineers,  and  presumably 
among  manufacturing  firms  as  a  whole, 
is  the  inadequate  service  now  provided 
by  the  railways  for  the  transport  of 
goods.  Railway  working  has  nothing 
like  recovered  from  war  effects  and  the 
two  leading  causes  for  a  condition  that 
almost  amounts  to  chaos  in  some  in- 

stances, appear  to  be  the  working  of 
the  eight-hour  day,  plus  the  shortage 
of  wagons. 

Throughout  trade  and  '  industry  the 
consumer  is  now  receiving  scant  atten- 

tion. When  an  employer  concedes  to 
demands  for  increased  wages,  he  simul- 

taneously advances  his  prices.  This  has 
been  shown  of  late  particularly  in  the 
building  trades  and  in  certain  sections 
of  the  clothing  trades. 

The  proposal  to  adopt  the  24-hour 
method  of  stating  time  is  receiving  con- 

sideration by  a  departmental  commit- 
tee of  the  British  home  office.  It  is  of 

course  the  European  continental  sys- 
tem, and  the  recent  war  made  many 

men  well  acquainted  with  it.  One  ad- 
vantage is  that  it  prevents  mistakes 

which  may  arise  owing  to  the  a.m.  and 
p.m.  notation  being  the  same.  At  a 
preliminary  meeting,  the  Federation  of 
British  Industries  agreed  to  support 
the  movement. 

As  was  stated  in  our  last  letter,  the 

British  Engineering  Standards  Associ- 
ation has  been  considering  the  whole 

subject  of  limit  working  in  engineering. 

Accepting  the  hole  as  a  basis,  the  com- 
mittee concerned  has  been  unable  to 

recommend  either  the  uni-lateral  or  the 
bi-lateral  system  of  tolerances;  that  is, 
either  a  -|-  tolerance  alone  or  a  -f-  and 
—  tolerance.  They  have,  in  fact,  been 
circularizing  the  engineering  industry 
of    Great    Britain,    but    received    only 
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about  200  replies  which  were  almost 
equally  divided.  Each  side  can  claim 
firms  of  importance.  It  is  specially 

stated  that  "as  showing  some  of  the 
practical  difficulties  of  the  situation, 
some  of  the  important  firms  of  the 
country,  while  agreeing  that  theoreti- 

cally the  minimum-hole  basis  may  be 
ideally  the  best,  are  prevented  from 
supporting  it  owing  to  commercial  con- 
siderations." 

The  committee  was,  in  fact,  unani- 
mous in  feeling  that  no  decision  could 

be  made  in  the  light  of  present  condi- 
tions. The  number  of  firms  in  Great 

Britain  actually  working  on  a  strictly 
limit  system  is  not,  it  would  seem,  read- 

ily ascertainable.  A  contributor  to  the 
European  edition  of  this  journal  has 
put  the  number  at  about  100,  and  in- 

formal enquiries  made  editorially  tend 
to  suggest  that  this  estimate  is  not 
wild.  It  is  suggested,  for  example,  that 
in  the  west  of  Scotland  district  there 
are  some  twenty  or  thirty  firms,  while 
in  the  Halifax  district  the  number 

might  be  a  dozen.  Altogether,  the  fig- 
ures cannot  be  regarded  as  high.  Yet 

one  firm,  who  should  certainly  be  in  a 
position  to  get  closely  to  the  true  fig- 

ures, while  admitting  the  difficulty  of 
estimating,  put  the  number  at  more 
than  2,000. 

Demonstrations  of  the  Constanti- 
nesco  system  of  wave  transmission  of 
energy  are  promised  for  the  new  year. 
Put  in  its  simplest  form,  in  this  sys- 

tem will  be  two  cylinders  each  with 
plunger,  the  two  cylinders  being  con- 

nected by  pipe,  of  any  length  according 
to  the  extent  of  transmission  desired 
and  completely  filled  with  water,  or 
other  liquid,  all  air  being  excluded. 
On  either  plunger  being  set  into  recip- 

rocation the  other  would  move  in  syn- 
'  chronism,  not  by  the  actual  passage 

through  the  pipe  of  water  itself,  but 
by  waves  of  the  compressed  fluid,  the 
speed  being  that  of  sound.  Plants  can 
be  built  up  of  single-phase,  two-phase 
or  three-phase  character,  and  either  re- 

ciprocating or  circular  motion  could  be 
set  up  at  the  far  end.  At  present,  very 
little  of  numerical  character  is  avail- 

able, but  as  a  guide  it  is  stated  that, 
using  water,  ordinary  steam  quality 
piping  1  in.  in  diameter  will  transmit 
10  hp.  for  moderate  distances  with 
good  efficiency.  In  the  case  of  a  rivet- 

ing or  calking  hammer  or  the  rock 
drill,  the  motor  forms  part  of  the  ma- 

chine. It  is  clear  that  for  reciprocat- 
ing motion  the  system  may  easily  have 

advantages  over  electrical  rock  drills, 
etc.,  electric  means  being  more  suitable 
for  the  production  of  rotation  rather 
than  reciprocation.  A  motor  car  is 

promised  "to  prove  the  practical  ap- 
plication of  wave  transmission  to  a 

moving  vehicle.  The  gear  box  to  be  en- 
tirely eliminated"  and  "the  same  equip- 
ment will  be  available  for  the  internal 

heating  of  the  vehicle."  Devised  by 
George  Constantinesco,  a  Roumanian, 
the  system  is  being  worked  commer- 

cially by  Dorman  &  Co.,  Ltd.,  Stafford. 
Its  use  during  the  war  for  interrupter 
gear,     enabling    the     airman    to    fire 

American  Constitutional  League 
Formed  by  Milwaukee 

Business  Men 
Prompted  by  the  need  of  and  demand 

for  a  better  understanding  on  the  part 
of  the  public  generally,  of  the  funda- 

mental soundness  of  the  American 
Constitutional  Government  and  the 
fallacious  and,  in  some  cases,  vicious 
attacks  upon  it,  several  influential 
business  men  of  Milwaukee  have 
formed  the  American  Constitutional 
League.  The  league  is  non-sectarian 
and  non-racial  in  membership  and 
purpose.  Its  activities  will  be  confined 
solely  to  Americanization  work,  which 
will  embrace  all  forms  of  education 
and  publicity  in  favor  of  Americanism 
and  in  opposition  to  all  radical  doc- 

trines which  have  for  their  purpose 
the  overthrow  of  our  existing  form  of 
representative  government  and  our 
present  social  and  industrial  order. 
Frank  R.  Bacon,  president  of  the  Cut- 
!'>r-Hammer  Manufacturing  Co.,  of 
Milwaukee,  Wis.,  has  been  elected 
chairman  of  this  new  organization. 

Company  Formed  to  Erect  Work- 
ingmen's  Homes  in  Hartford 
The  various  manufacturers  of  Hart- 

ford, Conn.,  are  planning  the  formation 
of  a  housing  company  for  the  purpose 
of  erecting  several  workmen's  houses 
during  the  coming  year.  It  is  the  plan 
of  the  members  of  the  new  project  to 
have  a  company  with  a  capital  of  at 
least  one  milion  dollars,  and  to  erect 
about  1,400  or  1,500  homes  during  the 
year  1920.  Charles  B.  Cook,  who  is  vice 
president  of  the  Royal  Typewriter  Co., 
is  the  chairman  of  the  committee  of 
organization. 

through  the  blades  of  the  airplane  pro- 
peller, has  been  made  public  some  time 

since. 

The  Ministry  of  Labor  has  of  course 

a  training  scheme  applicable  to  ex-serv- 
ice men,  grants  being  made  so  that  the 

demobilized  soldier  may  be  trained  for 
professional,  business  or  technical  po- 

sitions, provided  family  funds  are  not 
available.  In  the  engineering  industry 
the  trade  unions  have  objected  on  three 
main  grounds;  namely,  that  the  ordi- 

nary industrial  apprentice  will  be  "done 
out  of"  the  better  jobs,  that  many  ap- 

prentices are  still  in  the  army  and 
many  trade  unionists  unemployed,  and 
that  the  scheme  would  militarize  works. 

The  ministry  concerned  has  modified 
its  scheme  with  a  view  to  meeting  these 
objections.  Candidates  are  selected  by 
interviewing  boards  in  various  centers 
of  Great  Britain  and,  in  official  lan- 

guage, "in  order  to  ensure  that  no 
trade  union  principles  are  infringed  it 
is  proposed  that  the  engineering  trade 
unions  should  nominate  representatives 

to  sit  on  these  boards." 
Excepting  the  disabled,  the  candi- 

dates for  engineering  must  be  men  who 
have  not  previously  entered  in  any 
other  trade  or  profession  and  the  num- 

ber of  such  men  allotted  to  engineering 

is  no  more  than  1,750,  a  mere  fraction 
of  1  per  cent  of  the  total  membership  of 
the  engineering  unions.  It  is  further 
provided  that  the  number  of  these  men 
under  training  in  any  given  factory 
shall  not  exceed  1  per  cent  of  the  total 
number  of  employees  in  the  works.  The 
training  is  intended  to  qualify  the  men 
for  the  commercial  or  office  rather  than 
the  workshop  side  of  engineering.  The 
Ministry  of  Labor  in  making  a  state- 

ment has  mentioned  that  more  than 
50  per  cent  of  the  ex-service  men  who 
have  thus  obtained  grants  were  from 
the  ranks,  while  of  officers  thus  helped 
to  take  a  place  in  civil  life,  many  are 
men  who  have  risen  from  the  ranks. 

The  End  of  the  German  Steel 
Works  Association 

By  Our  German  Correspondent 

There  exists  scarcely  a  doubt  at  the 
present  moment  that  the  days  of  the 
German  Steel  Works  Association  are 
numbered,  and  that  the  state  of  affairs 
today  is  only  the  presage  of  a  perma- 

nent dissolution.  Not  merely  the  Rhen- 
ish steel  works  and  the  German-Lux- 

emburg Mining  and  Foundries  Co., 
which  have  taken  little  notice  of  its 
statutes  for  some  time  past  (for  rea- 

sons both  tactical  and  economic)  and 
so  hastened  its  decay,  but  most  other 
works,  too,  have  come  to  the  conclu- 

sion that  the  association  in  its  present 
form  is  a  thing  of  the  past  This  point 
of  view  is  mainly  resultant  from  the 
end  of  the  war  with  its  absolutely  al- 

tered conditions,  and  the  demands  made 
upon  the  German  iron  and  steel  indus- 

try by  the  terms  of  the  peace  treaty. 
The  association  was  dependent  upon 
the  production  of  Thomas  steel,  which 
lias  increased  enormously  since  the  con- 

struction of  large  foundries  in  Luxem- 
burg and  what  was  formerly  German 

Lorraine.  These  last  mentioned  have 
been  confiscated  entirely  by  the  peace 
treaty,  and  the  important  Luxemburg 
works  have  passed  into  other  hands 
since  their  liquidation,  with  little  chance 
of  German  participation  in  anything 
concerning  their  administration  in  the 
future.  The  Saar  works  are  still  mem- 

bers of  the  association,  but  for  how 
long  a  duration  it  is  impossible  to  say. 
Upon  their  secession — and  in  reality 
they  have  barely  counted  as  a  deliver- 

ing factor  for  the  association  for  a 
long  time  past — the  importance  of  the 
association  will  even  further  be  less- 
ened. 

The  far-reaching  influence  of  these 
groups  may  be  gathered  from  the  fact 
that  they  were  represented  by  a  par- 

ticipation of  three  million  tons  in  the 
approximate  six  million  tons  output  be- 

fore the  present  economic  upheaval. 
The  works  concerned  are  the  following: 

Burbach-Eich-Duedelingen,  the  Gelsen- 
kirchen  Mining  Co.,  de  Wendel  in  Hay- 
ingen,  the  Romach  Foundries,  the  Ger- 

man-Luxemburg Mining  and  Foundries 
Co.  (Differdingen  and  Ruemelingen 
sections),  the  Lorraine  Foundries  and 

Mining  Union,  Thyssen's  Steel  Works 
(Conimued  on  Page  1646) 
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Furnace,  Oven   Type 
Surface  Combustion  Co.,   366  Girard  Ave.,  New  York,  X.  Y. 

"American  Maciiinist,"  Oct.   16,   1919 

Size  A-25  ;  the  door-lifting  mechanism 
does  not  require  the  use  of  chains  or  pul- 

leys, but  is  a  simple,  compact  link  motion 
having  a  dead-center  feature  that  tends  to 
keep  the  door  in  either  open  or  closed  posi- 

tion without  depending  upon  friction. 
Specifications:  Inside  heating  space,  12  x 
10  in.  ;  size  of  entrance,  6i  x  10  in.  ;  height 
floor  to  hearth,  42  in.  ;  air  pipe,  2  in.  ;  gas 
pipe.  11  in.  ;  floor  space,  27  x  48  in.  ;  net 
weight,    1700    lb. 

Micrometer,    Direct    Besdlns 

Production  Equipment  Co.,  Inc.,  1  Madison  Ave.,  New  York,  N.  Y. 
"American  Machinist,"  Oct.  16,  1919 

The  micrometer  being  marketed 
by  the  Production  Etjuipment  Co., 
Inc.,  1  Madison  Ave.,  New  York 
City,  Is  said  to  be  very  easy  to 
read  as  the  barrel  has  but  10 
graduations  instead  of  40  and  the 
dial  windows  show  at  a  glance 
the  measurement  registered.  The 
micrometer  is  of  standard  size 
and  v/eight  comparatively,  and  is 
made  In  sizes  up  to  12  in.;  with 
or  without  ratchet  stops  and  ten-thousandth  ^aduations. 

Tester,   Hardness 
W.  &  T.  Avery  Ltd.,  Birmingham,  Eng. 

"American  Machinist,"    (English  Edition),  Oct.  11,  1919 

For  quick  action  the  vertical  straining  screw  is  disengaged  in 
its  keyway  by  a  thumb  screw  at  the  top  of  the  frame.  Also 
the  handwheel  for  rotating  the  straining  screw  can  be  raised  or 
lowered  in  order  to  give  a  full  view  of  the  specimen  under  test. 
Weights  equivalent  to  500  kg.  and  3000  kg.  load  are  provided.  As 
the  load  is  applied  through  a  worm  drive  it  cannot  be  applied 
suddenly,  so  that  the  machine  experiences  no  shock ;  moreover, 
the  rate  of  loading  during  the  test  Is  practically  uniform,  as  com- 

pared with  jerks  which  may  result  from  the  load  being  added 
by  pumping. 

Shaping:   Machine,  Donble-Heudrd 
Fairbairns,   Leeds,   England. 

"American  Machinist"   (English  Edition),  Oct.  18,  1919 

Length  of  bed,  12  ft.  6  in.  ;  traverse  of  each  head,  3  ft.  :  work 
tables,  30  x  20  in.  Each  headstock  Is  independently  driven  by 
10-hp.  constant-speed  motor,  through  double  helical  gears,  and 
4-speed  gear  box,  mounted  on  a  foundation  casting  bolted  to  the 
end  of  the  bed  as  shown.  The  gear  box  gives  39.25,  23.75,  16.6.  and 
9.7  strokes  per  minute.  The  overall  floor  space  occupied  by  the 
machine  is  24  x  8  ft.,  and  Its  net  weight  is   Hi  tons. 

Boring  MUI,   Vertical 
G.  Richards  &  Co.,  Ltd.,  Manchester,   England. 

"American  Machinist"   (English  Edition),  Nov.   1,  1919 

Net  weight,  80  tons ;  capacity  is  10  ft.  in  diameter,  and  to 
admit  10  ft.  high  under  the  toolholders  and  10  ft.  9  in.  under 
the  cross-slide.  The  machine  is  fitted  with  two  ordmary  swivel  tool 
bars  on  the  cross-slide  having  66  in.  down  feed,  and  with  side 
head  fixed  to  the  right-hand  housing  nnd  to  the  base.  The  table 
is  10  ft.  In  diameter  and  is  driven  by  spur-gear  ring,  IJ  dia- 

metral pitch,  9  in.  face,  from  a  six-speed  gear  box  driven  by 
a  50-hp.  variable-speed  motor.  All  the  tool  bars  have  vertical, 
horizontal  and  angular  self-acting  feeds,  with  rapid  power  trav- erses to  these  motions. 

Keyseatingr   and   Mortising   Machine 
Smith  and  Coventry  Ltd.,  Manchester,  England. 

"American  Machinist"   (English  Edition),  Sept.   20, 

Long  pieces  to  be  machined  are  held 
in  a  two-jaw  universal  chuck  and  sup- 

ported at  end  by  tailstock  clamp. 
Cutters  up  to  li  in.  in  diameter  are 
held  in  spring  collets  and  are  driven 
by  bevel  gears.  Maximum  distance 
between  spindles,  15  in.  ;  minimum 
distance,  4  In.  Table  has  T-slots  and 
12-in.  stroke.  Depth  of  cutter  feed, 
each  stroke,  0.004  in.  to  0.016  in. 
Speed   of  traverse,    36   in.   per   minute. 

1919 

MUllnsr   Machine,   Type-M,    Plain,   Universal,   Vertical 
Cincinnati  Milling  Machine  Co.,  Cincinnati,  Ohio. 

"American  Machinist,"  Oct.   23,  1919 

No.  1  Plain,  range,  22  x  8  x  19  in. ;  net  weight,   2200  lb. 
No,  1  Universal,  range,  22  x  8  x  18  in.;  net  weight.  2500  lb. 
No.   1  Vertical,  range.   22  x  12  x   16  in.  ;  net  weight,  2300  lb. 
No.   2   Plain,   range,   28  x   10  x  19   in.  ;   net  weight,    2500   lb. 
No.   2  Universal,  range,  28  x  10  x   18  in.  ;  net  weight.   2800  lb. 
No.  2  Vertical,  range,  28  x  12  x  16  in. ;  net  weight,   2600  lb. 
Dimensions  common  to  all  No.  1  Machines;  tables,  37  x  lOi  in.; 

taper  holes,  14   B.   &   S.  :  hp.,  3  :   pulley,  12   in.  ;   belt,   li  in. 
No.  2  Machines:  Tables,  49  x  lOi  in.;  taper  holes,  14  B.  &  S. ; 

hp.,    5;    pulley,    12    in.;    belt,    2    in. 

I.atlie,  jMTge  Enrine,  Movable  Bed 
G.   A.   Harvey,   Ltd.,   Govan,   England. 

"American  Machinist"    (English  Edition),  Nov.   8,  1919 

Swing,  12  ft. ;  with  bed  in  center,  6  ft. ;  over  saddle,  4  ft.  10  in. ; 
between  centers.  25  ft.;  movable  bed,  30  ft.  x  5  ft.  3  in.  x  3  It. 
deep ;  50-hp.  constant  speed  motor ;  has  oil  system  and  ball  thrust 
spindle  ;  feeds,  3  to  32  cuts  per  Inch  ;  threads  1  in.  P.  to  16  per  inch  : 
noor  space,  42  ft.  to  6  in.  x  22  ft.  approximate  weight.  86  tons. 

Clip,  paste  on  3  z  5-in.  cards  and  file  as  desired 
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( Hagendingen  section),  Stumtn  Bros., 
the  Roechling  Iron  and  Steel  Works 
and  the  Dillinger  Foundries. 

The  future  relationship  of  the  Upper 
Silesian  works  to  the  association  is  still 
undecided.  It  is  only  represented  by 
an  entire  participation  of  324,000  tons, 
but  as  remaining  in  the  association, 
should  the  latter  continue  to  exist  at 

all,  would  still  be  of  value.  The  Rhen- 
ish-Westphalian  works  which  at  the 
present  moment  is  the  very  back-bone 
of  it,  together  with  the  Bavarian  Maxi- 

milian Mine,  the  Georgmarien  Mining 
and  Foundries  Union  (at  Osnabruck), 
the  Pain  Rolling  Mills,  and  the  Cast 
Steel  Factory  at  Doehlen  in  Saxony, 
form  a  co-operation  of  about  three  mil- 

lion tons.  The  greater  percentage  of 
these  works  refuses  to  entertain  any 

further  the  idea  of  a  steel  works'  asso- 
ciation which  would  represent  a  pure 

agreement  of  sales  with  stipulations  as 
to  co-operation.  The  works  have  widely 

organized  trading  associations  at  its 

disposal  for  exploiting  "A"  as  well  as 
"B"  products.  Through  this  it  has 
lost  still  more  in  prestige,  especially 
as  it  has  proved  itself  incapable  of 
adaption  to  the  constantly  changing  cir- 

cumstances affecting  production  during 
the  past  few  years.  It  was  in  danger 
of  dissolution  more  than  once  during 
the  war,  and  this  was  only  prevented 
by  official  intervention  in  the  interests 

of  a  uniform  regulation  of  army  sup- 
plies. Later  on,  the  Federal  Board  of 

Economics  (Reichswirtschaftsamt)  in- 
tervened, but  this  endeavor  to  prolong 

the  life  of  the  association  by  force  only 
partly  succeeded. 

A  number  of  works  went  their  own 

■way,  despite  orders  to  the  contrary, 
looking  upon  the  association  as  non- 

existent. On  the  whole,  the  conclusion 
was  formed  in  interested  circles  that 

nothing  is  to  be  gained  by  using  eco- 
nomic pressure  at  the  present  moment, 

and  that  the  entire  organization  of  the 
association  served  rather  to  hinder 

than  to  develop  the  full  productive  pos- 
sibilities of  the  steel   works. 

The  demand  for  the  absolute  release 
from  the  administration  of  iron,  has 
been  met  with  a  flat  refusal  on  the  part 
of  the  government  till  now,  and  it  is 
possible  to  gather  from  this  standpoint 
that  they  might  not  be  unwilling  to  aid 
the  formation  of  a  new  steel  works 
association  in  some  form  or  other. 
This  demand,  if  made  from  the  point 
of  view  of  retaining  official  price  con- 

trol over  the  formation  of  prices, 
might  be  fulfilled  under  the  conditions 
of  the  already  existing  German  Steel 

Union,  the  so-called  "Mantelsyndicate." 
Another  blow  to  the  association  was 

the  fact  of  its  being  refused  the  rep- 
resentation of  the  German  steel  indus- 

try at  international  conventions. 
Whether  these  conventions  will  meet 
again  before  long  is  a  matter  of  doubt; 
in  any  case  the  part  that  Germany 
might  be  called  upon  to  play  in  them 
would  be  small  enough.  If  one  looks 
back  to  the  time  when  the  association 
was  founded,  in  1904,  it  is  only  possible 
to   class   the    net   results    accomplished 

as  a  failure.  The  big  plans  for  organ- 
izing the  German  iron  industries  to 

wTiich  it  was  to  act  as  a  prelude  failed 
utterly;  a  fact  which  is  less  due  to  its 
own  fault  than  to  the  constantly  chang- 

ing circumstances  which  production  had 

to  fight  against.  The  process  of  con- 
centration in  the  iron  industry  shifted 

the  basis  of  production  in  the  mixed 
works  constantly  to  its  own  advantage 
as  regards  the  further  manufacture  of 
the  raw  products  for  which  sales  the 
association  was  responsible;  this  co- 

operative movement  did  not  encourage 
the  foundation  of  sub-associations 
whose  functions  could  be  fully  carried 

out  by  the  existing  trading  organiza- 
tions. As  a  consequence,  the  associa- 

tion lost  more  and  more  of  its  prestige 

after  the  "B"  products  had  ceased  to 
be  part  of  it.  The  attempt  to  organize 
the  association  on  a  broad  commercial 
basis  failed  owing  to  strong  opposition 
in  various  forms. 

Trade  Currents  From  Cleveland, 
Chicago  and  Philadelphia 

Cleveland  Letter 

The  first  week  of  the  new  year  finds 
the  machinery  market  of  Cleveland  and 
northern  Ohio  district  facing  a  much 
more  prosperous  season  than  was  an- 

ticipated toward  the  end  of  1919.  With 
the  usual  retention  in  all  industry  due 
to  the  inventory-taking  activities,  there 
were  fewer  orders  and  less  inquiry  than 
was  anticipated  when  early  fall  buying 
was  at  its  height.  There  was  entirely 
too  much  shopping  around  to  please 
machinery  manufacturers  and  distribu- 

tors, as  this  shopping  was  not  backed 
up  any  too  definitely  with  prospects  for 
real  orders. 

The  significant  feature,  in  the  minds 
of  leaders  in  the  trade  here,  is  that 
these  earlier  inquiries  now  are  bearing 
fruit  in  the  form  of  orders  for  new 
equipment.  That  the  early  part  of  the 
new  year  will  be  even  more  active  than 
anticipated  is  being  shown  by  the  va- 

riety of  equipment  required.  Up  to 
the  last  month  or  so  the  bulk  of  busi- 

ness has  been  coming  from  the  auto- 
mobile industry,  or  interests  related  to 

it.  Now,  the  business  is  coming  for- 
ward from  general  manufacturing. 

Any  tendency  toward  curtailment  of 
production  or  lessening  of  business  gen- 

erally, as  has  been  indicated  off  and 
on  by  authorities  supposedly  fairly  cer- 

tain of  their  predictions,  has  not  only 
failed  to  develop,  but  has  not  even 
given  a  hint  that  it  will  for  an  indefi- 

nite period. 

One  factor  that  probably  is  stimulat- 
ing interest  among  purchasers,  and 

which  is  aiding  considerably,  it  is  be- 
lieved, toward  the  enlargement  of  pur- 
chases when  it  was  first  thought  only 

a  few  fill-in  machines  would  be  taken, 
is  the  announcement  of  a  new  price  list 
by  the  majority  of  producers.  It  can 
be  stated  here  quite  definitely  that  the 
machinery  industry  has  been  unique  in 
the  matter  of  not  advancing  prices  to 

the  apparent  limits  that  other  indus- 
tries   have    advanced    prices    for    their 

products.  In  effect,  the  first  of  the 
year  is  an  average  increase  of  10  per 
cent  on  machinery  and  equipment,  and 
though  a  modest  increase,  it  is  sufficient 
to  arouse  the  buying  interest. 

Several  firms  report  they  are  booked 
ahead,  some  to  March,  for  equipment 
for  general  manufacturing  and  tool- 

room requirements.  The  labor  problem, 
in  evidence  in  this  industry  as  in 
others,  has  improved  with  the  turn  of 
the  year,  but  not  to  the  extent  that 
shipments  are  all  up  to  prompt  deliv- 

ery, and  it  is  not  unlikely  that  this  con- 
dition will  continue  for  some  time  to 

come. 

A  notable  event  of  interest  to  ma- 
chinist interests  is  the  celebration  this 

week  of  the  Lamson  &  Sessions  Co., 

manufacturer  of  machinists'  small  sup- 
plies, which  marked  fifty  years  in  busi- 
ness in  Cleveland.  A  feature  of  the 

celebration  was  a  banquet  at  Hotel 
Cleveland  at  which  three  employees, 
with  the  firm  since  its  beginning,  were 

present.  They  are  R.  J.  Gardner,  su- 
perintendent, and  Herman  Brown  and 

Louis  Brown,  foremen.  Each  received 
a  gold  watch  and  chain  as  a  mark  of 
appreciation  for  their  long  service. 
Sixty  employees  have  been  with  the 
firm  twenty-five  years,  and  more  than 
100  for  fifteen  years. 

The  company  began  business  at 
Mount  Carmel,  Conn.,  in  1865.  The 
business  was  moved  to  Cleveland  in 

1869.  The  organizers  were  I.  P.  Lam- 
son, S.  W.  Sessions  and  Thomas  H. 

Lamson.  It  became  a  corporation  in 
1885.  The  control  of  the  company  has 
remained  within  the  family  through  its 
entire  existence. 

Chicago  Letter 

Reversing  the  usual  order  of  things, 
business  during  the  week  over  New 

Year's  Day  kept  up  at  an  excellent 
pace.  It  is  true  that  there  were  fewer 
inquiries  than  in  previous  weeks  and 
less  shopping  around  by  individual 
buyers  to  see  what  they  could  find  in 
dealers'  stocks,  but  actual  sales  and 
shipments  show  no  decrease.  A  sum- 

mary of  the  year's  business  among  all 
dealers  leads  to  the  assumption  that 
in  1919  Chicago  did  about  80  per  cent 
as  much  machinery  business  as  in  1918, 
and  a  little  more  than  in  1917.  Con- 

sidering the  dullness  of  January  and 
February,  and  the  steel  and  coal 
strikes,  this  is  really  surprising. 

The  new  year  opens  with  the  rail- 
roads doing  some  buying  and  much 

inquiring  and  the  great  corporations 
showing  signs  of  interest.  The  Bur- 

lington has  just  completed  extensive 
purchases  and  the  C.  I.  &  W.  R.R.  is 
making  inquiries.  J.  B.  Clow  &  Co. 
has  purchased  equipment  for  its  Ohio 

plant. Orders  for  future  shipments  are 

heavy  on  all  dealers'  books.  This  con- 
dition is  accentuated  by  slow  deliveries 

of  goods  from  the  factory.  Turret 
lathes  seem  to  be  hardest  to  get,  from 
three  to  nine  months  being  required 
for  delivery  on  current  orders,  depend- 

ing on  size  and  make.  Engine  lathes 
(Covtinued  on  page  164d) 
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Shapinic   Machine,   Crank,    Heavy-Duty 
Pork  in  &  Co.,  Ltd.,  Leeds,  England. 

"American   Machinist"    (Eng.   Edition,   Nov.   8,   1919) 

Has  variable  feed,  while  running,  by  adjustable  eccentric  bull 
wheel;  work  table.  163  x  12  in.,  feed  both  ways.  All  gear  drive 
Bives  eight  speeds  from  10  to  100  ft.  per  minute.  Speed  reduc- 

tion by  4-speed  gear  box  inclosed.  Back  gears  in  machine  body, 
operated  by  steel  clutches.  Dimensions,  over  all,  56  x  42  x  54  in. ; 
net  weight,   2000   lb. 

OrindlnK  Machine,   Internal 
Ott  Grinder  Co.,   Indianapolis,   Ind. 

"American   Machinist,"   Oct.   23,    1919 

Swing,  without  guard,  12  in.,  with 
guard,  10  in.  ;  will  grind  hole  6  in.  in 
diameter;  table  tr.avel.  24  in.;  will  grind 
tapers  120  deg.  included  angle  ;  automatic 
CTOssfeed,  0.0002.'i  in.  to  0.003  in.  ;  diam- 

eter of  work-ppindle  bearings.  2  in.  ;  hole 
through  work  spindle,  IJ  in. ;  speed  of 
countershaft.  600  r.p.m. ;  main  pulley, 
l.'i  in.:  work  speeds.  85  to  425  r.p.m.; 
spindle  speeds.  8000  to  20,000  r.p  m. ; 
table  speeds,  16  in.  to  50  in.  per  minute; 
Hoor  space.  38  x  70  in.  ;  weight,  1950  lb. 
The  equipment  comprises  a  12-in.  face- 

plate, combination  straight  and  radial 
wheel-truing  device,  9-in.  collet  chuck, 
pump  and  complete  overhead  works. 

'
^
 

n i 

Lathe,  Kncine,  Qulck-Chanse 
Rockford   Lathe  and   Drill  Co..    Rockford,  III. 

"American  Machinist,"   Oct   23,    1919 
Swing,  over  ways, 

144  in.,  over  carriage, 
8  in.  ;  distance  between 
centers  with  6-ft.  bed. 
37  in.  ;  lengths  of  bed, 
6  ft.,  8  ft.  and  In 
ft.  ;  spindle  bcarlnt; 
(front).  28  X  4  in., 
(back),  15  X  3  in.; 
hole  through  spindle. 

1ft  in.  ;  ratio  or  back 
gears,  3.42  to  1  and 
9.07  to  1  :  width  of 
belt.  2J  in.  ;  spindle 
speeds,  20  to  435  ;  will 
cut  threads  from  4  to 
56  per  inch;  feeds,  IS 
to  252  per  inch  ;  weight 
with  6-ft.  bed.  1600 
lb.  ;  shipping  weight, 
with  6-ft.  bed,  1850 

pounds. 

Torch,  Alreo  Weldinc 

Air  Reductions  Sales  Co..  120  Broadway,  New  York,  N. 

"American   Machinist,"  Oct.   23,    1919 

Y. 

Strong,  light  construction  and 
easy  to  handle ;  has  pressure 
table  on  handle  ;  both  handles  on 
left  side  ;  tubes  of  seamless  tub- 

ing ;  mixture  automatic ;  tip  of 
special  alloy  ;  drop-forged  head  ; 
torch    made    in    tour    sizes. 

Hammer,   Manter    Sure-Lox   CIiippinK 
Keller  Pneumatic  Tool  Co.,  Chicago,   111. 

"American  Machinist,"  Oct.   23,   1919 

Handle  locked  to  cyl- 
inder, without  old  style 

clamp  bolt,  by  means  of 
a  key  in  cylinder.  An- 

other feature  claimed  is 
extr.a  long  striking  end 
on  the  piston,  where  I 
in.  is  provided  in.stcad 
of  the  A  in.  commonly 
used  on  clamp  bolt  types 
of  hammers.  This  ham- 

mer may  be  furnished 
with  either  open  or 
closed  handles,  piston  type  of  throttle  valves,  round  or  hexagon 
bushings,  or  other  features  as  specified  on  order.  Made  in  ten 
sizes  ranging  from  IJ-in.  to  4-in.  stroke  with  piston  diameters  of 
h    to   lA    in. 

Oear-Hnbblnic   Machine   No,   2 
Barber-Coleman  Co..   Rockford,  111. 

"American  Machinist,"   Oct.    23,   1919 

Capacity,  diameter,  3  in.  :  width  of 
face,  7  in. ;  diametral  pitch,  24  and 
finer  ;  diameter  hob  spindle.  1  in.  ;  max- 

imum diameter  hob.  H  in.;  taper  hole 
•n  spindle.  No.  9  K.  &  S.  ;  floor  space, 
27  in.  by  42  in. ;  driving  pulley,  6  in.  by 
18  in.;  speed  of  driving  pulley,  800 
r.p.m.  ;  number  of  changes  of  hob  speed, 
eight ;  range  of  hob  speeds,  200  to  800 
r.p.m.  ;  range  of  feed  per  revolution  of 
work.  0.015  to  0.150  in.;  net  weight,  950 
lb.;  shipping  weight  (crated),  1,200  lb.; 
shipping  weight  (boxed),  1.360  lb.; 
measurements  of  box,    4S   x   34   x   62   in. 

Jacks  and  Bolt  Coupler* 
Roberts  Manufacturing  Co.,   New   rfaven.  Conn. 

"American   Machinist,"   Oct.    23.    1919 

The  jacks  can  be  riuickly  built 
up  to  the  desired  heiglit  without 
the  use  of  bolts  or  screws  as  locit 
joints  connect  each  unit  with  a 
simple  half  turn.  Bolt  coupler 
saves  making  speci;il  l)()lts.  Can 
be  used  to  join  two  bolls  together 
to  get  desired  length.  The  equip- 

ment not  intended  for  the  tool- 
room, but  as  part  of  machine 

etiuipment.  Jack.'!  made  in  sev- 
er,al  sizes  having  base  diameters 
from  21  to  3i  in.  and  heights  of 
2  to  5  in.  The  extension  units  have  varying  lengths  of  2  to  6i 
in.  Bolt  couplers  are  made  for  all  standard  size  bolts  from  i 
to  li  inch. 

Truck,   Cutting  and   Wridlnr  Ontilt 
Davis  and   BournonviUe  Co..  Jersey  City,  N.   J. 

"American  Machinist."   Oct    23,    1919 

Width  over  all.  .11  in.  ;  depth  over  all, 
28  in.  ;  height  over  all.  without  cylinders. 
45  in.;  height,  over  all.  with  cylinders.  56 
in.;  net  weight,  without  efiuipnient.  163 
lb.  ;  net  weight,  with  full  equipment.  500 
lb.  ;  diameter  of  wheels,  24  in.  ;  face  of 
wheels.  25  in.  The  cabinet  is  so  designed 
that  when  fully  equipped  the  operator  has 
only  to  open  the  doors,  take  down  the 
torch,  turn  on  and  adjust  the  gases  to  be 
ready  for  work. 

Clip,  paste  on  3  x  5-in.  cards  and  file  as  desired 
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require  from  two  to  eight  months, 
planing  machines  from  three  to  six 
months  and  boring  mills  from  three 
to  five  months.  The  machines  most 
scarce  in  the  market  today  are  drilling 
and  punching  machines,  about  sixty 
days  being  required  for  delivery. 

Collections  have  been  excellent 
throughout  the  year  and  stocks  are 
low;  therefore,  all  dealers  are  in 
excellent  condition  financially.  The 
optimism  with  which  they  view  the 
coming  year  presents  a  sharp  contrast 
to  the  feeling  pervading  the  trade  last 
January. 

But  a  small  quantity  of  new  indus- 
trial enterprises  is  now  being  an- 

nounced in  the  Chicago  district.  The 
Excell  Motor  Truck  Co.  has  let  a  con- 

tract for  the  erection  of  a  $300,000 
factory  and  the  Chicago  Coated  Board 
Co.  is  contemplating  a  three-million 
dollar  plant,  but  the  date  of  commenc- 

ing work  thereon  is  still  undetermined. 
It  is  thought  that  when  the  holiday  lull 
is  passed,  industrial  announcements  will 
be  made  with  greater  frequency. 

Philadelphia  Letter 

Indications  are  that  1920  will  be  the 

banner  year  for  the  machine-tool  indus- 
try. Practically  every  line  of  manu- 

facturing has  entered  the  machine-tool 
market.  The  automobile  houses  and 
the  makers  of  auto  accessories,  as 
usual,  lead  the  field  in  this  respect, 
but  it  would  be  difficult  to  say  just 
which  of  the  various  other  kinds  of 
producers  rank  second  in  their  de- 

mands for  machine-tool  equipment. 
Even  such  companies  as  manufacturers 
of  linoleum  and  the  various  silk  mills 

are  persistent  with  inquiries  for  ma- 
chinery with  which  to  repair  their 

present  supply. 
Business  is  so  brisk  that  machine- 

tool  dealers  are  perfectly  well  satisfied 
to  have  the  railroads,  car  builders  and 
locomotive  plants  keep  out  of  the  mar- 

ket for  the  present  at  least.  Delivery 
has  become  so  much  delayed,  owing  to 
the  tremendous  demand  for  machinery, 
that  an  entry  now  of  the  railroads 
with  their  usual  long  lists  of  require- 

ments would  only  confuse  matters 
rather  than  help  the  machine-tool 
business. 

Machine-tool  nouses  experience  no 
fear  regarding  the  disposal  of  goods 
on  hand.  High-grade  material  is 
snapped  up  almost  as  soon  as  it  ap- 

pears in  a  dealer's  showroom.  Second- 
hand equipment  is  inspected  a  little 

more  critically  but  this,  too,  is  meeting 
with  a  constant  demand. 

A  large  manufacturer  of  power 
presses  is  now  searching  for  a  four- 
or  five-acre  plot  of  ground  near  Phila- 

delphia on  which  to  erect  a  plant  having 
some  100,000  sq.ft.  of  floor  space. 
Labor  conditions  in  Philadelphia  and 
vicinity  are  better  than  where  this 
firm's  present  plant  is  now  situated. 

Turret  lathes  and  disk  grinding  ma- 
chines for  the  manufacture  of  piston 

rings  are  in  constant  demand,  and 
Philadelphia  houses  are  quoting  on 
June  and  July  delivery  for  these  goods. 

The  L.  R.  Meisenhelter  Machinery 
Co.,  situated  at  4th  and  Arch  Sts., 
suspended  operations  after  the  first  of 
the  year. 

The  E.  G.  Budd  Manufacturing  Co., 
manufacturer  of  auto  steel  bodies,  has 
recently  placed  an  unusually  large 
order  for  grinding  machines  and  vari- 

ous other  types  of  machine  tools,  with 
a    Philadelphia   concern. 
The  Wicaco  Screw  and  Machine 

Works,  7th  and  Woods  Sts.,  has  denied 
the  rumor  that  it  will  take  up  the  man- 

ufacture of  gear  cutters  along  with 
its  usual  machine-screw  output. 
The  Sherritt-Stoer  Co.,  Inc.,  now 

holding  offices  in  the  Finance  Building, 
will  move  to  its  new  warehouse  and 
office  building  at  20th  and  Market  Sts. 
in  about  a  month. 

Personals 

W.  G.  CooKMAN  is  no  longer  con- 
nected with  the  United  States  and 

Cuban  Allied  Woi'ks  Engineering  Cor- 
poration, 50  Broad  St.,  New  York  City. 

Clyde  W.  Blakeslee,  Chicago  man- 
ager of  the  Abrasive  Co.,  has  resigned 

to  become  associated  with  the  N.  A. 
Strand  &  Co.,  as  general  sales  man- 

ager, with  headquarters  in  the  Machin- 
ery Hall   Building,  Chicago,  111. 

Walter  E.  Sargent,  formerly  of 
Detroit,  is  now  connected  with  the 
New  York  sales  office  of  the  B.  M. 
Jones  &  Co.,  Inc.,  192  Chambers  St., 
New  York  City,  selling  agents  for 
mushet  steels  and  Taylor  iron. 

F.  W.  SiNRAM,  president  of  the 
American  Gear  Manufacturers'  Asso- 

ciation, was  elected  president  of  the 
Van  Dorn  &  Dutton  Co.,  Cleveland, 
Ohio,  at  the  last  meeting  of  the  board 
of  directors.  Franklin  Schneider  was 
elected  vice  president  at  the  same 
meeting. 

A.  A.  Blue  has  been  appointed  by 
the  Duff  Manufacturing  Co.,  Pitts- 

burgh, to  take  charge  of  its  heat-treat- 
ing department.  Mr.  Blue  is  a  graduate 

of  the  chemical  engineering  department 
of  Cornell  University.  For  two  years 
he  was  connected  with  the  Midvale 

Steel  Co.  in  the  heat-treating  depart- 
ment, and  during  the  war  served  as 

assistant  superintendent  of  heat-treat- 
ing and  forge  shop  of  the  gun  plant  at 

the  Watertown  Arsenal. 

Frank  O.  Wells,  president  of  the 
Greenfield  Tap  and  Die  Corporation, 
has  sold  his  entire  holdings  to  Frederick 
H.  Payne,  vice  president.  Mr.  Wells 
retires  as  president  and  member  of  the 
board  of  directors,  and  Mr.  Payne  has 
been  elected  president  in  his  place. 
F.  G.  Echols,  vice  president  and  general 
manager,  has  been  elected  a  director  of 
the  corporation  to  fill  the  vacancy 
caused  by  the  resignation  of  Mr.  Wells, 
but  Mr.  Wells  will  remain  with  the 
corporation  in  an  advisory  capacity. 

The  Production  Machinery  Co.,  a  new 
corporation  that  will  manufacture 
machine  tools,  has  leased  a  newly  con- 

structed building  at  329-331  East  Pearl 
St.,  Cincinnati,  Ohio. 
The  Dayton  Pipe  Coupling  Co.  has 

installed  additional  equipment  to  its 
forge  department  and  has  90  x  100  ft. 
more  space  to  this  department.  In  the 
machine  and  tool  departments  a  number 
of  lathes,  milling,  planing  and  shaping 
machines  have  been  added. 

Marshall  &  Huschart  Machinery  Co., 
17  South  Jefferson  St.,  Chicago,  111.,  has 
made  extensive  additions  to  its  office. 
Space  on  the  ground  floor  has  been 
glassed  in  for  the  sales  force,  and  a 
rest  room  for  the  women  employees  has 
been  fitted  up  on  the  second  floor. 
The  Reising  Arms  Co.,  West  Hartford, 

Conn.,  has  been  organized  to  manufac- 
ture and  deal  in  machinery,  machine 

parts,  etc.  The  organizers  are  William 
Ainslee,  of  the  Ainslee  Machine  and 
Tool  Works,  West  Hartford,  and  J.  S. 
Woodward,  12  King  St.,  Hartford, Conn. 

Chas.  W.  Lawser,  president,  and  Alli- 
son Sharp,  vice  president  and  treasurer 

of  the  Wicaco  Screw  and  Machine 
Works,  have  purchased  a  tract  of  land 
at  Wayne  Junction,  Philadelphia,  Pa. 
They  are  erecting  a  three-story  office 
building  and  a  two-story  factory  of 
oO.OOO  sq.ft.  floor  space,  fully  equipped 
with  modern  machinery  for  the  manu- 

facture of  screw-machine  products  and 
thread  milling.  This  company  was  es- 

tablished in  1868  and  incorporated  m 1915. 

Forthcoming  Meetings! 

Boston  Branch.  National  Metal  Trades Association.  Monthly  meeting  on  first Wednesday  of  each  month,  alternating 
with  the  Employers'  .Association  of  east- ern Massachusetts.  George  D  Berry  sec- retary, room  50-51,  166  Devonshire  St.. Boston,   Mass. 

Engineers'  Club  of-  Philadelphia.  Regu- lar meeting  the  third  Tuesday  of  the 
rnonth.  Lewis  H.  Kenney  is  the  chairman 
of  committee  on  papers. 

Electric  Hoist  Manufacturers'  .Associa- tion. Monthly  meeting  at  the  oftices  of 
the  Yale  &  Towne  Manufacturing  Co.,  9 
Ea.st  4pth  St.,  New  York  City.  Secretary 
W.  C.  Brlggs,  Shepard  Electric  Crane  and Hoist  Co. 

Engineers  Society  of  Western  Pennsyl- 
vania. Monthly  meeting,  third  Tuesdav : 

section  meeting,  first  Tuesday.  Elmer  K. 
Hiles,  secretary.  Oliver  Building,  Pitts- 

burgh,  Pa. 
Philadelphia  Foundrymen's  Association. Meeting  first  Wednesday  of  each  month. 

Manufacturers'  Club,  Philadelphia,  Penn.. Howard  Evnns,  secretary.  Pier  45,  North 
Philadelphia,  Pa. 

Rochester  Society  of  Technical  Drafts- 
men. Monthly  meeting  last  Thursday.  O. 

Ij.  -Angevine,  Jr.,  secretary,  547  Arnett 
Boulevard.    Rochester,    N.    Y. 

The  Second  -Annual  Aeronautical  Exposi- 
tion of  the  Manufacturers  Aircraft  .Associa- 

tion. Ina,  will  be  held  at  the  Seventy-first 
Regiment  Armory,  34th  St.  and  Park"  Ave., New  Y'ork,  on  Mar.  6-13.  1920.  S.  S. Bradley.  401  Fifth  Ave..  New  York  City, 
is  the  general  manager. 
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FIG.    1. THE    FOOTE-BURT    CONTINUOUS    DRILLING    AND 
BORING    MACHINE 

THE  ideal  manufacturing  machine  is  that  in  which 
th«  operator,  without  any  change  of  his  position, 
is  constantly  engaged  in  placing  the  work  into  and 

removing  the  finished  pieces  from  the  work-holding 
fixtures.  Either  the  employment  of  any  of  his  time 
for  tool  guidance  or  loss  of  cutting  time  of  the  machine 
during  idle  periods  while  loading  or  unloading,  adds 
to  the  overhead  cost  of  manufacturing. 

General  attention  has  recently  been  attracted  to  the 
developments  in  the  line  of  continuous  milling.  Ma- 

chines for  continuous  drilling  and  turning  operations 
advance  manufacturing  methods  still  further.  Some  of 
these  are  continuous  in  the  true  sense  of  the  word,  and 
lose  no  time  while  indexing  either  the  work  or  the  cut- 

ting tool  from  one  operation  to  the  next. 
The  Foote-Burt  Co.,  Cleveland,  Ohio,  is  building  the 

line  of  continuous  drilling  and  turning  machines  de- 
scribed in  this  article.  These  are  essentially  single- 

purpose  machines,  designed  to  function  with  precision 
of  movement  on  either  a  single  or  a  simple  combination 
of  cutting  operations. 

The  machine  shown  m  Fig.  1  which  appears  as  the 

The  Foote-Burt  Company's 
Continuous  Drilling 

and  Turning  Machines 
By  J.  V.  Hunter 

Western    Editor,    American    MocAinisf 

The  development  of  some  of  the  latest  machine 
tools  shows  the  trend  in  manufacturing  methods. 
The  high  cost  of  labor  accounts  in  a  large  part 
for  the  commercial  exploitation  of  these  tools, 
which  are  now  more  than  ever  serving  to 

make  every  moment  of  a  man's  time  productive 

headpiece  of  this  article,    illustrates   the  type  of  con- 
struction   which    has    been    employed.      This    is    a    12- 

spindle   continuous    boring   or   drilling   machine   which 
is  tended  by  only  one  operator.    Twelve  spindles ! 
One  operator!     Can  the  reader  realize  the  great 
significance  of  these  two  points  with  their  pro- 

ductive possibilities  and  the  low  labor  cost  ratio 
of  a  machine  where  one  operator  can  successfully 
attend    12    working   spindles,    each    spindle   con- 

stantly producing  to  the  full  limit  of  its  cutting 
capacity?        What    labor    can    be    found    today 

capable  of  attending   12  or  even  four  lathes  per  man 
engaged  in  a  simple  boring  operation?    The  ordinary  4- 
spindle  gang  drilling  machine  reaches  the  capacity  of 
nearly    every    operator    on    single    drilling    operations, 
while  the  operator  of  this  12-spindle  continuous  drill- 

ing or  boring  machine  does  not  overtax  himself  to  keep 
it  fully  at  work. 

This  machine  is  arranged  to  bore  out  the  center  of 
a  cone  forging  for  a  roller  bearing.  The  cone  is  forged 
with  a  taper  on  the  outside,  and  after  this  operation  it  is 
cold-swaged  so  that  the  outside  is  cylindrical  and  the 
inside  is  finished  to  the  required  cone-shape.  This 
is  followed  by  a  simple  combination  of  machining  oper- 

ations, on  machines  that  will  be  described  later,  which 
rough-  and  finish-turn  the  outside  and  face  off  one  end. 

Possibly  the  reader  can  better  understand  the  opera- 
tion of  this  machine,  from  the  statement  that  everything 

seen  of  the  machine,  Fig.  2,  above  the  chip  pan,  re^ 
volves  constantly  around  an  inside  center  column.  In 
other  words,  all  of  the  fixtures,  spindles  and  spindle 
heads  which  constitute  the  upper  structure  of  the 

machine  are  steadily  moving  toward  the  observer's  left as  he  stands  before  it.  When  viewed  from  above  the 

machine,  this  would  be  in  clock-wise  rotation.  In 
operation,  the  spindles  of  the  machine  do  not  feed 
longitudinally,  but  the  feed  is  obtained  by  a  constant 
rising  of  a  saddle  which  carries  .  each  fixture.  This 
occurs  individually  as  the  fixtures  proceed  in  their 
course  around  the  column  of  the  machine  and  is  gov- 

erned by  the  cam  A,  which  surrounds  the  column.  The 
cam  has  a  helical  surface  on  which  runs  a  roller  B 
on  the  inside  of  the  bracket  C,  that  forms  the  lower 
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portion  of  the  fixture.  The  work-holding  fixture  A, 
Fig.  3,  is  a  portion  of  a  saddle  which  slides  in  ways  B 
finished  on  the  sides  of  the  main  superstructure.  The 

saddle  is  held  in  place  by  the  gibs  C.  The  helical  sur- 
face of  the  cam  starts  and  continues  the  feed  while  the 

fixture  proceeds  in  its  rotation  by  constantly  lifting 
the  work  against  the  tool  until  it  again  comes  to  the 
loading  station  where  the  feed  roller  on  the  fixture 
reaches  a  drop  in  the  cam  that  permits  the  saddle  to  fall 
into  the  starting  position, 
where  it  remains  long  enough 
for  the  fixture  to  be  reloaded. 

When  the  feed  rollers  D  run 

onto  the  "dwell"  E,  Fig.  3,  a 
snjall  secondary  roller  F  on 
the  bracket  G  at  the  same 
time  runs  beneath  a  short 

cam  H  which  pulls  the  car- 
riage down  to  its  starting 

position,  obviating  any  chance 
of  friction  holding  it  up.  The 
operator  raises  the  clamping 
arm  I  on  the  work  fixture,  and 
the  springs  J  lift  the  plate  K 
so  that  a  new  part  can  be  in- 

serted. The  operator  clamps 
the  work  by  pulling  the  lever 
down  to  the  position  L  which 
causes  small  cams  M  to  close 
the  fixture,  securely 
holding  the  work  be- 

tween the  two  surfaces. 
In  the  position  N  the 
feed  roller  has  run  out 

of  the  "dwell"  and  has 

FIG.  2.     SIDE  VIEW  OP  CONTINUOUS  DRILLING  MACHINE 

climbed  onto  the  main  cam  surface  bringing  the  work 
into  contact  with  the  tool,  thus  starting  the  boring  or 
drilling  operation.  Unfortunately,  neither  tools  nor 
work  are  shown  in  the  illustration. 

The  spindles  have  a  vertical  adjustment  of  8  in., 
making  it  possible  to  take  care  of  the  wear  on  the 
tools,  and  also  to  raise  the  spindle  for  removal  of  the 
tool.  To  raise  or  lower  the  spindle,  the  two  clamping 
bolts  O  are  released  and  a  wrench  applied  to  the  square 
head  of  the  pinion  P  which  engages  with  a  rack  on 
the  quill.  The  spindles  have  upper  and  lower  ball 
bearings,  the  lower  bearing  distinctly  showing  in  this 
view. 

On  the  bed  is  mounted  a  heavy  column  which  carries 
all  of  the  rotating  superstructure  or  spindle  body  and 
the  weight  of  this  is  borne  by  means  of  ball  bearings. 
The  spindle  body  is  steadied  and  held  in  accurate 
position  by  means  of  long  bronze-lined  bearings.     Ball 

bearings  are  an  unusual  feature  in  such  a  position  on 
a  machine  tool,  but  it  must  be  realized  that  the  operat- 

ing and  cutting  functions  of  this  machine  are  all  self- 
contained  and  carried  on  the  sides  of  the  spindle  body 
casting  so  that  these  bearings  actually  have  no  in- 

fluence on  the  quality  of  the  work  produced. 
Power  is  furnished  to  the  machine  by  belt  drive 

to  a  three-step  cone  pulley.  The  spindle  head  is  rotated 
by  a  drive  from  the  main  shaft  through  a  set  of  change 

gears  which  have  further  re- 
duction through  a  worm  gear, 

and  this  drives  a  pinion  run- 
ning in  an  internal  gear  in  the 

base  of  the  rotating-spindle 
body.  The  change  gears  are 
provided  so  that  the  speed  of 
rotation  can  be  altered  if  re- 

quired by  the  character  of  the 
work  or  the  material.  The 
machine  as  shown  is  timed 
for  one  complete  rotation  in 
110  sec.  This  indicates  that 
after  once  being  started  in 

operation,  its  possible  produc- 
tion is  392  pieces  per  hour. 

The  drive  for  the  spindles 
is  carried  up  through  the  cen- 

ter of  the  column  by  a  shaft, 
from  which  suitable  gearing 

connects  to  all  spindles, 

and  these  all  run  con- 
tinuously while  the 

spindle  body  rotates.  Its 
rotation  may  be  stopped 

at  any  time  by  means  of 
the  control  lever  D,  Fig. 

2,  which  of  course  stops 

all  feed  to  the  tools,  al- 
though these  will  con- 

tinue to  revolve  until  the 

power  is  shut  off  from 
the  whole  machine  by 
the  lever  E.  This  lever 

disengages  a  friction 
clutch  in  the  large  end 
of  the  cone  pulley  on  the 
main  drive  shaft. 

The    total    height    of 
this    machine    is    8    ft. 

6    in.    and    the    diamet- 
to    center    of    the    work 
their    chordal    center    to 

rical  distance  from  center 

spindles  is  48  in.,  while 
center  distance  is  12*  in.  The  coolant  is  pumped  from 
a  reservoir  at  the  base  of  the  machine  to  the  center 

of  the  top  and  then  down  into  a  hollow  chamber  which 
runs  around  the  whole  spindle-body  casting.  Holes 
drilled  and  tapped  into  this  chamber  connect  the  nu- 

merous coolant  supply  pipes  for  the  spindles.  All 
coolant  and  chips  are  collected  by  the  trough  about 
the  base  of  the  machine,  and  after  separation  of  the 
coolant  from  the  chips  the  former  returns  to  the  storage 
reservoir. 

The  lubrication  of  the  machine  has  been  made  as 

near  fool-proof  as  possible.  A  circulating  pump  con- 
stantly forces  oil  from  a  large  storage  chamber,  pro- 

vided in  the  base,  to  the  upper  portion  of  the  spindle 
head.  The  latter  is  kept  full  of  oil  and  from  each 
upper  spindle  bearing  a  small  tube  F  carries  a  supply 
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down  to  the  spindle  bearings,  from  which  the  surplus 
is  drained  back  into  the  spindle  body  by  a  small  over- 

flow hole.  The  lubrication  of  the  slides  must  be  taken 
care  of  by  the  operator,  as  it  is  not  practical  to  have 
self-lubricating  devices  on  them.  When  making  ad- 

justments on  the  tools  or  setting  up  the  machine  the 
operator  can  turn  the  column  by  means  of  the  hand- 
wheel  G  which  rotates  it  through  the  regular  gear 
drives. 

The   ability  of   such  a  machine   will   be  noted   for 

Fig.  4,  but  it  differs  vastly  in  many  of  its  operating  de- 
tails. The  loading  station  occurs  at  a  point  slightly 

to  the  left  of  the  center  and  at  this  point  the  feed  rollers 
descend  from  the  operating  surface  of  the  cam  into  the 

"dwell."  In  the  drilling  machine  the  tools  are  re- 
volved by  the  spindles  and  the  work  is  stationary, 

while  this  machine,  in  true  lathe  fashion,  carries  the 
work  on  the  spindle  and  the  tools  are  stationary.  The 
production  possibilities  of  this  machine  are  amazing. 
It  is  as  though  one  operator  could  take  care  of  eight 

PIG.   3. THE   WORK-HOLDING   FIXTURES   AND   DRILLING 
SPINDLES 

taking  care  of  drilling  operations  where  the  drill  must 
pass  through  two  walls  of  a  casting  having  an  inter- 

mediate space  between  them.  After  feeding  through 
one  wall  of  the  casting  the  cams  can  give  a  rapid 
advance  for  the  interval  while  the  drill  is  idly  feeding 
through  the  intervening  space  and  then  can  again  be 
slowed  down  for  the  second  cut.  This  system  could 
be  applied  indefinitely  if  there  were  a  large  number  of 
short  cuts  to  be  made,  but  the  particular  adaptations 
which  one  could  consider  for  such  work  would  be  the 
drilling  of  the  pin  hole  through  a  piston  or  drilling 
through  two  sides  of  a  clevis. 

In  making  a  study  of  the  turning  and  facing  ma- 
chine, we  find  that  it  is  somewhat  similar  in  general 

appearance  as  shown  by  the  view  of  the  loading  side. 

single-purpose  lathes  each  engaged  simultaneously  on 
a  very  short  turning  and  facing  operation. 

This  machine  has  eight  spindles  or  stations,  and  each 
of  these  constitutes  what  can  practically  be  considered 
a  complete  lathe  including  the  headstock,  tailstock,  tool 
carriage  and  crossfeed  slide.  The  head  and  tail  stocks 
and  crossfeed  slide  ways  have  no  motion  on  the  column, 
while  the  longitudinally  fed  turning  tool  is  carried 
on  a  long  saddle  which  slides  in  vertical  ways  cor- 

responding to  the  bed  of  a  lathe,  and  is  fed  upward 
by  a  roller  acting  on  the  cam  surface  in  the  same 
manner  as  in  the  drilling  machines. 

The  illustration  of  the  operating  parts  of  the  machine, 
Fig.  5,  shows  the  spindle  at  the  right  empty,  with  its 

feed    roller  A    just   entering  the   "dwell"   of   the   cam 



168 AMERICAN     MACHINIST Vol  52.  No.  4 

and  its  tailstock  B  drawn  back  to  permit  the  insertion 
of  a  fresh  piece  of  work.  In  the  spindle  station  at 
the  left  the  tail  spindle  C  has  been  raised,  holding 
the  work  D  in  place  against  the  cone-shaped  section 
of  the  headstock  which  may  be  seen  at  E  on  the  other 
spindle.  A  flange  F  on  the  upper  end  of  the  tailstock 
spindle  comes  against  the  base  of  the  work  and  rides 
on  a  iball-thrust  bearing.  The  tailstock  spindle  is 
closed  by  swinging  the  handle  G  from  left  to  right, 
and  is  then  held  by  a  trigger  H  which  catches  in  a 
small  notch  and  holds  it  until  released  by  the 
operator. 
On  this  machine 

there  are  two  distinct 
tooling  operations. 
The  first  is  by  two 
tool  bits  K  and 
L  carried  in  the 
block  J;  the  upper 
taking  a  roughing  cut 
and  the  lower  follow- 

ing with  a  finishing 
cut.  The  reader 
should  understand 
that  the  tool  feed  is 
governed  by  the  roller 
A  which  mounts  onto 
the  cam  M  from  the 

"dwell"  at  the  loading 
station,  shown  in  the 
center  of  the  view. 
As  the  spindle  column 
continues  its  rotation, 

spindle  at  a  constant  rate  of  feed  so  that  its  tool 
faces  off  the  upper  surface  of  the  work.  When  the 
main  spindle  head  of  the  machine  has  completed  one 

revolution  and  the  roller  again  drops  into  the  "dwell," 
the  reverse  motion  in  the  diagonal  slot  causes  the  cross- 
slide  to  return  to  its  original  position.  A  large  notch 
in  the  diagonal  slot  provides  a  short,  quick  action  to 
relieve  the  tool  from  the  work  at  this  time. 

The  cone  -  surfaced 
arbor  E  is  provided 
with  a  number  of 
steel  balls  rolling  in 
inclined  ways  which 
act  at  any  slippage  of 
the  work  and  rise 

higher  in  their 
grooves,  thus  locking 
it  more  tightly  into 
position.  It  was  found 
that  the  use  of  a  plain 
cone  did  not  prevent 

the  work  from  turn- 
ing during  the  cut, 

but  this  method 
holds  securely  under 
all  service. 

The  general  in- 
ternal design  of  the 

turning  and  facing 
machine  is  similar 

to  that  of  the  bor- 
ing and,  drilling 

machine,  but  a  in,o  n  g 

FIG.  4.     LOADING  SIDE  OF  THE  FOOTE-BURT  CONTINUOUS 
TURNING  MACHINE 

the  roller  is  constantly  mounting  on  the  helical  surface 
of  the  cam  and  raising  the  tool  carriage  N  with  a  con- 

stant rate  of  feed.  To  remove  the  chips  which  might 
fall  on  the  cam  surface  before  the  roller,  a  sliding, 
spring-controlled  felt  pad  is  provided. 

The  motion  of  the  tool  carriage  N  also  provides  the 
feed  for  the  cross-slide  P.  A  diagonal  slot  cut  in  the 
side  of  the  tool  carriage  guides  a  roller  on  a  stud  on  a 
cross  link.  When  the  main  tool  carriage  is  lifted,  this 
diagonal  slot  pulls  the  link  toward  the  left,  causing 
the  toolholder  to  be  drawn  in  toward  the  center  of  the 

a  few  of  the  features  are  the  headstock  spindles 

which,  like  those  of  a  lathe,  have  no  end  adjust- 
ment. Should  it  be  desired  to  adapt  this  machine  for 

other  classes  of  work  which  would  require  it  to 
carry  tools  for  such  operations  as  boring  or 
facing  where  it  would  be  necessary  to  remove  the 
cone-shaped  arbors,  a  special  arrangement  has  been 
made  for  drifting  them  out  of  the  spindle.  The  small 
cover  plate  A,  Fig.  6,  may  be  swung  to  one  side  un- 

covering a  drift-pin  hole  in  the  hollow  spindle,  from 
which  an  auxiliary  pin  extends  to  the  shank  of  the  tool. 
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PIG.  5.     THE  TOOL  MECHANISM  FOK  TURNING  AND 
FACING   OPERATIONS 

thus  affording  an  aid  for   its  removal  when  desired. 
The  machine   as   set   up  for  this   operation   runs   with 
a  spindle  speed   of  75   r.p.m.  and  has  a  tool   feed   of 
0.00975  in.  per  revolution.     The  spindle  speed  is  judged 
proper     for     this     particular 
piece  of  work  and   is  geared 
down  from  a  pulley  speed  of 
300  r.p.m..    At  this  speed  and 
feed  the  total  time  per  cycle 
of  the  machine  is  3.6  min.,  or 
16.6  revolutions  of  the  spindle 
head  per  hour.     This  gives  a 
rate    of    machine    production 
equal  to  132  completed  pieces 
per  hour. 

The  success  of  the  two  ma- 
chines described  leads  to  the 

hope  that  they  will  be  more 

fully  developed  for  applica- 
tion to  a  variety  of  work  be- 

yond that  for  which  the 
present  ones  were  designed. 
There   seems  to   be  no  doubt 

FIG.    6.      SIDE   VIKW    OF    CONTINUOUS    TURNING    ANU    lAOlNG    MACHINE 

but  that  with  the  rising  cost  of  labor  there  will  be  an 

increasing  demand  for  machines  of  this  character, 
where  the  time  of  the  workman  can  be  constantly 
employed  in  handling  the  work,  rather  than  in  wait- 

ing for  the  machine  to  complete  each  successive  cut. 
A  factor  to  be  considered  is  that  the  workman  re- 

mains constantly  at  the  loading  station  while  the  ma- 
chine is  operating,  and  with  modern  production  methods 

this  enables  the  arrangement  of  a  shop  so  that  the 
parts  may  be  brought  to  him  from  one  side  by  any  of 
the  usual  transportation  methods,  and,  after  passing 
through  his  machine,  can  be  carried  away  on  the  farther 
side  by  conveyors,  thus  making  production  almost  a 
continuous  process. 

The  Status  of  the  School  Shop 
By  W.  D.  Forbes 

It  would  seem  from  what  Professor  Phillips  said  on 

page  650,  Vol..  51  of  the  American  Machinist,  that  I  have 
little  respect  for  professors.  If  I  conveyed  that  idea  I 
am  indeed  sorry,  for  I  did  not  at  all  mean  to  reflect  on 

the  profession  of  teaching  in  my  answer  to  the  profes- 

sor's questions  as  to  the  status  of  craft-school  graduates. 
A  man  with  the  experience  of  Professor  Phillips  is,  to 
my  mind,  the  ideal  instructor  and  I  consider  the  young 
men  under  his  direction  to  be  fortunate. 

In  my  letter  published  on  page  122,  Vol.  51,  I  answered 

Professor  Phillips'  previous  questions,  as  to  whether  or 
not  a  craft-school  graduate  should  be  given  credit  for 

his  school  work  and  who 
should  determine  the  amount 

of  that  credit;  now  I  will  try 
to  answer  the  other  question 

he  asks  as  to  what  the  grad- 
uate should  know  and  what 

machine  tools  he  should  be 

able  to  handle  in  order  to  ob- 
tain a  reasonable  credit.  (Let 

me  say  at  once  that  there 
must  be  a  clean  cleavage  be- 

tween what  a  young  man 

knows  and  what  he  can  do — 
that  is,  between  knowledge 

and  skill.)  I  would  take  the 

young  man  to  a  bench  and 
say: 

Here  are  some  castings.    Show 
me    which    is    cast    iron;    which 

malleable;     which     steel; 
which  composition. 
Which  of  these  pieces 

of  bar  material  is  east,  or 
tool  steel?  Which  is  ma- 

chine steel? 

If  you  were  in  doubt  as 
to  whether  a  piece  of  bar 
material  was  tool  steel  or 
not,  how  could  you  satisfy 
yourself  as  to  its  quality? 

Do  you  know  what  are 
drill  rods?  What  quality 
of  material  is  in  such 
rods?  Do  you  know  what 
screw-machine  stock  is, 
and  how  it  differs  from 
drill  rods? 

What   are  the  ordinary 
market     forms     of     steel, 

iron  and  brass  usually  re- 
quired in  a  machine  shop? 

Do  you  know  that  steel  tubes  can  be  obtained  that  are 
finished  bright  and  quite  close  to  size,  both  in  the  bore  and 
the  outside  diameter? 

If  you  wanted  a  piece  of  sheet  metal,  how  would  you 
designate  its  thickness? 

If  you  wanted  a  piece  of  octagon  stock,  how  would  you 
specify  the  size — measured  across  the  flats  or  across  the 
corners? 

What  do  you  know  as  to  the  sizes  of  ordinary  pipe? 
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Show  me  a  setscrew;  a  capscrew;  a  fillister-head  screw; 
a  bolt.  What  usually  goes  with  a  bolt  that  does  not  go  with 
other  kinds  of  screws? 

Has  the  setscrew  more  than  one  kind  of  end?  What 
condition  is  usual  in  a  setscrew  which  is  not,  as  a  rule, 
found  in  other  screws? 
How  are  the  sizes  of  small  screws  designated?  What 

forms  of  thread  are  used  in  this  country  on  bolts  and 
screws?  Are  there  standard  pitches  for  various  diameters 
of  screws?     What  do  you  understand  by  the  pitch? 

In  asking  for  a  screw  or  bolt,  what  measurements  would 
you  give?  Have  you  ever  been  warned  that  half-inch 
screws  and  bolts  of  two  different  pitches  are  to  be  com- 

monly found  on  the  market? 
What  are  the  three  styles  of  finish  obtainable  for  nuts? 

What  are  the  two  usual  forms  of  nuts?     What  is  a  washer? 
How  does  the  threading  of  pipe  differ  from  that  on  bolts 

and  screws?     Why  does  this  difference  exist? 
How  would  you  designate  a  taper  pin? 
How  would  you  ask  for  a  piece  of  belting?  Can  you 

lace  a  belt?  How  have  you  been  taught  to  run  a  belt — with 
the  flesh  side  or  the  hair  side  next  to  the  pulley? 

Here  are  a  lot  of  tools:  show  me  a  reamer;  a  tap;  a 
drill;  a  counterbore;  a  countersink;  a  drill  chuck;  a  lathe 
dog;  a  drill  holder. 

Name  the  several  styles  of  reamers  and  files  you  see 
before  you. 
What  are  the  two  styles  of  shanks  usually  on  twist 

drills? 

Are  there  several  kinds  of  lathe  dogs?  What  are  they 
called? 

How  are  the  small  taper  reamers  designated? 
What  are  the  two  styles  of  fixed  gages? 
What  is  an  arbor?  Point  out  a  surface  gage;  a  depth 

gage;  a  thread  gage. 
What  are  the  names  of  the  three  taps  that  make  up  a  set? 
In  this  set  of  lathe  tools  show  me  a  side  tool ;  a  diamond 

point;  a  half  diamond  point;  a  threading  tool;  a  parting, 
or  cutoff  tool;  a  boring  tool;  an  inside  threading  tool. 

Which  of  these  tools  is  of  the  proper  shape  for  use  on 
brass  or  soft  metals? 

How,  and  with  what,  do  you  set  a  thread  tool? 
In  this  lathe,  what  are  the  main  parts  of  the  machine? 
Throw  in  the  back  gearing;  set  the  lathe  so  as  to  use 

the  direct  drive  of  the  cone. 
How  do  you  take  out  the  live  center  when  the  lathe  has 

no  hollow  spindle?  How  do  you  take  it  out  when  the 
spindle  is  hollow?  How  do  you  get  out  the  dead  center? 
How  do  you  start  and  stop  your  lathe?  Can  you  run  the 
lathe  backward?     How  is  this  done? 

Can  you  change  the  direction  of  the  feed;  that  is,  make 
the  carriage  run  toward  the  headstock  or  toward  the  tail- 
stock?    How  is  this  done? 

Show  me  how  to  set  up  the  lathe  to  cut  a  12-pitch  thread. 
Do  you  always  have  to  run  the  lathe  back  in  cutting  a 
thread?  How  do  you  tell  whether  or  not  you  can  drop  out 
in  cutting  a  thread? 

If  the  crossfeed  screw  has  a  micrometer  dial  divided  to 
show  thousandths,  how  much  would  you  reduce  the  piece 
being  turned  if  you  set  in  the  tool  two  divisions? 

If  you  find  that  the  lathe  is  turning  taper  how  could  you 
correct  the  trouble?  Do  you  know  what  a  taper  attach- 

ment is? 

What  are  the  three  styles  of  chucks  usually  found  in  a 
machine  shop? 

Have  you  been  shown  how  to  swing  up  a  piece  by  using 
an  angle  plate?  Why  do  you  have  at  times  to  counter- 

weight work  when  it  is  swung  up? 
Do  you  know  what  a  draw-in  chuck  is? 
When  you  are  to  start  work  on  a  lathe  or  any  machine 

tool,  what  should  first  be  done?  How  should  you  leave  a 
tool? 

What  is  the  reason  that  the  belts  on  a  planing  machine 
are  much  narrower  than  those  used  on  other  machine 
tools?  Why  is  it  that  such  machines  usually  have  no  way 
to  change  speeds? 

When  you  bolt  work  on  a  planing  machine,  what  must  be 
avoided  in  order  to  insure  that  the  work  shall  come  out 
true? 

When  you  take  a  side  cut  or  down  cut,  which  way  must 
you  swing  the  clapper  box  to  avoid  dragging  the  tool? 

Would  you  rough  a  piece  all  over  first  before  taking  any 
finishing  cuts?     If  so,  why? 

Can  you  start  and  stop  the  platen  of  a  planing  machine 
without  handling  the  belt  shipper?     How  is  this  done? 

What  is  a  "bunter?"     How  do  you  use  it? 
Show  me  a  good  tool  for  roughing  cast  iron.  What  name 

do  you  give  to  the  stops  that  govern  the  stroke  of  the 

platen? In  this  drilling  machine,  how  do  you  put  on  the  power 
feed?  Why  is  a  lever  feed  advisable  at  times?  What  is  the 
advantage  of  the  worm  feed? 

Can  you  tell  me  what  distinguishes  the  horizontal  from       ̂  
the  vertical  boring  mill?     What  is  it  that  makes  the  hori- 

zontal boring  mill,  milling  machine,  and  the  drilling  machine 
common  as  to  the  cutting  tools? 
What  can  you  tell  me  about  the  grinding  machine?  On 

what  material  is  it  of  special  value?  Do  you  know  enough 
of  the  screw  machine  to  tell  me  for  what  class  of  work  it 
is  best  suited?  Do  you  know  of  the  flat  turret  lathe?  The 
slotter?     The  chucking  lathe? 

In  grinding  any  hardened  tool  what  must  you  be  careful 
to  avoid? 

Tell  me  how  you  would  harden  and  draw  a  tool  which  is 
too  soft. 

Do  you  know  how  to  use  the  cutting-off  machine? 
What  causes  a  power  hacksaw  to  cut  crooked? 
What  is  a  bolt  machine?  Can  you  do  any  other  work  on 

a  bolt  cutter  than  threading? 
Have  you  any  knowledge  of  gear  cutting? 
What  instructions  have  you  had  as  to  the  speed  at  which 

work  should  be  run  on  various  metals? 
How  are  grinding  wheels  designated? 
Can  you  read  drawings?  Have  you  had  any  instruction 

in  making  drawings? 
Can  you  read  a  micrometer? 
Set  these  calipers  to  one  inch  on  this  scale  for  a  shaft. 

Set  these  inside  calipers  to  one  inch  for  boring  a  hole. 
How  are  scales  usually  divided? 
If  you  get  a  set  of  taps  from  the  toolroom  would  you  ask 

the  toolkeeper  for  anything  besides  the  taps?  Have  you 
been  taught  the  size  of  drill  to  use  with  half-inch  taps,  or 

do  you  ask  for  a  "half-inch  tap  drill?" 
In  almost  all  these  questions  the  point  is  to  get  a 

general  idea  as  to  what  knowledge  the  young  man  pos- 
sesses and  upon  what  lines  he  has  been  instructed. 

The  answers  would  not,  of  course,  show  the  candi- 

date's skill  but  I  think  any  student  should  answer  all 
the  questions  if  he  had  completed  his  course,  and  no 
doubt  he  could  go  very  much  further  in  showing  what 
he  had  been  taught. 

In  order  to  test  his  skill  I  would  give  him  drawings, 

one  of  which  would  be  a  machine-steel  shaft  calling  for 
several  diameters,  and  one  end  of  which  would  be 

threaded.  Another  drawing  would  show  some  face- 
plate work  calling  for  a  bored  hole,  an  internal  thread 

to  fit  a  gage,  and  faced  off.  Another  drawing  would 
require  the  use  of  an  arbor. 

On  the  planing  machine  I  would  give  him  a  piece  of 
work  that  required  to  be  squared  up  on  three  sides  and 
brought  to  given  sizes.  On  the  milling  machine  all  I 
would  ask  would  be  that  the  young  man  finish  a  key 
having  a  head,  and  square  a  tap  or  bolt  head  with  an 
end  mill.  I  would  ask  for  no  work  on  either  style  of 
boring  mill  but  the  setting  of  a  piece  of  work. 

All  this  would  show  skill,  but  if  the  work  came  out 

well  I  would  pay  very  little  attention  as  to  the  time 
taken.  If  the  work  was  done  in  what  I  considered  com- 

mercial time  I  would  add  to  his  credit  not  in  time,  but 

pay.  If  the  questions  were  satisfactorily  ans\yered  I 

would  allow  18  months  on  his  four  years'  time. 
Let  us  have  a  word  from  Professor  Phillips  as  to 

his  views  on  my  questions. 
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Pre  -  assembly 
in  Ship  Construction 

<=>^_   ■' R.D.  Gatewood-, 
CXi/IMA/iDEK.  U.  S.N. 

U.S.  NAVY    YARD, 

PM/LADELPHfA , 
P£SN.  I 

WATER-TIGHT  Flat.  —
  This  is 

assembled  complete  with  the 
deck  beams,  fore  -  and  -  aft 

girders  and  decV;  plates.  All  the 
"Work  is  riveted.  The  only  connec- 

tions not  being  on  this  flat  are  the 
staples  to  shell  which  are  lifted 
from  ship.  From  bulkhead  No.  10  to 
frame    No.    18    these    staples    form 

the  regulating  point  and  the  work  is  lifted  to  suit  condi- 
tions. From  frames  No.  8  to  No.  10,  which  is  inside  the 

afterpeak,  these  staples  are  gotten  out  from  the  loft  and 
riveted  to  the  flat,  holes  being  left  blank  to  shell.  Up  to 
and  including  hull  No.  16,  these  staples  were  lifted  from 
the  ship  and  riveted  on  the  ship.  This  work  forms  one  of 
the  most  difficult  jobs  that  could  possibly  be  developed  in 
any  shipyard  work.  It  is  of  such  a  difficult  nature  that  the 
best  mechanics  available  can,  in  very  rare  cases,  make  a 
first-class  job.  On  testing  the  tank,  due  to  the  inferior 
workmanship  which  was  possible  by  doing  the  work  in  thi  •. 
way,  trouble  was  experienced  in  getting  this  tank  passed. 

Boiler  and  Engine  Casing;  Uptake  Cover  and  Bulk- 
heads No.  82  and  No.  84. — These  sections  are  assembled 

and  riveted  complete  with  the  exception  of  bounding  angles 

to  the  decks.  The  bounding  angles  are  left  loose  for  fairin;- 
up  and  regulating  the  casing  to  the  deck.  No  trouble  has  been 
experienced  up  to  the  present  time  by  the  method  employed. 
The  saving  on  staging  alone  by  erecting  this  section  on  the 
ground  has  been  the  means  of  the  early  beginning  of  work 
in  the  boiler  and  engine  space,  which  could  only  be  possible 
by  this  assembly. 

Transom. — This  section  is  assembled  complete  including 
transom  bulkheads,  floors,  frames,  beams,  shell  plates  M-1, 
M-2-3  and  M-4,  port  and  starboard.  This  section  is  riveted 
complete.  Side  frames  No.  1  and  No.  2  have  just  recently 
been  put  with  this  assembly  and  are  valuable  for  fairing  up 
L-1  and  M-4  shell  plates.     See  Figs.  13,  14  and  15. 

Chain  Locker. — This  is  a  box  extending  from  frame  No. 
167  to  No.  170.  The  bottom  of  this  box  is  18  in.  above  the 
second  deck.  Beginning  with  the  eighth  boat  this  section 
was  assembled,  riveted  and  calked  complete.  Owing  to  this 
box  being  such  a  short  distance  from  the  deck,  the  work 
of  riveting  was  in  such  a  tight  place  that  it  could  not  be 
performed  by  the  best  workmen  advantageously.  By  ground 
assembly  this  becomes  work  that  can  be  performed  to  ad- 

vantage, instead  of  work  that  is  closely  difficult. 
The  foundations  are  composed  of  small  pieces  which  be- 

come misplaced.  To  overcome  this  all  foundations  are 
assembled  in  the  shop  and  sent  to  the  ship  in  units.  In 
many   cases   work    becomes   difficult   or   inaccessible   when 

11.    Foundations 

This  completes  the  data  concerning 
the  methods  by  which  a  shipyard 
with  only  12  slips  is  turning  out  an 

8800-ton    ship    every    two    week§. 

these  foundations  are  riveted;  con- 
sequently, each  and  every  founda- 

tion is  dealt  with  separately  and 
only  those  foundations  that  do  not 
present  obstacles  in  construction  by 
being  in  a  permanent  piece  are riveted. 

Auxiliary  -  Condenser  Foundation  — This  foundation  is  assembled  in  two 
pieces  and  bolted  only. 

Auxiliary  Circulating-Pump  Foundation. — These  foundations 
are  assembled  and  riveted  complete. 

Ash-Hoisting-Engine  Foundation. — This  section  is  assembled, 
bolted  and  reamed,  but  not  riveted. 

Ballast-Pump  Foundation. — This  unit  is  completely  assembled 
and  riveted,  except  angle  connections  to  tank  top,  which  are  left 
loose. 
Condenser-Pump  Foundation. — Same  remarks  apply  as  to  bal- 

last-pump foundation. 
Chain-Stopper  Foundation. — Same  remarks  apply  as  to  ballast- 

pump  foundation. 
Evaporator  Foundation. — This  section  is  assembled  and  riveted 

complete,  except  two  angles  connecting  to  the  bilge  brackets  and 
.ingles  to  the  tank  top  which  are  left  loose  for  adjusting. 
Engine-Room  Bilge-Pump  Foundation. — This  unit  is  assembled 

and  bolted  only. 
Engineers  Oil-Tank  Foundation.. — This  foundation  is  assembled 

and  riveted  complete,  except  the  three  angles  which  connect  to 
bulkhead  No.   70.     These  angles  are  left  loose  for  regulating. 
Feed-Water-Heater  Foundation. — This  section  Is  assembled 

complete,  except  the  four  angles  which  connect  to  bulkhead  No. 
83,  these  angles  being  left  loose  for  adjusting. 

Feed  and  Fiber-Tank  Foundation. — This  section  is  assembled, 
bolted  and  reamed  only,  all  connections  being  left  loose  for  fairing 
up  or  connecting  otlier  parts  accessible. 
Feed-Pump-Manifold  Foundation. — Material  for  this  foundation 

is  assembled  and  bolted  only. 
Fuel-Oil  Service-Pump  Foundation. — This  unit  is  a.ssembled 

complete  and  riveted,  except  the  angles  to  bulkhead  No.  83,  which 
are  left  loose  for  fairing  up. 

Fuel-Oil  Transfer-Pump  Foundation. — This  unit  is  assembled 
and  riveted  complete,  except  the  connections  to  the  bilge  brackets 
and  tank  top  which  are  left  loose  for  regulating. 

Fuel-Oil  Settling-Tank  Foundation. — This  foundation  is  assem- 
bled and  bolted  together  where  more  than  one  piece  is  in  a  section. 

Fresh-Water-Pump  Foundation. — This  foundation  is  assembled 
and  riveted  complete,  except  the  two  angles  connecting  bulkhead 
No.  76  which  are  left  loose  for  fairing  up. 

Fire  and  Bilge-Pump  Foundation.. — This  foundation  is  assembled 
and  riveted  complete,  except  the  angles  connecting  bulkhead  No. 
S3   and  tank   top  angles  which  are  left  loose  for  fairing  up. 
Gravity-Tank  Foundation. — This  foundation  is  assembled  and 

riveted   complete. 
Lubricating-Oil-Cooler  Foundation. — The  material  for  this 

foundation  is  bolted  together  and  shipped  out  as  a  unit,  no  rivet- ing being  done.  ^   ,     . 
Lubricating-Oil-Pump  Foundation. — This  foundation  is  bolted 

together  and  shipped  out  as  a  unit,  no  riveting  being  done. 
Main  Feed-Pump  Foundation. — This  foundation  is  assembled 

and  riveted  complete,  except  the  angles  connecting  tank  top  and 
bulkhead  No.  83  which  are  left  loose  for  adjusting. 

Main  Circulating-Pump  Foundation. — This  foundation  is  as- 
sembled and  riveted  complete,  except  the  tank  top  angles  which 

are  left  loose  for  regulating. 
Oil-Hoater-Bracket  Foundation. — This  foundation  is  assembled 

and  bolted  together,  no  riveting  being  done. 
Refrigerator-Machinery  Foundation. — ^The  material  for  this 

foundation  is  bolted  together  and  shipped  out  as  a  unit,  no  rivpt- 
ing  being  done. 
Sanitary-Pump  Foundation. — This  foundation  is  assembled  aiid 

riveted  complete,  except  the  two  angles  connecting  bulkhead  No. 
70  which  are  left  loose  for  fairing  up. 
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Signal-Light  Foundation. — This  foundation  is  assembled,  bolted 
and  shipped  to  the  (jenenil  stores,  and  then  shipped  to  Philadel- 

phia to  be  galvanized. 
Flve-Hundied-Gallon  Light  Oil-Tank  Foundation. — This  founda- 

tion is  assembled   and   bolted   together,   no   riveting   being  done. 
Inspection-Tank  Foundation. — This  foundation  is  assembled 

:ind  bolted  together,  no  riveting  being  done  and  all  parts  being  left 
loose  for  regulating. 

Settling-Tank  Foundation. — All  angles  and  brackets  aie  bolted 
together  and  shipped  as  a  unit. 

Mast  Step. — This  is  assembled  and  bolted  together. 
Main-Condenser  Foundation. — This  foundation  is  assembled  in 

16  parts  and  shipped  to  the  hull  in  two  different  units.  Riveting 
is  performed  wherever  possible.  Many  small  parts  are  left  loose 
for  adjusting ;  all  tank  top-angles  are  lift  loose  for  fairing  up this  section. 

Lubricating-Oil  Reserve-Tank  Foundation. —  This  foundation  is 
shipped  to  the  hulls  loose,  except  the  two  plate.s  and  the  two 
angles  which  are  riveted  together. 

Lubricating-Oil  Gravity  Settling-Tank  Founilation. — The  mate- 
rial for  this  foundation  is  bolted  together  and  shipped  to  the 

hulls  as  a  unit. 
Lubricating-Oil  Discharge-Stralnei'  Foundation. — This  founda- 

tion is  assembled  and  riveted,  except  the  channeb^  connecting 
bulkhead  No.  70. 

Lubricating-Oil  Filter  Foundation. — This  foundation  is  assem- 
bled and  riveted  complete,  except  tho  angles  connecting  bulkhead 

No.   70. 
Lubricating-Oil  Drain-Tank  Foundation. — The  material  for  this 

foundation  is  bolted   together  and  shipped   as  a  unit. 
Cooling-Water  Settling-Tank  Foundation. — The  material  for 

this  foundation  is  bolted  and  shipped  as  a  unit. 
Hand  Steering-Gear  Foundation. — This  foundation  is  assembled 

and  riveted,  except  clips  connecting  upper  deck  which  are  left 
loose  in  order  thatr  the  foimdation  can  be  properly  adjusted,  clips 
riveted  to  deck  and  foundation.s  removed  until  afterpeak  tank  is 
te«ted. 

FlG.    14.      DURING    THE  ASSRMRLT 

Winch  Foimdation — Bridge  Deck. — The  material  for  this  loun- 
dation  is  bolted  together  and  shipped  as  a  unit.  Work  is  left  loose 
for  adjustment. 
Turbo-Generator  Finjndation. — This  foundation  is  a.xsembled 

and  bolted  togethei'. Telemotor  Foundatiori. — This  foundation  is  assembled  and  riv- 
eted, except  the  angles  connecting  upper  deck  which  are  left  loose for  fairing  up. 

Main  Stcani-Casting  Foundation. — This  foundation  is  assembled 
and   riveted,   except   angles   connecting   bulkhead   No.    83. 

Landing  Support. — Assembled    and   riveted   complete. 
Grating   Support. — Assembled    and    riveted   complete. 
Flre-Roon»  Brackets. — Assembled   and   riveted  complete. 

Crow's  Nests. — These  sections  are  assembled  and  riv- 
eted complete,  except  the  angle  which  connects  to  the  mast. 

After  assembly,  material  is  shipped  from  shop  to  stock  until 
required  for  assembly  with  masts. 

Davit  Boxes. — These  sections  are  assembled  and  riveted 
complete  in  shop  and  are  stored  until  required  by  assembly 
yard  for  fitting:  on  deck  houses. 

Escape  Trunk— Upper  Deck  to  Poop  Deck. — This  unit 
is  assembled  and  riveted  complete,  except  the  bottom  angle 
which  is  left  loose  for  adjusting  to  deck.  The  section  of 
escape  trunk  below  upper  deck  is  assembled  with  bulkhead 
No.  10. 
Boom  Table  and  Rests  for  Main  and  Foremasts. — 

These  sections  are  assembled  complete,  except  the  bottom 
angles  which  connect  to  the  upper  deck.  The  angles  are 
left  loose  for  adjusting  and  regulating  on  ship. 

Fore  and  Mainmasts. — These 
masts  are  assembled  complete 
with  all  rings,  fittings  of  all 

description,  ladders,  crow's  nest and  all  rigging  fitted  complete 
ready  for  installation.  The  wood 
topmasts  are  fitted  complete  and 
the  entire  mast  painted.  See 
Fig.   16. 
Metal  Ladders.  —  All  rung 

and  tread  ladders  are  assem- 
bled complete.  The  tread  lad- 
ders are  riveted  complete  with 

the  exception  of  top  and  bottom 
clips  which  are  left  loose  for 
adjusting.  Treads  are  riveted 
to  stringers.  Rung  ladders  are 
riveted  complete. 

Engine  -  Room  Skylight.  — 
The  engine-room  skylight  is  as- 
seiiibltU  -and  rireted  •complete. 
After  completion  of  this  section 
it  is  used  in  conjunction  with 
the  assembly  of  engine-room 
casing  top.     Work   on  the  cas- 
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inK  is  faired  up  with  the  sky- 
light. The  skylijrht  is  then  sent 

to  the  wet  dock  where  hatch- 
cover  lifting-gear  is  fitted  in 
place. 
Engineers'  Workbench.  — 

This  section  is  assembled  and 
riveted  complete,  except  the 
angles  which  connect  to  the 
tank  top  and  the  two  center 
legs,  all  of  which  are  left  loose 
for  adjusting. 

King  Posts. — All  work  is  as- 
sembled complete  including  elec- 

tric welding  of  top  plate.  An- 
gles to  the  deck  are  left  loose 

for  fairing  and  regulating. 
Forecastle  Deck. — This  unit 

is  assembled  complete  with  the 
deck  plates,  beams,  girders  and 
fore  and  afters.  The  stringer 
angle  is  lifted  from  the  ship  and 

is  the  adjusting  point  for  fair- 
ing up  work  in  this  section. 

Poop  Deck. — This  unit  is  a.s- 
sembled  complete  with  all  beams,  fore  and  afters,  deck 
plating,  doublers,  skylight  coamings  and  angles.  The 
waterway  bars  and  stringer  angles  are  left  off.  The 
stringer  angles  are  left  off  for  adjusting  the  after  end  of 
the  ship.  The  plating  is  not  riveted  aft  of  frame  No.  1. 
This  is  left  loose  to  properly  regulate  the  work  of  the  tran- 

som which  is  assembled  on  the  ground. 
Up  to  hull  No.  17  the  assembly  of  one  poop  deck  plate 

was  included  with  the  transom  assembly,  but  it  was  found 
that  a  better  adjustment  could  be  obtained  by  assembling 
this  plate  with  the  poop  deck. 

Second  Deck — Frames  No.  10  to  No.  21. — This  section 
is  assembled  complete  with  beams,  fore-and-aft  girders  and 
angles.  All  work  is  riveted  except  the  shell  clips  which 
are  left  loose  for  fairing  up.    See  Fig.  17. 

Second  Deck — Frames  No.  158  to  No.  169. — The  same 
remarks  apply  to  this  section  as  to  the  second  deck  between 
frames  No.  10  and  No.  21. 

Swash-Plates  in  Deep  Tanks,  Frames  No.  93  to  No. 
10,5,  P  &  S. — These  sections  are  assembled  and  riveted 
complete. 

Side- Stringers  in  Deep  Tanks,  Frames  No.  93  to 

.\'o.   105. — This  work  is  assembled  complete  and  riveted. 
Second-Deck  Longitudinals  and  Hatch  Fore  and 

Afters. — The  longitudinal  girder  in  way  of  second  deck 
hatches  is  intercostal  between  athwartship  strong-beams  at 
the  fore-and-after  end  of  the  hatches.  The  hatches  F  and  A 
are  intercostal  between  the  same  point. 

Beginning  with  hull  No.  20  these  sections  were  assembled 
un  the  ground  with  the  separator  plates.  Beginning  with 
hull  No.  23  this  assembly  was  completed  in  the  assembly 
yard  and  the  separator  plates  riveted.  This  riveting  is 
very  close  work  on  the  hulls  and  was  done  to  much  better 
advantage  by  ground   riveting. 

Web  Frame  No.  99. — This  is  a  now  ussembly  unit  begin- 
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ning  with  hull  No.  21.  This  web  frame,  which  is  additional 
to  the  original  design,  is  necessary  on  account  of  the  shift- 

ing of  bulkheads  in  the  way  of  deep  tanks.  This  frame  is 
assembled  complete  with  frame  bar,  face  bars  and  clips, 
and  is  riveted  complete,  except  the  two  clips  and  the  dia- 

mond face  plate  in  the  way  of  side  stringer. 
Bulkhead  No.  71 — Bridge  to  Boat  Deck. — This  section 

is  assembled  and  riveted  complete  with  the  galley  coal  box 
attached  which  is  also  riveted.  The  galley  coal  box  I'uns 
only  one  frame  space  and  is  more  or  less  a  difficult  job  to 
rivet  up.  The  assembly  of  this  unit  was  started  beginnin/"' 
with  about  the  ninth  hull. 

Stack  Foundation. — This  is  assembled  complete  with  all 
the  connections  riveted,  except  the  clips  which  connect  to 
the  casing  and  which  are  left  loose  for  fairing  up. 

Fidley  Top. — -This  section  is  assembled  complete  with 
hatches,  hatch  covers,  ventilator  rings,  smoke-stack  coam- 

ing and  angles.  All  work  is  riveted,  except  the  ventilator 
rings  which  are  left  loose  for  shipping  ventilators. 
Engine-Casing  Top. — This  section  is  assembled  com- 

plete, including  the  engine-room-skylight  coamings  and 
angles,  galley  skylight  complete  and  rings  for  ventilating 
trunks.  The  skylights  are  assembled  separately  and  fitted 
to  this  section  for  regulating  purposes.  The  skylight,  as 
mentioned  before,  is  then  sent  to  the  wet  dock  for  having 
the  skylight  training-gear  fitted. 

Ash  Chute. — This  section  is  assembled  and  riveted  com- 
plete in  the  shop,  except  the  angle  which  connects  to  frame 

No.  88  which  is  left  loose  for  shipping. 
Three  Longitudinal  Bulkheads,  Frames  No.  65  to 

No,  70. — These  bulkheads  are  assembled  and  riveted 
complete. 

Wash-Room  Bulkheads,  F'rames  No.  0  to  No.  4. — These 
bulkheads  are  assembled  and  riveted  complete,  except  the 
bottom  bounding-angle  which   is  bolted   to  the   upper  deck 

BIG.  16.     FORE  AND  MAIN  MASTS FIQ.  Ur,    BEGOND-DECK  ASSEMBLY 
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in  order  to  get  an  earlier  test  on  the  after  compartment. 
Longitudinal  Bulkheads,  Frames  No.  67  to  No.  70,  Be- 

tween Bridge  and  Boat  Decks,  Port  and  Starboard. — 
This  section  is  assembled  and  riveted  complete. 

Bulkheads  at  Frames  No.  166  and  No.  169,  Between 
Upper  and  Forecastle  Decks. — This  work  is  assembled 
and  riveted  complete  except  bottom  bounding-angles. 

Frames  in  the  Afterpeak  and  Forepeak. — The  frames 
in  the  after  and  forepeaks  have  reverse  bars  fitted.  These 
frames  are  assembled  complete  on  the  ground  and  bull 
riveted.  Some  of  these  frames  are  further  assembled  with 
other  sections  which  are  enumerated  in  other  places. 

Frames  No.  170  to  No.  179  Inclusive. — These  are  all  fore- 
peak  frames  and  come  below  the  second  deck  which  is  the 
flat  over  the  forepeak.  These  frames  are  assembled  com- 

plete with  second  deck  beams  and  brackets,  upper  and  lower 
stringer  beams  and  brackets  and  reverse  angles;  also  chan- 

nel stiffeners  which  are  fitted  on  every  other  frame.  When 
forepeaks  are  assembled  piecemeal  these  frames  are  as- 

sembled, bolted  and  reamed,  and  riveting  is  performed  on 
one  side,  one  side  being  left  loose  for  adjustment. 
Frames  Nos.  3,  4  and  6,  From  Top  of  Floors  to  Upper 

Deck. — This  unit  is  assembled  complete  with  upper  deck 
and  stringer  beams.  These  sections  are  assembled  prima- 

rily for  the  purpose  of  fairing  up  the  after  end  of  the  ship; 
that  is,  holding  the  shell  plating  together  until  it  can  be 
properly  shored.  This  section  is  bolted  only,  being  left 
loose  in  order  that  work  in  this  end  of  the  ship  may  be 
faired  and  adjusted. 

Frames  Nos.  1,  2,  3  and  4,  Up  to  Upper  Deck. — These 
sections  are  assembled  complete  with  frame  bars,  floors, 
reverse  angles  and  connections  to  upper  deck.  All  work 
is  left  loose  for  fairing  and  regulating. 

Frames  Nos.  8  and  9,  Water-Tight  Feat  to  Upper. 
Deck. — This  section  is  assembled  complete  with  the  frames^ 
upper  deck  beams  and  bottom  floors  which  connect  to  the 
water-tight  flat.  All  work  is  left  loose  for  adjustment 
except  the  reverse  frames  to  the  frames,  which  are  bull riveted. 

The  Bow  Assembly. — The  design  of  ship  being  con- 
structed at  this  yard  permits  the  assembly  of  the  bow 

complete  in  such  a  way  that  it  can  be  readily  handled  and 
faired  up.  The  main  frames  cut  at  the  second  deck,  which 
is  the  flat  over  the  forepeak,  and  the  deck  plating  of  the 
second  deck  stops  at  the  forward  and  after  side  of  bulkhead 
No.  169,  making  this  unit  separate  and  distinct. 

In  the  erection  of  this  unit  the  following  descriptions  will 
show  that  each  step  has  been  carefully  considered  and  the 
assembly  carried  along  in  such  a  way  that  regulating  and 
adjusting  is  permitted. 

The  second  deck,  as  stated  before,  extends  frotti  bulk- 
head No.  169  to  the  stem  and  is  assembled  complete  with  the 

second-deck  beams  attached.  The  main  frames  are  cut  at 
the  second  deck;  therefore,  the  clips  which  form  the  bracket 
connection  of  the  upper  section  of  frames  must  be  made 
water  tight.  Considerable  trouble  was  experienced  in  the 
yard  on  the  first  12  hulls  in  making  this  section  water 
tight  under  test,  but  by  assembling  decks,  work  on  bracket 
connections  can  be  performed  in  an  open  space  where  it  is 
possible  to  obtain  the  best  class  of  workmanship.  This 
deck  is  entirely  assembled  and  riveted  complete.  See  Fig. 
18.  This  section  is  then  inverted.  By  laying  the  section 
flat  in  an  inverted  position  the  fairing  up  and  adjusting 
of  all  work  is  simplified  to  a  degree  that  would  be  impos- 

sible by  erecting  the  frames  on  the  ship,  where  no  definite 
point  can  be  established  without  ribbands  and  shores. 

FIG.  21.     ONE  OF  THE  WEB  FRA.MES FIG.  22.     WEB  FRAME  ASSEMBLED  BT  CRAlSnE  CREW 
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The  frames  are  next  set  in  place,  having  been  previously 
assembled  in  separate  units  with  the  reverse  angles  and 
bull  riveted;  after  the  bull  riveting  of  the  frames  is  com- 

pleted they  are  further  assembled  with  the  floors,  stringer 
beams  and  stiffener  stanchions.  After  the  frames  are  set 
in  place  they  are  properly  adjusted  and  eight  shell  plates 
fitted,  four  port  and  four  starboard.  These  shell  plates 
form  a  rigid  connection  and  assure  the  fairing  up  of  this 
section.  The  shell  plates  are  bolted— no  riveting  being 
done,  in  order  to  take  care  of  slight  adjustments  which 
may  be  necessary  when  section  is  erected.    Figs.  19  and  20. 

The  swash  plate  is  next  put  in  place  and  fitted,  then  the 

many  small  pieces  in  one  large  unit  which  can  be  readily 
lifted  to  the  ship,  and  has  been  the  means  of  expediting 
the  erection  of  the  ship  in  the  early  stages  in  order  to 
open  up  work  for  the  trades  that  follow.  In  assembling 
work  in  this  way  it  can  be  readily  understood  that  all  work 
put  together  by  crane  crews  is  a  saving  of  time  that  other- 

wise would  not  be  possible. 
The  greatest  saving  in  this  respect  is  the  assembly  of 

floors,  intercostals,  margin  plates  and  bilge  bracket  clips. 
This  work  is  assembled  complete  with  the  enumerated 
parts.  The  size  of  each  section  is  the  length  of  the  margin 
plate.     This  gives   14  sections  port  and  14  sections  star- 

FIG.    19.      BOW   FRAME.S    IN   PLACE PIG.  20.     BOW  NEARLY  ASSEMBLED 

upper  and  lower  side  stringer  which  has  been  previously 
assembled  and  bull  riveted  with  the  exception  of  shell  clips 
which  are  left  loose. 

To  complete  the  unit  all  breast  hooks,  lower  section  of 
stem,  forward  flat  keel  plate,  intercostals  and  clips  are 
fitted. 

Ground  Assembly. — The  ground  assembly  in  front  of  all 
ships  is  carried  on  by  crane  crews.  Prior  to  the  launching 
of  a  ship  the  crane  crews  are  not  kept  busy  at  all  times. 
The  crane  crews  are  reduced  to  a  minimum  at  this  time, 
but  they  must  be  kept  on  the  cranes  to  take  care  of  lifts 
required  by  machinists,  shipwrights,  carpenters,  acetylene 
workers  and  occasional  lifts  required  by  the  hull  construc- 

tion department,  but  with  all  this  small  and  miscellaneous 
work,  they  are  not  kept  busy  100  per  cent  of  the  time.  In 
order  to  use  to  advantage  this  idle  time  certain  assembly  in 
front  of  the  hulls   has  been   introduced. 

The  assembly  of  these  units,  starting  approximately  six 
or  seven  weeks  before  a  ship  is  launched,  has  served  as  a 
means  of  furthering  the  progress  of  the  ship  by  assembling 

board  for  the  entire  assembly  of  the  bottom  of  the  ship. 
Up  to  hull  No.  16  a  great  deal  of  trouble  was  experienced 
in  pulling  up  the  floors  and  margins,  but  this  has  been 
entirely  overcome  by  the  assembly  just  referred  to.  It  is 
accomplished  by  fitting  the  bilge  bracket  clips  on  the 
ground  and  pulling  this  work  up  tight  before  it  is  erected. 
Any  small  discrepancies,  which  are  never  more  than  J  in. 
can  be  made  up  on  the  clip  connection  to  the  vertical  keel. 
This  has  proved  successful  and  is  eliminating  almost  en- 

tirely the  cutting  out  of  rivets  on  the  outboard  clip  con- 
necting floors  to  margin  plate. 

The  next  most  important  of  these  ground  assembly  units 
and  which  comes  along  at  a  later  stage  in  the  erection 

of  the  ship,  is  the  web  frames,  strong  beams  and  stanchi- 
ons. Figs.  21  and  22.  The  ground  assembly  of  these  units 

comes  along  at  a  time  when  there  is  a  lull  in  the  erection 
aboard  ship;  that  is,  just  after  the  completion  of  bottom 
shell  plates,  floors,  tank  top,  bilge  plates,  etc.  These  units 
are  assembled  in  one  piece  and  bolted;  when  ready  for 
erection  on  the  ship  they  are  picked  up  in  one  piece. 
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The  saving  in  this  class  of  erection  is  the  turning  of  idle 

time  into  productive  time.  It  is  always  necessary  in  the 
erection  of  a  ship  only  to  erect  to  a  certain  point,  and  at 

this  point  erection  must  cease  until  other  trades  have  com- 
pleted their  work. 

The  shaft  alleys  which  are  assembled  in  the  assembly 

yard  are  further  added  to  by  having  stanchions  and  dia- 
mond plates  fitted  by  the  erectors  in  front  of  the  hull. 

It  is  intended  that  when  opportunity  and  suggestions 
develop  this  method  of  assembly  be  increased.  It  should 
be  particularly  noted,  however,  that  there  are  only  certain 
units  that  can  be  advantageously  handled  by  the  erecting 
crew,  it  being  always  borne  in  mind  that  no  assembly 
should  be  undertaken  by  the  erectors  unless  it  is  to  fill 
in  their  idle  time.  The  point  where  the  greatest  amount 
of  idle  time  occurs  is  just  prior  to  a  launching,  and  after 
the  completion  of  the  tank  top  when  erection  is  held  up 
until  certain  riveting  is  completed. 

A  Ship  Every  Two  Weeks 

Some  idea  of  the  success  attending  this  pre-assembly 
method  and  its  practical  value  to  shipbuilding  may  be  had 
from  a  consideration  of  the  fact  that  within  two  years 
from  the  time  ground  was  first  broken  for  this  plant  of 

only  12  slips,  8800-ton  ships  were  being  delivered  at  the 
rate  of  one  every  two  weeks.  About  30  per  cent,  of  the 
total  tonnage  of  each  vessel  is  pre-assembled  and  over 
70,000  rivets  are  driven  on  pre-assembled  units  out  of  a 
total  of  500,000  rivets  in  each  hull.  The  saving  in  rivet- 

ing alone  is  estimated  as  well  over  $3000  per  hull.  The 
average  drive  for  all  assembly  work  is  approximately  100 
rivets  per  hour  per  gang,  which  has  never  been  obtained 
as  an  average  on  board  ship  under  any  conditions  or 
circumstances. 

The  other  advantages  claimed  for  this  pre-assembly 
practice  are: 

1.  Saving  in  staging. 
2.  Work  accessible  sooner  to  all  trades. 
3.  Lower  priced   and   smaller   number  of   men    in   gangs 

handling  material. 
4.  Possibilities  of  specialization. 
5.  Reduction*  of  time  on  shipways  estimated  at  not  less 

than  15  per  cent. 
6.  Earlier  delivery  of  ships  permitting  vessel  to  be  placed 

on  an  earning  basis  sooner. 
7.  Total  saving  in  labor  while  on  ways  of  from  five  to 

eight  per  cent. 

A  Kink  in  Indexing 
By  a.  R.  Durant 

A  simple  and  reasonably  accurate  scheme  for  indexing 
work  to  divisions  not  provided  for  on  the  regular  index 
plate  is  here  described.  No  special  index  plate  or 
gearing  is  necessary  and  no  change  need  be  made  in 
the  dividing  head. 

Select  a  circle  on  the  regular  index  plate  which,  if 
the  number  of  holes  was  increased  two,  three  or  four 

times,  would  figure  right.  A  small  templet,  or  gage,  is 
made,  which,  when  placed  over  one  space  of  the  index 
circle  selected,  will  divide  that  space  the  number  of 

times  required.  The  advantage  of  a  high-number  circle 
is  thus  obtained. 

The  templet  may  be  made  of  J-in.  stock,  }  in.  wide  and 
long  enough  to  cover  two  adjacent  holes  of  the  circle 
selected.  Two  points  are  located  on  one  side,  by  lightly 
spotting  through  these  two  holes  in  the  index  plate  with 
a  twist  drill. 

The  spots  are  now  connected  by  an  arc  corresponding 
to  the  radius  of  the  circle.  Next,  this  arc  is  carefully 
divided  into  the  number  of  parts  by  which  the  circle 
is  to  be  multiplied.  Holes  to  fit  the  index  pin  are 
drilled  as  accurately  as  possible  at  the  division  points, 
and  another  hole  is  drilled  through  one  of  the  spot 
marks.     A  small  stud  the  same  diameter  as  the  index 

pin  is  fitted  to  this  latter  hole,  projecting  about  f^  in. 
from  one  side  of  the  templet. 

To  use  the  device,  each  division  of  the  index  circle 
is  counted  as  two,  three,  or  more  spaces  as  the  case 
may  be,  and  the  handle  moved  to  the  last  regular  hole 
possible.  From  this  hole  the  movement  is  continued 
by  placing  the  stud  of  the  templet  in  the  hole  and 
moving  the  index  pin  to  the  proper  subdivision  of  the 
templet.  Further  indexing  is  continued  from  this 
point  and  the  templet  moved  around  as  necessary. 

For  example,  to  cut  a  gear  of  51  teeth,  use  the  17-hole 
circle  and  divide  the  templet  into  thirds.  Figuring  the 

17-hole  circle  as  51,  the  handle  must  be  moved  40  spaces 

(40/51);   or,  as  a   17-circle,    13:',   space.s    (13J/17). 

Steam  Pump  Repaired  by  the  Aid  of  a 
Drilling  Machine 

By  Winthrop  D.  Washburn 

The  illustration  shows  an  outline  of  the  delivery  end 
of  a  Worthington  steam  pump  which  was  repaired  by 
the  aid  of  a  drilling  machine  and  a  little  ingenuity  on 
the  part  of  the  man  in  charge.  The  valve  mechanism  is 
retained  by  the  threaded  holes  EE  and,  as  these  are 

subject  to  corrosion,  they  have  to  be  occasionally  re- 

METHOM    OK    RBPAIRI.V<J    PUMP 

moved.  This  article  describes  a  method  of  cutting  new 

threads,  using  a  drilling  machine  and  no  other  mechan- 
ism excepting  the  threaded  plate  C. 

The  bar  A  is  turned  on  the  upper  end  to  fit  the  drill- 
ing-machine spindle  and  also  threaded  at  B  with  the 

suitable  thread  to  act  as  a  guide  for  the  threading  tool. 

The  plate  C  is  threaded  to  fit  the  bar  B  and  is  held  in 
place  on  two  studs  as  shown.  The  lower  end  of  the  bar 
carries  the  threading  tool  D  which  is  held  in  place  by  a 
setscrew.  As  shown,  this  is  held  by  one  screw  and  fed 
into  the  work  by  tapping  on  the  back  end  with  a  light 
hammer  between  the  cuts.  By  making  this  tool  short, 
so  as  not  to  extend  clear  through  the  bar,  a  setscrew 

can  be  placed  behind  the  cutting  tool  and  used  for  feed- 
ing it  into  the  work.  This  allows  the  holes  to  be  easily 

threaded  and  the  job  can  be  done  in  a  short  time  with  a 
very  limited  shop  equipment. 
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ni Adjustable  Trimming  and  Shaving  Dies 
By  frank  a.  STANLEY 

Reference  has  been  made  in  earlier  articles  regarding 
the  possibility  of  using  trimming  dies  for  cutting  blanks 
of  uniform  pattern  to  different  lengths  in  order  to  save 
duplication  of  blanking  dies  for  each  and  every  different 

size  of  piece  in  a  series.  An  illustration  of  this  prin- 
ciple is  contained  in  the  views  that  follow,  which  show 

the  method  of  blanking,  trimming  and  shaving  a  set  of 
nine  steel  cams  for  a  calculating  machine,  these  cams 
varying  in  length  throughout  the  group  of  nine  parts. 
Only  one  set  of  blanking  tools  is  required,  and  one  sec- 
ond^operation  die  accomplishes  the  trimming  and  shav- 

ing of  the  entire  lot  of  cams. 

THREE  of  a  set  of  nine  cams  for  a  calculating 
machine  are  shown  in  detail  in  Fig.  1.  The  range 
for  the  cams  is  from  50  deg.  down  to  10  deg.  as 

measured  from  center  to  point  of  throw.  The  cam  ends 
at  the  arc  A  are  all  alike  and  this  arc  is  struck  from  a 

radius  of  0.570  in.  in  all  cases.    This  makes  it  possible 

The  trimming  dies  (which  are  also  used  for  the  shav- 
ing operation)  are  shown  by  Figs.  4  to  9  inclusive.  In 

the  first  of  these  views  the  entire  series  of  nine  cams 

of  different  lengths  are  shown  in  the  foreground,  and 

the  locating  nest  is  seen  empty  with  three  knock-out 
pins  projecting  slightly  above  the  bottom  of  the  work 
seat  just  as  they  are  thrown  up  by  the  handle  in  front 
when  the  trimmed  cam  is  ejected.  In  Fig.  5  the  middle 
length  cam.  No.  18  as  it  is  called,  is  seen  in  position 
in  the  nest  which  is  here  shown  adjusted  to  central  posi- 

tion. In  the  preceding  view.  Fig.  4,  this  locating  nest  is 

seen  at  the  extreme  right-hand  position  or  in  the  place 
in  which  it  is  set  for  the  longest  cam  of  the  series, 

namely,  No.  14.  In  Fig.  6  the  graduations  at  the  front 
of  the  die  for  giving  the  nine  positions  for  all  of  the 
cams  may  be  plainly  seen. 

It  will  be  gathered  from  these  views  that  this  die  is 
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to  utilize  one  trimming  die  for  all  sizes  of  cams,  as  the 

portion  operated  upon  in  finishing  the  blank  is  uniform 
throughout  the  series  of  cams. 

The  blanking  tools  are  shown  in  Figs.  2  and  3  and  the 
latter  shows  the  method  of  locating  the  stock  gage  so 
that  it  drops  into  the  opening  in  the  scrap  immediately 
ahead  of  the  blank  that  is  being  punched  out.  The  stop 
is  of  the  trigger  type  with  projecting  end  for  operation 
by  the  adjustable  striking  screw  in  the  punch  head  when 
the  latter  descends.  At  the  right  is  a  spring-actuated 
pressure  finger  for  holding  the  heavy  stock  closely  to  the 
back  guide  under  the  stripper.  It  will  be  noted  that 
this  stock  is  0.120  in.  half-hard  steel. 

No.  56  Dr. 
Had. 

arranged  to  give  the  ends  of  all  cams  the  same  form; 
but  each  number  of  cam  is  cut  to  a  different  length  from 
the  other  cams  in  the  series,  so  that  more  metal  is 
trimmed  off  from  some  cams  than  from  others,  the 
amount  removed  varying  with  each  cam  member. 

Referring  to  Fig.  7,  there  is  shown  at  A  a  half-round 
lug  on  the  locating  device  B  that  is  used  for  positioning 
all  lengths  of  cams  from  the  similar  notch 

blanked  in  their  concave  sides.  When  the  ad- 
justable nesting  device  B  is  set  by  the  front 

graduations  C  to  the  right  position,  the  cam  placed 
in  the  nest  will  be  cut  off  to  correct  lengfth  and  form. 
After  the  entire  lot  for  one  length  of  cam  has  been 
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FIG.   4.     THE  DIES   AND  THE  CAMS 

trimmed,  the  device  B  is  reset  to  another  graduation 
and  the  next  length  trimmed,  and  so  on.  This  is  brought 

out  by  the  sketches,  Figs.  8  and  9,  which  show  the  set- 
tings for  two  cams,  one  long  and  one  short,  and  indi- 

cate the  amount  of  move- 
ment of  device  B  in  the 

change  from  one  cam  to 
the  other.  The  inter- 

mediate settings  are  all 
established  by  the  grad- 

uations on  plate  C. 

The  Cutting  Edges 

The  front  end  of  any 
cam  trimmed  in  this  die 
is  located  against  the  stop 
gage  D  and  as  the  blank 
cam  rests  closely  in  the 
circular  channel  or  nest 
E  with  its  half-round 
notch  over  the  lug  A,  the 
work  is  well  secured 
against  shifting  under  the 
cut.  This  notch,  by  the 

way,  is  the  locating  me- 
dium for  the  finished  cam 

when  assembled  in  the 
calculating  machine,  hence 
the  importance  of  finishing  all  ends  from  this  central 
point  is  emphasized.  Both  ends  of  each  cam  are  trimmed 
alike,  the  blank  being  turned  over  for  the  cut  on  the 
opposite  end. 

The  trimming  punch  has  only  a  short  length  of  cut 
but  is  itself  of  liberal  proportions  for  rigidity.  It  fits 
at  the  back  and  sides  in  the  oblong  die  opening  which 

PIG.   6.     FACE  VIEW  OP  THE  DIES 

FIG.  5.     THE  DIES  WITH  A  CAIM  IN  POSITION 

acts  as  a  further  guide  for  retaining  the  punch  in  align- 
ment. The  back  of  the  punch  as  indicated  at  F,  Fig.  7, 

is  1  in.  longer  than  the  face  so  that  it  has  an  opportunity 

to  become  well  located  in  the  die  opening  before  the  cut- 
ting edge  strikes  the  work. 

The  punch  is  inclosed  in 
the  spring-c  ontrolled 
stripper  and  pressure  pad 
G  which  holds  the  blank 

firmly  during  the  trim- 
ming operation. 

In  operation,  the  die  is 
first  set  for  trimming  the 
cams  to  specified  length 

by  bringing  the  vertical 
zero  line  0  on  the  wing 

under  locator  B)  to  with- 
in ^  in.  of  the  required 

graduation  on  scale  C. 
This  offset  is  enough  to 
allow  the  dies  to  trim  the 
cams  longer  than  finish 
size  by  about  0.010  in. 
which  amount -is  left  for 

shaving  in  a  second  oper- 
ation in  the  same  dies. 

For  the  shaving  cut, 
which  is  taken  after  the 

entire  lot  has  been  trimmed  as  above,  the  locating  device 
B  is  reset  to  the  requisite  graduation  and  the  work  run 
through  as  before  the  removing  of  the  thin  chip  which 
smooths  the  cam  ends  perfectly  and  brings  them  to  an 
exact  length. 

There  is  another  type  of  die  that  should  be  of  interest 
in  this  article — the  progressive  trimming  and  shaving 
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FIGS.  10  AND  11.     PROGRESSIVE  TRIMMING  AND  SHAVING    DIES 
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arrangement  illustrated  by 
Figs.  10  to  12.  These  tools 
are  for  the  manufacture  of  a 
small  key  of  the  dimensions 
given  on  the  part  detail  in 
the  last  illustration.  The  ma- 

terial used  is  steel  lengths 
about  J  in.  wide  by  0.078  in. 
thick.  The  dies  perform  their 
work  by  cutting  away  the  ma- 

terial from  one  side  only, 

thus  producing  the  piece  com- 
plete by  the  trimming  and 

shaving  process. 
The  key  is  finished  0.458  in. 

long  and  has  a  projection  at 
one  side  0.015  in.  high  by 
0.090  in.  wide.  The  method 
of  running  the  stock  through 
the  dies  will  be  understood 
upon  examination  of  the  plan 
views  of  the  tools  in  Figs.  11 
and   12. 
The  material  is  fed  in 

through  the  narrow  channel 
guide  at  the  right  of  the  die 
openings  and  with  the  first 
stroke  of  the  press  the  trim- 

ming punch  A  takes  a  cut 
along   the   edge   indicated   at 

Pressure 
Pad 

Plan  of  Punch  and  Pressure  Pad 

Tr/m"-^ 

FIG. 
12.      CONSTRUCTION    OP    PROGRESSIVE 
TRIMMING  AND   SHAVING   DIES 

■n 

n- 

uttim  Portion 

of  Punch   
" 

pv_f 

o. 

u 
Plan  of   Trimming  Punch 

ri&.  8 

Fig. 
FIGS.  7  TO  9.      DETAILS  OF  TRIMMING  AND  SHAVING  DIES 

7 — Construction  of  the  dies.     Fig.  8 — Adjustment  for  the  longest  cam.     Fig.  9- for  the  shortest  cam. 

5ec^uence  of  Cuts 

A\  At  the  next  advance  of  the  stock,  the  portion  al- 

ready trimmed  is  shaved  as  at  edge  B'  by  the  punch  B, 
and  the  trimming  punch  A  operates  on  the  next  cut.  At 
the  same  stroke,  the  extension  C  on  the  shaving  punch 

B  cuts  off  the  key  at  the  point 
d  and  when  the  work  is  ad- 

vanced to  the  third  position 
the  end  of  the  key  is  trimmed 

by  the  punch  D  and  die  D*. Each  succeeding  stroke  of  the 
press  then  causes  one  portion 
of  the  stock  to  be  trimmed 
closely  to  the  key  width,  the 
preceding  portion  to  be  shaved 
to  size  and  cut  off,  and  the 
leading  end  of  that  piece  to 
be  shaved  to  length. 

Fig.  12  shows  the  principal 
features  of  the  tools  but  cer- 

tain details  are  best  seen  in 
Figs.  10  and  11,  particularly 
the  air  nozzle  and  control  for 
blowing  the  finished  blank 
from  the  dies.  The  narrow 

strip  of  stock  is  pressed  back 
to  the  guide  by  the  spring- 
actuated  finger  F  at  the  front, 
this  being  shown  by  dotted 
lines  in  the  plan  view  of  the 
die  in  Fig.  12.  At  G  is  a 
small  knockout  pin  which  is 

operated  by  a  wedge-shaped 
member  underneath  to  lift  the 
finished  work  slightly  and  so 

allow  the  compressed-air 
charge  to  blow  the  piece  clear 
of  the  dies.     The  wedge  for 

Petition  of 
Locaiing  Device 
for  long  Cam 

no.  e 

Position  of 
locating  Device 
for  Short  Cam 

-Adjustment 
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operating  this  is  itself  moved  forward  against  spring 
pressure  by  a  pivoted  latch  H,  Fig.  10,  which  is  carried 
on  a  vertical  arm  /  adapted  to  operate  in  tube  J  at  the 
rear  of  the  die.  The  pivoted  piece  H  on  the  down  stroke 
rocks  up  sufficiently  to  swing  past  the  end  of  the  wedge 
and  on  the  ascent  of  the  punch  it  drops  back  to  its  seat 
and  acts  against  the  end  of  the  wedge  which  then  slides 
forward  and  operates  the  knock-out  pin  G,  Fig.  12. 

The  air  nozzle  is  controlled  by  the  plunger  K,  Fig.  10, 
and  the  hooked  finger  L  on  the  punch  head  which  acts 
upon  the  plunger  head  when  the  punch  rises  with  the 
press  slide.  The  stop  for  the  first  position  of  the  stock 
is  operated  by  lever  M,  and  the  second  stop  by  lever  N. 

The  Form  of  the  Punches 

The  different  views,  however,  show  the  form  of  the 
punches  and  stripper,  as  well  as  the  die  itself  which  is 
made  in  halves  to  facilitate  construction.  The  trimming 
and  shaving  punches  0  and  P,  Fig.  12,  are  of  different 
height  of  cut  .so  that  the  trimming  tool  does  its  work 

before  the  shaving  die  strikes  the  stock.  Both  punches, 
and  the  end  punch  Q  as  well,  are  made  with  back  por- 

tions extended  downward  sufficiently  to  enter  the  guides 
formed  by  the  die  openings  before  the  cutting  portion 
contacts  with  the  work.  The  cutting  edges  are  cleared 
as  shown  and  the  relief  along  the  center  of  each  punch 
end  enables  the  tool  to  be  ground  readily. 

Another  set  of  dies  of  this  same  construction  is  used 
for  trimming  and  shaving  a  longer  key  and  here  the 
punches  are  sheared  from  end  to  end  to  enable  them 
to  take  the  longer  cut  easily  and  with  smoothest  pos- 

sible result.  The  shearing  angle  on  the  cutting  edges 
is  about  3  deg. 

The  pressure  pad  and  stripper  for  the  punches  shown 
is  backed  up  by  very  heavy  .springs  at  the  four  comers 
and  the  pad  face  is  milled  away  as  shown  to  leave  a 
narrow  bearing  surface  along  the  face  for  contacting 
with  the  work.  This  holds  the  narrow  stock  strip  se- 

curely against  possibility  of  rocking  during  the  taking 
of  the  cuts  along  the  one  edge. 

Patent  Interferences  and  How  to  Meet  Them 
By  E.  H.  MICHAELIS. 

Consulting    Mechaniral    Engineer 

Many  dollars  and  much  time  have  been  wasted 
on  inventions  which  were  conceived  almost  si- 

multaneously by  several  people.  Of  course,  this 
cannot  be  helped,  but  certain  precautions  can  be 
observed  which  ivill  assure  the  inventor  that  he 

cannot  be  robbed  of  his  parent  if  he  really  was 
first  in  the  field.  Some  good  advice  along  this  line 
appears  in  this  article. 

FREQUENTLY,  patent  attorneys  and  others  whose 
business  brings  them  into  contact  with  inventors 

hear  the  complaint  "somebody  must  have  stolen 
my  idea,  because  there  is  another  application  for  let- 

ters patent  pending  in  the  Patent  Office  and  an  inter- 
ference is  declared.  I  am  sure  that  I  am  the  first  and 

only  inventor." 
The  men  speaking  thus  forget  that  there  are  one- 

hundred  million  people  living  in  this  great  country  of 
ours  and  that  it  happens  frequently  that  two  or  even 
three  individuals  living  far  apart  are  working  along 
the  same  lines  and  come  to  the  same  conclusions.  The 

consequence  is  that  there  will  be  made  two  or  three  ap- 
plications for  letters  patent  on  the  same  invention. 

Rule  93  of  the  Rules  of  Practice  in  the  U.  S.  Patent 

Office  defined  interference  as  follows:  "An  interference 
is  a  proceeding  instituted  for  the  purpose  of  determin- 

ing the  question  of  priority  of  invention  between  two 
or  more  parties  claiming  substantially  the  same  patent- 

able invention." 
It  is  easy  to  see  that  it  is  impossible  to  prevent  the 

occurrence  of  interference  proceedings  because  every 

one  of  the  inventors  making  a  bona  fide  application  be- 
lieves himself  to  be  the  first  and  sole  inventor.  The 

U.  S.  Government  will  issue  a  patent  to  and  protect  the 
man  who  proves  that  he  really  is  the  first  one  who  has 
invented  a  useful  article,  but  it  is  not  enough  that  the 
inventor  makes  a  statement  as  to  when  he  first  started 

to  develop  his  idea ;  he  has  to  bring  proof  for  his  state- 
ment. 

But  let  us  for  the  sake  of  better  understanding  fol- 
low the  proceedings  of  an  interference'  case.  Two  men 

who  have  never  heard  of  each  other,  one  living  in 
Bangor,  Me.,  the  other  in  San  Francisco,  Calif.,  make 
application  for  letters  patent  on  the  same  invention. 
Suppose  that  Mr.  Bangor  files  his  application  first. 
When  the  examiner  finds  that  an  interference  is  neces- 

sary he  will  notify  both  parties  that  probably  ah  inter- 
ference will  be  declared,  and  he  will  ask  for  an  informal 

statement  regarding  the  date  when  each  first  conceived 
the  idea  of  the  invention.  In  all  following  proceedings 
Mr.  Bangor  will  be  the  senior  party  and  Mr.  Frisco  the 

junior  party,  according  tothe  time  of  filing  their  appli- 
cations. The  informal  statements  will  not  be  kept  on 

the  files  but  will  be  returned  to  the  senders. 

After  examining  both  statements  the  primary  ex- 
aminer will  follow  Rule  96  of  the  Rules  of  Practice: 

"Whenever  the  claims  of  two  or  more  applications  dif- 
fer in  phraseology,  but  relate  to  substantially  the  same 

patentable  subject  matter,  the  examiner,  when  one  of 
the  applications  is  ready  for  allowance,  shall  suggest 
to  the  parties  such  claims  as  are  necessary  to  cover  the 
common  invention  in  substantially  the  same  language. 
The  examiner  shall  send  copies  of  the  letter  suggesting 
claims  to  the  applicants  and  to  the  assignees  as  well  as 
tc  the  attorney  of  record  in  each  case.  The  parties  to 
whom  the  claims  are  suggested  will  be  requested  to  make 
those  claims  and  put  the  applications  in  condition  for 
allowance  within  a  specified  time  in  order  that  an  in- 

terference may  be  declared.  Upon  the  failure  of  any 
applicant  to  make  the  claims  suggested  within  the  speci- 

fied time,  such  failure  or  refusal  shall  be  taken  without 
further  action  as  a  disclaimer  of  the  invention  covered 

by  the  claims,  and  the  issue  of  the  patent  to  the  appli- 
cant whose  application  is  in  condition  for  allowance  will 

not  be  delayed,  unless  the  time  for  making  the  claim  and 
putting  the  application  in  condition  for  allowance  be 
extended  upon  a  proper  showing.  If  a  party  makes  the 
claim  without  putting  his  application  in  condition  for 
allowance,  the  declaration  of  interference  will  not  be 
delayed,  but  after  judgment  of  priority  the  application 
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of  that  party  will  be  held  for  revision  and  restriction, 

subject  to  interference  with  other  applications." 
Mr.  Frisco  and  Mr.  Bangor  adopt  the  suggested  claims 

through  their  attorneys  and  put  their  applications  in 
condition  for  allowance.  Thereupon  the  examiner  of 
interferences  takes  jurisdiction  of  the  case,  which,  now 

is  called  a  "contested  case."  The  contestants  are  noti- 
fied to  prepare  and  file  a  preliminary  statement,  under 

oath,  showing  the  following  facts: 
1.  The  date  of  the  first  conception  of  the  idea. 
2.  The  date  upon  which  the  first  drawing  of  the  in- 

vention and  the  date  upon  which  the  first  written  de- 
scription of  the  invention  were  made. 

3.  The  date  upon  which  the  invention  was  first  dis- 
closed to  others. 

4.  The  date  upon  which  the  invention  was  first  re- 
duced to  practice. 

5.  A  statement  to  what  extent  the  invention  has  been 
put  to  use. 

6.  The  date  and  number  of  any  applications  for  the 
same  invention  filed  within  12  months,  before  the  filing 

date  in  the  United  States,  in  any  foreign  country  ad- 
hering to  the  International  Convention  for  the  Protec- 

tion of  Industrial  Property  or  having  similar  treaty  re- 
lations with  the  United  States. 

If  a  drawing  or  written  description  of  the  invention 
has  not  been  made  or  if  the  invention  has  not  been  re- 

duced to  practice  or  disclosed  to  others,  the  statement 
must  show  these  facts. 

These  preliminary  statements  are  very  important  and 
should  be  prepared  very  carefully,  because  the  parties 
will  be  strictly  held  in  their  proof  to  the  dates  given 
therein.  If  a  party  proves  an  earlier  date  than  men- 

tioned in  the  preliminary  statement,  such  proof  will  be 
held  to  establish  the  given  date  and  none  other. 

Our  two  friends  filed  their  statements  with  the  ex- 
aminer of  interferences  according  to  rules  in  sealed 

envelopes,  containing  nothing  but  the  statements  and 
marked  as  follows:  Name  of  the  party  filing  it,  title  of 
the  case  and  the  subject  of  the  invention. 

After  both  had  filed  these  statements,  they  were 

opened  by  the  examiner  in  charge  and  then  the  attor- 
neys of  the  applicants  looked  into  the  matter.  They 

examined  the  statements  made  by  their  opponents.  It 
was  found  that  Mr.  Bangor,  the  senior  party,  had  not 
reduced  his  invention  to  practice  nor  had  he  disclosed 
it  to  others,  but  he  claimed  in  his  statement  that  he  had 
conceived  the  idea  at  a  date  11  months  prior  to  the  fil- 

ing of  his  application,  while  Mr.  Frisco  claimed  to  have 
made  the  first  sketch  of  his  invention  IS  months  be- 

fore the  filing  date,  that  he  had  made  and  used  his 
newly  invented  appliances  in  his  own  shop  and  that  he 
had  sold  some  of  them  to  other  firms.  Both  attorneys 
called  for  substantiating  evidence.  So  Mr.  Bangor  went 
with  his  lawyer  to  a  notary  public  in  his  home  town  and 
Mr.  Frisco  did  the  same. 

Mr.  Bangor  could  not  prove  his  statements,  because 
like  very  many  inventors  he  was  afraid  to  show  anybody 
his  invention  or  even  talk  about  it  before  he  had  it 
patented,  and  so  the  earliest  date  he  could  prove  was 
the  date  upon  which  he  employed  his  patent  attorney  to 
prepare  his  application. 

Mr.  Frisco  had  his  sketch  with  him  and  could  prove 
when  it  was  made  because  he  had  it  dated  and  attested 

by  a  notary  public  at  the  time  he  made  it.  He  could 
prove  when  he  started  to  make  his  first  apparatus,  be- 

cause he  had  the  receipt  of  a  patternmaker  and  the 

check  with  which  he  paid  the  man  who  made  the  pat- 

terns for  this  first  apparatus,  and  for  later  dates  he  had 
orders  and  affidavits  of  other  firms  proving  that  they 
were  using  his  invention. 

The  attorney  of  Mr.  Bangor  told  his  client  the  best 
thing  to  do  was  to  concede  priority  to  Mr.  Frisco,  be- 

cause in  order  to  fight  the  case  further  it  would  be 
necessary  for  them  to  go  to  San  Francisco  and  cross- 
examine  the  witnesses,  and  as  the  case  looked  very  bad 
for  Mr.  Bangor,  he  would  advise  him  not  to  spend  his 
money  foolishly.  But  Mr.  Bangor  thought  differently. 
He  was  well  to  do  and  did  not  care  if  it  did  cost  money, 
as  long  as  he  could  beat  the  other  fellow.  So  to  San 
Francisco  they  went  and  before  a  notary  public  a  cross- 
examination  of  Mr.  Frisco  and  his  witnesses  was  held, 
which  proved  conclusively  that  Mr.  Frisco,  in  spite  of 
being  the  junior  party,  was  really  the  first  inventor. 

From  the  foregoing  it  will  be  clear  that  every  in- 
ventor should  heed  the  following  advice: 

1.  Make  a  sketch  showing  the  main  features  of  your 
invention  as  soon  as  you  conceive  the  idea,  or  if  you  can 
not  make  any  sketch,  write  a  description  of  your  general 
idea  and  have  this  sketch  or  description  dated  and  at- 

tested to  by  a  notary  public. 

2.  When  you  start  to  reduce  your  invention  to  prac- 
tice (which  means  when  you  have  drawings  or  a  model 

made) ,  get  a  statement  from  the  man  who  does  the  work 
for  you  that  you  ordered  from  him  a  drawing  or  model 
on  this  certain  date,  and  have  this  statement  attested 
to  by  a  notary  public. 

3.  In  case  you  make  your  own  drawing,  have  it  dated 
and  attested  to  by  a  notary  public. 

4.  If  you  intend  to  make  your  own  model,  have  a  part 
at  least  made  by  someone  else;  get  a  receipt  from  him 
and  see  that  your  payment  is  entered  in  his  books  with 
your  name  and  article  paid  for  mentioned. 

If  you  follow  the  advice  given  above  you  will  be  well 
provided  in  case  your  invention  should  be  involved  in 
an  interference  case. 

Bad  Features  of  Drilling-Machine 
Tables 

By  Fred  D.  Hood 

Why  is  it  that  so  many  drilling-machine  tables  are 
made  on  the  underside  like  bad  roads — a  succession  of 
hollows  and  humps? 

Some  are  made  like  A,  Fig.  1,  with  T-slots  and  a  few 
innocent  slots  in  between  leaving  the  highway  under- 

neath like  a  road  after  the  gas  company  has  finished 
with  it.  Others,  again,  fearing  perhaps  that  the  open 
slots  will  accommodate  too  large  a  variety  of  bolt  heads, 
have  a  ridge  along  one  side,  presumably  to  keep  the  bolts 

FIG.   1.      TYPES  OF  DRILLING-MACHINE  TABLES 
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from  turning,  but  actually  keeping  most  bolts  from 
earning  a  living.  Using  bolts  under  these  circumstances 
is  bad  enough,  but  when  it  comes  to  getting  a  footing 
for  a  faithful  friend  like  a  screw  clamp,  it  needs  a  chart 
to  avoid  the  rocks.  And  if  all  the  other  obstacles 
were  removed,  the  rib  around  the  outer  edge  of  the 
table  would  block  the  channel. 

The  circular  table  is  not  the  only  offender  in  this 

categorj-.  Note  the  inverted  settling  basin  under  the 
square  one,  shown  in  Fig.  2;  also  the  clamp  repeller 
around  the  edge. 

Unfortunately  for  my  point  I  am  unable  to  get 
within  reach  of  some  samples  of  this  type  that  I  have 

FIG.  2.     ANOTHER  KIND  OF  TABLE 

come  across,  but  those  shown  will  probably  call  to 
the  minds  of  readers  other  bright  specimens  f  a 
similar  kind. 

In  Fig.  1  at  B  is  a  new  kind  of  table  which  is 
replacing  the  sculptured  one.  It  is  perfectly  plain  on 
its  upper  and  lower  sides,  has  a  bored  hole  through  the 
center  and  four  radial  rows  of  four  holes  each  for 

bolting  down  work.  This  appears  to  answer  all  pur- 
poses. Cored  slots  would  do  equallj'  well,  but  in  this 

case  beginners  frequently  run  a  drill  halfway  into 
the  slot  and  the  table,  usually  breaking  the  drill.  The 
new  table  is  thick  enough  to  be  equally  as  stiff  as  the 
other  kind  and  allows  for  occasionally  truing  up — a 
luxury  seldom  enjoj-ed  by  this  class  of  machinery. 

The  solid  tj-pe  of  table  is  about  li  in.  thick  and 
weighs  the  same  as  the  cored  tj-pe,  about  85  lb.  for  an 
18-in.  table.  It  is  also  more  convenient  for  the  use  of 
clamps. 

Outside  of  the  features  noted  above,  it  should  in 
justice  be  said  that  the  machines  from  which  the 
illustrations  were  taken  are  excellent  ones,  having  given 
uninterrupted  service  for  years. 

In  Retrospect 
By  W.  D.  Forbes 

In  continuing  the  line  of  thought  that  was  started 
some  months  ago  in  the  American  Machinist  under  the 
above  title,  concerning  the  origin  of  things  mechanical, 
I  have  a  word  to  say  on  the  subject  of  chucks. 

The  first  lathe  chuck  I  ever  saw  was  made  by  Judson. 
It  was  in  the  year  1874,  in  the  shops  of  the  Hoboken 

Ferrj"  Co.  When  the  work  was  grasped  in  the  jaws,  a 
system  of  wedges  drew  the  latter  down  to  the  body  of 

the  chuck,  but  how  this  was  done  I  cannot  clearly  re- 
member. Perhaps  some  of  the  readers  of  this  journal 

may  be  able  to  explain  it. 
I  have  not  been  able  to  find  out  where  this  chuck  was 

made  but  the  Hon.  L.  D.  WTiiton,  of  New  London,  Conn., 
told  me  that  he  thought  it  was  made  in  Rochester,  N.  Y., 
or  in  some  city  in  the  center  of  that  State.  Here  again 
readers  may  supply  information.  The  chuck  referred 
to  was  a  four- jawed  independent. 

Mr.  Whiton  also  gave  me  these  facts  concerning  the 
history  of  lathe  chucks.  The  first  chuck  was  made  in 
Stafford,  Tolland  Co.,  Conn.,  in  1843  by  a  man  named 

Fairman.  It  was  of  the  scroll  tj-pe  with  four  jaws; 
consequently,  it  was  what  we  now  call  "universal." 

The  first  combination  chuck  that  I  can  remember  was 
made  by  the  National  Chuck  Co.  A  ring  was  placed  back 
of  the  circular  rack  on  which  were  cams.  In  the  body 
of  the  chuck,  bosses  were  cast  so  that  when  the  ring 
was  turned  the  cams  on  it  met  the  bosses  and  put  the 
rack  in  mesh  with  the  pinions  on  the  jaw  screws.  A 
stem  was  made  fast  to  the  ring,  this  stem  passing 
through  a  slot  in  the  rim  and  having  a  thumb-nut  on  it 
to  secure  it  against  shifting.  Later,  another  chuck  of 
this  class  had  the  same  system  of  cams  on  the  ring  but 
employed  three  or  four  movable  cams  (according  to  the 
number  of  jaws)  to  throw  the  rack  into  mesh. 

Universal  chucks  in  which  circular  racks  were  used 
I  had  heard  about  before  I  saw  the  Judson,  but  I  had 

not  seen  one.  What  is  known  as  the  "box"  chuck  was 
made,  according  to  Mr.  Whiton,  fo'-  use  on  brass  finish- 

ing lathes,  but  where  or  when  he  could  not  say.  I 
should  think  those  who  first  made  the  Fox  lathe  could 
shed  some  light  on  this  matter. 

In  the  early  eighties  I  bought  from  the  Whiton  Co.  a 

small  chuck  of  the  scroll  tj"pe,  called  the  "amateur's 
chuck,"  and  the  front  half  was  furnished  with  a  circu- 

lar rack.  This  rack  was  moved  by  means  of  a  pinion 
key  which  was  removed  after  closing  or  opening  the 
jaws,  just  as  any  wrench  would  be.  Later,  this  system 
was  used  in  small  drill  chucks  and,  if  I  remember  right- 

ly, a  long  legal  battle  was  fought  over  the  design. 
In  the  early  drill  chucks  very  little  attention  was 

given  to  balance  but  with  the  higher  speeds  now  used 
for  drilling,  balance  is  of  prime  importance  and  the 
workmanship  on  some  of  these  chucks  is  about  perfect. 
I  once  gave  a  friend  in  France  one  of  these  driU  chucks, 

and,  after  looking  at  it,  he  said,  "this  is  more  perfectly 
made  than  any  watch  I  ever  saw." 

In  a  previous  article  I  referred  to  the  origin  of  the 
blueprint  process.  A  friend  writes  me  that  I  could 
have  gone  further  back  if  I  had  consulted  a  certain  work 
which  placed  the  first  suggestion  of  this  valuable  proc- 

ess about  1790.  I  have  not  been  able  to  consult  the 
work  but  I  am  told  that  the  original  idea  of  the  system 

dates  back  to  the  Middle  Age.  Lace  makers  and  archi- 
tects in  those  days  laid  their  patterns  on  a  piece  of  green 

cloth,  covered  it  with  a  glass,  and  let  the  sun  shine  on 
it  for  several  days;  when  the  pattern  was  removed  its 
form  was  found  in  darker  color,  as  the  exposed  part  of 
the  cloth  had  faded,  leaving  the  darker  pattern. 

My  informant  told  me  that  in  a  book  belonging  to  the 
late  W.  F.  Durfee  of  Bridgeport,  Conn.,  published  in 
Italian  about  1770,  a  description  of  this  sun  printing 
process  was  given.  I  think  Mr.  Durfee  gave  his  books 

to  the  American  Society-  of  Mechanical  Engineers,  and 
the  book  referred  to  was  named  "The  Magic  of  Nature." 
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Tool  Storage  in  a  Gas-Engine  Factory 
EDITORIAL  CORRESPONDENCE 

The  tool-storage  room  where  the  attendant  goes 
pawing  over  the  shelves  to  find  the  desired  tool 
is  a  dead  issiie  in  the  best  of  our  modem  shops. 
This  article  describes  the  storage  system  of  a 
large  gas-engine  plant  which  is  building  a  wide 
range  of  engines,  and,  consequently,  has  many 
tools  and  fixtures  to  care  for. 

SEVERAL  articles  in  the  past  have  told  the  readers  of 
the  American  Machinist  something  of  the  methods 
used  by  the  Fuller  &  Johnson  Manufacturing  Co., 

Madison,  Wis.,  in  the  production  of  its  small  power 
gas  engines  and  engine-driven  lighting  unit  sets.  The 
quality  of  the  machining  methods  throughout  the  shops 
is  reflected  in  the  corresponding  degree  of  care  used 
in  the  tool  department  of  the  shop  for  the  storage  of 
the  many  cutters,  jigs  and  fixtures  that  are  used  to 
insure  interchangeability. 

The  toolroom  has  been  handled  on  the  theory  that 
there  shall  be  a  place  for  everything  and  each  piece  in 
its  appointed  place;  certainly,  this  is  well  exemplified 
by  such  a  milling-cutter  storage  board  as  that  shown  in 
Fig.  1.  This  board  has  been  fitted  with  suitable  rows 
of  wooden  pegs  upon  which  each  separate  size  of  cutter 
may  be  hung  as  it  is  returned  from  the  shop,     ̂ elow 
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each  peg  is  a  small  aluminum  plate  which  carries  the 
size  designation  of  the  part  hanging  above.  In  some 
cases  an  additional  plate  carries  further  information 

for  the  guidance  of  the  tool-crib  tender,  such  as  "plain," 
"two  pair"  or  "special."  One  end  of  the  plate  is 
fastened  by  a  tack;  the  other  is  held  by  a  hook-eye 
upon  which  the  attendant  may  hang  the  tool  check  of 
the  workman  who  draws  out  the  tool. 

The  only  tools  left  in  the  shop  after  a  job  is  finished 
are  heavy  special  fixtures  which  are  so  difficult  to  move 
that  it  is  considered  impractical  to  have  them  in  the 
regular  tool-storage  rooms.  Even  many  of  the  regular 
lathe  dogs  are  hung  on  the  storage  racks.  Fig.  2,  so 
that  the  workman  knows  just  where  he  can  obtain  them 
instead  of  trying  to  borrow  a  dog  from  an  adjacent 
machine.  In  this  section  of  the  tool  crib  will  also  be 
seen  a  number  of  the  different  types  of  gages. 

The  writer  has  visited  a  number  of  machine-tool- 
building  shops  that  make  it  a  practice  to  make  up  a 
complete  new  set  of  tools  and  fixtures  for  each  machine 
part  to  be  made,  even  though  this  may  involve  numbers 
of  duplications  of  standard  cutters  and  reamers  that 
may  be  used  on  similar  parts.  The  idea  of  this  is  that 
there  shall  always  be  a  full  set  of  useable  tools  for 
each  part  in  process,  so  that  the  production  of  one  piece 
will  not  delay  the  production  of  another  piece  which  may 
be  desired  at  the  same  time,  nor  will  the  damage  or 

PIG.  1. TYPE  OF  STORAGE  BOARDS  PROVIDED  FOR 
MILX.ING  CUTTERS 

FIG.  2.  STORAGE  FOR  LATHE  TOOLS 
AND  GAGES 
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S'lC    3. TOOLS    FOR    SPECIAL    PARTS    GROUPED    IN 
rONTAINERS 

breakage  of  any  one  tool  delay  the  product  on  more  than 
one  piece.  Such  groups  of  tools  are  then  assembled  in 
separate  containers  ready  to  be  drawn  out  from  storage 
by  the  workman  when  he  commences  an  operation  on 
that  particular  part. 

To  a  certain  extent  this  same  practice  is  followed 
at  the  Fuller  &  Johnson  plant  where  special  tools  and 
fixtures  for  a  part  are  assembled  in  group  containers 
which  bear  the  part  designations  to  correspond  with  the 
parts  of  the  different  engines.  Such  group  containers 
may  be  seen  arranged  on  the  tool-storage  shelves  shown 
in  Fig.  3,  and  here  again  each  one  bears  a  numbered 
aluminum  plate  which  corresponds  with  the  designation 
of  a  particular  part  of  an  engine.  Larger  fixtures  that 
are  too  bulky  to  box  are  laid  in  corresponding  order 
on  the  lower  shelves  of  this  same  tier. 

In  numbering  the  engine  parts,  a  system  has  been 
followed  in  this  shop  which  makes  it  much  easier  to 
identify  the  parts  for  which  different  tools  are  to  be 
used.  This  was  accomplished  by  numbering  all  the  same 
parts  on  different  engines  with  the  same  number  and 
then  adding  a  prefix  letter  with  a  dash  before  each  to 
indica^te  the  engine  size.  Thus,  the  camshaft  might  be 

part  "22N,"  and  when  written  with  the  engine  size 
might  appear  as  part  "J — 22N."  This  system  cuts  the 
memory  work  down  to  remembering  the  part  designa- 

tions for  one  complete  engine,  and  the  few  necessary 
letters  to  identify  the  different  sizes  of  engine  types. 
This  numbering  system  is  utilized  in  the  tool  crib  by 
placing  in  proximity  to  one  another  all  group  containers 
intended  for  the  same  operation  on  similar  parts.  Thus, 
all  the  containers  for  perhaps  the  second  operation  on 
the  connecting-rods  for  the  different  sizes  of  engines 

would  be  grouped  together  on  one  shelf,  or  more:  while 
the  tools  for  the  following  operations  on  the  same  parts 
would  be  found  in  the  proper  sequence  on  the  adjoining shelves. 

Special  fixtures  are  drawn  from  the  tool  crib  by  the 
workman  on  his  tool  checks  just  as  are  his  other  tools 
so  that  the  responsibility  for  lost  or  broken  parts  may 
always  be  fixed.  Everything  that  comes  back  to  the 
tool  crib  goes  to  certain  shelves  reserved  for  incoming 
tools  and  remains  there  until  the  foreman  of  the  tool 
department  has  an  opportunity  to  inspect  it.  Should 
any  fault  be  found,  the  tool  is  taken  immediately  to 
the  toolroom  and  put  in  perfect  condition  before  it  is 
returned  to  its  proper  storage  place  in  the  crib. 

The  Foreman  Not  Held  Responsible  for  the  Care 
OF  Numberless  Blueprints 

In  this  plant  the  busy  foreman  is  not  held  responsible 
for  the  care  of  the  numberless  blueprints;  these  like- 

wise are  kept  in  the  tool  crib,  under  a  similar  system 
of  checking  and  supervision.  The  drawings  have  been 
entirely  standardized  with  each  individual  part  shown 
in  a  separate  sketch.  The  blueprints  are  mounted  on 
a  heavy  manila  or  fiber  paper  and  given  a  thin  coat  of 
varnish  or  shellac  to  prevent  them  from  absorbing  oil 
and  dirt  when  being  handled.  When  delivered  to  the 
tool  crib  they  are  placed  in  numerical  order  in  the 
vertical  filing  bins  seen  in  the  foreground  of  the  illus- 

tration, Fig.  4.  The  swinging  panels  above  are  covered 
on  both  sides  with  rows  of  hooks,  each  one  of  which 
carries  a  small  tag  bearing  a  number  and  designation 
to  correspond  with  the  blueprints  filed  in  the  bin  below. 
When  a  workman  requires  a  blueprint  he  draws  it  in 
the  same  manner  that  he  would  a  tool  and  leaves  a 
check  that  is  hung  on  the  proper  hook  on  the  board 
above.  Thus  a  record  is  always  kept  of  where  each  blue- 

print may  be  found  and  should  some  one  else  have  occa- 
sion to  refer  to  the  same  blueprint,  he  can  find  out  here 

which  workman  he  should  look  for  to  find  the  desired 
print  Blueprints  are  always  inspected  when  they  are 
returned,  and  when  they  begin  to  shown  signs  of  wear 
they  are  laid  to  one  side  until  the  drawing-room  boy, 
in  the  course  of  his  daily  inspection,  can  make  a  note 
of  the  numbers  of  the  prints  needed  and  prepare  fhem 
for  delivery  on  his  next  round.  Varnished  prints  which 
are  merely  dirty  can  usually  be  cleaned  a  number  of 
times  with  a  piece  of  clean  waste  and  gasoline. 

PIG.     4. STORAGE    AND    CHECKING    SYSTEM 
WORKING     DRAWINGS 

FOR     SHOP 
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Forging  Round  and  Shaped  Pieces  Under 
the  Steam  Hammer 

By  a.  S.   HESSE 

It  is  as  necessary  to  have  dies  and  tools  for  sttc- 
cessfully  forging  round  shapes  under  the  steam 
hammer  as  it  is  for  the  more  irregular  sha/pes. 
Likewise,  it  is  necessary  to  have  swages  for  forg- 

ing rounds  if  these  are  to  he  worked  commercially 
to  close  dimensions. 

MANY  hammersmiths  work  round  forgings  be- 
tween the  flat  faces  of  the  hammer,  using  light 

blows  for  finishing.  This  practice  is  very  in- 
jurious to  the  material,  as  light  blows  with  a  flat 

die  give  a  spreading,  or  bulging,  effect,  as  indicated 
by  the  diagram  A,  Fig.  1.  This  bulging  leaves  the 
center  of  the  bar  with  a  different  structure  from  the 

outside,  and  the  latter  alone  is  refined  and  wfsll  worked 
by  the  light  blows.  The  weight  of  the  blows  struck 
by  the  hammer  determin&s  the  depth,  measuring  from 
the  outside  to  the  center,  of  the  refining  influence 
upon  the  material. 
A  competent  hammersmith  will  always  know  when 

the  metal  is  being  damaged  in  this  way.  It  evidences 
itself  by  the  ends  of  the  forging  becoming  concave, 

"cupped"  or  "dished,"  as  such  an  end  is  variously 
termed.  It  occurs  because  the  outer  layer  of  the 
steel  has  been  flowed  to  a  greater  extent  than  the 
center,  and  is  shown  at  B. 

When  the  forging  is  properly  worked   (and  this  ap- 

ooo 

FIG.    1. EFFECT   ON   THE   STOCK,   OF   DIFFERENT 
METHODS   OF  FORGING 

KIG.    2.      .SEyUE.NCE    TO    HE   FOi^l^OWEU    IN    REDUCING 
ROUND   .'^TOCK  TO   SMALLER    DIA.METER 

plies  to  either  round  or  other  shapes),  the  blows  of  a 
hammer  which  are  of  sufficient  weight  to  penetrate 

through  the  forging  will  produce  the  opposite  result. 
The  center  will  protrude  slightly  at  the  end  of  the 
bar,  as  indicated  at  C,  because  the  center  is  hotter 
and  so  flows  more  readily  while  at  the  same  time  its 
crystalline  structure  will  be  thoroughly  refined. 
When  the  light  forging  blows  which  have  caused 

the  end  to  cup,  are  continued  after  the  heat  on  the  out- 
side of  the  forging  has  fallen,  cracks  will  develop  in 

the  center  of  the  end  of  the  forging,  as  shown  at  D, 

and  these  always  start  on  the  surface.      If,  with  the 
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FIG.    3.      OPEN   AND    CLOSED   TYPE   OF    SWAGES 

FIG.    11.      OTHER    FORMS    OF    SPRING    HANDLES 

FIG   10 

I'IGS.  6  TO  10.     DIFFERENT  FORMS  OF  SWAGES 
Fig.  6 — Hinged  swage  with  flat  spring.     Fig.   7 — Spring  swage 

with  wooden  handle.     Pig.   8 — Hinged  swage  with  guide  pin  and 
spring.      Fig.    9 — Hinged    swage    with    long    handle.       Fig.    10 — 
One-piece  spring  swage. 

VIG.   5.      SWAGE  WITH   COIL,   SPRINGS    FOR 
LIFTING   TOP  HALF 

FIG.  4.     EARLT  FORM  OF  SWAGE  WITH  LUGS  FOR 
HOLDING  ON  HAMMER  DIE 

FIG.  13.     LINK  WELDING  WITH  A  SWAGE 
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forging  at  low  heat,  the  working  is  continued  the 
cracks  will  finally  extend  its  whole  length.  Light  blows 

on  the  forging  do  not  tend  to  draw  the  material  length- 
wise, but  only  to  work  it  in  the  shortest  direction, 

which  is  sidewise;  they  therefore  exert  only  a  crushing 
effect  on  the  structure  of  the  steel. 
When  a  piece  has  been  worked  until  the  heat  has 

become  too  low  it  is  not  good  practice  to  attempt  to 
finish  the  outer  surface  by  using  very  light  blows  of 
the  hammer.  When  a  great  deal  of  finishing  is  re- 

quired it  is  better  to  reheat  and  work  the  forging  the 
long  way  of  the  die.  When  no  swages  are  available 
for  finishing,  this  method  of  working  lengthwise  of 
the  die  may  help  to  save  the  forging. 

Some  hammersmiths  offer  a  variety  of  excuses. when 
these  flaws  or  defects  develop  in  a  forging,  a  frequent 
claim  being  made  that  there  was  a  flaw  or  crack  in  the 
billet  or  stock  from  which  the  forging  was  made.  In 
the  majority  of  cases,  however,  the  trouble  is  entirely 
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FIG.  14. 

Section    X-X 

SWAGE  WITH  PERMANENTLY  ATTACHED 
TRIMMING  TOOL 

due  to  the  smith's  incorrect  manner  of  working  it. 
A  mistake  of  many  hammersmiths  when  drawing  a 
forging  to  a  smaller  size  is  to  advance  the  work  nearly 
the  full  width  of  the  die  for  each  blow.  The  hammer 
should  strike  new  material  on  each  blow  equal  to 
only  one-third  or  one-half  the  width  of  the  die.  A 
drawing  operation  performed  in  this  way  requires 
only  from  one-half  to  two-thirds  of  the  time  that 
would  be  required  by  the  wrong  method,  and  the 
material  of  the  finished  forging  will  be  improved  rather 
than    injured   by   the   operation. 

A  mistake  less  frequently  made  is  that  of  working  a 
round  piece  to  a  smaller  size,  and  at  the  same  time 
keeping  it  round  throughout  the  operation.  No  other 
method  is  so  injurious  to  a  piece  of  iron  or  steel  as 
this,  as  it  quickly  opens  up  seams  and  faults  through- 

out the  entire  forging.  The  proper  way  to  draw 
down  a  forging  that  is  afterward  to  be  shaped  round 
is  shown  in  the  sequence  A  to  F,  Fig.  2.  This  shows 
a  start  made  from  a  round  forging,  which  is  first 
squared,  then  drawn  down  to  a  smaller  size,  and  finally 
worked  through  an  octagon  into  the  round  required. 

The  use  of  proper  swages  will  aid  greatly  in  over- 
coming the  faults  of  bad  practice  and  careless  work- 

manship. Hammersmiths  express  various  views  in 
regard  to  the  best  type  of  hammer  swages  and  the 
shape  of  the  different  passes.  Some  prefer  the  open 
type,  as  at  A,  Fig.  3,  while  others  prefer  the  closed 
type  jB.  My  opinion  is  that  the  latter  type  is  the  better, 
as  it  eliminates  guesswork  and  avoids  frequent  stops 
to    caliper    the    forging.      When    the    closed    type    of 

swage  with  dies  of  the  correct  size  is  used  the  smith 
knows  that  the  forging  is  to  size  when  the  swages 
come  together. 

A  common  mistake  of  blacksmiths  is  to  think  that 
one  size  of  swage  will  do  for  three  or  four  sizes  of  round 
forgings.  The  use  of  over  or  undersized  swages  adds 
to  the  other  faults  of  hammer-forging  methods  and  does 
not  lend  itself  either  to  rapid  production  or  to  uniform 
and  accurate  sizes. 

A  shop  should  have  a  full  set  of  swages,  and  for  gen- 
eral service  these  should  range  from  J  in.  in  diameter 

to  3  in.  in  diameter,  increasing  by  eighths  of  an 
inch.  Above  3  in.  in  diameter  the  increase  may  be  by 
i-in.  steps,  according  to  the  general  character .  of  the 
work  being  done.  The  swages  should  be  graduated  in 
strength  for  the  different  sizes  of  hammers  in  the  shop. 
In  other  words,  swages  for  use  on  a  2000  or  3000  lb. 
hammer  must  be  built  much  sturdier  than  those  for 
a  500  or  800  lb.  hammer. 

An  open  swage  is  permissible  for  forging  round 
tapers.  To  use  a  closed  swage  for  this  purpose  would 
necessitate  having  the  swage  either  wide  enough  to 
inclose  the  whole  length  of  the  taper  or  else  separate 
swages  for  the  various  sections  of  the  taper.  However, 
the  use  of  open  swages  for  this  kind  of  work  depends 

somewhat  upon  the  length  of  the  latter,  but  all  work  re- 
quiring the  use  of  an  open-type  taper  swage  requires 

considerable  skill.  I  have  seen  some  very  nice  tapered 
work  done  on  large  pieces  by  using  a  tapered  V-block 
under  the  hammer. 

In  the  past  many  shops  making  heavy  forgings  did 
not  use  swages  for  this  work,  as  they  considered  it 
cheaper  to  forge  it  roughly  to  size  between  flat  dies 
and  turn-off  the  surplus  stock  in  the  lathe,  wasting 
this  excess  stock  rather  than  to  bother  with  the  heavy 

Fia..  16 

REDUCING  AND  FORMING  SWAGES Fig. FIGS.  15  AND  16 

Fig.  15 — Drawing  a  square  extension  from  a  bar  or  forging. 
16 — Swage   for   forging   a   ball 

swages  or  forging  dies  required.  The  high  prices  of 
good  grades  of  forging  steel  under  war  conditions  have 
rather  modified  this  situation,  and  the  surplus  weight 
of  stock  which  can  be  saved  by  forging  between  round 
dies  and  swages,  will  pay  for  the  extra  cost  of  the 
additional  labor  necessary. 
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Thirty-five  or  forty  years  ago  the  swages  used  for 
heavy  work  were  made  from  blocks  of  iron  overlaid 

with  shear  or  "blister"  steel,  as  it  was  then  called. 
The  lower  block  was  provided  with  lugs  to  hold  it  on  the 
hammer  die;  the  upper  one  had  a  handle  to  hold  it 
on  the  work.  This  type  is  illustrated  in  Fig.  4.  There 
were  also  spring  swages,  shown  in  Fig.  5,  which  were 
heavy,  clumsy  affairs,  made  of  wrought  iron  faced  with 
steel  and  having  four  coil  springs  set  in  recesses  in  the 

FIG.   17.      SWAGR   FOR  FORMING   ETE-BOIiT 

comers  to  spring  them  apart  after  each  blow  of  the 
hammer.  They  had  pin  holes  in  the  bottom  block 
for  the  insertion  of  bars,  which  were  used  to  lift  them 
into  and  out  of  the  hammer.  They  required  two  helpers 
to  keep  them  from  jumping  out  when  a  blow  was 
struck. 

The   Hinged-Spring   Swage 

A  later  development  is  the  Tiinged-spring  swage, 
which  is  made  of  wrought  iron,  with  the  working  sur- 

faces faced  with  steel,  welded  to  the  wrought  iron. 
These  swages  shown  in  Fig.  6.  are  made  in  one  piece 
with  the  handle,  and  there  is  a  hinged  joint  at  the 
outer  end.  A  flat  spring  is  riveted  to  the  handle  of  the 
lower  half  of  the  swage  to  hold  it  open. 

The  swage  shown  in  Fig.  7  has  a  piece  of  spring 
steel  welded  to  each  member  and  these  springs  are 
bolted  to  a  wooden  handle  as  shown  at  A.  Some  of 
these  swages  may  still  be  found  in  the  older  shops. 

The  spring  swage  shown  in  Fig.  8  has  a  long  pin 
in  the  lower  handle  which  passing  through  a  slot  in 
the  upper  handle  guides  the  upper  half.  A  heavy 
coiled  spring  surrounding  the  pin  holds  the  swage  open. 

Another  similar  type  with  an  extension  handle  is 
shown  in  Fig.  9.  The  guide  pin  should  be  located 
not  over  one-third  of  the  distance  from  the  center  of 
the  head  to  the  hinges. 

The  swage  shown  in  Fig.  10,  and  known  as  the  one- 
piece  spring  swage,  is  made  of  the  same  material 
throughout.  This  is  the  easiest  swage  to  make  and 
when  made  right  it  gives  good  satisfaction,  but  the 
reins  will  lose  their  set  if  the  swage  is  used  on  too 
heavy  stock.  The  reins  should  taper  from  the  head  to 
the  roll  then  widen  slightly,  and  the  bottom  member 
should  be  the  heavier  of  the  two. 
Some  hammersmiths  think  that  the  two  styles  A 

and  B  of  swage  handles  shown  in  Fig.  11  are  the 
best. 

These  are  the  easiest  to  make  of  the  two-piece  swages, 
and  are  also  a  little  easier  to  hold  on  the  hammer 
die,  and  they  arc  easier  to  dress  when  worn.  Swages 
are  serviceable  in  handling  shapes  entailing  duplication 

of  forgings.  Forms  such  as  shown  at  A,  B,  C  and  D, 
Fig.  12,  can  be  readily  made  in  swages,  giving  satis- 

factory results  for  a  limited  output. 
The  link-welding  swage,  Fig.  13,  is  an  application 

of  this  tjT)e  of  tool,  and  its  use  here  is  as  follows :  The 
link  is  first  bent  and  scarfed  as  at  A;  then  the  two 
ends  are  bent  together  as  at  B,  leaving  the  link  wider 
than  the  impression  in  the  wuiding  swage,  which  is 
made  the  size  of  the  finished  link.  The  previous 
spreading  of  the  link  results  in  the  ends  being  closed 
together  when  struck  by  the  hammer  on  the  scarf,  and 
assures  a  full-sized  weld. 

Cutting-off  tools  are  occasionally  applied  to  the  swage 
to  insure  duplicate  forgings  of  definite  length.  Such 
a  swage,  Fig,  14,  is  sometimes  made  with  two  passes, 
the  forging  first  being  done  in  the  pass  A  and  then 
transferred  to  the  pass  B,  where  a  cutting-off  chisel 
on  the  upper  half  is  driven  through  the  stock  which 
is  turned  in  the  pass  after  each  blow  to  cut  it  off  to  a 
specified  length  leaving  a  nice  smooth  end.  The  section 
D  through  the  upper  half  of  the  swage  at  this  point 
shows  the  manner  in  which  the  chisel  is  let  into  the 
block  to  prevent  the  bolts  from  shearing  off. 

Swages  are  used  for  square  or  tapered  ends  on  bars 
like  that  shown  at  A  in  Fig.  15.  A  boss,  as  shown  at  B 
in  the  same  illustration,  is  made  by  flattening  a  ball 
forged  on  the  end  of  a  rod  and  then  shaping  it  in  a swage. 

A  Two-Pass  Swage 

A  two-pass  swage  for  forming  a  boss  from  a  full- 
sized  bar  is  shown  in  Fig.  16.  The  work  is  started 
in  pass  A,  which  necks  down  the  bar  and  gives  it 
partial  form,  as  shown  at  B.  The  neck  can  then  be 
drawn  down  a  little  further  under  the  hammer  dies 
without  a  swage.  It  is  then  worked  in  the  pass  C  to 
the  form  shown  at  D.  The  plan  view  of  the  lower 
half  of  this  swage  is  shown  at  E. 

Such  parts  as  the  eyebolt  shown  in  Fig.  17,  usually 
made  in  a  forging  machine,  may  be  made  in  swages 
under  the  steam  hammer.  The  first  operation  A  is 
performed  in  pass  B,  and  the  eyebolt  C  is  completed 
in    D. 

Where  a  large  variety  of  shapes  is  swaged  the  type 

FIG.   18.      SWAOR  WITH  RKXEWABL.B  WORKING   FACES 

of  swage  reins  with   replaceable  heads   shown   in   Fig. 
18  may  be  used  to  advantage. 
The  placing  of  coiled  springs  under  the  clamping 

bolts  prevents  the  breaking  of  the  bolts.  Even  with 
springs  few  bolts  will  stand  the  strain  for  any  length  of 
time  but  bolts  of  Swedish  iron  will  last  longer  than 
any  other  material  I  have  used  for  the  purpose.  The  use 
of  such  a  swage  form  with  replaceable  heads  is  of  no 
service  in  shops  that  have  a  helve  hammer,  but  for  many 
shops  that  are  equipped  only  with  the  standard  types  of 
steam  hammers  some  of  these  forms  of  swages  will 
undoubtedly  be  of  value  as  an  aid  in  the  production 
of  the  work. 
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Plastic  Arc-Welding  on  Ship  Work 
By  J.  O.  SMITH 

The.  engines  of  interned  German  ships,  damaged 

by  their  crews,  were  successfully  repaired  by 

plastic  arc-weldmg.  This  method  of  welding  had 
been  in  use  m,  a  large  Eastern  railroad  for  some 

time  previous  to  the  entry  of  the  United  States 
into  the  World  War  and  the  results  achieved  in 

welding  heavy  cast-iron  locomotive  and  other 

parts  led  the  engineers  of  the  Navy  Department 
to  try  it  as  a  means  for  repairing  the  damaged 
engines  of  the  German  ships. 

THE  repairing  of  the  damaged  engines  of 
 interned 

German  ships  by  arc-welding  brought  into  practi- 
cal use  a  branch  of  the  electrical  industry  that 

had  not  up  to  that  time  been  employed  on  so  extensive 

a  scale  or  with  the  same  incentive.  The  successful  re- 

pair of  the  large  cast-iron  cylinders  and  other  parts  of 

the  German  ships  by  the  Williams'  plastic  arc-welding 
method  led  naturally  to  consideration  of  arc  welding 

in  the  manufacture  and  repair  of  metal  products  and 

parts  of  all  kinds.  The  attention  of  engineers  generally 
has  been  attracted  by  its  possibilities,  and  the  great 

achievement  of  successfully  repairing  the  damaged  en- 
gines has  naturally  given  the  subject  great  prestige 

among  shipping  and  shipbuilding  interests. 

When  the  matter  of  welding  in  connection  with  ship- 
construction  is  considered,  immense  possibilities  im- 

mediately suggest  themselves.  It  has  been  definitely 

determined  by  exhaustive  technical  study  and  experi- 
ment that  welding  can  be  satisfactorily  employed  in 

ship  construction,  that  ship  plates  joined  by  welding 
will  be  as  strong  or  stronger  than  the  oriignal  metal 
at  the  welded  joint,  and  that  welding  can  be  employed 
for  ship-construction  work  at  a  saving  of  25  per  cent, 
in  time  and  10  per  cent,  in  material,  as  compared  to 
riveting. 

In  actual  figures,  as  determined  by  experiments  of  the 

Emergency  Fleet  Corporation's  electric  welding  com- 
mittee, it  was  determined  that,  by  welding,  in  the  case 

of  a  9500-ton  ship  the  saving  in  rivets  and  overlapped 
plates  would  amount  in  weight  to  500  tons,  making 
it  possible  for  the  ship  to  carry  500  tons  more  cargo 
on  each  trip  than  would  be  possible  if  the  ship  plates, 
etc.,  had  been  riveted,  instead  of  welded. 

An  investigation  by  the  same  committee  has  definitely 
established  the  following  points:  That  electric-welded 
ships  can  be  built  at  least  as  strong  as  riveted  ships; 
that  plans  for  ships  designed  to  be  riveted  can  easily 
be  modified  so  as  to  adapt  them  for  extensive  electric 
welding,  and  thus  save  considerably  in  cost  and  time 
for  hull  construction;  that  ships  especially  designed 
for  electro  welding  can  be  built  at  a  saving  of  25  per 
cent,  over  present  methods  and  in  less  time. 

An  electrically  welded  ship  is  credited  with  many 
advantages  over  a  riveted  ship.  In  a  5000-ton  ship, 
about  450,000  rivets  are  used.  A  9500-deadweight-ton 
ship  requires  600,000  or  700,000  rivets.  By  the  welding 
process  the  saving  in  labor  on  the  minor  parts  of  a 
ship  is  reckoned  at  from  60  to  70  per  cent,  on  the  hull, 
plating  and  other  vital  parts;  the  saving  in  labor,  cost 
and  time  of  construction  by  welding  is  conservatively 
placed  at  25  per  cent. 

That  electric  welding  will  some  day  largely  replace 
riveting  is  also  the  judgment  of  the  electric- welding 
committee  which  is  composed  of  many  leading  experts 
in  both  the  electrical  and  metallurgical  branches  of 
the  welding  field. 

Considerable  investigation  of  the  subject  of  welding 

instead  of  riveting  has  been  made  in  England  by  Lloyd's 
Register  of  Shipping,  particularly  with  regard  to  for- 

mulating rules  for  application  to  the  electrical  welding 
of  ships.     As  a  result  of  the  Investigations  and  ex- 

Vin.  1.     WEr.DED  PARTS  FOR  SHIPS 

periments  made  by  the  technical  staff,  it  was  determined 
that  the  matter  had  assumed  such  importance  as  to 
warrant  the  formulation  of  provisional  rules  for  elec- 

trically welded  vessels,  and  these  have  been  issued, 

for  the  guidance  of  shipbuilders,  by  Lloyd's  Register. 
The  experiments  conducted  in  England  followed  three 

well-defined  lines  of  investigation:  Determination  of 
ultimate  strength  of  welded  joints,  together  with  their 

ductile  properties;  capability  of  welded  joints  to  with- 
stand alternating  tensile  and  compressive  stresses, 

such  as  are  regularily  experienced  by  ships;  and  a 
microscopic  and  metallurgical  analysis  to  determine  if 
a  sound  fusion  was  effected  between  the  original  and 
added  metal. 

It  was  determined  that  the  tensile  strength  of  the 
welded  joints  was  from  90  to  95  per  cent,  of  the 
original  plates,  as  against  a  strength  of  from  65  to  70 
per  cent,  in  riveted  joints,  showing  a  margin  of  25  per 
cent,  increased  strength  in  favor  of  the  welded  joints. 

The  result  of  the  tests  of  the  elastic  properties 
of  welded  joints  determined  that  there  was  a  slight 
difference  in  favor  of  the  riveted  joint,  but  the  art 
of  welding  has  made  such  great  stnides  recently  that 
it  is  now  believed  entirely  possible  to  make  a  welded 

joint  in  ship  plates  that  will  stand  as  great  a  num- 
ber of  reversals  of  stresses  as  a  riveted  joint. 

Microscopic  and  metallurgical  analyses  have  deter- 
mined that  a  good,  solid,  mechanically  sound  weld  was 

made  between  the  original  and  the  added  metal,  the  two 
having  been  fused  together  so  perfectly  that  no  line  of 
demarcation  could  be  seen. 

The  rules  so  far  promulgated  by  Lloyd's  have  been 
necessarily  of  a  tentative  nature  and  will  no  doubt  be 
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FIG.   2.     WEL.DED  FUEL-OIL,  TANKS 

modified  and  enlarged  from  time  to  time  in  view  of 
the  experience  that  will  be  gained  after  welded  ships 
have  been  in  service  for  a  time. 

It  does  not  require  a  great  deal  of  imagination,  how- 
ever, to  enable  anyone  to  form  the  opinion  that  the 

shipbuilding  industry  is  on  the  eve  of  great  modifica- 
tions in  constructional  lines,  and  the  guidance  given  by 

the  tests  and  comparisons  so  far  made  will  un- 
doubtedly lead  to  important,  radical  departures  and 

developments. 
In  addition  to  the  increased  cost  of  riveting  as  com- 

pared to  welding,  it  is  practically  always  true  that 
there  is  a  certain  percentage  of  imperfectly  fitted 
rivets,  that  do  nothing  more  than  add  weight  to  the 
ship.  The  main  purpose  of  a  rivet,  of  course,  is  to 
bind  two  or  more  thicknesses  of  material  together,  but 
if  the  rivet  is  bent,  loses  part  of  its  head  in  the  riveting 
process,  or  otherwise  fails  in  its  proper  purpose,  there 
is  no  method  by  which  such  faults  can  be  corrected 
after  the  rivet  cools.  If  the  importance  of  the  riveted 
part  requires  a  perfect  joint,  the  faulty  rivets  must  be 
removed  entirely,  and  this  is  frequently  a  time-killing, 
expensive  course  to  follow.  When  it  is  considered  that 
a  5500-ton  ship  requires  approximately  450,000  rivets 
to  bind  the  various  parts  and  plates  and  also  that  a 
certain  percentage  of  these  rivets  is  not  fulfilling  the 
purpose  for  which  they  were  put  into  the  ship,  it  is 
quite  evident  that  practically  every  ship  is  burdened 
with  a  good-sized  load  of  dead,  useless  weight.  Such 
defective  rivets  are,  in  fact,  more  than  a  useless  weight, 
in  that  they  are  a  menace  to  the  ship,  for  while  they 
have  been  built  into  the  ship  for  a  purpose,  and  are 
supposed  to  be  fulfilling  that  purpose,  there  is  no  telling 
how  much  the  ship  has  been  weakened  structurally  by 
their  failure. 

There  are  many  reasons  for  defective  rivets,  and  one 
of  the  greatest  of  them  is  the  inaccessibility  of  the  parts 
to  be  riveted  and  the  consequent  difficulty  on  the  part  of 
the  riveter  in  putting  the  rivets  properly  in  place.  An- 

other reason  is  that  there  is  no  certainty  that  rivets  are 
at  a  proper,  workable  temperature;  in  consequence  of 
which  if  they  are  too  cold,  the  pneumatic  hammer  now 
generally  used  in  riveting  is  unable  to  round  off  tha 
end  of  the  rivet  properly,  so  as  to  insure  a  proper 
binding  together  of  the  plates  the  rivet  is  supposed to  hold. 

In  many  cases,  when  such  faulty  rivets  are  discovered, 
the  present-day  method  is  to  weld  such  defective  spots, 
which  immediately  brings  up  the  natural  question  as 
to  why  the  plates  should  not  be  welded  in  the  first 

place. The  ability  of  a  welder,  using  a  direct-current,  low- 
voltage  arc  with  automatically  regulated  current  to 
make  sound  mechanical  welds  in  cramped,  confined 
spaces,  on  overhead  or  vertical  walls,  in  fact,  anywhere 
a  man  and  a  wire  can  go,  naturally  suggests  that 
welding  ship  plates  together  should  be  the  primary  oper- 

ation in  shipbuilding;  and  from  present  indications  and 
the  trend  of  current  events,  it  seems  more  than  likely 
that  this  will  be  the  outcome  in  the  near  future. 

A  Homemade  Lathe 
By  Donald  A.  Hampson 

After  some  persuasion  from  a  friend,  the  writer 
visited  an  elderly  man  about  10  miles  distant  to  see  a 
model  automatic  machine.  The  workmanship  was  so 
good  and  the  model  operated  so  well  that  it  elicited  the 
remark  that  some  good  shop  must  have  done  the  job. 

"No,"  replied  my  new  friend,  "I  did  all  the  work  myself, 

every  bit  of  it,  in  my  owti  little  shop." 
Natural  interest  in  that  shop  disclosed  the  lathe  on 

which  the  work  was  done  and  it  is  shown  in  the  accom- 

riG.  3. WELDED  steel-plate  CONDENSER.     NO  RIVETS 
IN  ITS  CONSTRUCTION.      SIZE  4X7  FT. 

A  HOMEMADE  LATHB 

panying  illustration.  It  is  run  by  foot  power,  has  a 
compound  rest  and  its  bed  is  made  of  wood.  The  only 
other  tool  in  the  shop  was  a  drilling  machine,  also  made 
of  wood.  The  owner  made  this  lathe  as  he  makes  his 

models ;  of  any  old  parts  he  can  get  of  household  goods, 

country  blacksmith's  and  farm-machinery  scrap — but 
never  calling  on  machine  shops.  What  is  most  remark- 

able is  the  fact  that  he  never  worked  a  day  anywhere 

except  on  the  farm,  though  that  did  not  prevent  him 

from  reading,  thinking  and  applying  basic  principles  of 

physics  and  machine  design  to  his  products. 
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Contracts  and  Concractural  Relations— II 
By  CHESLA  C.  SHERLOCK 

There  are  certain  elements  entering  into  every 
valid  contract  which  must  be  present  if  such- 
contracts  are  to  be  enforceable  at  laiv.  Stated 
briefly,  these  elements  are:  assent  or  agreement; 
definiteness  or  certainty;  consideration;  mutual- 

ity  and   legality.     (Part    I   appeared   Jan.   15.) 

IN  ORDER  for  there  to  be  a  valid  agreement  to  a 
subject  matter  for  a  contract,  there  must  be  parties 
competent  to  enter  into  an  agreement.  This  pre- 

supposes a  promisor  and  a  promisee.  A  careful  study 
of  the  contract  relation,  and  particularly  of  the  deci- 

sions upon  the  point,  will  convince  anyone  that  the 
promisor's  assent  is  essential  to  the  formation  of  a 
contract.  It  has  been  stated  so  many  times  by  the 
courts  that  it  is  practically  undisputed  that,  except  in 
the  case  of  quasi  contracts  where  the  assent  is  sup- 

plied by  law,  jio  valid  contract  can  exist  without  the 
assent  of  the  person  on  whom  the  obligation  rests. 

This,  in  itself,  however,  is  not  sufficient  in  consensual 
contracts;  for  they  require  the  concurrence  of  inten- 

tion of  both  parties,  one  who  promises  to  do  a  certain 
thing  and  the  other  who  assents  to  it.  Both  parties 
must  give  their  assent  to  the  matter  before  a  valid 
contract  comes  into  existence,  and  the  assent  of  one  of 
the  parties  alone  is  not  sufficient,  unless  there  are  cir- 

cumstances surrounding  the  case  which  will  give  rise 
to  a  presumption  of  law  or  fact  which  will  supply  that 
assent  by  fiction. 

Since  there  must  be  assent  on  the  part  of  the  promisor 
as  well  as  the  promisee,  this  naturally  precludes  the 
possibility  of  one  person  giving  assent  in  an  individual 
capacity  to  himself  in  a  representative  capacity.  For 
instance,  an  officer  of  a  corporation  cannot  agree  with 
himself  to  sell  himself  property  of  the  corporation  at 
a  cheap  price.  One  person  cannot  occupy  the  position 
of  both  parties  at  the  same  time. 

The  law  recognizes  very  clearly  the  necessity  of 
having  parties  capable  of  assenting  to  the  contract. 
This,  of  course,  is  not  necessary  in  the  case  of  quasi 
contracts  because  the  contract  there  is  based  upon  a 
duty  imposed  by  law.  Since  the  duty  is  imposed  by 
law,  it  may  be  imposed  upon  persons  incapable  of  giv- 

ing assent  to  a  contract  as  well  as  those  capable  of  it. 
In  most  instances,  where  one  party  is  incapable  of 

giving  consent  to  the  agreement,  the  contract  is 
rendered  voidable  and  not  void,  as  one  might  suppose. 

The  first  test  to  determine  whether  a  certain  person 
is  capable  of  giving  assent  to  a  contract  is  to  look  to 
his  legal  ability.  It  is  obvious  that  a  person  must  be 
of  sound  mind,  and  it  is  desirable  that  he  be  of  full 
age.  While  a  minor  may  enter  into  valid  contracts 
which  will  be  binding  upon  him  in  certain  instances, 
such  as  for  necessities,  the  rule  generally  is  that  his 
contracts  are  voidable.  This  means  that  he  can 
repudiate  them,  and  even  though  the  other  party  may 
faithfully  perform  his  portion  of  the  agreement,  he 
cannot,  upon  that  showing,  recover  from  a  minor  who 
repudiates  his  share  of  the  agreement.  It  is  desirable, 
then,  to  be  sure  on  the  age  proposition. 

But  aside  from  these  considerations,  thei'e  are  sev- 

eral mstances  where  the  law  has  said  that  certain 
persons  are  incapable  of  entering  into  contracts  of  any nature.  A  case  in  point  is  that  of  married  women  at 
common  law.  A  married  woman's  legal  existence  was 
deemed  to  have  been  merged  with  th'at  of  her  husband. 
Having  no  legal  existence  she  was  not  deemed  capable of  entering  into  contracts  on  her  own  behalf  after 
marriage.  While  this  rule  has  been  expressly  changed 
in  many  states  by  statutory  enactment,  it  still  holds true  in  those  states  where  no  express  statute  has  been 
passed  expressly  conferring  the  right  to  contract  upon married  women.  Prior  to  marriage,  even  at  common 
law,  a  woman  had  a  right  to  contract  with  the  same 
freedom  enjoyed  by  the  opposite  sex.  But  marriage destroyed  this  power.  As  the  old  joke  went  at  common 
law:  "Man  and  woman  are  one,  and  man's  the  one!" Persons  of  insufficient  mental  capacity  are  not 
capable  of  entering  into  valid  contracts.  One  must  be 
of  a  sufficiently  sound  mind  to  understand  the  nature 
of  the  agreement,  to  appreciate  its  effect  upon  the 
future  or  property  of  the  individual,  and  to  be  able 
to  freely  give  consent. 

For  many  years,  under  the  common  law,  it  was  be- 
lieved proper  and  just  to  permit  persons  claiming  to 

be  non  compos  mentis  the  opportunity  of  proving  their 
insanity  in  court  in  defense  against  their  contracts. 

But  in  the  time  of  Lord  Coke,  it  was  held  to  be 
improper  for  the  courts  to  allow  a  man  of  full  age 
to  stultify  himself  and  to  set  up  his  own  disability  in 
avoidance  of  his  acts. 

It  was  said  that  if  a  man  is  insane  and  then  re- 
covers himself  sufficiently  to  set  up  his  own  disability, 

that  he  could  not,  properly  speaking,  know  what  he 
did  when  he  was  non  compos  mentis.  It  was  also 
feared  that  a  great  amount  of  fraud  and  deception 
would  result  if  it  were  permitted  to  plead  insanity 

in  defense  of  one's  own  contracts,  because  it  is  pos- 
sible for  one  to  fraudulently  pretend  insanity  with 

little  likelihood  of  being  discovered. 

While  this  opinion  held  until-  comparatively  recent 
times,  it  was  argued  that  it  was  contrary  to  the  laws 
of  justice  and  the  practice  of  civilized  peoples  to 
prohibit  a  man  from  pleading  his  mental  incapacity 
in  defense  of  his  acts.  Indeed,  one  authority  has  said 
that  the  theory  that  a  man  should  not  be  permitted  to 
stultify  himself  has  been  exploded,  and  this  contention 
seems  to  be  borne  out  by  the  later  decisions.  And 
under  these  decisions,  the  right  rests  entirely-  upon  the 
degree  of  the  insanity  of  the  person. 

Business  men,  then,  must  be  sure  that  they  are  doing 
business  with  people  of  sound  mental  capacity  at  the 
time  contracts  are  made,  if  they  are  to  save  themselves 
harmless  from  loss,  as  there  is  always  the  possibility 
of  the  other  party  proving  his  own  lack  of  mental 
capacity. 

It  is  generally  known  that  persons  under  the  in- 
fluence of  liquor  are  not  deemed  at  law  to  be  sufficiently 

capable  mentally  to  enter  into  valid  contracts.  Since 
the  passing  of  the  saloon  the  courts  may  not  be  con- 

cerned with  this  matter  so  much  in  the  future,  but  it 
is  well  to  keep  it  in  mind. 

The  same  is  true  of  persons  under  the  influence  of 
any  other  agency  sufficient  to  rob  them  of  their  normal 



192 AMERICAN     MACHINIST VoL  52,  No.  4 

mental  capacity.  However,  it  must  at  all  times  be  re- 
membered that  even  though  the  person  may  be  under 

the  influence  of  some  such  other  agency,  his  con- 
tracts are  not  void  unless  it  be  shovra  that  he  was  so 

far  deprived  of  his  mental  capacity  as  not  knowing  or 
being  capable  of  understanding  the  nature  of  his  acts. 
Persons  may  be  slightly  affected  but  if  they  still  retain 
sufficient  mental  powers  to  understand  what  they 
are  about  their  contracts  entered  into  at  such  a  time 
cannot  be  said  to  be  wholly  void. 

In  speaking .  of  the  matter  of  capacity,  it  must  be 
kept  in  mind  that  no  valid  contract  arises  between 

parties  until  there  has  been  a  "meeting  of  the  minds" 
of  two  parties  capable  to  contract  in  the  eye  of  the 
law.  This  meeting  of  the  minds  presupposes  that  the 
minds  are  equal  in  power  to  function.  The  assent  must 
be  given  and  it  must  be  given  freely  and  without 
coercion,  duress,  fraud  or  fear,  or  by  means  of  any 
outside  agency  which  interferes  with  the  normal  func- 

tioning of  the  normal  mind. 
This  simply  means  that  the  assent  must  have  a 

degree  of  sufficiency  adequate  to  show  what  the  inten- 
tion of  the  parties  was.  While  the  minds  of  the  parties 

must  meet,  it  has  been  pointed  out  in  many  cases  that 
it  is  not  necessary  that  they  should  meet  at  the  same 
instant,  though  the  expression  of  an  intention  to  give 
assent  at  some  time  in  the  future  is  not  a  sufficient 
assent  to  make  a  valid  contract.  In  Michigan,  it  was 
said  that  a  contract  was  not  created  in  an  instance 
where  the  matter  was  entered  into  in  a  spirit  of  fun 
and  frolic. 

In  another  Michigan  case,  it  was  pointed  out  that 
the  meeting  of  the  minds  of  the  parties  was  not  deter- 

mined by  their  secret  intention?  but  by  their  expressed 
intentions,  which  often  are  widely  different  from,  their 
secret  intentions. 

Contracts  are  generally  formed  by  the  medium  of 
an  offer  and  an  acceptance  of  such  offer.  In  order 
for  an  offer  to  amount  to  a  contract  when  accepted, 
it  need  not  be  addressed  to  any  particular  individual, 
although  it  generally  is.  It  may  be  addressed  to  the 
public  through  advertisements,  as  has  been  decided  by 
a  number  of  cases  both  in  this  country  and  in  England. 
But-  in  order  to  be  binding,  it  is  essential  that  it  be 
definite.  A  mere  vague  or  indefinite  statement  cannot 
be  construed  to  be  an  offer  sufficient  to  found  a  contract 
upon. 

One  authority  says:  "An  offer,  to  constitute  a  con- 
tract, must  be  one  which  is  intended  of  itself  to  create 

legal  relations  on  acceptance,  and  if  it  is  an  offer 
merely  to  open  negotiations  which  may  ultimately  result 
in  a  contract  it  is  not  binding.  An  invitation  to  enter 
into  negotiations  is  not  an  offer  which  can  be  con- 

verted into  a  contract  by  acceptance.  .  .  .  General 
offers  must  therefore  be  distinguished  from  general 
invitations  to  make  offers.  Performance  of  the  condi- 

tions of  the  former  makes  a  legally  binding  contract, 
whereas  compliance  with  the  requirements  of  the  latter 
is  nothing  more  than  an  offer  which  may  or  may  not 

be  accepted  by  the  other  party." 
Most  business  contracts  today  are  consummated  by 

means  of  telephone,  telegraph  or  by  mail,  for  the  reason 
that  the  bulk  of  our  business  is  no  longer  merely  local 
in  nature,  but  is  carried  on  in  every  section  of  the 
country. 

The  business  that  is  conducted  by  means  of  the  tele- 
phone is  governed  more  or  less  by  the  same  rules  that 

apply  to  a  conversation  face  to  face.    An  offer  may  be 

given  and  accepted  over  the  telephone  and  give  rise  to 
a  valid  contract  just  as  it  would  had  the  meeting  of 
the  minds  taken  place  while  the  parties  were  together 
personally. 

There  are  two  points,  however,  which  for  purposes 
of  safety  every  business  man  should  keep  in  mind  in 
making  trade  agreements  over  the  telephone.  The  first 
is  the  possibility  of  the  other  party  not  clearly  under- 
stanaing  the  offer  made.  It  is  well  to  take  particular 
pains  to  be  sure  that  the  other  party  understand.'* 
exactly  what  you  mean. 

And  at  the  same  time  the  business  man  should  be 
making  a  memorandum  of  the  agreement  for  reference 
in  the  future.  This  will  often  serve  to  avoid  costly 
litigation  and  to  keep  the  matter  straight  in  case  a 
long  time  elapses  before  the  terms  of  the  agreement 
are    questioned. 

The  other  point  is  the  likelihood  of  not  being  able 
to  have  witnesses  to  the  agreement,  as  would  be  the 
case  where  a  contract  was  entered  into  by  the  presence 
of  the  parties  themselves.  Where  witnesses  are  de- 

sirable, it  is  well  to  connect  others  to  the  phone  so  they 
can  hear  the  conversation.  These  points  may  appear 
trivial  to  the  busy  man,  but  they  are  worth  the  effort, 
even  if  they  prevent  only  one  law  .suit  in  the  course 
of  a  life  time. 

Where  contracts  are  transmitted  by  mail,  they  reach 
the  other  party  in  the  same  condition  in  which  they 
left  the  offeror.  The  terms  are  in  writing  and  are 
definite  and  fixed  as  to  their  conditions.  There  is  no 
opportunity  for  change  in  the  terms. 

Offers  Made  by  Telegeaph 

This  is  not  true  in  case  where  the  offer  is  made 
by  telegraph  or  cable.  Through  the  carelessness  or  in- 

efficiency of  the  employees  of  telegraph  companies,  these 
offers  often  reach  the  offeree  in  an  entirely  different 
condition  from  that  in  which  they  left  the  offeror. 
They  may  be  so  entirely  changed  that  the  whole  nature 
of  the  offer  has  none  of  the  features  it  had  when  made. 

The  question  that  always  arises  in  cases  of  this  kind 
is  whether  or  not  the  offeror  is  bound  to  the  terms  of 
the  offer  as  delivered  to  the  offeree.  This  depends 
entirely  upon  whether  or  not  the  telegraph  company  is 
to  be  considered  as  the  agent  of  the  sender.  If  it  is 
the  agent  of  the  sender,  then  the  sender  must  be  deemed 
responsible  for  its  negligence. 

In  earlier  decisions  in  England,  it  was  pointed  out 
that  the  sender  did  not  enter  into  such  a  relation  with 
the  telegraph  companies  as  would  give  rise  to  an 
agency;  that  the  telegraph  companies  were  servants  of 
the  government  and  that  the  government  could  not 

be  held  responsible  for  the  negligence  of  it,s  employee.-;. 
There  is  government  ownership  in  England.  Obviously, 
the  same  reasoning  could  not  be  applied  here  where  we 
have  private  ownership. 

A  majority  of  the  cases  decided  in  this  country  have 
been  to  the  effect  that  where  one  selects  a  telegraph 
company  to  transmit  a  message  for  him  that  he,  for  the 
purpose  of  the  one  transaction,  constitutes  the  tel- 

egraph company  his  agent.  This  means  that  the  sender 
is  bound  by  any  mistakes  which  may  be  made,  and  in 
case  of  acceptance  by  the  offeree,  he  will  have  to  make 
good  to  the  offeree.  Questions  as  to  whether  he  can 
in  turn  recover  damages  from  the  telegraph  company 
are  not  pertinent  to  this  discussion. 

The  Bender's  liability,  however,  is  qualified  by  the 
question  of  whether   or   not    the   offeree   has   acted    in 
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good  faith  or  innocence.  If  the  offeree  knows  that  a 
mistake  has  been  made,  or  if  there  is  anything  about 
the  offer  which  should  lead  him  to  believe  that  a  mis- 

take has  been  made,  he  cannot  be  said  to  have  accepted 
the  offer  in  entire  good  faith. 

Offers  often  take  the  form  of  continuing  offers  or 
options;  that  is,  the  offeree  is  given  a  certain  limited 
time  in  which  to  make  up  his  mind  to  accept  the  offer. 
For  some  time  the  courts  were  in  doubt  as  to  the  effect 
of  these  offers,  but  they  have  come  to  say  that  they 
confer  no  greater  rights  on  the  offeree  than  a  mere 
offer;  namely,  that  the  offeree  has  a  privilege  to  accept 
the  offer  before  it  has  been  withdrawn,  and  nothing 
else.  A  continuing  offer  cannot  be  deemed  a  contract 
for  the  reason  that  there  has  not  been  assent  to  it  on 
the  part  of  two  parties,  such  as  has  been  necessary 
to  constitute  a  valid  contract. 

An  offer  imposes  no  mutual  obligation  until  it  has 
been  accepted  according  to  its  terms,  so  that  if  the 
offer  has  not  been  accepted  or  rejected  the  matter  is 
still  open  between  the  parties.  The  offer  may  be 
rejected  or  withdrawn,  in  which  case  the  parties  stand 
precisely  as  if  no  offer  had  been  made. 

There  is  no  question,  in  the  minds  of  the  authorities, 
but  what  the  offeror  has  a  right  to  revoke  or  withdraw 
his  offer  at  any  time  prior  to  acceptance.  While  it  has 
been  contended  quite  vigorously  at  times  that  an  offeror 
has  no  right  to  revoke  a  continuing  offer,  or  one  which 
is  to  run  for  a  .specified  length  of  time,  the  courts  have 
not  adopted  this  view.  They  have  announced  as  a 
rule,  that  where  one  party  gives  another  a  definite  time 
in  which  to  accept  or  reject  an  offer,  that  he  is  not 
bound  to  wait  until  the  full  time  is  up  to  ascertain 
whether  the  offer  will  be  accepted  or  not. 

Acceptance,  we  have  seen,  is  an  important  element 
of  every  offer.  In  fact,  aside  from  technical  points, 
a  contract  is  nothing  more  than  an  offer  and  an 
acceptance  of  a  certain  proposition.  Acceptance  must 
be  in  the  same  terms  as  the  offer,  and  it  must  relate 
to  the  subject  matter  of  the  offer  and  be  made  in  the 
conditions  set  out  in  the  offer.  It  must  be  definite  as  to 
the  matter  and  be  made  within  a  reasonable  time. 

Acceptance  cannot  ordinarily  be  made,  in  part,  of  an 
offer  and  part  rejected;  for  this  does  not  amount  to 
an  acceptance  of  the  original  offer,  but  is  a  new  offer. 

After  acceptance,  an  offer  cannot  be  rejected  any 
more  than  it  can  be  withdrawn,  for  a  meeting  of  the 
minds  has   taken  place  which   has  created  a  contract. 

Acceptance  may  be  either  express  or  implied.  In 
the  latter  instance  it  is  inferred  from  circumstances 
from  which  an  acceptance  can  be  implied,  while  in 
the  former  instance  it  may  either  be  by  writing,  by 
word  of  mouth,  or  by  any  other  communication  possible. 
It.  is,  however,  necessary  that  acceptance  be  precisely 
according  to  the  conditions  of  the  offer,  if  there  are 
any  relating  to  acceptance. 

If  an  offer  is  communicated  under  the  injunction  to 
wire  acceptance,  acceptance  by  mail  will  not  satisfy 
the  terms.  If  it  is  desired  to  have  acceptance  by  letter, 
and  it  is  given  by  wire,  the  same  fault  can  be  found, 
although  to  give  acceptance  by  two  methods  when  only 
one  is  called  for  is  not  fatal.  It  is  customary  for  busi- 

ness men,  who  wire,  to  confirm  such  wires  by  letter  as 
speedily  as  possible,  in  order  to  avoid  any  errors  which 
might  be  committed  by  the  telegraph  company.  The 
mere  fact  that  one  took  an  additional  precautionary 
measure  would  not  operate  to  defeat  him  of  his  rights 
under  the  contract,  for  that  contract  was  accepted  when 

the  meeting  of  the  minds  took  place,  by  assent  and  ful- 
fillment of  the  terms. 

Acceptance  must  be  within  a  reasonable  time.  If  no 
method  or  manner  of  acceptance  has  been  set  out  in  the 
offer,  the  offeree  has  a  right  to  use  the  usual  method 
pursued  in  his  community.  He  must,  however,  use  all 
reasonable  diligence  to  see  that  the  acceptance  reaches 
the  offeror  speedily  and  without  delay. 

It  is  obvious  that  if  the  acceptance  is  not  made  until 
after  the  offer  has  been  withdrawn  that  there  is  no  con- 

tract. Mere  silence  for  the  time  being  will  not  operate 
to  deprive  the  offeree  of  his  right  to  accept  the  offer, 
but  if  he  does  something  from  which  it  can  be  inferred 
that  he  did  not  intend  to  accept  the  offer,  he  cannot  later 
change  his  mind,   revive  the  offer  and   accept   it. 

The  courts  have  said  that  where  a  limitation  of  time 
has  been  placed  upon  an  offer  that  it  is  equivalent  to 
a  withdrawal  of  the  offer  at  the  time  the  limit  expires. 
The  offer  is  considered  as  a  continuing  one  until  the 
time  limit  expires;  that  is,  it  is  considered  in  the  nature 
of  being  constantly  repeated  until  accepted  or  until 
the  limit  has  expired.  After  that  there  is  no  longer 
any  offer,  and  there  is  nothing  that  the  offeree  can  do 
to  revive  the  offer,  unless  it  is  repeated  on  the  part 
of  the  offeror.  It  is  not  necessary  for  the  offeror  to 

expressly  withdraw  his  offer  when  the  time  limit  ex- 
pires. The  offer  was  limited  in  the  first  place  to  a 

certain  date  and  when  that  time  has  passed,  the  offer 
no  longer  exists,  having  passed  out  with  the  time  limit. 

(To  be  continued) 

Making  and  Using  Drifts 
By  M.  J.  ZiMMER 

In  reference  to  H.  F.  Pusep's  article  entitled  "Making 
and  Using  Drifts,"  on  page  757,  Vol.  51  of  American 
Machinist,  I  would  like  to  submit  the  following: 

In  cutting  metal,  we  are  always  confronted  with  the 
problem  of  chip  removal.     It  often  happens  that  the 

BROACH   PILOTS  WTTH  CHIP  SPACK 

size  of  a  square  hole  is  so  small  or  the  hole  is  so  deep 
that  the  removing  of  the  surplus  metal  after  the  im- 

pression has  been  made,  chipping  with  a  chisel  or 
otherwise,  is  difficult.  When  this  drift  is  applied  to 
the  work,  at  the  first  hammer  blow  the  metal  to  be 
removed  starts  crowding  to  the  pilot.  It  has  no  other 
place  to  go,  and  the  result  is  a  broken  pilot  and  a  ruined 
drift. 
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FOR  SMALL  SHOPS  a/7<?  ALL  SHOPS 
Sy  J.  A.  Ltucas 

DRAFTING-ROOM   KINKS 
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Industrial  Motor  Control — I 
By  C.  W.  starker 

The  present-day  operating  requirements  of  elec- 
tric motors  are  so  varied  that  it  has  been  neces- 

sary to  develop  and  manufacture  a  multitude  of 
controlling  devices  to  suit  individual  conditions. 
In  this  and  following  articles,  the  author  has 
classified  and  brought  out  the  distinguishing 
features  of  manually  operated  and  automatic 
industrial  control  apparatus,  for  the  ready  ref- 

erence of  the  average  semi-technical  user. 

SMALL  fractional  horsepower  motors  require,  as 
a  rule,  merely  a  snap  or  a  knife  switch  for  start- 

ing purposes,  with  a  protection  against  overload 
by  fuses.  With  larger  motors,  however,  the  use  of  a 

simple  switch  or  "throwing  the  motor  directly  on  the 
line,"  as  this  is  termed,  is  not  permissible  on  account 
of  the  large  inrush  of  current  at  starting,  particularly 
if  the  motor  is  required  to  start  on  the  load.  Such 
starting  would  be  disturbing  or  damaging,  not  only  to 
the  motor  itself  and  the  driven  apparatus,  but  to  other 
devices  on  the  same  circuit.  With  these  sizes,  a  con- 

troller is  used  which  limits  the  starting  current  or 
the  starting  time  and  permits  a  gradual  acceleration. 
There  is  no  definite  dividing  line  beyond  which  a  motor 
may  or  may  not  be  thrown  directly  on  the  lino,  as 
this  depends  on  local  conditions  and  on  the  design  of 
a  motor.  Again,  local  conditions  often  require  modifica- 

tions of  the  standard  construction  of  starters.  Starters 
which  are  to  be  installed  in  damp  places,  or  where  there 
is  dust  or  explosive  material,  should  be  inclosed,  and 

the  resistor  protected  by  suitable  moisture-proofing 
compound.  In  certain  applications,  it  is  practical  to 
use  controllers  on  direct-current  motors  for  sizes  as 
small  as  i  horsepower. 

Direct-Current  Controllers 

A  controller  is  defined  by  the  rules  of  the  Association 
of  Motor  Manufacturers  (Power  Club)  as  a  device 
which  serves  to  govern,  in  some  predetermined  manner, 
the  quantity  of  electric  power  to  be  delivered  to  the 
device  (motor)  driven,  and  to  understand  the  principle 
upon  which  controllers  for  direct-current  motors  oper- 

ate, it  is  only  necessary  to  have  the  following  two 
conceptions  clear: 

(1)  If  a  resistance  is  inserted  in  the  armature 
circuit  as  at  A,  Fig.  1,  the  counter  e.m.f.  which  must 
be  generated  within  the  motor  is  less  than  the  full-line 
voltage  for  the  amount  of  resistance  inserted.  The 
motor,  therefore,  will  run  at  a  slower  speed  than  would 
be  required  to  generate  full-line  voltage. 

(2)  If  a  resistance  B  is  inserted  in  series  with  the 
shunt  field  winding,  the  field  is  weakened,  and  the  motor 
must  therefore  run  faster  in  order  to  generate  full-line 
voltage. 

From  the  foregoing  it  can  be  seen  that  in  principle 
a  controller  consists  of  a  resistance  and  means  of 
inserting  this  resistance  in  varying  predetermined 
amounts  in  the  circuit.  It  is  ebvious  that  this  in- 

serting or  cutting  out  of  resistance  may  be  done  by 
manual  control,  or  by  automatic  means,  or  a  combina- 

tion of  the  two,  semi-automatic,  full-automatic  or  full- 

magnetic  control.  It  is  apparent,  therefore,  that  there 
may  be  armature  control  only,  or  field  control,  or  com- 

bined armature  and  field  control.  The  control  apparatus 
may  also  be  designed  for  adjusting  the  speed  during 
the  starting  period  only,  or  for  continuous  running 
at  various  speeds.  Apparatus  of  this  type  are  called 
starters  or  speed   regulators. 

Constructively,  the  resistance  may  be  made  of  '•osist- 
ance  wire  suitably  disposed  on  insulating  supports  or 
of  grids  from  cast  material.  In  either  case,  it  should 
be  kept  in  mind  that  it  is  the  function  of  the  rssistor 
to  transform  electrical  energy  into  heat,  and  that  this 
heat  must  be  dissipated.  In  selecting  control  resistance, 
it  is  more  essential  to  know  the  number  of  watts  which 
the  resistor  must  be  capable  of  carrying  and  the  time 
period,  rather  than  the  horsepower  of  the  motor. 

FIG.    1.      A— CONTROL   RESISTANCE    INSERTED    IN    ARMA- 
TURE   CIRCUIT.      B— CONTOL    RESISTANCE    IN 

SERIES  WITH  SHUNT  FIELD  WINDING 

This  phase  will  be  touched  upon  more  in  detail  in 
connection  with  the  different  apparatus. 

A  simple  standard-duty,  direct-current  starter  of 
simple  form  is  shown  in  Fig.  2.  Starters  of  this  type 
have  contact  buttons  or  removable  contact  segments, 
according  to  their  capacity,  to  which  the  tops  of  the 
various  points  of  the  resistance  are  connected,  and  over 
which  a  contact  arm  or  lever  is  shifted  by  hand.  Com- 

mercial starters  of  this  type  are  designed  on  the  basis 
of  150  per  cent,  full-load  current,  maintained  for  a 
starting  period  varying  from  15  sec.  to  1  min.  A 
protective  device  called  a  low-voltage  release  is  an 
important  detail  of  the  starter,   and   is   usually   con- 
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PIGS.  2,  3,  4,  5,  6  AND  8.  TYPES  OF  DIRECT-CURRENT  MOTOR  STARTERS 
Pis.  2— Standard-aut.v  d.c.  motor  starter  with  no-voltage  re- lease, iig.  3 — Standard-duty  d.c.  motor  starter  with  no  volt- age and  overload  release.  Fig.  4 — Universal  d.c.  motor  starter 

with  no-voltage  and  overload  release  mounted  together  with switch  and  fuses  on  a  single  panel.  Fig.  5 — ilultiple-switch  cLa. 
/notor    starter    with    no-voltage    release    and    o»'erload     oivcuit- 

breakers.  Fig.  6 — Compound  d.c.  motor  starter  with  no-voltage release  suitable  for  machine  tools  requiring  1  to  50  hp.  Fig.  8 
— Universal  compound  d.c.  motor  speed  regulator  with  no-voltage and  overload  release,  knife  switch  and  fuses,  armature  and 
.ihunt  tleld  resistance  for  speed  regulation. 



January  22,  1920 Get  Increased  Production — With  Improved  Machinery 

197 

PIG.   7.     D.C.   MOTOR   SPEED   REGULATOR   WITH   SPKIOI> 
REGrLATION  BY  ARMATURE  RESISTANCE  ONI-Y 

AND  NO-VOI.TAGE  RELEASE 

nected  in  series  with  the  shunt  field  winding.  If  the 
shunt  field  circuit  was  accidentally  opened,  the  motor 
would  speed  up  or  run  away,  thereby  damaging  the 
motor  or  the  driven  machine  as  well.  This  is  prevented, 

however,  by  the  magnet  of  the  no-voltage  release  which 
riormally  holds  the  controller  arm  or  lever  after  start- 

ing in  the  run  position,  and,  in  case  of  current  failure, 
this  magnet  becomes  deenergized  and  releases  the  lever 
which  is  returned  by  spring  to  the  off  position,  thereby 
stopping  the  motor.  With  the  device  just  described,  it 

is  necessai-y  upon  return  of  the  current  to  return  the 
lever  to  the  starting  position  and  starters  of  this  type 
should  be  used  on  machine  tools  where  serious  damage 
might  be  done  by  an  unexpected  starting  up  of  the 
motor.  Fig.  3  shows  a  type  of  starter  equipped  with  no- 
voltage  and  overload  release 
relays.  The  no-voltage  re- 

lease feature  is  identical  to 
the  preceding  type,  while  the 
overload  release  consists  of  a 

simple  relay,  which  on  occa- 
sion of  excessive  overload, 

short-circuits  the  release 
spool,  thus  allowing  the  lever 
of  the  starter  to  return  to  its' 
off  position.  Fire  underwriter 
rules  prescribe  that  starters 
should  not  be  mounted  di- 

rectly upon  combustible  ma- 
terial, and  to  meet  these  re- 

quirements, the  resistance  box 
with  all  current-carrying  parts 
are  mounted  on  a  slate  panel. 
The  line  switch  and  fuses  are 
often  mounted  on  the  same 
panel,  so  as  to  combine,  in 
one  piece  of  apparatus,  every- 

thing essential  for  a  complete 
starting  equipment,  as  showTi 
in  Fig.  4. 

Multiple-s  witch  starters, 
Fig.  5,  with  or  without  the 
usual  protective  features,  are 
preferred    for    larger    motors 

of  50  to  200  hp.  or  for  very  severe  service  of 
smaller  sizes.  These  starters  have  individual  switches 
or  contactors  which  take  the  place  of  contact  segments 
or  buttons,  and  are  especially  designed  to  handle  heavy 
current  and  to  withstand  frequent  breaking  of  the 
circuit.  In  starting  the  motor,  the  lever  at  the  left 
is  first  closed,  followed  by  the  others  in  rotation.  In 
closing  the  switch  in  this  manner,  a  time  element  is 
introduced  between  each  lever,  which  prevents  ac- 

celerating the  motor  too  rapidly. 
To  meet  the  demand  for  variable  speeds  in  machine 

tools,  adjustable-speed  motors  capable  of  running  at 
different  speeds  have  been  designed.  The.se  motors  are 
regulated  by  compound  starters  which  bring  the  motor 
up  to  normal  or  full  speed  by  a  starting  resistance  in 
the  armature  circuit  by  means  of  the  contact  arm  A, 
Fig.  6,  which  is  actuated  by  the  lever  B.  The  no- 
voltage  release  C  holds  the  arm  on  A  in  the  run  position 
while  the  lever  B  is  moved  to  the  left  in  contact  with 
the  series  of  small  buttons.  These  are  connected  to  a 
field  rheostat  which  regulates  the  speed  of  the  motor 
up  to  six  time.-;  normal.  In  ordering,  it  is  important 
that  the  shunt  field  resistance  cold  and  the  shunt  field 
current  at  maximum  speed  should  be  given,  in  addition 
to  horsepower,  voltage  and  speed  range,  and,  last  but 
not  least,  manufacturers  of  these  devices  can  give  better 
service  if  the  serial  number  of  the  motor  and  the  name 
of  the  manufacturer  are  also  given. 

Direct-Current  Speed  Regulators 

Speed  regulators  for  direct-current  motors  are  divided 
into  two  classes,  fan  duty  and  machine  duty.  The 
term,  fan  duty,  signifies  a  motor  load  on  which  the 
torque  increases  or  decreases  as  the  speed  increases  or 
decreases,  as  in  the  case  of  ventilating  fans,  centrifugal 
pumps,  ice-cream  freezers,  etc.  Machine  duty  implies 
a  constant  torque  load  such  as  in  certain  types  of 

printing  presses,  positive-pressure  blowers,  and  machine 
tools.  The  speed  regulation  may  be  by  armature  re- 

sistance alone,  Fig.  7,  or  by  both  armature  and  shunt 
field  resistance.  Fig.  8.  In  the  latter  case,  the  speed 
is  decreased  below  normal  by  means  of  resistance  in 
the  armature  circuit,  and  increased  above  normal  by 
inserting  resistance  in  series  with  the  shunt  field. 
Speed  regulators  are  supplied  with  no  voltage  and 
overload  releases,  and  mounted  on  slate  bases,  with 
switch  and  fuses.     They  are  also  built  as  multiple- 

FIGS.    9    ANn   10.      A  TYPICAL   REVERSIBLE  DRUM  CONTROLLKK  W  ITH  FRONT 
REMOVED  AND  A  UNIT-TYPE  RESISTANCE 
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switch  regulators  for  large  capacities,  or  as  regulators 
with  wide  speed  range  using  both  armature  and  field 

control,  Fig.  8,  for  either  wall  or  floor  mounting.  Oper- 
ating devices  have  been  designed  to  meet  every  demand ; 

by  treadle,  for  lathe,  drilling  machines,  sewing  machines 
and  machine  tools  in  general;  by  rope,  for  cranes 
and  hoists;  by  bellows,  for  air  supply  for  organs;  by 
pressure,  for  fans,  pumps  and  pressure  syste.ms;  by 
vacuum,  for  vacuum  cleaning  systems.  Reversing  con- 

trollers of  this  type  are  also  available  for  crane,  hoist, 
and  small  machine-tool  service.  The  resistance  with 
reversing-plate  controllers  for  crane  and  hoist  service 
is  usually  proportioned  for  a  speed  reduction  of  50  per 
cent,  below  normal,  with  50  to  75  per  cent,  of  normal 

current  flowing.  The  use  of  blow-out  magnets  is  desir- 
able with  larger  sizes  to  disrupt  the  arc  and  prevent 

burning  of  the  contacts  where  the  circuit  is  broken. 

The  foregoing  apparatus  are  of  the  faceplate  type 

having  their  contacts  mounted  on  a  flat  plate.  In  the 
drum  type,  however,  the  movable  contacts  are  mounted 
on  a  cylinder  which,  by  means  of  a  handle,  may  be 
rotated  so  that  different  movable  contacts  may  be  made 
to  slide  over  stationary  contact  fingers,  as  shovra  in 
Fig.  9.  Controllers  of  this  class  are  used  in  service 
requiring  frequent  starting  and  stopping,  the  speed 
regulation  beinjj  had  by  either  armature  resistance 
or  by  both  armature  and  by  field  control.  The  resistance 
unit.  Fig.  10,  as  well  as  the  protective  devices,  is 
installed  separately,  and  may  be  arranged  for  non- 
reversing  or  reversing  service.  Drum-type  controllers 
are  also  easily  equipped  with  different  styles  of  operat- 

ing devices  to  meet  insulating  conditions. 
In  crane  and  hoist  service,  it  is  possible  to  take 

advantage  of  dynamic  braking;  that  is,  the  motor, 
after  reaching  a  certain  speed,  is  automatically  trans- 

ferred into  a  generator  causing  it  to  act  as  a  brake. 

The  Trade-Trained  Boy 
By  clarence   MacNIVEN 

Instructor   of   Mechanical   Drawing,   Connecticut   State   Trade     School   at  New   Britain 

It  is  not  news  to  the  readers  of  "American 
Machinist"  that  in  the  evolution  through  which 

our  industries  are  passing,  conditions  have  been 

imposed  which  seem  to  have  nullified,  or  at 
least  rendered  inadequate  the  old  system  of  trade 

training,  or  apprenticeship.  Of  the  various  plans 

that  have  been  put  into  execution  for  the  pur- 

pose of  supplying  industry  with  trade-trained 
workers,  the  state  trade  school  idea  has  probably 

occupied  the  most  prominent  place  in  public  view 
and  has  been  the  target  for  much  criticism, 

some,  at  least,  of  which  is  undeserved.  The  fol- 
lowing article,  the  first  of  a  series  from  the  pen 

of  a  man  who  has  devoted  many  years  to  the 
study  of  the  problems  involved,  may  serve  to  give 
US  all  a,  better  understanding  of  the  subject. 

THE  industrial  world  of  today  is  looking  with 
increasing  favor  upon  the  results  obtained  from 
the  system  of  public  or  state  trade  education, 

for  the  reason  that  it  is  coming  to  realize  that  the 
problems  which  engage  the  attention  of  the  professional 
instructor — and  upon  which  he  is  able,  by  virtue  of 
his  position,  to  concentrate  his  energy  and  bring  to 
bear  the  experience  with  which  years  of  association 

with  the  many-sided  human  factor  have  endowed  him — 
are  the  same  in  essential  details  as  the  problems  which 
must  be  solved  by  industry  itself  in  order  to  meet 
the  constantly  growing  demand  for  trained  men. 

Many  industrial  concerns  have  installed  departments 
for  the  education  of  prospective  employees  along  lines 
that  will  better  fit  them  for  the  work  they  are  to  do. 

Some  of  these  departments — variously  called  training 
departments,  vestibule  departments,  apprentice  schools, 
etc. — devote  their  attention  solely  to  mechanical  or 
manual  training;  others  teach  the  students  mathematics, 
English  or  other  studies  that  may  be  useful  in  con- 

junction with  their  trades. 
Each  company,  however,  attacks  the  problem  from 

its  own  individual  viewpoint,  and  students  are  trained 
along  the  lines  and  to  the  system  that  will  bring  the 

greatest  immediate  benefit  to  the  employer,  overlooking 
the  fact  that  the  broader  the  scope  of  the  fundamental 

training,  the  less  will  be  the  future  need  for  re-training 
men  that  have  been  trained  in  other  shops  and  to  other 

systems. 
I  believe  that  the  boy  graduate  of  any  trade  school 

should  be,  as  far  as  possible,  familiar  with  all  systems 
followed  in  his  chosen  trade,  so  that  no  matter  where 
he  may  be  employed  he  will  not  need  to  be  taught 
over  again  in  order  to  fit  him  for  his  particular  job. 

Probably  no  two  concerns  have  precisely  the  same 

system,  the  same  way  of  doing  work,  but  the  fact  re- 
mains that  in  all  concerns  the  systems  and  methods 

follow  along  lines  sufficiently  related  to  enable  a  boy 
who  has  received  the  broader  fundamental  training 
of  the  trade  school  to  quickly  adapt  himself  to  any. 

The  first  and  last  consideration  of  the  Connecticut 
State  Trade  School  at  New  Britain  is  the  boy.  We 
study  him;  analyze  him;  find  out  his  likes  and  dislikes. 
Some  boys  are  interested  in  screw  machine  work; 
others  in  gasoline  engines,  and  still  others  in  jigs  and 
fixtures.  When  we  find  the  kind  of  work  that  holds 

the  boy's  interest  we  endeavor  to  develop  him  along 
that  line.  We  visit  various  concerns  that  are  doing 
that  class  of  work  and  learn  as  much  as  possible  of 
their  methods.  We  look  up  the  best  authorities  upon 
each  particular  subject,  and  by  combining  the  informa- 

tion available  from  all  sources,  endeavor  to  formulate 
a  system  which  shall  constitute  the  broadest  possible 

basis  upon  which  to  build  the  boy's  training. 
We  try  to  give  the  boy  every  opportunity  to  exercise 

his  own  initiative  and  often  find  our  efforts  in  this 
direction  justified  by  the  development  of  original  ideas 
of  practical  value.  It  is  our  aim  to  make  every  boy 
graduated  from  the  school  a  capable  workman,  able 
to  hold  his  place  in  competition  with  tradesmen  educated 
by  other  methods,  without  the  necessity  for  re-training 
him  to  meet  the  conditions  of  his  employment.  In  this, 
we  have  thus  far  been  successful  and  practically  every 
boy  that  has  gone  out  from  our  school  is  rendering 
service  satisfactory  to  his  employer. 

Employers  sometimes  ask  us  to  send  them  under- 
graduates either  for  temporary  service  or  for  permanent 
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positions,  but  this  is  contrary  to  our  principles.  We 
do  not  believe  in  allowing  a  boy  to  leave  the  school 
until  we  are  satisfied  that  he  has  thoroughly  mastered 
the  fundamentals  of  his  trade. 

Our  drawing  course  is  so  arranged  that  a  boy  may 
pass  almost  unconsciously  from  simple  plates  to  those 
more  complex,  from  simple  projections  and  intersections 
to  those  requiring  greater  knowledge  of  detail,  from 
simple  machine  parts  to  more  and  more  complicated  con- 

struction, and  finally  into  original  design,  his  studies 
being  graduated  and  his  steps  planned  so  that  in  his 
progress  from  the  elementary  to  the  higher  planes,  he 
does  not  feel  the  pull. 

The  Instructor's  First  Duty 

The  expressions  "I  don't  understand"  or  "I  can't 
do  it"  are  seldom  heard  in  our  classrooms.  It  should 
be  the  instructor's  first  duty  to  discourage  this  tendency 
in  any  boy.  Those  who  "can't,"  seldom  "do";  and, 
by  taking  the  boy  in  hand,  gaining  his  confidence  and 
inspiring  his  confidence  in  himself,  it  is  usually  easy 
to  overcome  the  difficulty  which  is  largely  due  to  lack 
of  self-confidence  and  a  diffidence  due  to  strange  sur- 

roundings, for  it  is  generally  the  new  boy  that  is  thus 
affected. 

When  a  boy  has  finished  with  his  plates ;  has  reached 
a  stage  where  he  is  independent  of  models  and  capable 
of  original  work,  he  is  given  regular  commercial  work, 
such  as  machine  parts,  tools,  jigs  and  fixtures,  etc., 
which  are  regularly  used  in  the  school  shop,  or,  not  in- 

frequently, built  to  order  for  some  factory  outside. 
We  try  to  run  the  drafting  department  in  exactly 

the  same  manner  that  such  a  department  would  be 
run  in  an  industrial  establishment.  An  organization 
chart  that  shows  the  station  and  duties  of  each  student, 
is  hung  on  the  wall.  The  chief  draftsman  gives  out 
the  work  to  the  different  leaders,  who  in  turn  distribute 
it  directly  to  those  boys  who  are  best  qualified  to  do 
it.  When  the  work  is  completed  it  is  submitted  to  the 
leader,  who  scans  it  for  possible  errors  before  turning 
it  over  to  the  regular  checker  for  final  examination. 
The  checkers  are  held  responsible  for  each  drawing 
that  they  sign  and  pass  over  to  the  chief  draftsman. 

Drawings  Checked  by  Fellow  Students 

The  chief  draftsman,  as  well  as  the  checkers,  is  a 
student,  and  this  checking  up  of  drawings  by  fellow 
students  puts  the  boys  upon  their  mettle  and  inspires 
them  with  the  ambition  to  get  their  work  through 
clean  and  above  criticism. 

We  do  not  ask  the  boy  to  memorize  a  lot  of  formulas 
that  can  be  kept  to  better  advantage  in  a  book  than 
in  his  head.  Each  boy  is  the  possessor  of  a  copy  of 
the  handbooks  of  American  Machinist  and  Machinery, 
and  we  thus  leave  the  working  out  of  formulas  to  the 

men  who  compiled  these  books,  keeping  the  boy's 
thinking  capacity  clear  for  work  on  his  own  constructive 
problems. 

The  boys  are  not  allowed  to  fall  behind  in  their 
complementary  studies.  Each  student  is  obliged  to 
devote  a  certain  time  each  day  to  the  study  of  English 
and  mathematics,  and  it  is  as  important  that  his 
averages  are  kept  up  in  these  studies  as  faithfully  as 
in  the  more  mechanical  ones. 

We  sometimes  overestimate  a  boy's  mental  capacity, 
but  oftener  our  error  is  in  the  other  direction  and  we 
are  agreeably  surprised  at  his  capability.  I  believe 

the  average  boy's   mind   is   underestimated,   and  that 

any  boy  has  the  power  of  right  thinking  along  these 
lines  if  he  is  properly  instructed  and  if  he  is  taught 
the  art  of  mental  concentration  which  develops  the 
subconscious  mind  that  we  use  so  much  and  yet  know so  little  about. 

I  do  not  contend  that  we  have  the  only  or  the  right 
answer  to  the  problem  of  supplying  the  world's  need 
of  trained  men  but  I  know  we  are  getting  results. 
We  try  to  acquire  the  viewpoint  of  the  employer's 
needs  by  putting  ourselves  in  his  shoes,  so  to  speak — 
by  visiting  factories  where  work  similar  to  ours  is 
being  carried  forward  and  by  adapting  the  methods 
we  find  there  to  meet  our  requirements. 
We  aim  to  so  equip  our  boys  that  when  they  step 

out  of  our  school  into  the  world  of  industry  they 
will  be  capable  of  taking  up  their  duties  upon  the 
firm  basis  of  a  broad,  comprehensive  knowledge  of  the 
fundamental  principles  of  their  trade  that  will  adapt 
them  to  meet  whatever  conditions  may  confront  them. 
That  we  are  successful  is  amply  attested  by  the  satis- 

faction of  the  employers  of  our  graduates  and  the 
urgent  demand  for  more  to  fill  vacant  positions. 

Apprentices — American  and  European 
By  K.  Saldiz 

Permit  me  to  relate  from  my  experience — which  is 
the  experience  of  most  of  the  foreign-born  mechanics 
— why  the  European  mechanic  is  more  skillful  than 
the  domestic  product.  The  American  boy  is  in  every 
respect  superior  to  the  European  boy  except  in  the 
matter  of  obedience;  therefore,  the  difference  in  skill 
would  seem  to  find  its  explanation  in  apprenticeship 
methods,  but  length  of  time  is  not  the  deciding factor. 

Now  let  us  see  what  happens  to  the  embryo  mechanic. 

In  my  time   (twenty-six  years  ago),  twelve  years  was' 
the  school  age.    Those  desiring  to  go  in  apprenticeship,  ■ 
informed  the  school  superintendent   and  were  allowed 
to  finish  their  studies  one  month  ahead  of  time. 

Out  of  school,  they  went  to  a  shop  (chosen  by  their 

parents  mostly)  for  three  months'  trial,  in  order 
to  find  out  the  ability  and  inclination  of  the  boy.  After 
three  months,  if  everything  was  satisfactory  to  all 
parties  concerned,  a  contract  was  drawn  up  for  from 
three  to  five  years  and  sworn  to  by  the  parents  or 
guardian  of  the  boy  as  well  as  the  master.  The  contract 
was  a  legal  obligation  that  could  not  be  broken  by 
either  party  without  penalty  and  could  be  cancelled  only 
on  the  ground  of  cruelty  to  the  boy  or  insufficient 
instruction  in  the  trade. 

The  boy  worked  all  day  (quality — not  quantity — was 
expected)  and  spoiled  a  lot  of  time  and  materials.  He 
got  plenty  of  good  advice  on  how  to  do  it  right  next 
time  and  a  few  wallops  (same  not  being  recognized 
as  cruelty)  to  make  him  remember  the  advice.  The 
masters  were  not  stingy  with  either  advice  or  wallops, 
both  being  considered  necessary  for  the  good  of  the 

boy's  future. 
Besides  absorbing  the  rudiments  of  the  trade  all 

day,  with  forceful  assistance  if  necessary,  in  the  evening 
the  boy  had  to  go  to  school  three  times  a  week,  from 
7  to  10  p.m.  The  classes  being  graded,  he  received 
instruction  in  grammar,  business  management  and  cor- 

respondence, bookkeeping,  shop  mathematics,  etc.  Sun- 
day, from  8  a.m.  to  1  p.m.  he  studied  mechanical 

drawing  and  design. 
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The  attendance  was  compulsory  and  no  expense  to  the 

boy  attached.  Play  "hookie?"  Not  on  your  life.  The 
boy  had  a  book  in  which  the  date  of  attendance  was 
stamped,  the  master  being  required  to  countersign. 
If  the  stamp  was  missing,  the  boy  got  what  was 
coming  to  him  from  the  master,  who  was  held  respon- 

sible, under  penalty,  for  the  boy  going  to  school  regu- 
larly. If  the  signature  of  the  master  was  missing, 

the  boy  got  it  (not  the  signature)  in  school.  So, 
tvUly-nilly,  the  boy  had  to  get  trained.  If  he  ran  away, 
the  strong  arm  of  the  law  brought  him  back  and  he  was 
made  to  realize  that  a  contract  may  not  be  broken. 

It  is  impossible  to  measure  the  value  of  this  lesson 
in  stick-to-it-iveness,  and  that  is  one  of  the  indis- 
pensables  of  a  good  mechanic  in  the  making. 

The  boys  in  the  United  States  have  all  the  advantages, 
except  compulsion.  I  speak  of  compulsion  as  an  ad- 

vantage because,  so  far  as  I  know,  American  boys  (in- 
cluding my  own  son),  when  apprenticed,  prefer  play 

to  school,  which  is  natural  but  does  not  help  to  turn 
out  good  mechanics.  A  boy  getting  from  three  to  five 
years  of  this  kind  of  training  will  not  ask  a  fellow 

workman  for  the  loan  of  a  "bevel  subtracter,"  nor, 
when  looking  for  work  and  being  asked  his  training, 
answer:  Oh  hell!  I  want  a  job.  Both  these  cases 
have  come  under  my  observation. 

I  do  not  say  that  the  methods  outlined  above  are  the 
best  or  the  only  ones,  but  it  is  certainly  a  good  thing 
to  keep  the  boy  to  one  trade.  And  here  the  parents 
are  to  blame,  in  most  cases.  A  boy  should  not  be 
expected  to  make  a  living  while  learning  a  trade.  I 
know  of  several  concerns  where  first-class  mechanics 

are  turned  out,  after  four  years'  apprenticeship,  but 
they  do  not  pay  as  much  as  others,  where  the  boy  is 
a  producing  unit.  Also,  even  after  the  European  boy 
is  a  journeyman,  he  sticks  to  his  trade,  because  he  is 
compelled  to  do  so. 

Interesting  Mrs.  Machinist 
By  Geo.   W.   Childs 

Referring  to  the  article,  "Johnson  Interests  Mrs. 
Machinist,"  by  John  R.  Godfrey,  page  701  of  American 
Machinist,  it  is  the  writer's  opinion  that  Johnson  is  on 
the  right  track. 

I  was  brought  up  in  the  old-fashioned  shop  and 
firmly  believe  that  it  was  that  sort  of  thing  that 
helped  the  employer  to  get  close  to  the  men  and  their 
families  and  that  made  employees  think  as  well  of,  and 
take  as  much  interest  and  pride  in  their  place  of  em- 

ployment as  they  did  in  their  own  homes. 
I  graduated  from  a  large  industrial  plant  in  a  thriv- 

ing manufacturing  town  of  20,000  inhabitants  where 
the  owners  knew  not  only  their  employees  (about  600 
of  them)  but  their  wives  and  children  as  well;  where 
every  employee  would  have  fought  at  the  drop  of  the 
hat,  not  only  for  their  employers  but  for  their  families 
too. 

I  was  with  the  firm  nearly  10  years  and  not  once 

during  that  time  can  I  recall  any  "spirit  of  unrest"  or 
grievance  against  the  firm. 

Believe  me,  that  was,  and  is  today,  some  works. 
They  have  been  going  along  without  a  shutdown  for 
over  50  years.  The  owners,  being  men  brought  up 
in  the  shops,  knew  a  mechanic  and  a  good  job,  and 
did  not  hesitate  to  slap  a  man  on  the  back  and  give 
him  credit  for  his  work. 

Those  were  the  days  of  the  apprenticeship  system 
and  a  boy  had  to  be  some  boy  to  get  a  chance  in  that 
shop  to  learn  a  trade  at  $2  a  week  to  begin  with,  and 
to  have  learned  a  trade  there  was  a  sure  guarantee  that 
a  mechanic  knew  his  business. 

Several  years  ago,  when  times  were  dull,  I  happened 
to  be  in  another  manufacturing  town  looking  for  an 
engineering  job.  I  was  informed  by  the  chief  engineer 
that  he  had  nothing  to  offer  me  and  really  did  not 
have  any  more  than  enough  work  on  hand  to  keep 
his  force  busy.  I  then  told  him  that  I  came  from  the 

shop  mentioned  above  and  he  immediately  said,  "I 
will  make  work  for  you.  We  have  several  of  their 
old  employees ;  they  all  make  good  and  I  dislike  to  turn 

one  down." I  believe  that  if  men  in  charge  today  would  look  out 
for  the  little  things,  and  apply  the  Golden  Rule  a 
little  more,  many  of  our  troubles  would  disappear. 

How  Do  You  Meet  the  New  Man?* 
Do  you  ever  try  to  make  the  new  man  feel  that  he's 

welcome? 
He  has  a  hard  lot  at  first.  He  comes  into  a  new  or- 

ganization, meets  a  lot  of  fellows  he's  never  seen  be- 
fore, handles  work  that  is  perhaps  more  exacting  than 

any  work  he's  ever  worked  on  before,  gets  blueprints 
the  like  of  which  are  found  no  where  else  (because  of 
the  necessity  for  accuracy  and  precision)  and  by  the 

end  of  the  day  he  begins  to  wonder  if  he  wouldn't  do 
better  to  look  around  for  a  job  that  wasn't  so  full 
of  hard  problems. 

He's  bordering  on  the  edge  of  discouragement  and 
"quit  without  notice." 

You  can  help  us  cut  that  down.  Before  a  man  is 
hired  he  must  have  received  the  approval  of  the  em- 

ployment manager  and  the  final  approval  of  the  fore- 
man of  the  department. 

Granted  that  they  make  as  many  mistakes  as  the 

average  individual  they're  not  always  going  to  make 
the  same  mistakes — so,  one  checking  the  other  means 
that  the  new  man  must  possess  a  lot  of  the  qualifica- 

tions we  require. 
Regardless  of  how  good  the  new  man  may  be,  if  he 

is  not  made  welcome  in  the  department  he  starts  un- 
der a  handicap. 

If  the  fellow  at  his  side  grouches  and  snarls  he 

begins  to  think  that  maybe  he  isn't  working  in  such  a 
good  place.  If  the  fellows  all  run  away  at  lunch 
time  without  tipping  him  off  how  to  get  to  the  restau- 

rant we  fall  another  notch  in  his  estimation.  If  he  gets 

a  piecework  job,  and  one  of  the  men  tells  him  he'll 
have  to  "kill  himself  to  make  out,"  he  marks  up  the 
talk  about  the  "square  deal"  as  "bull"  and  w.shes  for 
the  end  of  the  day  so  he  can  quit  and  hunt  some 
other  place. 

Think  more  of  the  new  man.  Help  him  over  the 
hard  spots.  Tell  him  about  the  restaurant,  toilets, 
production  system,  and  other  good  points  of  the  plant. 

Let's  all  help  to  keep  these  good  men  interested.  Put 
yourself  in  his  place.  You  went  through  it  once.  You 
know  how  it  feels  and  how  grateful  you  were  to  the 
fellows  who  helped  you  out. 

The  new  man  gets  his  urge  to  make  good  from  those 
around  him. 

You  do  your  part — and  in  most  cases  he'll  do  his ! 

♦From  the  "Center  Punch,"  published  by  the  American  Multi- 
graph  Company. 
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AUTOMOTIVE    CONSTRUCTION 

V 

Some  Details  of  Airplane  Manufacture 
By  FRED  H.  COLVIN 

Principal   Associate   Editor,   American  Machinist 

The  growth  of  airplane  manufacture  brings  new  problems  to  the  shop 

man  who  ntust  for  the  present  combine  small  production  with  econom- 
ical methods.  A  study  of  some  of  the  fittings  will  show  how  great  a 

problem  this  is  in  some  cases.  This  will  also  serve  to  impress  those  who 
remember  the  crude  construction  of  earlier  machines,  with  the  great 

advances  in  the  mechanical  design  of  important  details. 

ALTHOUGH  the  Glenn  Martin  Co.  did  not  receive 
I\  orders  for  their  bombing  machines  in  time  to 

jL  .^have  them  render  real  service  in  actual  warfare, 

their  capacity  and  reliability  were  thoroughly  demon- 
strated in  this  country,  and  their  satisfactory  perform- 

ance was  acknowledged  by  all  who  are  familiar  with 
aircraft.    The  end  of  the  war  found  them  with  a  num- 

ber of  fighting  machines  under  way,  but  a  transforma- 
tion is  now  being  made  and  the  view  in  Fig.  1  shows 

in  the  assembling  department  a  commercial  machine 
designed  for  carrying  six  passengers  in  the  foreground. 
The  first  step  is  to  assemble  the  upper  or  horizontal 
longerons  on  the  assembling  stand  in  front,  and,  after 
the  framework  has  been  tied  together  by  struts  and  ten- 

FIG.     1.      GENERAL    VIEW    OF    ASSB.MBLlNG    SHOP 
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FIG.  2.      BEGINNING  A  WING-RIB  ASSEMBLY 

sion  wires,  the  fuselage  is  turned  over  into  the  posi- 
tion shown  for  its  finishing  touches.  The  machines  at 

the  left  are  for  military 
purposes.  The  gun  mount 
is  shown  in  position,  as  is 
also  the  huge  gasoline  tank 
indicating  a  large  cruising 
radius.  The  machine  in 
the  distance  is  not  a  Mar- 

tin but  a  Caproni,  which 
nosed  over  into  the  mud  on 
landing  at  the  Martin  field. 

While  there  is  a  tendency 
to  substitute  metal  in  many 
places,  the  wing  ribs  are 
still  being  made  of  spruce, 
the  various  component 
members  being  cut  to  exact 
sizes,  inspscte:!  and  num- 

bered, a!;d  brought  to  the  assembling  bench  shown 
in  Figs.  2  and  3.     Fig.  2  shows  the  wing   rib  partly 

FIG.    4.     BRAZING    METAL.   AILERON   FRAME 

FIG.  3.     CLAMPING  RIB  PARTS  FOR  NAILING 

assembled,    while    Fig.    3    shows    the    same    bench    and 
fixture    but    with    the    blocks    spread    by    the    taper 

pins  A,  thus  forcing  the 
various  pieces  into  their 
correct  positions  while  ths 
outer  strips  are  bein;; 
nailed  into  place  through 
the  openings. 

As  in  all  careful  work  of 

this  kind,  particular  atten- 
tion is  paid  to  the  condition 

of  the  glue,  which,  as  will 

be  seen,  is  electrically  heat- 
ed. It  is  espacially  prepared 

every  morning  in  order  to 
secure  the  best  results. 
The  building  up  of  metal 
framework  is  shown  in 
Fig.  4,  which  is  a  layout 

bench  and  brazing  stand  for  the  frame  of  the  ailercn:., 
these  being  made  of  steel  tubing.     Both  brazing  and 

FIGS.    6    TO    9.     VARIOUS    FITTINGS 
Fig.   6 — Twc    angular  strut  fittings.     Fig.   7 — Triangular  metal  fitting.     Pig.  8— Fitting  and  drill  jig.     Fig.  9— Strut  end  fitting. 
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FIG.  5.  LAYOUT  BENCH  FOR  METAL  PARTS 

soldering  are  used  in  these  fittings,  the  surplus  metal 
being  trimmed  off  on  the  stand  shown  in  background. 

Another  assembling  stand  or  surface  plate  is  shown  in 
Fig.  5,  where  the  long  struts  are  laid  out  and  placed 
in  correct  position  for  brazing.  The  strut  in  the  fore- 

ground forms  part  of  the  landing  gear  and  contains 
some  very  intricate  fittings  owing  to  the  different  angles 
at  which  some  of  the  plates  must  be  located.  Two  of 
these  are  shown  in  detail  in  Fig.  6.  They  are  built  up 
from  flat  pieces  and  brazed  or  welded  in  position.    The 

FIG.  12.     A  FITTING  IN  PLACE 

Another  view  of  the  strut  fittings  is  shown  in  Fig.  8, 
together  with  the  drilling  fixture  used  in  connection 

PIG.  10.     TWO  FITTINGS  COMPLETED FIG.   11.      DRILL  JIG  FOR  LONGERON  1-lTTING 

details  of  one  of  the  pieces  shown  in  Fig.  5  can  be  seen  with  it.  This  also  gives  a  good  idea  of  the  fitting  itself 

in  Fig.  7,  this  being  a  substantial  brace  which  must  and  the  way  in  which  it  must  be  built  up  around  the 

withstand  considerable  pressure.  barrel  of  the  thimble.     Another  fitting,  which,  though 

■ 
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E 
PIG.  13.  CONTROL  PULLEY  AND  STAND FIG.  14.  HOW  TUBE  ENDS  ARE  SHAPED 
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FIGS.  16  AND  17.     MACHINING  THE  HEAVY  PITTING,  AND  SHOWING  HOW  IT  IS  DHII^LED 

comparatively  simple,  must  be  built  of  several  pieces, 
is  shown  in  Fig.  9.  This  requires  little  explanation. 
Two  longeron  fittings  are  shown  in  Fig.  10,  these  being 
bent-up  sheet  metal  after  being  drilled  and  otherwise 
lightened.  They  have  reinforcing  strips  on  the  side  as 
well  as  ears  to  which  such  attachments  can  be  made. 

Holes  Drilled  Before  Bending 

Fig.  11  shows  the  jig,  which  is  practically  the  shape 
of  the  developed  flat  piece,  and  in  which  all  the  holes 
are  drilled  before  bending.  One  of  these  fittings  is 
shown  in  position  on  a  longeron  in  Fig.  12  which  also 
shows  how  the  angular  brace  shown  in  Fig.  7  fits  in 
between  two  of  the  ears  of  the  fitting.  The  small  bear- 

ing block  shown  in  position  is  of  aluminum  and  takes 
the  thrust  of  the  triangular  fitting. 

Another  fitting  used  in  connection  with  a  wheel  for 
guiding  control  cables  is  shown  in  Fig.  13.  This  shows 
how  strength  and  lightne.ss  can  be  secured  by  using  per- 

forated steel  of  the  proper  shape  and  proportions. 
An  interesting  method  of  shaping  tube  ends  for  dif- 

ferent purposes  is  shown  in  Fig.  14.  In  the  first  case, 
the  tube  is  split  for  a  comparatively  short  distance  along 
the  center  line  on  each  side  as  at  A.    The  ends  are  then 

FIG.    lo.      HB.WY    FITTINGS   IN    PLACE 

flattened  as  at  B  and  finally  shaped  around  a  suitable 
mandrel  as  at  C,  which  gives  the  proper  shaped  fitting 
The  cross  piece  is  then  fitted  in  position  and  the  whole 
thing  brazed,  after  which  the  desired  connection  is 
ready  for  use.  A  somewhat  different  fitting  of  a  similar 
nature  is  also  shown  in  the  same  illustration.  The  tube 
is  split  on  one  side  as  at  D  and  this  is  then  opened  out  as 
at  E,  a  suitable  form  being  employed  for  this  purpose. 
This  is  a  variation  of  the  old  art  of  coppersmithing 
which  finds  many  opportunities  in  airplane  work  of  the 

present  day  when  the  quantities  being  built  are  com- 
paratively small.  It  is  this  lack  of  quantity  production 

that  makes  the  cost  of  a  well-built  airplane  so  high 
at  the  present  time,  and  is  well  illustrated  by  the  longe- 

ron fittings  shown  in  Fig.  15.  There  are  four  of  these 
fittings  on  each  plane,  these  forming  the  connections  for 
the  struts  in  the  main  part  of  the  fuselage.  The  par- 

ticular fittings  in  question  are  shown  at  A,  B,  C  and  D. 
These  are  made  of  chrome  vanadium  steel  and  are 
worked  out  of  a  solid  slab  as  shown  at  A,  Fig.  16.  This 
shows  one  of  these  fittings  after  it  has  been  machined  on 
the  shaping  machine  ready  for  bending.  The  piece  is 
heated  for  the  bending  operation,  B  showing  it  ready 

for  final  machining.  The  fitting  is  finished  in  the  mill- 
ing machine  as  shown  at  C,  the  holes  being  drilled  in 

the  special  fixtures  shown  in  Fig.  17. 

Criticism  of  Section  Lining  Kink 
By  George  W.  Childs 

Referring  to  the  article  "Section  Lining  Kinks,"  by 
H.  A.  Hayden,  page  824,  Vol.  51  of  the  American  Machiji- 
ist,  I  am  wondering  whether  Mr.  Hayden  has  read  my 
article  on  the  same  subject  published  on  page  322  in 

which  I  criticised  the  use  of  "section  liners"  of  any 
make.  I  would  like  to  know  how  many  real  good,  old- 
time  draftsmen  find  it  necessarj'  to  use  such  useless 
tools  in  order  to  help  draw  their  pay  envelopes.  Also, 
how  many  real  good  chief  draftsmen  would  allow  one 
to  be  used  in  drawing  rooms  under  their  supervision. 
I  do  not  mean  some  of  the  chaps  who  had  the  nerve 
to  go  around  and  pose  as  draftsmen  during  the  war 
times.  I  mean  by  a  draftsman,  the  kind  of  a  chap 
who  chews  tobacco,  cusses,  takes  a  drink  if  he  can  get 
one.  and  who  can  not  only  make  a  drawing  of  general 
heavy  and  light  machinery,  buildings,  etc.,  but  who 
can  create  in  his  own  mind  original  designs. 
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Standard  Inspection  Gages 
By  O.  H.  Gerlat 

In  production  work  it  is  necessary  to  have  duplicate 
gages  to  be  used  by  the  machine  operator  and  the 
inspector,  and  it  is  desirable  that  these  gages  be  held 

as  closely  as  possible  to  a  standard  type,  thereby  elim- 
inating a  great  amount  of  work  in  the  drafting  room, 

and  also  saving  time  in  teaching  operators  how  to  use 
them. 

By  having  a  set  of  gages  drawn  and  lettered  accord- 
ing to  type,  the  person  ordering  needs  only  to  specify 
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the  type  of  gage  desired,  the  high  and  low  limits,  and 
to  send  along  with  the  order  a  print  of  the  part  it  is 
to  be  used  on. 

A  set  of  gages  as  shown  in  the  illustration  can  be 
used  to  advantage  on  automobile  and  tractor 
production. 

A.  Two  limit,  single  end,  .sound  plug;  to  be  used  on  small, 
narrow  work. 

AA.  Two  limit,  single  end,  flat  plug.  This  gage  has  an 
advantage  over  a  round  plug,  as  the  user  can  tell  when 
a  hole  is  out  of  round. 

B.  Two  limit,  double  end,  round  plug;  to  be  used  on 
small,  wide  work. 

BB.  Two  limit,  double  end,  flat  plug.  This  gage  has  the 
same  advantage  over  B  as  AA  has  over  A. 

C.  Single  limit  bar  or  pin  gage;  to  be  used  on  large  holes. 
CC-  Two  limit,  bar  gage;  to  be  used  on  large  holes. 
D.  Two  limit,  male  taper  gage. 
DD.  Two  limit,  female  taper  gage. 
E.  Single  limit,  ring;  very  useful  on  valve  stems,  king- 

pin, etc. 
F.  Two  limit,  snap;  useful  in  measuring  large  diameters. 
FF.  Two    limit,   adjustable    snap;    also    useful    on    large 

diameters. 
G.  Two  limit,  double  end<  snap  viarge  diameter)  ;  can 

also  be  made  in  adjustable  type. 

//.  Two  limit,  double  end,  snap  (narrow) ;  used  on 
small  diameters. 

HH.  Two  limit,  double  end,  snap  (wide)  ;  to  be  used  on 
large,  narrow  diameters. 

/.  Two  limit,  single  side,  depth  gage. 

./A'.  Two  limit,  straddle  depth  gage;  useful  in  measuring over  a  ridge. 

//.  Two  limit,  two  side,  depth  gage;  very  useful  when 
work  will  not  allow  both  pins  to  be  on  one  side. 

J.  Two  limit,  single  side,  hook  gage. 
J  J.  Two  limit,  two  side,  hook  gage;  used  when  work  will 

not  permit  single  side  hook. 
JX.  Two  limit,  straddle  hook  gage;  used  in  measuring 

over  ridges. 
K.  Two  limit,  square,  groove  gage. 
L.  Two  limit,  internal  bevel;  useful  on  small  bevel  gears. 
LL.  Two  limit,  external  bevel;  useful  on  small  bevel 

gears. 
M.  Single  limit,  obtuse  bevel;  useful  on  large  bevel  gears. 
MM.  Single  limit,  acute  bevel;  useful  on  large  bevel 

gears. KK.  Two  limit,  flat,  groove  gage;  used  in  measuring  a 

groove  in  a  bore. 
HX.  Two  limit,  double  end,  hub  gage. 

A  Friction-Driven  Drilling  and 

Tapping  Head 
By  Harry  F.  Pannepacker 

The  illustration  shows  a  friction  tapping  head  de- 
signed for  drilling  and  tapping  holes  ranging  from 

2  A  to  4  in.  in  diameter  and  from  2i  to  4  in.  deep  in 

nickel-steel  armor  plate.  The  drilling  is  done  on  a 

post  drilling  machine,  using  successively  a  flat  drill, 
a  bottoming  drill  and  a  special  boring  head  for  recessing 
or  undercutting  for  clearance  so  that  the  taps  can  be 
run  clear  to  the  bottom  of  the  hole.  Following  this 

operation,  the  holes  are  rough-threaded  with  a  single- 
point  tool  held  in  the  boring  head,  the  drilling  machine 
having  been  designed  and  fitted  with  change  gears  for 
this  purpose. 

The  tapping  had  previously  been  done  by  hand,  using 
five  taps  consecutively.  The  work  was  placed  on  trestles 
at  a  convenient  height  from  the  floor  and  the  taps 

turned  in  by  means  of  a  long  tap  wrench.  Seven  men — 
a  leader  and  six  helpers — were  assigned  to  this  job  and 
the  time  required  to  complete  one  hole  averaged  20 
minutes. 

Some  opposition  to  the  idea  of  tapping  by  power 
developed  because  it  was  thought  that  the  threads 
would  be  torn  out  or  stripped,  but  as  this  trouble 

was  sometimes  experienced  even  with  the  hand-tapping 
method,  it  was  finally  decided  to  proceed  with  the  ex- 

periment, the  result  being  the  tapping  head  here 
described. 
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The  shank  A  of  the  tool  was  fitted  to  the  spindle 
of  the  drilling  machine,  a  dowel  key  passing  through 
the  spindle  and  the  shank  assisting  in  holding  the  latter 
from  turning  or  twisting  out  of  the  spindle.  The  head 
B  has  a  taper  hole  to  take  the  shanks  of  drills  or  special 
tools  that  may  be  used  in  it.  The  upper  end  of  the 
hole  is  made  the  right  shape  to  receive  the  tang  which 
projects  a  short  distance  through  the  head.  An  ellipti- 

cal hole  though  the  shank  enables  a  taper  drift  to  be 
used  for  the  purpose  of  taking  out  the  tools.    The  upper 
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end  of  the  head  B  is  turned  to  fit  a  recess  in  the 

shank,  thereby  steadying  and  holding  it  in  a  central 
position. 

The  brass  collar  C  holds  the  head  to  the  shank  by 
means  of  six  machine  bolts  equally  spaced  around  it. 
A  tapered  shoulder  on  the  head  fits  a  correspondingly 
tapered  bore  in  the  collar,  furnishing  one  of  the  friction 
driving  surfaces,  the  fiber  ring  D  being  the  opposing 
surface.  The  friction  may  be  increased  or  decreased 
to  suit  conditions  by  adjusting  the  six  holding  bolts. 

The  holes  in  the  work  are  drilled,  recessed,  and  rough- 
threaded  as  if  for  hand  tapping;  the  shanks  of  the  tools 
used  fit  the  tapered  hole  in  the  head.  This  hole  is 

squared  to  2J|  in.  (the  size  of  the  square  on  the 
largest  tap)  to  a  depth  of  24  in.  Smaller  taps  are 
accommodated  by  short  adapters,  one  end  fitting  this 
squared  recess  and  the  other  end  having  in  each 
case  a  squared  recess  to  fit  the  square  of  a  certain 
sized  tap. 

Instead  of  using  five  taps  to  each  hole,  only  the 
second  and  fifth  taps  are  used,  reducing  the  time  of 
tapping  by  more  than  one-half;  while  the  work  is  done 
by  the  two  men  handling  the  drilling  machine,  thus 
reducing  the  number  of  men  required  from  seven 
to  two. 

Adjustable  Angle  Plate  for  Job  Shop 
By  Wm.  Denton 

In  a  job  shop  there  is  likely  to  be  a  sudden  demand 
for  a  special  fixture  for  use  upon  some  repair,  with 
no  certainty  that  when  the  particular  job  is  completed 
the  fixture  will  ever  be  needed  again.  It  is  customary 
in  such  cases  to  cobble  up  some  device  but  of  wood  and 

when  through  with  it,  throw  it  under 
the  bench  or  into  a  corner.  Even- 

tually, the  accumulation  of  such  con- 
traptions inspires  the  apprentice  boy 

to  celebrate  a  cloan-up  week,  and  they 

AN  ADJUSTABLE  ANGLE  PLATE  OF  WOOD 

are  broken  up  and  used  to  start  a  fire  under  the  boiler 
— usually  the  day  before  some  one  of  them  is  wanted 

for  a  "repeat  order." 
When  there  is  a  job  of  drilling  to  be  done  at  an 

angle  other  than  a  right  angle  to  any  surface  upon 
which  the  work  might  rest,  the  favorite  custom  is  to 
hunt  up  a  wooden  box  that  is  not  quite  big  enough  to 
hold  the  job  and  let  the  work  stand  comenvise  in  it 
at  an  angle  somewhere  near  the  one  desired. 

The  illustration  shows  an  adjustable  angle  plate  made 
of  wood  and  some  old  hinges,  that  is  just  as  good 
for  many  purposes  as  one  made  of  cast  iron  with  more 
elaborate  tilting  devices.  It  does  not  cost  much  more 
to  make  than  it  usually  does  to  hunt  up  the  right 
size  box,  and  is  enough  better  to  warrant  keeping  it 
in  the  tool  crib.  The  construction  is  so  obvious  from 
the  picture  that  no  description  is  needed. 

Are  Toolmakers  Ignorant  of  Drifts? 
By  Amos  FERBEat 

On  page  757,  Vol.  51  of  the  Atmerican  Machinist,  is  an 

article  by  H.  F.  Pusep,  "Making  and  Using  Drifts," 
which  carries  ample  evidence  of  the  author's  familiarity 
with  the  tool  he  describes.  I  would,  however,  question 

the  statement  in  his  opening  paragraph  that  its  "mys- 
teries *  *  *  are  almost  a  closed  book  to  the  major- 

ity of  younger  mechanics." I  have  met  but  few  diemakers,  old  or  young,  who 
were  not  tolerably  conversant  with  this  tool;  which  is 
practically  indispensable  to  the  makers  of  small  piercing 
and  blanking  dies.  Some  are  more  familiar  with  it  than 
others — that  is,  some  realize  its  possibilities  to  a  greater 
extent,  exercise  greater  care  in  making  it,  and  use  it  to 
better  advantage — but  this  condition  is  a  matter  of  per- 

sonality and  is  equally  true  of  a  lathe. 
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The  annual  meeting  of  the  Society  of  Automotive 
Engineers  was  held  Jan.  6  to  8  at  the  Engineering 
Building,  New  York.  The  Standards  Committee,  whiph 
occupied  the  first  session,  had  for  consideration  the 
following  subjects:  Aluminum  alloys,  ball  bearings, 
ball-and-socket  joints,  brake  shaft  bushings,  cast-iron 
carburetor  flanges,  connecting  rods  and  bolts,  engine 
support  arms,  generator  mountings,  grinding  wheel 
sizes,  high  chromium  steel,  kerosene-engine  testing 
forms,  malleable  iron,  marine  reverse  couplings,  motor- 
boat  control  levers,  motorcycle  spark-plug  shells,  nickel 
steel,  pneumatic  tires,  radiator  and  fuel-tank  caps, 
roller  transmission  chains,  side  lamp  glasses,  solid 
tires,  spline  fittings,  stationary-engine  testing  forms, 
taper  fittings,  trap-door  belt  feed,  trap-door  flywheel 
housings,  trailer  hitches,  tungsten  steel,  motor  capac- 

ity rating  and  water-tight  flanges. 
The  second  session  was  devoted  to  business,  with  the 

exception  of  a  symposium  on  the  "Needs  and  Ten- 
dencies of  Engine  Design,"  by  F.  H.  Trego  and  L.  H. 

Pomeroy.  Retiring  President  Manly  pointed  out  the 
dangers  which  beset  eny  society  in  getting  into  ruts 
and  not  daring  to  go  outside  of  the  beaten  paths  in 
engineering  matters.  The  automotive  industry  is  parti- 

cularly fortunate  in  having  few  traditions  and  much 
depends  upon  a  continuation  of  this  policy. 

In  his  paper  on  the  above  subject,  Mr.  Trego  con- 
tended that  the  supporting  of  crankshaft  bearings  by 

hanging  them  from  an  aluminum  crankcase  is  out  of 

date,  and  suggests  that  we  should  follow  the  practice 
of  letting  crankshaft  bearing  bolts  clear  through  the 
crankcase  and  the  cylinder  base,  using  them  as  holding- 
down  studs  for  the  cylinders  as  well.  These  bolts 
should  be  of  large  size  and  threaded  into  the  case  at 
the  lower  end  to  prevent  the  crankcase  from  falling 
down  when  the  cylinders  are  removed.  This  construc- 

tion would  act  as  a  support,  using  the  aluminum  crank- 
case as  a  spacer  only  and  tying  the  bearings  firmly  to 

the  cast-iron  cylinder  block. 
Mr.  Trego  also  pointed  out  the  effect  of  heating  the 

carburetor  at  various  speeds.  At  all  speeds  from  400 
to  2,800  r.p.m.,  less  power  was  developed  with  hot  air 
than  without  it.  He  further  advocated  that  the  intake 
passages  should  be  made  as  small  as  possible  without 
the  loss  of  too  much  power  at  the  higher  speed.  He 
sums  up  with  the  suggestions  to  close  the  intake  valve 
early,  have  the  intake  passages  small,  and  to  apply 
heat  to  the  gas  mixture  after  it  leaves  the  carburetor. 

The  paper  by  L.  H.  Pomeroy  on  "Tendencies  in 
Engine  Design"  dealt  with  several  phases  of  the  prob- 

lem, summed  up  as  follows:  The  effort  toward  obtain- 
ing absolute  mechanical  reliability,  the  application  of 

modern  views  of  gasoline-engine  thermodynamics, 
improvements  in  mechanical  efficiency,  improvements  in 
engine  balancing,  improvements  in  carburetion  and  the 
capacity  to  deal  with  low-grade  fuels,  the  principles  of 
light  engine  design  and  the  cleanness  of  the  design. 
Mr.  Pomeroy  points  out  that  the  engineer  is  far  less 
limited  in  this  country  than  in  Europe  in  attaining  his 
end  and  for  this  reason  the  goal  of  complete  mechanical 
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reliability  is  well  within  sight  when  an  automobile  will 
be  as  reliable  as  a  watch. 

Engine  speed  is  no  longer  limited  by  consijderations 
of  piston  temperature,  owing  I  to  the  use  of  aluminum 
pistons  allowing  the  designer  to  adopt  large  bore  cylin- 

ders if  he  desires.  He  also  points  out  the  possibilities 
arising  from  the  use  of  forged  aluminum  connecting 
rods  in  reducing  the  inertia  effect  of  the  big  end  of 

connecting  rods.  Mr.  Pomeroy's  paper  contains  num- 
erous illustrations,  and  details  will  appear  in  a  later issue. 

The  subject  of  Aluminum  Pistons  was  considered 

at  length  by  E.  G.  Dunn,  while  the  paper  on  "Automo- 
tive Steam  System,"  by  L.  L.  Scott  tended  to  keep  aliv^ interest  in  the  steam  car. 

"Automobile  Body  Design,"  by  William  Brewster, 
gave  the  experience  of  many  years  in  custom  body  de- 

sign and  manufacture.  "Springs  and  Spring  Suspen- 
sion," by  E.  Savory,  set  forth  without  the  use  of  com- 

plicated mathematical  analysis,  the  elements  to  be  con- 
sidered in  the  design  of  vehicle  suspensions ;  while  a 

paper  by  Benjamin  Liebowitz  dealt  with  the  measure- 
ment of  vehicle  vibrations.    Other  papers  were: 

"Adapting  Engines  to  Use  Available  Fuels,"  by  J.  G. 
Vincent,  deals  with  various  methods  for  handling  pres- 

ent fuels,  including  a  novel  method  applied  in  one 

instance.  "High-Speed  Indicators,"  by  P.  S.  Tice, 
Thomas  Midgley,  Jr.,  and  H.  C.  Dickinson.  "Super- 
Chargers  and  Super-Charging  Engines,"  by  Major  Geo. 
E.  A.  Hallett,  gives  the  results  of  tests  at  McCook 

Field  in  high  altitude  flying.  "Velocity  of  Flame 
Propagation  in  Engine  Cylinders,"  by  R.  K.  Honoman 
and  Donald  McKenzie,  shows  how  the  experiments  were 
conducted. 

"Dilution  of  Engine  Lubricants  by  Fuel,"  by  Gus- 
tave  S.  Kramer,  dealt  with  a  subject  of  interest  to  all 
engine  users  and  leads  the  author  to  believe  that  new 
features  in  engine  design  are  necessary  to  prevent  the 
accumulation  of  liquid  fuel  in  the  cylinders  and  the 
lubricating  system. 

"Bettering  the  Efficiency  of  Existing  Engines,"  by 
H.  G.  Gibson,  outlined  various  methods  of  meeting  the 
increasing  demand  for  more  efficient  engine  operation. 
This  dealt  constructively  with  the  problems  of  improv- 

ing car  performances  through  the  use  of  equipment  for 
better  handling  of  present  fuels. 

Prof.  0.  C.  Berry,  of  Purdue  University,  presented  a 

paper  dealing  with  "Mixture  Requirements  of  Automo- 
bile Engines,"  covering  tests  under  a  number  of  differ- 
ent conditions  of  load,  speed  and  mixture.  Then  there 

were  papers  on  "Fuel  Blends,"  by  Dr.  Joseph  E.  Pogue^ 
and  "Thermodynamics  of  Carburetion,"  by  C.  F.  Hope- 

well. Some  well  qualified  engineers  consider  that 
blended  fuels  will  probably  be  widely  used  in  the  near 
future  while  the  data  bearing  upon  the  many  problems 
encountered  in  carburetor  research  make  both  of  these 
papers  of  extreme  interest.  The  usual  S.  A.  E.  dinner 
took  place  in  the  Grand  Ballroom,  Hotel  Astor,  on  Jan. 
8,  with  over  1500  diners  and  a  long  list  of  disappointedj 
late  comers.  , 
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A  Compulsory  Metric  System 
and— YOU 

Do  you  realize  that  there  is  a  well  organized  movement  under 
way  to  get  a  bill  through  the  NEXT  session  of  Congress  making 
the  metric  system  COMPULSORY? 

Many  Congressmen  have  been  convmced  by  the  pro- metric 
propaganda  of  the  World  Trade  Club  of  San  Francisco,  that  there 
is  a  real  public  demand  for  the  metric  system. 

This  so-called  "club"  which  is  merely  the  nom  de  plume  of 
a  millionaire  with  a  hobby,  sent  out  thousands  of  circular  letters 

all  over  the  country  and,  as  a  consequence,  a  miscellaneous  collec- 
tion of  approximately  58,000  pro-metric  letters  has  been  sent  to 

Washington. 

This  has  been  done  in  an  endeavor  to  prove  to  the  Committee 

on  Coinage,  Weights  and  Measures,  and  others,  that  the  salvation 
of  American  industry  lies  in  the  adoption  of  the  metric  system. 

If  a  compulsory  metric  system  were  adopted  now  American  in- 
dustry would  be  set  back  so  far  that  Germany  would  be  on  her  feet 

again  before  we  could  recover. 

Machine  tool  builders  are  one  solid  unit  in  opposing  metric 

adoption,  and  would  suffer  the  most  by  its  compulsory  use. 

The  Machine  Tool  business  is  the  backbone  of  the  whole  in- 
dustrial system.  Without  it  the  entire  industrial  body  would 

collapse. 

Without  machine  tools  not  even  the  steel  mills  could  obtain 

machines   to    turn   out    their    product.      Printing   presses,    textile 
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machinery,  steam  hammers,  mining  machinery,  and  the  vast  amount  of 

machinery  that  supplies  our  every-day  wants — are  all  the  offspring 
of  the  machme  tool. 

Only  the  very  crudest  and  lowest  grade  of  machine  of  any 

kind  can  be  built  without  the  use  of  machine  tools — and  the  com- 

pulsory use  of  the  metric  system  would  hopelessly  cripple  the  ma- 

chine tool  builders  for  many  years  and  add  millions  of  dollars  to  the 

cost  and  throw  thousands  of  people  out  of  work  during  the  read- 

justment period. 

One  well  known  machine  tool  builder  said  the  change  from 

the  English  to  the  metric  system  would  cost  him  $500,000  and 

cripple  him  for  two  years.  He  is  already  a  year  behmd  on  his 

deliveries,  and  his  machines  are  urgently  needed  in  scores  of  manu- 
facturing plants,  anxious  to  get  to  work  on  material  needed  in  the 

world's  markets. 

Delay  caused  by  any  change  m  the  system  of  measurement 

means  non-employment  and  expense  to  many — in  other  words  the 
American  people,  will,  in  the  final  analysis,  pay  heavily  for  the 
unwarranted  interference  with  our  measuring  system. 

Now  Mr.  Toolbuilder  and  Mr.  Machinery  Manufacturer,  it 

is  up  to  You  to  counteract  the  poisonous  propaganda  of  the  pro- 
metric  people.     And  Mr.  Shop  Man,  it  is  up  to  you,  too. 

Write  or  see  YOUR  Congressman  and  tell  him  the  plain  cold 

facts  as  to  what  any  change  in  our  system  of  measurement  would 

mean  to  you  and  to  the  American  people  who  are  dependent  on 

the  products  of  machinery — as  all  of  us  are. 

Act,  everyone  of  you,  and  do  it  QUICK. 

Editor 
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Shop  Equipment  newj 
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Descriptions  of  shop  equipment  in  this  section  constitute 

editorial  service  for  which  there  is  no  charge.  To  be 
eligible  for  presentation,  the  article  must  not  have  been 

on  the  market  more  than  six  montlts  and  must  not  have 

been  advertised  in  this  or  any  previous  issue.  Owing  to 

the  news  character  of  these  descriptions  it  will  be  impos- 

sible to  submit  them  to  the  manufacturer  for  approval. 

Taylor  &  Fenn  Two-Spindle  Spline 
!3  Milling  Machine 
The  two-spindle  spline  milling  machine  described 

and  illustrated  in  this  article,  has  been  recently  placed 
on  the  market  by  the  Taylor  &  Fenn  Co.,  Hartford, 
Conn. 

This  machine,  which  was  designed  by  B.  M.  W.  Han- 
son, is  automatic  in  operation  and  will  simultaneously 

machine  two  spline  grooves  on  opposite  sides  of  the  same 
piece,  single  splines  of  the  same  or  different  dimensions 
■simultaneously  on  two  pieces,  or  through  slots  such  as 
drift-pin  slots  or  cutter  slots  in  boring  bars  and  similar 
work. 

A  V-shaped  vise  affords  a  positive  clamp  for  the  work 
beyond  the  cutter  traverse  at  one  end  while  the  other 
end,  if  centered,  is  supported  on  a  male  center  and  if 
uncentered  is  supported  in  a  female  cone.  Long  work 
is  free  to  project  beyond  the  confines  of  the  machine 
at  both  front  and  back. 

It  is  claimed  that  splines  of  exact  duplicate  lengths 
and  uniform  finish  and  accuracy  can  be  produced  in 
a  minimum  period  of  time,  the  duration  of  which,  of 
course,  depends  on  the  length,  width  and  depth  of  the 
spline  and  the  cutting  resistance  of  the  metal  being 
worked. 

No  countershaft  is  necessary,  as  the  drive  is  direct 
from  a  pulley  on  the  line  shaft  to  a  tight  and  k)cse 
pulley  to  the  left  at  the  rear  of  the  machine.  The 
shifter  rod  extends  through  to  the  front  of  the  machine 
where  all  other  controls  are  located. 

The  spindle  speeds  are  obtained  from  a  speed  box 
within  the  column  and  the  controls  are  within  easy 
reach  of  the  operator  when  in  operating  position  in 
front  of  the  machine.  The  machine  must  be  stopped 
while  speeds  are  being  changed,  thus  providing  positive 
protection  against  damaged  gearing.  The  speed  gears 
are  of  alloy  steel,  hardened,  and  run  in  an  oil  bath. 

The  table  feeds  are  obtained  from  a  speed  box  con- 
taining a  cone  of  five  gears  and  a  two-speed  clutch,  con- 
trolled from  the  front  of  the  machine.  Each  one  of 

the  table  feeds  is  available  with  each  one  of  the 
spindle  speed  graduations. 

The  work  table  obtains  its  motion  through  a  lever 
from  a  cam  mounted  at  the  front  under  the  work  slide 
of  the  machine.  This  cam  is  driven  by  shafts  and  gears 
from  the  feed  box.  A  simple,  easily  adjusted  mechanism 
is  provided  whereby  the  table  movement  may  be  varied 
from  zero  to  the  maximum  of  six  inches. 

The  feeds  to  the  spindle  housings  are  transmitted 
through  crank  and  link  mechanism  from  a  cam  mounted 
behind   the  table   reciprocating   cam. 

1  FIG.   1.      TAYLOR  &  FENN  SPLINE   MILLING   MACHINE 

FIG.   2.     TAYLOR  &  FENN   SPLINE  MILLING  MACHINE 
(SIDE   AND  REAR) 

Specifications:  Will  spline  work  up  to  5  In.  in  diameter  and 
6  in.  long :  longer  woik  may  be  splined  by  resetting :  spindle 
speeds,    (6)    from  302  to  1.885  r.p.m. :  table  teeds,  10. 
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The  depth  to  which  it  is  desired  to  sink  the  cutters 
into  the  work,  is  controlled  by  handwheels  at  the  ends 
of  the  machine. 
When  the  machine  is  started  the  feed  mechanism 

causes  two  feed  nuts  to  rotate  but  as  they  are  held 

against  lengthwise  movement,  the  screws  push  the  two 

opposed  cutter  heads  inwardly  against  the  pressure  of 

compression  springs.  Feeding  of  the  cutter  heads  con- 
tinues until  the  predetermined  depth  is  reached  at 

which  point  the  screws  run  out  of  the  nuts  and  feeding 
stops.  In  cases  where  the  slot  is  milled  through,  as 
for  instance  the  drift  slot  in  drilling-machine  spindles, 
it  becomes  necessary  to  avoid  leaving  a  small  fin  in  the 
center  of  the  work.  This  is  accomplished  by  withdraw- 

ing one  cutter  just  before  it  reaches  the  center  of  the 
work  and  allowing  the  other  cutter  to  continue  its 
feed  movement  beyond  the  center.  After  the  center  of 
the  work  has  been  passed  by  this  cutter  the  head  which 
carries  it  recedes.  This  synchronized  movement  of  the 
cutter  heads  is  of  course  performed  automatically  by 
power. 

A  reservoir  for  the  cutting  lubricant  is  secured  to 
the  door  of  the  column  within  the  body  of  the  machine. 
When  the  door  is  opened  this  reservoir  swings  out 
with  it  and  the  supply  of  cutting  lubricant  can  be  readily 
replenished  or  the  reservoir  cleaned.  The  coolant  pump 
is  driven  at  constant  speed  from  the  main  drive  pulley, 
thus  making  the  supply  of  coolant  uniform  at  all  times 
and  independent  of  the  speed  at  which  the  cutters  are 
driven.  From  the  pump  the  coolant  passes  through  a 
system  of  telescopic  tubes  to  the  hollow  cutter  spindles. 
Passing  through  the  spindles  and  through  grooves  in 
the  shanks  of  the  cutters  it  is  projected  under  con- 

siderable pressure  direct  onto  the  lips  of  the  cutters, 
cooling  them  and  at  the  same  time  ejecting  any  chips 
immediately  they  are  formed. 

Provision  is  made  so  that  the  table,  attached  fixture 
and  work  as  a  unit  are  easily  and  quickly  adjusted 
from  the  front  of  the  machine  to  exact  relation  with 

the  cutters  after  the  work  has  been  clamped  to  ap- 
proximate position  in  the  fixture. 

The  locations  of  the  cutter  lips  in  the  splines  are 
at  all  times  indicated  on  an  easily  read,  plain  flat  scale 

on  "the  spindle  adjustment  slide  to  the  right  of  the 
machine. 

The  cutters  can  at  will  be  made  to  advance  either  in 
unison  or  alternately  and  either  to  knock  off  in  unison 
or  alternately. 

Safety  Wrench  for  Hopper  Cars 
Opening  a  drop-bottom  car  with  an  ordinary  wrench 

is,  at  times,  a  risky  undertaking  due  to  the  loaded  door 
sticking,  when  the  catch  is  released,  and  then  suddenly 
falling  when  it  is  forced  open  by  the  load.  In  such  a 

case  the  wrench  would  "kick  back"  in  a  violent  man- 
ner, endangering  the  operator.  As  a  guard  against  such 

accidents,  the  safety  wrench  shown  in  the  illustration 
has  been  developed.  It  is  said  to  have  automatic  fea- 

tures that  protect  the  workman  at  all  times  against 
injury,  when  opening  the  car;  also  that  the  car  can  be 

opened  much  quicker  than  by  the  usual  method.  The 
handle  is  offset,  to  permit  free  movement,  and  two 
pawls  are  provided  for  the  ratchet,  one  of  which  is 
ready  to  act  in  case  the  door  should  stick.  In  operation, 
the  car  dog  is  held  up  and  the  wrench  lowered  with  a 
quick  motion;  the  pawl  will  then  automatically  spring 
out,  allowing  the  hopper  door  to  drop.  If  the  door  does 
not  start,  the  handle  is  raised  and  then  pressed  down, 
thus  forcing  the  door  open. 

The  socket  of  the  wrench  takes  a  secure  hold  on  the 

square  of  the  shaft,  even  when  the  shaft  is  in  a  bat- 
tered condition.  A  bushing  or  special  socket,  for  smaller 

shafts,  can  be  furnished  if  required.  The  wrench  is 
made  from  electric  process  steel  castings  of  high  tensile 
strength.  It  is  being  marketed  by  the  S-afety  Wrench 
and  Appliance  Co.,  13th  and  Cherry  Streets,  Philadel- 

phia, Pa. 

Harrington  Crankshaft  Oil-Hole 
Drilling  Machine 

Edwin  Harrington,  Son  &  Co.,  Inc.,  17th  and  Callow- 
hill  Sts.,  Philadelphia,  Pa.,  has  brought  out  a  machine 
for  drilling  oil  holes  in  the  rod  bearings  of  crankshafts. 
The  machine,  as  shown  in  the  illustration,  is  provided 
with  four  spindles,  each  having  its  own  driving  motor 
and  feed  control.     The  spindle  heads  are  mounted  in 

SAFETY  WRENCH   FOR   HOPPER   CARS 

HARRINGTON  CRANKSHAFT  OIL-HOLE 
DRILLING  MACHINE 

Speciflcations :  DrilUng  capacity  in  steel,  A-in.  holes;  distance 
between  spindles,  maximum  lOJ  in.,  minimum  7g  in. ;  spindle 
traverse,  8  in.  ;  height,  spindles  above  table  43  in.,  table  above 
floor.  31  in.  ;  taper  hole  in  .spindles,  Morse  No.  2  ;  spindle  speeds, 
10(10  r.p.m.  ;  feeds  per  revolution  of  spindle,  0.002,  0.003,  0.004  and 
0.005  in.  ;  size  of  each  motor,  i  hp.  ;  speed  of  each  motor,  1750 
r.p.m.  ;  floor  space.  69  x  48  in. ;  weight,  without  motors  2150  lb., 
with  motors  2415  pounds. 

pairs  on  plates  that  permit  adjustment  of  the  distance 
between  the  spindle  noses  and  the  work. 

The  spindle  drive  is  through  belts  from  the  motors 
to  pulleys  at  the  rear  of  the  spindles  and  the  belt 
tension  is  taken  by  ball  bearings  so  arranged  as  to 
relieve  the  spindles  from  belt  strain.  Only  one  spindle 
speed  is  provided  for,  but  permanent  changes  in  speed 
may  be  made  by  changing  the  motor  pulleys.  The 
spindles  run  in  long  sleeves  having  bearings  their  full 
length.  The  feed  is  by  the  usual  rack  and  pinion,  the 
drive  being  by  spur  gears  through  worm  gearing  and 
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so  arranged  that  the  driven  gear  may  be  changed  to 
get  different  rates  of  feed.  Provision  is  made  for 
disengaging  the  feed  either  by  hand  or  automatically 
at  any  predetermined  point. 

The  plates  on  which  the  heads  are  mounted  are  pro- 
vided with  T-slots  to  allow  changing  of  spindle  center 

distances.  The  tank  and  two  pumps  for  cutting  lubri- 
cant comprise  a  separate  motor-driven  unit,  which  is 

placed  on  the  floor  beneath  the  machine.  With  the 
exception  of  the  jig  the  machine  is  furnished  complete 
as  shown. 

"Haiick"  Dtier  for  Bull  Ladles 
The  Hauck  Manufacturing  Co.,  Brooklyn,  N.  Y.,  is 

manufacturing  a  portable  drying  device  that  is  said  to 
heat  thoroughly  and  dry  the  lining  of  a  fifty-ton  ladle 
in  15  min.  or  less,  depending  upon  the  amount  of  heat 

supplied.     The  apparatus  comprises  a  20-gal.  steel  oil 

"HAUCK"    DRIER    FOR    BULL,    LADLES 

tank  equipped  with  a  150-lb.  pressure  gage,  oil  and  air 
regulating  valve;  one  length  of  special  oil-resisting 
liose;  one  length  of  high-pressure  air  hose,  and  one 
burner  with  a  long  handle  and  deflecting  plate.  The 
tank  is  mounted  on  a  truck  that  is  well  built  of  angle 
iron  and  provided  with  two  substantial  18-in.  wheels 
and  two  wheels  of  smaller  size.  Attached  to  the  truck 
is  a  davit,  from  which  is  suspended  by  a  steel  cable  the 
burner  and  deflecting  plate  which  may  be  raised  or 
lowered  by  means  of  a  small  windlass.  The  burner 
which  operates  with  compressed  air  at  a  pressure 
from  20  to  100  lb.,  burns  fuel  oil,  crude  oil  or  kero- 

sene, and  lights  instantly.  The  flame  spreads  evenly 
and  quickly  and  is  directed  downward  toward  the  bottom 
of  the  ladle.  The  drier  heats  the  bottom  and  sides  of 

the  ladle  white-hot,  if  required,  and  it  is  claimed  to  be 
a  more  efficient  and  less  expensive  method  than  the  use 
of  wood  fires. 

Zubar  Tipped  Tools 
A  special  method  of  welding  a  high-speed-steel  tip  to  a 

shank  of  inexpensive  material  has  been  developed  by 
the  Zubar  Manufacturing  Co.,  Inc.,  5701  McMahon 
Ave.,  Germantown,  Philadelphia,  Pa.     By  this  method 

it  is  claimed  the  weld  is  effected  over  the  entire  sur- 
face of  contact  between  the  two  metals  so  that  the 

possibility  of  the  tip  breaking  off  at  the  joint  is  reduced 
to  a  minimum.  This  line  of  tools  includes  all  standard 
shapes  and  sizes  and  is  furnished  in  special  shapes 
to  suit  requirements.    The  design  is  intended  to  combine 

ZITBAR  TIPPED  TOOLS 

the  advantages  of  a  solid  forged  tool  such  as  heat 
conductance,  strength,  etc.,  with  the  economical  features 
of  the  built-up  tool.  The  material  in  the  shank  allows 
the  tool  to  "give"  before  it  wiU  break  and  the  tip  may 
be  rehardened  at  any  time  in  the  usual  way.  The  tools 
can  be  tipped  with  any  make  of  high-speed  steel  de- 

sired b.v  the  customer  and  are  furnished  ground,  ready 
for  use. 

"Strand"  Link-Type  Flexible  Shaft 
N.  A.  Strand  &  Co.,  549  West  Washington  Boulevard, 

Chicago,  111.,  is  making  the  Link-type  flexible  shaft  to- 
gether with  its  couplings  shown  in  the  illustration.     It 

•STRAXD"    LINK-TYPE    FLEXIBLE    SHAFT 

Specifications  :  .Standard  Itnptli,  7  ft.  ;  links,  1  in.  in  diameter  : 
<liameter  over  casingr.  li  in.  :  niaxiinuni  speed,  1750  r.p.m.  ;  power 
delivered,  2  hp.  at  400  r.p.m. ;  will  operate  grinding  wheels  up  to 
10    X    IJ    inches. 

is  claimed  that  in  shafts  of  this  type  the  wear  on  the 
joints   is  reduced  to   the  minimum. 

Cherrying  Attachment  for  Jackson  Die- 
Sinking  Machines 

The  illustration.  Fig.  1,  shows  the  type  of  cherrj'ing 
attachment  which  is  now  being  put  on  the  No.  5  and 

No.  6  Jackson  duplex  typeless  die-sinking  machines. 
This  redesign  of  the  attachment  has  been  adapted  from 
a  similar  attachment  which  was  first  brought  out  for 
the  No.  10  machine  by  the  Jackson  Machine  Tool  Co., 
Jackson,  Mich. 

Fig.  2  shows  the  interior  of  the  housing  of  this  at- 
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FIG.  1.      CHERRYING  ATTACHMENT  FOR  JACKSON 
MACHINES 

tachment  which  is  made  with  a  circular  guide  in  which 
the  toolholder  oscillates  with  a  motion  which  has  the 
center  of  the  cutting  tool  as  its  center.  This  rotary 
oscillating  motion  is  provided  by  means  of  a  connecting- 
rod  attached  to  the  lug  on  the  upper  side  of  the  tool- 
holder. 

The  tool  housing  has  a  small   movement   so  timed 

FIG.    2. INTERIOR    CONSTRUCTION    OP   CHERRYING 
ATTACHMENT 

Improved   Diamond   Surface   Grinding 
Machine 

The  Diamond  Machine  Co.,  Providence,  R.  I.,  has 
lately  improved  its  automatic  surface-grinding  machine 
as  shown  in  the  illustration  herewith. 

One  improvement  is  in  the  elimination  of  one  motor. 
In  the  older  type  of  machine  separate  motors  were  used 

tnat  the  cutter  is  lifted  from  the  cut  on  its  return 
stroke  and  again  lowered  on  the  cutting  stroke.  Ample 
bearing  ways  and  take-up  gibs  in.sure  it  against  wearing 
loose. 

IMPROVED    DIAMOND    SURFACE    GRINDING    MACHINE 

for  the  spindle  and  table  drives  while  in  the  improved 
type  but  one  motor  of  3  hp.  is  used  for  both  purposes. 
Power  is  transmitted  to  the  spindle  by  chain  and  belt 
drive,  and  to  the  table  by  chain  drive  through  worm 
gearing  and  a  belt. 

The  second  improvement  is  in  the  method  of  hang- 
ing the  counterweight.  By  use  of  the  overhanging  arm 

shown  in  the  illustration,  the  cable  for  the  counter- 
weight is  kept  free  from  contact  with  any  part  of  the 

machine,  thus  preventing  wear  and  assuring  its  free 
movement. 

Putting  the  Back  Gears  in  Front 
By  Charles  F.  Whyte 

Every  once  in  a  while  someone  trots  out  the  old  trick 
of  boring  (or  threading,  or  some  other  operation)  on 
the  back  side  of  the  lathe;  a  practice  often  resorted 
to  by  the  writer. 

Now  will  some  one  tell  me  why  the  "back  gears" 
should  not  be  on  the  front  side  instead  of  at  the  back, 
and  so  reverse  the  direction  of  thrust  of  the  driving 

pinion? As  the  gears  are  located  in  contemporary  desigrn  the 
action  of  the  tool  tends  to  lift  the  work  while  the  pinion 
does  its  best  to  lift  the  lathe  spindle  and  between  the  two 
the  work  commences  an  up-and-down  movement,  limited 
only  by  the  amount  of  play  in  the  bearings,  resulting 
in  a  chattered  job. 

Reversing  the  direction  of  rotation  and  cutting  on 
the  back  side  often  gets  away  with  an  awkward  job, 
but  if  designers  had  an  eye  to  holding  revolving  parts 
steadily  to  one  side,  machines  would  often  do  more  and 
heavier  work  than  at  present. 
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By  B.C.  Porter, 

Negotiations  Under  Way  for  the 
Export  of  Railroad  Equipment 
Negotiations  are  being  conducted  by 

the  War  Department  with  France,  Po- 
land, Czechoslovakia,  and  the  Kingdom 

of  the  Serbs,  Croats  and  Slovenes,  for 
the  sale  of  large  quantities  of  railroad 
equipment  and  such  other  mateTial  as 
may  be  available  for  export.  It  is  quite 
probable  that  these  negotiations  will 
be  concluded  in  the  near  future  and  the 
sale  effected  of  practically  everything 
for  which  a  ready  domestic  market  does 
not  exist. 

at  once  pointed  out  that  the  greatest 
development  of  the  manufacturing  and 
central-station  groups  could  come  only 
with  the  establishment  of  sound  busi- 

ness principles  and  harmonious  rela- 
tions in  the  trade  and  distributing 

branches. 
Mr.  Feiker  is  a  constructive  thinker, 

with  a  resourcefulness  of  common- 
sense  ideas  that  amazes  even  his  asso- 

ciates who  know  him  best.  He  has 
never  been  content  in  his  editorial  work 
to  be  a  looker  on  but  has  gone  down 

F.  M.  Feiker  Becomes  Vice  Presi- 
dent of  McGraw-Hill  Co.,  Inc. 

Frederick  M.  Feiker,  formerly  edi- 
torial director  of  the  McGraw-Hill 

papers,  has  been  elected  vice  president 
in  charge  of  editorial  matters. 
A  little  over  four  years  ago  Mr. 

Feiker  joined  the  McGraw  organization 
as  editor  of  the  Electrical  World,  com- 

ing from  Chicago,  where  for  three 
years  he  had  been  chairman  of  the  edi- 

torial board  of  all  the  publications  of 
the  A.  W.  Shaw  Company,  among  them 
being  the  magazines  System  and 
Factory. 
The  new  vice  president  of  the 

McGraw-Hill  Co.  was  born  at  North- 
ampton, Mass.,  in  1881,  and  in  1904 

was  graduated  from  the  Worcester 
(Mass.)  Polytechnic  Institute  in  elec- 

trical engineering.  After  special  re- 
search work  in  the  field  of  high-tension 

transmission  with  Prof.  H.  B.  Smith, 
he  served  from  1906  to  1907  as  tech- 

nical journalist  with  the  General  Elec- 
tric Co.  While  in  that  work,  which 

brought  him  intimately  in  touch  with 
the  trade  and  business  publications  of 
the  country,  he  conceived  the  idea  of  a 
management  paper  devoted  to  all 
phases  of  manufacturing.  His  forward 
thinking  in  this  connection  resulted  in 
his  going  to  Chicago  in  1907  as  a  mem- 

ber of  the  staff  of  System.  Shortly 
afterward  this  idea  of  his  became  con- 

crete in  Factory,  a  magazine  of  man- 
agement, of  which  he  became  managing 

editor.  In  1912  he  became  chairman 
of  the  board  of  editors  of  all  the  A.  W. 
Shaw  publications. 

With  his  early  training  in  electrical 
engineering  and  his  later  experience  in 
the  field  of  selling  and  production  eco- 

nomics as  a  background,  Mr.  Feiker,  on 
returning  to  the  electrical  field  in  1915 
as  editor  of  the  Electrical  World, 
quickly  sensed  the  pressing  character 
of  the  commercial  problems  to  be 
solved  by  the  electrical  industry  ana 
with  characteristic  vision   and   insight 

F.  M.  FEIKER 

into  the  industry  and  there  rubbed  el- 
bows with  other  leaders  on  committees 

in  various  electrical  associations.  No 
small  share  of  the  constructive  think- 

ing of  the  electric  vehicle  section  of 
the  National  Electric  Light  Association 
in  the  past  four  years  has  been  his.  He 
is  this  year  chairman  of  the  New  York 
Section  of  the  Illuminating  Engineer- 

ing Society.  He  is  also  a  member  of 
the  other  principal  engineering  so- cieties. 

At  the  annual  meeting  of  the  edi- 
torial conference  of  the  New  York 

Business  Publishers'  Association,  Inc., 
held  at  the  Automobile  Club  on  Jan.  13, 
Mr.  Feiker  was  elected  chairman  of  the 
conference  for  the  ensuing  year.  His 

three  years'  service  as  secretary- 
treasurer  of  this  organization  emi- 

nently fits  him  for  the  new  office. 

Wickwire   Steel   Absorbed 

The  Clinton-Wright  Wire  Co.,  a  re- 
cent consolidation  of  a  number  of  inde- 

pendent wire  concerns,  has  acquired 
the  Wickwire  Steel  Co.,  Buffalo.  The 
merged  company  will  be  known  as  the 
Wickwire-Spencer    Steel    Corporation. 

Ohio  and  Michigan  Schools  Lead 
in  Filing  Questionnaires 

Ohio  and  Michigan  educational  in- 
stitutions are  leading  the  institutions 

of  other  states  in  filing  questionnaires 
with  the  War  Department  as  the  first 
step  toward  obtaining  the  surplus  ma- 

chine tools  which  are  to  be  sold  under 

the  Caldwell  Bill.  The  Ohio  "and  Michi- 
gan schools  that  have  filed  question- 

naires will  have  first  choice  of  the  ma- 
chine tools  to  be  sold  them  by  the  War 

Department  at  15  per  cent  of  their 
original  cost  to  the  Government.  Cou- 

pons entitling  the  institutions  to  obtain 
machine  tools  will  be  issued  in  the  se- 

quence of  filing  questionnaires.  The 
last  schools  to  fulfill  the  requirements 
of  the  War  Department,  as  a  result, 
will  obtain  their  orders  from  the  stock 
left  by  those  who  took  advantage  of 
the  offer  first. 

The  Director  of  Sales  will  pass  upon 
the  eligibility  of  institutions  applying 
for  tools.  Those  qualifying  will  be 

issued  coupons  for  the  number  of  ma- 
chines allotted  to  them,  each  coupon  be- 

ing good  for  the  purchase  of  one  ma- 
chine. Eligible  institutions  will  be  fur- 
nished from  time  to  time  by  the  va- 

rious bureaus  having  surplus  machine 
tools  descriptive  bulletins  of  such  • 
equipment  from  which  selection  may 
be  made. 

Ball  Bearings  in   Steamship 

Engines 
The  Swedish  ball-bearing  manufac- 

turers, after  introducing  ball  bearings 
in  rolling  stock  on  the  state  railways, 
are  now  going  to  introduce  the  ball- 

bearing principle  in  ship  construction, 
in  connection  with  propeller  shafting, 

according  to  a  report  from  Consul  Wal- 
ter H.  Sholes,  at  Coteborg,  Sweden. 

The  problem  completes  the  construc- 
tion of  a  bearing  able  to  withstand  all 

axial  pressure  from  the  propeller  and 
excluding  all  possibilities  of  hot-box troubles. 

»   

The   World's   Largest    Sale  of 
Commercial  Airplanes 

What  is  said  to  be  the  world's  largest 
sale  of  commercial  airplanes  was  made 
at  the  Aeronautical  Show,  Chicago,  111., 
Jan.  12.  One  company  sold  440  planes 
to  B.  L.  Brookins,  Tulsa,  Okla.,  for 
$2,500,000.  It  is  stated  that  airplanes 
are  now  in  great  demand  in  oil  fields 
as  operators  are  using  them  to  reach 
new  fields  when  an  oil  strike  is  made. 
The  directors  of  the  show  estimated 
that  1,700  planes  were  sold  during  the 
week  of  the  show. 
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Disposal  of  Surplus  Road-Making 
Equipment 

Practically  all  road-making  equip- 
ment which  has  been  declared  surplus 

by  the  War  Department  here  is  being 
transferred  to  the  Department  of  Agri- 

culture. That  department  has  been 
unable  to  obtain  sufficient  quantities 
of  this  class  of  material  in  the  United 
States  and  was  forced  to  secure  the 
return  from  France  of  a  large  part  of 
the  equipment  which  was  surplus  there. 

the  smaller  towns.  Provisions  are  be- 
ing made  for  the  growth  of  the  Wills- 

Lee  Co.  to  a  point  where  it  can  employ 
60,000  people,  which  gives  some  idea 
of  the  future  of  Marysville. 

New   President   of   the   Johnson 
Bronze  Company 

At  a  meeting  of  the  board  of  direc- 
tors of  the  Johnson  Bronze  Co.,  New 

Castle,  Pa.,  last  November,  P.  J. 
Flaherty  was  elected  president  of  the 

A  New  Industrial  City 
A  new  industrial  city  which  prom- 

ises to  combine  not  only  the  latest  ideas 
in  factory  construction  and  machine 
equipment  but  also  the  most  modern 
ideas  on  housing  accommodations,  and 
the  welfare  of  its  people,  is  Marysville, 
Mich.,  just  below  Port  Huron  on  the 
St.  Claic  River.  This  is  the  site  of 

the  new  plant  of  the  Wills-Lee  Co., 
which  is  to  build  a  new  automobile, 
and  such  allied  interests  as  the  Pressed 
Metals  Co.,  Ltd.,  Detroit  Edison  Co., 
Detroit  Aluminum  and  Brass  Co.,  De- 

troit Gear  and  Machine  Co.  and  others. 

Some  of  these  plants  are  already  un- 
der construction. 

Marysville  will  be  unique  in  many  re- 
spects. It  has  been  planned  to  the 

smallest  detail,  including  residence  dis- 
tricts, manufacturing  areas,  retail  busi- 
ness section,  parks,  playgrounds, 

streets  and  boulevards.  It  is  probably 
the  only  city  that  is  designed,  just  as  a 
building  is  designed,  for  generations 
to  come. 

Messrs.  Wills  and  Lee  state  that 
there  are  two  principles  upon  which  the 
town  of  Marysville  is  founded  and  is 
being  built;  the  first  is  good,  honest, 
well-paid  work;  the  second  is  good, 
wholesome,  clean,  and  contented  living. 
They  want  Marysville  to  realize  the 
highest  ideals  of  American  industry,  to 
be  a  city  of  the  best  workmanship,  the 
best  citizens,  and  the  most  contented 
and  prosperous  American  families. 
Everybody  in  Marysville  is  going  to  be 
busy.  But  everybody  is  also  to  have 
the  surroundings,  the  opportunity,  the 

time  and  the  I'eason  to  be  happy. 
Houses  of  various  sizes  are  being  built 

and  will  be  sold  at  low  prices  and  on 
easy  terms.  Community  houses  or 
bachelors'  quarters  are  being  built  on 
an  entirely  different  plan  than  the 
usual  "bunk"  house.  The  rooms  are  of 
good  size,  well  furnished  in  an  attrac- 

tive manner,  and  every  effort  will  be 
made  to  provide  a  home  atmosphere. 
It  is  not  the  desire  to  attract  men  from 
the  large   industrial  centers,  but  from 

P.  J.  FLAHERTY 

company  to  fill  the  vacancy  created  by 
the  death  of  G.  W.  Johnson. 

Mr.  Flaherty  organized  the  Johnson 
Bronze  Co.  and  in  reality  has  been  the 
executive  head  of  the  firm  since  Janu- 

ary, 1909,  at  which  time  this  company 
was  known  as  the  American  Car  and 
Ship  Hardware  Company. 

Government   Gets  $4,990,692  for 
Surplus  Machine  Tools 

The  surplus  machine  tools  which 
have  been  disposed  of  by  the  Govern- 

ment up  to  the  end  of  1919  brought  in 
$4,990,692.  The  original  cost  to  the 
Government  of  those  tools  was  $5,245,- 
568.30.  Other  types  of  machinery  and 
engineering  equipment  sold  as  surplus 
property  brought  in  $4,535,910  The 
original    cost    of   that   equipment   was 

$7,679,494.   ♦   

Banking    Corporation    in     Spain 
Buys  Surplus  Automobile  Tires 
All  the  automobile  tires  of  millimeter 

size  which  were  declared  surplus  by  the 
War  Department  have  been  sold  to  a 
banking  corporation  in  Spain,  and  are 
in  process  of  delivery.  One  million 
yards  of  meltons  have  been  sold  to 
Greece  and  delivery  is  being  arranged. 

The  1920  New  York  Automobile 

Show 
The  great  growth  of  the  automobile 

industry  is  reflected  in  the  ever-increas- 
ing exhibits  at  the  New  York  Annual 

Automobile  Show,  and  this  also  gives 
us  a  good  idea  of  the  extent  to  which 
the  automobile-accessory  business  has 
grown.  In  spite  of  the  growth  of  a 
number  of  the  large  companies,  new  au- 

tomobile builders  and  assemblers  seem 
to  be  coming  into  the  field  with  consid- 

erable rapidity.  In  most  cases  the  as- 
semblers are  using  motors  and  other 

parts  which  are  more  or  less  well  known 
and  generally  employing  what  might 
almost  be  called  standard  body  lines. 
Even  some  of  the  older  and  well-known 
cars  have  dropped  almost  every  trace  of 
their  distinctive  appearance  and  have 
become  standardized  so  far  as  lines 
and  general  fittings  go. 

Although  the  present  year  will  see 
at  least  two  new  eight-cylinder  cars, 
there  seems  to  be  a  tendency  back  to- 

ward the  six-cylinder  motor;  while  in 
a  few  cases  firms  which  formerly  used 
sixes  are  now  using  fours.  Many  be- 

lieve that  this  is  the  trend  and  that 
motors  with  more  than  six  cylinders 
are  likely  to  be  the  exception  in  a  few 
years.  One  of  the  tendencies  is  toward 
accessibility  of  motor  fittings,  such  as 
carburetor,  magneto,  pump  and  other 
parts.  The  vacuum  feed  enables  the 
carburetor  to  be  placed  high  on  the 
cylinder  block,  making  adjustment  and 
repair  much  less  difficult.  There  are, 
however,  many  points  yet  to  be  rede- 

signed with  a  view  to  easy  repair  and 
replacement — notably  the  speedometer 
driving  gear,  which  is  on  the  propeller- 
shaft  end  of  the  transmission.  In  al- 

most every  car  this  is  a  solid  gear 
which  cannot  be  replaced  without  tak- 

ing down  the  propeller  shaft  and  in 
some  cases  the  transmission  itself. 

A  new  valve  motion  is  shown  on  one 

of  the  light  sixes,'  in  which  the  valves 
are  set  at  a  slight  angle  and  the  throw 
of  the  cams  increased  by  levers  which 
act  as  valve  lifters.  The  placing  of 
t.ie  valves  on  an  angle  is  also  done  by 
a  builder  of  an  eight-cylinder  motor, 
the  theory  being  that  the  gas  flows 
ruors  readily  around  the  valve  than 
when  these  are  parallel  with  the  cylin- 

der bore. 

There  are  practically  no  changes  in 
transmissions  in  spite  of  the  acknowl- 

edged need  for  a  more  flexible  method 
of  transmitting  power  from  the  motor 
to  the  rear  axle.  The  electric  gear 
shift  appears  in  a  more  convenient 
form  but  does  not  add  to  the  flexibil- 

ity, while  the  magnetic  drive  seems  to 
have  undergone  no  changes. 
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The  locking,  positive  or  nonskidding 
differential,  by  whatever  name  it  may 
be  called,  seems  to  be  making  slow 
headway  in  spite  of  its  apparent  ad- 

vantages, especially  in  the  passenger- 
car  field.  Some  truck  makers  are  using 
it  as  standard  equipment  and  report- 

ing good  results. 
The  use  of  aluminum  pistons  seems 

to  be  growing,  although  not  as  rapidly 
as  expected  by  some  of  its  advocates. 
There  are,  however,  eighteen  passenger 
cars  so  equipped,  and  drop-forged  alu- 

minum connecting  rods  are  not  only 
being  talked  of  but  are  exhibited  by  at 
least  two  different  makers  of  aluminum 
alloys.  One  of  the  somewhat  surpris- 

ing uses  of  aluminum  is  for  cylinder- 
block  castings  on  a  truck  and  tractor 
engine,  cast-iron  liners  being  used  in 
the  cylinder  bore.  This  is  in  line  with 
a  marked  tendency  to  eliminate  ex- 

cessive waste  in  truck  construction  as 

well  as  in  passenger-car  motors.  Along 
this  line  several  experiments  are  be- 

ing made  with  aluminum  castings  for 
rear-axle  housingB  and  for  wheels  fcxr 
trucks  and  large  motor  buses. 

The  proportion  of  closed  care  to  open- 
body  models  is  steadily  inciwaaing,  and 
some  makers  expect  to  produoe  at  least 

40  per  cent  of  this  year's  cars  fn  dosed 
bodies.  The  contest  between  magneto 

and  battei-y  ignition  still  goes  merrily 
on,  with  the  numbers  favoring  battery, 
although  the  old  magneto  has  many 
staunch  friends.  A  somewhat  similar 
contest  is  being  waged  in  the  case  of 
wheels,  the  steel  disk  wheel  seemingly 
making  greater  headway  than  the  wire 
wheel,  which  a  few  years  ago  seemed 
destined  to  be  much  more  widely  used 
than  it  is  at  present.  In  one  instance 
a  disk  wheel  is  made  of  i^-in.  saw 
steel  so  as  to  give  flexibility  as  well 
as  lightness. 

Steam  cars  are  still  confined  to  the 
Stanley,  which  always  attracts  an  in- 

terested crowd.  The  air-cooled  motor 
was  represented  by  two  concerns  with 
somewhat  similar  motors,  although  the 
newer  car  has  worked  out  some  of  the 
details  in  a  different  manner. 

Sale  of  Steel  at  Dodge  Brothers* 
Detroit  Plant  No.  3 

The  Director  of  Sales  announces  that 
the  Ordnance  Salvage  Board  through 
the  Detroit  District  Ordnance  Office 

is  offering  for  sale  by  negotiation  ap- 
proximately 980,000  lb.  of  steel,  located 

at  Dodge  Brothers'  Plant  No.  3,  De- 
troit, bids  for  which  are  now  being 

invited  by  the  District  Ordnance  Office. 
Included  in  this  lot  of  material  is  flat, 

round,  square  and  hexagon  cold-rolled 
stock;  flat,  round  and  square  machine 
steel;  round  and  flat  screw  stock;  hot 
rolled  rounds,  and  round  forging  steel 
in  various  sizes. 

Offers  for  this  material  or  any  part 
of  it  will  be  accepted  by  the  Detroit 
District  Ordnance  Office  by  letter  or 
telegram.  Further  information,  to- 

gether with  a  complete  description  of 
the  steel  offered  for  sale,  may  be  ob- 

tained from  the  Detroit,  office. 

George  R.  Cullingworth 

George  Rhodes  CuUingrworth,  vice 
president  of  the  Garvin  Machine  Co., 
died  at  his  residence  in  New  York  City 
on  Dec.  15,  1919.  Mr.  Cullingworth 
was  born  on  Aug.  24,  1837,  in  Mana- 
yuTik,  Pa.,  which  at  that  time  was  a 
suburb  of  Philadelphia.  He  attended 
public  scliool  there  until  he  was  about 
sixteen  years  of  age  when  he  entered 
his  father's  machine  shop  to  serve  his 

GEORGE  R  CULLINGWORTH 

apprenticeship.  In  1857  he  worked  as 
a  journeyman  for  Bement  &  Dougherty 
(now  the  Bement  works  of  the  Niles- 
Bement-Pond  Co.)  and  continued  there 
until  1859,  when  he  went  to  work  at 

Colt's  Armory,  Hartford,  Conn.  He 
afterward  was  employed  as  a  tool- 
maker  at  the  Star  Armory,  Yonkers. 
N.  Y.  From  Yonkers  he  went  to 
Trenton,  N.  J.,  and  took  a  contract 
for  making  guns.  In  1865  he  was 
foreman  for  E.  E,  Garvin  &  Co.,  New 
York.  Leaving  there  in  1887  he  en- 

tered business  as  a  member  of  the  Arm 
of  Sargent  &  Culling^vorth,  New  York. 
Here  he  did  pioneer  work  in  the  man- 

ufacture of  air  compressors  and  rock 
drills.  He  also  did  some  work  in 
connection  with  the  erection  of  the  ele- 

vated railroads  in  that  city  and  was 
the  inventor  of  the  well-known  ticket 
chopper  which  is  still  in  use.  Later 
the  Ingersoll-Sargent  Co.  (Now  the 
Ingersoll-Rand  Co.)  bought  his  interest 
in  the  business.  When  E.  E.  Garvin 
died,  Mr.  Cullingivorth  was  made  a 
trustee  of  his  estate  and  this  bring- 

ing him  in  close  touch  with  the  Garvin 
Machine  Co.  (successor  to  E.  E.  Garvin 
&  Co.)  he  entered  its  employ  and  was 
in  charge  of  much  of  the  experimental 
and  special  work. 

A  thorough  mechanic  and  possessor 
of  a  genial  disposition.  Mr.  CuUing- 
worth  was  greatly  beloved  by  all  who 
knew  him.  He  was  a  member  of  the 
American  Society  of  Mechanical  En- 

gineers and  vice-president  of  the  Gar- 
vin Machine  Co. 

Revalidating  American  Trade- 
Marks  in  Germany* 
By  F.  H.  Williams 

Vice  President  Trade-.Mark  Title  Company 
This  article,  which  is  based  on  special 

cable  despatches,  includes  an  illumin- 
ating and  timely  discussion  of  the  entire 

domestic  and  foreign  trade-mark  sit- 
uation, of  immediate  interest  to  every 

concern  which  has  or  thinks  it  has  a 
property  right  in  a  mark  or  trade  name. 

Under  a  recently  outlined  course,  the 
German  commissars  have  indicated  that 
the  taking  over  of  American  trade- 

marks in  Germany  was  only  the  result 
of  a  compulsory  administration;  and 
that  in  order  to  give  absolute  protection 
to  American  trade-marks  in  the  future 
and  remove  any  doubt  of  their  legality, 
the  present  German  Government  is  will- 

ing to  accept  registrations  for  Amer- 
ican trade-marks  at  this  time  to  the 

end  of  revalidating  and  registering 
the  same. 

This  indication  assures  American 
manufacturers  interested  in  a  desire  to 
continue  to  do  business  in  Germany  and 
to  protect  their  mark  there,  and  all  who 
formerly  registered  their  mark  in  that 
country,  an  unusual  opportunity;  and 
business  executives  should  give  these 
matters  immediate  attention,  that  their 
board  of  directors  may  act  and  take 
advantage  of  the  new  situation  at  the next  meeting. 

It  is  to  be  regretted  that  in  American 
business  circles  our  busy  executives  do 
not  give  their  trade-mark  matters  per- 

sonal attention:  it  very  seldom  reaches 
the  board  of  directors'  meetings,  as  it should  do.  Trade-mark  details  have 
been  passed  to  minor  clerks,  or  clerks 
who  have  had  an  inkling  of  patent  law, 
and  more  or  less  handled  as  a  side  issue 
to  the  patent  features  of  large  business 
interests  when  they  deserve  a  much 
larger  consideration.  The  result  has 
been  that  until  a  concern  saw  its  trade- 

mark in  litigation,  it  deemed  the  matter 
of  secondary  importance.  When  once  in 
litigation,  and  executives  are  compelled 
to  sit  in  a  court  room  for  days  or  weeks 
and  listen  to  testimony  concerning  a 
trade-mark,  hear  the  argument  of  coun- 

sel, and  the  importance  of  their  situation, 
then  alone  are  they  awakened  to  what  a 
trade-mark  really  is.  Whereas,  had  their 
trade-mark  matters  received  the  atten- 

tion they  really  deserved  within  their 
business  and  advertising  household,  very 
few  would  see  their  marks  in  jeopardy. 
Instead  of  that,  hundreds  and  hundreds 
of  trade-mark  owners  are  continually 
put  on  their  inquiry  to  defend  their 
marks  from  year  to  year,  and  go  to 
endless  expense  in  lawsuits,  all  of  which could  be  avoided. 

With  the  foreign  trade-mark  situ- 
ations, business  executives  are  daily 

signing  at  the  request  of  patent  at- 
torneys blank  powers  of  attorney,  which 

are  forwarded  to  all  parts  of  the  world. 
The  practice  has  been  part  of  a  loose 
system  concerning  foreign  registration 
of  trade-marks  for  many  years,  and 
has  caused  an  endless  amount  of  trouble 
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Condensed-Clipping  Index  of  Equipment 
Patented  Aug.  20,  1918 

Wheels,   AbraHive. 
Wolf  New  Process  Co.,  Meriden,  Conn. 

"Ainpriran  Machinist,"  Oct.   23,  1919 

Tile  Wolf  New  Process  Abrasive  Wheels  is  a  new  and  secret 
process  which  produces  a  free  cutting  wlieel  at  a  low  cost.  Any 
desired  abrasive  may  be  used,  the  company's  process  concerning only  the  bond  and  the  modifications  of  methods  of  handling  made 
possible  by  it.  Wheels  may  be  made  of  any  size  or  shape  within 
the  limits  of  present  commercial  standards. 

Chest,  Utility    Tool. 
Union  Tool  Chest  Co..  Inc..  Rochester,  N.  T. 

"American    Machinist,"    Oct.    30,    1919 

Tlie  frame  is  constructed  of 
kiln-dried  oak  with  joints  lock- 
cornered.  Tlie  tray  is  built  in 
the  same  manner  and  fitted  witli 
movable  partitions.  The  top  and 
bottom  of  the  cliest  are  rabbeted, 
nailed  and  glued.  Inside  dimen- 

sions (type  L.)  :  Length,  loj  in.; 
width.  7  in.  ;  deptli.  65  in.  ;  tray. 
14  J  by  4  in.  ;  deptli,  IJ  in.  ;  weight, 
all  wood,  6  lb.  ;  leather  covered, 
8  lb.  Type  LL  is  184  in.  long, 
other  dimensions  including  tray 
being  the  same.  Weights,  7  and 
8   lb.   each,   respectively. 

Gage,   Cylinder   Teiitliiir. 
Federal  Products  Corp.,  393  Harris  Ave,  Providence.  R.  I. 

"American  Machinist,"  Oct.  30.  1919 

Designed  to  detect  slightest  va- 
riation in  the  bore  of  cylinder 

and  to  operate  in  vertical  or  hori- 
zontal position  :  centralizing  sup- 

port operated  by  handwheel  holds 
apparatus  in  position  and  permits 
device,  including  the  dial,  to  turn 
freely,  in  either  direction.  Dial 
is  graduated  in  thousandths  of  an 
inch  :  hand  is  operated  by  a  steel 
rod  actuating  rack  and  pinion. 
A  small  lever  is  used  to  depress 
the  feelers  when  inserting  them  into  the  cylinder,  after  which, 
by  releasing  the  lever,  feelers  are  automatically  released  agaimit 
the   walls   of   the  cylinder. 

Saw   Bench. 
Baxter  D.   Whitney  &  Son,  Inc.,  Wlnchendon,   Mass. 

"American   Machinist,"   Oct.    30,    1919 

Two  motors,  having  a  speed  of 
34.50  r.p.m..  are  mounted  on  saw 
arbor.  Motor  housings  are  part  of 
the  yoke  carrying  saw  arbor  and 
the  ball  bearings,  all  of  whicli  arc 
tilted  as  a  single  unit  to  the  desired 
bevel  cut  of  the  saw.  instead  of  the 
usual  method  of  tilting  the  table. 
Tiu;  method  of  mounting  the  motors 
iliminates  all  extra  bearings.  By 
thf  movement  of  a  handwheel  the 
saw  arbor  can  be  tilted  to  saw  at 
any  desired  angle  up  to  15  deg. 
The  motors  can  be  started  and 
stopped  by  inclosed  switch  mounted 
on   tile  machine. 

A'i»e,  M.  K.  C.  Air-Operated,  Machine, 
Manufacturers  Equipment  Co.,  Waller  and  Filmore  Sts., 

Chicago,    IlL 

"American    Machinist,"   Oct.    30,   1919. 

Serves  the  same  purpose  for 
milling  and  drilling  machines  that 
the  air-operated  chuck  serves  for 
a  lathe.  Not  intended  for  uni- 

versal use,  but  is  best  adapted 
for  handling  large  numbers  of 
pieces  on  a  production  or  manu- 

facturing basis.  The  movable 
jaw  has  a  power  stroke  of  J  in. 
and  is  double  acting,  being  con- 

trolled by  a  small  lever  valve. 
The  cylinder  used  is  eitlier  6  or  8  in.  in  diameter,  designed  for 
80  lb.  per  square  inch.  Length  over  all,  28  in. ;  width,  12  in. ; 
height  to  top  of  Jaw,  63  in. ;  size  of  jaw,  8  in.  by  35  in. ;  capacity, 
between   jaws,    6    in.  ;    total   weight,    225    pounds. 

Screwdriver,   Power. 
H.   Hollingshead,  55   Liberty  St.,  N.  Y. 

"American   Machinist,"   Oct.    30,   1919 

Screw  or  drill  driver.  The  motor  will  run 
on  either  alternating  or  direct  current  of 
110  to  120  volts.  The  drive  from  the  motor 
to  the  spindle  is  through  worm  gearing  pro- 

vided witli  ball  bearings.  The  spindle  can 
be  started  and  stopped  at  will  by  means 
of  a  clutch  ;  can  be  used  as  a  liand  wrench 
so  that  a  tlglit  sciew  or  nut  can  be  started 
hy  hand  before  turning  on  the  power.  The 
macliine  weighs  14  lb. ;  the  body  is  4  in.  in 
diameter  and  10  in.  long.  The  motor  is  3  to 5   hp. 

f'utters.  Push  Ke.vway,  Velco. 
V.  E.  La  Pointe  Manufacturing  Co.,  Manchester.  Conn. 

"American   Machinist,"  Oct.   30,   1919 

.Vre  intended  for  use  in  an  arbor  pre.ss  or  similar  machine 
although  they  can  be  driven  through  the  holes  with  a  soft  ham- 

mer. One  pass  through  a  hole  finishes  the  keyway.  Tlie  bodies 
are  the  same  size  as  the  holes  in  which  the  keyways  are  to  be 

Drill,  Air,  Keller  Master  ValveleHH. 
Keller   Pneumatic   Tool   Co.,   20   B.  Jackson   Blvd.,   Chicago.   III. 

"American  Machinist,"   Oct.   30,  1919 

Drill  is  iiglit  weiglit,  compact 
and  consists  of  four  single-acting 
pistons  arranged  in  pairs  at  riglit 
angles,  each  pair  being  connectt*d 
to  opposite  wrists  of  tlie  crank- 

shaft. These  drills  are  built  in  non- 
reversible and  leversible  types, 

including  a  reversible  wood-l)oring macliine  and  a  reversible  grinding 
machine. 

broaclied  and  the  cutters  are  for  standard  keyways.  At  present 
these  tools  are  made  in  sizes  ranging  from  J  to  1  in.,  varying  by 
16tha.  The  cutter  blades  are  interchangeable  and,  when  worn 
or  broken,  may  be  replaced  with  new  ones.  The  blades  can  be 
furnJslied   with  straight  teeth  or  witli  "Velco"  staggered  teeth. 

Clip,  paste  on  3  x  5-in.  cards  and  file  os  desired 
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to  many  American  manufacturers.  This 
abuse  of  these  powers  of  attorney  has 
occured.  not  in  a  few  instances,  but  in 
hundreds,  in  almost  every  country  of 
the  world. 

Another  interesting  situation  taking 
place  with  regard  to  foreign  registra- 

tions as  a  result  of  these  powers  of 
attorney  has  been  the  filing  in  several 
countries  of  documents  that  do  not  meet 
the  requirements  of  the  laws  of  the 
respective  countries.  It  has  been  the 
rule  with  many  to  file  any  kind  of  docu- 

ment in  order  to  secure  the  registration 
of  the  mark.  In  many  countries  the 
laws  call  for  the  filing  of  a  certified 
copy  of  the  United  States  Trade- Mark 
Registration.  This  has  not  been  done, 
and  other  documents  have  been  filed  in 
lieu  of  same.  Should  the  time  ever 

arrive  when  any  of  these  trade-marks, 
registered  in  this  way,  come  into  ques- 

tion and  they  reach  the  stage  of  a  law- 
suit, these  very  points  will  throw  the 

trade-mark  registration  out  in  favor  of 
a  third  party,  and  thus  invalidate  the 
whole  registration,  perhaps  not  alone 
in  one  country  but  in  many  countries. 

The  foregoing  situation  is  mentioned 
because  Germany  was  one  of  those 
countries  that  heretofore  required  a 
United  States  Trade-Mark  Registration, 
and  proceedings  along  the  line  indicated 
were  often  taken  where  it  was  im- 

possible to  secure  a  United  States  Reg- 
istration to  overcome  these  points. 

Under  the  new  situation  regarding 
trade-marks,  these  former  objections 
can  now  be  overcome  legally  where  a 
United  States  Registration  cannot  be 
secured  and  those  who  are  familiar  with 
these  new  regulations  will  have  no 
trouble  in  filing  the  necessary  and  proper 
specifications  to  secure  the  registra- 

tion of  their  American  trade-marks. 
Trade-mark  rights  in  Germany  will 

continue  to  remain  property  rights  in 
the  Republic  of  Germany,  just  as  they 
remain  property  rights  in  the  several 
states  of  the  United  States. 

There  is  no  such  thing  as  a  "common 
law  right"  in  trade-marks  in  Germany, 
and  even  here  in  the  United  States  the 

so-called  common  law  right  in  a  trade- 
mark is  a  very  much  misquoted  term, 

as  expressed  in  encyclopedias  and 
other  reference  works. 

Common  law  rights  in  trade-marks 
in  countries  that  recognize  common  law 
exist  only  where  there  are  no  statutory 
laws  upon  the  subject.  In  view  of  re- 

cent court  decisions  in  the  United  States 

on  trade-marks,  there  is  not  much  left 
to  the  idea  of  a  common  law  right  in 
trade-marks  in  this  country. 

Because  of  the  foregoing  stituation, 

trade-mark  "gorillas"  have  made  their 
appearance  within  our  own  gates,  and 
daily  American  trade-marks  are  being 
grasped  right  at  our  doors  by  unethical 
legalized    stealings. 

Correct  protection  of  trade-marks, 
and  litigation  concerning  trade-marks 
is  of  such  unusual  character  that  it 
becomes  a  specialized  law  practice,  not 
alone  in  the  United  States,  but  in  nearly 
all  foreign  countries.  It  can  hardly  be 
said  that  the  average  patent  attorney 
is  fully  competent  to  handle  trade-mark 
matters;  the  best  proof  of  this  is  that 

the  majority  of  patent  attorneys  are 
not  admitted  to  practice  law.  When  it 
comes  to  a  litigated  case  they  usually 
employ  counsel  and  simply  sit  in  the 
case  themselves  in  an  advisory  capacity. 
The  net  result  of  this  has  been  that 

upon  reaching  the  court  room  the  aver- 
age American  client  was  surprised  to 

be  introduced  to  new  counsel  in  his 
trade-mark  litigation. 

Considerable  litigation  over  trade- 
marks has  reached  the  courts  as  a 

result  of  American  manufacturers  be- 
lieving that  they  were  properly  regis- 

tered with  some  government  depart- 
ment either  in  this  country  or  in  some 

foreign  country,  whereas  as  a  matter 
of  fact  all  that  had  been  done  was  to 

register  their  trade-mark  with  some 
private  registration  trade-mark  bureau. 
Thousands  of  American  trade-marks  to- 

day are  relying  upon  this  sort  of  trade- 
mark registration  for  their  protection: 

a  registration  that  is  worthless,  and 
usually  made  under  false  pretenses  in 
connection  with  some  alleged  vigilance 
service. 

Thousands  of  these  American  marks 
are  likewise  recorded  with  private 
foreign  registration  bureaus. 

One  would  not  record  his  deed  to 
a  piece  of  real  estate  in  any  other 
office  than  with  the  county  clerk  or  the 
registrar  of  deeds,  or  the  proper  official 
receiving  such  documents  for  record. 
Likewise,  one  should  secure  his  prop- 

erty rights  in  his  trade-marks  along 
the  same  line,  through  proper,  recorded 
official  sources.  Laws  afford  this  pro- 

tection and  record  in  every  country  in 
the  world,  and  all  that  is  necessary 
for  the  American  manufacturer  is  to 
seek  correct  service. 

The  expenditure  of  a  few  thousand 
dollars  for  correct  world-wide  service  is 
better  than  later  expending  thousands 
of  dollars  for  the  taking  of  testimony 
and  the  trial  of  a  lawsuit.  The  burden 
is  on  the  American  manufacturer  to 
seek  every  avenue  of  protection.  If 
he  does  not  do  this,  that  is  his  fault; 
he  must  sooner  or  later  pay  the  penalty. 

The  law  of  no  country  concerns  itself 
with  the  motives  of  men  when  their 
acts  are  lawful.  This  is  true  in  the 
United  States  and  in  foreign  countries. 
Nor  do  the  courts  concern  themselves 
with  the  injuries  that  result  from  the 
exercise  of  lawful  rights  and  privileges, 
and  this  is  true  where  the  aggrieved 
party  had  the  opportunity  to  take  ad- 

vantage of  the  laws  of  property  in 
trade-marks  but  neglected   to  do   so. 

It  might  be  of  interest  to  know  that 
no  trade-mark  rights  have  been  sold  by 
the  German  ti'ustees  under  their  com- 

pulsory administration. 
There  is  serious  doubt  as  to  whether 

the  American  Alien  Property  Custodian 
ever  acquired  a  property  right  in  any 
United  States  Trade-Mark  Registration 
or  even  the  property  itself  of  the 
alleged  German  enemy  whose  property 
was  confiscated.  These  trade-marks 
were  confiscated  as  if  such  property 
right  existed.  No  one  has  ever  secured 

a  property  right  in  a  trade-mark 
through  a  United  States  Patent  Office 
registration;  all  that  has  been  secured 
has   been   a    certificate    of   registration 

showing  that  through  the  statement  o£ 
the  applicant,  and  as  a  result  of  a  cer- 

tain examination  and  procedure  in  the 
Patent  Office,  the  trade-mark  has  been 
allowed  to  become  registered,  and  from 
that  act  it  has  what  might  be  prima 
facie  evidence  of  title  to  the  trade-mark. 
The  same  is  always  in  a  situation  where 
it  may  become  void  through  a  court action. 

That  considerable  doubt  on  the  part 
of  the  Alien  Property  Custodian  existed 
as  to  his  right  to  dispose  of  these  trade- 

marks is  evidenced  by  the  fact  that 
whenever  any  assignment  of  a  trade- 

mark was  made  it  carried  with  it  the 
following   clause: 

"It  is  expressly  provided,  however, 
that  this  sale  is  made  without  recourse 
of  any  kind,  or  by  any  one,  upon  the 
undersigned  as  Alien  Property  Custo- 

dian, or  upon  any  successor  in  office  or 
the  undersigned,  or  any  agents,  liquida- 

tors, or  employees  of  the  undersigned, 
as  Alien  Property  Custodian  or  his  suc- 

cessor in  office,  and  is  accepted  subject 

to  such   condition." 
The  next  few  years  will  witness  an 

endless  number  of  lawsuits  in  the  courts 

of  the  United  States  and  foreign  coun- 
tries regarding  trade-mark  situations 

that  have  arisen  as  a  result  of  the  condi- 
tions due  to  the  war.  A  number  of 

very  interesting  questions  will  be 
brought  out. 

Hundreds  of  the  German  trade-marks 
sold  by  the  American  Alien  Property 
Custodian  will  become  involved,  with 
millions  of  dollars  being  spent  in  liti- 

gation, and  every  American  purchaser 
of  these  trade-marks  should  now  take 
every  precaution  to  anticipate  these 
lawsuits  and  protect  themselves  from 
every  angle. 

A  leading  trade-mark,  on  which  mil- 
lions of  dollars  have  been  expended  in 

the  United  States  and  Canada,  was  con- 
fiscated by  the  American  Alien  Enemy 

Custodian.  It  was  duly  sold  to  Ameri- 
cans here  in  New  York,  and  the  title 

shows  the  corporation  to  be  a  New  York 
corporation  composed  of  American 
citizens.  As  a  matter  of  fact,  docu- 

ments are  on  file  in  Canada  showing 
these  same  persons  to  be  subjects  of 
Germany.  If  they  are  Americans,  their 
case,  handled  by  a  leading  patent  at- 

torney in  Canada,  is  being  very  poorly 
handled:  because  if  the  court  documents 
in  Canada  allege  true  facts  (under  the 
Act  of  Congress  Approved  Mar.  28, 
1918,  it  is  provided  that 

"Any  property  sold  under  this  Act, 
except  when  sold  to  the  United  States, 
shall  be  sold  only  to  American  citizens. 
.  .  .  Any  person  purchasing  prop- 

erty from  the  Alien  Property  Custodian 
for  an  undisclosed  principal,  or  for 
resale  to  a  person  not  a  citizen  of  the 
United  States,  or  for  the  benefit  of  a 
person  not  a  citizen  of  the  United 
States,  shall  be  guilty  of  a  misdemeanor 
and  upon  conviction  shall  be  subject 
to  a  fine  of  not  more  than  ten  thousand 
dollars  or  imprisonment  for  not  more 
than  ten  years,  or  both,  and  the  prop- 
ertv  shall  be  forfeited  to  the  United 

States.") These  people  have  placed  themselves 
in  jeopardy  in  Canada. 

In  the  same  lawsuit  the  documents 

(Cojttinued   on   page   21&d) 
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Condensed-Clipping  Index  of  Equipment 
Patented  Aug.  20.  1918 

QtieiictiiiiK  C'ompouiuls,  for  Steel. 
AVlioflock,  Lovejoy  &  Co.,  Cambridge,  Mass. 

"American  Maciiinist,"   Oct.   30,   1919 

Are  linown  as  Qnenchold  and  Fousalt,  tlie  former  being  used 
for  carbon  and  tiie  latter  for  higii-speed  steel.  Are  used  at  a 
temperature  of  approximately  300  deg.  F.,  and,  in  spite  of  tills 
temperature,  seem  to  secure  the  desired  iiardness  without  in- 

creasing the  heat  of  the  steel  beyond  the  usual  point.  Tempera- 
ture at  which  they  are  used  greatly  reduced  the  shock  to  the 

piece  being  heat-hardened,  and  in  this  way  greatly  lessens  the 
tendency  to  crack. 

Drillliifc  Maehiiie,    Oil-l'au   UaNe, 
Weigel  Machine  Tool  Co.,  Peru,  Ind. 

"American   Machinist,"  Oct 

The  pan  which  is  cast  Integral  with 
the  base  is  8  In.  wide,  8  in.  deep  and 
rises  4  in.  above  the  upper  surface  of 
the  base.  The  coolant  can  be  pumped 
from  and  returned  to  the  reservoh'  with- 

out spattering  on  the  floor.  Bolts  for 
holding  down  the  machine  are  placet] 
outside  of  the  pan,  so  that  there  Is  no 
danger  of  leakage  through  the  bolt  holes. 
Tlie  21-in.  drilling  machine  can  also 
be  furnished  with  an  oil  pan  of  tlie above    type. 

t.    30.    1910 

Center^  Lathe  with  Adjustable  Point. 
Robinson  Adjustable   Center  Co.,   Detroit,   Mich. 

"American   Machinist,"  Oct.   30,  1919 

A    lathe    center   with    an    adjustable    point.      The    body    of    the 
center  is  made   of   carbonized   steel   while   the  point   is   of   high- 

speed steel,  hardened  and  drawn  enough  to  relieve  the  strain  from 
hardening.  The  point  is  interchangeable  and  can  be  adjusted 
for  length  and  clamped  by  means  of  the  safety  setscrews  as  shown. 

Proftiln^  Machine. 
R.  M.   Clough,  327  Colony  St., 
Meriden,  Conn. 
"American   Machinist,"   Oct.   30,    1919 

Spindle  runs  in  ball  bearings,  and  is 
driven  by  a  i-hp.  motor  mounted  on 
column  ;  motor  can  be  connected  to  lamp 
socket.  Drive  is  a  round  belt  on  a  pair 
of  cone  pulleys,  giving  range  of  speeds, 
500  to  3000  r.p.m.  Spindle  has  No.  5 
B.  &  S.  taper  hole.  Vertical  movement 
of  3  in.  at  sleeve  head  may  be  raised 
12  in.  Sleeve  movement  by  hand  lever  or 
treadle.  Table  has  movement  across  face 
of  the  column  12  in,  and  in-and-out  ranRi 
of  5  In.  Micrometer  dials  provided  or 
screws ;  table  has  micrometer  stop.  Ad- 

justable stops,  not  graduated,  provided 
for  other  movements.  Machine  weigh; 
300  pounds. 

Press,  Arbor  M.  E.    C.  Air. 
Manufacturers  Equipment  Co,,  Waller  and  Filmore  Sts., 

Chicago,   111. 

"American  Machinist,"   Oct.   30,   1919 

Made  in  two  sizes,  ram  has  lock  collar 
to  stop  downstroke.  Specifications  (both 
sizes)  :  Number  of  press,  11  in.,  12  in.; 
maximum  stroke,  6  in.,  7  in.  ;  maximum 
distance,  top  of  base  to  ram,  15  in.,  24 
in.  :  minimum  distance,  top  of  base  to 
ram,  9  in.,  17  in. ;  cylinder  bore,  6  in., 
8  In. ;  capacity  at  80  lb.  per  square  Inch, 
G600  lb.,  10,900  lb. 

Vise,  Milling:  Machine,  Air-Operated. 
Neidow  &  Payson  Co.,  9   South  Clinton  St..  Chicago,  III. 

"American  Machinist,"   Oct.    30,   1919 

Specifications :  Made 
in  four  sizes ;  cylin- 

der diameters,  3  and 
4  In.  ;  jaw  width,  4. 
5,  6,  7  J  in.  ;  jaw 
height.  18  In. ;  screw adjustment,  2,  3.  3 J 
and  4  in. ;  total  open- 

ing, 23,  3i,  4J  and 
43  inches.  Piston 
works  jaws  through 
double  toggle  joint,  giving  great  power  and  preventing  releasing 
the  work  should  air  pressure  go  off  the  line.  The  body  of  vise 
is  a  steel  casting ;  Jaws  faced  with  hardened-steel  plates.  All 
lever  movements  inclosed.  Air  valve  mounted  on  the  cylinder. 
Vise  is  made  in  four  sizes  with  air  cylimdcrs  of  3-  and  4-ln. diameters. 

Sawine  Machine  for   Cutting   Rails. 
Racine  Tool  and  Machine  Co.,  Racine,  Wis. 

"American   Machinist,"   Oct   30,  1919 

Complete  with  motor  and  start- 
ing box  ;  frame  and  body  are  steel 

castings.  Motor  is  interpole.  ball 
bearing  fully  inclosed  ;  will  operate 
on  direct  current  260  to  600  volts. 
Current  may  be  taken  from  trolley 
wire  or  third  rail.  Motor  mounted 
on  frame  of  the  machine  drive 
through  worm  gearing.  Clamping 
devices  aUow  the  machine  to  be 
easily  placed  at  work,  and  the 
clamps  may  be  readily  adjusted  to 
cut  any  size  of  rail  within  the 
range  of  the  machine.  Machine 
will  cut  a  9-in.  girder  rail  in  from 
15  to  18  min.  ;  one  blade  will  cut  from  8  to  10  rails.  Weight 
with  motor  and  starting-box,  225  lb.  :  length  of  stroke.  6  in.  ; 
number  of  .strokes  per  minute,  60 :  will  cut  rails  up  to  9  in. ; 
time  for  cutting  9-in.  rail,  15  to  18  min. ;  current,  260  to  600  volts. 

CiofirKles,  All  Purpose, 
T.  A  Willson  &  Co.,  Inc.,  Reading,  Penn. 

"American  Machinist,"  Oct.   30,   1919 

Aluminum-cup  goggle 
that  can  be  equipped 
with  either  plain  glass 
or  colored  lenses  and  if 
desired  to  be  dust-tight 
can  be  furnished  with- 

out the  ventilating  per- 
forations. The  lenses  arc 

held  by  safety  flanges 
which,  in  case  of  frac- ture, hold  the  pieces  of  glass  together  and  prevent  them  from 
being  driven  into  the  eyes.  Goggles  of  this  type  can  be  furnished 
in  transparent  cellulose  instead  of  aluminum  if  desired ;  also 
with  lenses  of  the  regular  clilpper's  grade,  super-tough  glass, laminated  glass  or  triplex  glass. 

Clip,  paste  on  3  x  5-in.  cards  and  file  as  desired 
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show  an  allegred  assignment  made  in 
1913,  and  only  recorded  in  1919.  No 
court  will  look  upon  assignments  thus 
recorded  with  the  same  notice  as  if  it 

had  been  properly  recorded  in  1913.  Be- 
lated assignments  have  caused  the  dis- 

barment of  many  an  attorney  in  the 
United  States  and  meant  serious  con- 

sequences to  the  notary  public  who 
subscribed  to  the  documents.  Some- 

times the  examination  of  water  marks 
on  the  typewriting  paper  has  indicated 
in  will  contests  the  non-manufacture 
of  the  particular  typewriting  paper  on 
the  alleged  date  of  the  will.  Not  long 
ago  in  a  will  contest  such  a  fact  was 
proven  by  a  secret  water  mark  of  the 
manufacturer  on  the  paper.  Such  facts 
cannot  be  covered  up,  even  though  the 
transactions  be  handled  by  well-known 
law  firms.  Disbarments  of  even  well- 
known  lawyers  have  not  been  infre- 

quent in  recent  years  in  the  United 
States. 
The  Government  of  Canada  is  entirely 

separate  from  that  of  Great  Britain, 
and  trade-mark  rights  in  Canada  are 
property  rights  and  are  of  course  as- 

signable in  Canada.  The  Ministry  of 
Justice  in  Canada  ordered  property 
rights  of  the  enemy  confiscated.  It 
takes  along  with  such  action  all  trade- 

mark rights,  and  no  assignment  of  such 
trade-marks  can  undo  this  action. 
Therefore  it  is  doubtful  if  a  belated 
assignment  recorded  after  such  action 
is  good. 

The  result  of  this  lawsuit  in  Canada 
is  looked  forward  to  with  interest;  and 
it  can  now  be  stated  that  the  Canadian 
judges  will  examine  every  part  of  the 
transaction  with  the  greatest  care.  Any 
one  who  has  enjoyed  the  privilege  of 
practicing  before  the  Canadian  courts 
will  appreciate  the  high  standing  of  its 
judges  and  their  unwillingness  to  have 
something  slipped  over  on  them. 

Trade  Currents  From  New  York, 
Cleveland,   Chicago   and 

Philadelphia 
New  York  Letter 

The  first  two  weeks  of  1920  closed 
with  business  booming  along  briskly  in 
the  New  York  machine-tool  trade, 
delivery  being  the  ruling  factor  af- 

fecting closures,  and  with  several  firms 
withdrawing  from  solicitation  of  busi- 

ness along  certain  lines  in  order  to 
catch  up  with  deliveries  scheduled  on 
1919  orders.  It  is  also  reported  that 
in  several  cases  orders  have  been 
booked  solid  for  the  entire  year  for 
cei'tain  kinds  of  machine  tools. 
A  leading  machine-tool  firm  is  the 

authority  for  the  statement,  through  its 
president,  that  the  business  for  the 
first  ten  working  days  of  1920  is  far 
ahead  of  that  returned  in  any  similar 
period  in  the  history  of  the  local  com- 

panies. With  this  as  a  criterion,  it 
looks  like  a  big  year  ahead. 

While  there  are  no  large  sales,  these 
are  compensated  for  by  a  large  volume 
of  small  group  and  single  item  orders 
for    a   wide    range    of    equipment.      It 

is  this  class  of  business  that  occupies 
the  boards  at  present,  but  large  orders, 
due  to  numerous  expansion  and  re- 

placement programs  now  under  ad- 
visement among  local  industries,  may 

be  expected  within  a  reasonably  short 
time. 

Quite  a  number  of  Mid-Western 
firms  were  inquirers  in  the  local  mar- 

ket during  the  week   past. 
Replacements  are  contributing  sub- 

stantially to  machine-tool  sales.  One 
firm  reports  that  most  of  its  business 
for  a  week  past  has  been  for  replace- 

ment items,  and  from  present  indica- 
tions this  class  of  business  will  con- 
tinue heavy  for  some  time.  Robert 

Gair  &  Co.,  of  Brooklyn,  is  doing  a 
great  deal  of  replacement,  but,  for  the 
time  being,  is  out  of  the  market  for  any 
more  new  equipment. 

Trading  in  used  machine  tools  con- 
tinues brisk  with  little  apparent  change. 

There  is  some  tendency  on  the  part  of 
buyers  of  this  class  of  equipment  to 
look  askance  upon  offerings  salved 
from  Government  operations  as  a  great 
deal  of  it  is  not  adapted  to  peace-time 
usage  without  extensive,  and  sometimes 
costly,  alterations.  Thare  is  a  large 
amount  of  used  machinery  on  the  mar- 

ket that  was  designed  for  special  use 
on  classes  of  work  that  were  met  with 
only  in  munition  making.  There  is 
very  little  demand  for  this  equipment. 

The  export  market  for  machine  tools 
is  still  adversely  affected  by  the  low 
exchange  rates  prevailing  with  Conti- 

nental countries,  but  this  situation  is 
not  apparent  in  the  Far  Eastern  and 
South  American  fields.  Inquiries  con- 

tinue steady  with  many  really  good 
opportunities  offered. 

Everything  considered,  the  machine- 
tool  situation  in  and  around  New  York 
City  is  satisfactory,  with  most  of  the 
companies  doing  a  capacity  business, 
and  in  many  instances  turning  it  away. 
It  looks  like  a  record  year  for  the  local 
dealers. 

Cleveland  Letter 

A  marked  change  in  machinery-mar- 
ket conditions  in  the  districts  served 

by  the  Cleveland  machine-tool  trade  is 
noted  in  the  last  ten  days.  Continued 
stock  taking  by  some  of  the  largest 
users  gives  the  market  a  hesitant  tone, 
but,  generally,  consumers  are  again  fol- 

lowing up  their  inquiries  with   orders. 
Much  of  the  new  business  is  placed 

contingent  on  immediate  delivery.  Many 
buyers  specify  periodic  deliveries  over 
the  year  based  on  present  prices,  with 
some  deliveries  scheduled  as  far  back 
as  September.  It  is  believed  that  ap- 

prehension on  the  part  of  machine-tool 
buyers  of  prices  increasing  rather  than 
remaining  stable  or  decreasing  is  re- 

sponsible for  delayed  delivery  requests. 
Orders  for  standard  equipment  pre- 

vail, with  but  little  demand  showing  for 

special  and  "tailor-made"  machinery. 
Unstable  prices  for  the  first  two 

weeks  of  1920  have  been  interpreted 
as  an  indication  of  coming  shortages 
in  equipment  for  the  last  half  of  the 
year.     Thus,  the  tendency  of  buyers  is 

to  order  now  for  delivery  later,  and 
be  sure  of  having  their  equipment  when 
it  is  needed. 

The  outstanding  feature  for  the  im- 
mediate future,  in  the  opinion  of  the 

Cleveland  trade,  is  the  trend  that  in- 
dustry will  take  with  the  return  of 

railroads  to  private  ownership  March 
1,  as  planned  at  Washington.  The  at- 

titude of  labor  generally  with  this 
change  will  have  much  to  do  with  fu- 

ture progress.  It  is  felt  that  if  labor 
is  prone  to  make  sensational  demands, 
industry  will  be  affected,  while  if  the 
present  attitude  is  maintained,  a  rush 
of  business  exceeding  even  that  of  1919 
will  be  seen  during  the  last  half  of 1920. 

Chicago  Letter 

A  peaceful  and  prosperous  world 
makes  little  news.  As  peace  and  pros- 

perity reign  in  the  machine-tool  indus- 
try in  the  Chicago  district,  there  is  but 

little  of  interest  to  report.  All  dealers 
report  an  excellent  volume  of  business, 
both  in  current  sales  and  in  delivery 
of  tools  ordered  at  same  time  in  the 
past.  So  far  as  buying  is  concerned, 
conditions  of  the  past  few  months  con- 

tinue. A  feeling  that  some  higher 
prices  may  be  anticipated  in  the  near 
future  is  felt  throughout  the  trade,  and 
this  feeling  is  undoubtedly  stimulating 
purchasers  to  some  extent. 

Railroad  inquiries  have  not  developed 
any  sales  of  moment.  In  this  connec- 

tion there  are  two  divergent  opinions. 
One  is  that,  immediately  before  Mar. 
1 — the  date  set  for  returning  the  roads 
to  private  ownership — material  num- 

bers of  tools  will  be  bought  by  the 
Railroad  Administration  in  an  effort 
to  return  the  roads  in  their  original 
condition.  The  other  is  that  no  buying 
will  be  done  by  the  Government,  but 
that  immediately  after  the  owners 
resume  control  they  will  buy  to  bring 
their  shops  up  to  that  state  of  efliciency 
which  active  competition  will  require. 
One  guess  is  as  gooil  as  another.  The 
evident  fact  is  that  very  soon  a  great 
deal  of  machinery  will  have  to  be 
bought  by  the  various  railroad  in- terests. 

Philadelphia  Letter 

Business  continues  steady  in  the 
local  machine-tool  market,  with  orders 
contingent  largely  upon  delivery.  There 
is  a  substantial  increase  in  the  volume 

of  business  i-eported  for  the  last  two 
weeks  over  the  corresponding  period  in 
December,  with  a  predominating  de- 

mand for  lathes  and  milling  machines. 
Woodworking  machinery  has  taken 

a  prominent  place  on  the  inquiry  lists 
released  lately  due  to  the  establishment 
of  several  new  furniture  factories,  and 
expansions  by  the  numerous  firms  in 
the  Philadelphia  district  who  specialize 
in  wood  pi'oducts. 

The  delivery  situation  is  still  un- 
satisfactory, and  at  this  writing  is 

without  change,  or  sign.-;  of  improve- 
ment. Floor  stocks  are  disponed  of 

rapidly,  and  it  is  a  problem  with  most 
machine-tool  dealers  to  keep  any  stock 
at  all  on  hand  for  any  length  of  time. 
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The  Foote-Burt 

Inverted  Drilling  Machines 
By  J.  V.  HUNTER 

We»tern  Editor,  American  Machinist 

The  inversion  of  the  spindles  of  a  drilling  ma- 
chine is  so  unusual  a  feature  that  one  is  impelled 

to  notice  such  a  machine  when  found  in  any 
manufacturing  plant.  A  considerable  number  of 
such  machines  are  in  use  but  the  majority  have 
been  built  for  special  purposes,  and  therefore 
are  not  found  in  the  general  run  of  shops.  A 
number  of  types  of  machines  of  this  character 
are  described  in  this  article. 

THE  drilling  machine  is  built  with  inverted  spin- dles for  three  reasons:  First,  for  deep-hole 
drilling,  since  the  inverted  spindle  greatly  facili- 
tates the  clearance  of  the  chips  from  the  drill  and 

avoids  constant  withdrawal  of  the  latter  to  remove 
chip  accumulations;  second,  for  handling  pieces  that 
can  be  drilled  in  a  standard  machine  only  with  great 
inconvenience;  third,  as  a  result  of  modern  manufactur- 

ing methods  where  the  bases  of  heavy  castings,  which 
pass  through  the  shop  on  long  transveyors,  are  to  be 
drilled    and   it    is    desirable   to    use    inverted   drilling 

FIGS.   1  TO  3.     SINGLE-SPINDLE,  MULTI-SPINDLE.  AND  GANG-TYPE  INVERTED  DRILLING  MACHINES 
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FIG.    4. DOUBLE-COLT'. MN    MAi'iiINK    huH   HEAVT 
AUTOMOBILE  WORK 

methods  to  avoid  rolling  over  for  drilling.  This  latter 
reason  is  actually  closely  bound  up  with  the  second 
reason  and  in  some  cases  it  is  hard  to  make  a  dis- 

tinction between  them. 

The  Foote-Burt  Co.,  Cleveland,  Ohio,  has  been  build- 
ing a  line  of  inverted  drilling  machines  to  meet  all  of 

these  conditions  and  from  the  nature  of  its  work,  the 
majority  are  special  in  design  to  meet  the  engineering 
requirements  of  the  job.  One  of  the  main  difficulties 
in  inverted  drilling  has  been  caused  by  dirt  and  chips 
which  work  into  the  spindle  bearings,  but  this  trouble 
has  been  eliminated  in  a  way  which  will  be  described 
later. 

In  taking  up  the  study  of  inverted  machines  for 

deep-hole  drilling,  possibly  no  better  example  can  be 
found  than  that  shown  in  Fig.  1.  This  machine  was 
built  for  drilling  a  11-in.  hole,  30  in.  deep,  through  a 
tool-steel  billet.- 

In  operation  the  billet  is  lowered  by  a  crane  through 
the  top  of  the  work-holding  cage  and  is  clamped  cen- 

FIG.    6.      DIAGRAM    OF    IXYERTED-SPINDLE    PROTECTIO>f 
AGAINST    DirST 

trally  in  position  by  hand-operated  vise  jaws.  A  swing- 
ing door  at  the  top  of  the  frame  carries  a  heavy  pres- 

sure screw  which  is  brought  down  against  the  billet 
to  take  the  end-thrust  of  the  drill.  The  spindle  on  this 
machine  has  no  vertical  movement  and  the  feed  is 

obtained  by  lowering  the  work-holding  fixture,  which  is 
mounted  on  a  saddle  sliding  on  the  vertical  ways  of 
the  column.  Counterweights  are  used  to  compensate 
for  the  weight  of  these  moving  parts.  An  oil-tube  drill 
is  used  and  coolant  wl^ich  is  contained  in  a  reservoir 

FIG. MACHINE    FOR   DEEP   DRILLING    IN    AN 
ENGINE   BLOCK 

FIG 

DRILLING    REAR-AXLE    HOUSING    FOR 
COXVENIFNT    H.\NDL1NG 
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FIG.    8.      SPECIAL.    CONSTRUCTION    FOR    DRILLING 
STEERING  RODS 

in  the  base  is  fed  constantly  by  a  pump  to  the  cutting 
point  of  the  drill. 

These  machines  are  also  built  in  multi-spindle  and 
gang  type  as  shown  in  Figs.  2  and  3.  The  work  fixture 
heads  are  counterbalanced  and  may  be  easily  raised. 
Power  feed  is  provided  for  drilling. 

A  Two-Column  Machine 
A  machine  with  two  columns  between  which  slides 

a  heavy  carriage  carrying  the  work,  is  shown  in  Fig. 
4.  The  two  handwheels  A  on  the  upper  side  of  the 
carriage  together  with  the  lever  B  near  its  bottom  are 
provided  for  locking  the  work  in  place.  The  three 
peculiar-shaped  thimbles  on  the  base  of  the  machine 
each  carry  two  drills,  the  larger  for  a  deep  and  the 
smaller  for  a  shallow  hole.  On  the  fight-hand  column 
is  a  knockout  C  for  the  feed. 

Another  double-column  machine,  Fig.  5,  was  built 
for  drilling  several  oil  holes  in  an  autcmobile-engine 
cylinder  block.  These  are  ̂ S-in.  holes  drilled  to  a 
depth  of  8  in.  The  casting  while  lying  on  its  side 
is  slid  into  the  jig,  and  after  locking  it  into  place  the 
jig  is  rotated  90  deg.  to  bring  the  side  now  showing 
the  drill  bushings  into  correct  relation  with  the  spindles. 
The  saddle  is  counterweighted  so  that  the  operator 
can  readily  raise  it  by  the  spoke  wheel  B  on  the  fight- 
hand  column,  and  lock  it  in  the  raised  position  by  a 
device  controlled  by  the  lever  C.     Power  feed  is  pro- 

vided for  a  travel  of  13 i  in.  and  has  an  automatic  knock- 
out when  the  adjustment  stop  D  comes  in  contact  with 

the  tripping  device  E. 

This  illustration  shows  more  clearly  the  dirt  and 
chip  protection  device  for  the  spindles  than  do  the 
others,  and  this  is  further  detailed  in  the  sectional 
view.  Fig.  6.  Attached  to  the  spindle  is  a  cone  A  which 
comes  down  over  the  sleeve  B  surrounding  the  spindle  C. 
The  sleeve  e.xtends  through  the  sloping  cover  D  which 
is  designed  to  throw  off  the  chips  without  constant 
brushing  by  the  operator.  Below  this  cover  are  two 
plates  E  and  F  with  connected  dust  pockets  G  cut  in 
them.  The  plates  fit  tightly  about  the  spindles  and  are 
bolted  together  on  the  spacing  rim  at  their  outer 
edges  so  as  to  make  the  dust  pockets  G  practically 
air-tight.  At  the  ends  of  the  covering  device  will  be 
seen  hose  connections  F,  Fig.  5,  to  one  of  which  an  air 
hose  is  connected  and  all  dirt  which  collects  in  the  dust 
space  is  blown  out  through  the  other  opening.  This 
protection  has  been  found  to  insure  the  spindle  bearings 
and  gears  against  damage  from  the  fine  dirt  and  grit 
which  ordinarily  will  work  its  way  through  the  smallest 
openings. 

Drilling  machines  of  the  inverted  type  built  for  con- 
venience in  handling  the  work  can  be  shown  by  numer- 

ous examples  which  demonstrate  the  value  of  this  de- 
sign. A  machine.  Fig.  7,  for  drilling  the  rear-axle 

housing  of  a  well-known  automobile  illustrates  the  ad- 
vantage of  having  this  part  rest  on  its  large  end  A 

while  being  drilled.    A  pressure  screw  at  the  top  of  the 

FIG.  9. MACHINE  FOR  INVERTED  DRILLING  OF  AIR- 
BRAKE RESERVOIR  CYLINDER 
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FIG.  10.     TWO-WAY  DRILLING  MACHINE  FOR  CRANKCASE  OF  TRACTOR  ENGINE 

has  an  off-center  lug  on  the 
opposite  end  front  the  flange 
to  be  drilled,  and  this  together 
with  its  heavy  weight  made  it 
very  difficult  to  handle  under 
an  upright  drill.  It  is  dropped 
into  the  heavy  frame  A,  with 
its  machined  flange  resting  on 
the  jig  plate  and  positioned 
by  the  pin  B.  The  clamping 
yoke  C  is  swung  out  of  the 
way  while  placing  the  casting, 
and  is  then  replaced  and  the 
screw  turned  down  to  clamp  it. 

The  machine.  Fig.  10,  was 
designed  for  drilling  the 
crankcase  of  a  tractor  engine. 
The  parts  are  carried  through 
the  shop  on  a  transveyor  with 
their  faces  down  and  time  is 
saved  by  not  having  to  roll 
them  over;  while  at  the  same 
time  they  can  be  jigged  to 

greater  advantage  when  rest- 
ing on  this  machined  surface. 

This  is  a  two-way  drilling  ma- 
chine and  embodies  many 

features  which  cannot  be  de- 
scribed   here    but    the    most 

work  carriage  provides  the 
only  clamping  necessary  to 
hold  the  work  firmly  against 
the  jig  plate. 

This  same  automobile  has 
a  steering  rod  with  a  flange 
on  its  upper  end  in  which 
three  holes  are  drilled  and 

reamed  by  the  machine  shown 
in  Fig.  8.  This  machine  per- 

forms three  separate  functions 
and  to  do  this  it  is  provided 

with  the  jig  A  with  trun-. 
nions  at  each  end,  about  which 
it  is  revolved  by  releasing  the 
locking  lever  B.  There  are 
nine  spindles  arranged  in 
groups  of  three.  The  first 
spots  for  the  drills,  the  second 
drills  and  the  third  reams  the 
holes.  While  the  jig  head  is 
feeding  the  three  loaded  sides 
to  the  tools  the  operator  is 
loading  the  fourth  side  and  he 
has  only  time  to  complete  this 
while  the  machining  is  in 
progress  and  then  revolves  the 
jig  90  deg.  and  repeats  the 
operation. 

The  machine  illustrated  in 
Fig.  9  shows  from  another 
viewpoint  of  the  great  conven- 

ience in  handling  which  may 
•*ti)e  obtained  by  the  inverted 

•  method.  This  was  built  for 
drilling  the  flanges  of  an  air 
brake  reservoir  cylinder,  that) FIG.   11.     THREE-WAY  DRILLING  JMACHl.NK  FOR  TRACTOR  AXLE  HOUSING 
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radical  difference  between  this  and  the  preceding 
machines  lies  in  the  feed  methods  which  are  obtained 
by  travel  of  the  spindle  heads  toward  the  work.  The 
clamping  arrangement  is  unusual  and  yet  simple  in  de- 

sign. Releasing  the  trigger  A  permits  the  four  inter- 
locked arms  B  to  fall  into  a  perpendicular  position 

resting  on  the  flanges  of  the  casting.  They  are  fastened 
to  a  main  head  C  and  this  is  forced  down  with  sufl!icient 
pressure  by  a  screw  operated  by  the  handwheel  D. 

The  size  of  the  machine  shown  in  Fig.  11  can  be 
judged  from  the  fact  that  the  ledge  A  is  the  actual 
floor  line,  and  all  below  this  point  is  placed  in  a  pit 
so  as  to  lower  the  machine  to  a  point  where  the  operator 
can  reach  the  working  mechanism.  This  was  built 
for  drilling  the  transmission^housing  castings  of  the 
Fordson  tractor,  which  are  conveyed  through  the  shop 
standing  on  their  open  bell-shaped  ends,  and  at  this 

machine  are  lifted  by  a  hoist  and  swung  into  the  frame 
of  the  fixture. 

When  lowered  into  place,  the  casting  goes  over  the 
centering  plate  B  until  its  flanged  end  rests  on  the 
jig  plate  C.  Both  of  these  plates  serve  to  guide  drills 
to  different  sections  of  the  casting,  the  plate  B  guiding 
drills  carried  in  the  long  spindles  D  while  plate  C 
guides  the  drills  carried  in  the  short  spindles  E.  The 
work  is  held  in  place  by  lowering  the  hinged  plate  F 
into  a  horizontal  position.  Another  feature  of  this 
machine  is  the  sliding  jig  plates  G  carried  on  large 
pins;  these  are  forced  into  contact  with  the  work  when 
the  side  spindle  heads  advance  and  are  pulled  back 
when  the  pressure  on  the  springs  H  is  relieved  by  the 
withdrawal  of  the  heads.  This  avoids  interference  of 
these  heavy  plates  with  the  placing  or  removal  of  the 
work    pieces. 

Extracts  From  Chordal's  Letters 
In  this  letter  Chordal  tells  of  the  progress  in 
the  practice  of  architecture  in  later  years  and 
how,  when  one  material  is  substituted  for  an- 

other, the  designs  remain  the  same  for  some 
time.     He   also   tells  some   things   about   inter- 

changeable work  and  hoiv  certain  implements  of 
precision  were  made  at  the  same  cost  as  those  of 
a  lotuer  grade.  From  this  letter  it  is  evident 
that  Chordal  anticipated  the  use  of  the  present 
photostat  many  years  in  advance. 

Mr.  Editor: 

*  *  *  A  column  is  a  vertical  support  and  it  is  a 
straight  sort  of  an  affair,  no  matter  what  it  is  made 
of,  whether  of  iron,  or  wood,  or  stone,  or  brick,  and 
an  arch  is  an  arch  whether  it  be  of  cast  iron,  or  of 
stone,  or  of  brick,  or  of  wood.  Whether  or  not  these 
things  shall  be  made  ornamental  is  a  question  of  fancy. 
I  believe  it  was  Ruskin  who  said  all  architecture  was 

the  ornamentation  of  the  building  and  that  the  archi- 
tect was  not  concerned  with  its  convenience  or  its 

adaptation  to  its  purpose  or  to  the  methods  of  its  con- 
struction. Our  modern  architect  is  truly  the  all-round 

man,  if  there  is  an  all-round  man,  and  at  the  very 
start  he  deals  with  convenience  and  adaptability  to  pur- 

pose, and  with  materials  and  method  of  construction, 
and,  last  of  all,  he  deals  with  ornamentation  of  form 
or  surface.  In  other  words,  he  plans  his  structure  and 
deals  last  with  the  question  of  how  the  eye  will  be 
affected. 

*  *  *  When  a  given  art,  appealing  to  the  eye,  has 
been  for  a  lifetime  dealing  with  a  certain  material, 
then  if  the  art  changes  to  a  new  material  the  old  forma 
are  very  often  adhered  to.  Take,  for  instance,  a  railway 
passenger  car  or  sleeping  car.  These  used  to  be  of  wood 
and  certain  features  of  their  interior  architecture  were 
of  a  form  enforced  by  wooden  construction.  Then  the 
arts  switched  to  the  steel  car,  and  when  we  enter  a  steel 
sleeper  we  want  to  knock  on  something  to  find  out 
whether  we  are  in  a  wooden  or  a  steel  car.  Every  detail 
we  find  to  be  strongly  imitative  of  wood,  indeed,  the 
surfaces  are  imitative,  and  the  wail  of  sheet  steel  ap- 

pears as  mahogany.  The  time  will  probably  come,  in 
the  course  of  an  age,  when  the  interior  of  a  steel 
passenger  car  will  look  as  though  it  were  made  of  metal 

and  the  interior  of  a  wooden  passenger  car  will  look  as 
though  it  were  made  of  vood. 
*  *  *  In  modem  days,  steel  furniture  is  taking 

the  place  of  wooden  office  furniture  and,  in  making  the 
change,  the  same  lines  are  followed.  If  we  see  a  steel 
office  desk  the  chances  are  that  it  looks  so  much  like 
a  wooden  desk  that  we  can  hardly  tell  the  difference, 
and  the  question  is,  should  there  be  any  difference  in 
form  or  in  detail,  understanding,  of  course,  that  there 
is  a  fundamental  form  based  on  utility,  and  that  orna- 

mentation is  an  entirely  different  matter.  If  you  have 
an  office  safe  built  of  steel  it  has  a  certain  form  and 
appearance.  You  use  it  for  purposes  of  safety  and  it 
looks  safe.  Now,  if  you  no  longer  have  use  for  the 
safe  as  a  safeguard  but  still  desire  it  as  a  mere  con- 

tainer and  build  it  of  wood,  what  is  to  be  said  if  the 
wooden  safe,  so  to  call  it,  is  built  exactly  along  the 
lines  of  the  metallic  safe,  even  to  the  size  and  char- 

acter of  the  hinges,  and  the  dial  and  knob  of  the  com- 
bination lock. 

*  *  *  The  late  war,  and  by  the  way,  "late  war" 
means  something  entirely  different  from  what  it  meant 

many  years  ago,  has  developed  certain  lines  of  manu- 
facturing which  are  interesting.  Uncle  Sani  would  want, 

say,  a  thousand  cannon  and  he  would  parcel  out  the 
making  of  them  to  hundreds  of  different  concerns,  one 
establishment  to  make  the  guns,  another  the  recoil 
mechanism  of  the  guns,  another  the  carriages,  another 
the  wheels  for  the  carriages,  another  the  sighting  in- 

struments, and  so  on  through  the  entire  list.  When 
these  different  establishments  delivered  their  individual 
products  they  had  to  fit  in  place  on  the  products  of  other 
establishments.  And  here  is  where  the  system  of  well- 
studied  tolerances  and  close  inspection  came  into  play. 
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Many  of  these  contracts  were  let  to  manufacturing 
establishments  who  had  or  were  willing  to  get  the 
proper  facilities  but  were  totally  unacquainted  with 
the  system  of  interchangeability,  and  now  that  the  war 
is  over  it  is  believed  that  something  good  will  be  left 
from  the  Government-enforced  system  of  inspection. 
In  war  work  interchangeability  is  essential  and  it  has 
gotten  down  in  late  years  to  a  satisfactory  point.  I 
believe  I  am  safe  in  saying  that  if  all  the  rifles  and 
all  the  field  guns  and  all  the  wagons  which  we  sent 
over  to  France  should  have  been  there  dismantled  and 
a  mixed  pile  made  of  their  separated  elements,  those 
elements  could  have  been  picked  out  at  random  and  put 
together  all  right. 

*  *  *  Interchangeability  is  after  all  merely  a  case 
of  well-studied  tolerances  and  rigid  inspection.  Some 
years  ago  I  remember  seeing  in  the  American  Machinist 
a  picture  of  a  couple  of  square  bars,  about  an  inch 
square  and  four  inches  long,  doweled  together  with  two 
pins,  one  of  these  bars  having  two  holes  which  had  a 
sliding  fit  on  the  pins  projecting  from  the  other  bar. 
Now,  that  pair  of  bars  with  its  pins  was  a  thing 
anybody  could  make  by  simply  putting  the  two  bars 
together  and  drilling  the  holes  through  the  bars  while 
they  were  together,  and  then  making  the  pins  to  have 
a  driving  fit  in  one  bar  and  a  slipping  fit  in  the  other 
bar. 

*  *  *  But  the  point  is  this,  the  article  illus- 
trated in  the  American  Machinist  had  its  parts  made 

in  two  -'ifferent  shops  a  thousand  miles  apart,  and 
when  they  were  brought  together  they  fit  each  other.  I 
believe  this  to  have  been  the  most  readily  acceptable 
example  that  I  have  ever  come  across  illustrating  the 
idea  of  interchangeability  in  machine  manufacture.  It 
was  simple  enough  and  complicated  enough  to  set  in  mo- 

tion the  entire  train  of  thought  on  the  subject  of  inter- 
changeability. 

*  *  *  In  resuming  my  letters  to  you  I  ventured 
the  thought  that  blueprints  had  been  invented  since 
my  earlier  series  of  letters  ceased.  I  suggest,  Mr. 
Editor,  that  you  start  a  little  research  into  this  matter 
and  let  us  know  something  about  the  early  history  of 
the  blueprint. 

*  *  *  A  business  that  I  was  once  in,  required  that 
I  send  out  lots  of  little  drawings.  At  the  start  I 
would  make  a  drawing  and  then  have  it  photographed 
and  would  send  out  the  photographs.  Later,  I  adopted 
the  plan  of  making  the  drawings  in  the  form  of  tracings 
which  I  would  send  to  the  photographer  and  he  would 
use  the  tracings  as  negatives  to  print  the  drawings 
from.     The  process  was  slow  and  expensive. 

*  *  *  As  an  illustration  of  how  an  ignorant  in- 
ventor's mind  works  I  can  cite  myself  as  an  example 

along  this  line.  It  struck  me  that  the  ideal  thing  would 

be  a  photograph  which  could  be  made  directly  on  sensi- 
tive paper.  My  main  thought  was  the  copying  of 

documents,  as  in  record  books,  and  I  went  so  far  as  to 
get  a  patent  on  a  record  book  on  whose  leaves  were 
pasted  photographs  of  documents,  the  seal  of  the 
recorder's  office  being  impressed  partly  on  the  book-leaf 
and  partly  on  the  photograph.  This  was  on  the  idea 
that  the  photograph  could  be  made  directly  on  paper 
without  bothering  with  the  negative.  Then  I  did  some- 

thing which  I  ought  to  have  done  in  the  first  place.  I 
consulted  experts  in  photography  and  they  quickly  threw 
cold  water  on  my  scheme  by  informing  me  that  you 
could  not  make  a  photograph  directly  on  paper  without 

a  negative.  I  could  not  dispute  these  experts,  though 
I  could  not  see  why  a  direct  photograph  could  not  be 
made  on  a  sheet  of  sensitive  paper  as  well  as  on  a 
sensitive  copper  plate  in  daguerreotyping.  This  was 
many  years  ago  and  now  we  have  the  photostat,  a  ma- 

chine on  the  camera  order  for  use  in  the  office  or 
drawing  room  and  it  is  a  complete  photographic  outfit 
in  itself,  and  can  be  run  by  a  boy.  In  the  machine 
are  inclosed  a  roll  of  paper  and  certain  accessories 
and  there  is  a  front  tube  looking  down  on  a  table-like 
support.  You  put  your  drawing  on  this  table,  and  make 
the  exposure,  and  turn  the  crank,  and  out  comes  the 
copy,  needing  only  to  be  dried.  I  believe  five  minutes 
covers  the  process.  If  you  write  a  letter  to  a  man  and 
would  like  to  send  him  an  illustrated  page  from  some 
book,  you  lay  the  book  open  on  the  table  of  the  photostat 
and,  presto,  in  a  few  minutes  you  have  a  photographic 
copy  of  the  page,  full  size  or  reduced,  to  send  along 
with  your  letter.  You  have  an  inquiry  from  some 
one  who  wants  a  repair  part  for  some  machine,  but  his 
description  is  somewhat  lame  and  leaves  you  more  or 
less  in  the  dark.  You  find  two  castings,  either  of 

which  may  be  the  thing  he  wants,  "and  you  lay  them  on 
the  table  of  the  photostat  and  in  a  few  minutes  you 
are  able,  in  answering  his  letter,  to  inclose  photographs 
enabling  him  to  make  his  choice. 

*  *  *  Your  associate,  Mr.  Hand,  has  been  kind 
enough  to  say  to  me  that  some  of  the  oW  readers  of  the 
American  Machinist  have  an  interest  in  Chordal  and 
that  he  believes  that  this  interest  would  justify  some 
biographical  notes  which  might  prove  interesting.  1 
have  studied  over  tins  matter  somewhat  and  am  inclined 
to  start  in  on  the  subject,  so  you  may  reasonably  expect  , 
in  the  near  future  to  receive  something  along  this  line. 

*  *  *  Speaking  of  Mr.  Hand  reminds  me  that 
years  ago  he  was  a  member  of  the  firm  of  Richards, 
Hand  &  Taylor,  of  Philadelphia,  manufacturers  of  gag- 

ing and  measuring  instruments.  I  remember  visiting 
their  shop  at  one  time  and  watching  their  processes,  and 
getting  their  price  list.  As  I  recollect  it,  they  had 
three  grades  of  accuracy  in  their  gaging  implements. 
An  outside  caliper,  for  instance,  of  a  certain  size, 

with  a  guaranteed  accuracy  of  one  five-thousandth  of 
an  inch,  would  be  priced  at  so  much ;  with  a  guaranteed 
accuiacy  of  one  ten-thousandth  of  an  inch,  the  price 
would  be  a  trifle  higher,  and  with  a  guaranteed  accuracy 
of  one  twenty-five-thousandth  of  an  inch,  the  price 
would  be  a  trifle  still  higher.  I  was  talking  with  a 
manufacturer  in  a  similar  line  and  he  ridiculed  this 

price  list  saying  that  the  cost  would  be  many  times 
higher  for  the  high  limit  of  accuracy  than  for  the 
low  limit.  Now,  while  I  said  nothing  to  this  manufac- 

turer on  the  subject,  I  happened  to  know  that  the 
gages  made  by  the  Philadelphia  concern  all  cost  the 
same  regardless  of  the  degree  of  accuracy,  it  being 

simply  a  question  of  measuring  everything  with  ac- 
curacy and  laying  them  in  three  piles  and  putting  the 

highest  price  on  the  pole  of  highest  accuracy. 
*  *  *  And  this  reminds  me,  without  any  reason 

of  connection,  of  the  process  of  "sealing"  followed  by 
the  manufacturers  of  weighing  scales.  If  a  scale  maker 

builds,  say,  a  platform  scale,  he  tests  its  accuracy  as  a 

whole,  and  corrects  for  errors  somewhere  in  the  mech- 

anism. Another  plan  is  to  "seal"  each  individual  ele- 
ment before  the  parts  are  put  together,  the  idea  being 

that  if  each  element  is  right  the  whole  organization  must 

be  right.  Very  respectfully.  Chordal. 
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XVIII — Weldinpg  Varrioois  Metals  and 
the  Fhixes  Used* 

Before  dealing  directly  with  the  use  of  fluxes, 
it  is  advisable  to  go  back  over  some  of  the  ground 
already  covered.  It  must  be  home  in  mind  that 

in  order  for  a  welder'  to  intelligently  handle  the 
work  placed  before  him  he  must  be  able  to  imme- 

diately establish  the  identity  of  the  metal,  recog- 
nize its  properties,  have  knowledge  of  its  behavior 

under  the  weldi7ig  flame,  and  kno2v  exactly  lohat 
treatment  to  give  it.  This  necessanj  knowledge 
cannot  be  acquired  within  a  short  time.  It  will 
result  only  from  experience,  careful  observation, 
and  close  examination  during  toelding. 

(Thr  last  installment  avoeared  on   nar/e  68.J,   Vol.   51.5 

THE  first  property  to  be  considered  in  welding 
various  metals  is  the  melting  point.  Gas-torch 
welding  is  the  joining  together  of  two  metal 

parts  by  fusion  at  the  line  ofcontact  and  in  order  to 
secure  a  perfect  weld  it  is  necessary  that  each  part  be 
melted,  and  the  molten  metal  allowed  to  flow  to- 

gether and  harden  in  this  state  of  mixture.  ' 
The  approximate  melting  points  and  other  properties 

of  the  metals  and  alloys  commonly  welded  are  given  in 

Table  XXII,  taken  from  "Oxwelding  and  Cutting." 
When  metallic  bodies  are  subjected  to  an  increase 

in  temperature  they  expand,  the  rate  of  this  expansion 
being  closely  known  for  each  degree  of  rise  in  tem- 

perature. When  the  temperature  is  lowered  a  re- 
verse action  takes  place,  the  bodies  contract  and  the 

volume  and  "linear  dimensions  decrease.  This  has 
been  explained  to  some  extent  in  a  previous  chapter, 
and  examples  given  to  show  the  effects.     Each  metal 

•For  the  author's  forthcoming  book,  "Welding  and  Cutting." All    rights    reserved, 

has  its  own  coefficient  of  expansion,  which  varies 
materially  for  the  different  metals.  As  seen  from  the 
table  given,  of  the  metals  most  commonly  welded 
aluminum  expands  the  most,  bronze  and  brass  next, 
then  copper,  steel,  and  iron.  Aluminum  expands  almost 
twice  as  much  as  iron  or  steel. 

Conductivity  and   Oxidation 

The  conductivity  of  a  metal  is  its  property  of  trans- 
mitting heat  throughout  its  mass.  This  property  is 

not  the  same  for  all  metals,  and  varies  widely.  It  is 
commonly  called  thermal  conductivity. 

It  can  be  seen  that  if  one  metal  conducts  or  trans- 
mits the  heat  from  the  torch  flame  more  rapidly  than 

another,  it  is  necessary  that  allowance  be  made  as  to 
the  method  of  handling  the  job,  the  size  of  the  torch, 
and  the  nature  of  the  preheating  equipment  used. 

In  welding  metals  of  high  thermal  conductivity  it 

is  necessary  to  use  oversize  tips — as  in  the  case  of 
copper  where  the  melting  point  is  low  and  the  con- 

ductivity high.  However,  too  large  a  flame  is  bad,  be- 
cause the  operator  will  not  be  able  to  correctly  place 

the  mass  of  molten  metal.  On  sheet  work  the  proper 
flame  will  melt  the  metal  to  a  width  about  equal  to  the 
thickness  of  the  sheet. 

When  welding  heavy  work  the  operator  should  be 
very  careful  not  to  blow  a  part  of  the  molten  metal 
on  to  colder  portions  as  it  will  make  a  defective  weld 

at  that  point  (called  an  "adhesion").  If  this  should 
occur,  the  flame  should  be  played  over  this  chilled 
portion  until  it  is  in  fusion  with  the  molten  metal. 

Certain  metals  oxidize  more  rapidly  than  others. 

Oxidation  is  the  reaction  produced  by  the  combina- 
tion of  oxygen  with  a  metal.  The  weld  may  become 

oxidized  by  contact  with  the  oxygen  in  the  air  and  by 
the  presence  of  excess  oxygen  in  the  welding  flame. 
An  oxide  has  none  of  the  metallic  properties  of  the 
metal  from  which  it  is  formed.     When  present  in  a 
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weld  it  seriously  weakens  it  and  it  is  therefore  very 
necessary  that  it  be  avoided  as  far  as  possible. 

Some  oxides  are  lighter  than  the  metal  itself,  while 

others  are  heavier.  Consequently,  when  a  metal  is  re- 
duced to  a  molten  condition  the  oxide  will  either  float 

on  the  surface  of  the  liquid  metal,  remain  suspended,  or 
tend  to  sink  toward  the  bottom. 

The  melting  point  of  oxides  is  in  some  cases  higher, 
and  in  others  lower,  than  that  of  the  original  metals. 
This  point  must  also  be  considered  in  attempting  to 
eliminate  oxide  from  a  weld. 

Some  metals  when  molten  also  have  the  property  of 
dissolving  a  portion  of  the  oxide,  the  extent  of  this 
solution  being  dependent  upon  the  metal  itself.    When 

Then,  too,  in  the  welding  of  various  metals  the  force 
of  the  torch  flame  causes  the  molten  metal  to  flow  back 
away  from  it.  When  the  flame  is  withdrawn  the 

molten  metal  returns — similar  to  the  action  of  any 
other  liquid.  At  such  times  the  return  of  the  molten 
metal  may  be  so  rapid  that  small  quantities  of  the 
gases  become  entrapped  and  remain  in  the  weld  as  blow- 

holes. This  is  a  very  common  occurrence  in  cast- iron  welding. 

In  the  case  of  the  absorption  of  the  gases  by  the 
hot  and  molten  metal,  the  difficulties  may  be  overcome 
by  the  use  of  proper  protecting  and  cleaning  fluxes 
and  properly  prepared  welding  rods. 

In  the   case  of  the   gases   being  entrapped  by  the 

TABLE  XXII.      PROPERTIE.S   OF  METALS   COMMONLY  WELDED 

Metals 
Weight 
Lb.  Psr 
Cu.  In. 

Tensile 
Strength 
Lb.  Per 

Sq.  In. 

COeflScient 
of  Linear 

Expansion 
Per 

Degree  P 
Specific Ht?at 

Melting 

Point 

Degree  F. 

Relative 

Heat Conductivity 

Copper Wl.OO 

Latent 

Heat  of 
Fusion 

B.T.U's 

per  Lb. Cast   .0924 12000-14000 .0000123 

iisi" 

".'564" 

ALUMINUM   
1215 

180 

Drawn   .0967 25000-55000 .0000136 

Cast   •   180QS -20000 
BRASS   Cu^  ZnHK)  .31^ 00000957 .09^ 1740 -204 
Drawn   40000-78000 
BRONZE   Cti-90  Sn-10  .3132 36000 .00000986 1650-1750 

.735 

Cast   24000 

COPPER.,   .3186 .0000093 
.09515? 198a 1 77  9 

Drawn   3Q000-6000O 
White  Cast   -13000-22000 1922-2075 

43.4 

IRON     .2840 .1138 

in* 

.152 124.2 

Grey  Cast   , .  . ." WRATTrmT  TRrVNJ 
18000-29000 .00000556 2228-2786 

97'-(9   9Q1'? 
59.4 

LEAD    .      . 
-.4108 •■    1720-2050 .0000162 .0ai4 

621 
.076-083 9.66 

NICKEL. ... :3179 54000 .0000071 .1086 
2645  5 

.14 122.4 

Cast   .2479 . 
ZINC   5000-7000 .0000161 .0955 786 .303 

40.6 

Rolled   .2598 

Mild   
STEEL    .   .      

.2834 55000 .0000063. 
.1165 .2687 .139 

'""36 

Hard   78000 
.1175 .2370 " • 

this  is  the  case  the  oxide  is  retained  in  solution  until 

the  metal  hardens,  in  some  cases  separating  and  pro- 
ducing a  weakened  weld,  in  others  being  retained  per- 

manently. 

Oxide  may  be  dealt  with  in  two  ways.  First,  by 
taking  means  to  prevent  its  formation,  by  the  use  of  a 
neutral  or  reducing  flame  in  the  torch,  or  by  the  use 
of  various  cleaning  fluxes;  second,  by  eliminating  the 
oxide  after  its  formation  with  suitable  fluxes,  which 
either  dissolve  or  float  it  off,  or  by  mechanically  re- 

moving it  by  the  manipulation  of  the  welding  rod 
or  a  paddle  made  for  this  purpose. 

The  subject  of  oxidation  is  one  of  vital  importance 
to  the  welder,  one  that  he  should  study  thoroughly 
in  order  to  become  familiar  with  all  its  forms.  Oxida- 

tion is  the  cause  of  a  great  majority  of  defective 
welds. 

There  are  also  metals,  that,  when  heated  to  the  melt- 
ing point,  have  the  property  of  absorbing  gases  from 

the  flame.  When  the  metals  cool,  the  gases  are  re- 
leased. In  a  great  many  cases  the  release  of  the  gases 

occurs  at  a  time  when  the  metal  is  not  sufficiently  fluid 
to  allow  them  to  pass  to  the  air.  Consequently,  small 
bubbles  or  blowholes  are  incorporated  in  the  weld. 

The  Oxweld  Co. 

molten  metal,  this  may  be  overcome  by  "working  out" 
the  gas  by  means  of  the  torch  and  welding  rod. 

Vaporization  of  Substances 

In  the  manufacture  of  metals  substances  are  com- 
bined in  amounts  which  determine  the  behavior  and 

characteristics  of  the  metal.  In  iron  and  steel  there 
is  a  certain  amount  of  carbon,  silicon,  manganese, 

phosphorus,  sulphur,  etc."  While  these  substances  may 
be  present  in  only  very  small  quantities,  yet  their  elim- 

ination, or  presence  in  excess,  may  materially  affect 
the  mechanical  properties  of  the  metal. 

The  high  temperature  of  the  welding  flame  may 
cause  these  substances  to  burn  out  or  to  volatilize. 
They  can  burn  or  oxidize  directly  in  the  oxygen  of 
the  atmosphere,  in  excess  oxygen  in  the  welding  flame, 
or  by  the  reduction  of  the  oxide  of  the  metal  formed 
in  melting. 

In  the  working  of  brasses,  bronzes,  or  any  alloy  in 
which  zinc  is  present,  it  is  commonly  observed  that  the 
zinc  vaporizes  and  passes  off  as  heavy  white  fumes  in 
the  form  of  zinc  oxide.  It  can  be  seen  that  when  this 

occurs  the  zinc  content  of  the  alloy  is  materially  re- 
duced, and  consequently  the  resultant  weld  will  not 
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have  the  same  mechanical  and  chemical  properties  as 
the  original  metal.  Special  fluxes  are  provided  to  pre- 

vent this;  also,  welding  rods  can  be  obtained  which 
will  either  prevent  the  vaporization  of  the  volatile 
substance  or  will  replace  it. 

Separation  of  Elements 

Alloys  are  uniform  mixtures  of  metals.  The  fusion 
of  the  different  elements  composing  an  alloy  is  car- 

ried out  at  a  certain  fixed  temperature.  In  the  weld- 
ing of  metals  of  different  kinds,  it  has  been  noted  that 

when  some  of  these  alloys  have  been  heated  to  the 
high  temperatures  produced  by  the  welding  flame  vari- 

ous substances  separate  or  segregate  and  that  it  is 
impossible  to  secure  a  uniform  weld. 

This  segregation  occurs  quite  frequently  under  the 
torch  flame  and  also  occurs  in  the  manufacture  of  the 
metal.  Under  these  conditions  the  difficulty  of  welding 
some  alloys  can  be  readily  seen. 

Welding  Various  Metals 

With  the  foregoing  facts  and  suggestions  in  mind  we 
will  now  take  up  the  various  metals  most  frequently 
welded,  and  give  directions  that  will  apply  in  their  spe- 

cial cases.  The  composition  of  various  fluxes  will  also 
be  given,  but  it  should  be  remembered  that  the  different 
accessory  concerns  can  supply  far  more  satisfactory 
fluxes  than  can  be  made  in  small  lots  by  the  individual 
user,  and  the  welder  should,  where  possible,  buy  the 
fluxes  needed  and  apply  them  according  to  directions. 
This  also  r.pplies  to  welding  rods  which  should  be  bought 

from  reliable  concerns  for  certain  specified  jobs.  F'or 
emergency  work,  where  the  proper  rods  are  not  available 
scrap  material  or  wire  ma^  be  used,  but  it  is  not  good 
practice.  A  first-class  welder  who  cares  for  his  work 
and  his  reputation  will  use  rods  of  the  proper  chemical 
composition  for  the  work  he  has  to  do.  For  this  purpose 
he  should  buy  his  rods  from  firms  of  established  repu- 

tation, who  are  not  afraid  to  advertise  their  output. 

Welding  Aluminum 

Aluminum  parts  to  be  welded  may  be  divided  into  two 
classes — those  made  of  drawn  or  rolled  aluminum  and 
those  which  are  cast. 

Rolled  aluminum  is  usually  98  per  cent,  pure  or  bet- 
ter, the  main  impurities  being  silicon  and  iron.  Alu- 

minum as  pure  as  this  is  seldom  used  for  castings,  since 
its  strength  is  considerably  less  than  that  of  various 

alloys.  Zinc  in  amounts  ranging  from  .'">  to  25  per  cent, 
but  usually  about  10  per  cent.,  was  often  used  in  the 
past,  but  the  alloy  was  so  brittle  just  below  solidification 
that  a  large  number  of  castings  were  defective  owing 
to  shrinkage  cracks.  A  copper  alloy  is  now  more  com- 

monly used,  the  copper  content  being  less  than  15  per 
cent.,  7  per  cent,  probably  being  the  favorite.  This  is 
not  so  strong  at  ordinary  temperatures  as  the  zinc  alloy, 
but  it  does  not  have  such  a  tendency  to  crack.  This 
makes  it  much  better  for  welding  as  well  as  for  casting, 
especially  on  complicated  work. 
Aluminum  oxidizes  easily  in  the  air,  especially  at 

high  temperatures,  and  in  the  latter  condition  the  oxide 
coating  is  quite  thick.  This  oxide  melts  at  a  much 
higher  temperature  (5000  deg.  F.)  than  aluminum  (1215 
deg.  F.)  and  as  the  oxide  is  of  greater  specific  gravity 
(heavier)  than  molten  aluminum,  it  will  sink  down  into 
the  metal  when  welding  unless  it  is  removed  in  some 
way.    As  the  oxide  is  very  resistant  to  the  action  of  any 

acid  or  alkali,  even  at  a  high  temperature,  any  flux  used 
must  of  necessity  be  drastic  in  action  and  if  carelessly 
used,  exceedingly  injurious  to  the  aluminum  weld.  On 
this  account  any  flux  should  be  used  with  caution  and 
any  surplus  removed  as  soon  as  possible. 

A  flux  is  generally  used  in  welding  sheet  aluminum 
where  the  puddling  method  cannot  well  be  employed. 
More  divergence  must  be  allowed  than  for  iron.  Fluxes 
are  usually  composed  of  alkaline  fluorides,  chlorides  or 
other  combinations  as  showTi  in  Table  XXIII.  However, 
these  and  other  flux  mixtures  are  only  given  for  refer- 

ence purposes,  and  it  cannot  be  too  strongly  urged  that 

table  xxiii— fluxes  for  welding  aluminum 
Formula  Numbers 

12         3        4       5         6      7* 
Chemicals  %      %       %      %     %       %     % 

Sodium  Chloride   30       12.5    16.    17.      6.5    30. 
Potassium  Chloride   45.    33.3    62.7    79.    83.    56.      45. 
Lithium  Chloride     15.    33.3    20.8          23.5    15. 
Sodium  Flouride      33.3       
Potassium  Flouride      7        7. 
Sodium  Bisulphate      3   
Potassium  Bisulphate        4        3. 
Sodium  Sulphate        4. 
Potassium  Sulphate         5   
Aluminum  Sodium  Flouride      10. 

,,,*,^?'^°'""'ended  by  the  French  Laboratories  of  the  Autosenous Welding  Association. 

all  welders  buy  the  fluxes  used  and  follow  directions  in 
each  case. 

Where  a  flux  is  used  in  welding  aluminum,  the  edges 
and  adjacent  surfaces  should  be  well  scraped  and  cleaned 
as  the  flux  is  only  intended  to  eliminate  the  oxide  and 
not  grease  and  dirt.  In  welding  heavy  sheets  the  edges 
should  be  beveled  and  in  light  ones  the  welding  will  be 
aided  by  flanging  the  edges  about  J„  in. 
Aluminum  castings  are  handled  a  little  differently 

from  sheets  or  plates.  As  previously  mentioned  castings 
are  of  different  composition.  Since  the  metal  has  a  low 
melting  point,  high  conductivity,  and  becomes  rather 
fragile  previous  to  fusion,  preheating  and  cooling  must 
be  carried  out  very  carefully.  The  average  aluminum 
casting  is  somewhat  complicated  in  its  design,  hence  the 
necessity  of  skillfulness  in  carrying  it  through  the  pre- 

liminary heating  period. 
The  use  of  a  flux  on  aluminum  castings  has  been  aban- 

doned by  the  majority  of  welders.  In  place  of  it  they 
break  down  and  remove  the  oxide  by  means  of  a  paddle, 
which  is  also  used  to  smooth  off  the  surface  of  the  weld 
after  it  is  completed.  In  many  cases  it  is  an  advantage 
when  working  on  castings,  not  to  bevel  the  edges. 

In  most  cases  aluminum  articles  should  be  preheated 
to  some  extent  before  welding.  In  certain  cases  the 

playing  of  the  secondary  flame  on  the  oVgect  will  be  suf- 
ficient; in  others  a  more  thorough  treatment  is  required, 

such  as  charcoal  or  coke.  On  the  regular  run  of  castings 
it  is  safest  to  preheat  to  about  500  or  600  deg.  F.,  which 
on  iron  would  correspond  to  a  low  red  heat.  In  the  case 
of  a  broken  lug  or  piece  of  a  flange,  it  is  often  really 
dangerous  to  preheat  as  it  may  cause  the  whole  piece  to 
collapse  or  distort.  The  beginner  should  also  be  very 
careful  about  shifting  or  turning  a  hot  aluminum  casting 
as  it  may  get  out  of  shape  or  crumble  into  pieces.  Since 
the  metal  is  so  apt  to  crumble  when  hot  it  is  advisable 



226 AMERICAN     MACHINIST Vol.  52,  No.  5 

for  the  beginner,  and  often  the  expert,  to  back  up  the 
parts.  This  may  be  done  by  molding  a  backing  out  of 
asbestos  fiber  2  parts  and  plaster  of  paris  1  part,  made 
into  a  thick  paste  with  water.  Have  this  mold  about  an 
inch  thick  and  perfectly  dry  before  setting  in  place. 
Fireclay  may  also  be  used  in  many  cases  to  back  up  or 
support  fragile  parts.  When  the  weld  is  completed  the 
casting  should  be  allowed  to  cool  very  slowly  and  evenly. 
A  preheating  furnace  suitable  for  both  preheating  and 
slow  cooling  is  shown  in  Figs.  199  and  200.  This  heater 
is  made  by  the  Geist  .Manufacturing  Co.,  Atlantic  City, 
N.  J.,  and  is  known  as  the  Wiederwax  preheater.  It  has 
eight  gas  burners  entering  from  each  end  and  extending 
to  the  middle.  This  makes  it  possible  to  heat  any  sec- 

tion or  all  of  the  top,  as  desired.  The  top  has  parallel 
grate  bars  to  support  the  work  and  the  gas  burners  are 
buried  in  pieces  of  refractory,  heat-retaining  material, 
so  that  parts  are  heated  with  the  use  of  a  minimum 

FIG.  199.   THE  WIEDEKWA-X  l'REHE.\TER 

amount  of  gas.  After  the  welding  is  done,  the  work  is 
placed  in  the  oven  underneath  the  heaters  and  slowly 
cooled. 
When  using  this  heater  or  welding  at  any  time,  the 

work  should  be  covered  with  asbestos  sheet  as  much  as 
possible.  The  iron  puddling  rod  should  not  be  allowed 
to  get  too  hot  or  oxide  of  iron  will  be  formed  and  scale 
off,  making  a  defective  weld. 

Only  a  small  amount  of  metal  from  the  welding  rod 
should  be  added  at  a  time  and  this  must  be  thoroughly 

stirred  or  "puddled"  until  a  pool  is  formed  that  insures 
perfect  fusion  with  the  surrounding  parts.  Use  the 
puddling  rod  to  scrape  off  surplus  metal  while  it  is  in 
a  pasty  condition.  The  beginner  will  find  it  a  little  dif- 

ficult to  manipulate  the  puddling  and  the  welding  rods 
alternately  with  the  same  hand  but  this  becomes  a  habit 
with  practice,  and  many  do  this  by  holding  them  between 
the  fingers  so  that  neither  needs  to  be  laid  down.  The 
property  of  conducting  heat  is  greater  in  aluminum  than 
in  iron,  but  as  the  melting  point  is  much  lower,  about 
the  same  size  torch  tip  is  used  as  for  cast  iron  of  cor- 

responding thickness. 

Filling  a  Large  Hole 

The  Journal  of  Acetylene  Welding  says  that  when  the 
filling  of  a  large  hole  is  required  a  chill  of  galvanized 
iron  is  provided,  backing  up  the  hole  and  welding  against 
this  when  filling  the  hole  with  aluminum.  Galvanized 
iron  is  preferable  to  any  other  material,  such  as  tin  or 

iron,  since  it  peels  away  from  the  aluminum  quite  read- 
ily, and  can  therefore  be  easily  removed  after  the  weld 

has  been  completed.  This  is  undoubtedly  due  to  the 
zinc  content  of  the  galvanizing  composition. 

The  chief  value  of  the  use  of  the  chill  is  that  it  causes 
the  filler  to  cool  and  harden  quickly,  thereby  prevent- 

ing it  from  contracting  after  the  weld  is  finished. 
It  also  prevents  the  heat  of  the  weld  from  spreading, 
which  might  cause  the  job  to  crack  back. 

The  chill  causes  the  added  metal  to  cool  almost  as  fast 
as  it  is  connected  to  the  edge  of  the  break.  After  the 
weld  has  been  finished  and  cooled,  the  chill  can  be  re- 

moved by  gently  prying  it  away  from  the  weld  by  means 
of  a  cold  chisel. 

Brass  and  Bronze 

The  composition  of  brasses  and  bronzes  varies  so 
widely  that  it  is  not  good  for  a  welder  to  use  welding 
rods  of  the  same  composition  for  the  general  run  of 
repair  work.  However,  rods  of  Tobin  bronze  or  man- 

ganese bronze  are  very  satisfactory  for  all-round  work. 
Where  it  is  important  to  match  the  color  of  the  weld 
with  that  of  the  surrounding  metal  it  is  necessary  to 
use  special  rods  of  practically  the  same  composition 
as  the  welded  metal,  and  also  to  use  eJctra  care  with 
the  torch.  This  latter  will  be  better  understood  when 
the  welder  knows  that  several  of  the  alloys  such  as 
zinc,  tin,  etc.,  used  with  copper  to  make  brass  or 
bronze,  volatilize  easily  and  in  so  doing  change  the 
character  of  the  metal.  These  metals  should  be  pre- 

pared in  the  same  way  as  any  other.  They  must  be  so 
placed  as  to  not  move  during  the  welding.  Fireclay 
may  be  used  to  back  up  pieces  in  danger  of  collapse. 
The  end  of  the  flame  cone  should  net  touch  the  metal. 

FIG.    200.      SHOWI.NG    THE   SLOW   COOLING   OVEN 

but  should  be  kept  some  distance  above  it.  If  a 
white  smoke  rises,  or,  as  in  the  case  of  bronze,  the 
metal  bubbles,  remove  the  flame,  as  it  indicates  that 
too  much  heat  is  being  used  and  some  of  the  elements 
are  passing  off  in  vapor.  Do  not  breathe  this  vapor 
as  it  is  poisonous.  It  is  desirable  to  use  a  tip  about 
the  same  size  as  for  cast  iron.  A  flux  should  be  used 
though  not  too  liberally.  Calcined  borax  is  good. 
Boracic  acid  is  also  good  and,  if  used,  may  be  applied 
by  dipping  the  hot  rod  into  the  powder  from  time  to 
time.  The  principal  points  to  watch  are  not  to  heat 
too  hot;  do  not  move  the  parts  until  well  ecoled;  do  not 
use  too  much  flux,  and  be  sure  to  guard  against  caving 
in  or  distortion  of  the  work  by  properly  supporting  it 
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previous  to  heating.     If  the  metal  is  porous  on  cooling 
it  is  a  sure  sign  that  too  high  a  heat  was  used. 

Cast   Iron 

When  cast  iron  is  molten  it  oxidizes  very  rapidly. 
The  oxide  which  begins  to  form  at  a  bright  red  heat, 
melts  at  a  temperature  of  2400  to  2450  deg.  F.  Since 
the  metal  itself  melts  at  a  temperature  several  hundred 
degrees  below  this,  it  can  be  seen  that  the  oxide  will 
not  be  melted  at  the  same  time  as  the  metal.  In  order 
to  break  the  oxide  down  and  allow  the  metal  to  flow 
together  a  flux  must  be  used..  A  properly  formulated 
flux  will  dissolve  the  oxide  and  float  it  to  the  surface, 
so  that  it  may  be  removed  by  scraping  the  molten  sur- 

face with  the  end  of  the  welding  rod.  The  welder 
should  tap  the  end  against  something  to  free  it  from 
oxide  before  continuing  to  add  it  to  the  weld. 

A  good  flux  for  use  in  welding  cast  iron  may  be  made 
up  of  equal  parts  of  carbonate  of  soda  (washing  soda) 
and  bicarbonate  of  soda  (baking  soda).  There  is  prac- 

tically no  advantage  in  using  the  pure  chemicals  in  this 
case  as  the  commercial  product,  which  may  be  ob- 

tained at  the  grocery  store,  will  do  as  well  as  any. 
The  two  sodas  should  be  thoroughly  mixed,  however, 

wh'ch  may  be  done  by  running  them  through,  an  old 
coffee  mill  several  times,,  or  thoroughly  shaking  and 
sifting  in  a  sieve.  The  flux  is  applied,  as  in  most  other 
cases,  by  dipping  the  hot  welding  rod  into  it. 

Cast  iron  is  quite  fluid  when  melted.  For  this  reason 
it  offers  considerable  difficulty  where  vertical  or  over- 

head welding  is  attempted.  Also  its  fluidity  causes  it 
to  entrap  gases,  dirt,  and  oxide.  These  may  be  removed 
by  proper  manipulation  of  the  torch  and  welding  rod. 
As  the  molten  iron  can  be  forced  ahead  of  the  weld 
very  easily,  adhesion  to  the  cold  metal  will  result, 
if  the  welding  is  not  watched  carefully. 

The  silicon  will  volatilize  to  some  extent  in  the  molten 
metal  and  the  lowering  of  the  amount  of  this  constituent 
will  seriously  increase  the  hardness  of  the  metal.  In 
order  to  compensate  for  this  loss,  a  welding  rod  is 
used  that  contains  from  2.75  per  cent,  to  3.5  per  cent, 
silicon.  The  other  substances  such  as  sulphur,  man- 

ganese, and  phosphorus  should  be  kept  within  rigid 
limits.  The  welding  rod  should  be  soundly  cast,  free 
from  dirt,  sand,  scale,  rust,  etc. 

The  welding  flame  should  always  be  neutral.  The 
flame  should  be  applied  to  the  weld  at  such  an  angle 
that  the  metal  will  not  be  blown  ahead.  Inasmuch  as 
the  metal  is  quite  fluid  when  molten,  the  welding  is 

carried  on  in  a  series  of  overlapping  "pools"  or  pud- 
dles. The  welding  rod  is  applied  by  placing  it  in  these 

pools  and  playing  the  flame  around  it.  The  welding 
is  aided  by  continually  "working"  the  rod  in  the  weld 
in  order  that  blowholes,  dirt,  scale,  etc.,  will  be  forced out. 

The  central  jet  of  the  flame  should  never  impinge 
on  the  molten  metal.  It  should  be  held  i  in.  to  a  in. 
from  it.  Occasionally  it  is  necessary  to  remove  a 
blowhole,  in  which  case  the  hole  is  burnt  out  with  the 
flame  and  then  the  metal  is  worked  over  with  the  weld- 

ing rod.  The  working  over  of  a  weld  should  be  avoided 
unless  it  is  absolutely  necessary.  If  it  is  necessary  to 
do  this  the  welding  rod  should  be  used  always,  for 
otherwise  a  portion  of  the  silicon  will  be  lost. 

When  the  weld  is  finished  and  it  is  still  hot,  the 
accumulation  of  scale,  dirt,  flux,  etc.,  on  the  surface 
should  be  removed  by  scraping  with  a  coarse  file  or 

other  tool.     This  is  a  superficial  coating  that,  when 
cold,  is  very  hard. 

As  soft  welds  are  nearly  always  desired,  the  cast- 
ing should  be  cooled  slowly  and  evenly.  Where  the 

work  is  complicated  or  of  heavy  section,  it  is  by  all 
means  best  to  reheat  it  to  a  good  red  heat  and  then 
allow  it  to  cool  slowly.  In  some  cases  where  charcoal 
has  been  used  it  is  sufficient  to  allow  the  casting  to 
cool  in  the  preheating  fire,  without  the  additional  re- heating. 

Cast  Iron  to  Steel 

To  weld  cast  iron  to  steel,  cast-iron  rods  must  be 
used  as  the  welding  material.  The  steel  must  be 
heated  to  the  melting  point  first,  a3  cast  iron  melts 
at  a  lower  temperature.  A  very  little  flux  should  be used. 

Copper 

Copper  usually  is  produced  in  an  almost  pure  homo- 
geneous form.  The  impurities  are  present  in  small 

amounts  and  are  not  affected  materially  by  fusion. 
Copper  is  a  good  conductor  of  heat,  and  is  very  tough, 
ductile,  and  malleable. 

From  these  properties  it  would  appear  that  it  is 
easily  welded.  Unfortunately  this  is  not  true.  There 
are  few  welders  skilled  in  the  handling  of  this  metal. 

Copper  has  two  very  pronounced  properties  under 
the  welding  flame.  It  absorbs  gases  very  readily,  not- 

ably carbon  monoxide  and  hydrogen.  These  are  re- 
leased when  the  metal  begins  to  solidify,  with  the  re- 

sult that  they  remain  entrapped,  producing  a  porous 
structure. 

Copper  oxidizes  very  rapidly  when  undergoing  fusion. 
The  molten  metal  has  the  property  of  dissolving 
the  oxide  thus  formed.  It  will  take  up  such  large 
quantities  of  it  that  the  mechanical  properties  of  the 
weld  will  be  affected.  In  addition  to  these  two  peculi- 

arities the  tensile  strength  of  copper  decreases  rapid- 
ly as  the  temperature  is  raised,  particularly  from 

500  deg.  F.  upward.  The  effect  of  temperature  is  so 
severe  that  at  900  deg.  F.  the  tensile  strength  is  only 
40  per  cent,  of  that  at  atmospheric  temperatures. 

Because  of  this  weakening  under  heat,  the  strains 
resulting  from  contraction  in  the  weld  during  cooling 
must  be  carefully  dissipated,  otherwise  the  metal  in 
the  weld  or  adjacent  to  it  will  fail. 
A  neutral  flame  should  always  be  applied  in  weld- 

ing this  metal.  If  an  excess  of  acetylene  is  used  the 
products  of  combustion  are  richer  in  those  gases 
which  are  easily  absorbed.  If  an  oxidizing  flame  is 
used,  the  weld  becomes  Saturated  with  the  oxide. 
A  larger  sized  torch  tip  than  the  melting  point  of 

copper  indicates  is  used  because  of  the  high  thermal  con- 
ductivity. Where  possible,  auxiliary  heating,  such  as 

air-gas  flames  and  charcoal  fires,  should  be  employed. 
This  is  done  not  only  from  the  standpoint  of  economy, 
but  it  also  aids  greatly  in  the  success  of  the  weld. 

The  torch  flame  should  play  on  the  weld  in  a  vertical 
direction.  The  metal  when  molten  is  quite  fluid,  and 
for  this  reason  if  the  torch  were  applied  at  an  angle 
the  metal  would  be  blown  ahead,  producing  adhesion. 
Also,  by  applying  the  torch  vertically  the  molten  metal 
is  protected  from  the  oxygen  of  the  atmosphere  by 
means  of  the  enveloping  flame. 

Copper,  if  properly  prepared  and  free  from  grease 
or  dirt,  does  not  need  a  flux. 
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The  factor  that  contributes  most  to  the  successful 

-welding  of  copper  is  the  use  of  a  properly  formulated 
welding  rod.  Such  a  rod  will  overcome,  to  a  great  ex- 

tent, both  the  absorption  of  gases  and  the  solution  of 
the  oxide.  It  is  not  considered  practical  to  remove  the 
oxide  in  the  weld  by  means  of  a  flux,  because  it  is  dis- 

solved in  the  metal.  A  welding  rod  is  needed  that  has 
combined  with  it  a  reducing  or  deoxidizing  agent. 
The  reducing  agent  has  a  greater  affinity  for  oxygen 
than  copper,  hence  it  combines  with  it  and  brings  it  to 
the  surface  in  a  fluid  form.  This  material  acts  as  a 

glaze  or  protecting  coating  for  the  molten  metal  be- 
neath it,  with  the  result  that  it  tends  to  retard  the 

absorpion  of  the  gases. 
Several  materials,  when  added  to  a  pure  copper  rod, 

have  proved  to  be  beneficial.  The  most  prominent 
element  at  this  time  is  phosphorus.  It  should  be  pres- 

ent in  amounts  not  over  1.0  per  cent.;  otherwise  the 
metal  will  be  pasty  and  the  weld  will  be  weakened. 

Newly  welded  copper  has  only  the  strength  of  cast 
copper,  but  after  welding,  the  grain  of  the  weld  and 
the  metal  adjacent  can  be  improved  by  hammering  at 
a  low  heat. 

Copper  to  Steel 

If  it  is  desired  to  weld  copper  to  steel,  heat  the  steel 
to  a  welding  heat,  then  place  the  copper  in  contact. 
The  metals  will  then  fuse  together.  Take  away  the 
flame  as  soon  as  the  copper  flows  properly.  No  flux 
is  needed. 

Lead 

Lead  can  be  readily  welded.  The  process,  however, 

is  usually  known  as  "lead  burning."  The  gas  torch  pro- 
vides a  means  of  doing  this  work  quickly  and  at  a  low 

cost.  Skill  in  the  manipulation  of  the  torch  is  nec- 
essary, particularly  on  vertical  seams.  A  light  torch 

should  be  used.  When  welding  sheets  or  plates,  pro- 
ceed as  in  lead  burning  by  other  processes. 

The  burned  joint  on  a  lead  or  block  tin  pipe  line  is 
not  oniy  a  neat  and  permanent  joint,  but  is  all  lead, 
and  a  block  tin  line  is  all  block  tin.  The  joints  are 
fused  together  with  the  addition  of  enough  metal  of 
the  same  kind.  If,  for  instance,  a  lead  pipe  line  is  to 
carry  acid,  the  burned  joints  contain  no  solder  which 
could  be  attacked  by  the  acid. 

In  preparing  lead  pipe  for  welding  the  two  pipe  ends 
are  scraped  clean  for  about  an  inch  back,  and  are 
tapered  slightly  at  the  edges.  It  is  not  necessary  to 

drive  one  pipe  into  the  other.  The  two  ends  are  mere- 

ly placed  in  contact  and  welded  or  "burned"  with  the 
addition  of  more  lead  to  fill  up  the  joint.  No  flux,  no 

grease  and  no  "wiping"  of  any  kind  is  needed. 
Malleable  Iron 

The  manufacture  of  malleable  iron  has  made  enor- 
mous progress  during  the  last  few  years,  and  while 

formerly  malleable  iron  was  really  an  unknown  quantity 
and  might  contain  different  mixtures,  from  white  iron 
to  hard  steel,  in  the  same  casting,  a  great  uniformity  is 
now  obtainable  by  adherence  to  strictly  scientific 
methods. 

The  Associated  Manufacturers  of  Malleable  Iron  has 
set  a  standard  of  quality,  to  which  all  its  members  must 
adhere  rigidly  and  castings  procured  from  one  of  its 
members  may  be  relied  on  to  consist  of  a  uniform  and 
thoroughly  high-class  product. 

While  formerly   the  welding  of  malleable   iron  was 

considered  almost  impractical  on  account  of  the  different 
structures  in  one  and  the  same  casting,  it  may  now  be 
welded  with  almost  a  certainty  of  success,  if  the  casting 
was  made  in  accordance  with  the  rules  of  the  associa- tion. 

The  break  on  malleable  iron  is  prepared  exactly  the 
same  as  for  any  welding  job,  cleanliness  in  this  instance 
being  especially  desirable,  since  dirt  tends  to  weaken 
the  weld  considerably.  Allowance  should  be  made  for 
the  effects  of  expansion  and  contraction;  malleable  iron 
is  less  liable  to  break  than  cast  iron,  since  it  is  ductile, 
but  will  be  distorted  unless  such  provisions  are  made. 
Use  for  flux  the  same  powder  used  for  brass — that  is: 
borax  or  a  pui'thased  mixture. 

As  with  cast  iron,  do  not  let  the  end  of  the  cone  touch 
the  casting,  but  hold  it  just  a  little  distance  away. 
Watch  the  metal  carefully  and  as  soon  as  the  metal 
begins  to  melt,  add  the  filling  rod,  either  Norway  iron 
or  malleable  rod  of  the  same  grade  as  the  casting. 

However,  not  all  malleable  castings  are  of  the  high 
degree  just  described.  They  were  originally  white  cast 
iron,  very  brittle  and  hard.  By  heat-treatment,  the  car- 

bon content  is  changed,  and  Instead  of  the  brittle  cast- 
ing, it  becomes  ductile,  fairly  soft  and  changes  to  a 

darker  color.  Just  how  far  into  the  body  of  the  metal 
this  change  penetrates  depends  upon  the  size  of  the 
casting  and  the  length  of  the  heat-treatment,  s6  that  a 
malleable  casting,  as  it  is  generally  called,  may  be  steel 
on  the  surface,  a  semi-steel  part  way  through  and  white 
cast  iron  at  the  core. 

Very  small  castings  sometimes  are  steel  all  the  way 
through  and  we  may  weld  them  without  flux,  using  Nor- 

way iron  or  mild  steel  as  the  welding  rod. 
In  nearly  all  cases,  however,  it  will  be  found  that  the 

casting,  if  not  made  to  association  specifications,  is  com- 
posed of  different  metals — if  the  break  Is  examined,  we 

can  tell  this  by  the  different  colors.  It  is  obvious  that 
such  a  casting  cannot  be  welded,  since  it  would  be  ex- 

tremely difficult  to  determine  just  where  one  metal  left 
off  and  another  began.  The  practice  of  using  cast  iron 
as  a  welding  rod  on  malleable  castings  Is  not  a  good  one, 
since  the  bond  is  very  brittle  and  in  all  cases  where 
strength  is  desired  we  would  better  use  manganese  or 
Tobin  bronze — in  this  way  securing  a  brazed  joint  in- 

stead of  a  welded  one,  of  a  different  color  than  the  cast- 
ing but  with  the  factor  of  strength  a  big  one. 

Watch  the  metal  carefully  and  when  the  spot  the  flame 
is  playing  upon  reaches  a  bright  red  heat,  bring  the 
bronze  welding  rod,  which  has  previously  picked  up 
some  borax,  down  upon  this  section,  being  careful  that 
the  cone  does  not  come  directly  in  contact  with  the 
bronze  rod.  Bronze  melts  at  a  lower  temperature  than 
malleable  iron  and  with  the  iron  at  a  bright  red  heat, 
and  with  plenty  of  flux  used,  it  will  be  found  that  the 
bronze  attaches  itself  to  the  iron.  We  must  not,  how- 

ever melt  any  portion  of  the  malleable  iron  and  we  must 
not  play  the  cone  directly  on  the  iron  or  on  the  bronze. 

MoNEL  Met 

Technically,  monel  metal  Is  an  alloy  of  nickel  and  cop- 
per, containing  about  67  per  cent,  nickel,  28  per  cent, 

copper,  and  5  per  cent,  of  other  elements.  This  remain- 
ing 5  per  cent,  consists  partly  of  iron  from  the  original 

ore  and  partly  of  manganese,  silicon,  and  carbon  in- 
troduced in  the  process  of  refining.  It  contains  no  zinc 

or  aluminum.  The  alloy  can  be  machined,  forged,  sol- 
dered and  welded,  both  electrically  and  by  the  gas  torch. 

In  the  automobile  industry  it  is  used  for  float  valves  in 
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carburetors  because  it  combines  hardness  with  non-cor- 
rodibility.    Borax  or  boracic  acid  may  be  used  as  a  flux. 

Nickel 

Nickel  melts  at  2600  deg.  F.  and  when  melted  has  the. 

property  of  absorbing  large  amounts  of  various  gases, 

especially  oxygen.  The  gases  so  absorbed  remain  when 
the  metal  cools,  making  it  very  porous.  Nickel  also  has 
£1  great  affinity  for  sulphur.  It  is  often  stated  that 
nickel  cannot  be  welded,  but  this  is  an  error,  although 
it  is  an  extremely  difficult  metal  to  weld  satisfactorily. 
Anodes  used  in  nickel  plating,  may  be  fused  together 
without  flux  as  the  blowholes  do  not  affect  the  conduc- 

tivity to  any  appreciable  extent.  However,  where  a 
weld  is  wanted  free  from  blowholes,  the  nickel  pieces 
should  be  laid  on  a  heavy  plate  Jieated  bright  red  or 
white,  and  the  nickel  heated  to  a  bright  white  with  the 
gas  torch.  The  joint  should  then  be  carefully  ham- 

mered with  a  light  hammer.  Previous  to  heating  the 
nickel  should  be  freed  from  grease  or  oil  and  scraped 
well  back  from  the  weld. 

Steel 

Steel  welding  on  a  commercial  scale  should  never  be 
attempted  until  after  the  operator  has  proved  to  his  own 
satisfaction  that  the  weld  is  strong  by  welding  together 
mild  steel  plates  of  4  to  i  in.,  sawing  them  through  the 
weld  to  make  sure  that  the  material  is  really  bonded  and 
testing  them  by  bending  back  and  forth  in  a  vise. 

Steel  melts  at  2500  to  2700  deg.  F.  When  molten  it 
is  not  extremely  fluid.  At  dull  red  heat  it  begins  to 
oxidize  rapidly.  The  oxide,  which  melts  at  a  tempera- 

ture of  several  hundred  degrees  below  that  of  the  metal, 
remains  at  the  surface  and  can  be  easily  removed.  A 
flux  is  not  necessary,  although  some  welders  use  a  little 
borax.  Close  attention  must  be  paid  to  the  removal  of 
the  oxide,  however,  for  its  presence  is  very  harmful.  It 
is  a  common  fault  to  have  layers  of  oxide  in  the  weld, 
which  cause  a  laminated  structure  that  weakens  it. 

Steel  does  not  melt  rapidly.  It  gradually  comes  to 
fusion,  <:onfined  to  small  areas.  Because  of  this,  the 
weld  is  made  ap  of  small  overlapping  layers.  The 
strength  of  the  weld  depends  greatly  on  the  thorough 
bonding  of  these  layers  to  each  other  and  to  the  beveled 
edges  of  the  piece  being  welded.  It  is  a  common  fault 
to  force  the  metal  ahead  of  the  welding  area  and  allow 
it  to  adhere  to  the  cold  sides  of  the  beveled  edges. 

A  welding  rod  of  over  99-per  cent,  pure  iron  wire  is 
commonly  used.  Occasionally  a  nickel-steel  rod  is  used 
with  good  results  on  such  work  as  crankshafts.  A  mild- 
steel  rod  is  particularly  satisfactory  on  steel  castings. 

Diameter  of 
Thickness  of  Steel  Welding  Rod 

V4    in   ^   in. 
Vi    in.   to   A    in   V,    in. 
i/i   in.  to  H   in        A  in. 
Vi   in.  and  up           Vi    '"• 

Steel  is  very  sensitive  to  the  welding  flame.  An  ex- 
cess of  acetylene  tends  to  carbonize  the  metal ;  an  excess 

of  oxygen  tends  to  oxidize.  Therefore,  a  neutral  flame 
should  always  be  used  and  should  be  tested  frequently  in 
order  that  it  be  kept  in  proper  adjustment. 

failures  due  to  expansion  and  contraction  are  hot 
numerous,  because  of  the  toughness  and  strength  of  the 
metal.  If  expansion  and  contraction  are  not  properly 
taken  care  of,  however,  warping  and  buckling  will  surely 
take  place,  and  internal  strains  will  exist  in  the  weld, 

These  can  be  avoided  by  properly  setting  up  the  work 
and  with  proper  preheating  methods. 

The  strength  of  a  steel  weld  can  be  improved  by  me- 

chanical treatment.  Hammering  is  the  most  common 
method  employed.  After  the  welding  has  been  com- 

pleted, the  entire  weld  should  be  heated  to  a  bright  red 
heat,  and  the  hammering  carried  on  at  this  temperature. 
If  the  hammering  is  done  at  a  lower  temperature,  the 
weld  will  be  weakened  instead  of  strengthened. 

The  welder  should  always  keep  in  mind  that  the  higher 
the  percentage  of  carbon  in  the  steel  the  greater  is  the 
danger  of  burning  the  metal,  with  its  consequent  weak- 

ening effect. 
Steel  castings  should  be  handled  in  a  manner  similar 

to  cast  iron.  They  may  be  preheated  and  prepared  in 
the  same  way.  Cast  steel  as  a  rule  has  a  percentage  of 
carbon  between  that  in  mild  steel  and  grey  cast  iron. 
As  a  filler,  good  results  will  be  obtained  if  cast  bars  of 
the  same  material  are  used.  If  not  available,  use  vana- 

dium steel  or  Norway  iron  filler. 
While  little  work  is  done  in  welding  high  carbon  or 

hard  steel,  the  following  instructions  are  given  as  a 
guide  to  the  operator  in  case  of  necessity.  Parts  should 
be  prepared  for  welding  as  for  wrought  iron  or  steel. 
Use  a  larger  tip  than  for  the  same  thickness  of  mild 
steel.  For  filling  material  where  the  parts  are  to  be 
hardened,  use  ordinary  drill  rod.  Drill  rod  is  a  hard 
steel  which  is  used  by  tool  manufacturers  in  the  manu- 

facture of  drills,  reamers,  etc.  Ordinary  mild  steel  can- 
not be  tempered  and  this  is  often  necessary  when  high 

carbon  or  hard  steel  parts  have  to  be  welded.  Employ 
cast-iron  flux.  Execute  the  weld  Very  J-apidly  as  there 
is  a  tendency  for  the  metal  to  bum  easily  and  also  to 
decarbonize;  that  is,  to  burn  out  the  carbon,  leaving  the 
metal  in  poor  condition.  A  very  slight  excess  of  acety- 

lene in  the  welding  flame  may  be  advantageous. 
To  weld  high-speed  steel  to  ordinary  machine  steel, 

the  end  of  the  high-speed  steel  to  be  welded  must  first 
be  heavily  coated  with  soft  special  iron.  It  can  then 
be  welded  to  ordinary  machine  steel  without  burning, 
but  it  takes  an  experienced  welder  to  make  a  good 
weld  of  this  kind. 

Special  Steels 

There  are  many  special  or  alloy  steels  used  in  the 
metal  industry.  The  operator  is  often  called  upon  to 
attempt  welding  on  these.  Many  automobile  and 
locomotive  parts  are  made  from  special  high-carbon 
steels,  and  often  these  castings  or  forgings  under- 

go, during  manufacture,  special  heat  treatments  which 
are  in  many  cases  more  or  less  of  a  secret  process. 

It  will  be  appreciated  that  welding  with  a  high-tem- 
perature flame  must  necessarily  counteract  the  effects 

that  were  produced  by  the  heat-treatments,  conse- 
quently, to  make  the  part  efficient  it  is  essential  that 

after  welding,  the  piece  be  properly  heat-treated  by 
an  operator  skilled  in  such  work.  The  services  of  such 
a  man  are  rarely  available,  therefore,  the  results  ob- 

tained when  welding  high-carbon  alloy  steels  will  be 
uncertain.  Fortunately,  however,  many  of  the  alloy 
steels  used  in  practice  are  not  high  carbon  and  can 
be  welded  satisfactorily. 
Manganese  Steel  (low  carbon)  is  welded  quite 

readily.  The  manganese  acts  as  a  deoxidizing  agent; 
that  is,  it  counteracts  the  effect  of  burning  the  metal. 

If  possible,  use  a  filling  material  of  the  same  compo- 
sition as  the  part  welded.  If  this  cannot  be  obtained 

use  Norway  iron. 
Nickel  Steel  (low  carbon)  can  be  welded  without 

diflliculty  in  exactly  the  same  way  as  mild  steel,  but 
nickel-steel  filling  rod  must  be  used. 
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Vanadium  Steel  (low  carbon) — This  is  probably 
the  most  commonly  used  steel  alloy.  Very  fortunately 
it  is  extremely  easy  to  weld,  and  flows  much  more 
readily  than  ordinary  mild  steel.  Weld  as  mild  steel, 
but  use  vanadium-steel  filler. 
Chrome  Steel  is  in  the  class  of  mild  or  low-carbon 

steel  and  can  be  welded  readily.  Weld  as  mild  steel.  Use 
a  chrome-steel  filler.  Many  chrome  steels,  however, 
are  in  the  high-carbon  or  hard-steel  class. 
Wrought  Iron  may  be  easily  welded  without  a  flux 

though  a  little  borax  or  other  flux  is  sometimes  advis- 
able.   The  same  general  rules  apply  as  for  mild  steel. 

Galvanized  Iron  cannot  be  welded,  since  the  iron  is 

covered  with,  and  to  a  greater  or  less  extent  impreg- 
nated with,  a  lower  melting  metal. 

German  Silver,  in  many  cases,  is  considered  un- 

weldable,  due  to  its  absorption  of  ga.ses.  For  prac- 
tically all  commercial  purposes,  it  may  be  bonded, 

using  the  same  flux  as  for  brass  and  a  strip  of  Ger- 
man silver  for  the  welding  rod.  Especial  care  must  be 

given  to  expansion  and  contraction. 

White  Metal  Castings  used  for  die  molded  pur- 

poses usually  are  composed  of  aluminum,  tin  and  zinc  in 

varying  proportions,  but  nearly  always  with  the  lower 

melting  metals  in  the  larger  proportion.  While  the 

castings  have  a  good  deal  the  same  appearance  as 

aluminum,  they  are  considerably  heavier.  They  may 
be  considered  unweldable. 

Silver  acts  very  similar  to  nickel  and  shou'd  be 
welded  in  the  same  way  by  heating  and  hammering. 

However,  soldering  usually  answers  all  purposes. 
Gold  welds  very  easily  and  -he  pure  melting  process 

is  all  that  is  needed. 

Germany's  Industry  Recovering 
Special  Correspondence 

In  a  recent  speech,  the  German  secretary  of  state 

for  trade  and  industry  exhibited  the  fact  that  Ger- 
man export  has  ad  valorem  almost  reached  the  pre- 
war average.  The  revival  of  export  commenced  last 

spring  and  has  since  then  increased  at  a  remarkable 
rate.  This  fact  is  not  so  much  due  to  the  initiative  of 
the  Germans  themselves,  who  for  the  most  part  have 
shown  no  great  indication  of  returning  enterprise,  as 
to  the  foreign  buyers.  The  latter,  attracted  by  the  low 
rate  of  exchange,  have  appeared  in  ever-increasing 
numbers. 

Export  sales  have  been  contracted  to  such  an  extent 
that  the  government,  although  keenly  interested  in  the 
increase  Of  export,  has  assumed  strict  control  of  all 
export  with  a  view  to  bringing  up  the  prices  to  the 
utmost  limit  permissible  with  regard  to  foreign  com- 

petition. An  agio  (premium  on  the  exchange  of  one 
currency  for  another)  has  been  placed  upon  certain 
kinds  of  products,  reaching  as  high  as  70  per  cent,  of 
the  home  price  in  the  case  of  machine  tools.  This  pro- 

cedure is  of  course  not  intended  to  prevent  dumping  in 
the  interest  of  foreign  competitive  industries  but  simply 
to  exhaust  all  the  possibilities  of  the  situation. 

Still  it  can  be  said  that  every  article  turned  out  finds 
willing  buyers  from  almost  every  country,  and  if  the 
total  of  German  export  is  not  larger  than  it  is  now,  it 
is  not  the  fault  of  the  buyers,  nor  of  the  manufacturers. 
The  latter  are  doing  their  utmost  to  increase  produc- 

tion, seeing  that  sales  conditions   are  as   favorable  as 

they  ever  hoped  they  could  be  again.  They  are  however 
sorely  hampered  by  the  labor  conditions,  especially  the 
abolition  of  the  piece  rate,  the  inefficient  supply  of  coal 
and  other  raw  material. 

The  coal  situation  is  however  slowly  improving  and 
in  the  labor  question  the  manufacturers  are  regaining 
confidence.  The  strike  of  the  metal  workers  in  Berlin 
is  to  all  appearances  the  last  effort  of  the  radical  labor 
movement.  It  is  meant  by  both  parties  to  be  a  criterion 
of  the  opposing  forces  and  will  no  doubt  be  fought  out 
to  the  bitter  end.  It  is  however  the  common  belief  that 
the  employers  have  the  upper  hand,  that  the  strike  will 
lead  to  a  settlement  of  the  labor  question  and  open  the 
road  to  an  enlarged  activity  of  German  industry. 

All  efforts  are  directed  to  increase  the  production.  A 
reduction  of  wages  will  for  a  long  time  be  out  of  the 
question.  Even  the  predicted  defeat  of  the  workmen  in 
the  Berlin  strike  will  not  make  a  reduction  of  wages 
possible.  The  cost  of  production  is  high  and  still  in- 

creasing. The  whole  German  export  and  in  fact  the 
welfare  of  the  industry  rests  at  present  on  the  founda- 

tion of  the  depreciation  of  German  money.  If  the 
latter,  by  credit  operations  or  other  financial  operations, 
was  allowed  to  reach  a  more  normal  value,  German 
industry  would  face  a  catastrophy.  The  figures  in  the 
accompanying  table,  taken  .from  the  machine-tool  indus- 

try, will  demonstrate  this  fact.  These  figures  denote 
home  market  prices.  For  export  an  agio  is  added  up 
to  70  per  cent,  of  the  home  price,  according  to  the 
dictates  of  foreign  competition. 

Present Germau 

PrU-c 

Screw-cutting  tathe: 
Medium  quality,   flat   IhmI,    10  in. 

swing,  2-ft.  bed  3.200  M. 
12-in.  swing,  3i-ft.  bed  5,450  M. 

Screw-rutting  lathe: 
Good  quality,  flat  bed,  I  b-in.  swing, 

3i-fl.  bed    10,000  M 
20-in.  swing   11.000  M. 

Engine  lathe. 
With  lead  screw  and  feed  shaft.  V- 

ways,  cheap  make,  18-in.  i  ii-tt  .    8.000  M. Slotting  machine: 
8-in.  stroke    7,000  M. 

Shaping  machine: 
16-in  stroke    6.000  M. 
24-in.  stroke           10,000  .M 

Automatic  screw-cutting  lathe: 
;-in.  stock    12,000  .M. 

Milling  machines. 
Plain  No   I  size  8  x  32-in.  table       5,000  M. 
Universal  1 2  x  48-in.  table .  I  2.000  M Turret  lathe: 

I  i-in.  spindle  bore         7.000  M 
Planing  machines,  36 in.  X  8 ft  l").500M Bolt-cutting  lathe: 

10  in.  X  3}  ft    9,000  M 
Gear-cutting  machine: 

Up  to  20-in.  diameter  25,000  M 
Up  to  32-in.  diameter  35.000  M. 

Gear  generating  machine  (Fellow's  SyBteni) : 
Up  to  32-in   diameter   36.000  M. 

Pliiin  cylindrical  grinding  machine: 
I6in.x3ift    12,000  M. 

These  figures  show  in  comparison  to  pre-war  prices 
an  advance  of  between  600  to  800  per  cent.  In  no 
other  country  have  prices  risen  at  the  same  rate.  The 
export  situation  of  German  industry  is  therefore  abso- 

lutely dependent  on  the  rate  of  exchange.  Germany's 
industry  is  making  great  strides  toward  recovery  and 
if  the  present  money  situation  is  allowed  to  continue 
she  will  have  an  almost  unique  position  on  the  foreign 
market.  Existing  conditions  are  not  expected  to  last 
forever,  and  most  people  would  rather  see  a  better  state 
of  the  exchange  than  an  unduly  inflated  export,  but 
there  is  no  doubt  that  as  long  as  the  present  conditions 
last  the  German  industry  will  strive  to  utilize  them  to 
the  fullest  extent. 

Normal 

Dollar  Equiv. 

4.20  M.  =  $1 

Present 

Dollar  Equi\- 25M.   =   }l 

$762 1.295 

SI  24 
118 

2.380 
2.619 

400 
440 

1,904 

320 
1.667 

$280 

1.428 

2,381 
240 

400 

2,857 

480 

1,190 
2.857 

200 

480 

1.667 4,643 
280 

780 

2,142 

360 
5.952 

8.303 

1.000 

1.400 
8.571 1.440 

2.857 

480 
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Machining  Operations  on  Die  Stocks 
By  J.  V.  HUNTER 

Western  Editor  American  Machiniat 

This  article  illustrates  and  describes  the  making 
of  large  die  stocks  of  the  kind  that  are  used  for 
the  hand  threading  of  pipe.  The  jigs  used  are 
designed  to  permit  the  greatest  possible  num- 

ber of  operations  at  one  setting. 

SOME  of  the  methods  used  by  the  Reed  Manufac- 
turing Co.,  Erie,  Penn.,  in  manufacturing  die  stocks 

for  pipe  dies,  are  here  shown. 

The  stocks  are  made  from  malleable-iron  castings,  one 
of  which  may  be  seen  in  Fig.   1.     After  the  castings 
are  cleaned  the  first  operation  is  the  blacking  or  japan- 

FIG.  1.     MILLING  THE  CHANNEL  ON  LARGE  STOCKS 
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ning,  which  is  done  at  this  stage,  so  that  after  the 
machining  operations  are  finished  the  machined  sur- 

faces, particularly  the  bearing  spots  for  the  dies,  may 
remain  clean  and  free  from  enamel. 

When  the  japanning  is  done  first  it  is  a  simple  oper- 
ation of  dipping,  while  if  made  to  follow  machine 

operations  it  is  necessary  either  to  apply  the  enamel 
with  a  brush  or  to  make  an  extra  operation  of  scraping 
the  machined  surfaces,  which  operation  usually  costs 
more  than  the  machining. 

The  surfaces  A  are  milled  with  the  casting  in  a 
horizontal  position  on  the  indexing  fixture  B.  The 
narrow  cutters  C  finish  the  die  surface  completely,  pass- 

FIG.    3. 
TAPPING    S.MALL    STOCK    FOR    SCRBWED-IN 

GUIDE  BUSHING 

FIG.  2.      DRILLING  ALL  SIDES  OF  STOCK  AT  ONE 
JIG  SETTING 

ing  the  lugs  D  without  interference,  and  at  the  same 
time  the  cutters  E  finish  the  top  of  lugs  F.  The  fixture 
is  capable  of  being  revolved  around  a  central  pivot  and 
locates  the  two  cuts  exactly  90  deg.  apart. 

The  next  operation  is  drilling  the  sides,  which  is  done 
in  a  jig  at  a  single  setting.  The  part  A,  Fig.  2,  is 
clamped  in  the  jig  B,  which  has  legs  on  all  sides,  so 
that  it  may  stand  in  six  different  positions,  and  drilling 
operations  are  performed  on  five  sides.  A  brace  C 
fits  into  one  of  the  slots  which  have  just  been  milled  to 
align  the  work.  While  in  the  position  shown  all  holes 
are  drilled  and  tapped  on  the  face  side.  The  four 
handle  holes  are  drilled  by  standing  the  jig  on  the  four 
respective  sides  and  are  later  tapped  in  a  similar  man- 
ner. 

Fig.  3  shows  the  tapping  of  one  of  the  smaller  sizes 
of  stocks,  for  the  screwed-in  die  bushing,  the  work  be- 

ing done  on  a  Colburn  vertical  drilling  machine.  A  gang 
drilling   machine.    Fig.    4,    is    used    for   finishing   the 
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outside  and  reaming  the  in-' 
side  of  the  pipe  bushings, 

or  "guides,"  as  they  are 
called  by  the  trade.  The 
hollow  head  with  adjustable 
cutters  for  finishing  the  out- 

side of  the  guide  at  the  same 
time  that  the  reamer  is  fin- 

ishing the  inside,  is  plainly 
shown  in  this  illustration. 
To  avoid  having  a  lot  of 
duplicate  tools  the  machine 
is  arranged  so  that  the  four 
spindles  are  used,  each  on  a 
different  size  of  guide  bu.sh- 
ing.  The  bushings  have  a 
groove  cut  midway  of  their 
length,  as  shown  at  A,  Fig. 
5,  to  give  a  hold  for  the 
thumb  screw.  This  groove 
is  cut  by  the  device  B 
mounted  on  the  spindle  of 
a  vertical  drilling  machine. 
The  body  slips  down  over  the FIG.    4.      i.i:\I.SHlNG    INSIDE   AND   OUTSIDK   OF    GUIDE   BU.SHINGS 

Fl6.  5.     DEVICE  FOR  TURNING  GROOVE  IN  BUSHINGS 

bushing  and  the  pressure  forces  out  a  smajl  cutting  tool 
which  makes  the  groove.  When  the  spindle  is  stopped 
the  spring-operated  lever  C  withdraws  the  tool  from  the 
work  and  pern;its  the  spindle  to  be  raised. 

What's  in  a  Name? 
By  L.  D.  Hayes 

Professor  of   Machine   Design,   West   Virginia  University 

One  paragraph  of  the  comment  under  the  above  head- 
ing, as  made  by  Sandy  Copeland  and  printed  on  page 

816,  Vol.  51  of  American  Machinist,  is  deserving,  per- 
haps, of  further  attention.     There  is  a  great  need  for 

a  clearer  understanding  concerning  the  misuse  of  the 
term  "spiral  gear."  It  is  to  be  presumed  that  when 
this  term  was  first  applied  to  gears  it  was  with  no  more 
definite  intent  than  as  a  descriptive  adjective  and  that 
this  was  at  a  time  when  no  other  gear  of  similar  form 
made  a  finer  distinction  necessary. 

Unquestionably,  the  dictionaries  sanction  the  use  of 

the  word  "spiral"  as  a  synonym  for  the  noun  "helix" 
or  for  the  adjective  "helical,"  even  though  not  given  as 
their  preferred  definition ;  but  modern  developments  in 
gearing  have  made  it  almost  imperative  that  there 
should  be  a  more  exact  naming  if  endless  confusion  is  to be  avoided. 

The  confusion  is  greatly  aggravated  by  the  fact  that 
a  surprisingly  large  proportion  of  those  using  the  term 

ispeak  of  a  "spiral  gear  drive"  as  though  no  further  ex- 
planation should  be  needed,  no  matter  whether  it  is  in- 

tended to  apply  to  a  pair  of  twisted,  or  herringbone, 
gears  on  parallel  shafts  or  to  a  pair  of  helical  gears  on 
shafts  which  are  neither  intersecting  nor  parallel. 

It  cannot  be  emphasized  too  strongly  that,  even  though 
a  single  twisted  gear  and  a  single  helical  gear  may  be 
identical  in  appearance  and  form,  the  methods  of  their 
operation  and  the  theories  of  their  design  are  wholly 
different.  Only  by  the  abandonment  of  the  general  and 
inaccurate  term  "spiral"  and  by  the  rigid  use  of  the 
distinctive  names  "helical"  and  "twisted"  can  this  con- 

fusion be  eliminated. 

It  may  be  that  Mr.  Copeland  is  not  quite  accurate  in 

saying  of  "the  spiral  gear — there  'haint  no  such  animal'  " 
as  the  writer  has  a  distinct  remembrance  of  a  pair  of 
gears,  if  they  may  be  properly  so  called,  in  which  the 
tooth  of  the  driver  extended  in  an  Archimedean  spiral 
slightly  more  than  once  around  on  the  face  of  a  rotating 
disk. 

The  cross-section  of  this  spiral  tooth  was  ver>' 
similar  to  the  common  involute  rack  tooth  profile.  The 
mating  gear  was  mounted  on  a  shaft  at  right  angles  to 
that  of  the  disk  and  the  teeth  were  radial  pins  carrying 
rollers  turned  to  an  involute  tooth  profile.  One  revolu- 

tion of  the  disk  and  spiral  caused  the  gear  to  rotate  one 
tooth.     If  this  is  not  a  spiral  gear,  what  is  it? 
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i  AUTOMOTIVE   CONSTRUCTION 
(( 

Caterpillars"  and  Their  Construction — III By  K.   H.   CONDIT 
Associate  Editor,  American  Machinist 

The  transmitting  of  upward  of  120  ftp.  to  a  moving  track 
going  at  a  rate  of  three  miles  an  hour  over  any  sort  of 
ground  requires  gearing  and  bearings  not  only  rugged 
but  accurate,  and  the  controlling  of  such  a  mechanism 
presents  problems  with  an  individuality  all  their  own. 
Steering  automotive  vehicles  by  means  of  the  transmission 

is  somewhat  unusual.     (Part  li  appeared  in  Jan.  1  issue.) 

MAN
Y  an

  inex- perienced auto- 
mobile driver 

has  involunt
arily  

at- 
tempted to  make  his 

mount  climb  a  tree, 
but  the  records 

 
show 

that  in  the  vast  ma- 

jority of  cases  the 
tree  had  the  better  of 

the  argumen
t.  

It  is  a 
very  different

  
matter 

when  a  "Caterpi
llar" 

or  a  tank  undertak
es 

the  same  maneuver
. 

The  120  -  hp.  Holt 

"  Caterpill
ar  

"  can 
exert  a  drawbar

  
pull 

of  15,000  lb.  and  nat- 

urally has  a  front- 

end  push  of  about  the 

same  figure.  Is  it  any 
wonder 

 
that  stone 

walls  and  houses
 

couldn't
  
stop 

 
the 

tanks?    
  
As  to  trees, 

well,  the  sight  of  a  Caterpillar  mounting  a  good  sturdy 
sapling  is  one  to  be  remembered.  If  the  sapling  is  very 
flexible  the  tractor  ambles  up  to  it,  hesitates  a  moment 
as  it  hits  the  trunk  and  then  begins  to  rise  up  on  its  hind 
legs,  so  to  speak,  until  its  weight  bends  the  tree  to  the 
ground.  Then  it  proceeds  calmly  along  its  recumbent 
adversary  until  it  gets  clear  on  the  other  side,  when 
the  tree,  if  it  is  limber  enough,  springs  back  to  position 
somewhat  the  worse  for  wear.  If  it  is  not  limber  it  is 
quite  apt  to  lie  flat  at  the  first  push  and  stay  that  way. 

Although  the  maximum  speed  of  the  engine  in  the 

120-hp.  Holt  is  only  550  r.p.m.,  scarcely  a  quarter  that 
of  the  average  automobile  motor,  the  maximum  speed 
(Jf  the  tractor  itself  is  so  much  less  than  that  of  the 
car  that  a  double  reduction  must  be  employed.  The 
method  of  driving  the  chain  track  by  a  rear  sprocket 
has  been  taken  up  in  a  previous  article  and  it  is  now 

FIG.  17.     MAIN  DRIVE  SHAFT 

the  intention  to  fol- 
low the  transmission 

details  up  to  the 
source  of  power. 
Power  is  delivered 

to  the  track-driving 
sprocket  through  the 
main  drive  shaft  or 

sprocket  shaft  shown 
assembled  in  Fig.  17. 
In  this  cut,  the  outer 
sprockets  drive  the 
track  and  are  keyed 

to  separate  shafts 
joined  by  the  long 
coupling  shown  which 
is  used  instead  of  a 
differential  gear  ar- 

rangement. The  line 

drawing  of  this  as- 
sembly in  Fig.  18 

gives  a  clearer  idea  of 
the  coupling  device. 
The  ends  of  the  two 
shafts  are  reduced  to 
form  collars  which  fit 

inside  a  bronze  split  bushing  A,  called  the  tension 
coupling.  This  prevents  end  play  and  the  outer  part 
of  the  coupling,  called  the  center  truss,  provides  the 
necessary  aligning  support.  The  center  truss  is  made  in 
two  halves  which  bolt  together.  In  Fig.  18  the  left-hand 
part  of  the  center  truss  is  set  up  tightly  on  the  left- 
hand  drive  shaft  while  the  right-hand  part  is  bored  out 
enough  to  accommodate  a  cast-iron  bushing  in  which  the 
right-hand  drive  shaft  is  free  to  turn.  The  bushing  is 
located  by  dowels  to  insure  alignment  of  the  grease-cup 
holes  in  poth  parts. 

Motion  of  the  main  drive  shaft  is  produced  through  the 
first-motion  chain,  right  and  left  chain  drive  sprockets 
and  right  and  left  spring  drivers.  These  parts,  except 
the  chain,  are  shown  in  Fig.  19.  It  will  be  seen  that  the 
sprockets  are  free  to  turn  on  the  shafts  and  Impart  their 
motion    to   the    spring    drivers    through    heavy   Coiled 
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springs  for  forward  motion  and  through  the  bolts  for 
reverse  motion.  Close  adjustment  of  the  bolt  length  is 
thus  necessary.  The  spring  drivers  are  a  tight  driving 
fit  on  taper  keys.  The  shaft  turns  in  four  babbitt  bear- 

ings of  which  more  will  be  said  in  a  later  article. 
The  first-motion  chains,  one  of  which  appears  un- 

linked in  Fig.  20,  are  driven  by  small  sprockets  with 
seven  teeth.  As  there  are  20  teeth  on  the  chain  .Irive 
sprockets  the  reduction  at  this  point  is  practically  three 
to  one.  The  large  wheel  with  bevel  teeth  on  one  side  of 
it  in  Fig.  20  is  the  bevel  gear  and  the  plain  wheel  to 
the  right  of  it  is  the  friction  wheel. 

Inside  of  each  of  these  wheels  is  a  friction  spider 
carrying  two  friction  shoes  which  act  as  expanding 
clutches  and  permit  either  track  to  be  driven  independ- 

ently.    The  result  of  releasing  one  of  the  frictions  is 

of  course  to  turn  the  tractor  to  that  side.     The  need 
for  a  divided  axle  is  obvious. 

The  details  of  the  friction-shaft  assembly  are  shown 
in  Fig.  21,  and  Fig.  22  shows  the  friction  spider  and 
shoes  removed.  The  shoes  are  faced  with  asbestos 

brake  lining  and  prevented  from  shifting  side-wise  by 
the  keys  shown  at  A  and  B,  Fig.  21.  In  Fig.  21  it  will 
also  be  apparent  that  the  two  large  friction  wheels  are 
rigidly  attached  to  each  other  by  the  flanged  coupling 
C,  and  that  they  turn  with  their  shaft  and  the  capstan 
pulley  on  the  end  of  it,  the  small  sprockets  and  friction 
spiders  turning  only  when  the  friction  shoes  are  en- 

gaged. These  wheels  are  steel  castings  about  4  ft.  in 
diameter  and  are  bored  and  turned  in  a  battery  of 
BuUard  Maxi-mills.  The  teeth  on  the  bevel  gears  are 
cut  in   Gleason   gear-shaping  machines,   two   of   which 

FIG.   19.      SPROCKET  AND   SPRING    DRIVB:K FIG.    20.      FRICTIONS    IN    POSITION 
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are  shown  in  Fig.  23.     The  average  time  for  cutting 
the  106  teeth  on  one  of  these  gears  is  20  hours. 

The  106-tooth  bevel  gear  is  driven  by  a  13-tooth 
pinion  which  is  shown  at  A,  Fig.  24.  On  the  same 
shaft  are  two  other  gears,  B,  which  is  keyed  on,  and 

tionary  farm  machinery  but  is  omitted  from 
the  army  machines  as  shown  in  Fig.  25  where 
a  shorter  shaft  is  used  and  the  end  of  the  bear- 

ing is  capped. 

In  front  of  E  on  the  clutch  shaft  is  a  spur 
gear  G  which  is  keyed  fast  and  drives  the  gear 
H  on  the  countershaft.  This  gear  is  keyed  on 

but  the  gear  J  on  the  other 
end  of  the  countershaft  is 
bushed  and  free.  The  jaw 
clutch  K  is  carried  on  two 
feather  keys. 

With  the  engine  running 
and  the  master  clutch  in,  gears  C,  E,  F,  G  and 
H  are  always  in  motion  but  not  necessarily  all 
working.  Direct  drive  ahead  at  2  J  mi.  per  hr. 
is  obtained  by  shifting  D  into  mesh  with  E, 
thus  locking  the  clutch  shaft  and  the  main 
transmission  shaft  together  and  furnishing  a 

straight-line  drive  from  the  engine  to  the  large 
bevel  gear  on  the  friction  shaft.  Reverse  at 

the  same  speed  is  obtained  by  shifting  D  into 
mesh  with  C,  thus  locking  C  to  the  shaft  on  which 
it  otherwise  runs  freely,  and  driving  the  main  trans- 

mission shaft  in  the  opposite  direction  from  the  clutch 
shaft  through  C,  E  and  F.  A  high  speed  of  3  mi. 
per  hr.  can  be  obtained  by  leaving  D  out  of  mesh  and 
meshing  K  with  J  in  which  case  the  drive  will  be 
through  G,  H,  J  and  B. 

The  transmission  gears  are  machined  in  Barber-Cole- 
man gear-hobbing  machines  and  hardened  and  heat- 

treated.  The  transmission  cases  are  finished  on  an 
IngersoU  horizontal  milling  machine  as  shown  in  Figs. 
26  and  27.  They  are  held  in  special  fixtures  supplied 
by  the  IngersoU  Co.  and  enough  fixtures  are  used  to  fill 
the  table   of  the  machine.     Four  of  another  type  of 

FIG.   22.     FRICTION  SPIDER  AND  SHOES 

C  which  is  bushed  and  free  to  rotate.  The  line 
assembly  of  the  transmission  given  in  Fig.  25 
brings  out  these  details  somewhat  better  and 
shows  the  long  tubular  shaft  integral  with  B. 
A  jaw  clutch  D  is  mounted  on  two  feather  keys 
at  the  forward  end  of  this  shaft  which  ends 
at  the  face  of  the  bevel  gear  E.  Meshing  with 
C  and  £7  is  a  bevel  gear  F  keyed  to  the  pulley 
shaft  and  performing  two  functions,  that  of 
acting  as  reverse  idler  and  that  of  driving  the 
power  pulley  on  the  outer  end  of  its  shaft. 
This  pulley  is  used  for  driving  all  sorts  of  sta- FIG.  23.  MACHINING  LARGE  BEVEL  GEAR 
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transmission  cases  can  be  set  up  at 

once.  In  this  type  the  horizontal  cut- 
ter spindles  are  also  used  instead  of 

the  vertical  ones  only,  as  illustrated. 
Special  fixtures  for  this  transmission 
case  were  also  furnished  by  the 
IngersoU  people. 

The  motor  is  connected  to  the 
transmission  by  the  master  clutch 
shown  in  Fig.  28.  The  clutch  is  of  the 
dry-disk  type  and  is  made  up  of  two 

FIG.    25.      TRANSMISSION    ASSEMBLY 

bronze  and  three  cast-iron  plates  engaged  through  a 
linkage  operating  three  dogs.  Instead  of  the  custom- 

ary clutch  foot-pedal  with  spring-operated  releases,  the 
control  is  by  hand  lever  with  positive  action  in  both 

FIG.    24.     TRANSMISSION    IN   NEUTRAL. 

directions.  Clutch-plate  holes  are  drilled  in  a'Harring- 
ton  multiple-spindle  drilling  machine  and  most  of  the 
other  machine  operations  on  these  parts  are  performed 
in  BuUard  vertical  turret  lathes. 
The  control  arrangements  of  these  big  tractors  look 

decidedly  complicated  to  the  layman  as  a  separate  lever 
is  used  to  work  each  part  instead  of  grouping  the  func- 

tions in  one  controller.  This  separation  of  controls 
might  not  work  in  a  vehicle  which  traveled  at  high 
speeds  but  in  these  tortoise-gaited  contrivances  it 
answers  very  well. 

As  stated  above  one  hand  lever  operates  the  clutch- 
shifting  collar  and  permits  the  driver  to  fix  his  clutch  in 

either  "in"  or  "out"  position.  The  master  clutch  is  ordi- 
narily used  to  start  and  stop  the  tractor,  but  in  very  bad 

going  it  is  sometimes  easier  to  get  started  by  leaving  the 
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FIG.    28.     MASTER  CLUTCH   ASSEMBLY 

master  clutch  in  and  applying  the  power  through  the 

frictions  previously  described.  This  us«  of  the  transmit- 
ting units,  while  harder  on  the  mechanism,  increases 

the  flywheel  effect  by  adding  the  weight  of  the  heavy 
friction  wheels  to  the  rotating  mass  and  reduces  the 

chances  of  stalling  the  engine.  The  frictions  are  con- 
trolled by  separate  levers  so  that  either  track  can  be 

driven  independently  to  aid  in  turning  the  machine. 

Ordinary  steering  of  the  "75"  and  "120"  is  done  by 
turning  the  front  wheel  by  means  of  the  steering  wheel 
and  column,  but  when  the  tractors  get  in  bad  places  this 
method  often  becomes  useless  particularly  if  the  front 
wheel  leaves  the  ground  as  often  happens  when  the 
surface  is  uneven  or  the  pulling  hard.  Then  the  two 

friction  levers  are  used  to  steer  with  and  afford  com- 
plete control. 

In  the  smaller  machines  the  front  wheel  is  not  used 

and  the  rather  clumsy-looking  frictions  are  replaced  by 
steering  clutches  like  the  one  shown  in  Fig.  29.  These 
clutches  are  connected  to  the  steering  column  so  that 
they  can  be  released  independently  by  a  small  movement 
of  the  control  handle  and  allow  the  driver  to  turn  ons 
of  these  machines  in  its  own  length  with  ease.  This 
quick  turning  ability  and  the  absence  of  wheels  make 
the  smaller  caterpillars  look  like  some  queer  kind  of 
animal  instead  of  a  man-made  vehicle  and  this  impres- 

sion is  heightened  when  one  of  them  gets  in  very  uneven 

ground  and  starts  climbing  around  where  no  self-re- 
specting wheeled  contrivance  would  ever  go — and  come 

back. 

The  gears  are  shifted  by  means  of  a  conventional 
shifting  lever  mounted  on  the  transmission  case  cover 
which  slides  the  dog  clutches  mentioned  above.  The 
remaining  lever  is  equipped  with  a  pawl  and  ratchet  and 
works  the  single  brake  which  is  an  asbestos-lined  con- 

tracting band  surrounding  the  plain  friction  wheel. 

This  all  sounds  rather  complicated  but  it  isn't  so  bad 
for  the  driver  doesn't  have  to  work  anything  with  his 
feet  and  not  more  than  two  levers  at  any  one  time  with 
his  hands,  wherein  he  has  the  advantage  over  the 
chauffeurs  and  organists. 

The  next  article  deals  with  the  power  plant  of  the 
120-hp.  tractor,  one  of  the  largest  mobile  gas  engines 
built. 

Machining  and  Testing  a  Large 
Transmission  Case 

By  Fred  H.  Colvin 

The  transmission  case  of  the  Pierce-Arrow  car  pre- 
sents a  number  of  problems  both  in  machining  and  in- 

spection, as  can  be  seen  from  an  examination  of  the 

case  itself  as  shovra  in  Figs.  1  and  2.  The  work  con- 
tains considerable  boring  and  counterboring,  all  of 

which  must  be  held  within  very  close  limits.  This,  vs 
will  be  seen,  involves  drilling  the  small  hole  at  A  in 
line  with  the  hole  B  Fig.  2,  for  which  a  special  support 
is  provided  in  the  boring  fixture  at  A,  Fig.  3.  This 
arm  swings  down  inside  the  case  and  guides  the  drill 

FIG.   i. 

FIG.    29.      STEERING   CLUTCH   OF  10-TON   MODEL 
THE  FIXTURE  FOB  MEASURING  COUNTER- 

BORED  HOLES 
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FIGS.  1.  2  AND  3.     VIEWS  OF  TRANSMISSION   CASH  SHOWING  PARTS  TO  BE  MEASL'RED.  AND  HOW    CASE    IS  BORED 

which  reaches  in  through  the  hole  at  B.  The  outer  end 
of  this  hole  is  shown  being  faced  by  the  bar  C. 

The  fixture  for  testing  the  depth  of  the  various  coun- 
ferbores  is  shown  in  Fig.  4,  while  Fig.  5  gives  the 
essential  details  of  this  fixture  and  shows  how  the  work 
is  placed  in  it  for  inspection. 

The  transmission  case  is  supported  on  the  four  up- 
rights   having   two    dowels    A    which    must    be    within 

0.002  in.  of  the  same  height  and  within  0.005  in.  of 
the  center  line.  When  the  case  is  placed  in  position, 
the  depth  of  the  various  counterbores  are  measured  by 
the  plungers  C,  D  and  F,  and  the  hook  E,  as  can  be 
seen  in  Fig.  5.  The  various  measuring  plungers  are 
well  supported  also,  and  are  easily  used  by  means  of 
the  cross  handles  attached  to  the  outer  end  in  each  case. 

The  measurements  are  determined  by  means  of  the 

PIG.    5.      DETAILS    OF    THE    INSPECTION    FIXTURE 
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very  common  form  of  "steel"  gage  in  which  one-half 
of  the  end  of  the  plunger  is  ground  down  the  amount  of 
the  tolerance  between  the  high  and  low  limit.  In  the 
case  of  the  measuring  surfaces  D  and  E,  it  will  be  noted 
that  both  the  inner  and  outer  shoulders  must  be  meas- 

ured, the  tolerance  being  a  thousandth  plus  or  minus. 
To  accomplish  this,  the  measuring  plunger  carries 

both  the  triangle  D  and  the  hook  E,  which  are  so  lo- 
cated with  regard  to  the  center  of  the  plunger  that 

when  swung  down  the  point  will  clear  the  hole  for 
insertion  and  removal.  With  the  plunger  pushed  into 
place,  the  hook  is  then  swung  up  into  the  position 
shown  so  that  it  not  only  gages  the  depth  of  the  outer 
counterbore  but  also  the  distance  between  the  two  shoul- 
ders. 

This  makes  a  very  substantial  fixture  and  one  which 
cari  be  used  easily  and  rapidly  for  work  of  this  kind. 
It  is  the  product  of  the  tool  designing  department  of 
the  Pierce-Arrow  Motor  Car  Co.,  Buffalo,  N.  Y. 

Unusual  Connecting-Rod  Fixtures 
By   I.   B.   Rich 

The  Autocar  Co.  makes  its  connecting  rods  in  the 
usual  way,  with  the  exception  of  a  few  operations.  The 
rod  itself  is  very  substantial,  as  can  be  seen  in  the  illus- 

tration, and  the  method  of  drilling  the  large  and  small 

A    METHOD   OF    U.SING    SIXGLB    FIXTURES    IN    SEQUENCE 

ends  is  somewhat  unusual.  Five  connecting-rod  fix- 

tures are  shown,  four  bunched  together  under  the  drill- 
ing spindle  and  the  fifth  removed  to  show  how  each 

one  is  handled  independently  of  the  rest.  The  rod  A 
fits  up  against  the  under  part  of  the  bushings  B  and  C 
while  the  screw  D  centers  the  rod  by  the  two  bosses 
and  also  clamps  it  before  the  drilling  operation  actually 
begins.  The  rod  is  held  up  against  bushings  B  and  C 
by  means  of  the  hollow  jackscrews  E  and  F. 

A  fixture  with  a  rod  in  place  is  put  under  the  right- 
hand  spindle  and  the  hole  rough-drilled,  this  being  the 
first  operation.  The  fixture  is  then  moved  toward  the 
left,  and  a  second  fixture  put  in  its  place  under  the  first 
spindle.  The  rough-reaming  of  the  first  rod  and  the 

rough-drilling  of  the  second  rod  takes  place  simultane- 
ously during  the  next  operation. 

Then  a  third  fixture  is  put  in  place  and  each  of  the 
others  moved  one  position  to  the  left.  Here  the  first 
rod  is  finish-reamed,  while  the  second  is  being  rough- 
reamed  and  the  third  rough-drilled.  In  this  way  all 
the  fixtures  move  down  one  place  until  they  touch  the 
stop  G,  which  is  the  last  position.  After  this  the  other 
end  of  the  rod  is  bored  the  same  way  on  an  adjoining 
machine. 

After  the  second  end  has  been  bored  and  reamed,  the 
rods  are  removed  and  the  empty  fixture  goes  back  to  the 
starting  point  to  receive  another  rod,  which  will  then 
go  through  the  same  series  of  operations.  These  fix- 

tures are  easily  handled,  as  they  can  be  readily  slid 
against  the  stop  G  after  the  end  fixture  is  removed. 

Drilling  the  Ends  of  Motor-Truck  Axles 
By   Frank   C.   Hudson 

The  fixture  used  in  drilling  the  ends  of  the  front  axle 
for  a  Pierce-Arrow  truck  is  illustrated  herewith.  In 
this  type  of  axle  the  yoke  is  made  part  of  the  steering 
knuckle,  making  the  drilling  of  the  axle  an  easier 
problem  than  when  other  designs  are  used.  Two  Col- 
burn  heavy-duty  drilling  machines  are  mounted  side 

3y  side  on  a  heavy"  bedplate  with  the  spindle  centers 
the  proper  distance  apart.  The  drilling  fixture  consists 
primarily  of  the  heavy  bed  plate  A  having  one  end 
bolted  rigidly  to  the  table  of  the  machine  at  the  left. 
The  other  end  rests  in  the  cradle  B  for  convenience  of 
construction. 

The  body  of  the  fixture  carries  two  heavy  bushing 
supports,  as  can  be  seen  at  CC.    These  carry  the  drill 
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FIXTURE  FOR  DRILLING  AXLE  ENDS 

bushings  or  guides,  which  are  removable,  as  seen  at 

D,  in  order  to  allow  for  reaming  at  the  same  setting. 

The  clamping  heads  of  the  fixture  E  and  F  are  both 

adjustable  in  order  to  compensate  for  permissible  vari- 
ations in  axle  forgings  and  to  divide  up  any  discrepancy 

instead  of  having  it  come  all  at  one  end. 

The  axle  is  located  by  two  V-blocks  G  and  H,  the 

former  being  bolted  to  the  block  C,  while  the  latter 
moves  in  a  slide  under  control  of  the  handle  /.  By 

this  means  the  slide  carrying  the  V-block  can  be  readily 
moved  so  as  to  either  clamp  or  release  the  end  of  the axle. 
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Contracts  and  Contractural  Relations 
(Part  II — Continued) 
By  CHESLA  C.  SHERLOCK 

WE  HAVE  already  touched  upon  the  matter  of 
entering  into  contracts  by  mail.  Insofar  as 
they  apply  to  acceptance  of  an  offer  by  mail, 

there  is  not  a  great  dispute  among  the  courts  as  to 
the  rules  of  law  governing.  It  is  agreed  that  a  valid 
contract  can.  be  made  by  mail;  that  the  offeror  is 
deemed  to  be  constantly  repeating  his  offer  until  the 
offeree  has  had  a  reasonable  time  to  reply  to  it  and 
that  unless  the  offeree  avails  himself  of  the  oppor- 

tunity to  accept  the  offer  within  a  reasonable  time 
that  he  is  deemed  to  have  rejected  the  offer.  When 
the  offer  provides  that  it  shall  be  accepted  by  return 
mail,  no  acceptance  is  valid  unless  it  is  by  return 
mail. 

As  in  other  instances,  the  offer  stands,  unless  re- 
voked before  acceptance,  for  a  reasonable  time. 

Where  it  is  limited,  that  limit  is,  of  course,  the  meas- 
ure of  a  "reasonable  time." 

The  offeror  has  the  right  to  revoke  his  offer  at  any 
time.  The  question  naturally  arises,  where  an  offer 
has  been  accepted  while  a  withdrawal  is  in  the  mails 

on  the  way  to  the  offeree,  which  controls,  the  accept- 
ance or  the  withdrawal? 

When  Acceptance  by  Mail  Becomes  Effective 

Our  courts  have  adopted  the  rule  that  acceptance 
by  mail  takes  place  as  soon  as  the  offeree  has  de- 

posited his  letter  of  acceptance  in  the  post  office  and 
that  unless  the  notice  of  withdrawal  has  reached  him 
prior  to  this  time,  that  he  can  hold  the  offeror  to  the 
terms  of  the  contract.  Unless  the  withdrawal  of  the 
offer  reaches  the  offeree  before  he  has  mailed  his  ac- 

ceptance, it  has  no  more  effect  than  if  it  had  never 
been  mailed. 

It  should  be  noted  that  it  is  immaterial  whether 
the  letter  of  acceptance  ever  reaches  the  offeror  or 
not.  All  the  offeree  has  to  prove  is  the  posting  of  the 
letter  containing  the  acceptance.  Much  confusion 
and  much  litigation  arises  every  year  simply  because 
business  men  suppose  that  it  is  necessary  for  the  ac- 

ceptance to  reach  the  offeror  to  be  binding  upon  him, 
or  else  are  of  the  opinion  that  if  acceptance  takes 
place  on  the  posting  of  the  letter,  that  revocation  also 
ought  to  be  accomplished  by  the  same  method.  It  is 
impossible  in  this  discussion  to  enter  into  all  the  com- 

plex situations  which  may  arise  in  the  acceptance  of 
contracts.  For  that  reason  we  are  reducing  to  as 
short  statements  as  possible  the  rules  of  law  on  each 

case  and  are  refraining  as  much  as  possible  from  ref- 
erence to  the  lengthy  decisions  contained  in  the  re- 
ports. Where  rules  of  law  are  practically  uncon- 

tested, it  is  unnecessary  to  quote  authorities. 
Hence,  while  there  are  many  situations  which  may 

arise  in  the  case  of  offers  and  acceptance  by  mail, 
telegraph  or  telephone,  we  are  passing  them  up.  The 
general  principles  already  mentioned  apply  in  most 
cases. 

Where  contracts  are  agreed  upon  and  the  parties 
further  agree  to  enter  into  a  written  contract,  it  is 
interesting  to  know  whether  the  contract  has  already 
been  made,  or  whether  it  is  not  completed  until  the 
matter  has  been  reduced  to  writing  and  duly  signed 

by  the  parties.  This  is  a  question  which  cannot  be 
answered  off  hand,  for  its  solution  will  depend  largely 
upon  the  circumstances  surrounding  each  case. 

Where  the  contract  has,  to  all  intents  and  purposes, 
been  entered  into  but  is  to  be  reduced  to  writing 
merely  for  the  convenience  of  the  parties,  it  is  formed 
at  the  time  the  meeting  of  the  minds  of  the  parties 
occurred;  if  it  is  agreed  to  sign  a  contract  in  writing 
at  some  future  time  along  certain  lines  agreed  upon 
and  it  is  evident  from  the  action  of  the  parties  that 
they  do  not  contemplate  the  contract  as  being  yet  in 
existence,  then  it  does  not  arise  until  the  written  in- 

strument is  signed. 

The  Completion  op  the  Contract 

And  one  of  the  most  important  things  in  the  whole 
law  of  contracts  is  to  know  just  when  the  contract 
was  completed.  This  is  particularly  valuable  to  busi- 

ness men,  for  oftentimes  they  imagine  that  valuable 
contracts  have  been  completed  when,  in  point  of  fact, 
they  have  not  been  completed  at  all  and  will  not  be 
until  the  parties  get  together  at  some  future  date.  In 
the  interval,  the  other  party  changes  his  mind,  denies 
that  he  entered  into  a  contract  and  our  business  man 
loses  a  valuable  contract  besides  involving  himself  in 
expensive  litigation. 

Even  though  both  parties  may  in  fact  agree  to  the 
matter,  there  is  no  contract  where  there  has  been  a 
mutual  mistake  of  fact  as  to  what  the  subject  matter 
of  the  contract  was.  Where  the  parties  honestly 
believe  that  they  are  entering  into  a  contract  about 
machinery,  for  instance,  when  as  a  matter  of  fact  they 
are  entering  into  a  contract  about  raw  materials, 
there  can  be  no  valid  contract  because  there  was  no 
meeting  of  the  minds  upon  the  matter. 

A  mistake  of  fact  will  not  always  avoid  a  contract 
even  where  it  has  been  honest  on  the  part  of  the  par- 

ties. It  must  be  a  material  fact,  one  going  to  the  root 
of  the  whole  agreement  in  order  to  have  this  effect, 
for  the  courts  are  not  disposed  to  aid  in  the  search  for 
flaws  to  avoid  a  contract,  and  they  would  rather  abide 
by  the  expressed  terms  of  the  written  instrument,  as 
evidence  of  the  true  intention  of  the  parties,  than  to 
speculate  on  side  issues.  But  where  there  has  plainly 
been  a  mistake  of  fact  material  to  the  agreement,  the 
contract  will  be  set  aside. 

An  example  of  this  class  of  contracts  ma.v  be  given 
where  there  is  a  mistake  of  fact  as  to  the  existence  of 
the  subject  matter  of  the  contract.  The  parties  ma/ 
contract  about  a  certain  lot  of  second-hand  machin- 

ery, but  the  machinery  may  even  then  be  in  the  pro- 
cess of  being  destroyed  by  fire.  In  such  case,  there  is 

no  contract. 

In  the  case  of  a  unilateral  mistake  of  fact,  how- 
ever, the  contract  is  not  avoided.  Where  one  party 

makes  a  mistake,  while  the  other  party  has  acted  in 
perfect  good  faith  and  innocence,  the  contract  is  not 
void,  but  in  full  force  and  effect  on  the  part  of  the 
parties,  except  where  it  amounts  to  an  injustice  to 
the  one  making  the  error,  according  to  the  rule  in 
some  jurisdictions. 

Since  a  meeting  of  the  mind?    "  "^he  parties  is  essen- 
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tial  to  the  validity  of  all  contracts,  the  signing  of  a 

contract,  in  the  belief  that  it  is  something  else, 
renders  the  contract  so  signed  null  and  void.  There 

has  been  no  meeting  of  the  minds  in  agreement  in 

this  case.  But  where  one,  having  the  capacity  to  read 

and  inform  himself  as  to  the  subject  matter  of  an  in- 
strument in  which  he  is  signing,  where  the  contents 

have  not  been  misrepresented  to  him,  the  courts  are 

almost  unanimous  in  saying  that  he  cannot  be  re- 
lieved from  liability  for  signing  a  contract  without 

first  taking  the  opportunity  to  discover  what  he  was 
doing. 

Oral  Testimony 

If  it  were  possible  for  parties  to  a  contract,  when 
sued  for  nonperformance,  to  testify  that  they  signed 
the  contract  but  to  add  that  it  did  not  express  their 

intention,  or  that  it  was  something  absolutely  differ- 
ent from  what  they  thought  it  was,  it  would  destroy 

the  value  of  all  contracts.  Thus,  we  have  a  rule  of 
law  which  absolutely  prohibits  the  introduction  of 

oral  testimony  to  vary  the  terms  of  a  written  instru- 
ment. And  furthermore,  the  instrument  itself  is 

deemed  to  be  the  best  evidence  of  what  the  agreement 
between  the  parties  was. 

This,  of  course,  is  subject  to  some  modification  in 
a  court  of  equity,  but  we  will  consider  that  matter 
later  in  the  discussion. 

Mistakes  of  law,  in  the  making  of  contracts,  are 
not  sufficient  to  permit  a  party  to  avoid  his  portion 
of  the  agreement.  Generally,  an  instance  is  given 
where  the  facts  are  thoroughly  understood  but  the 
party  makes  a  mistake  as  to  the  legal  effect  of  the 
agreement. 

Contracts,  in  order  to  be  enforced,  must  be  definite 
or  certain  as  to  the  terms.  Unless  the  terms  can  be 
understood  or  ascertained  by  the  courts,  they  will 
not  attempt  to  enter  into  a  puzzle-solving  contest,  but 
will  declare  the  contract  of  no  effect  for  want  of 
certainty. 

Contracts  of  Service 

In  Massachusetts,  it  has  been  said  that  a  contract 
of  service  must  be  certain  and  definite  as  to  the 
nature  of  the  service  to  be  performed,  the  place  where 
and  the  person  to  whom  it  is  to  be  rendered,  and  the 
compensation  to  be  paid,  or  it  will  not  be  enforced. 

It  does  not  mean,  however,  that  the  courts  will  make 
no  attempt  to  ascertain  the  intention  of  the  parties 
merely  because  it  is  difficult  to  do  so  In  fact,  if  it  is 
at  all  possible  to  do  so,  the  courts  will  discover  that 
intention  and  apply  it,  for  they  are  becoming  more 
and  more  anxious  not  to  destroy  contracts  for  mere 
uncertainty,  if  it  is  at  all  possible  to  preserve  them. 

There  must  be  a  valid  consideration  to  every  con- 
tract. This  rule  is  so  general  as  to  need  slight  com- 
ment. The  purpose  of  the  rule  is  clearly  to  prevent 

the  enforcement  of  gratuitous  promises.  It  has  been 
pointed  out  that  if  one  receives  such  a  promise  and 
it  is  broken,  that  he  is  no  worse  off  than  before.  But 
where  a  promise  has  been  given,  in  consideration  of 
a  certain  act  or  omission  on  the  part  of  the  other, 
there  is  something  lost  in  case  the  promise  is  broken, 
and  the  courts  are  organized  for  the  very  purpose  of 
preventing  men  taking  advantage  of  others  when  it 
suits  their  convenience  to  do  so. 

Consideration  is  generally  expressed  in  money 
terms  as  being  the  price  paid  to  obtain  the  promise 
from  the  promissor.    But  it  need  not  consist  of  money 

alone.  It  may,  in  cases  of  conveyances,  be  simply 

"love  and  affection,"  or  it  may  amount  to  no  expressed 
consideration  in  other  similar  agreements.  It  may 
consist  of  the  doing  of  something  which  one  is  not 
legally  bound  to  do.  It  does  not,  however,  consist  of 
performing  a  duty  which  one  is  required  by  law  to 
perform.  It  may  amount  to  a  relinquishment  of  a 
right;  or  the  performance  of  a  moral  obligation,  or  a 
forbearance  to  sue  upon  an  obligation  already  owing. 
Consideration  may  consist  of  numberless  items,  al- 

most, but  the  points  named  will  cover  practically  the 
entire  list  of  possibilities. 

Of  course,  the  consideration  must  be  adequate  and 
fairly  well  be  worth  the  value  of  the  promise  given 

by  the  other  party,  although  the  courts  will  not  at- 
tempt to  set  themselves  up  as  judges  of  values.  But 

where  the  consideration  is  plainly  inadequate,  a  pre- 
sumption of  fraud  arises  which  it  is  hard  to  overcome. 

Where  there  is  a  want  of  consideration  or  a  failure 
of  consideration,  the  promissor  has  a  right  to  show 
this  in  defense  of  his  failure  to  perform  his  part  of 
the  agreement.  Failure  of  consideration  will  not. 
however,  affect  a  negotiable  instrument  in  the  hands 
of  a  bona  fide  holder  for  value,  nor  does  it  affect  con- 

tracts under  seal. 

Mutuality  in  Contracts 

We  have  already  considered  to  some  extent  the  nec- 
essity of  mutuality  in  contracts  in  order  to  make  them 

valid  and  enforceable.  It  is  not  necessary  that  mutu- 
ality extend  to  the  point  of  making  it  possible  for  each 

party  to  sue  one  or  the  other  as  the  case  may  be;  but 
where  mutuality  refers  to  cases  where  there  must  be 
a  promise  on  one  side  and  a  valid  consideration  on 
the  other,  there  is  no  doubt  before  the  authorities  but 
what  it  must  be  present  in  every  contract.  One 
authority  has  said  that  it  appears  more  to  be  another 
way  of  stating  the  rule  that  mutual  promises  are  ade- 

quate considerations  for  each  other. 
So  far  in  our  discussion  of  the  elements  of  business 

contracts,  we  have  found  that  assent  or  agreement  is 
probably  the  most  important  element. 

This  presupposes  the  existence  of  parties  capable 
of  entering  into  an  agreement.  It  supposes  that  they 
are  of  sound  mind  and  not  physically  or  otherwise 

legally  incapacitated  from  entering  into  an  agree- 
ment. 

Summary  of  Conditions 

We  found  that  the  agreement  must  be  certain  and 
definite  as  to  the  subject  matter,  the  parties,  and  the 
manner  in  which  the  promise  is  to  be  executed.  We 
found  that  there  must  ordinarily  be  an  offer  and  an 

acceptance  of  that  offer,  in  order  to  evidence  thfe  as- 
sent of  the  parties  to  the  agreement. 

We  found  that  the  offer  may  limit  the  time  or  man- 
ner in  which  it  is  to  be  accepted  and  that  in  accepting 

it,  the  offeree  had  a  reasonable  time  in  which  to  sig- 
nify his  acceptance. 

We  found  that  as  soon  as  the  acceptance  was  posted 
in  the  mails  that  it  constituted  acceptance  of  the  offer, 
provided  notice  of  withdrawal  had  not  reached  the 
offeree  prior  to  that  time. 
We  found  that  there  must  be  a  consideration  for 

every  promise  sufficient  to  become  the  subject  matter 
of  a  contract.  We  found  that  this  consideration  may 
take  the  form  of  money,  or  a  desire  to  show  love  and 
affection,  or  a  forbearance  to  bring  suit,  or  a  number 
of  other  things  entailing  loss  or  gain.    We  also  found 
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thai:  wnere  there  is  a  failure  of  the  consideration  or  a 
want  of  it,  that  in  the  majority  of  cases,  the  contract 
fails  with  the  consideration. 

In  our  next  discussion  we  will  take  up  the  legality 
of  contracts  and  their  interpretation.  This  should  be 
the  most  interesting  and  value  of  all  to  business  men 
generally. 

Industrial  Brazil 
By  Ernest  L.   Little 

Brazil,  sometimes  referred  to  as  "the  greatest  store- 
house" of  raw  materials  in  the  world,  has,  during  the 

four  years  of  European  war,  passed  through  a  period 
of  industrial  development  that  will  lift  her  to  a  plane 

with  the  world's  manufacturing  nations.  The  demand 
on  the  part  of  the  belligerent  countries  for  foodstuffs 
and  raw  materials  has  stimulated  agricultural  and 
industrial  production  far  in  excess  of  pre-war  years. 

Brazilian  factories  have  undergone  a  tremendous 
development  and  in  the  State  of  Sao  Paulo  alone,  323 
new  industrial  enterprises  have  been  established.  This 
construction  of  new  enterprises  has  had  the  favorable 
assistance  of  both  the  federal  and  state  governments, 
special  privileges  having  been  granted  to  industries 
for  the  manufacture  of  caustic  soda  and  to  the  iron, 
steel  and  coal-mining  industries. 

The  most  important  expansion  since  the  war  has 
been  the  steady  building  up  of  the  textile  industry. 
Brazil,  previous  to  the  war,  had  become  an  important 
producer  of  raw  cotton  for  export,  but  with  the  marked 
growth  of  this  industry  which  now  produces  fully  75 
per  cent  of  the  cloth  consumption,  the  export  of  the 
raw  material  has  materially  decreased.  This  success- 

ful development  of  the  textile  industry  offers  an 
unusual  opportunity  for  the  manufacturers  of  textile 
machinery  to  market  their  products  in  Brazil. 

In  the  shoemaking  industry,  there  are  several  large 
factories  in  Sao  Paulo  and  Rio  de  Janeiro,  and  with 
the  further  extension  of  the  local  tanneries  which  are 

now  turning  out  leather  in  many  grades  equal  in  qual- 
ity and  lower  in  price  than  the  imported  product,  it  is 

stated  that  Brazil  is  being  shod  with  Brazilian  shoes. 
There  are  also  several  large  furniture  factories  turn- 

ing out  beautiful  furniture  made  with  the  native  hard- 
woods. There  is  a  factory  specializing  in  wicker  furni- 

ture, which  is  becoming  very  popular. 
Not  only  are  cotton  goods  being  produced,  but  the 

native  hats  are  now  worn,  as  are  shirts,  collars,  under- 
wear and  hosiery. 

A  sudden  business  awakening  has  also  taken  place 
in  metal-working  industries.  Brazilian  farmers  are 
now  using  agricultural  machinery  manufactured  locally, 
especially  rice-hulling  and  rice-cleaning  machines  and 
the  various  tools  u.sed  on  the  coffee  plantations.  Sugar 
machinery,  pumps  and  corn  grinding  machines  are  also 
included  in  the  agricultural  implement  list.  In  Sao  Paulo 
horseshoes,  plumbing  goods,  chains,  screws  and  nails, 
locks  and  wire  netting  are  made  to  supply  the  home 
demand. 

Brazil  is  also  one  of  the  richest  countries  of  the 

world  in  iron  ores,  which  are  found  in  great  quanti- 
ties in  several  of  the  states.  The  ore  is  usually  an 

oxide  of  iron  and  a  large  portion  is  stated  to  be  50  to 
70  per  cent  pure  iron.  Some  capital  has  been  invested 
in  this  industry  and  there  are  several  large  works.  It 
is  merely  a  question  of  time  before  the  ore  deposits 
will  be  extensively  worked. 

The  hoped-for  discoveries  of  coal  have  not  been  made 
to  any  extent  and  consequently  Brazilian  industries 
cannot  depend  on  native  production  for  power.  How- 

ever, the  mountainous  nature  of  the  country  furnishes 
abundant  water  power,  only  a  part  of  which  has  been 
utilized.  The  development  of  this  source  of  power  will 
assist  in  the  solution  of  the  power  problem  and  will 
aid  materially  in  the  industrial  expansion  of  the country. 

This  sudden  awakening  of  industry  in  Brazil  has 
provided  a  new  market  for  American  tools  and  machin- 

ery. Owing  to  the  favorable  attitude  of  the  govern- 
ment and  the  financial  success  of  these  new  industries,' continuous  growth  is  assured,  thus  providing  a  steady demand  for  machine  equipment. 

The  method  to  be  followed  by  the  American  manu- 
facturer in  marketing  his  machinery  in  Brazil  depends 

upon  his  export  policy.  There  are  two  general  methods 
to  be  followed  in  export  trade,  indirect  and  direct.  By 
indirect  exporting,  the  manufacturer  appoints  a  com- 

mission or  export  house  in  this  country  to  act  as  his 
representative,  accepting  such  business  as  his  repre- 

sentative is  able  to  develop  and  receiving  payment 
for  the  merchandise  in  the  United  States. 

The  Direct  Method  of  Exporting 

The  direct  method  is  generally  followed  when  a  seri- 
0U3  attempt  is  to  be  made  for  export  trade.  This 
consists  of  either  securing  a  native  house  in  Brazil  to 
act  as  agent  or  by  the  establishment  of  a  branch  hou.se. 

The  opportunity  presented  by  the  Brazilian  market 
to  the  American  manufacturer  of  machinery  depends 
to  a  very  great  extent  upon  his  ability  to  secure  satis- 

factory and  permanent  connections  with  a  Brazilian 
house.  Such  connections  constitute,  in  fact,  the  impor- 

tant factor  in  the  success  or  failure  of  any  manufac- 
turer who  is  endeavoring  to  enter  this  market. 

The  manufacturer,  desiring  to  place  his'  .line  of 
machinery  with  an  agent  in  Brazil,  must  be  certain 
that  the  house  to  which  he  intrusts  his  business  is 
well  represented  in  each  of  the  commercial  districts  of 
the  country.  To  secure  adequate  representation  in 
Brazil  it  is  necessary  to  grant  the  agency  to  a  com- 

pany that  has  commercial  travelers  or  sub-agents  who 
cover  the  entire  republic.  In  the  North  are  the  cities 

of  Para  and  Manaos — of  considerable  commercial  impor- 
tance. In  the  South  the  industrial  centers  are  Rio  de 

Janeiro  and  Sao  Paulo.  Since  it  takes  about  three 

weeks'  journey  to  reach  Manaos  from  Rio,  it  obviously 
is  of  vital  importance  to  take  this  into  consideration 
when  granting  the  agency.  If,  however,  it  is  not  pos- 

sible to  obtain  as  an  agent  a  company  with  facilities  to 
cover  the  entire  country,  agencies  should  be  given  for 
each  commercial  district  to  separate  companies. 

The  establishment  of  branch  houses  should  depend 
upon  the  amount  of  business  to  be  obtained.  Owing 
to  the  expense  that  would  be  incurred  in  an  undertak- 

ing of  this  character,  careful  coinsideration  of  the 
future  possibilities  of  the  market  should  be  made  before 
taking  this  step. 

The  question  of  credit  in  Brazil  is  not  difficult  pro- 
viding the  agent  is  of  sufficient  financial  standing  and 

responsibility.  In  order  to  clear  merchandise  through 
the  Brazilian  custom  house  it  frequently  takes  from 
30  to  60  days  and  to  secure  a  large  volume  of  business, 
credit  will  have  to  be  extended  for  that  period,  usually 
for  60  to  90  days,  as  the  importer  desires  to  place  the 
merchandise  on  display  before  payment. 
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When  making  shipments  of  machinery  to  Brazil 

great  care  should  be  taken  to  inclose  direction  sheets 

and  repair  lists  in  the  Portuguese  language.  This  direc- 
tion sheet  should  contain  a  list  of  every  part  entering 

into  the  construction  of  the  machine  and  if  possible 

an  illustration  of  each  part.  In  case  the  machine  is 

shipped  knocked-down,  instructions  for  assembling 
and  installation  for  operation  should  be  added. 

The  immediate  opportunity  offered  by  the  industrial 

expansion  of  Brazil  presents  an  unusually  attractive 
market  for  American  manufacturers  of  hardware  and 
machine  equipment  to  merchandise  their  products.  By 
conforming  with  the  requirements  of  the  Brazilian 

market,  together  with  the  superiority  of  the  American 

products,  no  difficulty  will  be  experienced  in  compet- 
ing with  European  manufacturers. 

Lead  Laps  for  Internal  Lapping 
By  W.  H.  Sawtelle 

While  the  lead  lap  is  an  old  device  for  finishing  holes 
requiring  extreme  accuracy  and  at  the  same  time  a 
smooth  surface,  the  article  by  Hugo  F.  Pusep  on  page 
712  of  the  American  Machinist  raises  the  question  as 

to  whether  its  many  advantages  are  not  being  lost  sight 

of.  He  advocates  the  "conventional  type  of  lap — a  split 
cylindrical  brass  or  cast-iron  bushing  driven  on  a  ta- 

pored  arbor." 
In  the  experience  of  the  writer,  much  expense  in  first 

cost  and  valuable  time  in  obtaining  results  have  been 

saved  by  using  laps  made  from  lead.  These  are  made 
by  molding  the  lead  on  taper  mandrels  which  have 

grooves  milled  on  one  side  with  a  half-round  cutter. 
Split  iron  coreboxes  make  ideal  molds  for  this  purpose 
when  they  can  be  obtained  in  standard  sizes  and  molds 
of  wood  can  be  made  quickly  for  emergency  jobs. 

The  closed  end  of  the  mold  is  reamed  to  fit  the  large 
end  of  the  mandrel  which  should  have  a  suitable  length 

left  straight  and  finished  to  a  standard  size.  The  black- 
smith's helper  or  a  handy  man  should  keep  a  number 

of  these  laps  in  stock  in  the  tool  crib,  as  obviously  any 
number  can  be.  molded  on  one  mandrel. 

In  turning  the  lap  to  size,  use  a  round-nose  tool  and 
all  the  speed  of  which  the  lathe  is  capable.  There  is  no 
danger  of  running  it  too  fast.  Allow  enough  freedom  in 
fitting  the  lap  to  the  work  to  charge  in  the  abrasive; 
the  lap  will  easily  build  up  0.002  to  0.004  in.  when 
charged. 
When  turned  to  size  the  lap  should  have  clearance 

grooves  cut  in  it  by  running  the  lathe  slowly,  and 
traversing  the  tool  quickly  across  the  surface  of  the 
lap,  allowing  the  tool  to  cut  both  ways  and  make  helical 
grooves  which  serve  to  catch  the  loose  emery  and  chips, 
thus  preventing  the  lap  from  loading. 

This  type  of  lap  with  its  diamond-shaped  lands  well 
charged  with  No.  90  emery  becomes  a  real  cutting  tool, 
the  only  objection  to  which  might  be  in  the  case  of  a 
concern  working  on  a  cost-plus  basis ;  they  might  figure 
that  not  enough  time  would  be  consumed. 

Rolling  the  lap  in  emery,  slightly  flattening  it  with  a 
flat-faced  hammer  or  splitting  the  whole  length  in  order 
that  the  mandrel  may  be  driven  further  in,  are  all  meth- 

ods of  enlarging  it  which  are  available  with  this  type 
of  lap  and  each  may  be  used  according  to  requirements. 

On  the  more  particular  class  of  work  a  mandrel  as 
large  as  practical  used  in  connection  with  the  split  lap, 
will  be  found  by  far  the  best  as  it  can  be  kept  to  size 

and  the  whole  length  will  cut.  Small  laps  for  jig  bush- 
ings and  similar  work  may  be  molded  solid.  A  mold 

for  several  sizes  can  be  made  from  two  cast-iron  plates 
planed  and  doweled  together,  the  required  sizes  of  holes 
being  drilled  nearly  through  on  the  parting  line. 

A  good  alloy  for  small  laps  is  composed  of  h  oz.  biz- 
muth,  1  oz.  antimony,  13  oz.  tin,  and  IJ  oz.  lead.  This 
alloy  is  stiff  enough  to  be  held  in  chuck  while  being 
turned  to  size,  and  ductile  enough  to  stand  spreading 
with,  the  hammer  when  just  a  little  increase  in  size 
is  needed. 

Cast-iron  and  bronze  bushings  may  be  safely  finished 
with  lead  laps  and  emery,  obtaining  a  surface  which, 
when  used  in  connection  with  a  hardened,  ground  and 
lapped  spindle,  is  practically  wear  proof. 

Having  the  opportunity  to  study  the  action  of  such 
bearings  in  actual  service  covering  a  period  of  more 
than  20  years,  the  writer  is  firmly  convinced  that  no 
emery  is  left  that  will  cause  trouble.  Some  of  these 
bearings  have  been  in  use  all  of  this  time  and  are  still 
in   excellent  condition. 

A  Dozen  Kinks  for  the  Machine  Shop 
By  a.  R.  Dukant 

I  have  found  that: 

Soft-steel  arbors  do  not  ruck  up  whtn  driven  into 
cast-iron  or  steel  work  if  both  arbor  and  hole  are  pre- 

viously smeared  with  red  lead. 
Points  of  scribers  and  other  small  tools  are  easily 

hardened  by  heating  to  cherry  red  and  plunging  into  a 
soft  piece  of  soap. 

Beeswax  as  a  lubricant  for  a  tail  center  is  superior 
to  oil,  hard  grease,  red  lead  or  chalk. 

Large  holes  may  be  bored  clear  through  sheet  brass 
or  steel  with  a  twist  drill  by  clamping  a  piece  of  hard- 

wood board  on  either  side  and  drilling  through  the 
whole. 

Small  dies,  etc.,  can  be  tempered  to  a  light  straw 
color  if  heated  to  the  point  of  just  fusing  wire  solder 
before  quenching. 

In  case  of  a  stuck  arbor  or  shaft,  allow  turpentine 
to  penetrate  thoroughly  before  attempting  to  drive out. 

Minute  cracks  in  hardened  pieces  are  easily  located 
if  the  work  is  oiled,  wiped  off  and  then  chalked.  The 
oil  remaining  in  the  cracks  quickly  shows  up  by  soak- 

ing through  the  chalk. 
Small  left-hand  or  special  taps  for  odd  jobs  are 

cheaply  made  by  chasing  a  thread  of  the  required  pitch 
on  a  piece  of  drill  rod  in  a  lathe.  The  flutes  are  formed 
by  filing  the  threaded  portion  three-cornered  and  the 
end  is  given  a  good  taper  for  starting. 

To  do  a  good  job  of  brazing,  immerse,  or  thoroughly 
wet,  the  work  in  a  saturated  solution  of  borax  and  hot 
water.    While  heating,  apply  powdered  borax  freely. 

When  grinding  in  a  lathe,  a  small  pan  or  tray  of  water 
placed  on  the  cross-slide  and  under  the  grinding  wheel 
is  most  efficient  for  catching  the  sparks  and  emery 

dust. 
In  casehardening  for  colors,  using  cyanide,  the  work 

is  often  overheated.  A  bare  red  heat  is  sufficient  for 
a  good  mottled  appearance. 

Heavy  sheet  brass  may  be  quickly  reduced  to  paper 
thickness — for  thin  gaskets,  shims,  etc. — by  dipping 
repeatedly,  for  a  few  seconds,  in  nitric  acid  and  then 
in  water,  until  the  correct  thickness  is  obtained. 
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The  Evolution  of  the  Workshop — III 
AFTER  the  Roman 
l\  Empire  was  overrun 

X  JL  by  the  barbarians, 
the  old  organization  of  in- 

dustry, as  it  had  been  car- 
ried out  by  slaves  and  freed 

men,  was  broken  up.  Com- 
merce between  far  distant 

countries,  which  had  been 
common  under  Roman  rule, 
came  to  an  end,  and  each 

city  and  district  was  com- 
pelled to  depend  almost 

entirely  upon  its  own  re- 
sources for  manufactured 

necessities. 
In  addition  to  this,  the 

records,  of  .industry ,  become 
almost  negligible  for  sev- 

eral centuries,  and  it  be- 
comes a  difficult  matter  to 

grasp  the  exact  conditions 
of  the  period.  In  compar- 

ing the  metalworkers'  shop 
as  it  existed  in  Roman 
times  with  those  of  the 
later  Middle  Ages  and  early 
modern  period,  many 
changes  will  be  seen.  Even 
in  the  so-called  Dark  Ages 
important  improvements 
had  been  made,  but  they 
can  be  assigned  to  no  defi- 

nite inventor  or  exact  date. 
Practically  all  that  can  be 
done  is  to  chronicle  the  first  notice  of  their  appearance. 

The  introduction  of  iron  shoes  for  horses  had  a 
marked  influence  on  the  development  of  the  workshop. 
The  Greeks  and  Romans  of  the  early  Empire  had  oc- 

casionally used,  for  horses  and  asses,  sandals  which  were 
tied  on  the  feet.  However,  during  the  last  centuries 
of  the  Empire,  shoes  that  were  nailed  on  were  intro- 

By   H.   H.   MANCHESTER 

Of  the  discoveries  and  inventions  which  have 
had  a  marked  influence  on  subsequent  industrial 
development,  the  introduction  of  horseshoes,  the 
invention  of  files  and  the  organization  of  trade 
guilds  are  among  the  most  prominent.  The  ad- 

vent of  these  belongs  to  the  Middle  Ages.  (Part 
II  appeared  in  our  Jan.  15,  1920,  issue.) 

FIG.  12.     ANGL^-SAXON  FORGE  SHOP  ABOUT  900  A.D. 

duced ;  evidence  of  this  hav- 
ing been  found,  to  some 

extent,  in  the  later  Roman 
remains.  Their  use  greatly 
increased  the  demand  for 
workers  in  iron  and  made 
smithies  far  more  common 
than  before. 

The  pictures  of  the  so- 
called  Dark  Ages  that  rep- 

resent workshops  may  be 

counted  upon  one's  fingers. 
Two  very  crude  wood  carv- 

ings in  the  church  at  Hille- 
stad  show  what  is  appar- 

ently the  working  of  soft 
metal.  However,  an  Anglo- 
Saxon  picture.  Fig.  12,  of 
perhaps  the  9th  century 
illustrates  two  smiths  work- 

ing at  a  furnace.  It  is  to 
be  noted  that  the  tongs 
have  become  round  and  the 
hammer  long  and  slender. 
The  old  Norse  description 

of  Wayland,  the  smith,  de- 
scribes how  in  making  the 

charmed  sword  he  improved 
its  temper  by  filing  it  into 
pieces  and  reforging  it,  and 
mentions  the  furnace,  forge, 

hammer,  files  and  other 
tools  common  to  Roman 
times. 

Probably  the  best  idea  of 

the  workshop  of  the  11th  century  is  to  be  gained 

from  the  "Diversarium  Artium  Schedula"  (Schedule 
of  the  Various  Arts)  of  Theophilus.  He  describes  how 
the  workshop  should  be  divided  into  different  parts  to 
correspond  to  the  work  in  different  metals,  for  it  must 
be  remembered  that  the  smiths  still  worked  in  more  than 
one  material.    He  gives  simple  instructions  concerning 



246 AMERICAN     MACHINIST Vol.  52,  No.  5 

FIG.  13.     AN  ANGLO-SAXON  SMITH  OF  THE  13TH  CENTURY 

the  work  bench,  furnace,  bellows,  handles,  tongs,  ham- 
mers and  files.  The  bellows  were  still  of  the  hand  vari- 

ety ;  the  files  were  flat,  three  cornered,  round  and  hollow. 
He  also  notes  the  tools  required  for  hollowing,  scraping, 
engraving,  cutting  and  key-making,  and  the  simple  hand 
methods  employed  in  these  operations. 

Wire  Drawing 

The  first  account  of  wire  drawing  was  also  made  by 
Theophilus.  The  method  described  by  him,  which  was 
used  by  St.  Eligius  in  the  first  half  of  the  7th  century, 
consisted  of  drawing  the  wire  through  holes  of  various 
sizes  in  a  steel  plate  by  main  strength,  aided  only  by  a 
pair  of  pinchers.  The  holes  are  graduated  in  size  so 
that  the  wire  could  be  made  a  little  smaller  with  each 
drawing. 

Another  interesting  device  described  by  Theophilus, 
was  used  in  beating  out  beads  of  soft  metal.  It  con- 

sisted of  two  plates,  fitted  one  over  the  other,  with 
hollows  in  them  corresponding  to  the  size  of  the  bead. 
The  metal  to  be  formed  was  placed  in  the  hollows,  and 
the  plates  pounded  with  a  horn  mallet.  This  was  es- 

sentially the  forerunner  of  die-stamping,  though,  of 
course,  single  dies  for  the  stamping  of  coins  had  been 
used  for  many  centuries.  Theophilus  also  treated  of 
chasing,  engraving,  repousse  work,  studding,  soldering, 
niello,  and  casting. 

During  all  of  the  centuries  which  are  often  somewhat 
opprobriously  termed  the  Dark  Ages,  it  must  be  real- 

ized' that  they  were  dark  for  Europe  only.  For  the 
Mohammedan  world  of  Asia  Minor  and  North  Africa, 
on  the  contrary,  they  mark  an  age  of  great  progress. 
This  development  held  good  in  metal  work  as  well  as 
in  other  fields.  Greece  and  Rome  had  remained  users 

of  bronze,  using  steel  only  for  sharp-edged  weapon.^ 
and  tools.  The  Arabs  adopted  the  Wootz  steel,  which 
was  already  made  in  India,  and  from  it  fashioned  not 
only  the  famous  blades  of  Damascus  and  Toledo,  but  de- 

fensive armor  which  no  bolt  from  the  crossbow  could 
pierce.  There  are  many  specimens  of  Arabic  m.etal 
work  in  existence,  but  unfortunately  the  Mohammedan 

FIG.    15. GIOTTOS   BAS-RELIEF   OF   A    SMITH    IX   THE 
CAMPANILE  AT  FLORENCE.  FTALT 

FIG. II.  LATHE  OF  13TH  CENTURY,  FROM  A  WINDOW  IN 
THE  CATHEDRAL  AT  CHAKTRES,  FRANCE 

religion  forbade  its  followers  from  depicting  the  human 
form,  and  for  this  reason  we  have  no  Arabic  figures 
of  workshops  or  any  showing  the  methods  used  by  the 
scimitar  maker. 

The  crusades,  which  began  in  1096,  increased  the  in- 
tercourse between  western  Europe  and  the  Greek  Em- 

pire at  Constantinople  and  the  Arabs.  These  wars 
spread  the  knowledge  of  many  things  throughout  Eu- 

rope and  forced  the  Western  knights  to  adopt  the  better 
steel  of  their  foes  for  weapons  and  armor.  At  the 
same  time  the  demand  in  Europe  for  the  work  of 
armorers  and  farriers  greatly  increased,  and  from  this 
time  on  the  pictures  and  other  records  concerning  the 
metal  industries  become  more  common. 

In  olden  Greece  and  Rome,  as  has  been  already  men- 
tioned, the  work  was  done  by  slaves  and  freed  slaves. 

After  the  fall  of  the  Roman  Empire,  slavery  continued 
to  some  extent,  but  there  grew  up,  especially  under  the 
feudal  system,  the  institution  of  serfdom  under  whicli 
the  workman  was  bound  to  the  lord  and  to  the  domain. 

During  the  crusades,  however,  the  development  of  in- 
dustry in  the  cities  gave  rise  to  skilled  craftsmen,  who 

partly  for  mutual  advantage  and  protection,  and  partly 
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to  buy  off  the  services  due  from  themselves  and  the 
towns  to  the  overlord,  formed  associations  or  guilds. 
These  differed  widely  from  any  present  association. 
The  guild  included  both  the  masters  and  workmen  in  a 
trade.  It  had  no  connection  with  any  similar  industry 
in  another  city,  but  in  many  places  took  part  with  the 
other  guilds  in  the  government  of  the  town,  and  in  some 
notable  cities,  such  as  Florence,  the  guilds  were  in  fact 
the  only  governing  agency.  Each  guild  had  a  monopoly 
of  the  manufacture  and  trade  in  its  own  line  in  the  city, 
and  in  return  owed  certain  duties  to  the  city. 

Each  master  workman  or  shop  owner  might  have 
under  him  both  apprentices  and  journeymen.  The  ap- 

prentice was  usually  bound  to  him  when  a  boy,  and  was 
required  to  spend  at  least  seven  years  before  he  com- 

pleted his  apprenticeship,  during  which  time  he  re- 
ceived board  and  clothing  and  a  few  dollars  a  year  as 

wages.  After  his  apprenticeship  he  became  a  journey- 
man for  three  years  or  longer.  During  this  time  he 

received  the  wages  prevalent  in  the  craft,  and  was  per- 
mitted or  expected  to  journey  to  different  cities  in 

order  to  learn  new  methods  of  the  trade.  Before  be- 
coming a  master  he  was  expected  to  prove  his  efficiency 

by  producing  a  so-called  masterpiece,  and  to  pay  a  con- 
siderable sum  into  the  treasury  of  the  guild.  While 

conditions  under  the  guild  were  far  better  than  under 
the  slave  system  of  the  classic  period,  they  were  still 
far  from  ideal.  The  journeyman  shop  worker  of  1300 
worked  from  dawn  until  dark,  and  for  this  received 
about  40  cents  a  week  for  a  six-day  week. 

There  are  several  13th  century  illustrations  of  work- 
shops or  parts  of  workshops  which  are  very  interesting, 

although  only  a  few  of  them  illustrate  any  advance 
from  the  classic  period.  An  English  blacksmith  of  the 

13th  century  who  was  pictured  in  Strutt's  book  on 
"English  Dress"  is  using  only  the  hammer  and  tongs. 
A  reproduction  of  this  picture  is  shown  in  Fig.  18. 
Further  evidence  of  the  kinds  of  tools  used  is  shown 

in  another  illustration  found  in  the  "Weltchronik"  of 
Rudolf  von  Ems  about  1254.  Here  again  only  the  ham- 

mers and  tongs  are  used.  One  of  the  windows  in  the 
Cathedral  of  Chartres,  however,  is  a  good  picture  of  a 
farrier  shoeing  a  horse,  which  is  probably  the  oldest  ex- 

tant representation  of  this  operation. 
One  of  the  unsolved  problems  in  the  history  of  tech- 

nology is  the  date  and  manner  of  the  introduction  of 
the  various  machines  which  we  find  in  use  at  the  be- 

ginning of  the  Modern  Age.  One  of  these  machines 
was  the  lathe.  The  Romans  probably  had  no  machine 
tools  which  could  be  properly  designated  under  this 
name,  although  they  had  a  method  of  using  a  bow  to 
turn  a  drill  placed  horizontally.  Philo  of  Byzantium 
mentioned  that  a  cylinder  for  a  pump  could  be  bored 
out  in  this  way,  and  there  is  a  broken  sketch  of  such 
an  arrangement  on  a  tomb  of  the  Empire  period.    More- 

over, Oribasius  about  362  A.  D.  suggested  that  one 
might  cut  screws  by  using  a  bow  to  turn  the  work. 
Thus,  it  can  be  seen  that  something  approximating  the 
lathe  was  in  contemplation,  although  it  will  be  noted 
that  the  work  was  still  to  be  turned  by  one  hand  while 
the  tool  was  held  by  the  other. 

For  this  reason  one  of  the  windows  in  the  Cathedral 
at  Chartres,  Fig.  14,  is  of  the  highest  historic  import- 

ance. It  represents  a  workman  who  is  unquestionably 
turning  a  lathe  by  means  of  a  treadle  and  holding  a  too] 
against  the  material  with  his  hands.  The  machine  and 
operation  are  both  of  the  simplest  sort,  and  were  prob- 

ably applied  only  to  wood,  or  if  to  metal  at  all,  only  to 
the  softer  varieties.  The  picture  is  probably  the  oldest 
illustration  of  a  lathe  run  by  foot  power,  and  as  such  is 
well  worthy  of  reproduction. 

In  other  fields  we  discover  that  at  this  time  attempts 
were  being  made  to  develop  some  sort  of  machine  to  take 
the  place  of  slave  labor.  While  these  do  not  apply  to  the 
machine  shop,  it  should  be  noted  that  one  Villard  de 

FIG.    lU. .WUMEN    AT   A    FORGE   IN    ENGLAND, 
1338   A.D. 

.ABOUT 

Honnecourt  devised  a  saw,  the  running  of  which  was 
assisted  by  the  spring  of  a  bent  sapling,  and  also  a  saw 
so  arranged  as  to  cut  piles  under  water.  At  the  end  of 
the  13th  century  the  Arabs  were  using  the  water- 
wheel  to  furnish  power  for  the  crushing  of  sugar  cane, 
but  the  extension  of  this  power  to  other  lines  did  not 
come  until  later.  An  illustration.  Fig.  15,  of  the  metal 
workshop  is  found  in  one  of  the  panels,  by  Giotto,  in 
the  Campanile  at  Florence.  While  this  is  supposed  to 
represent  Tubal  Cain,  it  is  like  all  other  examples  of 
medieval  art  representing  the  conditions  existing  at  the 
time  of  the  artist.  An  interesting  picture  of  a  work- 

shop is  that  shown  in  a  manuscript  which  dates  from 
the  beginning  of  the  13th  century,  and  is  now  found  in 
the  British  museum.  As  reproduced  in  Fig.  16  it  de- 

picts a  style  of  forge  with  a  canopy  top  and,  which  is 
more  important,  it  shows  the  application  of  the  lever  to 
the  bellows.  In  the  picture  it  is  apparently  being 
worked  by  a  man  behind  the  forge. 

Another   very   strange  peculiarity   in   the  picture   is 
that  the  workers  forging  the  iron  are  women,  which 

FIG.  17.   THE  SHOP  OF  EARLY  ENGLISH  TOOLMAKERS 
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suggests  that  the  entrance  of  women  into  the  shops 
during  the  recent  war  was  not  an  unknown  innovation. 

Another  interesting  picture  of  this  period  is  shown 
in  Fig.  17.  This  shows  the  shop  of  an  English  tool- 
maker  and  portrays,  without  a  doubt,  the  forging  and 

cutting  of  files.  It  will  be  noted  that  the  file  cutter's hammers  and  methods  of  cutting  the  files  do  not  differ 
to  any  great  extent  from  those  employed  today.  After 
the  14th  century,  however,  the  development  of  the 
workshop  took  place  more  rapidly,  which  together  with 
the  15th  century  will  be  covered  in  a  subsequent 
article. 

More  Advice  to  Inventors 
By  E.  H.  Michaelis 

Consulting  Mechanical  Engineer 

Many  of  my  clients  ask  me  this  question:  "Shall  I 
first  make  an  application  for  a  patent  to  protect  my 
invention  or  shall  I  go  ahead  and  make  a  working 

model  of  it?"  I  always  advise  them  to  protect  their 
idea  first  and  then  go  ahead  with  experimental  work. 
It  often  taKCS  a  lot  of  time  and  work  to  develop  an 
invention  far  enough  to  be  of  real  practical  use,  and  it 
is  always  possible  that  somebody  else  may  have  the 
same  idea  and  get  ahead  of  you.  Your  patent,  if  drawn 
right,  will  protect  your  invention  even  if  you  change 
your  construction  in  the  course  of  reducing  your  idea 
to  practice. 

The  reduction  to  practice  can  be  done  either  by  mak- 
ing drawings  and  developing  the  invention  on  paper  or 

by  starting  to  build  a  model  and  changing  this  model 
around  until  it  meets  with  your  approval  or  has  to  be 
thrown  away  and  a  new  one  started. 

Many  inventors  are  under  the  impression  that  it  is 
necessary  to  have  a  model  in  order  to  apply  for  a  patent. 
If  they  would  write  to  the  Commissioner  of  Patents, 
Washington,  D.  C,  fof  a  booklet  issued  by  the  U.  S. 

Patent  Office  entitled  "Rules  of  Practice  in  the  U.  S. 
Patent  Office"  and  furnished  free  of  charge  on  applica- 

tion, they  would  find  that  only  drawings  are  needed 
and  that  the  Patent  Office  will  ask  for  a  model  only 
in  case  the  examiner  deems  one  necessary  to  demon- 

strate the  practicability  of  the  invention,  or  if  the 
invention  is  so  complicated  that  it  is  necessary  to  have 
a  model  to  understand  it.  All  the  inventor  needs  be- 

fore making  application  for  letters  patent  is  either 
a  rough  sketch  or  a  crude  model  and  the  ability  to 
describe  his  invention  to  his  attorney  so  that  the  latter 
can  work  out  the  application  intelligently. 

Now  to  come  back  to  the  question  as  to  which  is  the 
better  way  to  do  your  experimental  work — on  paper  or 
in  the  shop  by  building  a  model.  The  answer  depends 
on  circumstances.  If  the  inventor  has  mechanical 
ability,  knows  pretty  well  what  he  wants  to  build  and 
has  the  facilities,  it  is  possibly  better  to  build  a  model 
and  try  it  out.  If  it  does  not  work,  it  will  be  easy 
to  find  what  has  to  be  changed  in  order  to  get  the 
right  results.  But  this  way  has  quite  a  few  drawbacks, 
especially  if  the  inventor  can  not  do  his  own  work 
and  can  only  spend  a  part  of  his  time  in  the  shop 
where  his  work  is  done.  He  has  then  to  tell  the  man 
in  charge  what  he  wants  and  must  depend  on  him  to 
have  the  work  done  right.  When  things  go  wrong  he 
will  have  to  pay  for  the  time  at  $1.25  an  hour,  and  also 
for  the  material  used  and  which  has  to  be  thrown  away. 
In  many  cases  it  will  be  necessary  to  have  patterns 
made  and  pattern  work  runs  into  money,  as  anybody 

who  ever  paid  for  it  will  tell  you.  If  things  in  the 
shop  do  not  work  out  right,  the  patterns  will  either  have 
to  be  changed  or  new  ones  made. 

Nobody  would  try  to  build  a  bam  without  making  a 
layout  from  which  to  get  the  necessary  list  of  material, 
length  and  sizes  of  uprights,  sleepers,  etc.,  but  many 
will  try  to  build  a  new  mechanical  device  without  lay- 

out or  specification  for  the  simple  reason  that  they 
feel  it  costs  too  much  to  have  a  set  of  drawings  made. 
If  they  would  look  a  little  deeper  into  this  matter  they 
would  find  that  money  spent  for  experimental  work  on 
paper  does  save  money  for  the  inventor. 

If  the  inventor  will  employ  a  competent  engineer 
to  do  his  work,  he  will  have  nothing  to  pay  for  but 
the  time  spent  on  his  work  which  at  present  rates  is 
usually  $1.50  per  hour.  Changes  which  in  the  shop 
would  mean  a  lot  of  money  for  material  which  could 
not  be  used  again  for  new  patterns  can  be  made  on 
the  drawings  with  the  help  of  an  eraser,  or  if  the 
changes  should  be  very  radical,  all  the  material  wasted 
would  be  some  paper  which  would  cost  very  little. 

After  the  drawings  are  finished  to  the  satisfaction 
of  the  inventor  it  will  be  easy  to  get  competitive  prices 
on  the  patterns,  the  castings  from  the  patterns  and 
on  the  machine  work,  while  without  the  drawings  it 
will  be  found  impossible  to  get  the  work  done  on  any 
other  basis  than  the  hourly  price. 

Notching  Locomotive  Quadrants 
By  John  Martin 

Notches  for  controlling  the  link  positions  on  locomo- 
tives must  be  so  spaced  that  the  valves  will  cut  off  at 

a  certain  part  of  the  stroke  when  the  lever  latch  is 

dropped   into  any  par*-icular  notch. 
The  illustration  shows  a  device,  for  indexing  quad- 

rants for  notching,  in  use  in  the  Chicago  shops  of  the 
Chicago  and  Northwestern  R.R. 

Three  quadrants  to  be  cut  and  a  master  quadrant  for 
spacing  are  held  in  a  bar-iron  frame  pivoted  on  the 
milling-machine  table  at  A.  Three  quadrants,  B,  C  and 
D,  are  notched  at  the  same  setting,  the  positions  of 
the  notches  being  located  by  the  master  quadrant  E 

NOTCHING   LOCOMOTIVE    QUADRANTS 

which  is  locked  in  position  by  a  locking  pin  on  the  mill- 
ing-machine table,  but  not  visible  in  the  illustration. 

Spacing  is  done  while  the  work  is  lowered  so  as  to 
clear  the  milling  cutter,  and  the  notches  are  cut  by 
elevating  the  milling-machine  knee. 
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The  Manufacture  of  Artillery  Range  Finders — II 
By  GEORGE  H.  THOMAS 

In  this  article,  tvhich  is  the  second  of  the  series, 

the  tools,  jigs,  fixtures  and  manufacturing  meth- 
ods as  employed  by  the  leading  French  and  Amer- 

ican  range-finder  manufacturers   are   compared. 
(Part  I  appeared  on  pagr   Mji,  Vol.   '>!.) 

MOST  of  the  devices  and  methods  employed  in  the 
manufacture  of  range  finders  and  gun  sights 
are  the  result  of  considerable  study  and  experi- 
ment. It  is  rare  that  we  have  an  opportunity  to  com- 

pare the  foreign  and  domestic  manufacturing  methods 

as  employed  in  similar  lines  and  in  this  respect  the  prac- 
tice of  the  leading  French  manufacturers  and  that  of 

Slocum,  Avram  &  Slocum  are  presented.  Many  of  the 
devices  employed  were  improvised  under  adverse  and 

rush  conditions  to  equal  foreign  production  on  estab- 
lished lines. 

The  French  quadrant  sight  is  distinctly  an  instru- 
ment of  precision  and  up  to  a  certain  point  it  can  be 

built  on  an  interchangeable-part  basis  as  will  be  shown 
Jater  on.  It  will  be  seen  from  the  drawing  of  the  body, 
Fig.  8,  that  the  part  is  very  irregular  in  shape  and  its 

FIG.  8.     BODT  OF  QUADRANT  SIGHT FIG.   9.     AMERICAN  MODEI,  OF  PANORAMIC  SIGHT 
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did  two  things  that  spelled  dispatch:  First,  they  en- 

gaged an  expert  to  analyze  European  methods  of  manu- 
facture, labor  conditions  and  costs,  to  formulate  a  tool 

program  of  magnitude  and  efficiency.  Second,  a  body  of 
trained  engineers  was  gathered  together  to  study  the 
operations  in  production  and  conduct  a  schooling  system 
for  the  draftsmen  in  performing  their  calculations  di- 

rectly in  the  metric  system,  thereby  saving  a  great  deal 
of  time  by  driving  home  the  fact  that  the  conversion 

FIG.  10.     SCHEMATIC  DRAWINGS  OF  THE  HOODED  LATHE 
CHUCK  USED  IN  MACHINING  GUN-SIGHT  BRACKET 

contours  are  multiplied  in  endless  variety;  ideal  work 

for  profiling  machines,  but  the  French  practice  in  manu- 
facture has  not  reached  the  stage  that  departs  from  the 

chalked-surface  layout  method,  scribed  diagrammatic 
lines  and  skilled  operators  to  follow  them.  The  possi- 

bilities of  jigs  and  fixtures  are  not  developed  in  any 
direction.  Their  product  is  the  result  of  skill  in  many 
instances — skill  at  the  expense  of  time  and  the  use  of 
special  devices. 

Time  being  the  essence  of  all  things,  American  prep- 
aration for  the  quantity  production  of  this  apparatus 

r*. 

<ic% 

■/H," 

eo'inc. 

FIG.I3 

FIG. 12 

FIGS.   12   AND  13.      SHOWING    THE    METHOD    OF   ROUGH- 
MILLING  TENONS   ON  BRACKET  MEMBER  AXD  THE 

FORMING  TOOL  FOR  FINISHING  THE  TENONS 

of  final  results  into  inches  was  a  safer  and  shorter  cut 
than  to  convert  every  fraction.  This  schooling  system 
was  not  limited  to  draftsmen  alone  but  was  extended 
to  many  others  in  touch  with  ordnance  material  and  the 
functions  of  range-finding  apparatus. 

FIG.  11.  A  HOODED  LATHE  CHUCK  IN  USE 
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PIGS.   15  TO   20.      VARIOUS  MACHINING  OPERATIONS 

Figs.   15  and  16— Typical  American  metliods   of  macliining  the  body  member.     Flff.  17— The  French  method  of  turning  between 

center.s  thf,  shank   of  the  body  member.      Fig.   18 — The   French  method  of  turning  the  box  side  of  the  body  member.     Fig.  19 — Bor- 

ing the  wormshaft  hole  of  the  body   member  as  employed  by  both  French  and  jVmerican  manufacturers.     Fig.  20— Typical  French 
method  of  milling  the  channel  section  of  the  body  member. 
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chucks,  Fig.  10,  a  feature  which  is  lacking  in  the  tools 
employed  by  the  French.  The  bracket  forging  is 
mounted  on  the  mandrel  A  which  is  supported  by  the 
bosses  B,  the  bosses  being  a  part  of  the  chuck  casting. 
The  forging  is  then  lined  up  and  held  in  place  by  the 
screws  C.  The  thrust  of  the  tool  is  taken  up  by  the 
stop  screw  D.  By  chucking  the  part  in  this  manner 
the  shank  E  and  tenons  F  of  the  bracket  are  machined 
first.     Fig.   11   shows  this  chuck   in   use.     The   unique 

I 3 
ANGLE  OF  SITE 
654  32  10 -rrrrrriTiTl 

\<—/.4/7^ 

FIG. 
11,      THE   FKENCH   .MKTHOD  B-QK  FINISHING  THF 

TBNON.S    ON    THE    BRACKET    MEMBER 

An  idea  of  the  manifold  details  of  the  quadrant  gun 
sight  is  shown  in  Fig.  9  and  it  is  obvious  that  the 
tools,  jigs  and  fixtures  used  in  its  manufacture  are 
somewhat  complicated.  The  three  principal  parts  are 
the  bracket  A,  the  body  B,  and  the  sector  C.  Four 
tenons  D  appear  on  the  flange  of  the  bracket  A,  and 
are  the  means  of  adaptation  to  the  gun  cradle.  The 
tenons  are  machined  first  and  are  used  as  locating  points 
for  all  subsequent  operations. 
A  feature  worthy  of  note  is  the  protection  afforded 

the  operators  by  the  hooded  construction  of  the  lathe 

FIG.  21. 

FIG.  22.    DETAILS  OF  THE  ANGLE  OF  .SITE  \V(JRM  HOUSING 

turret   toolholder   makes   it   possible   to   set   up   .several 
tools  in  different  positions  for  multi-operations. 

The  machining  of  the  tenons  on  the  flange  D,  Fig.  9, 
employs  a  four-position  milling  fixture.  The  work  is 
arranged  vertically  in  the  fixture  and  the  operation  im- 

poses only  two  steps  in  the 
formation  of  the  tenons.  The 
fixture  is  set  up  in  a  vertical 
milling  machine  and  in  the 
first  step  a  milling  cutter  A 
loughs  the  flange  B  as  shown 
in  Fig.  12.  The  part  is  then 

set  up  in  a  similar  index  fix- 
ture in  a  shaping  machine 

and  the  tenons  machined  to 

gage.  The  tool  employed  is 
shown  in  Fig.  13. 

The  French  employ  a  rotat- 
ing table  and  plane  radially 

between  the  tenons,  after 
which  the  latter  are  milled  to 

gage  on  a  vertical  milling  ma- 
chine as  shown  in  Fig.  14. 

The  French  adhered  to  the 

layout  method  of  scribing  on 
whitened  surfaces  and  depend- 

ing on  skilled  operators  to  fol- 
low the  lines  in  preference  to 

or  for  lack  of  profiling  facili- 
ties. There  weie,  however, 

profiling  machines  on  the 
premises,  American  machinerj 

MILLING  A  SMALL  T-SLOT  IN  THE  SECTOR  MEMBER  being  much  in  evidence. 
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FIGS.    23   AND  24.      MULTIPl-K  illLI.ING  OPERATIONS   ON    THE  ANGI>K  OK   SITli   WOKM    HOUSING 

That  the  French  did  not  make  use  of  the  jigs  and 
fixtures  is  shown  in  the  following  comparison  of  the 
French  and  American  sequences  of  operations  employed 
in  machining  the  body  of  the  quadrant  sight,  Fig.  8. 

French   Method 

1.  Whiten  with  chalk. 
2.  Layout  contours. 
3.  Drill  lathe  center  holes 

in  shank. 
4.  Turn  shank  between 

centers;  engine  lathe. 
5.  Bore  the  open  side  of 

box;  engine  lathe. 
6.  Drill  the  wormshaft  hole 

tangent  to  the  box  recess; 
radial  drilling  machine. 

7.  Layout  contours  on 
channel  side. 

8.  Mill  the  indent  surfaces 
and  rough-mill  to  the  dia- 

gram for  the  contours;  verti- 
cal milling'  machine. 

9.  Rough-mill  the  channel; 
heavy-duty  vertical  milling 
machine. 

10.  Finish-turn  the  chan- 
nel; engine  lathe. 

11.  Bore  shank;  drilling 
machine. 

12.  Finish-turn  shank;  en- 
gine lathe. 

13.  Finish-end-mill  the 
contours  in  vertical  milling 
machine. 

American   Method 

1.  Turn,  bore,  face  and 
thread  the  box  side  complete; 
turret  lathe. 

2.  Turn,  bore,  and  face  the 
shank  complete;  turret  lathe. 

3.  Face  the  channel  side 
and  rough  the  channel  shape; 
turret  lathe. 

4.  Drill  the  wormshaft  hole 
tangent  to  the  large  box 
recess;  radial  drilling  ma- chine. 

5.  Profile)  horizontal  steps 
and  contours  on  the  box 
side;  profiling  machine. 

6.  Profile  the  indents  and 
the  contours  on  the  channel 
side;  profiling  machine. 

7.  Finish-turn  channel,  en- 
gine lathe. 

FIG.   i!5.      ASSEMBLING  THE  QU.  .DKANT  SIGHT 

Aside  from  the  foregoing  are  minor  operations  which 

are  more  dependent  on  shop  expedients  than  on  se- 
quence; however,  the  brevity  of  the  American  method 

as  compared  with  the  French  is  due  purely  to  a  careful 
analysis  of  sequence  and  tools. 

Some  of  the  more  noticeable  differences  in  methods 

r,:e  brought  out  in  Figs.  16  and  17,  and  Figs.  15  and 
18.  Note  the  design  of  the  lathe  tool  in  Fig.  18,  which 
permits  the  work  to  turn  away  from  the  operator. 

The  French  method  of  performing  Op.  6,  shown  in 

Fig.  19,  was  adapted  in  this  country  to  an  American- 
built  machine. 

The  French  practice  shown  in  Fig.  20  is  excellent. 

The  multiple  tool  is  designed  to  swing  the  complete 
circle  of  the  channel  shape,  and  the  time  required  to 
mill  the  groove,  ready  for  finishing  on  an  engine  lathe, 
is  but  a  few  minutes  including  setting  and  clamping. 

The  machine  used  is  a  heavy-duty  vertical  milling  ma- 
chine of  French  design  and  manufacture. 

The  milling  of  the  small  intricate  curved  T-slot  A, 
Fig.  21,  is  interesting.  The  radius  of  this  detail  is 
1.850  in.  to  the  center  of  the  groove.  The  fixture 
consists  of  a  brace  bracket  B  which  is  attached  to  the 
table  of  the  machine  and  has  a  vertical  shaft  C  whose 

axis  is  the  center  of  the  radius 
about  which  the  work  swivels. 
The  work  is  swiveled  by  means 
of  the  handleD  which  actuates  a 
wormshaft  engaged  with  the 
vertical  shaft  C.  Two  tools  are 

employed,  one  a  straight  end- 
mill  fed  to  the  required  depth 

followed  by  the  second  T-cutter 
for  the  under  cut. 

Typical  multiple  milling  op- 
erations of  the  angle  of  site, 

Fig.  22,  are  shown  in  Figs.  23 

and  24. 
In  the  partial  assembly  shown 

in  Fig.  25,  the  angle  of  site 
is  mounted  on  the  sector  which 
is  extended  from  the  channel 
in  the  body.  The  shank  of  the 
body  member  is  within  the 
bracket  and  the  box  side  of  the 

body  is  exposed  to  reveai  the 

actuating    worm    of    the    dis- 
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mantled  drum.  The  pinion  of  the  drum  engages  the 
back  teeth  of  the  sector  shown  through  the  exposed 
bore.  This  worm  acts  as  a  lock  and  a  means  of  precise 

adjustment  of  the  scale  drum  and  is  mounted  in  ec- 
centric bearings  which  can  be  thrown  out  of  mesh, 

thereby  permitting  a  rapid  approximate  setting  of  the 
drum  scale. 

Fixture  for  Milling  Clutch  Rings 
By  M.  J.   SCHMITT 

The  illustrations  show  a  special  holding  and  indexing 
fixture  which  was  made  by  Kearney  &  Trecker  Co., 
Milwaukee,  Wis.,  for  straddle-milling  the  three  lugs 
of  clutch  rings,  one  of  which  the  operator  is  holding 

FIG.    1.      FiXTURE    FOR    MILLING    CLUTCH    KINGS 

in  his  hand  in  Fig.  1     The  rings  are  of  malleable  iron, 
and  must  be  milled  with  a  tolerance  of  0.001  in. 

The  fixture  is  provided  with  a  hardened-steel  plate 
A,  Fig.  2,  into  which  the  clutch  ring  fits,  and  this  is 

the  handle  end  of  the  indexing  lever  is  a  plunger  D 
which  fits  into  a  hole  at  the  top  of  the  fixture,  and  both 
handle  and  hole  perform  the  same  duties  as  the  handle 
and  holes  on  an  index  plate  of  an  ordinary  dividing 
head.  Arranged  around  the  inside  edge  of  the  steel  plate 
A  are  three  clamps  E  which  are  operated  by  the  hand- 
wheel  F  at  the  rear  of  the  fixture.  One  revolution  of 
the  handwheel  is  sufficient  to  clamp  the  ring  firmly  in 
place.  To  locate  the  rings  properly  with  relation  to 
the  cutters,  a  gage  is  located  at  the  top  and  front  of 
the  fixture.  The  opening  in  the  gage  is  just  large 
enough  to  fit  over  one  of  the  lugs  in  the  rough  casting 
and  when  in  place  the  lug  at  the  bottom  of  the  ring  is 
in  position  to  be  milled.  When  the  ring  has  been  prop- 

erly set  by  the  gage,  the  clamps  are  drawn  down  by  tlie 
handwheel,  locking  it  into  place.  The  gage  can  then 
be  withdrawn,  allowing  the  holding  plate  to  revolve  as 
desired,  and  is  held  away  from  the  work  by  a  ball  and 
spring  arrangement  directly  behind  it. 
When  milling,  the  table  of  the  machine  is  fed  by 

hand,  bringing  the  work  into  the  cutters,  and  a  positive 
table  stop  prevents  it  from  going  in  too  far.  After 
reaching  this  stop,  the  table  is  returned  by  hand,  and 
the  fixture  indexed  into  the  second  position,  this  opera- 

tion being  repeated  until  the  three  lugs  have  been 
machined.  The  work  may  be  removed  by  releasing  the 
clamps  by  the  handwheel  F,  and  a  fresh  casting  placed 
on  the  fixture.  With  this  fixture  the  floor  to  floor  time 
on  each  piece  was  reduced  to  33  sec,  cutting  the  old 
milling  time  approximately  in  half. 

A  Metal  Disk  Identifies  the  Producer 

By  Petee  F.  O'Shea 
In  the  tap-making  department  of  the  Greenfield  Tap 

and  Die  Corp.  a  sheet-iron  disk  is  tossed  into  a  pailful 
of  product  to  identify  the  man  who  did  the  work.  The 
disk  is  galvanized  iron,  3  x  ..V  in.,  and  has  a  J-in. 
hole  punched  in  the  center  so  that  it  may  be  hung 
on  a  nail.  Each  disk  has  the  number  of  a  workman 
stamped  into  one  surface  in  figures  i  in.  high.     When 

attached  to  a  cast-iron  body  B,  arranged  to  be  revolved     the  pan  or  pail  of  product  goes  to  the  inspection  bench, 

WIG.    2.      DETAILS    OF    THE    FIXTURE 

by  means  of  a  bevel  gear  and  pinion,  operated  by  the 
indexing  crank  C.  The  ratio  of  the  gears  is  such  that 
one  revolution  of  the  pinion  turns  the  plate  one-third 
of  a  revolution,  or  equal  to  the  distance  between  the 
centers  of  the  lugs  on  the  clutch  ring.     Attached  to 

ONE  OF  THE  ilETAL  DISKS 

the  galvanized-iron  disk  in  it  tells  which  man  is  to 
be  credited  with  the  output  or  held  responsible  for 
spoiled  work. 

Each  man  is  furnished  with  a  dozen  disks,  all  bearing 
his  own  payroll  number.  When  a  machine  operator  is 
ready  to  send  a  batch  of  product  for  inspection,  it  is 
much  simpler  and  quicker  for  him  to  toss  one  of  his 
disks  into  the  pail  than  to  stop  and  write  his  name 
on  a  paper  card,  which  might  become  soiled  or  illegible. 

As  fast  as  the  product  is  inspected,  the  inspector 
hangs  the  disks  on  nails  along  his  bench,  and  later 
distributes  them  to  the  men  for  use  again. 
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A  Homemade  Circular  Planing  Rig 
By  F.  F.  Wolfe 

The  illustration  shows  a  rig  which  was  devised  for 

planing  that  part  of  a  large  driving  shaft  which  had 
a  raised  key  made  integral  with  the  shaft.  The  shaft 
was  6 J  J  in.  in  diameter  at  the  place  where  the  key  was, 
while  the  key  itself  was  2  in.  wide,  1  in.  high  and  15i 
in.  long. 

Tvi'o  brackets  that  had  previously  been  used  for  a 
boring  job  on  a  Corliss  engine  happened  to  be  on  hand. 

/i'^f'fr'cyway-' 

IMPROVISED   RIG  FOR  CIRCUI^AR  PI^ANING 

These  were  fitted  to  the  bed  of  a  planing  machine  and 
the  bore  enlarged  to  make  a  close  running  fit  on  the 
shaft. 

A  wormwheel  was  fastened  to  the  shaft  by  setscrews, 
its  hub  bearing  against  one  of  the  brackets  to  take  the 

thrust  of  the  planing  cut.  Bearings  for  the  worm- 
shaft  were  bolted  to  the  bracket,  and  a  rachet,  with 

lever  and  pawl,  placed  on  the  outer  end  of  the  worm- 
shaft. 

The  planing  machine  was  equipped  with  side  heads 
and  into  one  of  these  a  bent  bar  was  clamped  in  such 
a  position  that  it  would  strike  the  pawl  lever  at  the  end 
of  each  stroke.     By  raising  or  lowering  this  head  the 

feed  of  the  work  could  be  adjusted  to  suit  the  cutting conditions. 

The  rigging  up  of  the  device,  including  necessary 
alterations  of  parts  used,  and  the  planing  of  the  shaft 
to  a  neat  sliding  fit  in  the  hub  of  a  large  gear,  occu- pied 12  hours. 

Rejuvenating  Obsolete  Machine  Tools 
By  E.  a.  Dixie 

One  is  often  at  a  loss  to  know  what  to  do  with 

machine  tools  which  have  become  obsolete.  In  practi- 
cally every  shop  there  are  lathes  and  other  machine 

tools  which  because  of  their  lightness  have  no  place  in 

the  machine  shop  in  these  days  of  high-speed  steels 
and  intensive  production. 

The  illustration  shows  an  old  Springfield  Tool  Co. 
lathe  built  63  years  ago.  Originally,  it  was  about  18  in. 
swing  and  no  doubt  as  judged  by  the  production  of  its 
contemporaries  it  was  a  satisfactory  tool.  At  the  time 
when  it  was  decided  to  discard  it,  its  scrap  value  was 
about  Jc.  a  pound.  Although  far  too  light  for  metal 
turning,  the  boss  patternmaker  was  in  need  of  a  pat- 

tern lathe  that  would  swing  fairly  heavy  wooden  pat- 
terns .30  in.   in  diameter  between  centers  and  above 

FIG.  1.    THE  OLD  ENGINE  LATHE  NOW  A  PATTERN  LATHE 

this  diameter  on  a  faceplate  at  the  rear  of  the  head- 
stock.  So  instead  of  scrapping  the  lathe  it  was  turneS 
over  to  the  pattern  department  for  alterations  and 
installation. 

The  head  A  was  mounted  on  a  base  B  which  in  turn 

pivots  on  a  sub-base  C  secured  to  the  bed  of  the  lathe. 
A  central  bolt  passes  through  B  and  C.  The  sub-base 
C  has  a  circular  T-slot  to  accommodate  the  heads  of  the 
bolts  D  which  clamp  B  and  C  together.  It  will  be  noted 
that  a  circular  flange  extends  horizontally  from  B  and 
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also  from  C.  The  flange  of  B  is  graduated  up  to  45 
deg.  on  each  side  of  the  center.  A  center  line  on  C 
assists  in  setting  B.  To  assure  that  the  head  can  be 
always  set  back  to  turn  parallel  a  taper  pin  is  fitted 
through  B  and  C  at  E.  It  will  be  noted  that  this  taper 
pin  is  chained  to  the  lathe  head  so  that  there  is  no 
danger  of  losing  it. 

The  tail  center  has  been  raised  on  the  base  F  and 
the  toolpost  raised  by  the  casting  G.  The  original 
spindle  of  the  headstock  was  replaced  by  the  one  shown. 
This  has  a  right-hand  thread  on  the  front  end  and  a 
left-hand  thread  on  the  rear  end.  While  it  is  not  in 
use  the  left-hand  thread  is  protected  by  the  small 
flanged  collar  shown  at  H.  This  flanged  collar  serves 
a  double  purpose,  as  a  protector  for  the  thread  and  also 
as  a  pulley  for  driving  a  band-saw  sharpening  machine 
located  nearby. 

The  swiveling  head  is  very  handy  for  pattern  work. 
Take  for  instance  a  job  that  recently  went  through  the 
shop.  This  was  a  cone  approximately  22  in.  in  diameter, 
12  in.  deep  and  had  walls  |^,,  in.  in  diameter.  For  cer- 

tain reasons  it  was  advisable  to  have  a  separate  core 
and  not  make  the  pattern  so  that  it  would  leave  its 
own  core.  The  headstock  was  swiveled  five  degrees,  the 
taper  of  the  cone,  and  the  outside  of  the  pattern  turned ; 
with  the  same  setting  the  corebox  was  bored,  insuring 
practically  exact  parallelism  of  the  inside  and  outside 
of  the  finished  casting. 

The  graduated-head  feature  often  works  in  well  in 
connection  with  the  other  tools  in  the  pattern  shop, 
for  instance:  Where  tapered  segmental  cores  are  used 
in  producing  a  casting  the  pattern  can  be  turned  on 
the  lathe,  setting  the  swivel  at  say  10  deg.  Owing  to 
lack  of  balance  it  is  seldom  advisable  to  turn  segments 
of  circles  or  segmental  coreboxes  so  these  are  usually 
cut  out  on  the  handsaw.  Ten  degrees  on  the  handsaw 

give  the  same  results  as  10  deg.  on  the  lathe  so  the 
two  can  be  made  to  work  together  very  nicely.  At  / 
is  shown  a  little  afterthought  of  the  patternmaker.  We 
all  know  about  moving  the  tailstock  away  from  the 
headstock  by  racking  the  carriage  against  it  but  ths 
little  hook  shown  connects  the  tailstock  with  the  car- 

riage and  permits  the  tailstock  to  be  racked  toward  the 
headstock. 

Holding  Irregular  Pieces  on  the 
Magnetic  Chuck 

Special  Correspondence 

The  use  of  the  magnetic  chuck  has  increased  beyond 
all  expectations,  but  for  the  most  part  has  been  con- 

fined to  the  holding  of  objects  which  presented  flat 
surfaces  to  the  magnetic  face  of  the  chuck.  The  illus- 

tration shows  a  novel  method  of  utilizing  the  magnetic 
chuck  on  work  for  which  it  has  heretofore  been  con- 

sidered necessary  to  provide  special  holding  fixtures. 
The  work  shown  is  half  of  a  gear  box  and,  instead 

of  having  a  special  holding  fixture,  it  is  supported  on 
three  special  jacks,  two  of  which  are  shovra  at  A  and  B. 
The  jack  A  is  made  with  an  opening  on  the  side  which 
fits  over  the  edge  of  the  casting  and  has  a  thumbscrew 
by  which  it  can  be  clamped  to  it.  The  other  jack  is 
provided  with  a  lip  on  which  the  casting  rests,  and  the 
third  jack  is  of  a  similar  nature. 

All  of  the  jacks  have  a  flat  round  base,  3  in.  in 
diameter,  and  are  held  magnetically  to  the  chuck,  as 
well  as  conducting  the  magnetism  to  the  work  itself. 

HOLDING    IRREGULAR   WORK    MAGNETICALLY 

These  both  support  and  hold  the  casting,  and,  as  an  aid 
in  driving  it  against  the  cut  of  the  grinding  wheel, 
the  steel  blocks  C  are  also  placed  on  the  chuck.  Pre- 

senting a  considerable  magnetic  surface,  they  serve 
as  substantial  stops  to  prevent  the  turning  of  the  work 
on  the  chuck.  The  size  of  the  work  can  be  readily 
determined  from  the  fact  that  the  table  is  26*  in.  in 
diameter. 

This  method  of  holding  work  is  the  present  prac- 
tice of  the  Blanchard  Machine  Co.,  Cambridge,  Mass., 

with  its  grinding  machines. 

A  Gang  Punch  for  Lead  Plates 
By  Frank  A.  Stanley 

The  illustration,  Fig.  1,  shows  a  press  outfit  made  for 
piercing  lead  plates  for  use  in  connection  with  battery 

work.  The  lead  plates  are  about  ̂ \t  in.  thick  and  ap- 
proximately 16  x  20  in.  in  area.  The  punches  number 

368  all  told  and  are  arranged  in  39  rows  of  12  each. 
The  purpose  of  these  punches  is  to  pierce  the  lead 

sheet  but  not  to  rut  out  the  metal  completely  and  leave 
a  clean  sharp  comer;  but,  rather,  to  throw  up  a  burr 

l-IG.  1.   THE  GAXG  PUNCH  AXD  THE  WOR+C 
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FKJ.  3.     HOW  THE  METAL,  IS  TH  KUW  iV  UP  ON  THIS 
UNDER   SIDE   OF  THE  PLATE 

or  fin  on  the  under  side  of  the  plate  just  as  a  tapered 
center  punch  would  leave  a  piece  of  sheet  metal  if 
driven  through,  the  action  being  to  indent  the  metal 
and  then  upon  breaking  through  to  form  a  shallow  wall 
around  the  hole  as  in  Fig.  2.  This  leaves  the  maximum 
area  of  metal  upon  the  surface  of  the  plate.  The  effect 
is  illustrated  by  Fig.  3,  which  shows  the  under  side  of 
the  plate  as  it  comes  from  the  press. 

FIG. 4 

FIUS.  2  AND  4.     FORM  OF  HOLE  PIERCED  AND  A  SECTION 
SHOWING  METHOD  OF  HOLDING  PUNCHES 

A  section  showing  the  method  of  carrying  the  in- 
dividual punches  is  represented  in  Fig.  4.  These 

punches  are  made  of  drill  rod  1  in.  in  diameter  and  the 
lower  ends  are  tapered  for  a  distance  of  ̂   in.  from  the 
body  size  down  to  ̂ .j  in.  They  are  then  brought  to 
sharp  points  which  resemble  closely  the  proportions  of 
a  regular  center  punch. 

In  making  up  the  punch  holder  for  this  job  the 
punches  were  set  upright  in  a  locating  plate  and  lead 

was  then  poured  into  the  surrounding  form  to  inclose 
all  of  the  punches  and  hold  them  securely  by  means  of 
the  anchor  grooves,  two  of  which  are  shown  as  cut 
around  the  body  of  each  punch.  The  punches  project 
from  the  face  of  the  lead  holder  about  li  inches. 

This  gang  punch  was  originally  tried  out  under  a 
heavy  drop  and  curiously  enough,  at  least  upon  first 
thought,  the  punches  could  not  be  forced  through  the 
lead  plate  sufficiently  to  give  the  desired  size  of  hole. 
The  effect  under  this  method  is  indicated  by  the  small 
holes  shown  at  the  right-hand  side  of  the  double  sheet. 
Fig.  5.  When  the  work  was  transferred  to  a  heavy 
punching  machine  there  was  no  difficulty  in  forcing  the 
punches  through  the  desired  amount  and  producing 
holes  of  the  required  diameter  as  shown  in  the  left- 
hand  side  of  the  sheet. 
When  we  consider  the  total  area  acted  upon  by  the 

368  punches  and  also  allow  for  the  wedging  action  of 
the  tapered  ends,  which  would  cause  the  metal  to  be 
compressed  in  all  directions  before  the  points  of  the 
punches  could  break  through,  it  would  appear  that  the 
very  rapid  blow  applied  under  the  drop  did  not  permit 
of  sufficient  time  for  the  metal  to  flow  and  as  a  conse- 

quence the  force  of  the  blow  was  absorbed  and  the 
punch  brought  to  rest  before  the  desired  work  had  been 
accomplished.  Under  the  relatively  slow  action  of  the 
punching  machine,  however,  the  flow  of  the  metal  took 
place  naturally  and  the  punches  were  forced  through 
to  the  desired  point  without  difficulty. 

This  press  work  was  handled  at  the  shop  of  the  Gilro 
Machine  Co.,  Oakland,  California. 

Locating  a  Job  on  the  Lathe  Faceplate 
By  Gustave  a.  Remacle 

It  sometimes  happens  that  work  to  be  bored  on  a 
lathe  is  of  such  shape  that  it  is  desirable  to  remove 
the  faceplate  from  the  lathe  in  order  to  clamp  the  job 
in  place.  In  such  cases  the  work  may  be  located  to 
nearly  its  proper  position  by  bending  a  piece  of  rod 
as  shown  in  the  sketch  and  swinging  it  around  to  dif- 

ferent points.  I  get  the  best  results  by  bending  the 
rod  so  that  the  end  rests  upon  the  face  of  the  plate 
near  its  periphery. 

Fii: SHOWING  EFFECT  PRODUCED  BY  DIFFERENT 
METHODS  OF  PUNCHING LOCATING  WORK  ON  FACBPLATB 
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A  Complete  Condensed  Clipping  Index 
of  Equipment 

N  our  issue  of  July  26,  1917,  we 

printed  the  first  page  of  our  Con- 
densed Clipping  Index  of  Equip- 

ment. This  and  subsequent  pages  attracted 

widespread  favorable  comment. 

The  cuts  and  data  put  on  the  index  cards 

are  condensed  from  the  more  complete  de- 
scriptions previously  appearing  in  our  Shop 

Equipment  News  section. 

Purchasing  agents,  factory  managers,  su- 
perintendents and  others  who  wish  to  have 

descriptions  of  the  latest  mechanical  produc- 
tions readily  available  for  quick  reference, 

keep  these  cards  on  file  and  up  to  date. 

Only  equipment  that  has  not  been  on  the 

open  market  over  six  months  is  eligible  for 

space  in  our  Shop  Equipment  News  section 

and,  consequently,  in  the  Clipping  Index. 
For  this  reason,  no  complete  card  index  can 

be  made  of  the  entire  line  of  any  one  manu- 
facturer, unless  such  equipment  is  described 

as  it  is  first  put  on  the  market.  This  naturally 

excludes  all  equipment  put  on  the  market 

more  than  a  few  weeks  previous  to  our  first 

index  page. 

Many  executives  and  purchasing  agents,  as 

well  as  manufacturers  of  equipment,  have 

asked  us  to  place  entire  lines  of  machinery  in 

condensed  descriptive  form  on  our  index 

cards.     Space  will  not  allow  this. 

However,  we  have  a  suggestion  to  make  to 

manufacturers  of  equipment  when  they  make 

up  their  catalogs  and  bulletins.  It  is  this: 

Follow  our  plan  and  place  a  cut  and  speci- 
fications for  each  piece  of  equipment  in  card 

form,  on  the  back  pages  of  the  catalog  or 

bulletin  containing  the  more  detailed  descrip- 

tion. Put  this  information  in  easily  detach- 
able form  either  for  the  standard  3x5  filing 

card,  or  the  2^  x  3J/2  size  which  we  use,  and 
which,  when  pasted  on  a  standard  card, 

leaves  room  for  prices  or  other  notes  to  be 

penciled  in. 

In  order  to  encourage  the  making  and  use 

of  index  cards  of  this  kind,  any  manufac- 
turer of  shop  equipment,  may  use,  free  of 

charge,  our  patented  form  of  Condensed 

Clipping  Index  in  his  bulletins  or  catalogs. 

Think  this  over,  Mr.  Manufacturer,  and 

Mr.  Sales  Manager. 

Isn't  it  worth  while  ? 

Editor 
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Shop  Equipment  Ntwj 
EL  DUNN  and   5-.  A.  HAND 

EQUIPMENT 

•       NtNYS      • 
A  >ve©kly  revie>v  oP 

modorn  dGs'^gnsand 
■■      equipmeni     » 

Descriptions  of  shop  equipment  in  this  section  constitute 

editorial  service  for  which  there  is  no  cliarge.  To  be 

eligible  for  presentation,  the  artide  must  not  have  been 
on  the  market  more  than  six  months  and  must  not  have 

been  advertised  in  this  or  any  previous  issue.  Owing  to 

the  news  character  of  these  descriptions  it  will  be  impos- 
sible to  submit  them  to  the  manufacturer  for  approval. 

   11,  ___ 

•   CONDENSED    ■ 
CLIPPING     IND&X 
Aconiinuouj  rocord 
ol^modorn  dosi^ns 

'  and  oquipmont/  • 

Fox  Multiple-Spindle  Drilling  Machine 
The  Fox  Machine  Co.,  1804  West  Ganson  St.,  Jack- 

son, Mich.,  has  added  to  its  line  a  multiple-spindle  drill- 
ing machine  known  as  its  No.  D-22,  as  illustrated. 

The  base  is  provided  with  T-slots,  has  a  broad  and 
deep  oil  channel  and  provision  for  straining  the  oil  or 
cutting  compound  before  entering  the  reservoir.  The 
column  is  of  box  section  and  accommodates  the  gear  box 
at  the  top,  the  counterbalance  weight  on  the  inside  and 
the  oil  pump  and  tank  on  the  right  side.     The  drive  is 

FOX  MULTIPLE-SPINDLE  DRILLING  MACHINE 
.Specifications:  Head  travel,  24  in.;  drilling  area,  12  x  18  in. 

rectangular,  or  16  in.  round  ;  center  of  head  to  face  ot  column. 
14  in.;  work  surface  ■  of  table,  18  x  2t  in.;  table  to  base, 
n-.axinuini  29  in.,  minimum  10  in.  ;  height  to  top  of  frame,  99  in.  ; 
height  to  top  of  drive  shaft,  120  in.  ;  maximum  number  of  spin- 

dles, 1  speed  24,  2  speeds  16  ;  pulley,  16  x  5J  in.  ;  speed,  450 
r.p.m.  ;  hp.,  '>  ;  floor  space,  46  x  7.5  in.  ;  weight,  net  5,000  lb., 
crated  5,500  lb.  ;  will  drill  eight  3-in.  or  twenty-four  i-in.  holes 
at  speed  of  70  ft.  per  minute  and  feed  of  0.004  5  in.  per  revolution 
in  c«st  iron. 

of  the  constant-speed  type  and  power  is  delivered  to 
the  head  of  the  machine  through  a  disk  clutch  and  belt. 
The  gear  box  contains  all  shafts  and  gears  necessary  for 
the  three  changes  of  fast  and  slow  spindle-speeds.  For 
the  feed,  power  is  taken  from  a  variable-speed  shaft 
through  two  sets  of  cone  gears  and  through  a  worm  and 
gear  on  the  vertical  feed  shaft.  All  gears  are  inclosed 
and  lubricated,  and  the  thrust  of  all  shafts  is  taken  by 
ball  bearings.  The  oil  pump  distributes  oil  to  the  gears 
on  top  of  the  machine. 

The  saddle  has  a  long  bearing  on  the  column,  is  sep- 
arate from  the  head  to  which  it  is  bolted  and  is  gibbed 

to  the  column.  The  spindle-bearing  adjusting-arm  is 
claimed  to  be  firm,  to  hold  the  spindles  perpendicular 
with  the  least  possible  deflection  under  heavy  duty  and 
to  be  easily  adjusted.  The  universal  joints  are  driven 
by  keys  and  are  easily  removable.  The  machine  can  be 
driven  either  by  motor  or  belt. 

Improved  Spindle  Construction  for 
Badger  Grinding  Machines 

The  Badger  Tool  Co.,  Beloit,  Wis.,  has  adapted  a 
ball-bearing  spindle  mounting,  illustrated  herewith,  for 

its  grinding  machines.  This  type  of  construction  uses 
one  radial  bearing  in  each  housing,  together  with  an 

BADGER  BALL-BEARING-SPINDLE  CONSTRUCTION 

additional  double  row  of  ball-thrust  bearings  in  the  left- 
hand  housing.  To  aid  in  obtaining  a  more  perfect 

mounting  the  bearings  are  fitted  into  individual  hous- 
ings which  are  detachable  from  the  main  body  of  the 

machine.  Consequently,  these  are  relatively  small  cast- 

ings and  it  is  possible  to  maintain  a  better  grade  of 

workmanship  when  fitting  in  the  bearings. 

The  ends  of  the  Badger  spindles  are  turned  and 

ground  to  an  accurate  taper  and  the  wheel  collars  are 

drawn  up  on  the  taper  by  means  of  a  locking  nut. 

Solid  renewable  felt  rings  are  placed  in  all  end  caps  and 

are  held  by  the  removable  end  plates  shown.  A  special 

grease  filler  cap  is  provided  to  prevent  dirt  and  grit 
from  entering  the  bearings. 



260 AMERICAN     MACHINIST Vol.  52,  No.  5 

Champion  All-In-One  Furnace 
The  portable  furnace  illustrated  is  built  as  a  unit  by 

the  Champion  Kerosene  Burner  Co.,  Kenton,  Ohio.  It 
was  designed  to  meet  the  requirements  of  the  structural 
steel  fabricator  and  is  suitable  for  outside  work  as  well 
as  inside.  It  is  further  recommended  by  the  makers 
for  heat-treating  and  general  forge  work.  Being 
entirely  self-contained  it  can  be  moved  about  at  will 
even  when  in  operation.     The. heat  is  generated  by  a 

CHAMPION  TYPE  "A"  ALL-IN-ONE  FURNACE 

kerosene  burner  that  is  said  to  produce  a  temperature 

of  2,500  to  3,000  deg.  F.  in  five  minutes'  time.  The 
nature  of  the  flame  is  such  that  there  is  a  minimum 
of  oxidization  smoke  and  odor.  Several  types  are  made 
to  suit  various  conditions  under  which  they  are  to  be 
used.  For  close  quarters  inside,  a  small  model  with  a 
cylindrical  firebox  is  furnished. 

Star  Gap  Lathes 
The  Seneca  Falls  Manufacturing  Co.,  Inc.,  Seneca 

Falls,  N.  Y.,  has  brought  out  two  sizes  of  gap  lathes — 
one  with  an  11  and  18  in.  swing  and  the  other  with 
a  13  and  21  in.  swing.  The  former  is  shown  in  the 
illustration. 

The  beds  are  of  the  box-section  type,  thoroughly 
braced  by  cross-webs  and  made  very  heavy  through 
the  gap  sections  to  insure  stiffness.  Bridge  pieces 
are  furnished  to  close  up  the  gaps  when  the  extra 
swing  of  the  gaps  is  not  needed.  Beds  are  made  5, 
6,  7,  8  and  10  ft.  long. 

The  crossfeed  screws  are  supplied  with  micrometer 
collars    graduated    in    thousandths    of    an    inch.      The 

11  AND  18  IN.  SWING  STAR  GAP  LATHE 

aprons  have  safety  devices,  so  that  longitudinal  feeds 
and  split  nuts  cannot  be  engaged  at  the  same  time. 
All  standard  threads,  from  3  to  72,  can  be  cut,  in- 

cluding 11 J  and  27  pipe  threads.  The  lathes  can  be 
equipped  with  transposing  gears  or  metric  pitch  lead 
screws  for  cutting  metric  threads. 

The  extra  attachments  that  can  be  furnished  in- 
clude raising  blocks,  quick-change  gears,  taper  attach- 
ment, motor  drive,  draw-in  chuck,  milling  and  gear- 

cutting  attachment,  etc.  Weights:  11  and  18  in.  swing 
gap  lathe  with  6-ft.  bed,  880  lb.;  13  and  21  in.,  with 
6-ft.  bed,  1,390  pounds. 

Fosdick  Arm-Clamping  Device  for 
Radial  Drilling  Machines 

The  Fosdick  Machine  Tool  Co.,  Cincinnati,  Ohio,  is 

equipping  its  radial  drilling  machines  with  a  combina- 
tion clamping  device  that  operates  either  by  compressed 

air  or  by  hand.  It  is  attached  near  the  base  of  the 
column  and  as  may  be  seen  from  the  illustration  has 

FOSDICK    ARM-CLAJIPING    DEVICE    FOR    RADIAL 
DRILLING    MACHINES 
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no  connection  with  the  spindle  head.  The  appliance 
being  located  directly  at  the  point  of  clamping  simpli- 

fies the  arrangement.  It  is  intended  for  low  pressure, 
the  relief  valves  being  set  for  45  lb.,  though  it  is  said 
to  operate  without  shock  or  jar  at  pressures  of  150  lb. 
or  more  owing  to  the  air  cushion  that  is  provided  at 
each  end  of  the  cylinder.  The  valve  is  of  the  flat  disk 

type  and  has  six  ports  which  gradually  admit  or  dis- 
charge the  air.  The  valve  is  controlled  mechanically 

by  a  horizontal  shifting  rod  that  extends  the  full  length 
of  the  radial  arm  and  is  accordingly  within  easy  reach 

of  the  operator  at  all  times.  If  the  supply  of  com- 
pressed air  should  fail  the  clamp  may  be  operated  by 

hand  in  the  usual  manner. 

of  the  usual  racks  and  pinions  and  may  be  held  at 
any  point  by  quick-a»ting  clamps.  Adjustable  stops  are 
provided  so  that  the  heads  can  be  repeatedly  located 
at  the  same  place.  This  machine  can  be  furnished  with 
either  round  or  square  tables  and  automatic  reversing 
mechanisms  for  use  in  tapping. 

Morris  Radial  Drilling  Machine 
The  Morris  Machine  Tool  Co.,  Court  and  Harriet 

Sts.,  Cincinnati,  Ohio,  has  brought  out  a  re-designed 
radial  drill  which  is  illustrated  herewith. 

The  changes  embody  the  following:  Inclosed  type  of 
head,  back  bracket  and  tapping  attachment  gears  fully 

Barnes  All-Geared  26-Tn.  Gang-Drilling 
Machine  With  Sliding  Heads 

The  Barnes  Drill  Co.,  814-830  Chestnut  St.,  Rockford, 
111.,  has  placed  on  the  market  a  26-in.  all-geared  gang- 
drilling  machine  with  sliding  heads  as  shown  in  the 
illustration. 

The  heads"  are  counterweighted  and  are  gibbed  to  the 
column  faces.    They  can  be  raised  or  lowered  by  mean? 

BARNES    ALL-GEARED    26-IN.    GANG-DRILLING    MACHINE 
WITH  SLIDING  HEADS 

Specifications :  Capacity,  2  in.  iiole ;  distance,  center  to  center 
of  spindles,  24  in.  ;  face  of  column  to  center  of  table,  12  in.  ; 
diameter  of  spindles,  1  |J  in.;  hole  in  .■spindle.  No.  4  Morse  taper; 
distance,  spindle  to  table,  maximum,  40  in.  ;  spindle  to  base, 
maximum  o3J  in.,  minimum  ISJ  in.;  vertical  travel;  spindle,  14 
in.  ;  head,  23  in.  ;  table,  20  in.  ;  square  table,  18  x  18  in.  ;  round 
table,  23  in.  in  diameter ;  speeds,  eight,  23  to  230  r.p.m.  ;  feeds, 
eight,  0.005  to  0.075  in  per  rev.  ;  all  speeds  and  feeds  independent 
of  each  other;  floor  space,  49  x  70  in.;  speed  of  tight  and  loose 
pulleys.  325  r.p.m.  ;  weight,  net,  6,330  lb.  ;  crated,  6.670  lb. 

ilOKUl.S   UAUIAL    DRILLING    .\IAt-HINB 

Specifications:  Distance  spindle  to  base  (maximum,  52|  in.; 
minimum,  16i  in.)  ;  maximum  distance  spindle  to  table,  311  in.; 
spindle  traverse,  12  in. ;  taper  hole  in  spindle,  Morse  No.  4  : 
spindle  speeds  (cone  drive,  20  to  400  ;  speed-box  drive,  18  to  400)  ; 
worl<  surface  of  table,  18  x  18  in.  ;  work  surface  of  base  (with 
2J-ft.  arm,  30  x  35  in.;  with  3-ft.  arm,  30  x  41  in.;  with  3i-ft. 
arm,  30  x  47  in.);  weight,  crated  (with  2J-ft.  arm,  4,000  lb.; 
with  3-ft.  arm.   4,425  lb.;  with  3J-ft  arm,   5,165  lb.) 

inclosed,  dial  depth  gage  on  head,  changes  in  head 
traversing  device,  gears  in  column  cap  do  not  revolve 
except  when  arm  is  being  raised  or  lowered,  base  is 
deeper  and  heavier  with  oil  channel  completely  around 
it  ways  on  arm  widened  and  some  changes  in  gear 
bracket  on   back. 

This  machine  can  be  furnished  with  either  a  2i-,  3- 
or  3  J -ft.  arm. 

"Velco"  Push  Keyway  Cutters 
Erratum 

In  the  article  entitled  "Velco  Push  Keyway  Cutters," 
on  page  800,  Vol.  51,  the  address  of  the  maker,  the  V. 
E.  La  Pointe  Manufacturing  Co.,  was  incorrectly  given. 
It  should  have  been  Manchester,  Conn.,  and  we  request 
all  our  readers  who  intend  keeping  their  copies  for 
reference  to  make  this  change. 
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SpGfkslromfte"^ 
By£.  C.Porter , 

Y.  M.  C.  A.  Schools  File  Applica- 
^Ji*.    tions  for  Machine  Tools 

Distribution  of  machine  tools  to 

Young  Men's  Christian  Association 
schools,  which  have  made  application 
to  the  Director  of  Sales  of  the  War 
Department  for  equipment  under  the 
Caldwell  Act,  will  be  conducted  by  the 
international  supervisor  of  technical 
education  of  the  association,  according 
to  a  plan  approved  by  the  Director  of 
Sales,  Jan.  16. 

Thirty-five  Y.  M.  C.  A.  schools,  com- 
prising in  the  neighborhood  of  44,000 

students,  have  already  filed  application 
with  the  machine-tool  section  and  other 
bureaus  of  the  War  Department  for 
machine  tools. 

The  office  of  the  Director  of  Sales, 
through  the  machine-tool  section,  has 
sent  out  1,000  purchasing  coupons  to 
various  educational  institutions,  en- 

titling them  to  call  upon  the  various 
district  offices  of  the  several  bureaus 
for  the  machine  tools  desired*  A  cou- 

pon is  issued  for  each  machine  tool 
asked  for  by  a  school. 

War  Department  Issues  Bulletin 
Listing  4,000  Different 

Machine  Tools 

A  revised  and  corrected  list  of  sur- 
plus machine  tools  held  by  the  various 

bureaus  of  the  War  Department,  con- 
taining about  4,000  different  machine 

tools  valued  at  approximately  $10,000,- 
000,  has  just  been  issued  by  the  Di- 

rector of  Sales. 
This  bulletin  contains  a  complete 

description  of  every  item  listed,  giving 
the  make,  size,  capacity,  condition,  loca- 

tion and  other  important  information 
of  each  tool.  Only  in  the  case  of  new 
tools,  that  is,  where  the  condition  is 
100  per  cent,  is  the  selling  price  given. 
The  bulletin  as  a  whole  contains  the 
most  comprehensive  list  of  machine 
tools  yet  issued  by  the  War  Depart- 
ment. 

While  the  descriptions  contained  in 
the  bulletin  are  based  on  the  best  in- 

formation obtainable,  the  Government 
does  not  guarantee  the  accuracy  of 
such  descriptions  or  warrant  the  con- 

dition and  fitness  of  the  machine  tools 
or  their  suitability  for  the  use  intended 
to  be  made  of  them. 

As  a  special  feature,  the  bulletin  con- 
tains instructions  to  educational  insti- 

tutions contemplating  the  acquisition 
of  surplus  machine  tools  under  the 
Caldwell  Act. 

In  view  of  the  limited  number  of 
machine  tools  suitable  for  the  use   of 

educational  institutions,  schools  desir- 
ing to  acquire  equipment  under  the  act 

are  urged  to  consummate  their  pur- 
chase within  the  time  limit  provided  by 

the  rules  governing  the  distribution  of 
machine  tools  to  educational  institu- 
tions. 

Westinghouse    Air    Brake    Com- 
pany Organizes   Export 
Department 

In  order  to  provide  better  facilities 
for  handling  its  export  business  and 
for  the  development  of  its  foreign  trade 
the  Westinghouse  Air  Brake  Co.  has 
organized   an   export   department   with 

E.  A.  CRAIG 

headquarters  in  the  Westinghouse 
Building,  Pittsburgh,  Pa. 

The  new  department  began  operation 
on  Jan.  11,  1920,  and  is  in  charge  of 
E.  A.  Craig,  export  manager. 

Mr.  Craig  has  been  associated  with 
the  Westinghouse  Air  Brake  Co.  for 
thirty-two  years.  In  1905  he  was  ap- 

pointed auditor  and  assistant  secretary 
and  in  1906  he  was  made  South- 

western manager  of  the  company. 
This  new  export  department  will  be 

represented  in  the  New  York  office  by 
W.  G.  Kaylor  and  in  South  America 
by  R.  M.  Gates. 

Machinery  Club  of  Chicago 
Increases  Space 

The  Machinery  Club  of  Chicago  has 
been  able  to  acquire  more  space  on  the 
same  floor  of  the  building  which  they 
now  occupy  and  this  is  being  rapidly 
fitted  up  for  the  purposes  of  the  club. 
The  change  will  give  the  Machinery 
Club  approximately  3,200  sq.ft.  of 
additional  floor  space  which  will  be 
used  largely  for  recreation  purposes. 

Meeting  of  Engineers'  Society  of Milwaukee 

The  regular  monthly  meeting  of  the 

Engineers'  Society  of  Milwaukee  was 
held  under  the  auspices  cf  the  Mil- 

waukee section  of  the  American  Society 
of  Mechanical  Engineers  on  Wednes- 

day evening,  Jan.  14,  1920,  in  the  as- 
sembly room  of  the  Athletic  Club.  The 

society  was  addressed  by  Max  Rotter, 
consulting  engineer  for  the  Busch- 
Sulzer  Bros.  Diesel  Engine  Co.,  St 
Louis,  Mo.  He  gave  an  illustrated 

talk  on  "Diesel  Engines  with  Par- 
ticular Reference  to  Recent  Two-Cycle 

Engines."  Mr.  Rotter  was  for  a  num- 
ber of  years  consulting  engineer  for  the 

AUis-Chalmers  Manufacturing  Co. 

Bessarabia  Calls  for 
American  Plows 

According  to  a  report  just  received 
by  the  National  Foreign  Trade  Coun- 

cil from  the  director  of  industry  and 

commerce  of  Bessarabia,  thei-e  is  a 
widespread  demand  in  that  market  for 
American  agricultural  machinery.  It 
is  estimated  that  over  30,000  plows  are 
needed  at  once.  Very  high  prices  are 
also  being  paid  for  spades,  shovels, 
rakes,  sickles,  scythes,  forks,  weeders 
and  winnowing  machines. 

On  account  of  the  lack  of  overseas 
transportation,  this  country  has  been 
unable  to  export  any  of  its  produce 
and  to  import  the  manufactured  goods 
which  are  so  urgently  needed.  With 
the  establishment  of  direct  lines  from 
the  United  States  to  the  Near  East, 
American  exporters  will  find  it  worth 
while  to  make  a  careful  study  of  this 
market. 

There  is  a  great  shortage  of  rolling 
stock  for  the  railroads.  Of  310  loco- 

motives which  Bessarabia  possesses, 
only  seventy-four  can  be  utilized.  Only 
half  of  the  3,000  freight  cars  are  fit 
for  service. 

Janette  Manufacturing  Company 
Moves  Into  New  Building 

The  Janette  Manufacturing  Co.  has 
moved  into  its  new  factory  building  at 
556-558  West  Monroe  St.,  Chicago,  111. 
This  is  a  seven-story  and  basement 
building,  comprising  a  floor  space  of 
60,000  sq.ft.  The  main  floor  will  be 
used  for  offices  and  shipping  depart- 

ment; the  second  floor  for  engineering 
and  drafting  room,  and  restaurant;  and 
the  five  top  floors  will  oe  used  for 
manufacturing  electric  motors  and  gen- 
erators. 
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One  Million  Pounds  of  Tool  Steel 
Offered  for  Sale 

Approximately  1,000,000  lb.  of  tool 
steel  are  being  offered  for  sale  by  the 

surplus  pi'operty  division.  Office  of  the 
Quartermaster  General  of  the  Army, 
bids  for  which  will  close  Feb.  17,  1920. 

Included  in  this  quantity  are  the  fol- 
lowing items  located  at  Baltimore,  Md.: 

89,600  lb.  of  flat  bars,  17  ft.  long; 
170,210  lb.  of  square,  18-ft.  bars;  and 
274,655  lb.  of  hexagonal  bars.  More 
than  225,000  lb.  of  annealed  round  bars, 
i  in.  in  diameter,  are  also  being  offered 
for  sale  in  the  same  lot. 

In  addition,  smaller  lots  of  high-speed 
steel,  manufactured  by  E.  T.  Ward  & 
Sons,  Raeburn,  Pa.,  mostly  18  per  cent 
tungsten,  will  be  submitted  for  sale 
under  sealed  proposals.  Bids  may  be 
submitted  for  any  quantity  above  one 
bar  to  any  of  the  district  zone  supply 
offices. 

Full  information  regarding  the  ma- 
terial, places  of  inspection,  conditions 

regulating  purchases  and  specifications 
may  be  obtained  from  the  surplus  prop- 

erty division,  Office  of  the  Quarter- 
master General  of  the  Army,  Washing- 

ton,  D.   C. 

»   Would  Transfer  Surplus  Machine 
Tools  to  Vocational  Ed- 

ucation Board 
Representative  Kahn,  chairman  of 

the  Committee  on  Military  Affairs  of 
the  House,  has  introduced  a  bill  provid- 

ing for  the  transfer  to  the  Federal 
Board  for  Vocational  Education  "such 
machines,  appliances,  tools  and  equip- 

ment pertaining  to  the  military  estab- 
lishment that  may  be  found  surplus  and 

no  longer  required  for  military  pur- 
poses and  which  the  chairman  of  the 

Board  for  Vocational  Education  shall 
certify  to  be  needed  for  the  purpose  of 
providing  vocational  rehabilitation  for 
discharged  disabled  soldiers,  sailors  and 
marines."  The  transfer  is  left  to  the 
discretion  of  the  Secretary  of  War. 

Canada  Gets  Large   Order  from 
Belgium  for  Railway  Equipment 
An  order  for  ten  million  dollars 

worth  of  railway  equipment  has  been 
received  by  Canada  from  Belgium.  This 
order  is  subject  to  arrangennent  of 
credit  facilities  under  the  new  plan  of 
specific  accommodation  to  be  granted 
by  the  Canadian  Government  where 
needed. 

The  order,  which  comes  from  the  Bel- 
gian Minister  of  War  to  the  Canadian 

Trade  Commission,  is  for  fifteen  loco- 
motives  and   three   thousand   cars.     It 

is  expected  to  be  distributed  among 
Montreal  Locomotive  Works,  Kingston 
Locomotive  Works,  National  Steel  Car 
Company,  Canadian  AUis-Chalmers  and 
other  concerns  which  have  been  nego- 

tiating with  the  Belgian  authorities  for 
some   time. 

Erwin  Frudden  Appointed  Chief 
Engineer  Hart-Parr  Company 
Erwin  Frudden  has  been  appointed 

chief  engineer  of  the  Hart-Parr  Co., 
Charles  City,  Iowa.  Before  accepting 
this  position,  Mr.  Fudden  was  the  chief 
engineer    of   the    Buda    Motor    Co.    at 

ERWIN    FRUDDEN 

Harvey,  Illinois.  He  was  formerly  in 
charge  of  engineering  and  production 
at  the  Parrott  Tractor  Co.  During  the 
war  Mr.  Frudden  was  a  captain  in 
charge  of  production  of  all  automobile 
equipment  for  the  Army  in  the  New 
York  zone. 

Meeting  of  Engineers'  Club  of Cincinnati 
"The  Evolution  of  Automotive  Elec- 

trical Ignition"  was  the  subject  of  a 
talk  by  R.  C.  Fryer,  superintendent  of 

the  garage  of  the  Union  Gas  and  Elec- 

tric Co.,  before  the  Engineers'  Club  of Cincinnati  on  Thursday,  Jan.  15.   ♦   

School  Requisition  for  2,000 
Machine  Tools 

Army  reconstruction  schools,  which 
have  undertaken  the  task  of  instructing 

disabled  soldiers  and  sailors  along  tech- 
nical lines,  have  requisitioned  the  Di- 

rector of  Sales  of  the  War  Department 

for  2,000  machine  tools,  available  for 

educational  purposes  under  the  Cald- well Act. 

Railroad  Legislation  Pending 
Before  Congress 

At  the  annual  dinner  of  the  Chamber 
of  Commerce  of  Buffalo  on  Jan.  15, 
1920,  Thomas  De  Witt  Cuyler,  chair- 

man of  the  Association  of  Railway  Ex- 
ecutives, discussed  the  railroad  legisla- 

tion pending  before  Congress.  We  pre- 
sent an  abstract  of  his  remarks  to  in- 

dicate the  attitude  of  the  professional 
railroad  men  of  the  country  on  a  very 
important  matter. 

For  two  years  now,  the  Government 
has  operated  the  roads.  When  they 
were  taken  over,  the  general  belief  was 
that  the  great  question  to  be  settled 
was  whether  they  would  return  to  pri- 

vate ownership  or  remain  forever  in 
the  possession  of  the  Government.  That 
question  now  is  not  a  pressing  one. 
Government  operation  for  the  two 
years  has  convinced  the  country  in 
every  quarter  that  public  ownership 
is  not  desirable  and  that  the  roads 
should  and  can  be  operated  by  their 
owners. 

The  question,  therefore,  is  how  shall 
they  be  returned.  Shall  they  be  re- 

turned under  the  laws  that  existed 

prior  to  their  taking  over  by  the  Gov- 
ernment or  shall  such  legislation  be 

enacted  as  will  enable  the  owners  to 

operate  their  properties  for  the  benefit 
of  the  public  and  their  own  profit?  In 
other  words,  are  the  laws  to  be  broad 
and  strong  enough  to  maintain  the 
roads,  provide  the  cost  of  operation, 
necessary  additions  and  betterments,  a 
fair  return  on  the  capital  invested  and 
a  system  of  credit  in  the  future  that 
will  provide  for  betterments  and  ex- 

tensions that  will  be  required  inces- 
santly for  all  time  to  come? 

Any  measure  of  legislation  that  falls 
short  of  this  will  be  inadequate  and 
will  tend  ultimately  to  government ownership. 

To  meet  this  situation  arising 

from  the  return  of  the  railroads  on 

March  1st,  two  bills  have  been  intro- 
duced into  Congress;  one  in  the  House 

of  Representatives  known  as  the  Esch 
bill;  and  the  other  in  the  Senate 
known  as  the  Cummins  bill. 

The  Esch  bill  proceeds  generally 

on  the  theory  that  the  Interstate  Com- 
merce Commission,  whatever  its  short- 

comings have  been  in  the  past,  shall 

be  the  arbiter  of  the  fate  of  the  rail- 
roads in  the  future.  They  shall  be  the 

rate-makers,  and  in  fact,  the  absolute 

controlling  body  over  the  railroads. 
But  there  is  no  adequate  rule  of 

rate-making  provided  in  the  Esch  bill 

to  guide  the  Interstate  Commerce 
Commission,    and    so    we    are    left    to 
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its  judgment  and  discretion  solely 
as  to  just  what  the  railroads  need.  Nor 
is  there  any  adequate  provision  for 
dealing  with  labor.  The  bill  in  point  of 
fact  while  proceeding  on  the  sound 
principle  that  a  Government  guarantee 
should  not  go  with  private  ownership, 
does  not,  in  lieu  of  such  guarantee,  pro- 

vide any  proper  rule  of  rate  making. 
If,  therefore,  the  Esch  bill  is  not  im- 

proved— and  I  am  free  to  say  that  it 
can  be  improved  upon  the 
foundations  laid  down  by 
the  Committee — it  would 
soon  bring  us  to  the  same 
condition,  as  to  credit  and 
the  inability  of  the  rail- 

roads financially  to  protect 
themselves,  that  existed 
just  before  the  war  began. 

On  the  other  hand,  the 
Cummins  bill  practically 
provides  for  a  guarantee, 
but  not  an  adequate  one. 
The  provision  is  that  the 
roads  shall  receive  not  more 
than  5i  per  cent  return  on 
their  property  investment 
and  an  additional  one-half 
per  cent  for  additions  and 
betterments,  and  then  pro- 

ceeds to  provide  that  all  net 
earnings  over  6  per  cent 
shall  be  divided  in  certain 
proportions  among  the  roads 
not  earning  this  excess 
amount  and  the  Govern- 
ment. 

In  other  words,  for  the 
first  time,  so  far  as  I  am 
aware,  in  our  country,  the 
socialistic  doctrine  is  intro- 

duced, that  those  who  make 
their  earnings  under  the 
law  and  as  a  result  of  the 
law  by  wise  and  proper 
management,  shall  surren- 

der a  portion  of  these  earn- 
ings for  the  benefit  of  those 

who  have  been  less  fortun- 
ate. It  is  hard  to  see  how 

such  a  provision  can  be  en- 
acted constitutionally,  but 

even  assuming  that  such  a 
provision  would  be  lawful, 
many  of  us  feel  that 
it  violates  the  sound  econo- 

mic laws  upon  which  this 
country  was  built  and  has 
prospered.  If  you  once 
start  the  principle  that  the 
roads  must  give  up  a  cer- 

tain portion  of  their  earn- 
ings for  the  benefit  of  others,  the  doc- 

trine, socialistic  in  the  extreme,  will 
spread  to  other  industries. 

If  the  roads  are  to  be  deprived  of 
reasons  for  initiative  and  the  incen- 

tive to  make  the  very  best  earnings 
they  can,  their  enterprise  will  be  stifled 
and  the  roads  will  not  be  maintained 
and  improved  in  a  manner  adequate 
for  their  proper  operation. 

Nor  could  railroad  credit  be  estab- 
lished on  such  a  basis — at  least  so  far 

as  stock  investment  is  concerned. 
What  investor  would  buy  railroad 
stoclts  with  knowledge  that  their  divi- 

dends are  limited,  and  more  than  that. 

jeopardized  by  the  possible  inability 
of  the  roads  to  maintain  and  im- 

prove their  properties?  And  where 
would  be  the  incentive  for  the  develop- 

ment of  the  country,  a  considerable  por- 
tion of  which  is  still  in  its  infancy? 

New  lines  would  rarely  be  built. 
There  are  other  features  of  the 

Cummins  bill  that  are  wise  and  bene- 
ficial. The  provision  as  to  a  Trans- 

portation Board,  made  up  of  high-class 

A  Gasfitter's  Invention  for 
Armless  Men 
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THOMAS,  gasfitter  of  Edinborough  Co., 
recently    gave    a    demonstration    of 

which  he  has  invented  for  the  use  of 

It  is  reported  that  this  machine,  which 
the  feet,  can  do  anything  a  man  can 
arms.      Mr.    Thomas,    the    inventor,    is 

in  the  accompanying  illustration,  demon- 
the   machine   can   be    used   for   writing. 

men,  whose  duty  shall  be  to  study  the 
transportation  system  of  the  country 
and  recommend  to  the  Interstate  Com- 

merce Commission  what  a  proper  rate 
would  be  in  order  to  maintain  the 
roads  as  they  should  be  maintained,  is 
a  wise  one.  The  provisions  as  to 
strikes,  while  extremely  drastic,  lay  the 
foundation  for  some  law  whereby 
strikes  will  be  curtailed  and  arbitration 
insisted  upon. 

The  proposals  of  the  Railway  Ex- 
ecutives proceed  on  the  assumption  that 

the  American  people  want  the  railroad 
companies  to  be  private  enterprises 
under   Government  control. 

They  provide  for  a  Board  of  Trans- 
portation largely  similar  to  the  pro- 

vision in  the  Cummins  bill,  but  with 
greater  powers. 

They  make  the  Interstate  Commerce 
Commission  a  judicial  body  and  take 
away  to  a  considerable  extent  its  ad- 

ministrative functions. 

They  provide  that  intra-state  rates 
shall  be  subordinate  to  and  not  in  con- 

flict   with    the    interstate    rates. 

They  provide  that  it  is 
the  duty  of  the  Board  of 
Transportation  to  see  to  it 
and  certify  to  the  Inter- 

state Commerce  Commis- 
sion that  the  return  received 

by  the  railroads  shall  be 
adequate  to  meet  their  oper- 

ating expenses,  including 
the  cost  of  labor,  material 
and  supplies,  interest  and 
dividends  on  present  capi- 

talization and  indebtedness 

and  credit  for  future  bor- 
rowing to  meet  the  needs  of 

the  roads  as  to  improve- 
ments and  extension. 

An  address  has  recently 
been  delivered  by  the  pres- 

ent Director  General  of 
Railroads  before  the  Bar 
Association  of  New  York, 
in  which  he  proposes  that 
all  the  roads  of  the  country 
shall  be  consolidated  into 
a  few  great  systems  and 
that  Government  control 
shall  continue  until  this  is 

accomplished.  I  cannot  be- 
lieve that  such  a  consolida- 
tion over  night  would  be 

either  wise  or  beneficial. 
The  consensus  of  opinion 

of  the  railroad  men  of  the 

country  is  that  actual  or 

potential  competition  be- 
tween strong,  well-balanced 

railroad  systems  spells 

progress  and  efliiciency.  The 
consolidation  of  lesser  lines 
needed  to  fill  out  or  to  cre- 

ate these  great  systems 
should  certainly  be  per- 

mitted, under  Government 

approval,  but  it  is  a  grave 
question  if  the  country 
would  be  well  served  by  a 

few  great  systems,  the  oper- 
ation of  which  would  tend 

to  stifle  enterprise  and  be- 
come perfunctory  in  its 

nature. 
You  may  by  improvident  legislation 

destroy  securities  and  the  financial  in- 
terests of  the  roads,  but  you  cannot 

destroy  the  railroads  without  destroy- 
ing the  country.  This  transportation 

system  is  its  most  vital  interest  and 
it  should  be  adequate  and  capable  of 
enlargement  whenever  the  demands  of 
the  country  require  it.  Therefore,  it 
is  to  that  vision  that  I  desire  to  direct 
your  thought.  It  is  your  fight  as  much 
and  more  than  the  fight  of  the  owners 
of  railroad  securities,  and  if  you  are  to 

prosper  in  your  business,  if  your  coun- 
try is  to  grow,  you  must  see  to  it  that 

transportation  is  provided. 
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Business  Conditions  in  England  America  are  being  offered  considerably 
From  Our  London  Correspondent  below   the   charges  of  Welsh   makers. 

T  TO    -iriof.  '^°  illustrate  the  advance  in  prices,  it London,  Jan.  2,  1920.  ̂ ^y  be  mentioned  that  in  the  Glasgow 
Writing  during  the  lull  which  occurs  district  plates  for  ships  and  boilers  are 

at  the  opening  of  the   year,  one  can-  at  between  three  and   four  times  the  .  ._..   r_„ 

not  help  being  struck  by  the  different  pre-war  prices,  with  no   present  hope     voted     to    engineering"^  and     electrical commercial  conditions  which  prevail  in  of  reduction.  objects,     and     further,    a     special    oil 
Great   Britain    as    compared   with    the        The  ease  with  which  orders  can  be     exhibition  will  be  organized.     Previous 
pre-war  period,  and  more  particularly  obtained  for  the  home  market  has  led     to  this,  however,  a   British   industries 
with    the    earlier    section    of    the    war  to  the  danger  that  the  importance  of     fair  will   be   held    in    the   same   place. 

ranged  in  rotation;  that  is,  the  class 
of  exhibit  shown  would  not  be  per- 

manent for  any  particular  place.  A 
great  war  exhibition  will  be  held  in 
the  Crystal  Palace  in  May  next,  where 
some  50,000  sq.ft.  of  space  will  be  de- 

period  itself.  Formerly,  it 
was  the  seller  that  competed 
for  the  favor  of  the  buyer; 
now,  on  the  contrary,  owing 
largely  doubtless  to  the 
recognized  shortage  of  sup- 

plies, buyers  are  competing 
one  with  another,  and  the 
natural  tendency  is  for 
prices  to  rise. 
Another  unusual  feature 

is  that,  to  support  demands 
for  increased  wages,  work- 

men are  now  tending  to 
criticize  those  in  charge  of 
industry  on  tne  ground  that 
they  are  not  sufficiently 
alert  in  the  use  of  improved 
means  and  methods  of  pro- 

duction and  transport  Cer- 
tain workers,  the  miners 

for  instance,  have  in  fact 
burned  their  boats  as  re- 

gards opposition  to  the  in- 
troduction of  machinery. 

The  whole  of  Great  Britain 
looks  forward  to  a  year  of 
prosperity,  as  measured  at 
least  by  receipt  of  orders  at 
high  prices.  Many  materials 
are  scarce  and  dear  and 

such  actions  as  the  impend- 
ing increase  by  the  govern- 

ment in  railway  freight 
charges  must  tend  to  limit 
trade.  But  apart  from 
labor  troubles,  one  of  the 
main  handicaps  likely  to  be 
experienced  is  the  relative 
shortage  of  machinery  for 
production.  Workers,  too, 
are  pressing,  for  the  rea- 

sons hinted  at,  for  more 
efficient  methods  of  distri- 

bution of  goods,  and  a  pub- 
lic inquiry  is  to  be  held  into 

the  economic  effect  of  the 
16s.  standard  daily  wage 
demanded  for  the  dock  and 
riverside  workers.  The  in- 

quiry will  probably  be  held 
as  the  result  of  the  in- 

dustrial courts  act  which  was  passed 
at  the  last  session  of  parliament  and,  at 
any  rate  if  the  workpeople  can  have 
their  way,  the  scope  of  the  inquiry 
will  be  wide. 

No  one  has  yet  estimated  closely  the 
effect  of  the  change  in  railway  rates 
on  selling  prices,  but  it  is  very  gener- 

ally intimated  that  the  ultimate  in- 
crease will  be  considerably  more  than 

that  due  to  the  raised  rates.  The  figure 
of  £1  a  ton  has  been  mentioned  in 
fonnection  with  pig  iron,  but  this  has 
rather  reference  to  increased  charges 
for  coke.  In  Birmingham  it  has  been 
reported  that  certain  steel  billets  from 

To  Technical  Educators 
of  the  Country 

OHIO  and  Michigan  schools  are  leading  in  the 
filing  of  the  questionnaires  requisite  to  the 

securing  of  machine  tools  under  the  Caldwell  Bill. 

Consequently,  they  will  be  in  a  position  to  obtain 
first  choice  from  the  available  supply. 

If  you  have  not  received  your  questionnaire  write 
at  once  to  the  Director  of  Sales,  Munitions  Build- 

ing, Washington,  D.  C,  and  ask  for  it.  If  you  have 
received  it  and  have  not  returned  it,  do  so  at  once. 
We  urge  this  action  because  there  seems  to  be  a 
strong  possibility  that  the  supply  may  not  be  large 
enough  to  go  round. 

The  American  Machinist  has  put  up  a  strong  fight 
to  make  these  tools  available  for  you  and  now  that 
success  has  crowned  our  efforts  we  want  the  dis- 

tribution to  be  as  widespread  as  possible..  A  copy 
of  the  questionnaire  and  letter  of  instructions  from 
the  Director  of  Sales  appeared  in  our  issue  of  Jan.  1. 

If  you  are  loaded  up  with  worn-out  tools  why  not 
sell  them  for  what  you  can  get  in  the  second-hand 
market,  where  prices  are  now  high,  and  apply  the 
receipts  on  the  15  per  cent  purchase  price  of  the 
new  and  up-to-date  tools  of  the  War  Department? 
Here  is  a  golden  opportunity  to  exchange  old  tools 
for  new  without  spending  any  of  the  cash  in  your 
limited  equipment  funds. 

The  Director  has  just  issued  a  bulletin  describing 
4,000  tools.  Ask  for  a  copy  when  you  write  him.  Once 

again,  don't  delay  if  you  want  your  share  of  this 
valuable  equipment !     Remember  the  early  bird ! 

foreign  trade  for  the  prosperity  of 
Great  Britain  may  be  overlooked  in  the 
desire  for  easy  profits.  The  Depart- 

ment of  Overseas  Trade  is  therefore 

pressing  forward  con<mercial  exhibi- 
tions of  goods  suited  to  given  markets, 

these  exhibitions  being  moved  from 
place  to  place,  outside  Great  Britain, 
of  course,  in  order  to  keep  merchants 
and  others  in  exhibition  districts  well 
educated  as  to  British  products.  In 
addition,  it  is  proposed  that  showrooms 
to  exhibit  British  manufactures  shall 
be  opened  in  some  twenty  or  thirty  of 
the  chief  cities  of  the  European  con- 

tinent, exhibitions  of  goods  being  ar- 

and  similar  fairs  in  Birm- 
ingham and  Glasgow,  and 

the  occasion  will  be  taken 
to  see  how  far  the  idea  of 
peripatetic  exhibitions  and 
estabished  continental 
showrooms  is  likely  to  be 

supported.  The  department 
concerned  will  work,  if 
necessary,  in  conjunction 
with  organizations  already 
in  existence  to  further 
British  export.  The  Feder- 

ation of  British  Industries 
is  particularly  mentioned. 
This  federation  has  now 
taken  over  the  British- 
China  trade  bureau.  The 
latter  has  an  organization 
throughout  south  China 

and,  it  is  asserted,  "exer- cises a  controlling  influence 
over  nearly  100  newspapers 

published  in  the  vernacu- 
lar." Free  of  charge,  it  in- 

troduces British  manufac- 
turers to  merchants  in 

China. 
Announcement  is  made 

that  a  census  of  production 
will  be  taken  in  Great  Bri- 

tain in  1921.  It  will  not  be 

all-embracing,  but  the  engi- 
neering trades  are  of  course 

included.  Concerns  employ- 
ing, on  an  average,  not 

more  than  five  persons,  ex- 
clusive of  officers  of  the 

company  or  members  of  the 
firm,  will  not  have  to  make 
returns,  but  must  make 

signed  declarations  as  re- 
gards the  average  number 

of  persons  employed  during 
1920. 

To  deal  with  the  handicap 

of  unemployment,  the  gov- 
ernment proposes  to  extend 

the  national  unemployment 
insurance  scheme  so  that  it 

will  cover  almost  every  em- 

ployed person  between  the 
ages  of  sixteen  and  seventy.  The 
wage  limit  has  not  yet  been  stated,  but 
the  contributions  will  be  at  an  equal 

rate  for  employer  and  employed  —  3d. 
for  each  man  and  2id.  for  each  woman, 
with  one-third  of  the  combined  contri- 

bution, that  is,  2d.  in  the  case  of  each 
man,  payable  by  the  state. 

Reference  has  been  made  in  these 
columns  to  the  inquiry  instituted  by 

the  British  Engineering  Standards  As- 
sociation on  limits  and  it  will  be  re- 

called that  the  committee  concenied 
was  unable  to  make  a  definite  recom- 

mendation, though  it  was  clear  that 
the  hole  rather  than  the  shaft  should 
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in  the  general  opinion  be  the  basis.  It 
was  known  that  about  the  same  time 
the  German  engineering  industry  had 
been  investigating  the  same  subject, 
though  with  what  result  was  not 
clear  in  Great  Britain.  The  editor 
of  the  European  edition  of  this  journal 
therefore  wrote  to  the  Verein  Deutsche 
Ingenieure,  Berlin,  and  in  reply  heard 

that,  to  translate:  "In  German  indus- 
try, so  far,  the  following  final  resolu- 

tions have  been  adopted:  (1)  The 
temperature  of  reference  is  20  deg. 
Celsius.  (2)  The  zero  line  is  the  limit 
line;  that  is,  the  nominal  dimension  for 
the  shaft  is  the  maximum  dimension 
of  the  same  from  which  deviations  are 
only  allowed  downward.  For  the  bore 
the  nominal  dimension  is  the  smallest 
dimension  of  bore.  Deviations  are  only 

permissible  upward."  What  was,  how- 
ever, astonishing  was  the  further  sug- 

gestion that  in  all  probability  it  is  the 
standard  shaft  that  will  be  adopted, 
supplemented  by  the  statement  that 

"those  that  were  hitherto  partisans  of 
the  standard  bore  in  German  industry 
incline  more  and  more  to  the  view  that 

the  standard  shaft  is  the  right  one." 

after  three  years  of  "innocuous  des- 
uetude," and  with  $150,000,000  worth 

of  construction  in  sight,  the  machine- 
tool  trade  obviously  will  benefit  from 
the    mechanical    auxiliary    end. 

Change-overs  from  coal  to  fuel  oil 
by  the  larger  fuel  consumers  in  New 
York  City  are  now  permitted  by  the 
authorities.  The  Singer  Building,  and 
the  Hotel  Astor  are  converting  their 
coal  burning  plants.  With  the  thou- 

sands   of   change-overs   that   will   cer- 

locally,  reached  the  substantial  mark 
of  $2,925,708.  Of  this  amount,  $404,- 
390  went  for  lathes.  Other  machine 
tools  brought  $660,966.  For  metal- 
working  machinery,  exclusive  of,  but 
allied  with,  machine  tools  proper, 
$1,860,.352  was  received.  This  was 
November,  1919,  and  there  has  been  a 
substantial  increase  in  the  export  trade 
since  then. 

Little  change  is  noted  in   the  used- 
machine-tool    situation.      There    is    q 

Trade  Currents  From  New  York, 
Cleveland,  and  Chicago 

New   York   Letter 

An  otherwise  eventless  week  in  the 

local  machine-tool  field  is  relieved  by 
the  announcement  of  several  expected 
price  increases,  a  heavy  demand  for 
small  woodworking  machinery,  and 
considerable  improvement  in  deliveries. 

Certain  makes  of  planing  machines 
were  advanced  15  per  cent,  mill- 

ing machines  soared  to  10  per  cent 
above  last  quotations,  boring-mills 
were  increased  20  per  cent  and  those 

"in  the  know"  say  the  "end  is  not 

yet." Deliveries  are  improving.  A  rep- 
resentative firm  offers  spot  delivery 

on  No.  2  milling  machines,  thirty  to 
forty-five  days  on  No.  1  milling 
machines  and  two  to  three  weeks  on 
standard  cutting  machines.  Other 
firms  make  very  favorable  delivery 
dates,  so,  based  on  current  reports, 
there  should  be  an  improvement  in  de- 

liveries  shortly. 
Small,  motor-driven  machines  of  all 

types  are  leading  in  inquiries  among 
local  dealers.  One  of  the  larger  houses 
issued  a  recent  catalog  supplement 
featuring  fractional  horsepower  motor 
grinding  and  buffing  machines  and 
the  like,  and  reports  that  the  sales  of 
this  class  of  equipment  are  reaching 
record  proportions. 

Small  group  orders,  and  singles  still 
dominate  sales.  There  is,  however,  an 
air  of  expectancy  based  on  recent  in- 

dustrial events,  that  the  next  few 
weeks  will  see  some  unusually  heavy 
unit  purchases.  A  recent  order  to  the 
Submarine  Boat  Co.  for  thirty-two 
ships  of  5,500  tons  each  may  reason- 

ably result  in  a  large  list  of  machine 
tools. 

The  building  trades  are  again  active 

Domestic  Exports  of  Metal-Working  Machinery  from  the  United 
States  by  Countries  During  November,  1919 
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Countries 

Lathes 

Belgium       129.837 
Denmark           7,033 
Finland   
France         36,830 
Gibraltar   
Greece   

Italy    945 
Netherlands               1 3,862 

Norway   ,.   -^    717 

Portugal   '.   Spain         38.056 
Sweden          19,421 
.Switzerland         125 
Turkey  in  Europe    44 1 
England        II  2.499 
Scotland   
Ireland   
Canada         61,118 
Costa  Rica         1,665 
Guatemala   
Honduras   
Nicaragua   
Panama   
Salvador   
Mexico           4,666 
Newfoundland  and  Labrador   
Jamaica    1.581 
Trinidad  and  Tabago    48 
Other  British  West  Indies    903 
Cuba          16,276 
Danish  West  Indies   
French  West  Indies    1 , 1 64 
Haiti   

Dominican  Republic   '    842 
Argentina           5,504 
Bolivia   ,   
Brazil           4  808 
Chile    700 
Colombia   
Ecuador   
British  Guiana    242 
Dutch  Guiana   
French  Guiana   
Peru           2.754 
Cruguay   >.           3. 1 75 
Venezuela           6,900 
China           3,585 
British  India    3,443 
Straits  Settlements   
Dutch  East  Indies          16,804 
Hongkong   
.Japan         21.404 
Russia  in  Asia   
Australia    1,776 
New  Zealand           8,683 
French  Oceania   
Phillippine  Islands          10,616 
Belgian  Kongo   
British  West  Africa    960 
British  South  Africa           8.418 
French  .Africa   
Portugese  Africa   

Total           647.801 
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493 

495 

Other 
Sharpening 

Machine 
and  Grinding 

All 
Tools Machines 

Other 

8,305 6.924 69,351 9,080 

1,064 

28,632 
14,955 

143,968 112,555 
1,021.842 

4.0OO 

1,073 
72 

53.772 
17,500 42,096 

11,808 

20.639 

1,062 
1,846 5.502 

2.555 
11.131 3.548 

11,995 

2.212 

9.974 
24,827 

324 

706 
2,450 414,043 

163.396 550,841 

403 

2,815 

1,336 196.592 
88,125 

210,240 

70 

56 

138 569 
88 

450 

183 

335 

74 

8.716 
419 

22,066 

221 
138 

625 

291 6 

49,274 

  
400 

24.567 

64 
42 

100 37 

57 

486 
11,685 

5,857 18.711 
22 

7.583 1.234 4.381 2.790 

583 

75.206 

833 295 

576 
148 

 
 

58 

30 

180 

2.393 18 

11.009 
1,199 

657 

142 300 

2.081 
520 

11,592 

S.I2I 
255 

8,223 
4.319 

I.3II 2.125 12.740 40 

3.890 

31.075 12.182 190,342 
586 

4,456 
9,146 

2,326 
9,457 

1,960 

504 

2.776 

17 

8.106 
764 

16,027 

1.382 

1.289 

S.235 

'16.453 

1.669 

1.354 

1.006,544 438.979 

2.452.721 

tainly  follow  this  pioneering  of  the 
buildings  mentioned,  a  vast  industry  in 
fuel-oil  burners  and  their  auxiliaries 
will  pay  handsome  tribute  to  local 
machine-tool  dealers. 

Pneumatic  tools  are  going  strong, 
particularly  in  export  trade.  For  the 
month  of  November,  air  compressors 
valued  at  $125,634  went  overseas;  and 
a  steady  stream  of  attendant  tools  is following. 

Exports  of  machine  tools  from  this 
port  in  November,  most  of  them  bought 

tendency  among  dealers  to  buy  shops 
as  a  unit,  rather  than  individual 
machines.  The  demand  for  all  lines  is 

steady,  with  a  substantial  volume  of 
business  evident. 

The  Watervliet  Arsenal  is  in  the 
New  York  market  with  used  equipment. 
The  standard  machines  sell  readily  at 
good  prices,  but  specials   are   sluggish. 
The  general  tone  of  the  machine- 

tool  market  is  good.  Many  concerns 
are  sold  out  on  their  factory  allot- 

ments,   and    are    forced    to    refuse    im- 
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mediate  business.  Credits  shape  up 

well,  and  sales  are  more  a  matter  of 

order  taking  than  effort  at  present. 

Cleveland  Letter 

The  first  month  of  the  new  year 

finds  almost  weekly  improvement  in 

the  machinery  market  of  the  Cleveland 

and  northern  Ohio  districts.  There  is 

a  marked  increase  in  inquiries  followed 

by  orders,  and  likewise  caution  among 

those  interests  toward  whom  the  ma- 

chinery trade  has  been  looking  as  prob- 
able large  buyers. 

Considerable  stress  has  been  laid  by 

the  automobile  industry  and  those  in- 
terests allied  with  it  on  the  tremendous 

output  that  was  scheduled  for  1920. 

These  assertions  still  are  forthcoming 

and  the  machine-tool  trade  is  ready  to 

cope  with  the  demand  when  it  mate- rializes. 

While  the  machinery  business  is 

good,  because  of  a  large  volume  of 

business,  orders  are  comparatively 

small,  and  generally  range  from  five 
or  six  machines  down  to  ones  and  twos. 

Inquiries  are  being  made  by  the  Gen- 
eral Electric  Company,  but  just  how 

extensive  the  requirements  are  to  be 

for  this  concern  is  not  yet  an- 

nounced. Meanwhile,  general  manu- 
facturing firms  continue  to  be  the 

principal  buyers  of  equipment  in  this 
market. 

It  is  believed  among  some  machinery 
interests  in  this  locality  that,  while  it 

is  unusual  to  do  so,  automobile  pro- 
ducers, at  least  some  of  the  local  car 

builders,  may  base  their  immediate 

future  activities  upon  the  amount  of 

prospective  business  that  will  have 

developed  out  of  the  Cleveland  Auto- 
mobile Show,  being  held  here  during 

the  week  of  Jan.  19.  It  is  claimed 

by  many  salesmen  at  the  show  that  a 
larger  number  of  actual  orders  for  new 

cars  have  been  booked  at  this  show 

than  during  any  previous  similar  exhi- 
bition. If  this  is  true,  machinery  in- 

terests believe  increased  production  of 

cars  will  start  immediately,  and  that 

the  requirements  for  equipment  will  be 
in  proportion. 

Machinery  producers  in  this  district 
and  others  which  have  representatives 
and  retail  establishments  in  Cleveland, 
all  report  slow  deliveries.  In  some 
instances  representatives  find  the  de- 

mand for  immediate  delivery  so  keen 
that  plant  managers  are  willing  to  take 
machines  from  the  floor.  This  will  be 
done  in  some  instances  where  it  is 
found  delivery  cannot  be  made  from  the 
factories  in  less  than  thirty  days. 

Considerable  interest  is  manifested 

by  machine-tool  men  here  in  the  an- 
nouncement that  the  Overland  automo- 

bile interests  plan  to  establish  a  plant 
in  England  for  the  purpose  of  produc- 

ing 25,000  cars  a  year  there.  The  pro- 
duction will  be  by  Willys-Overland- 

Crossley  Company.  E.  B.  Jackson,  vice 
president  of  the  Overland,  has  recently 
returned  from  England  where  an  ar- 

rangement was  made  to  co-operate  with 
the  Crossley  Motor  Works.  At  the 
start,   it  is   explained,   American   fore- 

men and  American  parts  will  enter 
into  the  English  production.  The 
project  is  admittedly  too  incipient  to 
foretell  what,  if  any,  American-made 
machinery  will  be  required  for  this  en- 
terprise. 

Chicago  Letter 

The  third  week  in  January  opens  with 
dealers  reporting  excellent  business. 
One  concern  considers  this  the  busiest 

tinues  in  the  market  for  various  classes 
of  tools  and  the  Worthington  Pump 
Company  is  buying  quite  heavily.  As 
an  evidence  of  activity  in  the  auto- 

mobile industry,  it  was  reported,  after 
the  January  meeting  of  the  board  of 
directors  of  the  Buick  Motor  Company, 
in  Flint,  Mich.,  that  the  company  would 
immediately  proceed  with  the  expendi- 

ture of  over  seven  million  dollars  on 
additional  plant  equipment  at  Flint,  to 

CHART  OF  MACHINE  TOOL  SALES  SHOWING  PER  CENT  OF  RECOVERY 

week  in  its  history,  but  other  sales 
offices  notice  a  very  slight  let-up  from 
the  high  pressure  maintained  during 
the  past  three  months.  Deliveries  are 
getting  worse  rather  than  better,  and 
back  orders  are  piling  higher  every 
day.  Several  dealers  state  that  new 
orders  booked  so  far  in  January  exceed 
deliveries  by  30  per  cent.  This  pro- 

portion is  even  higher  in  some  lines. 
Prices  of  heavy  equipment  advanced 

last  week.  Practically  all  makes  of 
planing  machines  and  turret  lathes 
were  advanced  12J  per  cent.  Boring 
mills  went  up  10  per  cent.  Every  item 
in  the  machinery  line  is  now  either  as 

high  or  higher  than  during  the  price 
peak  reached  in  1918.  The  Govern- 

ment is  also  taking  advantage  of  the 
demand,  and  tools  being  sold  from  the 

Quartermaster's  Store  here  have  also 
been  marked  up  from  80  per  cent  of 
full  list,  for  new,  to  90  per  cent. 

This  Government  tool  sale  which  has 
been  carried  on  at  the  old  Symington 
Corporation  plant  for  some  months  is 
still  in  progress.  The  immense  floor 
remains  well  covered,  but  no  shaping, 
milling,  planing  machines  nor  radial 
drills  are  left.  Callers  are  numerous 
but,  as  the  items  most  in  demand  are 
all  sold,  actual  sales  are  not  nearly  as 
heavy  as  they  were  in  October  and 
November.  When  it  is  considered  that 
the  sale  prices  are  based  on  present  list 
prices  of  similar  tools,  and  that  these 
current  lists  are  all  equal  to  or  higher 
than  those  in  effect  at  the  time  the 
Army  purchased  the  machines,  it  will 
be  seen  that  a  very  good  price  is  being 
obtained. 

The     Studebaker     Corporation     con- 

include  nine  new  buildings  and  three 
additions,  and  of  three  million  dollars 
on  an  assembly  plant  in  St.  Louis,  Mo. 
All  the  motor-ear  builders  are  con- 

stantly in  the  market  for  a  wide  var- 
iety of  tools. 

The  Kewanee  Boiler  Co.  announced 
its  intention  of  erecting  a  $500,000 
warehouse  and  salesroom  on  the  west 
side.  A  contract  was  let  for  the  con- 

struction of  a  fifteen-story  building  by 
the  Chicago  Tribune;  which  will  occupy 
a  portion  of  the  building  for  its  own 
plant,  and  rent  the  remainder  for  light 
manufacturing. 

Control  of  German  Export  Trade 
From  Our  German  Correspondent 

In  order  to  prevent  German  firms 
from  selling  their  export  goods  below 
market  prices,  a  governmental  decree 
related  to  the  control  of  German  export 
trade  will  be  promulgated  shortly.  This 

decree  will  empower  the  federal  minis- 
ter of  economics  to  prohibit  the  export 

of  German  goods  by  granting  full  au- 
thority to  the  federal  commissioner  for 

export  and  import,  or  any  other  compe- 
tent board,  to  use  his  own  discretion 

with  regard  to  export  permits. 
With  a  view  of  accelerating  the  work- 

ing of  the  official  machinery  and  elimi- 
nating red  tape,  extensive  changes  in 

the  administration  are  contemplated. 
The  federal  commissioner  will  be  au- 

thorized to  vest  the  various  foreign 
trade  boards  or  other  bodies  with  far- 
reaching  power;  besides,  the  existing 
"Central  Bureaux  for  Export  Permits" 
will  be  superseded  by  foreign  trade 
boards. 
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In  granting  export  and  import  per- 
mits certain  conditions  will  be  stipu- 

lated as,  for  instance,  re-export  of 
imported  goods,  minimum  prices  or 
certain  modes  of  payment  for  export 
goods,  etc.  Fees  will  be  charged  to 
cover  the  expenses  the  state  incurs  in 
administrating  the  foreign  trade  con- 

trol; the  foreign  trade  boards  will  like- 
wise be  entitled  to  charge  certain  fees 

for  their  operation. 
Another  stipulation  in  granting  ex- 

port permits  will  be  that  a  certain 
amount  of  the  surplus  profits  realized 
by  the  exporters,  due  to  the  required 
minimum  prices,  will  have  to  be  handed 
over  to  the  state.  This  amount  will  vary 
according  to  the  industrial  districts  and 
will  be  spent  for  industrial  welfare 
work.  The  penal- 

ties for  expoi'ting 
prohibited  goods 
will  be  made  even 
more  severe  and 
any  contravention 
of  the  conditions 
urtder  which  the 
export  permit  was 
granted  will  also 
be  punishable.  For 
both  offenses  a 
penalty  of  at  least 
one  month  in  pris- 

on will  be  inflicted 
unless  a  still  more 
severe  punishment 
is  provided  by  the 
existing  penal  code. 
Besides,  a  fine  of 
at  least  three  times 
the  value  of  the  goods  in  question  will 
be  imposed.  A  contravention  of  the  de- 

cree caused  by  negligence  will  also  be 
punishable  and  all  goods  liandled  in 
illicit  trade  are  liable  to  seizure  by  the 
government  with  the  owner  forfeiting 
all   claims   as   regards   compensation. 

The  purpose  of  the  association  is  to 
purchase  various  kinds  of  machinery 
and  railway  supplies  and  other  goods 
required  by  the  individual  members  of 
the  organization.  Reports  state  that 
some  of  the  backers  of  the  proposition 
are  very  influential  and  the  combination 
is  looked  upon  as  being  a  good  omen 
for  the  future  trade  possibilities  in 
South  Russia. 

New  Plant  of  the  Conradson 
Machine  Tool  Co. 

The  Conradson  Machine  Tool  Co., 
Green  Bay,  Wis.,  has  recently  occupied 
its  new  machine-tool  plant  shown  in 
the    accompanying    illustration.      The 

National  Copper  and  Smelting  Co. 
Leases  a  Plant 

The  National  Copper  and  Smelting 
Co.  leased  part  of  the  property  of  the 
Babin-Sill  Co.,  Euclid  Ave.,  Cincinnati, 
Ohio,  for  the  purpose  of  manu- 

facturing small  seamless  copper  and 
brass  tubing.  The  company  already 
has  a  plant  in  Detroit,  according  to 
F.  G.  Carpenter,  Illuminating  Building. 
Henry  Osborn,  president  of  the  Ameri- 

can Multigraph  Co.  and  president  of 
the  Cleveland  Brass  and  Copper  Mills, 
Inc.,  is  a  director  in  the  National 
concern. 

Prospective  Railway  and  Machin- 
ery Purchases  in  Russia 

Announcement  is  made  of  the  forma 
tion  of  the  buying  committee  of  the 
Economic  and  Technical  Association  of 
the  liberated  Provinces  of  Russia,  with 
offices  at  116  Bolshaya  Sandovaya  St., 
Rostov-on-Don,  Russia.  The  British 
vice-consul  at  the  above  place  reports 
that  this  is  an  organization  composed 
of  several  of  the  railway  coinpanies, 
government  and  industrial  agencies  and 
other  establishments  which  is  combined 
with    a    capital    of    50,000,000    roubles. 

NEW    PLANT     OF    CONRADSON     MACHINE  TOOL,  COMPANY 

construction  of  this  plant  was  started 
in  the  spring  of  1918.  The  articles  of 
incorporation  recently  filed  for  this 
company  show  C.  M.  Conradson  as 
president.  Mr.  Conradson  is  well 
known  in  the  machine-tool  field  and  has 

lately  been  engaged  in  general  consult- 
ing work  in  tool  design. 

This  new  plant  is  located  on  a  site 
of  twelve  acres  on  the  outskirts  of 
Green  Bay,  and  consists  of  a  machine 
shop,  a  main  erecting  bay,  a  power 
house,  a  heating  plant,  and  an  office 
building.  The  equipment  has  been  in- 

stalled and  production  is  under  way. 
The  machine-shop  equipment  is  modern 
and  consists  chiefly  of  individual  motor- 
driven  machine  tools,  all  of  well-known 
makes. 

Joseph  T.  Ryerson  &  Sons,  the  sell- 
ing representatives,  will  market  the 

plain  and  universal  milling  machines, 
selective  head  lathes,  planing  machines 
and  radial  drilling  machines  which  will 
be  built  at  this  new  plant  under  the 

trade  name  of  "Ryerson-Conradson." 

British  War-Time  Plants  Take  Up 
New  Lines  of  Manufacture 

Advices  just  received  from  London 
indicate  how  various  British  industrial 
firms  are  turning  their  war-time  plant 
extensions  into  new  lines  of  manufac- 

turing, particularly  in  the  construction 
of  locomotives  and  railway  equipment. 
One  of  the  largest  ship  and  armament 
building  companies  in  Great  Britain 
has  converted  an  extensive  shell  plant 

into  locomotive  shops  intended  to  be  the 
largest  and  most  modern  shops  in  the 
British    Empire. 

The  conversion  of  this  plant,  which 
had  manufactured  14,500,000  shells  dur- 

ing the  war,  and  the  production  of  its 
first  main  line  locomotive  were  ac- 

complished within  a  year  from  the 
Armistice. 

The  same  company  has  acquired  a 
plant  for  automobile  manufacture  on  a 
large  scale,  has  transformed  one  of  its 
gun  and  gun-carriage  shops  into  ma- 

rine-engine works,  turned  another  war- 
material  shop  into  an  iron  foundry, 
diverted  gun  forges  to  the  production 
of  marine  shafting,  altered  armor-plate 
mills  to  manufacture  ship  and  locomo- 

tive plates,  rearranged  its  shipyards  so 
that  their  greatest 

output  is  now  mer- chant instead  of 
war  craft,  acquired 
an  electrical  works 
for  building  its  own 
power  machinery, 
and  also  expanding 
in  the  construction 

of  pumping  en- 
gines, cranes,  dock 

gates  and  similar 
output.  Another 

large  British  con- c  e  r  n  ,  formerly 

identified  especial- 

ly with  the  manu- 
facture of  harvest- 

ing machinery,  has 

converted  a  muni- tion works  into  a 

plant  for  the  production  on  a  very  large 
scale  of  railway  cars. 

This  same  company  recently  received 
an  order  for  Pullman  cars  from  one  of 
the  leading  British  railway  companies, 
whose  equipment  did  not  include  this 
character  of  rolling  stock.  These  new 
Pullmans  are  to  be  superior  to  any 
other  railway  vehicles  now  in  service 
in  the  United  Kingdom.  Orders  are  also 
in  hand  for  some  4,400  all-steel  covered 
freight  cars  for  the  Indian  State  Rail- 

ways, and  various  types  of  freight 
equipment  for  several  British  railways. 

A  Sheffield  concern,  which  during  the 
war  had  been  manufacturing  engine 
parts  for  airplanes,  is  now  extensively 
engaged  in  the  output  of  light-gage 
locomotives  and  model  locomotives  and 
steam  engines. 

»   

Machinery  Parts  Needed   in 

Brazil 
One  of  the  greatest  drawbacks  of 

industrial  development  in  Brazil  has 
been  the  difficulty  of  obtaining  spare 
machinery  parts.  Machinery  in  many 
cases  has  been  worked  until  worn  out 
and  useless,  or  after  long  waiting  spare 
parts  have  locally  been  supplied,  rarely 
with  successful  results,  and  the  output 

of  manufactured  goods  has  suff'ered 
alike    in    quality   and   volume. 
What  is  true  of  Brazil  is  more  or 

less  true  of  all  parts  of  South  America 
in  which  industrialism  has  made  prog- 

ress during  the  past  few  years.  One 
of  the  chief  needs  of  these  countries 
is  some  system  by  which  spare  parts 

(Continued    on    luge    268b) 
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Condensed-Clipping  Index  of  Equipment 
Patented  Aug.  20,  1918 

Mlllingr  Machine,   Universal. 
Alma  Machine  Wks.,  Liversedge,  rang. 

"American  Machinist"   CRng.  FIdltirn),  Nov.  t5,  191!i. 

Has  IS  spindle  speeds;  Morse  tai>er  No.  5;  3-step  cone,  13  in.  to 
16  in.  in  diameter ;  belt,  4  in.  wide ;  table,  60  x  12  in.  ;  working 
surface.  54  x  12  in.  ;  is  mounted  on  swivel  slide  and  locked  by 
three  bolts ;  power  feed  acts  with  table  swiveled  45  deg.  to  either 
side;  range,  36  x  11  x  21  in.;  feed  changes  by  gear  box;  floor 
space,   9  ft.  4  in.  x  7  ft.  ;  net  weight,  740O    lb. 

Trnck,  Tiering, 
Elwell-Parker  Electric  Co,,  Cleveland,  Ohio. 

"American  Machinist,"  Nov.  6,  1919. 

Truck  is  driven  by  an  electric 
motor  from  storage  batteries ; 
drive  is  by  worm  gearing.  Hoist 
is  operated  by  a  separate  incl  jsed- 
niotor,  direct-connected  to  hoist- 

ing drum.  Platform  uprights^ 
provided  with  rollers,  guided  b> 
upright  channel  irons.  Limil 
switch  stops  the  elevator  at  e.K 
tremes  of  travel.  Wheel  base  i; 
short :  all  four  wheels  used  fO( 
steering.  All  the  wheels  have 
rubber        tires.  Specifications: 
Speeds:  3  in  either  direction,  375  to  525  ft.  per  minute;  load  ca- pacity, lono  11).;  minimum  distance,  platlorm  to  floor,  24  in.; 
lifting  height,   5   to  6  ft. 

, 

Oiri..*';- 

.uUicator,  T.,iquid,  Micrometer. 
T.  S.  Booth  &  Co.,  Manchester  Road,  Castleson,  Bng. 

"Amerk;an  Machinist"   (Eng.   lOdltion),  Nov.  16,  1919. 

Works  on  the  principle  of  displacement  of  a  liquid  by  the  spindle. 
When  liquid  rises  in  tube  the  air  will  pass  through  the  valve  at 
top.  Should  indicator  be  inverted,  or  liquid  rise  to  top  of  tube, 
valve  will  automatically  close  and  prevent  liquid  escaping.  Two 
or  more  readings  can  be  had  by  the  same  indicator.  Graduations 
on  the  tubes  shown  read  1  in.  movement  for  0.001  In.  which  makes 
It  possible  to  read  to  0.000025  in.,  and  the  tube  in  the  Indicator 
reads  f^  in.  movement  for  0.001  in.  ChanginB  tubes  Is  only  a 
^natter  of  seconds. 

Feet  for  Transvejor   Sliids. 
Cowan  Truck  Co.,  Holyoke.  Mass. 

"American  Machinist,"  Nov.  6,  1919. 

The  feet  are  made  of  cast  iron, 
with  broad  surface  to  floor.  Two 
bolt  holes  are  provided  to  fasten 
to  skid  ;  it  is  claimed  that  their 
use  will  double  lite  of  skids. 

Be-tnrning  Tool,  Franltpin. 
Sawyer-Weber  Tool  Manufacturing  Co.,  350  South  Alameda  St., 

Los  Angeles,   Calif 
"American  Machinist."  Nov.  6,  1919. 

Different  form  cutters 
are  furnished  to  suit  the 
lengths  of  crankpins  to 
be  re-turned. 

This  tool  is  made  in 
four  sizes  as  follows: 
No.  1,  for  pins  IJ  to  3  in. 
in  diameter  by  IJ  lo  3 
in.  long;  No.  2,  for  pins 
li  to  3  in.  in  diameter  by  2  to  4  in.  long:  No.  3,  for  pins  13  to  4 
in.  in  diameter  by  23  to  5  in.  long,  and  No  4,  for  pins  3  to  6  in. 
in  diameter  by  3  j   to  7  in.  long. 

ilrllliuK  Maolitne,  Radial,  Simplex. 
Dreses  Machine  Tool  Co.,  Cincinnati,  Ohio. 

".American  Machinist,"  Nov.  6,  1919. 

These  machines  are  built  with 
2J-  and  3-ft.  arms,  and  the  prin- 

ciple dimensions  of  the  2J-ft.- 
arm  machine  are:  Maximum  dis- 

tance froni  base  to  spindle,  51  in.  ;j 
traverse  of  spindle,  11  in. ;  diam-! 
eter  of  column,  9  in.  ;  feeds,  four, 
0.007  to  0.018  in.  ;  speeds,  eight-; 
een.  83  to  575  r.p.m. ;  weight,  with 
2i-ft.  arm,  3100  lb.  ;  3-ft.  arm, 
3400    lb. 

Heater,  Electric  Rivet. 
General  Electric  Co.,  Schenectady,  N.  Y. 

"American  Machinist,"  Nov.  6, 

Transformer  mounted  on  angle-iron 
legs ;  can  be  fitted  with  wheels ;  two 
copper  bars  fitted  with  heavy  air-cooled 
electrodes  of  cast  coijper  and  underneath 
these  a  copper  block  act  both  as  support 
and  an  electric  connection  for  two  rivets 
in  series.  Sizes  of  heaters  are  5-kw.  for 
rivets  up  to  J -in,  diameter  and  15-kw. 
for  rivets  up  to  J-in.  The  15-kw.  in 
actual  test  heated  500  J  x  IJ-in.  rivets 
in  one  hour. 

1919. 

Gear-Generating  Macliine. 
Donaldson  &  Fisher  Manutacturing  Co..  Chicago,  111. 

"American  Machinist,"  Nov.  6,  1919. 
Will  cut  straight  and  heli- 

cal gears.  worm.s,  wormwheels 
and  will  spline  shafts.  Head- stock  and  tailstock  mounted  on 
heavy  table  ;  provision  inade 
by  cross-slide,  for  moving  them 
to  or  from  hob  for  adjusting 
depth  of  cut.  Crossfeed  has micrometer  dial  reading  to 
0.005  in.  Adjustable  stops  pro- 

vided so  that  settings  can  be 
repeated.  Table  can  be  locked. 
Specifications :  Capacity, 
gears  14  in.  in  diameter  by  14 
in.  wide  (or  wider  it  so  or- 

dered) ;  will  cut  cast-iron  gears 
up  to  three  diametral  pitch ; 
steel  gears  up  to  four  diame- tral pitch;  pulley,  14x3i  in.: 
speed,  350  r.p.m. ;  floor  space, 
54  X  67  in, ;  weight,  5500 

pounds. 

Clip,  paste  on  S  x  5-in.  cards  and  file  as  desired 
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can  be  obtained  for  replacing  those 
worn  out  with  as  little  delay  as  pos- 

sible. A  prominent  industrialist  of  Sao 
Paulo  urges  that  stocks  of  spare  parts 
be  maintained  at  Rio  de  Janeiro.  To 
some  extent  that  is  done  already,  but 
the  stocks  are  not  sufficiently  large 
nor  of  wide  enough  variety  to  insure 
the  customer  of  having  his  order  filled 
from  stock. 

Several  Hundred  Tons  of  Machine 

Tools  in  the  "Powhatan"  Cargo 
Delay  in  the  transportation  of  be- 

tween 400  and  500  tons  of  machine 
tools,  purchased  by  Belgium  from  the 
War  Department,  was  caused  when  the 

Army  transport  "Powhatan,"  which  in- 
cluded in  her  cargo  part  of  the  Belgian 

consignment  of  machine  tools,  sprung 
a  leak  700  miles  east  of  New  York. 

Officials  in  Washington  in  charge  of 
the  transaction  with  Belgium  believe 
that  no  damage  was  done  to  the  ma- 

chine tools,  although  the  accident  will 
considerably  delay  their  arrival  in 
Belgium. 

Another  shipment  of  the  Belgian 
order  of  machine  tools  is  expected  to 
be  made  within  the  near  future.  A 
vessel  is  now  being  loaded  in  New  York 
Harbor  which  will  carry  2,000  addi- 

tional tons  of  the  order. 

American  Society  of  Civil  Engi- 
neers Elects  Officers 

At  the  sixty-seventh  annual  conven- 
tion of  the  American  Society  of  Civil 

Engineers,  which  was  held  at  the  En- 

gineering Societies'  Building,  29  West 
Thirty-Ninth  Street,  New  York,  last 
week,  Arthur  Powell  Davis,  chief  en- 

gineer of  the  United  States  Reclamation 
Service,  was  elected  president  for  the 
year.  New  vice  presidents  elected  were 
Robert  A.  Cummings,  of  Pittsburgh,  and 
Francis  Lee  Stuart,  of  New  York.  Ar- 

thur Smith  Tuttle,  of  New  York,  was 
re-elected  treasurer. 

New  directors  chosen  include  Carlton 
Greene  and  C.  W.  Hudson,  of  New 

York;  John  A.  O'Connor,  of  Albany; 
J.  C.  Hoyt,  of  Washington;  Anson  Mar- 
ston,  of  Ames,  Iowa,  and  David  C. 
Henry,  of  Portland,  Ore.  The  annual 
convention  will  be  held  in  Houston, 
Tex.,  in  October. 

A  feature  of  the  annual  report  was 
the  honor  roll  of  the  society,  which 
showed  1,823  members  in  the  service  of 
one  or  the  other  of  the  Allied  armies 
during  the  war. 

A  Demand  for  American  Machin- 
ery in  Foreign  Countries 

Machinery  manufacturers  report  a 
continued  demand  from  foreign  cus- 

tomers for  American  machinery.  In 
addition  to  large  shipments  of  both 
light  and  heavy  industrial  machinery 
to  the  Far  East,  there  is  a  good  de- 

mand from  South  America  and  the 
West  Indies.  South  Americans  are 

buying  agricultural  and  mining  ma- 
chinery as  well  as  equipment  for  large 

industrial     enterprises.       The     orders 

from  the  West  Indies  are  mostly  for 
sugar-mill  equipment,  a  large  portion 
of  which  is  new  business.  Greece  and 
other  southern  European  countries  are 
placing  orders  for  small  marine  en- 

gines and  light  agricultural  machinery. 
Australian  and  South  African  ma- 

chinery buyers  are  active.  Both  coun- 
tries are  advancing  in  industrial  lines 

and  are  in  need  of  much  equipment. 

Short  News  Notes 
It  is  reported  that  the  General  Motors 

Co.,  Flint,  Mich.,  will  build  a  half  mil- 
lion dollar  drop  forge  plant  at  Lansing, 

Mich. 
*  *     * 

The  Cincinnati  Milling  Machine  Co., 
Cincinnati,  Ohio,  has  announced  an  in- 

crease of  10  per  cent  on  milling  machines 
from  No.  2  up. 

*  *     * 

The  Bullard  Machine  Tool  Co., 
Bridgeport,  Conn.,  increased  the  price 
of  boring  mills  20  per  cent.  This  is 
the  first  raise  in  price  since  Oct.,  1918. 

*  *     * 

The  H.  H.  Franklin  Manufacturing 
Co.,  Syracuse,  N.  Y.,  which  is  largely 
increasing  its  plant,  is  in  the  market 
for    $200,000   worth    of    machine    tools. 

Changes  in  Personnel  of  Westing- 
house  Air  Brake  Co. 

J.  R.  Ellicott,  manager  of  the 
Eastern  district,  has  retired  after  a 
long  service  with  the  Westinghouse 
Air  Brake  Co.  He  will,  however,  act 
with  the  officers  of  the  company  in  a 
consulting  capacity.  Mr.  Ellicott  will 
be  succeeded  by  C.  R.  Ellicott.  C.  H. 
Beck,  heretofore  special  representative 
of  the  Safety  Car  Devices  Co.,  suc- 

ceeds C.  R.  Ellicott  as  assistant  East- 
ern manager,  with  headquarters  in 

New  York  City. 
With  the  promotion  of  E.  A.  Craig 

to  the  position  of  export  manager,  with 
headquarters  in  the  Westinghouse 
Building,  Pittsburgh,  Robert  Burgess, 
representative  at  Atlanta,  becomes 
Southeastern  manager,  with  headquar- 

ters in  the  Munsey  Building,  Washing- 
ton, D.  C. 

A.  K.  Hohmyer,  a  representative  of 
the  company  attached  to  the  Chicago 
office,  is  promoted  to  the  position  of  as- 

sistant Western  manager. 
J.  B.  Wright,  assistant  Southeastern 

manager,  is  made  assistant  district 
manager  at  Pittsburgh. 

W.  G.  Kaylor,  representative  in  the 
Eastern  district,  is  appointed  represen- 

tative of  the  export  department,  with 
headquarters  in  New  York  City. 
F.  H.  Parke,  resident  engineer. 

Southeastern  district,  is  appointed  gen- 
eral engineer  with  headquarters  in  the 

Westinghouse    Building,    Pittsburgh. 
T.  W.  Newburn,  assistant  resident 

engineer.  Southeastern  district,  be- 
comes district  engineer,  Southeastern 

district,  headquarters,  Munsey  Build- 
ing, Washington,  D.  C. 

J.  C.  McCune,  special  engineer,  Wil- 
merding,  is  appointed  assistant  to  dis- 

trict engineer.  Eastern  district,  head- 
quarters,   165    Broadway,    New    York 

City. 

J.  H.  Woods  of  the  commercial-engi- 
neering department,  Wilmerding,  is 

appointed  engineer,  export  department, 
with  headquarters  in  the  Westinghouse 
Building,  Pittsburgh. 

The  Wittemann-Lewis  Aircraft  Co., 
Inc.,  Newark,  N.  J.,  has  changed  its  ad- 

dress to  Hasbrouck  Heights,  N.  J. 

The  Grinnell  Co.,  Inc.,  Providence, 
R.  I.,  on  Jan.  1,  took  over  the  sales 
force  and  contracting  business  of  the 
General  Fire  Extinguisher  Co. 

The  T.  A.  Willson  &  Co.,  Inc.,  Read- 
ing, Pa.,  has  changed  its  name  to  the 

Willson  Goggles,  Inc.  The  ownership 
and  personnel  of  the  corporation  re- 

mains the  same. 

The  Cleveland  Drop  Forge  Co.,  Cleve- 
land, Ohio,  has  been  chartered  with  a 

capital  of  $750,000  to  operate  a  drop- 
forging  plant.  The  incorporators  are 
I.  W.  Sharp,  H.  S.  Brady,  S.  C.  Smith. 
H.  P.  Baker  and  A.  Cullen. 

The  Victor  Saw  Works  held  its  an- 

nual salesmen's  convention  at  Spring- 
field, Mass.,  on  Jan.  2  and  3,  1920.  The 

activities  of  the  past  year  were  re- 
ported and  analyzed  as  were  plans  un- 

der consideration  for  the  future. 

The  Gandy  Belting  Co.,  726-40  West 
Pratt  St.,  Baltimore,  Md.,  will  establish 
a  branch  at  549  Washington  St.,  Chi- 

cago, 111.  Fielder  I.  Schillinberg,  Jr., 
who  has  been  in  charge  at  the  com- 

pany's New  York  office,  has  been  trans- 
ferred to  Chicago,  where  he  will  be 

manager  of  the  new  branch. 

The  Barnum-Richardson  Co.,  Lime 
Rock,  Conn.,  manufacturer  of  iron,  has 
been  purchased  by  Eugene  E.  Anderson, 
Sharon,  Pa.,  who  is  representing  a  syn- 

dicate. The  company  has  iron  mines 
located  in  New  York  and  Connecticut, 
the  product  of  which  has  been  largely 
used  in  the  manufacture  of  car  wheels. 

The  Cramp  Manufacturing  Co.,  910 
West  Van  Buren  St.,  Chicago,  111.,  has 
been  capitalized  for  $50,000  to  engage 
in  the  manufacture  of  precision  tools. 
The  incorporators  are  E.  Brust,  Paul 
Schmidt,  C.  Nebeser  and  J.  Wright, 
all  of  whom  have  been  identified  with 
various  small-tool  manufacturing  con- cerns. 

John  M.  Howitt  has  opened  a  machin- 
ery business  at  12  West  Second  St., 

Dayton,  Ohio,  and  will  carry  a  stock  of 
machinery  manufactured  by  the  follow- 

ing firms:  S.  A.  Potter  Machine  and 
Tool  Co.,  bench  plates;  Greaves  Kins- 

man, engine  lathes;  John  Steptoe  Co., 
shaping  and  milling  machines;  Hoefer 
&  Co.,  drilling  machines  and  multiple 
spindle  heads;  Hannifin  Manufacturing 
Co.,  air  chucks;  Kelly  Reamer  Co., 
reamers. 

(Continued  on  Page  268d) 
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Condensed-Clipping  Index  of  Equipment 
Patented  Aug.  20,  1918 

UriiidinK   Marhine,  Portable   Universal 
Lafayette  Tool  and  Equipment  Co.,  21  South  12th  St, 

"American  Machinist,"  Nov.   13-20,    1919 

Adaptable  to  a  wide  range  of 
light  world :  particularly  recom- 

mended by  the  makers  for  thread- 
ed work — internal  or  external.  Is 

said  to  grind  to  within  0,0001  in. 
all  types  of  gages,  taps  and  dies, 
reamers,  cutters,  etc.  Can  be 
used  as  a  bench  machine  or  in 
conjunction  with  a  lathe  or  other 
machine  tools.  Is  capable  of 
grinding  holes  as  small  as  8  in. 
in  diameter  by  8  in.  in  length  ;  is 
convenient  for  grinding  milling 
cutters  while  in  position.  Button 
dies  may  be  ground,  teeth  and 
flutes,  at  one  setting.  Possible  to 
obtain  any  angle  desired  as  ma- 

chine    is     adjustable     horizontally 
3J  in.,  vertically  2J  in.  and  angularly  to  20  deg. ;  adjustments  reg- 

ulated by  micrometer  readings  graduted   to   0.001    inch. 

Reversing  Gear 

Snow  &  Petrelli  Manufacturing  Co.,  New  Haven,  Conn. 
"American  Machinist,"  Nov.  13-20,   1919 

The  gear  is  built  in  four  sizes, 
with  capacities  ranging  from  9  to 
52  hp.,  according  to  size.  Em- 

ploys the  internal  gear  principle, 
using  the  three-point  contact  sys- 

tem, but  eliminating  the  central 
spur  gear  ;  has  a  balanced  design. 
The  ratio  of  reverse  speed 
amounts  to  about  85  per  cent,  of 
the  motor  speed.  Brake  band  is 
free  to  grip  evenly  and  is  sup- 

ported by  a  bracket  which  sur- 
rounds the  brake  ;  being  suspend- 

ed, does  not  drag  on  the  drum 
when  not  in  use.  Gear  designed 
for  shafts  with  diameters  from 
2i  to  5  in.,  and  the  weights  of 
.he  four  sizes  are   llio,    D66,   950   and   1,900  lb.,   respectively. 

Vise,  I'niversal 
New  Britain  Tool  and  Manufacturing  Co.,  New  Britain,  Conn. 

"American  Machinist,"  Nov.   13-20,   1919 

For  use  in  milling  and  drilling 
machines,  and  in  laying  out 
work ;  it  combines  in  one  tool 
means  of  obtaining  any  angle.  Is 
graduated  and  may  be  tilted  to 
any  angle  from  vertical  to  10 
deg.  below  horizontal.  A  circu- 

lar boss  cast  upon  the  upper  sur- 
face of  the  tilting  member  is 

graduated  and  receives  the  base 
of  the  vise  which  may  be  turned 
to  any  desired  position.  Any 
angle  within  the  complete  circle 
may  be  obtained  in  the  horizontal 
plane,  and  this  movement  com- 

bined with  available  angles  in  the 
vertical  plane  enables  the  user  to 
set  his  work  In  any  position  with- 

out tilting  plates,  angle  plates,  or 
straps  and  bolts.  The  jaws  are  removable,  and  are  hardened  and 
ground.  They  are  li  by  5 J  in.  in  size,  and  the  complete  tx>oI 
weighs   55  pounds. 

Holder,    Drill,   Improved 
Roberts  Manufacturing  Co.,  152-6  Brewery  St.,  New  Haven,  Conn. 

"American  Machinist,"  Nov.   13-20,  1919 

To  lock  the  drill  in  place,  the 
knurled  collar  Is  turned  by  hand. 
The  loose  collar,  inside,  is  thus 
forced  up  by  the  screw  and  acts 
as  a  cam,  forcing  the  two  hard- 

ened rolls  into  recesses  ground  in 
the  drill,  holding  it  securely 
gripped  and  preventing  it  from 
twi.sting  or  dropping  out,  and  in- 

cidentally preventing  injury  to 
the  drill  or  holder. 

Switch,    Safet.v    Motor    .*^tarting 
Westinghouse   Electric  and  Manufacturing  Co.,   Pittsburgh,   Pa. 

"American  Machinist,"  Nov.   13-20,  1919 

Type  WK-lOO  provides  protec- 
tion to  both  operator  and  motor ; 

is  designed  for  connecting  single 
or  polyphase  alternating-current 
motors  of  from  1  to  20  hp.,  2  50 
and  550  volts,  directly  to  the  line 
without  the  use  of  auto-trans- 

formers or  resistance.  .\11  me- 
chanism with  exception  of  oper- 

ating handle  inclosed  in  a  steel 
box.  The  protective  devices  are 
easily  accessible  on  opening  a 
door  In  the  cover,  but  this  door 
can  not  be  opened  except  when 
the  switch  is  in  the  "off"  position. 

Roils,  Bending:,  Heavy-Duty 
Wickes  Bros.,  Saginaw,  Mich. 

"American  Machinist,"  Nov.   13-20, 

The  bed  is  built  of 
24-in.  I-beams  and  the 
housings  are  semi-steel castings.  The  housing 
at  the  right  Is  hinged  so 
that  it  can  be  opened 
to  permit  the  removal  of 
tightly  rolled  plates. 
Power  is  furnished  by  a 
150-hp.  motor  mounted 
on  the  bed.  .\ll  driving  gears  are  steel 
Ings.    32   ft 

1919 

.  «. ,....B  o--'"  ■••-       Distance  between  hous- n  :   capacity,   1-in.   plate;   diameter  of  top   roll,   30 
diameter   of   bottom    rolls,    20    in.;    motor,    160    hp. ;    weight, 

270,000  pounds. 

Holder,  Kasy  Lock  for  Reamers  and  Cutters 
S.  &  C.  Manufacturing  Co.,   Detroit,  Mich. 

"American  Machinist,"  Nov.   13-20,   1919 

This  quick-acting  hold- 
er for  reamers  and  cut- 

ters is  designed  to  hold 
such  tools  securely  or  re- 

lease them  quick'y 
through  hand  manipula- 

tion only,  and  without  the  use  of  hammers,  wrenches  or  other 
mechanical  means.  Has  a  variety  of  uses,  such  as  holding  inj^''- changeable  counterbores,  tapered  bridge  reamers  or  floating  shell 
reamers.  In  the  latter  case  a  separate  shank  is  required  in  con- 

nection with  the  easy-lock  holder.  The  holder  Is  made  in  four 
sizes  to  accommodate  ten  different  sizes  of  shanks  which  will 
handle  the  entire  line  of  standard  shell  reamers. 

Ellipsograpli 
Daniel  C.  Reld,  2717  North  Crosky  St.,  Philadelphia,  Pa. 

"American  Machinist,"  Nov.  13-20,  1919 

The  instrument  is  provided  with  pen 
and  pencil  parts  and  by  detaching  the 
slotted  bar  it  can  be  used  as  an  ordi- 

nary spring  divider.  It  is  claimed  that 
by  its  use  all  kinds  of  ellipses  with 
major  axes  of  from  IJ  to  12  In.  can  be 
drawn  in  one  operation  ;  also  that  it  can 
be  used  for  drawing  circles  up  to  12  in. 
in  diameter. 

Clip,  paste  on  3  x  5-in.  cards  and  file  as  desired 



268d AMERICAN     MACHINIST Vol.  52,  No.  5 

The  Millholland  Machine  Co.,  Indian- 
apolis, Ind.,  announces  the  appointment 

of  the  E.  A.  Kinsey  Co.,  Cincinnati, 
Ohio,  as  agent  for  the  Milholland  tur- 

ret lathes  and  screw  machines  for 
southern  Ohio,  Kentucky,  Tennessee, 
western  West  Virginia  and  the  greater 
part   of  the    State  of   Indiana. 
The  International  Oxygen  Co.,  with 

main  offices  at  Newark,  N.  J.,  is  estab- 
lishing a  new  branch  plant  at  Toledo, 

Ohio,  to  furnish  oxygen  and  hydrogen 
for  all  purposes  to  manufacturers  and 
industries  in  that  industrial  section  us- 

ing either  one  or  both  of  these  gases  in 
their  processes.  The  capacity  of  the 
plant  will  be  3,000,000  cu.ft.  of  gas 
per  month. 

The  Lombard  Iron  Works,  Augusta, 
Ga.,  which  during  the  machinist  strike 
disposed  of  a  great  amount  of  its  ma- 

chinery, is  reorganizing  its  machine 
shop  and  is  purchasing  lathes,  drilling 
machines  and  other  equipment.  Pre- 

vious to  the  strike  this  firm  employed 
300  machinists,  but  at  present  only 
about  sixty  are  employed.  John  S. 
Van  Pelt  is  the  master  mechanic. 

Don  F.  Kennedy,  manufacturers' 
agent,  1257  David  Whitney  Building, 
Detroit,  who  has  handled  the  account 
of  the  Hammond  Steel  Co.,  Inc.,  for 
the  past  four  years  as  district  sales 
manager,  announces  the  discontinuance 
of  this  line.  He  will,  however,  continue 
in  the  tool  and  alloy  steel  business.  Mr. 

Kennedy  has  taken  on  the  sales 'of  the 
products  of  the  Towmotor  Co.,  Cleve- 

land, manufacturer  of  gasoline  indus- 
trial tractors  for  mill  and  factory  use, 

for  Michigan  and  the  city  of  Toledo. 

The  National  Steel  Products  Co., 
Dayton,  Ohio,  has  been  incorporated  for 
the  purpose  of  taking  over  the  com- 

bined plants  and  assets  of  the  National 
Vacuum  Machinery  Co.,  and  the  Crown 
Hardware  Manufacturing  Co.  The 
company  will  specialize  in  the  manufac- 

ture of  the  "Ream"  universal  joint, 
steel  specialties,  tools  and  dies.  It  will 
also  continue  the  manufacture  of  Crown 
plating  machinery  and  accessories.  The 
officers  of  the  company  are:  J.  G.  Pe- 
tosky,  president;  T.  M.  Heister,  vice 
president  and  general  manager;  Jos.  G. 
Lehman,  secretary  and  treasurer. 

H.  W.  Jackson  has  been  promoted 
to  factory  manager  of  the  S.K.F.  In- 

dustries, New  York  City. 

C.  M.  Robertson  has  been  elected 
vice  president  of  the  Dale-Brewster 
Machinery  Co.  Mr.  Robertson  was  the 
Chicago  manager  for  this   company. 

M.  L.  Hutchinson  has  been  made 
assistant  to  A.  H.  Rainey  in  the  sales 
department  of  the  Graton  &  Knight 
Manufacturing  Co.,  Worcester,  Mass., 
manufacturer   of    leather   belting,    etc. 

H.  C.  Barnes  has  joined  the  Alle- 
gheny Gear  Works,  Pittsburgh,  Pa.,  as 

superintendent  of  laboratory  and  metal- 
lurgical work. 

Lawrence  A.  Miller,  formerly  of 
the  Ward  &  Hill  Co.,  1  Madison  Ave., 
New  York,  has  become  associated  as 
sales  manager  with  the  Badger  Tool 
Co.,  Beloit,  Wis. 

Irving  H.  Jones  has  become  associ- 
ated with  the  machinery  department  of 

the  Joseph  T.  Ryerson  &  Sons  and  will 
be  engaged  in  sales  engineering  work 
in  machine-tool  equipment. 

Samuel  R.  Dodge,  formerly  chief  tool 
designer  for  the  Locomobile  Co.,  has 
resigned  to  become  associated  with  the 
E.  A.  Harper  Tool  and  Supply  Co.,  30 
Church  St.,  New  York  City,  as  its  Con- 

necticut representative. 

J.  P.  Gregg  and  Carlisle  Ellis,  of 
the  Hart-Parr  Co.,  Charles  City,  Iowa, 
have  sailed  for  Europe  where  they  will 
remain  for  six  months  to  look  after 
the  interests  of  the  Hart-Parr  tractors. 
Mr.  Gregg  is  attorney  for  the  company. 

Thomas  J.  Scott,  for  many  years 

plant  superintendent  of  the  Alvey- 
Ferguson  Co.,  Cincinnati,  Ohio,  has  re- 

signed to  assume  the  general  manage- 
ment of  the  Scott-Spencer  Automatic 

Tool  Inc.,  of  which  he  is  president. 

E.  W.  Bernard,  formerly  of  Provi- 
dence, R.  I.  and  for  a  number  of  years 

connected  with  the  Hess-Bright  Manu- 
facturing Co.,  Philadelphia,  Pa.,  has 

been  made  assistant  to  the  general  fac- 
tory manager  of  the  S.K.F.  Industries, 

New  York  City. 
Frederick  H.  Payne  has  succeeded 

Frank  O.  Wells  as  president  of  the 
Greenfield  Tap  and  Die  Corporation, 
Greenfield,  Mass.  Mr.  Wells  has  dis- 

posed of  his  interests  but  will  remain 
with  the  company  in  an  advisory  ca- 

pacity. 
Herbert  L.  Tenney  has  been  ap- 

pointed chief  engineer  for  the  Carlyle 
Johnson  Machine  Co.,  Manchester, 
Conn.,  to  succeed  J.  H.  Roberts  who 
has  accepted  a  position  with  the  sales 
force.  Mr.  Tenney  has  been  engineer 
for  this  concern  for  the  past  year. 

I.  F.  Baker  of  the  Westinghouse 
Electric  International  Co.,  who  has 
been  located  in  the  New  York  office 
of  that  company  for  the  past  two  years, 
is  now  on  his  way  to  Tokio,  Japan, 
where  he  will  act  as  a  special  repre- 

sentative of  the  Westinghouse  Inter- 
national Company. 

William  S.  Stubbs,  formerly  sales 
manager,  and  C.  K.  Olberg,  formerly 
vice  president  and  secretary,  are  no 
longer  connected  with  the  International 
Metal  Manufacturing  Co.,  Philadelphia, 
Pa.  John  A.  Call,  president,  has 
assumed  the  general  sales  manage- 

ment, and  C.  W.  Wylam,  the  produc- 
tion management. 

J.  Geo.  Leyner  has  resigned  as  presi- 
dent of  the  J.  Geo.  Lyner  Engineering 

Works  Co.,  Littleton,  Col.  Mr.  Leyner 
resigned  in  order  to  devote  all  his  time 
to  the  Leyner  Tractor  and  Manufac- 

turing Co.,  organized  for  the  manufac- 
ture and  sales  of  the  Linapede  tractor, 

which   he  has   recently  perfected.    The 

office  of  the  company  is  located  at  212 
Tramway  Building,  Denver,  Col. 

Elliott  A.  Allen,  for  eight  years 
sales  engineer  for  the  S.K.F.  Ball  Bear- 

ing Co.  and  recently  district  manager 
for  this  company,  has  organized  the 
Allen  Spindle  Corporation  and  will 
manufacture  ball-bearing  textile  spin- 

dles. This  corporation  has  leased  a 
plant  and  has  installed  additional 
machinery.  The  headquarters  of  the 
corporation  are  located  in  the  Little 
Building,  Boylston  St.,  Boston,  Mass. 

Obitixary 

Daniel  F.  Viles,  president  of  the 
Waltham  Screw  Co.,  Waltham,  Mass., 
died  at  his  home  in  Waltham,  on 
Dec.   24,   after  a  brief  illness. 

W.  H.  H.  WoosTER,  president  of  the 
Seymour  Manufacturing  Co.,  Seymour, 
Conn.,  died  last  week  at  the  St.  Ra- 

phael's Hospital,  New  Haven,  Conn., 
after  a  short  illness.  Mr.  Wooster 
served  as  State  Senator  in  1905-6. 

Waldemar  Giertsen,  president  and 
owner  of  the  Chicago  Machinery  Ex- 

change, died  at  his  home  in  Chicago, 
Jan.  12,  1920,  after  a  long  illness.  In 
addition  to  his  business  activities,  Mr. 
Giertsen  was  a  member  of  the  Illinois 
Athletic,  Hamilton,  Columbia  Yacht, 
Evanston  Golf,  and  Chicago  Noi-wegian Clubs. 

The  American  Institute  of  Mining  and Metallurgical  Engineers  will  hold  its  annual 
meeting  in  New  York  City,  Feb.  16  to  19 inclusive. 

„  The  First  Annual  Convention  of  the  A. 
b.  M.  L  and  the  Mechanical  Inspection Equipment  Exhibition  will  be  held  at  the 
Hotel  Astor,  New  York,  Feb.  2  to  6  in- clusive. 

Boston  Branch.  National  Metal  Trades 
Association.  Monthly  meeting  on  first 
Wedne.sday  of  each  month,  alternating 
with  the  Employers'  .Association  of  east- ern Massachusetts.  George  D.  Berrv.  sec- 

retary, room  50-51,  166  Devonshire  St.. Boston,   Mass. 

Engineers'  Club  of  Philadelphia.  Regu- 
lar meeting  the  third  Tuesday  of  the 

month.  Lewis  H.  Kenney  is  the  chairman of  committee  on  papers. 

Electric  Hoist  ManuTFacturers'  Associa- tion. Monthly  meeting  at  the  offices  of 
the  Yale  &  Towne  Manufacturing  Co..  9 
East  40th  St.,  New  York  Citv.  Secretary 
W.  C.  Briggs,  Shepard  Electric  Crane  and Hoist  Co. 

Engineers  Society  of  Western  Pennsyl- 
vania. Monthly  meeting,  third  Tuesdav ; 

section  meeting,  first  Tuesday.  Elmer  K. 
Hiles.  secretary,  Oliver  Building,  Pitts- burgh, Pa. 

Philadelphia  Foundrymen's  Association. Meeting  first  Wednesday  of  each  month. 
Manufacturers'  Club,  Philadelphia.  Penn.. Howard  Evtns,  secretary,  Pier  45,  North 
Philadelphia,  Pa. 

Rochester  Society  of  Technical  Drafts- 
men. Monthly  meeting  last  Thursday.  O. 

L.  Angevine.  Jr..  secretary.  547  .\rnett 

Boulevard,   Rochester,   N.    Y'. The  Second  Annual  Aeronautical  Exposi- 
tion of  the  Manufacturers  Aircraft  Associa- 

tion, Inc.,  will  be  held  at  the  Seventy-first 

Regiment  Armory,  34th  St.  and  Park"  Ave.. Now  Y'ork,  on  Mar.  6-13.  1920.  S.  8. 
Bradley.  401  Fifth  Ave..  New  York  City. 
is  the  general  manager. 
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Although  many  of  the  methods  employed  in  build- 
ing the  Fordson  motor  are  similar  to  those  developed 

by  the  Ford  Motor  Co.,  there  are  numerous  differ- 
ences, as  will  be  seen  by  following  the  various  opera- 

tions. This  is  a  heavier  motor  in  every  way,  and 

special  machines  have  been  devised  for  it.  The  two 

types  of  continuous  milling  machines  shown  in  this 
article  by  illustrations  are  particularly  interesting. 

WE 
 ARE  a

pt  to look  upon  the 
tractor

  
as  a 

crude  machine
,  

and, 

realizing 
 
that  it  rarely 

moves  over  8  miles  an 

hour,  we  fail  to  appreci- 
ate the  strenuous 

 
service 

to   which   the   motor   is 

subjected.     The  average    

automobile  motor  is  ■^"^^^
■"""'^"^"^■^■^"^ 

working  at  a  comparatively  small  percentage  of  Its 
maximum  power  a  large  proportion  of  the  time.  It  is 
only  when  we  come  to  a  long,  hard  grade,  or  strike  a 
long  stretch  of  bad  road,  that  it  is  subjected  to  heavy 
duty  for  any  length  of  time. 

Strange  as  it  may  seem,  the  tractor  motor  and  the 

iairplane  motor  may  perhaps  be  best  compared  for  con- 
tinuous service  at  high  power,  the  great  difference  being 

that  it  is  permissible  to  use  all  the  weight  necessary  in 
the  tractor  motor,  while  this  is  not  the  case  with  motors 
for  aircraft  work.  Tests  of  standard  automobile  motors 
by  builders  of  farm  tractors  have  shown  conclusively 

/yecf  If.  Colvin 
EDITOR 

AMEIftCAN  /ViCHIN/sr 

that  while  they  do  ad- 
mirable work  in  the 

automobile,  they  are 
entirely  unsuited  for 
the  continuous  heavy 

duty  of  the  tractor. 
Another  serious  factor 
is  the  constant  presence 
of  dust  and  dirt,  which 

       filter     into    the    carbu- ——'——'— —^^••'^-^—     retor  and  to  the  bearings 

in  spite  of  all  the  precautions  which  can  be  taken  to 

prevent  it. 
A  direct  comparison  of  this  difference  may  be  had  in 

the  case  of  the  Fordson  tractor,  which  will  be  found 

to  be  much  heavier  in  every  way  than  the  well-known 
Ford  motor. 

There  are  54  operations  on  this  cylinder,  so  that  only 
the  main  operations  which  differ,  more  or  less,  from 
those  of  the  Ford  motor,  or  which  involve  the  use 
of  special  machinery  or  fixtures,  are  illustrated  in  this 
article. 

The  operations  begin  with  the  milling  of  four  locat- 

1*    *    r>     '*>>    n    t 

FIG.   2.     PACING  THE  BOTTOM    FLANGE   ON   CONTII-rUOUS 
MILLING-  MACHINK 

FIG.    3.      MILLING    TOP    AND    SIDES    ON    A    LARGE 

CONTINUOUS   MILLING  MACHINE 
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FIG.    1.      TRANSFORMATION   SHEET   SHOWING   PRINCIPAL,  OPERATIONS 

ing  spots  on  top  of  the  cylinder,  the  same  as  for  the 
Ford  motor.  The  operations  which  have  been  selected 
for  illustration  are  shown  in  outline  in  the  transforma- 

tion sheet.  Fig.  1,  being  numbered  to  correspond  with 
the  halftone  illustrations  showing  the  work  being  done. 

Having  milled  the  locating  spots,  the  cylinder  blocks 
go  to  a  large  Ingersoll  milling  machine  of  the  hori- 

zontal-table continuous  type  shown  in  Fig.  2.  The  blocks 
come  to  the  machine  on  the  roller  conveyor  shown  at 
the  right,  and  are  then  locked  in  position  on  the  strips 
A  and  B  and  between  C  and  D.  This  machine  carries 

10-in.  diameter  cutters,  some  having  14  blades  and  the 
others  18  blades.  These  both  rough  and  finish  the  bot- 

tom flange  of  the  cylinder  block  at  one  revolution  of  the 
table,  the  production  being  145  cylinder  blocks  in  8 
hours. 

The  12  bolt  holes  for  the  three  bearings  are  next 

drilled,  this  being  another  departure  from  average  auto- 
mobile practice,  and  made  necessary  by  the  larger  bear- 

ings and  heavier  duties  which  they  must  perform.  Then 
two  holes  of  the  main  bearing  are  reamed  and  used  as 

locating  points  for  all  future  operations. 

FIG.    4. MILLING   BOTH   ENDS   ON    CONTINUOUS    MILLING 
MACHINE 

FIG.   5. 
MILLING  THE   SEAT  FOR  THE  VALVE-COVER 

PLATE 
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FIG.    9.      BORING   THE  MAIN  BEARINGS 
FOR   BABBITTING FIG.   11.      FORCING  END  VALVE-STEM  BUSHING 
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PIG.  12.     BURNISHING  THE  CYLINDER 

Next  comes  the  milling  of  the  top  and  sides  of  the 
cylinder  block,  these  being  placed  in  two  rows,  right 
and  left  hand,  as  shown  in  Fig.  3.  The  blocks  rest  on 
strips  A,  B,  and  C;  are  located  by  the  reamed  bolt 
holes,  while  the  clamps  D  hold  the  cylinder  block  in 
place.  A  continuous  milling  machine  has  been  ordered 
to  handle  this  work,  although  the  present  machine  han- 

dles 145  cylinder  blocks  in  8  hours. 
A  large  continuous  milling  machine  of  a  new  type 

is  used  for  milling  the  ends,  which  is  the  next  oper- 
ation. This  is  shown  in  Fig.  4  and  is  a  four-spindle 

machine,  the  spindles  being  located  on  each  side  of  a 
six-sfded  revolving  table  which  carries  the  work.  The 
work  faces  are  shown  at  A,  and  the  straps  used  for 
clamping  at  BB.  Troughs  C  and  D  prevent  the  chips 
from  the  upper  cutters  from  interfering  with  the  work 
of  the  lower  cutters  or  getting  into  the  lower  bearings. 
Provision  is  also  made  on  each  spindle  housing  for 
setting  the  cutters,  setting  bars  EE  being  provided  in 
each  case.  These  bars  are  easily  held  in  position  by 
means  of  the  slot  in  each  side  of  the  cups  FF.  This 
machine  carries  11-in.  cutters  and  handles  130  cylinder 
blocks  in  8  hours. 

The  edges  of  the  valve-stem  pockets  are  next  milled 
as  shown  in  Fig.  5,  this  showing  one  of  the  dowels  A 

by  which  the  cylinder  blocks  are  located  by  the  bolt  holes 
in  the  bearings. 

The  fixture  in  which  the  cylinders  are  bored  is  shown 
in  Fig.  6.  In  addition  to  the  heavy  guide  for  the  bor- 

ing bars  which  is  across  the  top  of  the  fixture,  there 
are  the  side  stops  A  and  B  and  the  clamps  C  and  D. 
The  boring  bars  remain  stationary  and  the  table  carry- 

ing the  work  is  fed  up  to  the  boring  cutter. 
.  The  cylinder  blocks  are  now  water  tested  for  leaks  in 

the  jacket,  this  being  done  in  the  fixture  shown  in  Fig. 
7.  Convenient  arrangements  are  made  for  covering 
the  various  holes  which  lead  to  the  water  space,  the 
three  handles  shown  being  easily  operated.  This  fix- 

ture handles  300  cylinder  blocks  per  day. 
The  cylinders  are  then  reamed,  the  camshaft  hole 

rough-drilled,  and  other  drilling  operations  performed, 
after  which  two  double-ended  lathes  finish-bore  and 
ream  the  camshaft  hole  as  shown  in  Fig.  8.  This  shows 
the  supporting  strips  A  and  B,  the  substantial  bushing 
C  which  maintains  the  boring  bar  in  its  proper  position, 

and  the  two  clai||ps  D  and  E.  The  oil  cups  shown 
lubricate  the  bearing  so  as  to  prevent  wear.  These 
machines  handle  225  cylinder  blocks  each  in  8  hours. 

After  various  drilling  operations,  which  include 
anchor  holes  in  some  of  the  bearings,  the  main  bearing 

FIG,   13.      BORING  THE  BABBITTED   BEARINGS 

FIG.    14.     TICSTING    THE    MAUNET-COIL.   SUPPORTS 

is  rough-bored  on  the  fixture  shown  in  Fig.  9.  Here 
the  cylinder  rests  on  blocks  A  and  B,  and  is  held  in 

place  by  two  clamps,  being  positioned  as  in  pre- 
vious operations  by  the  reamed  bolt  holes  in  the  main 

bearing.  It  will  also  be  noted  that  ample  provisions 

are  made  for  handling  the  cylinder,  the  eye-bolt  afford- 
ing an  easy  opportunity  for  the  hoisting  hook  to  lift  or 

lower  the  casting  as  the  case  may  be.  Here,  as  in  a 
number  of  the  other  operations,  Stellite  is  used  for  the 

cutting  tools,  this  including  the  inserted  teeth  of  mill- 
ing cutters  in  some  instances.  The  machine  shown 

handles  150  cylinder  blocks  in  8  hours. 

Babbitting  the  Main  Bearings 

The  babbitting  mandrel.  Fig.  10,  is  supported  by  the 
rigid  cross-members  A  and  B,  which  have  hand  openings 
cast  in  them  for  easy  handling.  These  rest  on  the  bot- 

tom surface  and  also  fit  into  bolt  holes  which  locate  the 
mandrel  endwise.  The  side  frames,  which  are  curved 

to  go  over  the  cross-members  A  and  B,  carry  the  three 
pads  C,  D  and  E,     These  pads  act  as  cheeks  for  the 
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mold  and,  together  with  the  collars  FF,  confine  the 
babbitt  to  its  proper  channels. 

It  will  be  noticed  that  there  are  springs  around  the 
mandrel  between  each  collar  and  the  supporting  mem- 

bers. These  allow  it  to  be  moved  endwise  in  the  bear- 
ing to  aid  in  loosening  it,  should  this  be  necessary.  The 

tracks  over  the  rollers  guide  the  cylinder  block  as  it 
moves  to  the  next  position.  This  furnace  handles  450 
per  8-hr.  day.  Back  of  the  block  being  babbitted  is  an 
outline  of  the  spindles  of  the  special  machine  for  drill- 

ing the  anchor  holes  in  the  bearings. 
The  bearings  are  then  trimmed  by  hand  at  the  rate 

of  500  in  8  hours,  after  which  they  are  filed  at  a  some- 
what higher  rate  and  the  main-bearing  bolt  holes 

tapped  in  a  special  12-spindle  tapping  machine,  each 
machine  handling  360  per  8-hr.  day. 

Then  the  valve-stem  bushings  are  pressed  into  place, 
as  shown  in  Fig.  11,  a  substantial  arbor  press  being 
used  for  this  purpose  and  handling  300  in  8  hr.  It  will 
be  noted  that  the  work  is  mounted  on  the  block  A  which 
rolls  on  the  track  shown,  one  of  the  rollers  being  shown 
at  B.  The  holes  are  then  reamed  and  the  valve  seats 

machined,  the  bolt  bosses  on  the  bottom  flange  spot- 
faced,  and  holes  for  various  purposes  tapped  in  the 
usual  manner. 

Then  comes  the  finishing  of  the  cylinder  bores  by 
burnishing,  the  four-spindle  machine  shown  in  Fig.  12 
being  used  for  this  purpose,  in  a  similar  manner  to 
that  on  the  regular  Ford  motor.    The  burnishing  tools 

PIG.  15.     CUTTING  THR  OIL,  GROOVES  IN  BABBITT 
ERARINGS 

are  shown  at  AA,  these  enlarging  the  diameter  approxi- 
mately one-thousandth  of  an  inch,  and  producing  a 

firm,  hard  surface  which  has  excellent  wearing  quali- 
ties. The  quick-acting  clamps  BB  are  operated  by 

eccentrics,  one  of  these  being  shovra  at  C,  the  eccentrics 
being  swung  into  position  by  the  crank  handles  DD. 
The  cylinder  burnishing  machine  handles  450  blocks 
in  8  hours. 

Next  comes  the  drilling  of  the  oil  holes  for  the  main 
bearings,  the  setting  of  washers  and  bolts,  and  the 
bolting  on  of  the  bearing  caps,  after  which  the  bearings 
are  bored  in  a  lathe  in  the  fixture  shown  in  Fig.  13. 
This  requires  no  detailed  description,  the  oil  cups  for 
lubricating  the  bearings,  the  plug  gages  for  the  holes, 
and  the  mandrels  which  position  the  cylinder  block 
with  relation  to  the  camshaft  hole  being  shown  at  A 
and  B.  These  insure  the  two  bearings  being  parallel 
and  at  the  correct  center  distance  for  the  proper  mesh- 

ing of  the  timing  gears.  This  machine  handles  180 
cylinder  blocks  per  day. 

Then  the  rear  bearings  and  their  caps  are  faced,  and 
the  rear-end  flange  turned  for  the  magneto  spool ;  after 
which  the  positions  of  the  three  bosses  which  support 
the  spool  are  inspected  with  the  gage  shown  in  Fig.  14. 
Here  the  shaft  A  is  pushed  into  the  bearings  B  and  C, 
and  the  gage  turned  so  that  the  plunger  D  can  gage 
the  height  of  the  bosses  E,  F  and  G.  This  is  done  at 
the  rate  of  360  in  8  hours. 

After  this  the  ends  of  the  bearings  are  touched  up, 
the  core  holes  plugged,  the  valve  seats  finished,  and  a 
final  water  test  given  the  whole  cylinder  block.  The 
oil  grooves  are  then  cut  in  the  main  bearing  in  the 
fixture  shown  in  Fig.  15,  this  being  a  hand-operated 
fixture  carrying  the  bar  A,  and  the  grooving  cutters  B, 
and  operated  by  the  crank  handle  C.  The  cylinders  are 
placed  on  the  table  D,  slid  into  position  under  the  fix- 

ture, and  forced  up  against  the  overhanging  end  by  the 
rollers  EE.  This  makes  a  very  simple  fixture  and  one 
in  which  900  cylinder  blocks  can  be  handled  in  an  8-hr. 
day.  The  oil  grooves  are  then  cut  in  the  caps  in  a 
similar  manner  at  the  rate  of  1800  in  8  hr.,  after  which 
the  caps  are  burred  with  a  hand  file  and  the  cylinder 
block  is  ready  for  the  assembling  department. 

Payroll  Control 
By  Thomas  J.  Walsh 

Factoi-y  Accountant,  Garvin  Machine  Co. 

Absolute  accuracy,  with  a  minimum  of  labor,  is 
obtained  from  the  following  method  of  handling  the 
payroll  of  a  large  machine-tool  manufacturing  plant. 
Job  or  unit  time  cards  are  used,  but  the  plan  may 
easily  be  adapted  where  a  daily  time  card  is  used. 

The  controlling  function  of  the  method  includes  the 

proof  of  accuracy  of  the  employees'  wage  extension 
on  the  payroll,  and  in  addition  the  practical  if  not  actual 
automatic  checking  of  the  rates  and  extensions  on  the 
time  or  cost  card. 

The  common  method  of  the  past,  and  even  of  today, 
of  making  up  payrolls  has  been  to  post  the  daily  time  of 
the  employee,  and  after  the  week  closed,  for  the  payroll 
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FIG.  1.     WEEKLY  RATE  SHEET 
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clerk  to  cross-foot  the  time, 
extend  the  wages  and  add  for 
proof,  a  very  laborious  and 
trying  clerical  proposition. 
All  this  can  be  accomplished 

just  as  well  by  simply  observ- 
ing the  exception  and  not  the 

rule,  or  in  other  words,  tab- 
bing the  irregular  employee 

and  not  the  regular;  it  will 
be  found  that  the  employee 
who  is  late  or  absent,  or 
works  part  of  the  day,  or 
who  works  overtime  is  the 
one  who  causes  the  figuring 
of  the  daily  payroll  amount. 

In  order  to  explain  the 
method,  two  forms  A  and 
B  are  shovra  in  Figs.  1  and 
2.  Form  A  may  be  termed 
a  rate  sheet.  On  the  one 
shown,  several  employees 
work  on  a  basis  of  46i 
hr.  per  week  and  the  rest  on 
a  48-hr.  basis. 

As  will  be  noted,  hereon 
are  shown  the  weekly  ex- 

tension, the  hourly  rate,  the 
daily  rate,  or  extension  of 
8i  hr.  at  the  hourly  rate, 
and  the  Saturday  rate  or 
extension  of  4:1  hr.  at  the 
hourly    rate,     minus    three 
cents  due  for  fractional  adjustments  in  some  cases. 
For  example  let  us  take  workman  No.  10,  W.  Devanney, 
whose  hourly  rate  is  78  cents.  His  daily  rate  is  6.83 
(8i  X  78),  his  Saturday  rate  is  3.29  (4i  X  78  =  3.32 
—  0.03) ;  his  weekly  rate  is  37.44  (48  X  78). 

For  proof  take  five  days  at  6.83  =  34.15  +  the 
Saturday  rate  of  3.29  =  37.44.  The  sheet  is  footed 
and  proved  by  multiplying  the  total  of  daily  rate  by  five 
and  adding  the  Saturday  rate  which  gives  us  the  total 
for  the  week. 

Before  proceeding  to  explain  the  functions  of  form 
B,  let  me  say  right  here  that  if  none  of  these  men  on 
this  sheet  were  late,  absent  or  worked  overtime,  the 
payroll  for  the  week  is  finished  and  no  calculations, 
not  even  cross-addition  of  hours  of  each  employee,  is 
necessary  as  will  be  shown  later. 

Furthermore,  this  rate  sheet  is  only  affected  by 
either  changes  in  rate,  employees  leaving  or  employees 
being  given  the  blank  key  numbers.  The  changes  due 
to  these  causes  are  made  in  a  few  minutes  as  they 
usually  aflfect  but  a  few  on  each  sheet. 

This  sheet  is  made  up  complete  at  the  beginning  of 
the  week,  and  remains  unaffected  until  the  close  of  the 
week,  when  new  men  are  rated  and  old  men  raised, 
which  changes  cause  the  adjustments  on  the  rate  sheet 
for  the  ensuing  week. 

A  scrutiny  of  form  B  will  show  a  composite  idea  of 
old  and  new  payroll  forms.  But  there  the  similarity 
ends.  Note  the  absence  of  the  daily  time  posting 
in  the  usual  column.  In  its  place  will  be  found  a  few 
postings,  late  postings  being  in  black,  overtime  and 
absence  in  red,  and  absence  the  entire  day  being  de- 

noted by  an  "X"  in  red. 
Let  us  take  the  case  of  workman  No.  14.  He  was 

reported  late  on  Friday,  7.51  (7  45  being  starting  time), 
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FIG.  2.     WEEKLY  P.\YROLL, 

and  again  on  Monday,  7.54,  being  docked  i  hr.  each 
day.  In  the  Friday  column  we  find  —  0.08  (minus  eight) 
cents),  and  the  same  thing  in  the  Monday  column. 
He  has  therefore  lost  half  an  hour  or  16  cents  from 
the  weekly  standard.  To  obtain  the  amount  of  his 
weekly  pay,  it  is  only  necessary  to  deduct  16  cents  from 
15.84  as  shown  in  form  A. 

Men  regular  or  full  time  are  denoted  in  the  hours' 
column  by  an  "X"  in  black  which  is  equivalent  to  the 
weekly  extension  as  shown  on  form  A.  The  46J-hr. 
total  is  shown  so  as  to  differentiate  these  men  on  that 
weekly  basis. 

Now  as  to  the  daily  proof  of  cost  extension  on  the 
job  tickets  and  payroll:  note  the  calculations  in  the 
Friday  column;  a  plus  of  18  cents  (i  hr.  overtime)  and 
minus  7.79  and  0.08,  or  a  net  minus  of  7.69  for  the  day 
on  this  sheet.  Referring  to  the  footing  of  the  daily 
rate  on  form  A,  we  have  75.58,  and  deducting  the  minus 
of  7.69  we  have  67.89  as  the  amount  of  cost  extensions 
for  this  group  of  men  for  the  day.  If  there  is  any 
disagreement  it  will  be  found  right  away,  no  matter 
whether  it  is  ah  error  in  rate,  extension,  or  time,  or 
a  missing  job  or  cost  card. 

Where  a  job  cost-card  system  is  used,  these  cards  are 

sorted  according  to  workmen's  numbers,  run  through 
an  adding  or  tabulating  machine  in  blocks  of  fifty  for 
checking  purposes  and  the  payroll  and  production  costs 
are  thereby  balanced. 

In  the  lower  right-hand  corner  of  form  B  will  be 
found  a  summary  of  the  daily  calculations  which  prove 
the  weekly  extension,  together  with  a  summary  of  the 
pluses  and  minuses  which  again  furnishes  proof  of 
the  figures  on  form  A. 

In  conclusion  it  may  be  said  that  the  only  calculations 
necessary  under  this  method  are  caused  by  irregularitv. 
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The  Swaging  Machine  and  Toolroom  Methods 
of  Making  the  Dies 

By   W.    E.    THOMPSON 

Tool/room  methods  for  producing  the  dies  used 
in  the  swaging  machine,  for  reducing  and  shaping 
steel  and  other  wires,  are  here  described.  When 
the  swaging  dies  are  needed  in  quantities,  as 
where  a  battery  of  stvaging  machines  are  in 
constant  service,  mechanical  aids  to  their  rapid 
production  have  been  devised. 

SWAGING,  or  reducing  the  cross-sectional  area
  of 

metal  bars,  wires,  or  tubes  by  means  of  dies  car- 
ried in  a  rotating  holder,  and  which  are  caused  to 

reciprocate  by  rolls,  or  circular  cams,  is  one  of  the  best 
methods  known  for  changing  the  size  and  form,  but  is 
one  that  is  not  thoroughly  understood.  It  may  be  con- 

sidered as  a  simple  forging  or  kneading  operation, 
the  metal  being  drawn  out  in  length  as  the  diameter 
is  decreased  by  quick  hammer  blows  and  squeezes. 

A  variety  of  cross-sections  may  be  produced  by  this 

process,  some  of  which  are  illustrated  in  Fig.  1.  The 
simpler  forms  of  reduction  are  those  shown  at  A,  B 
and  C  which  are  respectively:  a  reduction  of  round 
stock  to  a  smaller  round  section,  a  square  bar  reduced 

to  a  round  section,  and  a  reduction  of  round  tubing. 
These  three  examples  are  produced  by  using  a  head 
in  which  the  dies  can  open  to  only  a  limited  space. 

At  D  and  E  are  examples  of  reductions  made  in 

special  heads,  in  which  the  dies  are  opened  and  closed 
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FIG.  1.   SHAPES  PRODUCED  BY  SWAGING 

independently  of  the  rolls  by  means  of  wedges  or 
separate  cams.  At  F  is  an  example  of  a  square  bar 
reduced  to  a  square  point  in  a  machine,  in  which  the 
dies  and  the  bar  rotate  together,  and  in  which  the 

bar  is  periodically  removed  from  the  dies  and  auto- 
matically indexed  through  a  turn  of  90  degrees. 

The  advantages  of  the  swaging  process  over  other 
methods  are  numerous  and  the  most  important  of 

these  are  as  follows:  (1)  The  elimination  of  waste  ma- 
terial or  "scrap";  (2)  the  refining  of  the  molecular 

structure  by  the  forging  and  kneading  action  of  the 
dies;  (3)  the  high  finish  that  may  be  obtained  on  the 

surface  of  the  material;  (4)  a  sharp  point  may  be  pro- 
duced commercially  having  a  hard,  high  finish;  (5)  gold- 

coated  base  metal  may  be  reduced  and  the  original 
relation  of  the  thickness  of  the  gold  coating  to  the 
base-metal  filling  maintained;  (6)  a  very  high  temper 
may  be  imparted  to  non-ferrous  metals  that  cannot 
be  hardened  by  heat  treatment;  (7)  it  is  a  practical 
method  of  forming  tubing  from  a  large  to  a  small 
diameter;  (8)  the  highest  rate  of  production  may  be 
maintained. 

A  common  type  of  swaging  machine  head  is  shown 
in  Fig.  2.  It  consists  of  a  cast-iron  body  A,  into  which 
is  forced  a  hardened-steel  ring  B.  The  inside  surface 
of  the  ring  is  ground  concentric  with  the  axis  of  the 
die  head  C  after  assembling.  The  die  head  is  made 
of  low-carbon  steel  and  has  a  hardened  U-section  box  D 
set  in  it.  This  box  is  ground  and  lapped  in  the  groove 
to  insure  parallelism  of  the  sides  and  bottom,  and  in  it 

FIG.  2.     DRAWING  OP  SWAGING  MACHINE 
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slide  the  hammer  blocks  E,  packing  pieces  F,  and  thfc 
dies  G.  These  parts  are  hardened,  ground  and  lapped 
to  a  sliding  fit,  and  the  packing  pieces  regulated  so 
that  the  dies  are  firmly  closed  as  they  pass  into  diametral 
line  with  the  hardened  and  ground  rolls  H.  These 
rolls,  which  act  as  cams,  are  free  to  roll  on  the  inner 
surface  of  the  ring  B,  and  are  held  in  their  relative 
positions  by  a  roll  cage  /. 

The  amount  that  the  dies  open  in  this  type  of  head 
is  regulated  by  two  plates  J,  each  carrying  a  pin  K 
which  enters  a  hole  in  the  die  larger  than  itself.  The 
plates  are  clamped  by  screws  passing  through  elongated 
slots.  They  are  set  according  to  the  class  of  work 
being  operated  upon  by  means  of  a  standard  gage 
consisting  of  a  block  of  the  proper  thickness. 

If  the  dies  are  altowed  to  open  too  far,  especially 
pointing  dies,  the  metal  will  be  carried  between  them 
and  the  wear  will  be  excessive;  if  they  do  not  open 

far  enough,  the  metal  will  not  reduce. 
The  dies   and   packing   plates   are  held   in  the  die 

PIG.  3.     DRILLING  JIG  FOR  SWAGING  DIBS 
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slot  by  a  plate  L,  and  a  plate  M  holds  the  rolls  and  oil. 
It  is  very  essential  that  oil  be  used  freely  in  all  swag- 

ing operations,  both  on  the  work  and  in  the  head.  With- 
out oil  to  lubricate  the  surface  of  the  reduced  section, 

the  dies  will  wear  too  rapidly  and  render  the  process 

very  expensive.  A  stream  of  oil  is  used  on  all  auto- 
matic machines  and  the  work  is  dipped  in  oil  when 

handling  by  hand. 

\.     ..vWUvuv   ■.\\V^'^ 

FK;.    4.      TOOLS   FOR   FORMING   IMPRESSION    IN 
SWAGING   DIES 

The  simplest  method  of  handling  parts  to  be  reduced 
is  to  hold  them  in  special  pliers  and  introduce  them 
into  the  dies  by  hand,  but  most  machines  have  a  work 
holder  mounted  on  a  slide  that  is  operated  either  by 
hand  or  mechanically.  The  work  holder  is  usually 

mounted  with  a  spring  between  it  and  the  slide  to  com- 
pensate for  the  sudden  back  pressure  caused  by  the 

dies  and  it  must  be  so  mounted  when  the  slide  is  mechan- 
ically operated. 

The  dies  used  in  these  heads  must  be  made  of  the 
best  grade  of  steel,  as  they  are  subjected  to  over  5000 
blows  per  minute  in  some  cases,  and  any  defect  in 
the  steel  due  to  its  composition  or"  heat-treatment 
reduces  the  life  of  the  die  enormously.  Because  of  the 
speed  with  which  the  metal  is  shaped  between  these 
dies,  the  latter  wear  out,  or  change  form,  rapidly, 
especially  when  working  on  steel  or  german  silver, 
and  frequent  replacement  is  necessary  v/hen  the  work  is 
to  be  held  within  narrow  limits  of  accuracy. 

Practically  all  of  the  wear  comes  upon  a  small 
portion  of  the  working  surface,  where  the  greatest 
reduction  of  the  work  takes  place.  This  soon  causes 
irregularity,  ot  roughness  on  the  surface  of  the  work 
as  well  as  a  change  in  size,  and  to  avoid  machine  delay, 
it  is  necessary  to  keep  duplicate  dies  raady  for  service. 
It  is  the  purpose  of  this  article  to  describe  the  methods 
generally  used  to  make  these  dies  in  quantities,  and  to 
repair  them  after  they  have  worn  beyond  their  limit 
of  accuracy. 

The  die  blanks,  of  various  sizes,  are  machined  into 

blocks,  leaving  allowance  for  grinding  all  over,  and  are 
then  annealed.  Large  dies  may  be  relieved  in  the 

center  of  their  side  faces  to  I'educe  the  grinding  and 
lapping  necessary  after  hardening.  All  dies  not  to  be 
made  into  pointing  dies  should  have  a  groove  milled 
lengthwise  through  the  exact  center  of  their  working 
surface,  this  groove  being  smaller  than  the  finished 
form.  Its  object  is  to  guide  the  drill  used  to  enlarge  the 
hole  to  its  finished  size.  Dies  to  be  finished  by  forcing 
a  master  form  into  them  are  left  without  this  groove. 

To  produce  a  pair  of  master  dies  or  original  forms, 
the  jig  shown  in  Fig.  3  is  used.  This  consists  of 
a  cast-iron  box  A  attached  to  a  base  B,  and  supporting 
an  adjustable  bushing  plate  C.  Bushings  of  various 
sizes,  as  at  D,  are  made  to  interchange  in  this  plate  and 
are  located  in  the  center  of  the  dies  by  lines  on  the 
plate  and  box.  The  dies  are  held  in  place  in  the  box 
by  screws  both  in  the  box  Itself  and  in  the  swinging 
arm  E. 

A  pair  of  dies  prepared  as  before  mentioned  are 
clamped  in  this  jig  and  a  drill  slightly  smaller  than  the 
smallest  diameter  of  the  reamer  is  passed  through  them. 
The  bushing  is  then  changed  and  a  special  reamer 
used  to  finish  the  form  to  size  and  shape.  These  reamers 
are  usually  made  from  drill  rod  as  shown  in  Fig.  4  and, 
after   heat-treating,    are   honed    to   a   smooth    cutting ■tlirror  Finish 
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FIG.   6.      SHAPES   OF  DIES 

edge.  The  speed  and  feed  used  for  reaming  must  be 
comparatively  slow,  as  any  grooves  or  imperfections  in 
the  formed  surface  will  require  an  excessive  amount 
of  lapping  to  remove.  After  reaming,  the  hole  is 
lapped  ̂ o  a  smooth  finish,  using  a  copper  lap  of  the 
same  form  as  the  reamer  and  a  very  fine  abrasive.  The 
dies  are  then  ready  for  heat-treatment. 

After  hardening,  the  dies  are  ground  all  over  as 
follows:  The  face  that  is  nearest  flat  is  set  in  contact 
with  a  magnetic  chuck,  and  the  opposite  face  ground 
to  a  surface;  the  die  face  is  then  ground  parallel  to 
the  first  finished  surface,  and  the  remaining  faces 
ground  square  with  the  die  face  and  to  the  proper 
side.  The  side  faces  .ire  then  lapped  to  a  free  sliding 
fit  for  the  die-head  slot  in  which  they  are  to  be  used. 

After  they  are  finished  on  the  outside  they  are 
clamped  in  a  holder  similar  to  Fig.  3,  but  having 
no  bushing,  and  the  form  is  lapped  to  the  exact  size 
and  shape  required  on  the  work,  using  a  v%fy  fine 
abrasive  to  finish  with. 

This  final  lapping  usually  consumes  considerable  time. 
It  is  done  either  in  a  drilling  machine  or  the  semi- 

automatic lapping  machine  shown  diagrammatically  in 
Fig.  5. 

This  lapping  machine  consists  of  a  rotating  die 
holder  A,   in  which  the  dies  are  centered   bv  means 



February  5,   1920 Get  Increased  Production — With  Improved  Machinery 

2fn 

of  adjusting  screws;  a  bell  crank  lever  B  carrying  a 
chuck  C  for  holding  the  lap  D;  and  a  cam  roll  E 
operating  in  connection  with  the  cam  F.  This  bell 
crank  lever  is  pivoted  on  a  slide  G,  the  motion  of  which 
is  controlled  by  the  cam  H  and  lever  /. 
The  lever  pivot  J   is   adjustable  by    means   of   the 

screw  K,  and  the  spring  L  holds  the  lever  /  in  contact 

FIG.   7.      FIXTURE  TO  HOLD  DIES   FOR  HUBBINCi 

with  the  cam  H  which  is  operated  from  the  spindle 
through  a  worm  and  wormwheel.  At  the  extreme  rise 
of  the  movement,  the  lever  B  drops  and  the  lap  is 
momentarily  immersed  in  a  receptacle  M  containing 
oil  and  abrasive.  The  lap  is  reciprocated  within  the  dies 
by  a  series  of  slight  depressions  in  the  cam,  and  the 
screw  K  is  adjusted  at  intervals  as  found  necessary. 

Dies  may  be  produced  by  the  foregoing  methods  at  a 
speed  sufficient  to  keep  a  large  batteiy  of  swaging 
machines  in  operation,  but  where  large  quantities  of 
interchangeable  dies  are  to  be  made  the  following 
process  is  more  expeditious: 

A  pair  of  master  dies  are  made  by  the  process  above 
described  and  tested  in  a  swaging  machine.  One  of 
the.se  dies  is  used  to  produce  a  hub  as  shown  in  Fig.  6. 
The  difi  and  hub  blank  are  clamped  in  the  fixture  shown 

in  Fig.  7  and  the  hub  blank  pressed  into  the  die  form. 
It  is  then  milled  and  finished  by  hand. 

The  process  of  making  the  dies  is  the  reverse  of  the 
hub  making.  The  hub  is  left  longer  than  the  die  to 
obtain  strength,  and,  after  hardening,  the  form  is 
highly  polished  and  the  outside  ground  true  with  the form. 

The  working  face  of  the  die  blank  must  be  highly 
polished  before  pressing  the  hub  impression  into  it,  as 
any  scratch  or  depression  in  the  surface  is  carried 
into  the  form  by  the  hub,  necessitating  much  lapping 
to  get  it  out.  The  best  method  of  getting  a  smooth, 
flat  surface  is  to  grind  on  a  fine  hard  wheel,  lap  it  with 
flour  emery  on  a  lap  plate,  and  then  obtain  the  mirror 
finish  necessary  for  working  gold-filled  material  by  rub- 

bing the  surface  of  the  die  blank  on  a  pine  block  charged 
with  powdered  sapphire. 

Almost  all  steels  have  a  tendency  to  change  during 
heat-treatment  and,  when  extreme  accuracy  is  necessary, 
they  must  be  lapped  by  hand  to  the  correct  size;  but 
as  the  amount  of  material  to  be  removed  is  very  small, 
the  time  required  to  finish  is  but  a  small  part  of  that 
needed  to  finish  a  reamed  die. 

Instructions  to  Toolmakers  on 
Diemaking 

By   M.   J.   ZiMMER 

I  am  sending  you  a  copy  of  instructions,  one  of  three 
hundred  that  I  had  multigraphed  while  toolroom  fore- 

man for  the  International  Time  Recording  Co.  These 
were  made  up  during  the  war  when  diemakers  were 
scarce  and  we  had  to  make  our  own. 

Perhaps  its  best  virtue  was  to  teach  each  man  what 
we  thought  was  the  best  way  to  do  the  job ;  as  you  know, 
each  man  has  his  own  thoughts  and  ways  in  diemaking 
and  will  go  on  in  his  own  way,  right  or  wrong,  until 
taught  differently. 

The  time  and  expense  was  small  and  I  think  this  scheme 
could  be  worked  out  to  advantage  in  many  other  shops 
where  a  uniform  method  of  production  is  required. 

Plane  the  punch,  die,  stripper,  pad  and  get  out  the 
bolster  for  same.  While  machining  operations  are  going  on, 
study  the  blueprint  for  best  possible  way  to  lay  out  the  die. 

Grind  and  blue,  punch  and  die,  and  lay  out  die.  Next, 
drill  dowel  holes  in  die,  but  do  not  ream  to  size.  Then  trans- 

fer these  holes  on  through  into  stripper  and  pad. 
Drill  out  shape  of  die,  being  careful  not  to  let  holes  run 

into  each  other.  Put  die,  stripper  and  pad  together,  lining 
up  with  dowel  holes  previously  drilled  and  using  plugs 

made  for  this  purpose.  Now  transfer  all  'holes  from  die 
into  pad,  stripper  and  bottom  bolster,  and  then  take  the 
pieces  apart.  This  method  has  saved  separate  laying  out 
of  design   to  pad,   stripper  and  bolster. 

Ream  dowel  holes  in  die,  and  put  in  screw  holes  and  any 
other  holes  necessary;  open  up  holes  for  design  until  core 
is  ready  to  drop  out.  File  and  finish  shape  of  die;  plug 
dowel  holes  and  all  other  holes  that  are  near  edges.  The 
die  is  now  ready  for  hardening. 

Before  sending  die  to  be  hardened,  lay  stock  for  punch 
on  die  and  trace  outline  with,  a  sharp  scribe r.  This  will 
prevent  you  from  being  held  up  for  work  while  die  is 
being  hardened,  which  will  probably  take  a  day  or  two. 
Send  the  die  and  specify  the  kind  of  steel  with  your  order 
number  to  the  hardening  department. 

Next  place  punch  in  shaping  or  other  machine  best 
adapted  for  machining  same  and  try  to  work  within  0.005 

in.  of  line,  all  around.  Should  you  finish  this  before  receiv- 
ing the  die  from  hardening,  you  still  have  your  pad  and 

stripper  which  requires  considerable  drilling  and  the  strip- 
per will  require  machining  to  let  stock  through. 
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■  With  a  file,  break  all  sharp  corners  on  these  pieces,  also 
on  bolster  and  punch  holder. 
Upon  receiving  die  from  hardening  department,  grind 

the  top  and  bottom.  The  side  of  the  die  that  is  bellied  most 
grind  last;  this  will  prevent  rocking  while  grinding  first 
side.  If  edges  need  grinding  or  squaring,  do  so,  but  do 
not  put  grinding  or  finishing  where  it  is  not  needed,  espec- 

ially on  parts  that  are  not  hardened  as  this  runs  up  the 
time  on  the  job  and  in  no  way  helps  the  die  to  do  good  work. 

By  watching  these  points  and  planning  your  work  ahead, 
you  will  save  quite  a  few  hours  on  your  total  time  which 
will  be  a  greater  credit  to  you  than  a  high  polish  which  is 
soon  lost  when  the  die  reaches  the  press  room. 

After  grinding  the  die  we  are  ready  to  shear  the  punch 
through.  With  the  right  amount  for  shearing  all  around 
(about  0.005  in.)  the  die,  sharp,  hard  and  a  uniform  clear- 

ance of  about  i  deg.  on  a  side,  you  should  have  no  trouble 
in  shearing  the  punch  through.  Examine  every  I  in.  or 
so  to  make  sure  the  punch  is  going  in  square  and  that  the 
chips  are  not  choking  the  die,  which  might  cause  a  bad 
break. 
When  your  punch  is  through  with  the  exception  of  about 

i  in.,  remove  it  and  file  off  the  remaining  surplus  chips 
and  stock.    This  to  prevent  breaking  off  pieces  of  the  punch. 

If  your  die  clearance  is  just  right  and  you  have  left 
the  proper  amount  of  stock  on  punch  for  shearing  and 
the  cutting  edge  of  the  die  has  held  up,  you  will  have  no 
difficulty  in  removing  the  punch  from  the  die;  often  it 
will  lift  out  with  the  fingers,  but  if  conditions  are  other- 

wise the  punch  will  drive  out  nearly  as  hard  as  it  drove 
in  and  will  have  deep  scars  all  over  its  surface. 

If  the  punch  has  sheared  well  we  are  now  ready  to  file 
the  clearance.  Let  the  blanking  punch  be  smaller  than 
the  die  as  explained  in  the  American  Machinist  Handbook, 
page  271.  If  allowing  for  piercing  punches  let  the  die  be 
larger  than  the  punch  plus  0.001  in.  for  shrinkage  or  clos- 

ing in  of  metal  after  punch  is  withdrawn. 
If  there  is  considerable  stock  to  remove  from  punch  for 

clearance,  use  a  coarse  pillar  file  No.  00  and  finish  with  a 
No.  2  pillar  file.  If  there  is  but  little  to  remove,  smooth 
punch  with  a  No.  2  file. 

Next,  drill  pilot  holes,  if  any  are  required  and  do  what 
other  work  is  necessary;  then  harden  punch  all  over  and 
draw  temper  from  back.  This  is  best  done  in  the  lead  pot 
as  the  back  must  be  soft  enough  for  riveting  to  prevent 
pulling  through  pad.  Do  not  draw  the  temper  from  punch 
until  ready  for  mounting  in  pad. 
We  are  now  at  the  point  where  our  punch  is  hardened. 

Grind  top  and  bottom.  Lap  the  dowel  holes  in  the  die  until 
a  good  fit  for  a  drive  fit  reamer. 

Line  the  stripper  up  with  the  dowel  holes  in  the  die  and 
clamp  both  pieces  together  firmly.  You  will  remember  that 
the  dowel  holes  in  the  pad  and  stripper  have  not  been 
reamed  as  yet,  only  drilled.  This  for  shrinkage  or  expan- 

sion that  may  have  taken  place  in  hardening  of  die. 
Now  ream  through  the  die  and  stripper,  unclamp  and 

do  likewise  to  the  pad.  Next,  clean  all  parts  thoroughly 
with  gasoline,  and  dry  them. 

Place  the  stripper  and  die  together  the  way  they  should 
go  and  drive  in  the  dowel  pins  to  line  them  up.  Place  the 
back  of  the  punch  up  through  the  die  from  the  bottom, 
and  place  the  whole  under  the  shearing  press  and  give  one 
or  two  good  blows. 

Remove  the  parts  and  do  what  filing  is  necessary  to  the 
stripper  and  then  shear  the  punch  through.  File  the 
stripper  again  to  make  the  punch  an  easy  fit  unless  the 
punch  is  slender  and  requires  support  from  the  stripper. 

Do  same  to  the  pad  with  the  exception  of  the  final  filing. 
The  punch  must  be  a  good  fit  in  the  pad  and  stand  square. 
Bevel  the  opening  in  the  pad  to  suit  the  headed  over  portion 
of  the  back  of  the  punch. 

We  can  now  draw  the  back  of  the  punch  and  head  it  over 
and  drive  it  in  the  pad.  After  this,  grind  the  back  of  the 
punch  and  pad  together  until  they  are  flush.  If  there  now 
remains  more  punches  to  locate  in  pad,  say  piercing 
punches,  proceed  thus:  Clean  parts  and  place  the  die  with 
two  small  parallels,  about  one-quarter  square  between. 
Centralize  the  punch  in  the  die  with  small  strips  of  tin  or 
paper  between  punch  and  opening  in  die.     Clamp  together 

and  spot  through  piercing  holes  in  die  with  drill  that  is 
a  good  fit  in  holes.  Remove  the  die  and  enlarge  holes  to  size 
required  for  piercing  punches.  Insert  punches  and  now  try 
in  die  for  line  up;  if  all  right,  mount  die  on  bolster  and 
screw  it  fast,  but  do  not  ream  for  dowel  holes  until  the last  thing. 

Now  mount  punch  pad  and  screw  fast.  If  punches  line 
up  with  the  die,  ream  and  dowel  the  die,  remove  and  place 
on  stripper,  the  stop  arrangement  having  been  decided  on, 
and  machining  completed.  Screw  and  dowel  die,  stripper 
and  bolster  together. 

Line  up  again  and  if  satisfactory  ream  and  dowel  pad, 
again  lining  up,  which  will  prove  0.  K.  if  care  has  been 
maintained. 

Make  sure  of  your  part  and  tool  numbers  and  stamp 
them  in  a  conspicuous  place;  and  with  a  few  finishing 
touches  such  as  breaking  sharp  corners,  etc.,  the  die  should 
be  complete  ready  for  the  inspector. 

The  foregoing  directions  if  carefully  followed  will  help 
you  in  completing  a  blanking  die  within  a  reasonable  time, 
and  time  as  you  know  is  one  of  the  important  items  con- 

sidered before  an  increase  in  your  rate  is  turned  in. 

The  rules  as  given  are  not  iron-clad  and  may  be 
changed  to  suit  conditions.  The  author  had  in  mind  an 
average  man  and  an  average  job  when  he  wrote  them. 

What's  in  a  Name? 
By  E.  M.  Long 

On  page  816,  vol.  51,  of  the  American  Machinist, 
there  appeared  some  comments  by  Sandy  Copeland  on 
the  names  of  things  in  the  machine  shop.  I  think  his 
position  is  poorly  taken,  as  can  be  proved  by  his  own 
statements  regarding  spiral  gears. 

Accepting  his  definition  of  spiral,  he  is  mistaken  in 
saying  there  is  no  such  thing  as  spiral  gearing.  One 
of  my  earliest  recollections  of  gearing  included  a  crown 
gear  having  a  single  spiral  tooth  and  was  used  in  a 
tallying  mechajiism.  Later,  the  Warner  Speedometer 

Co.  used  a  crown  gear  having  a  number  of  teeth  ar- 
ranged in  a  spiral  form. 

He  is  also  in  error  in  limiting  his  definition  of  "spiral" 
to  the  clock-spring  form.  The  New  Standard  Diction- 

ary, one  of  the  best  authorities  in  the  country  on  the 
meaning  of  words,  says  that  a  spiral,  in  form,  may  be 
cylindrical,  conical,  Archimedean  or  logarithmic,  and 

one  definition  of  spiral  is  "helical."  Also  the  definition 
of  spiral  gear  is  one  having  teeth  arranged  spirally  or 
worm-fashion  around  its  circumference. 

By  the  way,  I  would  like  to  know  what  is  the  accepted 
dividing  line  between  a  worm  (when  used  in  gearing) 

and  a  helical  gear?  I  believe  that  a  single-thread  worm 
is  truly  a  one-tooth  helical  or  spiral  gear,  but  for 
convenience  in  making  ourselves  understood,  we  call  it 

a  worm.  How  many  threads  can  it  have  before  it  be- 
comes a  spiral  gear?  Personally,  I  have  drawn  the 

line  between  three  and  four.  Perhaps  it  should  be  be- 
tween four  and  five.  I  should  like  to  know  what  is  the 

accepted  usage. 
Also,  I  would  like  to  ask  why  our  manufacturers  of 

lathe  mandrels  do  not  place  upon  them  some  universally 
accepted  mark  showing  which  is  the  small  end.  Time 
and  again  have  I  tried  first  one  end  and  then  the  other 
in  the  effort  to  drive  or  force  a  mandrel  out  of  the 

work,  and  I  know  that  I  am  not  alone  in  this  experience. 
It  would  also  be  a  convenience  in  placing  the  mandrel 
in  the  work.  It  seems  to  me  that  a  large  letter  S 
stamped  on  the  small  end  of  the  mandrel  would  be  a 

good  way  of  overcoming  this  annoyance.  The  manufac- 
turer who  first  does  something  of  this  kind  will  win  the 

thanks  of  thousands  of  mandrel  users. 
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Industrial  Motor  Control — II 
By  C.  W.  starker 

Are  you  satisfied  with  your  present  system  of 
motor  control?  Perhaps  you  will  find  sugges- 

tions for  bettering  your  present  installation  in 
the  many  types  of  automatic  direct-current  motor 
controls  covered  in  this  article. 

(Part  I  was  printed  on  page  195,  Jan,  22  issue.) 

THE  three  classes  of  controllers  previously  de- 
scribed have  in  common  the  characteristic  of  being 

manually  operated.  The  second  and  particularly 
important  group  of  controllers  is  known  as  automati- 

cally operated,  or  magnetic  controllers.  This  group  has 
two  subdivisions,  semi-automatic  and   full-magnetic. 

Direct-Current  Self-Starters 

The  simplest  form  of  automatic  starter  is  a  single- 
pole  magnet  switch,  Fig.  11,  which  is  obtainable  in 
sizes  from  500  to  4000  amp.  The  switch  is  closed 
by  the  pull  of  a  magnet  which  requires  only  a  small 
amount  of  current  flow,  while  i  to  i  amp.  is  usually 
sufficient  to  hold  the  switch  in  the  closed  position. 
These  switches  are  particularly  suited  for  remote  con- 

PIG.    11.      SINGLE-POLE    MAGNET    SWITCH    FOR    REMOTE 
CONTROL   OF   LIGHTING  AND   TOWER  CIRCUITS 

trol  where  it  is  desired  to  control  a  heavy  current  from 
a  distance,  and  where  it  would  be  too  expensive  to 
run  the  main  leads  to  a  remote  point.  Magnet  switches 
may  be  operated  by  any  kind  of  single-pole  switch  or 
by  a  set  of  push  buttons.  Fig.  12,  having  one  button 
for  the  "on"  and  the  other  for  the  "off"  position.  A 
desirable  feature  of  this  switch  is  the  "safe"  button. 
This  button  may  be  turned  into  such  position  that 
it  is  impossible  to  start  the  motor  from  any  other 
station  until  the  button  is  turned  back  to  the  "on"  posi- 

tion. In  order  to  prevent  burning  of  the  contact,  arc 
shields  and  magnetic  blowouts  are  provided  for  all 
sizes.  These  switches  are  also  manufactured  as  double- 
pole  magnet  switches  which  cut  out  both  sides  of  the circuit. 

It  is  frequently  desired  to  have  the  acceleration  of 
the  motor  take  place  in  a  certain  predetermined  time, 

and  to  meet  this  require- 
ment, time-limit  self-starters 

are  available  in  which  the 

rate  of  acceleration  is  con- 
trolled by  an  oil  or  air  dash- 

pot.  Such  a  starter  is 
shown  in  Fig.  13.  In  opera- 

tion the  oil  or  air  passes 
through  small  openings  and, 

by  varying  the  size  of  the 

opening,  the  time  of  accel- 
eration can  be  adjusted  to 

suit  load  conditions.  This 

form  of  control  is  very  gen- 
erally applied  to  pumps,  fans, 

compressors,  elevators,  etc. 
If  remot"  control  is  desired, 
the  switch  can  be  operated 

by  a  knife  or  push-button 
switch,  or  by  such  special 
devices  as  float  switches 
for  oil  or  water  tanks,  or 

by  diaphragm  or  pressure  regulators  on  air,  gas  or 

fluid  systems.  It  is  often  desired  to  employ  self- 
starters  in  connection  with  small  motors  of  1  to  2 

hp.,  and  for  this  purpose  counter-electromotive-force 
self-starters.  Fig.  14,  are  used.  In  these  the  starting 
resistance  is  automatically  cut  out  in  a  single  step  by 
the  action  of  the  solenoid  when  the  motor  has  attained 
approximately  one-half  normal  speed;  that  is,  they  are 

operated,  as  the  name  implies,  by  the  counter-electro- 
motive force,  the  amount  of  which  is  proportional  to 

the  speed  of  the  motor. 

Another  type  of  magnetic  starter  is  based  upon  the 
automatic  cutting  out  of  resistance  in  steps  by  using 

a  series  of  clapper-type  switches  with  series  coils.  This 
is  done  in  such  a  way  that  each  accelerating  switch 

is  magnetically  prevented  from  closing  until  the  motor 
current  has  fallen  to  a  certain  predetermined  value. 

This  type  of  starter,  known  as  the  magnetic  lockout 

self-starter,  Fig.  15,  is  frequently  employed  for  auto- 
matic remote  control  of  motors  for  heavy-duty  service 

on  large  pumps,  fans,  compressors,  machine  tools  and 
other  heavy  machinery.  They  may  be  equipped  with 

magnetic  blowouts,  magnetic  main  switch,  overload 
release,  knife  switch  and  fuses,  mounted  on  a  panel 

FIG.  12.     A  PUSH-BUTTON 
CONTROL  STATION  FOR 
SELF-STARTING  SPEED 

REGULATORS 
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Fig.    13- 

J-ICS.  13,  H  .VNO  1.5.     SE.MI-MAGXKTIC  CONTROL.  SWITCHES 

■A  timo-limit  .self-staiter.      Fig.    14 — Countfi-cuiient  contioUeil   .staiUr.      Fig.    lo — A  magiictii-    lockout   splt-stait.r 

as  one  complete  unit.  Modifications  are  obtainable 
wnere  the  control  is  to  be  installed  in  connection  with 

mine  and  fire  pumps  or  mine  fans  where  wide  fluctu- 
ations in  line  voltage  may  occur  and  where  the  starters 

are  located  in  damp  places. 
According  to  their  functions,  automatic  machine-tool 

controllers  may  be  divided  into  three  groups,  namely: 
controllers  for  plain  starting,  controllers  with  speed 
settings  and  controllers  with  speed-regulating  features. 
The  first-mentioned  type  is  used  in  connection  with 
constant-speed  motors,  and  may  be  non-reversing — 
for  starting  and  stopping  only- — or  for  reversing  service. 
A  controller  combining  all  of  these  features  is  shown 
in  Fig.  16  installed  on  an  engine  lathe.  The  handwheel 
for  operating  the  controller  is  within  reach  of  the  oper- 

ator at  all  times,  and  with  installations  of  this  type, 
there  is  no  danger  of  any  one  accidentally  coming  in 
contact  with  current-carrying  sparks. 

An  interesting  control  for  machine-tool  operation  is 

shown  in  Figs.  17  and  18.  Here  a  semi-mechanical 
reversing  starter  is  connected  to  the  stops  on  the  platen 

of  a  planing  machine.  The  motor  is  automatically  re- 
versed at  the  end  of  each  stroke,  and  brought  up  to  a  pre- 

determined speed  before  entering  the  cut.  Push-button 
controls  are  placed  at  different  points  on  the  machine 
so  that  the  starting  or  stopping  of  the  motor  is  at  the 

finger  tips  of  the  operator.  Dynamic  or  electro-me- 
chanical brakes  should  always  be  a  part  of  such  equip- 

ment. In  case  of  current  failure,  the  brake  is  automati- 
cally applied  to  bring  the  motor  and  machine  to  a  quick 

standstill,  preventing  serious  damage  to  the  equipment. 

Control  for  Machines  Used  in  Printing  Plants 

For  the  control  of  machines  used  in  printing  plants 
which  require  motors  of  1-  to  3-hp.  capacity,  self- 
starting  speed  regulators,  Fig.  19,  are  used.  They 
are  controlled  by  either  a  double-pole  main-line  switch 
or  by  push  buttons.     The  closing  of  this  switch  ener- 
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Fiy.    20 — Serni-mechanical. 
FIGS.  20.  21  AND  22.     TYPES  OF  ELBVATOK  CONTROLLEKS 

liieot-current  elevator  controller.    Fig.    21 — Pivoted-arni  type  of  semi-magiieti<-  i-ontrollei-. 
magnetic  controller  foi"  high-speed  elevator Fig.  22— Full- 
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gizes  a  solenoid,  the 
plunger  of  which  is  at- 

tached to  a  contact  arm, 
and,  by  means  of  the  latter, 
resistance  is  cut  out  step  by 
step.  Five  to  10  steps  are 
usually  provided,  and  a 
speed  regulation  of  50  per 
cent  by  armature  control 
and  from  20  to  100  per  cent 

by  field  control  is  obtain- 
able commercially.  The 

usual  electro  -  mechanical 
braking  features  may  also 
be  added. 

With  automatic  machine- 
tool  controllers,  there  are  a 
number  of  special  points 
which    should    be    brought 
out.  The  use  of  magnetic  lockout  switches  makes  the  con- 

troller very  simple  both  electrically  and  mechanically, 
and  series  relays,  protecting  resistors,  etc.  are  thereby 
eliminated.  In  order  to  insure  thai  tne  last  contact 
remains  closed  during  fluctuations  of  line  voltage,  or 
strengthening  of  motor  fields,  a  shunt  coil  is  used. 

Speed-setting  controllers  are  provided  with  accelerating 
relays  which  insure  that  the  motor  always  starts  under 
full  field  and,  after  the  armature  resistance  is  all  out, 
automatically  accelerate  the  motor  to  the  speed  to 

which  the  field  I'heostat  is  set.  Speed-regulating  con- 
trollers have  two  relays,  one  for  acceleration  and  one 

for  deceleration.  The  accelerating  relay  serves  to  limit 
the  rate  of  field  weakening,  while  the  decelerating  relay 
prevents  too  rapid  strengthening  of  the  motor  field 
when  stopping  or  reducing  speed  from  the  master 
controller;  thus  excessive  dynamic  braking  currents 
or  return  surges  of  current  from  the  motor  to  the  line 
are  avoided.  In  drum-type  controllers,  arc  barriers 
should  be  used  between  the  contact  fingers,  and,  in  the 
higher  capacities,  magnetic  blowouts  should  be  added. 

AUTOMATIC    CONTROI..L,ER    APPLIED 
TO  A  LATHE 

The  low-voltage  protection 

should,  with  all  machine- 
tool  controllers,  be  so  ar- 

ranged that  the  motor  will 
not  start  upon  return  volt- 

age until  the  operator  de- 
sires. The  importance  of 

the  foregoing  statement 
cannot  be  too  strongly  em- 

phasized. To  start  a  motor 
after  a  current  failure,  it 
will  be  necessary  to  press 

the  "run"  button  if  the  con- 
troller is  operated  from  a 

push-button  switch;  or,  if 

operated  from  a  master- 
drum  controller,  the  handle 
must  first  be  turned  to  the 
"off"  position,  and  then 

moved  to  a  starting  position. 

The  control  of  elevator  motors  is  a  particularly  in- 

teresting branch  of  industrial  motor  ■  jntrol.  The  field 
is  very  large  and  rather  specialized,  so  that  only  a  few 

main  points  of  broader  interest  to  machine-shop  men 
will  be  briefly  touched  upon.  Elevator  motors  are 
divided  into  three  classes  according  to  the  service: 

s'.ow-speed  freight  elevators,  moderate-speed  passen- 
ger elevators,  and  high-speed  passenger  elevators.  The 

control  equipment  naturally  follows  these  divisions,  and 

in  additions  has  the  two  subdivisions,  semi-magnetic 

and  full-magnetic  control,  operation  of  the  controller  in 
all  cases  being  by  car  switch,  push  button  or  rope. 

A  simple  semi-mechanical  elevator  controller  built 
in  capacities  of  from  5  to  25  hp.  and  intended  for  slow- 
speed  service  is  shown  in  Fig.  20.  It  has  a  reversing 
switch  mounted  on  a  control  panel  which  carries  a 
solenoid  operating  rheostat.  Its  operation  is  as  follows : 
By  means  of  a  wheel,  rope  or  lever,  the  reverse  switch 
is  thrown  into  the  running  position,  the  solenoid  is 
energized,  and  the  plunger  with  contact  fingers  travels 

FIG.    17.      SEMI-MECHANICAL    CONTROLi>EK    FOR    A 
PT>AI?TNr;   MACIHTNE 

PIG.  19.     SELF-STARTING  SPEED  REGULATOR  POP. 
PRINTING    PRESS 
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upward  over  the  stationary  contacts,  cutting  out  resist- 
ance in  doing  so.  An  air  dashpot,  as  shown,  regulates 

the  time  consumed,  and  at  the  limits  of  travel  of  the 
elevator  a  traveling  nut  is  arranged  to  throw  the  switch 

to  the  "off"  position.  The  contact  arm  may  be  pivoted 
to  swing  in  a  circle,  as  shown  in  Fig.  21,  the 
operation  of  this  type  of  controller  being 
similar  to  the  one  just  described. 

These  controllers  are  typical  for  a 
slow-speed  service,  while  the  full- 
magnet  type  of  elevator  controller, 
shown  in  Fig.  22  is  intended  for 
high-speed,  passenger-elevator  serv- 

ice at  350  ft.  per  minute  car  speed 
or  less,  and  is  operated  by  a  switch 
mounted  in  the  elevator  car.  Ac- 

celeration to  normal  speed  is 
governed  by  series  relays  in  the 

One  or  two  other  apprentices  on  the  job  before  me  had 
made  good  and  pas.sed  along  to  something  else,  so  it  was 
now  my  turn.  I  had  good  luck  with  the  first  gun  and 
got  it  off  all  right  and  had  mounted  my  second.  I  had 
many  times  seen  a  man  setting  the  trip  dogs  with  the 

machine  running  and  of  course  I  just  thought  I 
was  slick  enough  to  do  it  too. 

Now  hold  your  breath  while  I  re- 
late what  happened.  I  had  the  tool 

set,  and  on  this  job  it  was  necessary 
to  run  into  a  circular  recess  (milled 
on  another  machine)  for  clearance. 
I  threw  on  the  juice  and  in  doing 
so  I  dropped  the  wrench  which  I 
held  for  tightening  the  trip  dog.  I 
made  a  wild  dash  for  the  wrench  but 
was  too  late.  The  recoil  lug  on  the 
breech  end  of  the  gun  hit  the  tool. 

FIG.  18.   THE  CONTROLLER  ATTACHED  TO  A  PLANING  MACHINE 

armature  circuit  and  above  normal  to  high-speed 
acceleration  is  governed  by  magnetic-fleld-weakening 
switches  with  a  series  relay  in  the  shunt-field  circuit. 
Overload  protection,  dynamic  braking  and  slow-down 
features  are  also  provided.  The  slow-down  speed  ob- 

tainable is  about  30  per  cent  of  normal  speed. 

The  push-button  control  is  especially  adaptable  for 
foundries  or  shops  where  there  are  two  or  more  land- 

ings, and  eliminates  the  necessity  of  an  attendant.  The 
car  is  started  and  automatically  stopped  by  simply 
pressing  a  series  of  button  switches  located  at  the 
different  landings. 

Rules  of  Etiquette  To  Be  Observed  in 
the  Machine  Shop 

By  H.  L.  Wheeler 

I  would  like  to  inform  Charles  Eldridge,  who  writes 
upon  the  above  subject  on  page  1048,  Vol.  51,  that  I 
once  performed  the  impossible  stunt  of  running  the 
platen  of  a  planing  machine  on  to  the  floor. 

It  happened  this  way: 
It  was  at  the  time  when  I  was,  what  Mr.  Eldridge 

would  call  a  junior  machinist,  in  one  of  the  Government 
arsenals.  The  machine  was  a  large  motor-driven  plan- 

ing machine  with  three  speeds,  accelerated  reverse,  and 
all  the  other  up-to-date  trimmings  that  went  with  a  big 
planing  machine  at  that  time.  The  job  was  a  4.7-in. 
field  gun  mounted  on  centers  and  the  operation  con- 

sisted of  planing  the  outer  contour  of  the  gun  to  a 
templet  layout. 

which  was  of  Novo  steel  and  about  I  x  li  in.  section,  and 
snapped  it  off  like  a  pipe  stem  while  the  toolpost  and 
slide  were  torn  from  the  crossrail.  Believe  me,  there 
was  some  fireworks  for  a  few  minutes. 

I  jammed  on  the  reverse  and  that  platen  sailed  by  me 
like  the  Chicago  limited.  This  all  happened  in  a  very  few 
seconds,  and  by  the  time  the  platen  hit  the  floor  I  was 
sweating  along  the  spine  as  though  I  had  been  struck 

with  the  palsy.  I  just  let  her  rip;  that's  about  all  I 
could  do,  or  knew  what  to  do,  probably  on  account  of  my 
inexperience.  The  platen,  however,  positively  did  hit 
the  floor.  When  I  woke  up,  I  was  before  a  military 
tribunal  consisting  of  a  lieutenant-colonel,  a  major,  a 
captain  and  several  lieutenants,  all  doing  their  bit  for 
the  Government. 

If  Mr.  Eldridge  or  any  one  else  doubts  my  state- 
ments, please  be  informed  that  somewhere  in  the  musty 

archives  of  the  War  Department  in  Washington  can  be 
found  a  full  and  complete  report  of  the  event,  signed, 

countersigned,  *  and  decorated  with  all  various  brands 
of  red  tape  and  signed  and  sworn  to  by  me,  with  several 
affidavits  and  witnesses. 

I  tried  to  prove  an  alibi,  but  the  evidence  is  strong 

against  me  that  I  once  performed  the  "impossible."  I 
was  excused  on  the  grounds  of  ignorance,  youthful 
appearance  and  inexperience.  This  happened  about 
sixteen  years  ago.  I  have  since  traveled  some  and 
have  worked  in  a  goodly  number  of  shops,  but  I 
have  never  heard  of  the  thing  happening  to  anyona 
else.  I  might  add  that  I  believe  it  to  be  a  very 
rare  occurrence. 
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U.  S.  Government  Sales  and  Belgian  Machine 
Tool  Conditions 

By  ALEXANDER  LUCHARS 

This  is  the  concluding  article  of  the  series  on 
conditions  in  the  machine-tool  and  kindred  in- 

dustries in  Europe.  It  was  written  in  Brussels 
on  Aug.  15,  and  considerable  of  the  information 
it  contains  has  now  lost  it  value,  but  it  may  be  of 
some  interci't  to  manufacturers  whose  products 
are  sold  in  Belgium.  In  this  article  will  be  found 
a  summary  of  preceding  articles  on  Great  Britain, 
France,  Italy,  Suritzerland,  Holland,  Germany  and 
Scandinavia,  and  a  comparison  of  labor  and  ma- 

terial costs. 

A  MATTER  of  great  importance  to  American  ma- 
chine-tool manufacturers  is  the  amount  and  effect 

•  of  sales  of  tools  by  the  United  States  War  Depart- 
ment in  Belgium.  As  our  manufacturers  already  know, 

these  are  being  sold  at  1914  prices  plus  55  per  cent, 
c.i.f.  Antwerp;  the  55  per  cent,  being  figured  not 
only  on  the  1914  cost  of  the  tools,  but  on  the  freight  and 

other  costs.  Three  years'  time  is  given  the  buyers  by 
the  Belgian  government,  and  this  item  in  the  terms  is 
perhaps  more  attractive  to  the  buyers  than  the  low  price. 
A  discount  of  10  per  cent,  is  given  for  each  year  a  tool 
has  been  in  use,  unless  it  has  been  used  so  little  that  its 
value  has  not  been  affected. 

Under  the  arrangement  made,  the  U.  S.  War  Depart- 
ment sells  these  tools  to  the  Belgian  government,  which 

markets  them  through  La  Constrtcction  Metallique,  a 
cooperative  society  organized  to  do  business  without 
profit,  and  composed  of  Belgian  manufacturers  in  the 
machinery  and  metal  manufacturing  industries,  any  one 
of  whom  may  become  a  member  by  paying  a  small  fee. 
Any  member  of  La  Construction  Metallique  may  buy 
any  number  of  these  machines  on  the  above  terms,  with- 

out regard  to  whether  or  not  they  are  to  replace  ma- 
chines stolen  by  the  Germans.  La  Construction  Metal- 

lique includes  18  subsidiary  groups  of  manufacturers, 
among  them  makers  of  automobiles,  locomotives,  ma- 

chine tools,  motors,  engines,  etc.  The  original  arrange- 
m.ent  for  financing  these  sales  was  based  on  a  credit  of 
122,000,000  granted  to  the  Belgian  government  by  ours; 
$3,000,000  worth  of  machine  tools  were  sold,  and  it  was 
then  found  that  the  $22,000,000  credit  had  been  used  by 
the  Belgian  authorities  without  reserving  any  of  it  to 

pay  for  the  tools.  After  some  delay  a  second  arrange- 
ment was  made  which  is  now  in  force,  under  which  the 

tools  are  to  be  paid  for  from  the  $50,000,000  Belgian 
credit  recently  negotiated  with  American  banking  insti- 
tutions. 

About  $3,000,000  worth  of  machine  tools  have  already 
been  sold,  and  it  was  stated  by  an  officer  in  authority 
that  it  was  expected  to  sell  about  as  much  more — in  all, 
j'-bout  4000  machines.  The  selling  of  small  tools  is  now 
being  considered.  No  accurate  list  of  tools  owned  by 
our  Government  is  in  possession  of  the  U.  S.  officers  in 
Brussels,  nor  of  the  Director  of  Sales,  C.  W.  Hare, 
whose  office  is  in  Paris.  Mr.  Hare  controls  the  sales  of 
all  our  surplus  war  material,  and  has  several  efficient 

assistants  who  are  in  direct  charge  of  the  sale  of  tools 
in  Belgium.  Under  the  present  arrangement  a  Belgian 
manufacturer  places  his  order  for  various  machines 
without  knowing,  apparently,  whether  or  not  our  War 
Department  has  them  in  stock.  If  it  has  not,  then  he  ia 
expected  to  take  some  other  size  or  make,  subject  per- 

haps to  a  price  adjustment  up  or  down.  This  might 
work  out  if  only  a  few  machines  were  sold,  but  with 
4000  there  can  hardly  fail  to  be  trouble  with  deliveries 
and  settlements,  and  whoever  has  this  to  handle  is  not 
to  be  envied.  The  sales  are  made  in  dollars  by  the  U.  S. 
War  Department ;  and  the  prices  at  which  the  machines 
are  bought  by  Belgian  manufacturers  are  presumably 
subject  to  the  fluctuations  of  exchange,  unless  a  heavy 
loss  is  to  be  made  up  somewhere. 

One  of  the  officials  in  charge  of  these  sales  advanced 
the  following  reasons  in  support  of  them:  (1)  That  the 
tools  had  to  be  sold  somewhere,  and  that  they  would 
probably  do  more  good  in  Belgium  than  elsewhere  and 
would  also  keep  the  Germans  from  selling  a  considerable 
part  of  the  amount;  (2)  that  the  Belgians  need  tools, 
badly  to  reequip  their  factories,  and  have  not  the  money 
to  buy  them  on  ordinary  terms  of  payment;  (3)  that 
many  Belgian  manufacturers  are  buying  American  tools, 
who  never  had  one  in  their  shops  before,  and  this  sale 
should  make  a  future  market  for  them  which  will  be* 
worth  some  transient  loss.  Of  course  I  handed  out  som.e 

good  machine-tool-manufacturers'  answers  to  these 
statements;  but  as  you  all  know  about  what  you  would 
say,  I  will  take  up  no  space  for  repetition  work. 

The  Belgian  machine-tool  dealers  are  not  considering 
the  proposition  from  any  philanthropic  standpoint.  They 
say  that  the  prospective  enormous  Belgian  demand  has 
almost  disappeared,  because  manufacturers  are  wait- 

ing to  see  how  much  of  their  equipment  they  can  get 
from  Uncle  Sam.  One  dealer  told  me  that  for  this  rea- 

son an  order  amounting  to  300,000  francs,  with  pros- 
pects of  a  further  increase  to  a  million,  was  canceled. 

Another  dealer  says  that  machines  sold  by  the  United 
States  Government  are  being  bought  only  by  those  who 
have  had  considerable  experience  in  the  past  with 
American  tools  and  know  them  well.  The  medium-sized 
and  small  plants  that  have  been  the  largest  buyers  of 
German  machines  heretofore  have  not  so  far  bought  any 
American  tools  and  appear  to  be  waiting  until  they  can 
again  buy  in  Germany.  In  spite  of  this  heavy  load  on 
the  market,  a  fair  business  is  being  done  in  American 
tools  at  current  prices,  showing  that  except  for  this  sale 
a  splendid  business  would  be  going  on. 

After  investigation  there  seems  to  be  no  doubt  that 
receipts  were  in  most  cases  given  by  the  Germans  for 
the  machine  tools  and  other  machinery  stolen  from  Bel- 

gian works,  and  that  the  tools  were  also  tagged  or  other- 
wise marked  to  facilitate  identification.  It  is  also  true 

that  an  effort  is  being  made  by  the  German  authorities 
to  collect  and  return  these  machines.  Mr.  Rother,  one 
of  the  staff  of  Schuchardt  &  Schutte  in  Berlin,  is  in 

charge  of  the  return  of  these  machine  tools.  But  resti- 
tution is  not  easy. 

It  is  stated  on  good  authority  that  only  about  o»e- 
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fifth  of  the  machine  tools  taken  away  have  been  re- 
turned. The  Cockwill  Works,  from  which  some  3500 

were  taken,  have  had  about  300  returned.  The  Minerva 
Works,  which  lost  a  large  number,  have  got  back  almost 
none.  One  large  press  was  returned  to  them,  but  the 
cost  of  getting  it  back,  replacing  some  of  the  parts  and 
reerecting  it,  left  but  a  small  part  of  its  original  value. 
The  large  works  can  afford  to  send  people  out  to  search 
for  their  machines  and  see  that  they  are  returned,  but 
this  is  too  expensive  for  a  small  concern,  and  if  the  ma- 

chines are  found  they  may  be  worn  out.  Many  Belgian 
manufacturers  are  not  trying  to  get  their  machines 
back,  apparently  expecting  to  buy  new  ones  through 
La  Construction  Metallique  or  some  other  source.  There 
is  no  special  fund  to  reimburse  these  manufacturers  for 
money  spent  for  reparations.  They  will  have  to  await 
the  distribution  of  the  indemnity,  probably  a  process  of 
years.  There  is  nothing  in  the  statements  that  some  of 
the  Belgian  tools  had  been  repaired  and  resold  by  the 
Germans. 

All  the  important  Belgian  works  are  said  to  have 

placed  large  orders  for  machine  tools — some  in  the 
United  States  and  some  in  Scandinavia.  I  heard  of 
none  being  placed  in  Germany,  but  some  people  say  that 
if  the  difference  in  price  continues  it  is  only  a  question 
of  time  before  machines  will  be  bought  there.  It  re- 

quires quite  a  lot  of  patriotism  to  keep  turning  down 
prices  from  25  per  cent,  to  50  per  cent,  less  than  are 
being  paid ;  but  the  Belgians  will  do  it  for  a  time. 

Some  machine-tool  makers  are  getting  ready  for  busi- 
ness, but  no  important  concerns.  The  report  that  the 

big  Fabrique  Nationale,  at  Herstal,  intends  to  make 
machine  tools  appears  to  have  started  from  their  de- 

cision to  make  some  special"  tools  for  their  own  use. 
There  some  4500  to  5000  machines  were  stolen  by  the 
Germans  and  but  a  few  have  been  returned.  Only  about 
2000  hands  are  now  employed  there. 

Labor 

The  cheap  labor  which  made  Belgium  a  formidable 
competitor  in  F.uropean  and  foreign  markets  is  as  much 
ancient  history  as  the  34  shillings  a  week  of  the  York- 

shire machinists.  Belgian  labor  has  gone  up  since  the 
war  and  may  keep  on  going  up,  although  some  people 
here  think  that  the  apex  has  been  reached.  It  is  reason- 

ably certain  to  work  up  to  an  equality  with  that  of  other 
European  countries. 

I  noticed  yesterday  a  letter  in  the  London  Time?. 

from  an  English  manufacturer  saying  that  "railway 
fastenings,"  which  were  £9  7s.  a  ton  in  1914  in  Eng- 

land and  about  the  same  on  the  Continent,  were  now 
£44  to  £46  in  England  and  £30  in  Belgium,  a  difference 
which  will  prevent  English  manufacturers  from  selling 
into  South  America  and  other  foreign  markets.  If 
our  English  friend  will  be  patient  for  a  time  he  will 
see  a  change  in  Belgian  prices. 

The  king  is  wonderfully  popular  among  all  classes, 
and  his  throne,  which  stands  among  the  Continental 
nations  like  the  traditional  lone  pine,  is  in  no  danger; 

but  that  doesn't  mean  the  Belgian  workers  are  not 
going  to  get  enough  pay  to  live  at  least  as  well  as  in 
1914.  Some  are  getting  such  wages  now,  but  there 
are  other  low-wage  scales  still  in  effect  that  will  have 
to  be  brought  up  to  the  average  level. 

In  spite  of  the  119  recorded  (and  no  one  knows 
how  many  unrecorded)  strikes  in  Belgium  between 
Jan.  1  and  May  1,  1918,  i.he  number  of  unemployed 
workers  has  steadily  decreased.     The  great  strike  of 

lailway  and  postal  employees  for  an  advance  in  wages, 
which  meant  an  increase  of  350  million  francs  during 
the  first  three  months,  has  just  been  postponed,  because 
the  workers  came  to  see  the  untold  injury  such  n 
strike  would  cause  the  nation  during  the  period  of 
reconstruction,  thus  indicating  a  willingness  to  listen 
to  reason  which  is  not  always  a  part  of  the  labor 

program. Employers  seem  to  recognize  the  changed  conditions, 
and  have  not  only  increased  wages  but  have  arranged 

a  gradual  reduction  of  the  hours  of  'work,  which  were 
10  before  the  war,  are  now  9,  will  soon  be  reduced 
to  8J,  and  in  1920  to  8.  Some  plants  have  an  8-hour 
day  now.  Machinists'  wages  have  increased  from  225 
per  cent,  to  295  per  cent,  (the  present  rate  being  from 
19  to  34  U.  S.  cents  an  hour)  according  to  the  locality 
and  class  of  work. 

Those  who  are  particularly  interested  in  the  devel- 
opment of  Belgian  industries  of  all  kinds  should  send 

to  the  Department  of  Commerce  for  the  reports  of 
Trade  Commissioner  H.  T.  Collings,  who  has  been 
in  Belgium  for  about  a  year,  and  during  that  time 

has  compiled  a  mass  of  valuable  information  regard- 
ing the  industries  he  has  been  investigating.  In  this 

letter  I  have  necessarily  left  untouched  any  subjects 
covered  by  his  reports. 

There  have  been  quite  a  number  of  changes  among 
Belgian  dealers  during  the  war.  The  A.  H.  Schutte 
warehouse  was  leased  by  the  Allied  Machinery  Co., 
and  recently  bought  by  Alfred  Herbert,  Ltd.,  who  will 
occupy  it  as  soon  as  the  Allied  lease  expires.  Isbecque 
&  Co.  has  given  up  its  Antwerp  place,  and  its  main 
office  and  wareroom  are  now  located  at  36  Rue  Otlet, 
Brussels,  where  it  has  very  convenient  accommodations. 
Henri  Benedictus  has  also  closed  his  Antwerp  place 
and  has  taken  the  Steinhaus  quarters  at  133  Rue  du 
Progress,  which  are  well  adapted  to  his  business.  R. 
S.  Stokvis  et  Fils  are  at  the  same  place,  but  find  it 
too  small  for  their  requirements.  Fenwick  Freres  still 
have  their  Belgian  headquarters  at  Liege,  but  have 
decided  to  move  to  Brussels  in  about  three  months,  and 

the  tendency  among  Belgian  machine-tool  dealers  is 
to  concentrate  in  that  city. 

Packing  and  Shipping 
Some  of  our  manufacturers  are  still  careless  about 

packing  and  shipping,  although  more  than  plenty  has 
been  published  about  these  requirements.  Many  break- 

ages occur  because  light  projecting  parts,  like  gear 
guards  and  small  pulleys,  are  not  detached.  In  one  lot 
of  10  light  grinding  machines  I  saw,  four  of  the 
machines  had  broken  parts — all  of  which  must  be  re- 

made and  fitted  by  the  buyer.  In  one  heavy  machine 
the  lead  counterbalance  for  the  spindle  had  not  been 
locked,  and  the  constant  motion  caused  it  to  work  into 
an  adjoining  gear.  Machines  that  have  been  taken 
apart  by  the  makers  are  frequently  sent  without  the 
parts  being  numbered  or  any  diagram  or  instructions 
for  reassembling.  Most  manufacturers  do  not  prop- 

erly slush  parts  of  their  machines  liable  to  rust. 

"Sweating  holes,"  about  1*  in.  in  diameter,  one  at  each 
side  of  the  case  to  admit  of  air,  are  advised.  All 
heavy  cases  should  be  well  strapped,  weights  should 
conform  to  those  in  catalog  or  invoice  to  avoid  trouble 
with  Custom  House;  and  (this  I  wrote  15  years  ago) 
all  cases  should  have  the  contents  indicated  and  should 
carry  the  numbers  and  marks  furnished  by  the  buyer. 

For  many  years  previous  to   1914,   Belgium  was   a 
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hive  of  industry,  and  I  believe  she  will  recover  more 
quicdy  from  the  effects  of  the  war  and  enjoy  a  greater 
proportionate  degree  of  prosperity  than  any  other 
European  nation.  The  love  of  the  Belgians  for  their, 

king,  and  their  trust  in  him,  will  insure  the  blessing 

of  a  stable  government  which  will  be  worth' hundreds  of millions  to  Belgium  during  the  coming  period,  while 

her  neighbors  are  going  on  with  costly  experiments 

in  economics  and  government.  I  think  Belgium's  pros- 
perity and  expansion  will  work  out  largely  in  the  manu- 

facture of  metal  products.  Higher  wages  having  come 

to  stay,  Belgium  will  be  a  very  large  buyer  of  machine 

tools,  especially  labor-saving  machines,  and  the  great 

part  of  these  machines  will  be  bought,  not  by  the  great 
works  like  the  Fabrique  Nationale,  Cockwill  or  Minerva, 

but  by  hundreds  of  small  shops  that  we  never  have 

heard  of,  which  will  start  up,  grow  and  expand  with 

Belgium's  growth  and  expansion.  Compared  with  the 
volume  of  these  purchases  during  the  next  10  or  20 

years  the  six-million-dollar  sales  of  our  War  Depart- 
ment will  cut  a  very  small  figure.  Whether  or  not 

most  of  these  tools  will  be  bought  in  the  United  States 

depends  upon  a  number  of  factors— the  principal  one 
now  is  exchange.  If  anyone  is  banking  on  Belgium 

buying  tools  from  us  out  of  gr.atitude,  or  for  any  other 

reasons  than  strictly  business  ones,  he  may  as  well  for- 

get them.  The  enmities  engendered  by  the  war  may 

last  for  a  long  time,  but  the  friendship,  as  applied  to 

business,  has  already  disappeared.  France  and  Bel- 

gium will  buy  in  future  where  they  can  get  the  most 

for  their  money,  excepting  possibly  in  Germany — for 
a  time. 

Summary  of  European  Industrial  Conditions 
Great  Britain 

Demand  was  good  in  July  for  machine  tools,  and 

many  manufacturers  full  of  orders,  but  output  re- 
stricted by  labor  troubles,  and  no  immediate  prospect 

of  improvement.  Some  tendency  toward  specialization. 

Comparatively  few  British  machine-tool  builders  have 

profited  by  their  experience  during  the  war;  many  are 

continuing  pre-war  methods.  Motor-car  manufacture 

is  very  active.  Various  associations  have  been  formed 

to  facilitate  manufacture  and  selling  and  develop  for- 

eign trade.  A  number  of  firms  have  started  making 

small  tools  and  accessories.  About  200  shops  are  now 

engaged  in  machine-tool  building,  having  about  31,000 

employees.  Small  tool  and  accessory  lines  comprise 

about  100  shops  with  about  7500  employees. 

France 

The  enormous  expansion  in  the  use  of  machine  tools 

during  the  war  caused  a  surprisingly  small  increase  in 
the  number  of  French  machine-tool  builders.  Two  or 
three  of  the  older  firms  have  enlarged  their  plants  and 

improved  their  equipment,  but  the  remainder  do  not 

appear  to  have  made  any  changes  of  importance  since 
1914.  Labor  is  settling  down,  and  French  thrift  again 

controls  the  situation.  Business  in  machine  tools  ap- 

pears to  be  good,  especially  in  the  northern  and  north- 
eastern parts  of  France,  but  even  in  those  sections 

French  manufacturers  are  buying  German  machines 

rather  than  American  on  account  of  the  difference  in 

price,  which  difference  is  accounted  for  principally  by 

the  present  exchange  rates.  The  large  number  of 
American  tools  used  in  France  during  the  war,  most 

of  which  were  creditable  examples  of  American  prod- 
ucts,   have    been    a    great    help    in    educating    French 

manufacturers  in  the  use  of  machines  of  the  best 
quality.  It  is  probable  that  after  the  present  demand 
for  machine  tools  in  France  is  satisfied,  there  wH 
follow  a  quiet  period,  which  in  turn  will  be  followed  by 
a  gradual  and  healthy  increase  in  demand,  keeping 
pace  with  the  expansion  of  the  French  metal  manufac- 

turing  industries. 

Italy 

During  the  war  42  factories  produced  machine  tools 
in  Italy,  and  all  but  about  a  dozen  have  returned  to 
their  pre-war  product.  Lack  of  coal  and  other  natural 
resources  is  a  heavy  handicap  to  Italy,  and  the  indus- 

trial outlook  there  is  very  uncertain.  Few  manufac- 
turers are  educated  to  the  desirability  of  buying 

expensive  American  tools,  which  must  be  sold  in  com- 
petition with  German  tools  at  much  lower  prices.  A 

good  many  American  tools  used  in  munition  work  are 
coming  on  the  market. 

Switzerland 

Before  the  war  there  were  only  two  machine-tool 
building  concerns  of  any  importance  in  Switzerland. 
To  these  were  added  about  a  dozen,  most  of  them  con- 

tinuing in  business  and  producing  more  machine  tools 
than  the  small  Swiss  machine-tool  market  can  absorb; 
but  there  will  continue  to  be  a  demand  for  American 

tools  of  high  reputation,  because  Swiss  mechanics  ap- 
preciate machines  of  quality.  At  the  present  time, 

with  German  tools  selling  for  much  less  than  American, 
it  is  evident  that  only  the  high  reputation  and  sterling 
qualities  of  American  machines  will  enable  foreign 
dealers  to  sell  them  in  Switzerland. 

Holland 

There  has  been  a  distinct  increase  in  the  manufac- 
turing industries  in  Holland  during  the  war.  A  great 

many  Dutch  machine-tool  dealers,  being  unable  to  get 
American  machines  during  the  war,  turned  to  German 
makers,  and  the  Dutch  market  is  now  flooded  with 
German  machines.  It  is  estimated  that  these  stocks 
will  not  be  worked  off  until  about  1921,  and  then  only 
if  shipbuilding  and  other  industries  requiring  them 
continue  to  be  prosperous. 

Germany 

There  are  now  320  machine-tool  builders  in  Germany, 

nearly  all  belonging  to  a  German  tool  builders'  asso- 
ciation which  had  only  72  members  before  the  war. 

The  members  of  the  association  employ  about  60,000 

men,  in  addition  to  a  fairly  large  number  of  women. 

They  manufacture  practically  all  types  of  machine  tools, 

many  of  which  are  close  or  direct  copies  of  American 
makes,  and  are  offering  them  all  over  Europe  at  prices 
which  make  American  competition  difficult.  The  low 

German  prices  are  caused  largely  by  the  depreciation 
of  the  mark. 

Austria 

In  what  remains  of  Austria  the  machine-tool  industry 
and  all  others  are  on  such  an  uncertain  footing  as  not 

to  warrant  consideration,  and  in  Hungary  the  new  gov- 
ernment is  too  young  for  anybody  to  venture  an  opinion 

about  the  future.  In  Prague,  business  is  said  to  be 

encouraging,  and  the  Czecho-Slavic  government  ap- 
parently is  growing  in  strength.  Machinery  dealers 

in    Berlin   say   they    are  doing   a   good   business    with 
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Finland,  and  expect  to  with  Russia  when  conditions  are 
settled. 

Scandinavia 

Reports  from  the  Scandinavian  countries  indicate 
that  the  German  competition  there  is  so  keen  that  it 
will  not  be  possible  for  some  time  to  come  to  sell 
American  machine  tools  to  any  extent,  German  ma- 

chines being  offered  for  about  half  the  price  of 
American  tools.  Scandinavian  industries  which  were 

busily  engaged  during  the  war  and  made  large  exten- 
sions, are  now  able  to  market  only  50  to  60  per  cent, 

of  their  capacity,  and  are  therefore  not  in  the  market 
for  machine  tools  to  any  large  extent. 

Cost  of  Matkrials 

The  following  figures  give  an  idea  of  the  increase  in 
the  cost  of  raw  materials:  In  Great  Britain,  mild 
steel  bars,  from  £6  5s.  Od.  a  ton  in  July,  1914,  to  £19 
in  June,  1919.  Pig  iron,  from  £2  14s.  Od.  a  ton  in 
July,  1914,  to  £8  10s.  Od.  in  June,  1919. 

In  Germany  pig  iron  increased  from  74.50  marks 
per  ton  in  1914,  to  356.50  marks  in  1919.  These  prices 
have  now  dropped  from  52  to  90  marks  per  ton,  but 
the  Pig  Iron  Union  states  that  at  the  reduced  price 
the  blast  furnaces  are  working  at  a  heavy  loss.  Steel 
sections  sold  for  110  marks  per  ton  in  May,  1914,  and 

for  520  marks  per  ton  in  May,  1919.  High-speed  steel 
sells  for  27.50  marks  per  kilogram. 

Great  Britain — Machinists'  wages  in  1914  averaged 
from  £1  14s.  to  £1  19s.  per  week,  and  in  1919,  £3  12s. 
to  £3  15s.  In  addition  to  this  increase  in  wages,  the 
hours  have  been  reduced  from  53  or  54  hours  to  47 
hours,  and  a  further  reduction  to  44  hours  per  week  is 

being  considered.  For  women  in  the  machine  indus- 

tries 18  years  cf  age  and  over,  not  engaged  in  men's 
work,  the  present  minimum  is  38  shillings  per  week. 

Higher  rates  are  paid  to  women  engaged  on  men's work. 

Germany — The  wages  of  machinists  and  machine 
operators  in  1914  varied  from  0.48  to  0.75  mark  per 
hour.  The  present  wages  for  corresponding  classes 
of  workers  vary  from  2.55  to  4  marks  per  hour.  Black- 

smiths received  from  0.95  to  1.15  marks  per  hour  in 
1914,  and  are  now  receiving  from  3.50  to  4  marks  per 
hour.  In  this  connection  it  should  be  stated  that  the 

production  per  hour  per  man  during  the  first  six  months 
of  1919  was  only  about  50  per  cent,  of  the  production 

prior  to  the  war.  All  over  Germany  the  8-hour  day 
prevails,  and  in  some  shops  Mi  hours  is  the  standard 
working   week. 

France — Machine  operators  in  1914  received  from 
0.95  to  1.25  frs.  per  hour.  In  1919  the  rate  is  3.75 
frs.  Assemblers  received  in  1914  from  0.95  to  1.90 

frs.  per  hour,  and  in  1919,  3.80  frs.  per  hour.  Un- 
skilled labor  now  receives  2  frs.  per  hour,  which  is 

double  the  wage  in  1914,  while  toolsmiths  receive  from 

4  to  5  frs.  per  hour,  which  is  about  three  times  the 
1914  rate.    Eight  hours  is  the  legal  day. 

Belgium — In  the  machine-shop  industries  in  Belgium, 
a  54-hour  week  was  the  rule,  except  when  the  workers 

are  employed  by  the  government,  in  which  case  a  48- 
hour  week  is  standard.  A  gradual  reduction  is  ar- 

ranged to  an  8-hour  day  in  1920.  Belgian  wages  as 

compared  with  June,  1914,  show  an  increase  of  from 

150  to  200  per  cent.  In  the  early  summer  of  1919, 
machinists  received  from  85  to  105  francs  per  week 
of  54  hours. 

Sweden — Machinists  receive  about  12  crowns  per 
day,  while  toolmakers  get  from  16  to  20  crowns  per day. 

For  convenient  comparison,  the  present  wages  in 
the  United  States  are  here  given.  In  Detroit,  the 
prevailing  rate  for  machinists  is  75  cents  per  hour, 
and  for  laborers  and  helpers,  50  cents  per  hour,  with 
the  latter  asking  for  an  increase  to  60  cents  per  hour. 
In  Philadelphia,  rates  for  machinists  vary  from  65 
to  80  cents  per  hour.  In  Pittsburgh,  helpers  and 
laborers  get  from  30  to  40  cents  per  hour;  machine 
operators  with  limited  skill,  from  40  to  50  cents; 
medium-class  machinists,  from  50  to  60  cents;  first- 
class  machinists  and  medium-grade  toolmakers,  from  60 
to  70  cents;  and  high-class  toolmakers  and  machinists 
on  exceptionally  important  work,  70  to  80  cents  an  hour. 
In  Connecticut,  wages  vary  from  45  to  65  cents  per 
hour  for  machinists,  with  unskilled  labor  paid  at  from 
32  to  40  cents  an  hour.  Toolmakers  receive  from  55 
to  75  cents  an  hour.  In  New  York  City,  toolmakers 
receive  from  75  to  85  cents  an  hour,  and  in  exceptional 
instances,  for  the  very  highest  class  of  diesinkers, 
from  $1  to  $1.10  an  hour. 

Various  Notes  in  Response  to  Inquiries 

During  the  war  there  has  been  a  greater  permanent 
development  in  machine-tool  building  in  Germany  than 
in  any  other  European  country,  and  she  will  be  our 
strongest  competitor  in  future. 

It  will  be  some  years  before  France  will  be  able 
to  fully  utilize  her  new  coal  and  iron  resources,  and 
it  is  difficult  to  forecast  the  effect  on  British  industry 
during  that  period.  It  seems  to  me  that  these  changes 
v/ill  work  out  more  to  the  advantage  of  Belgium  than 
any  other  European  country,  for  several  years. 

Our  manufacturers  must  depart  from  their  custom 
of  requiring  payment  against  B  of  L  New  York,  if 
they  are  to  do  business  with  Europe.  This  custom 
is  almost  as  great  a  handicap  to  foreign  trade  as  the 
present  exchange  rates. 

Swedish  manufacturers  have  formed  an  association 
under  the  name  of  Svenska  Verktygsmaskinfabriks 
Export  Aktiebolaget,  which  is  said  to  be  offering  ma- 

chine tools  on  payment  of  20  per  cent,  cash  and  the 
remainder  to  be  left  at  5  per  cent,  interest  until  the 
exchange  rate  becomes  normal. 

The  decrease  in  German  efficiency  referred  to  in  the 
article  on  that  country  is  not  paralleled  in  any  other 
country,  although  the  demoralizing  effects  of  war  con- 

ditions are  visible  everywhere.  There  is  considerable 

"slacking"  in  Great  Britain  and  discouragement  in 
Italy,  but  from  different  causes.  The  spirit  of  un- 

rest in  Great  Britain  is  nearing  the  peak,  but  there 
and  here  the  labor  situation  is  a  long  way  from  normal — 
by  which  I  mean  conditions  under  which  employers 
can  rely  on  labor  and  figure  their  future  labor  costs 
with  certainty.  In  Belgium  and  France  labor  unrest 
is  subsiding.  In  Italy  it  is  impossible  to  foretell  what 
will  happen. 
German  manufacturers  are  planning  and  working 

to  regain  their  markets.  Germany  formerly  had  an 
enormous  trade  with  Russia,  and  as  soon  as  conditions 
warrant  will  surely  resume  commercial  relations  with 
that   country. 

The  countries  where  our  machine-tool  manufacturers 
will  find  the  strongest  competition  are  Great  Britain 
and  Germany,  although  Scandinavia  and  Switzerland 
vnll  sell  in  their  own  and  other  European  markets. 
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Caterpillars"  and  Their  Construction — IV By  K.  H.  CONDIT 
Managing   Editor,   American   Machinist 

The  controversy  between  the  high-speed,  light-weight  autontotive 
engine  experts  and  those  who  advocate  the  slower,  heavier  type 
still  rages,  one  side  leading  in  one  field  of  development  and  the 
other  somewhere  else.  The  latter  class  finds  one  of  its  shining 
examples  in  the  caterpillar-tractnr  motor. 

(Part  III  appeared  in   our  previous   issue.) 

IF  TH
E  moto

r 
is  the  heart  of 
an  automobi

le 

it  is  equally  vital 
to  the  traction 

engine  and  in  or- 
dinary tractor  use 

it  is  subjecte
d  

to 
strains  that  would 

induce  angina  pec- 
toris, heartb

urn, 

or  valvular 
 
trouble 

of  a  serious 
 
na- 

ture in  a  weak 

organ. 
 
Conse- 

quently,
  

it  must 

be  sturdy 
 
to  a 

marked 
 
degree

 

and  able  to  give 

steady  service  un- 
der all  sorts  of 

conditio
ns.  

The 

Britis
h  

army 

went  a  long  way 

in  supplyi
ng  

all 
sorts  of  weather 

to  test  the  cater- 

pillars by  using 

them  in  France, 

Gallipoli,
  
Egypt 

and  Mesopotamia  in  all  seasons.  At  this  writing  there  is 
no  record  of  their  having  been  used  at  Archangel  or  on 
the  Murmansk  Coast  but  they  would  undoubtedly  have 
given  the  same  reliability  under  such  arctic  conditions 
because  they  have  already  done  similar  work  in  Rocky 
Mountain  snowdrifts. 

As  most  of  this  series  has  been  devoted  to  the  120-hp. 
caterpillar  this  description  will  be  confined  to  the  six- 
cylinder  motor  used  in  that  machine  which  differs 
materially  from  the  ones  used  in  the  smaller  models. 
The  demands  of  the  various  governments  for  which 
the  Holt  Manufacturing  Co.  was  building  tractors  were 
so  insistent,  that  standardization  of  a  line  of  motors 
of  varying  power,  as  the  design  of  the  Liberty  motor 
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was  standardized, 
was  out  of  the 

question,  and  the 
L-head  cylinders 

of  the  "120"  bear 

slight  resem- 
blance to  the  de- 

tachable I-h  e  a  d 
ones  used  in  the "75."  Each  gives 

results,  however, 

which  is  the  prin- 
cipal requirement. 

The  120-hp.,  six- 
cylinder  engine, 
shown  in  Figs.  30 
and  31,  develops 
its  rated  power  at 

550  r.p.m.  With 

such  a  slow  maxi- 
mum of  speed  no 

attempt  has  been 

made  to  counter- 

balance the  crank- 
shaft and  the  un- 

conventional fir- 

ing order  of  1-3-5- 6-4-2  is  used  with- 

out undue  vibra- 
tion and  rock.  The 

cylinders  have  a  base  of  7i  in.  and  a  stroke  of  8  in., 

placing  this  motor  among  the  largest  mobile  internal- 
combustion  engines  built.  With  cylinders  of  this  size 
even  a  low-compression  motor  requires  some  form  of 
compression  release  to  enable  it  to  be  started  by  hand ;  on 
this  one  relief  cocks,  low  on  the  side  of  the  cylinders  and 
connected  by  a  long  bar,  are  fitted  as  shown  in  Fig.  30. 

An  extra-heavy  Stewart  vacuum  tank  is  fitted  to  take 
care  of  the  fuel  feed  to  the  carburetor  when  the  tractor 

travels  up  or  down  a  100-per  cent,  grade — not  an  un- 
usual feat,  by  the  way.  Lubrication  is  by  combined 

gravity,  splash  and  force  feed;  a  double-gear  pump 
drawing  the  oil  from  the  crank  case  and  supplying  the 

splash  troughs,  while  a  gravity  oiler  at  one  end  of  the 

KIG.    30.      SIDE  VIEW   OF   120-HP.   ENGINE 
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FIG.  31.      I'ARTIAI.,  SECTION  OF  120-HP.  ENGINE 

motor  and  a  belt-driven  force-feed  lubricator  at  the 
other  feed  cylinder  walls  and  main  bearings. 

Air  strainers  remove  the  dust  from  the  carburetor 
intake  air,  a  very  necessary  task  on  a  traction  engine, 
and  ignition  is  by  high-tension  magneto  with  impulse 
starter.  An  unusual  feature  is  the  separation  of  the 

water  circulating  pump  from  the  engine,  it  "being 
mounted  independently  on  the  main  frame  and  driven 

by  the  same  flat  belt  which"  drives  the  fan. 
The  crank  case  is  of  the  barrel  type  and  is  provided 

with  large  side  plates  which  afford  access  to  the  bear- 
ings and  permit  the  removal  of  connecting-rods  and 

pistons  without  disturbing  the  cylinders.  The  crank 
eases  are  iron  castings  and  the  machine  arrangement 
to  take  care  of  them  is  quite  compact. 

In  Fig.  32  it  will  be  seen  that  the  sides  of  the  two 
cases  facing  the  man  with  the  steel  scale  are  inclined 
inward  at  the  top.  For  the  first  machine  operation 
the  case  is  placed  with  the  inclined  face  downward 
and  resting  on  wedges,  in  which  position  the  opposite 
side  and  the  top  are  planed  simultaneously.  The  cases 
are  then  shifted  to  the  milling  machine  shown  in  Fig. 
32  by  means  of  an  air  hoist  running  on  an  overhead 
rail  and  the  tapered  side  is  milled,  wedges  again  being 

used  to  bring  it  horizontal. 
The  case  is  then  turned  over 
and  the  bottom  is  milled,  the 

operation  shown  in  the  illus- 
tration. Efficient  use  of  the 

machine  is  indicated  here  by 
the  set-up  of  two  cases  on  the 
table  and  the  row  of  radiator 
headers  lined  up  along  the  side 
to  make  use  of  the  side  heads 
at  the  same  time. 

The    next    shift    takes    the 

"liJLn'  PTiWl  cases     to     horizontal     boring 
iFHrl^  [— jJl^xt:;  mills  where  the  ends  are milled,  the  end  holes  bored  and 

the  camshaft  and  crankshaft 
bearings  bored  and  reamed. 
Top  and  bottom  holes  are 
drilled  in  ordinary  drilling 
machines,  a  simple  templet  jig 
being  used  for  the  top. 

The  crankshaft  is  a  0.35  to 

0.45-carbon-steel  drop-forging  nearly  8  ft.  long  and  is 
heat-treated  to  an  elastic  limit  of  65,000  to  70,000  lb.  per 
sq.in.  Upon  entering  the  shop  it  first  passes  through  the 
rough-grinding  department  where  the  burrs  and  rough 

FIG.   33. UKNlNi;   CRANK.SHAFT  M  A  I  .V  JOITRNALS 

I'UG.  32. 11LL1.ING  CRANK  CASES  AND  RADIATOR 
HEADER.S 

spots  are  removed.  It  then  goes  to  a  24-in.  lathe  with 
graduated  bed  wliere  it  is  laid  out,  the  steadyrest  grooves 
turned  and  the  extra  lengths  cut  off.  The  flange  is 
next  turned  and  faced  and  the  main  journals  turned  to 
limits  of  0.004  in..  Fig.  33.  The  shaft  is  then  trans- 

ferred to  a  lathe  with  offset  centers  and  the  crankpins 
are  turned  to  the  same  limits.  The  six  ho'es  for  the  fly- 

wheel bolts  are  next  drilled  in  a  horizontal  drilling 
machine  and  finally  the  journals  are  ground  to  limits  of 
0.001   in.  and  the  crankpins  to  0.002  in. 

The  heavy,  singly  cast,  iron  cylinders  start  their 
course  in  the  machine  shop  at  a  drilling  machine  where 
the  priming-cup  hole  in  the  center  of  the  head  is  drilled 
and  counterbored  to  serve  as  a  locating  point  for  suc- 

ceeding operations.  The  cylinder  is  then  placed  in  the 
hea\'j'  pot-chuck  shown  in  Fig.  34  and  rough-  and 
finish-bored  to  0.015  in.  to  0.018  in.  from  final  size. 
Another  tool  chamfers  the  end  of  the  bore.  The  follow- 

ing transformation,  made  on  an  adjacent  machine,  con- 
sists of  facing  the  flange  and  tuniing  the  skirt  and  the 

work  is  then  sent  to  the  drilling  machines  where  the 
first  operation   is  to   drill   the   four   stud   holes   to   act 
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as  locating  points  for  the  other  drilling  operations. 
The  valve  seats  and  valve-stem  guides  are  bored  and 
reamed  and  the  pipe-connection  holes  drilled  and  tapped 
and  the  cylinder  then  proceeds  to  the  milling  department 
where  the  upper  and  lower  water  manifold  flanges  and 
the  inlet  and  exhaust  port  flanges  are  faced.  The  bore 
is  then  finished  in  an  internal  grinding  machine,  water 
being  circulated  through  the  cylinder  water  jacket 
during  the  process. 

Fig.  35  shows  the  piston  and  connecting-rod  assembly. 
The  various  machining  operations  on  the  rod  were 
taken  up  in  detail  in  the  previous  series  of  articles  on 

the  "75"  as  built  in  the  Stockton,  Calif.,  plant  of  the 
Holt  Manufacturing  Co.  The  four-bolt  type  of  bearing- 
cap  connection  and  the  oil  scupper  on  the  cap  are  worthy 
of  note.  The  piston  itself  is  of  cast  iron  with  three 
compression-ring  slots  and  three  oil  grooves.  The 
piston  pin  is  held  in  by  two  setscrews  which  run  clear 
through  the  pin  and  into  recesses  in  the  bosses, 
the  piston-pin  bushing  being  held  in  the  connecting- 
rod. 

The  raw  piston  casting  goes  first  to  an  18-in.  lathe 
where  the  lower  lip  is  rough-bored  and  the  face  turned. 
The  outer  surface  is  then  rough-turned  and  the  solid 
end  faced.  After  this  the  piston  goes  to  the  heat- 
treating  department  where  it  is  baked  from  60  to  80 
min.  at  a  temperature  of  1400  to  1500  deg.  F.  to  relieve 

cooling  strains  and  prevent  distortions.  The  lower  lip 
and  face  are  next  finish-turned  and  the  outside  finish- 
turned,  slotted  and  faced  in  an  automatic  turret  lathe. 
Oil  weepers  and  pin  retainer  holes  are  next  drilled. 
The  rough-grinding  operation  is  then  completed  and  the 
piston  moves  to  a  turret  lathe  where  the  piston-pin 
holes  are  bored  and  reamed  and  the  bosses  faced. 
Finish-grinding  completes  the  part. 

This  takes  care  of  only  a  few  of  the  motor  parts 
but  most  of  the  machine  work  is  quite  conventional 
and  is  noticeable  principally  because  of  the  size  of  the 
work.  Here  again  pressure  of  war  work  has  kept  old 
methods  in  force  to  pre^jent  possible  hold-ups  in  pro- 
duction. 

The  radiator,  however,  possesses  several  unusual  and 
valuable  features.  Front  and  rear  views  of  the  radiator 
are  shown  in  Fig.  36  which  illustrates  the  double  coil- 

FIG.   37.      REMOVING   DAMAGED  RADIATOK   .SECTION 

spring  supporting  arrangement  to  protect  the  more 
or  less  fragile  tubes  from  the  shocks  of  traveling  over 
rough  ground  and,  in  the  rear  view,  the  sight  glass 
through  which  circulation  is  observed  and  the  sheet 
metal  shroud  to  insure  air  being  drawn  through  all 
parts  of  the  radiator. 

I  ■'■ 

FIG.  35.      PISTON  AND  CO>fNBCTING-ROD  PARTS 
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The  radiator 

consists  of  upper 
and  lower  cast- 
iron  headers  and 
two  channel-iron 
side  members 
which  are  bolted 
together  and  in 
which  are  mount- 

ed the  32  radiator 
sections.  Each 
section  has  five 
copper  tubes  with 
spiral  fins  which 
are  fitted  into 
brass  section 
headers.  The  sec- 

tion headers  are 
held  in  place  by 
the  three-pronged 
dogs  shown  and 
are  readily  remov- 

able for  repair  as 
illustrated  in  Fig.  37.  This  feature  is  particularly  valu- 

able for  field  service  or  military  work  where  a  repair 
shop  is  not  readily  available.  If  extra  sections  are  not 
available  and  the  damaged  one  is  beyond  fixing  the  radi- 

ator may  be  kept  working  at  almost  its  ordinary  eflS- 
eiency  by  replacing  the  damaged  section  with  blind  gas- 

FIG.    38.      STRING-MILLING   RADIATOR   HEADER   ENDS 

kets  inserted  be- 
tween the  header 

holes  and  the  sec- 
tion header  ends, 

thus  cutting  off 
the  circulation 

from  the  damag- 
ed unit.  Leaving 

out  the  broken 

piece  altogether 
and  plugging  the 
header  holes 
would  result  in 
most  of  the  air 
being  drawn 

through  the  va- 
cant spot  thereby 

allowing  the  rest 
of  the  radiator  to 
heat  up  too  much. 

Milling  opera- 
tions on  the  cast- 

iron  headers  are 

interesting  principally  from  the  number  of  pieces  set 
in  the  machine  at  one  time.  The  facing  of  the  top 
flange  is  shown  in  Fig.  32,  where  the  pieces  are  set 
up  alongside  the  crank  cases  to  make  use  of  the 
side  heads  of  the  machine.  In  Fig.  38  the  headers 
are  shown  set  for  the  end  cuts,  14  pieces  being  put  in 

FIG.    36.     FRONT  AND  REAR  VIEWS   OF   RADIATOR 
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the  machine  at  once.  The  other  milling  operation  on 
these  parts  consists  of  finishing  the  surface  for  the 
tubes  and  is  done  on  a  vertical  milling  machine.  The 
holes  for  the  section  headers  and  retaining  studs  are 
drilled  in  a  16-spindle  drilling  machine  and  the  tapping 
is  done  in  a  Garvin  tapping  machine. 

Machining  of  the  brass  section  headers  includes 
reaming  and  countersinking  the  five  holes  for  the 

copper  radiator  tubes  and  hollow-milling  the  end  which 
enters  the  radiator  header.  A  i\-in.  hole  is  also  drilled 
in  the  baffle  plate  to  permit  air  to  enter  when  the  radia- 

tor is  being  drained.  This  is  made  necessary  by  the 
fact  that  the  circulation  system  is  a  closed  one  which 
would  become  air  bound  if  this  hole  were  not  drilled. 
The  headers  are  next  dipped  in  muriatic  acid  and  then 
in  hot  solder  to  tin  them. 

In  the  meantime  the  finned  copper  tubes  have  been 
stripped  at  the  ends  and  for  a  short  distance  in  the 
center  for  a  supporting  clamp  and  the  ends  tinned. 
Five  tubes  are  then  assembled  into  each  pair  of  section 
headers  and  soldered  in  place  and  each  section  is  tested 
under  20  lb.  water  pressure  for  leaks. 

The  sections  are  then  assembled  in  the  radiator 
frame  and  the  radiator  is  tested  under  the  same  water 
pressure  as  the  headers.  The  inspectors  on  this  test  are 
provided  with  hammers  and  electric  spot  lights  and 

they  don't  hesitate  to  use  both  to  determine  the  presence of  leaks. 

The  final  installment  will  take  up  the  assembly  and 
testing  of  caterpillars   at   the   Peoria  plant. 

Four  Simple  Fixtures  for  Motor  Work 
By  Frank  C.  Hudson 

While  large  production  enables  the  designing  and 
employment  of  fixtures  of  various  kinds  which  are  too 
expensive  for  the  ordinary  shop,  it  often  requires  fully 
as  great  designing  ability  to  prepare  fixtures  simple 
enough  to  be  used  economically  with  small  production. 
The  first  two  illustrations  show  the  methods  of  the  Auto- 

car Co.,  Ardmore,  Penn.,  in  grinding  the  head  of  its 
valve  lifter. 

Fig.  1  shows  a  lifter  A  clamped  into  position  ready  to 
be  placed  on  the  table  of  a  small   horizontal-spindle 
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FIG.  3.     MUL.TIP1,E  MILiilNG  FIXTURE  FOR  VALVE  tJFTBR 

grinding  machine.  The  body  of  the  lifter  rests  in  the 
V-block  B,  while  the  head  is  positioned  by  the  plunger 
C  which  is  pressed  back  as  the  head  makes  contact  with 

it.  The  T-head  bolt  D  is  then  swung  into  the  position 
shown  and  is  tightened  by  the  handle  E  which  is  vir- 

tually a  nut  for  drawing  the  work  against  the  holder. 
Two  of  the  valve  lifters  are  usually  ground  at  the  same 
time,  but  in  the  picture  one  has  been  omitted  so  as  to 
show  the  construction  of  the  fixture  more  clearly. 

For  grinding  the  radius  on  the  head,  another  simple 
fixture,  Fig.  2,  has  been  provided.  The  body  of  the 
valve  lifter  A  rests  in  a  V-block  B,  the  side  of  the  head 
previously  ground  resting  against  the  stop  C.  The  rad- 

ius is  then  formed  by  turning  the  movable  part  of 
the  fixture  on  its  axis,  the  stop  D  being  provided  so 
as  to  make  it  easy  to  handle  the  fixture  without  undue 
attention. 

A  multiple  milling  fixture  for  these  same  valve  lifters 
A  is  shown  in  Fig.  3.  The  action  is  easily  understood 
as  the  blocks  B,  used  for  clamping,  float  in  the  body 
of  the  fixture  and  all  are  held  with  a  uniform  grip  by 
tightening  one  screw.  The  floating  of  these  blocks 
make  it  possible  to  machine  any  desired  number  from 
one  up  to  its  full  capacity. 

The  fixture  shovra  in  Fig.  4  is  the  outcome  of  more  or 
less  satisfactory  results  in  grinding  the  square  shaft 

FIG.  1.  GRINDING  FLAT  FACE  ON  VALVE  PLUNGER PIG.  2,  HOW  THE  RADIUS  IS  GROUND 
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VIG.   4.     GRINDING  A  SQUAKK  .SHAh'T   WITHOUT  CENTERS 

shown  between  centers.  After  the  shaft  has  been 

milled,  it  is  laid  on  the  hard-steel  blocks  A,  B,  and 
C,  with  the  cylindrical  ends  in  contact  with  the  stops 
D  and  E.  The  strap  F  holds  it  in  place,  but  re- 
auires  very  little  pressure.  After  the  first  side  is 
ground,  the  shaft  is  turned  so  that  the  ground  side  rests 
on  the  hardened-steel  blocks,  and,  as  these  are  at  right 
angles  with  the  spindle  of  the  grinding  machine,  the 
second  side  is  finished  at  90  deg.  from  the  first. 

By  locating  the  cylindrical  surfaces  against  the  stops 
D  and  E,  it  is  an  easy  matter  to  grind  the  four  sides 
concentric  with  the  shaft  itself.  An  adjusting  screw 
enables  the  fixture  to  be  kept  square  with  the  grind- 
ing-machine  spindle,  so  as  to  secure  parallel  instead  of 
taper  sides. 

Milling  Fixture  for  Crank-Case 
Gear  Cover 
By  I.  B.  Rich 

Fig.  1  shows  the  fixture  used  by  the  Pierce-Arrow 
Motor  Car  Co.  for  milling  the 

joint  surface  on  the  crank-case 
gear  cover.  In  order  to  avoid 
any  springing  of  the  casting 
under  the  pressure  of  the  mill- 

ing cutter,  it  is  supported  at 
13  points  properly  distributed 
around  the  edge. 

These  supporting  points  are 
mounted  on  suitable  springs 
so  that  they  will  make  good 
contact  with  the  under  surface 
of  the  casting  and  at  the  same 
time  take  care  of  any  irregu- 

larities which  may  exist. 
After  the  casting  is  firmly 
steadied  on  these  supporting 
points  and  clamped  in  position 
by  the  three  studs  showm,  each 
supporting  plunger  is  then  fas- 

tened in  its  position  by  the 
setscrew  provided  for  this 
purpose. 

This  has  proved  very  suc- 
cessful and  no  difficulty  is  ex- 

perienced from  the  springing 
of   the   valve-gear-cover   cast- 

FIG.    1. 
MILLING    FIXTURE   USED    FOR   MILLING   CRANK- 

CASE  GEAR  COVER 

ing,  even  though  it  is  of  light  section  and  a  fairly  heavy 
cut  is  taken. 

The  construction  details  of  this  fixture  are  shown  in 
Fig.  2.  This  shows  the  work  in  position  and  the  way 
in  which  the  spring-actuated  supports  make  contact  on 
the  under  side  of  the  bolt  flange.  It  also  shows  how 
they  are  held  by  setscrewa  after  being  properly  posi- 
tioned. 

The  type  of  washers  used  is  also  shown,  some  being 
in  the  form  of  C-  or  open-side  washers  having  three 
raised  points  for  contact  with  the  work,  though  in 
one  position  a  solid  washer  is  used. 

C-S  3 

DETAILS    OF    THE    FIXTURE 
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How  to  Use  Stellite 
By  G.  L.  KRONFELD 

Stellite  is  an  alloy  composed  of  cobalt,  chromium 
and  other  semi-rare  metals  and  as  its  strength  is 
much  less  than  that  of  steel  it  will  consequently 
not  stand  the  rough  usage  frequently  given  the 
latter  metal.  This  article  deals  with  stellite  as 
used  in  the  art  of  cutting  m.etals,  the  object  being 
to  outline  a  few  points  that  should  be  taken  into 
consideration,  as  tvell  as  to  describe  some  of  the 
tools  made  from  this  alloy. 

FOR  ordinary  shop  practice  No.  2  grade  stellite 
is  recommended  for  steel  and  No.  3  for  cast  iron, 
malleable  iron  and  other  cast  metals.  A  No.  4 

grade  stellite  has  been  manufactured,  but  this  grade  has 
not  been  sufficiently  commercialized  to  enable  any  defi- 

nite information  to  be  given  in  regard  to  it.  The  writer 
also  recommends  No.  3  grade  stellite  for  hard  steel, 
nickel  steel,  chrome-vanadium  steel  and  hard  metals  in 
general.  It  is  advantageous  in  all  cases  to  determine  the 
proper  grade  of  stellite  to  use  on  hard  and  tough  steels 
by  actual  test.  On  soft  grades  of  cast  iron  No.  2  grade 

stellite  will  often  show  up  to  decided  advantage,  espe- 
cially in  the  inserted  teeth  of  milling  cutters. 

Stellite  works  best  at  high  speeds  and  consequently 
it  is  not  economical  to  use  it  on  machines  that  will  not 

stand  the  "gaff,"  or  are  in  such  condition  that  the 
work  cannot  be  machined  at  efficient  speeds  and  feeds. 
One  of  the  sources  of  trouble  when  using  stellite  is  the 
belting.  Slack,  oily,  badly  patched  and  worn  belts  are 
not  coincident  with  good  shop  practice,  irrespective  of 
the  kind  of  cutting  tool  used.  There  is  absolutely  no 
use  speeding  up  a  machine  or  trying  to  obtain  heavy 

cuts  unless  there  is  the  proper  "push"  behind  the  tool 
and,  in  the  writer's  judgment,  it  is  false  economy  to  use 
stellite  unless  the  equipment  in  every  sense  of  the  word 
is  capable  of  doing  what  is  asked  of  it. 

When  first  using  stellite  it  is  recommended:  For  ma- 
chining cast  iron  and  malleable  iron,  at  first  to  main- 

tain the  usual  depth  of  cut  and  rate  of  feed  and  increase 
the  speed  between  25  per  cent,  and  50  per  cent,  over  that 
when  high-speed  steel  is  used;  for  machining  steel  with 
stellite,  a  little  discretion  should  be  used  and,  to  start 
out  with,  the  feed  should  be  slightly  decreased  and  the 
speed  increased  25  per  cent,  to  100  per  cent,  according 
to  its  hardness  and  toughness.  Anybody  conversant 
with  ordinary  shop  practices  can  readily  judge,  once  the 
tool  and  work  are  running  satisfactorily,  how  to  adjust 
his  feeds  and  speeds  to  obtain  the  most  economical  com- 

mercial results. 
As  a  general  rule  it  is  not  economical  to  increase  the 

speed  to  such  an  extent  that  the  amount  of  work  done 
between  grinds  falls  below  that  of  high-speed  steel. 
Most  efficient  results  are  attained  when  the  tool  life  of 

stellite  is  equal  to,  or  better  than,  that  of  high-speed 
steel.  Where  the  conditions  are  favorable,  a  tool  life 

of  stellite  can  readily  be  attained  which  is  consider- 
ably longer  than  that  of  high-speed  steel,  in  spite  of  the 

increased  cutting  speed.  Under  certain  conditions,  such 
as  machining  hard  castings,  hard  steel,  etc.,  where  it  is 
not  possible  to  increase  the  speed  or  feed  it  has  still  been 
found  advantageous  to  use  stellite  on  account  of  its  con- 

siderably longer  tool  life.  Stellite  cuts  best  when  the 
tool  has  a  dull-red,  almost  invisible,  glow.  This  fact 
has  been  disclosed  very  often  in  actual  practice  when 
an  increase  in  tool  life  has  been  obtained,  not  by  de- 

creasing but  by  increasing  the  cutting  speed  and,  some- 
times, the  feed,  instead  of  decreasing  them.  This  fact 

should  be  kept  in  view,  although  in  general  the  rule  that 
increased  tool  life  is  obtained  by  decreasing  the  cutting 
speed  should  be  followed. 

There  is  nothing  mysterious  about  the  grinding  of 
stellite  tools — the  same  fundamental  principles  being  in- 

volved for  stellite  as  for  high-speed  steel. 
On  account  of  the  hardness  of  stellite,  tools  made 

from  it  should  never  be  given  a  "lip."  The  term  lip 
should  not  be  confounded  with  the  terms  back  rake  or 
side  rake.  On  account  of  the  peculiarity  of  stellite, 
however,  departure  from  the  fundamental  rules  has 
often  lead  to  good  results. 

The  writer  recommends  the  rakes  given  in  the  accom- 
panying table  for  stellite  tools,  which  can  be  readily  ob- 

tained on  tools  made  from  standard  bar  stock  either 
used  in  toolholders  or  welded  onto  carbon-steel  shanks. 

TABLE  OF  RAKES  RECOMMENDED  FOR  STELLITE  TOOLS 

Metal  To  Be  Cut  Back  Rake  Side  Rake  End  Rak.- 
Cast  iron,  malleable  iron  and  other  cast 

metals     5  to  10°  0  to  8"  4  to  7° 
Steel      510  14"  3  to  10"  4  to  7° 
Brass     Oto*"  0to4<'  4  to  7" 

It  has  been  found  that  cast  iron  can  be  machined 
with  a  flat  tool  (that  is,  a  tool  without  back  or  side 
rake)  but  a  back  rake  at  least  is  strongly  recommended 
that  will  give  a  lip  angle  of  68  deg.  to  81  deg.,  according 
to  the  grade  of  cast  iron  to  be  machined. 

Due  to  the  fact  that  stellite  is  a  cast  product  the 
metal  is  harder  on  the  outside  than  toward  the  core,  and 
on  this  account  the  writer  suggests  that  a  stellite  tool 
should  not  be  ground  on  the  top  except  when  absolutely 
necessary.  For  this  reason  it  is  recommended  that  only 
sufficient  side  rake  be  given  a  tool  to  allow  the  chip  to 
run  off  nicely.  Standard  commercial  toolholders  are 
made  so  that  a  back  rake  is  given  the  bit;  and  where 
comparatively  light  cuts  are  taken,  the  machinists 
should  be  instructed  not  to  grind  the  top  of  the  stellite 
tool. 

One  of  the  chief  troubles  when  using  stellite  is  break- 
age. When  deciding  what  type  of  toolholder  to  use, 

this  fact  should  be  given  due  consideration.  There  are 
several  toolholders  on  the  market  suitable  for  stellite. 

It  is  the  writer's  experience  that  the  toolholder  giving 
the  best  results  will  hold  the  stellite  firmly  as  near  the 
cutting  edge  as  possible  and  not  in  any  way  bend  the 

"bit.  Irrespective  of  the  type  of  toolholder  used,  care 
should  be  taken  that  the  top  and  bottom  are  perfectly 

flat  and  free  from  chips.  It  has  been  the  writer's  ex- 
perience that  almost  90  per  cent,  of  breakage  trouble 

has  been  due  to  neglect  of  the  above  precautions.  As  a 

guide,  it  is  suggested  not  to  allow  the  bit  to  project  un- 
supported farther  than  its  depth. 

The  writer  will  describe  a  few  homemade  toolholders 
that  have  been  used  with  success. 

Fig.  1  shows  a  toolholder  used  successfully  on  various 
kinds  of  work.     The  sketch  is  self-explanatory.     This 
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FIGS.   1  TO  6.      EXAMPLES  OF  HOLDERS   FOR  STBLLITB  TOOLS 

Fig.  1 — A  holder  for  square  tools.  Fip.  2 — A  holder  for  round  tool.s  used  for 
turning  shells.  Fig.  3 — A  split  holder  for  rouRhing  tools.  Figs.  4  and  5 — Holders  for 
holding  square  tools  on  end.     Fig.  6 — Method  of  using  holders  shown  in  Figs.   5  and  6. 

holder  is  economical  as  the  stellite  can  be  used  until 
but  very  little  is  left. 

Fig.  2  shows  a  toolholder  that  was  used  successfully 
for  finish  rough-cutting  and  finish-turning  shells.  A  is 
the  stellite  tool,  B  the  toolholder  body,  C  an  adjusting 
screw,  D  a  setscrew  for  holding  the  stellite  tool  A 
rigidly.  It  will  be  noticed  that  the  stellite  tool  (i-in.  in 
diameter  in  this  case)  is  set  up  on  end  and  ground  cup 
shaped.  When  the  tool  becomes  worn  in  one  spot  the  oper- 

ator loosens  setscrew  D  and  gives  the  stellite  tool  A  a 
slight  turn  and  then  tightens  setscrew  D  again,  thus 
gaining  a  new  cutting  edge  on  his  tool.  He  can  now  pro- 

ceed with  his  work  without  talking  his  holder  out  of  the 
toolpost  and  without  making  any  major  adjustments  on 
his  lathe.  This  .i-in.  round  tool  will  give  four  to  five  cut- 

ting edges  on  each  end;  making  eight  to  ten  per  tool. 
Fig.  3  shows  a  toolholder  similar  to  that  shown  in 

Fig.  2.  This  was  used  very  successfully  for  rough-turn- 
ing shells.  The  li  in.  in  diameter  stellite  tool  A  is 

clamped  in  the  split  toolholder  B  with  bolt  C.  Washer 
fillers  T>  are  inserted  as  the  tool  wears  down.  Setscrew 
E  is  used  to  force  open  the  split,  should  the  stellite  bit 
stick.     The  ends  are  ground  cup  shaped  and  each  end 

will  give  at  least  four  cutting  edges. 
It  must  be  borne  in  mind  that  tools, 
as  shown  in  Figs.  2  and  3,  offer  too 
much  resistance  and  consume  too 

much  power  for  ordinary  shop  prac- 
tice although  for  their  special  pur- 

poses they  gave  excellent  results. 
Figs.  4  and  5  show  holders  for  hold- 

ing 1-in.  square  stock  on  end.  The 
stellite  tool  A  in  Fig.  4  is  clamped 
down  by  bolts  Z)  between  the  two 
body  halves  B  and  C.  Fig.  5  shows 
the  tool  A  held  firmly  against  body  B 
by  pull  rod  C  and  nut  D.  As  can  be 
readily  seen,  both  tools  are  used  as 
diamond  tools  and  the  required  rake 

ground  on  the  end.  The  set-up  on 
the  lathe  of  both  the  toolholders 
(Figs.  4  and  5)  is  shown  in  Fig.  6, 
which  is  self-explanatory. 

The  above  describes  a  few  home- 
made toolholders  in  which  stellite  has 

been  used  successfully.  Shop  prob- 
lems are  so  manifold,  however,  that  it 

will  always  pay  to  investigate  the 
designing  of  a  suitable  toolholder  for 
production  work,  irrespective  of  the 
kind  of  cutting  tool  adopted  for  the 

particular  job. 
It  has  sometimes  been  found  that 

stellite  will  give  good  results  when  the 
tool  is  set  above  the  center,  especially 
when  chatter  occurs.  The  writer  has 
set  the  stellite  tool  1  in.  to  IJ  in.  above 

center  when  machining  6-in."  shells 
and  forgings  of  large  diameter  and 
has  obtained  longer  tool  life  than 
when  the  tool  was  set  on  center  or 
only  slightly  above.  However,  this 
point  should  not  be  taken  as  a  gen- 

eral rule. 

When  stellite  was  first  introduced 
many  advocated  welding  it  to  steel 
shanks,  either  electrically  or  by  the 
oxy-acetylene  process.  Such  procedure 

is,  in  the  opinion  of  the  writer,  too  severe  on  both  the 
stellite  tip  and  the  shank;  although  thousands  of  tools 
so  welded  have  been  used  with  astonishing  success.  A 
method  of  welding  is  as  follows:  The  carbon-steel 
shanks  and  stellite  tip  are  prepared  as  shown  in  cross- 
section  in  Figs.  7  or  8.  The  two  units  are  then  placed 
on  a  plate  and  welded  together,  soft  iron  or  steel  being 
used  as  a  flux.  Electric  or  oxy-acetylene  welding  of 
stellite  tools  is  not  recommended.  Stellite  can  be  suc- 

cessfully butt-welded  onto  steel  shanks  with  an  electric 
butt-welder,  the  process  being  similar  to  that  of  butt- 
welding  steel.  Butt-welded  tools  are  advocated  by 
many  for  Lo-Swing  lathe  tools  and  tools  for  Potter  and 
Johnson  automatics,  as  shown  in  Figs.  9  and  10. 

Welding  Stellite  to  Carbon  Steel 

For  welding  stellite  to  carbon  steel,  the  writer 

strongly  recommends  the  use  of  "Tip-It"  welding  com- 
pound. This  compound  affords  an  efficient  and  simple 

welding  process,  which  is  as  follows:  The  shank  A 
and  the  stellite  tip  B,  Fig.  11,  are  first  prepared  so  as  to 
have  a  good  welding  fit.  The  stellite  should  then  be 
placed  back  toward  the  tail  of  the  shank  and  the  shank 
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preheated  in  a  furnace  or  forge  up  to  1700  deg.  F.  or 

1800  deg.  F."  The  stellite  should  be  a  very  dull,  almost 
invisible,  red.  When  the  proper  temperature  has  been 
reached,  the  shank  should  be  removed  and  the  welding 
surface  cleaned  with  a  file  or  wire  brush  to  remove 

any  scale  that  has  formed,  and  a  layer  of.  the  Tip-It 
welding  compound  sprinkled  on  this  welding  surface. 
The  stellite  tip  is  then  put  in  place  and  the  tool  heated 
up  to  between  2000  deg.  F.  and  2100  deg.  F.  when  the 
welding  compound  will  flow.  This  will  be  indicated  by 
a  slight  blue  flame.  When  the  welding  temperature  has 
been  attained,  the  tool  should  be  subjected  to  light 
pressure,  approximately  50  lb.  per  square  inch.  A  small 
air  press,  an  arbor  press,  a  screw  press,  or  vise,  turned 
up  vertically,  can  readily  be  used  for  this  purpose. 

Care  should  be  taken  that  there  is  plenty  of  coke 

bedding  under  the  tool  in  a  coke  fire  or  forge.  When- 
using  a  gas  or  oil  furnace,  oxidation  sometimes  takes 
place  when  the  flame  strikes  the  tool  directly.  Oxida- 

tion can  be  overcome  by  placing -a  couple  of  bricks  in 
the  furnace  to  divert  the  flame. 'ie///^ 

'F/'jx 

^■Sfee/ Me/cf           ^.'SM/iie 

Mill    End   Tool 
^■3fe//rie 

t 
■S^///fe 

■Ffux 
BuWon    End    Tool 
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SteJ/rfe Fie. lO Sf^/ 
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FIGS.   7  TO   11. 

FIO.  11 

EXAMPLES   OF  WELDED  TOOLS 

Figs.  7  and  8 — Welding  stellite  tips  to  steel  shanks.  Fig.  9 — Welded  tools  for  use  in 
LiO-Swing  lathe.  Fig.  10 — Welded  tool  for  use  in  Potter  and  Johnson  automatic  lathe. 
Fig.  11 — Method  recommended  by  the  author  for  welding  stellite  tips  to  steel  shanks. 

Besides  the  arc  and  oxy-acetylene  welding  processes, 
butt-welding  and  welding  with  Tip-It,  many  ways  of 
fastening  stellite  tips  to  carbon-steel  shanks  have  been 
tried  with  varied  success.  Brazing  with  copper  and 
brass,  both  in  sheet  and  powdered  form,  has  been  used. 
The  writer,  however,  does  not  recommend  copper  or 
brass,  as  the  results  are  too  uncertain. 

The  Question  op  Coolants 

The  question  of  coolants  is  often  raised ;  and  as  a  gen- 
eral rule  a  coolant  should  not  be  used  with  stellite  tools 

as  they  cut  far  better  under  a  dull  red  heat  than  when 

cold.  It  is  the  writer's  experience  that  Taylor's  find- 
ings, that  an  increased  speed  can  be  obtained  by  using 

a  coolant,  is  maintained  for  stellite.  Where  a  coolant 
has  been  tried  unsuccessfully  the  trouble  can  be  in- 

variably traced  to  the  fact  that  the  machine  was  not 
capable  of  giving  the  increased  speed  or  standing  the 

'Stellite   is   not   affected   by   heat    until   a   temperature   of   over 
2200  deg.  P.  is  reached,  after  which  it  will  melt  rapidly. 

extra  "gaflf"  necessary  to  create  enough  heat  to  the 
tool  for  it  to  maintain  its  cutting  edge  and  consequently 
an  abrasive  action  occurred.  The  above  conditions 
were  conspicuous  in  plants  manufacturing  shells.  On 
the  smaller  machines  it  was  generally  not  advantageous 
to  use  a  coolant,  while  on  the  larger  and  stronger  ma- 

chines a  coolant  often  worked  to  distinct  advantage. 
These  results  have  also  been  noted  under  commercial 
conditions  with  cast  and  malleable  iron,  as  well  as  steel, 
except  of  course  that  the  amount  of  increase  in  speed 
will  vary  accordingly. 

The  Williams   Internal  Gear 
To  the  Editor: 

The  discussion  on  page  1083,  Vol.  51  of  the  Av^erican 
Machdrnsi,  .relative- to- the  Williams  internal,  gear  is 

interesting,  but  Mr.  Trautschold's  reply  does  not  fairly 
answer  the  objections  to  his  original  statement.  He 
states  that  driving  near  the  wheels  makes  the  trans- 

ference of  power  more  economical  than  in  the  case  of 
worm-drive  transmissions.  Tests  by 
David  Brown  and  Lanchester  indicate 
efficiencies  of  96  per  cent  for  a  worm 
gear.  Surely,  no  internal  gear  could 
exceed  that  efficiency  and  Mr.  Trauts- 
chold  states  plainly  that  the  spur 
gear  is  more  efficient  than  the  bevel 

gear. 
In  Mr.  Trautschold's  internal-gear 

axle  there  are  two  sets  of  spur  gears 
and  one  set  of  bevel  gears  transmit- 

ting the  power,  in  the  place  of  a 
single  set  of  gears  used  with  the 
worm  drive.  There  are  also  at  least 
four  more  bearings  in  his  internal 
gear  drive  than  there  are  in  the 

worm-gear  drive.  As  each  and  every 
set  of  bearings  or  gears  absorbs  some 
power,  two  additional  sets  of  gears 
and  four  additional  sets  of  bearings 
in  the  internal  gear  drive  must  give 
it  a  great  handicap  in  competing  with 
the  worm  drive. 

Mr.  Trautschold's  "homely"  com- 
parison indicates  that  he  has  con- 

fused torque  and  power.  There  is  no 
inherent  power  advantage  in  having  the  internal  gear 
fastened  directly  to  the  wheel;  therefore,  if  the  worm- 
wheel  in  a  worm-drive  axle  is  larger  than  the  internal 
gear  in  an  internal  gear  drive  axle,  it  is  possible,  by 

using  Mr.  Trautschold's  "homely"  comparison,  to  prove 
that  the  worm  drive  is  more  eflScient. 

With  reference  to  Mr.  Trautschold's  statement  that 
there  is  more  economy  in  an  internal  gear  drive,  his 
attempt  to  figure  out  the  relative  efficiency  of  the  worm 
drive  and  the  internal  gear  is  certainly  a  most  arbitrary 
determination.  His  assertion  cannot  be  proved  on  paper 
and  has  never  been  proved  in  road  or  laboratory  tests. 
The  worm-drive  adherents  claim  96  per  cent  efficiency 
and  the  most  enthusiastic  internal-gear-drive  adherents 
only  claim  92  per  cent.  If  the  worm  drive  is  more  eflS- 
cient,  how  can  its  use  entail  a  greater  consumption  of 

gasoline? 
The  internal  gear  preceded  the  worm  gear  as  a  truck 

drive  in  England.  It  has  been  replaced  to  such  an  ex- 
tent that  practically  all  English  trucks  are  now  built 
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with  the  worm  drive.  This  year  more  than  65  per  cent 
of  all  American  trucks  are  equipped  with  worm  drive, 
which  shows  an  increase  over  last  year.  The  producer 

of  the  highest-priced  trucks  in  America  and  the  pro- 
ducer of  the  greatest  quantity  of  trucks  in  America 

have  each  standardized  on  the  worm  drive.  The  internal 
gear  drive  can  be  built  and  can  be  purchased  for  fully 
25  per  cent  less  than  the  worm-gear-drive  axle.  In  the 
face  of  these  figures,  would  Mr.  Trautschold  have  us 
believe  that  the  internal  gear  drive  is  appreciably 
superior  to  the  worm  drive?  If  he  really  thinks  so,  he 
has  a  remarkably  poor  opinion  of  the  intelligence  of 
American  truck  manufacturers  and  users. 

The  writer  has  been  connected  with  the  manufacture 
of  both  worm-drive  and  internal-gear-drive  axles  and 
is  familiar  with  actual  tests.  He  is  therefore  familiar 

with  facts  to  offset  Mr.  Trautschold's  theories  and  can- 
not refrain  from  expressing  surprise  that  Mr.  Traut- 

schold should  make  such  radical  arbitrary  assumptions. 
He  is  still  more  surprised  to  think  that  he  would  try 
to  back  up  his  arbitrary  figures  by  stating  that  he 

"understands"  that  axle  economies  "approaching"  his 
figures  have  been  realized.  If  his  understanding  is  based 
on  actual  figures,  it  would  only  be  fair  to  the  general 

public  and  manufacturers  of  axles,  to  give  out  some- 
thing more  definite.  R.  L.  Murphy. 

A  Compact  Storage  Shed  for  Steel  Bars 
By  Peter  F.  O'Shea 

The  shed  shown  in  the  illustration  stores  a  good  many 
various  sizes  and  kinds  of  steel.  Everything  is  neat, 

compact,  and  instantly  accessible.  The  open-work  con- 
struction, while  strong  enough  to  hold  a  great  many 

tons,  admits  light  to  every  part  of  the  shed,  so  that 
each  bar  of  stock  is  in  plain  sight. 

Such  a  shed  adjoins  the  cutting-ofi  room  of  the  tap, 
die  and  reamer  plant  of  the  Greenfield  Tap  and  Die 
Corp.  It  is  also  used  as  the  main  steel  storeroom 
for  the  other  seven  plants  of  the  corporation,  to  which 
it  issues  steel  on  requisition  to  their  branch  raw- 
material  stores.  Unloading  and  loading  is  done  in  the 
foreground  through  a  wide  double  doorway. 

Steel  requisitioned  from  the  racks  as  raw  material 
for  the  adjoining  plant  is  not  brought  out  the  front 
door  again,  but  is  taken  back  through  the  central  asile, 
which  at  the  farther  end  opens  directly  into  the  cutting- 
off  room. 

A  trolley  rail  underneath  the  ridge  pole  of  the  shed, 
carrying  a  chain  fall,  handles  the  incoming  and  out- 

going steel.  The  trolley  rail  extends  through  the  front 
wall  and  projects  for  several  feet  over  the  yard,  so 
as  to  be  above  the  motor  trucks  for  unloading  and 
loading;  or  the  trucks  may  also  back  into  the  shed 
itself,  the  floor  being  flush  with  the  yard  outside.  Both 
the  floor  and  the  yard  in  front  of  the  shed  are  cemented. 

Long  bars  are  stored  on  end  in  the  back  of  the  shed, 
in  vertical  compartments.  Short  bars  are  racked  hori- 

zontally, as  can  be  seen,  in  the  forward  part  of  the  shed. 
The  bays  for  short  bars  are  built  of  hard-wood  posts, 
channel  iron  and  angle-iron  anchors.  The  compartments 
are  14  in.  across  the  front  from  center  to  center,  and 
spaced  4  ft.  6  in.  deep  from  the  front  of  the  first  row 
to  the  front  of  the  next  row  of  posts  behind.  Holes  are 
spaced  up  the  middle  of  each  post,  and  through  cor- 

responding holes  of  all  the  posts* in  one  row  is  inserted 
i-in.  wrought-iron  pipe.     Through  the  pipe  in  turn  is 

inserted  a  «-in.  iron  rod  to  back  it  up  and  give  it 
strength.  These  composite  rods  hold  the  weight  of  the 
steel  stock.  They  are  strong,  easy  to  make  and  in- 
expensive. 

The  horizontal  bars  divide  the  vertical  bays  into  tiers 
of  compartments  in  which  the  steel  can  be  slid  in  and 
out  very  easily. 

Records  of  the  contents  of  the  compartments  are  kept 
on  the  side  wall  in  the  aisle  by  the  foreman  of  the  steel 
shed. 

These  records  include  not  only  a  perpetual  in- 
ventory but  notations  of  what  compartment  each  kind 

and  size  of  steel  is  stored  in,  and  for  what  purposes  this 
steel  is  intended.  The  destination  of  certain  varieties 
of  steel  is  also  marked  on  the  edge  of  the  compartment. 

A    STEEL-STORAGE    SHED 

The  vertical  bays  are  designed  by  numbers,  1,  2,  3,  4, 

etc.,  left  to  right,  on  each  side  of  the  aisle.  The  hori- 
zontal compartments  in  each  bay  are  lettered  from  the 

top  down.  A,  B,  C,  D,  etc. 
Permanent  tags  nailed  top  and  bottom  to  the  edge 

of  the  post  beside  each  compartment  tell  what  material 
the  contents  are  reserved  for.  The  tags  on  the  ship- 

ments of  steel  are  left  on  after  they  are  in  the  rack,  or 
tucked  into  the  space  between  the  compartment  lable 
and  the  post,  as  if  into  a  pocket  or  envelope.  Long 
bar  stock  is  taken  care  of  farther  back  in  the  shed,  by 
standing  each  rod  on  end  on  the  cement  floor.  But 
to  keep  the  varieties  separate  and  so  that  every  rod  will 
be  accessible,  this  part  of  the  shed  is  also  divided  into 
distinct  compartments.  Each  of  the  side-aisles  serves 
two  bays,  one  on  each  side.  A  bay  is  divided  into 
skeleton  compartments  simply  by  having  iron  rods  pro- 

ject horizontally  a  short  distance  from  the  wall  into 
the  aisle,  so  that  two  of  them  catch  an  armful  of  bars 
and  hold  them  from  tipping  over. 

The  weight  of  the  steel  as  it  stands  on  end  is  entirely 
on  the  cement  floor.  The  more  compartments  there  are, 
the  more  nearly  the  steel  rods  are  balanced,  and  the 
easier  it  is  to  keep  them  from  falling  over  sidewise 
on  each  other.  There  are  no  fronts  to  any  of  the 
compartments.  Once  the  steel  rod  is  tipped  forward 
from  the  back  of  the  compartment,  it  is  free  to  fall 
forward  into  the  aisle.  Steel  is  carried  in  and  out 

vertically.  It  doesn't  need  much  elbow  room  to  handle 
steel  in  this  way. 

This  sort  of  shed  involves  the  least  possible  motion, 
and  every  piece  of  steel  in  it  is  instantly  accessible. 
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Combined  Trimming  and  Shaving  Dies 
By  frank  H.  STANLEY 

In  the  manufacture  of  some  small  machines  there 
are  often  many  parts  that  are  so  nearly  alike 
that  to  make  blanking  tools  for  each  piece  would 
entail  an  endless  expense.  Such  pieces  can  oW 
be  blanked  by  one  set  of  tools  and  the  variations 
in  dimensions  and  contour  may  be  taken  care  of 
by  trimming  dies  built  into  the  same  blocks  as 
the  shaving  dies.  In  this  article  the  author  de 
scribes  and  illustrates  in  detail  some  such  com- 

binations of  dies  that  are  both  novel  and  tV 
genious. 

APIECE  of  work  involving  both  trimming  an
d 

shaving  is  shown  in  Figs.  1  and  2.  This  is  a 
small  steel  cam  with  a  radius,  from  center  to 

point,  of  i^l  in.  It  is  used  on  a  calculating  machine, 
and  it  forms  an  unusually  interesting  application  of 
the  trimming  principle,  for  the  blank  is  not  made  from 

sheet  stock,  but  instead  is  produced  in  the  screw  machine 
where  it  is  turned  out  to  the  form  of  a  disk  0.080  in. 
thick,  with  a  hub  finished  to  0.280  in.  in  diameter,  and 
a  hole  drilled  and  reamed  through  the  center  to  0.155 
in.  Thus  in  the  shape  of  a  thin  disk  it  is  passed 
through  the  press  tools  for  the  making  of  the  cam 

contour  instead  of  being  finished  by  the  more  conven- 
tional process  of  milling  to  shape. 

The  cam  is  made  both  right  and  left  hand,  one  of 

each  being  required  for  each  calculating  machine.  The 

dies  are  correspondingly  made  for  right-  and  left-hand 

lobes,  a  duplication  of  die  openings  being  made  neces- 
sary by  the  hub  extending  at  one  side  of  the  cam.  The 

disks  are  placed  in  the  dies  with  the  hub  located  in 
the  round  end  of  the  opening,  and  the  punch,  upon 

descending,  removes  all  of  the  superfluous  metal  around 
the  cam  by  forcing  the  latter  into  the  die.  The  cam 

is  pressed  down  into  the  die  by  the  punch  to  a  suflS- 
cient  distance  to  allow  the  next  blank  disk  to  enter 
hub  dovra,  but  with  the  lower  face  of  the  disk  resting 
upon  the  face  of  the  die. 

The  construction  of  the  die  is  shown  clearly  in  Fig. 
2.  The  die  openings  are  located  at  a  distance  of  l^V 
in.  apart  to  allow  two  blank  disks  to  clear  one  another 
when  placed  for  trimming  and  to  permit  the  punches 
being  made  separately  with  ample  size  of  base  for 
stability.     The  shape  of  the  punches  is  seen   in  the 

Right  and  Left  Release  Cams 

.  ̂.  Drill  and  CountV' 
( — \  '^/wre  Ibr/ym/lir 

The  Work 

FIG.   2.      DETAII.S  OF  WORK  AND  TOOLS  SHOWN  IN  FIG.  1 

detail,  and  it  will  be  noticed  that  each  is  made  with 

a  base  1  by  \\  in.  in  area  and  secured  by  two  i-in. 
fillister-head  screws  and  two  dowel  pins  of  the  same 
diameter. 

The  pressure  pad  and  stripper,  carried  by  the  punch 
head,  are  fitted  closely  to  the  punches  and  are  normally 
held  downward  upon  the  work  when  the  slide  descends 

by  means  of  four  stiff  pressure  springs  located  at  the 

corners  on  f^-va.  screws.  The  action  of  the  springs 
and  plate  upon  the  upstroke  is,  of  course,  to  strip 
from  the  punches  the  trimmed  off  portion  of  the  disk. 

The  shaving  of  the  cams  is  accomplished  in  the  dies 
shown  in  Figs.  3  and  4. 

FIG.  1.  WORK  TO  BE  TKIMMED  AND  SHAVEU  AND 
THE  PRESS  TOOLS  FOR  THE  OPERATrON 

FIG.  3.  PRESS  TOOLS  FOR  SHAVING THE  CAM 
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Like  many  of  the  tools  illustrated  in  previous 
articles,  the  trimming  and  shaving  dies  for  the  cams 
and  those  that  follow  are  provided  with  guide  pins 
or  pillars  for  preserving  truth  of  alignment  with  con- 

sequent accuracy  and  longevity  in  operation. 
The  steel  piece  in  the  foreground  of  Fig.  5  is  another 

example  of  trimming  and  shaving  work,  which  is  shown 
in  detail  in  Fig.  6.  This\small  lever,  which  is  blanked 
from  half-hard  steel  stock,  is  0.140  in.  thick  and  prior 
to  reaching  the  dies  shown  in  Figs.  5  and  6  it  has  been 

CV' 
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Detail  of  Nest 
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Spring  Inlet  into Punch  Plates 

FIG.   4.      DETAILS  OF  TOOLS   SHOWN  IN  FIG.   S 

shaved  all  the  way  around  and  pierced  in  separate  press 
operations.  The  heel  of  the  lever  and  the  point  have 
been  milled  down  to  dimensions  given,  and  the  object 
of  the  operations  in  the  present  dies  is  to  trim  the 
round  end  to  an  angle,  as  shown  at  A,  Fig.  7,  and  shave 
it  accurately. 

The  die  is  so  made  that  the  right-hand  side  of  the 
opening.  Fig.  6,  is  adapted  for  trimming  the  work 
to  form  the  V  point,  while  the  opposite  side  is  for  the 
shaving  operation,  as  indicated  in  the  plan  view.  The 
blank.  No.  1,  at  the  right,  is  showoi  as  it  appears  after 
trimming,  and  the  other  piece,  No.  2,  occupies  the  shav- 

ing position.  After  the  latter  is  removed,  the  blank 
at  the  right  side  is  transferred  to  the  left  and  a  fresh 
blank  placed  in  position  1  for  trimming.  Thus  at  each 
stroke  of  the  press  one  piece  is  trimmed  and  another 
shaved.  The  latter  operation  removes  about  0.010  in. 
of  metal  from  each  side  of  the  angular  point. 

FIG.   5. PRESS   TOOLS   FOR  TRIMMING  AND  SHAVING 

THE  LEVER 

c^- 
vO. 

The  method  of  holding  the  work  at  each  side  of  the 
die  is  to  slip  it  over  two  locating  pins  which  fit  the 
small  round  hole  at  the  end  and  to  oblong  opening  in  the 
head  of  the  work,  and  then  swing  the  eccentric  binder  B 
by  the  small  handle,  to  secure  the  piece  in  place. 

The  punch  is  illus- trated in  plan  and 

by  several  eleva- tions. It  has  two 

guiding  extensions 
CC,  which  are  i  in. 

longer  than  the  cut- 
ting face  and  which 

enter  the  corre- 

sponding guide  open- 
ings CC  in  the  die 

to  that  depth  before 
the  cut  is  started.  The  shoulders  UD  fitting  between 

sides  D^D^  in  the  die  still  further  steady  the  punch  for 
the  trimming  and  shaving  cuts.  The  pressure  pad  or 
stripper  fitted  over  the  punch  is  controlled  by  four 
springs  under  the  corners. 

Another  form  of  shaving  die  combined  with  piercing 
tools  is  illustrated  in  Figs.  8  and  9  for  operators  on 
the  two  rocker-arms  shown  in  Fig.  10.    These  two  steel 

^ 
FIG.    7.       WORK    PRODUCED    BY 
TOOLS  SHOWN  IN  FKJS.  5  AND  6 

-   ?"   H 

TM? 
C-»        V  D  ■■•   T-c 

Side  View  of  Punch  Front  V.ew  of  Punch 

Section  A-A 

Section  of  Die  with  Wbrk  Shown  on  One  Side  ortly         Blank  for  Trimming  "ond  Shovinj 
FIG.  6.     DETAILS  OF  TOOLS  SHOWN  IN  FIG.   5 
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FIG,    8.      COMBINED    SHAVING    AND    PIERCING    TOOLS 

pieces  are  blanked  from  ̂ -in.  stock  and  are  alike  as 
they  come  from  the  blanking  dies.  The  trimming  and 
piercing  dies  in  the  illustrations  are  then  used 
for  piercing  one-half  of  the  lot  of  rocker-arms  as  at 
X,  Fig.  10,  and  for  trimming  off  and  piercing  the  other 
half  oif  the  lot  to  make  the  shorter  piece  Y. 

Th$  drawing  of  the  die  and  punch  plate  in  plan  view, 
Fig.  9,  shows  the  method  of  placing  two  blanks  at 
once  in  the  nests  on  the  die  face. 

Thus  the  trimming  punch  A'  trims  off  the  end  of  one 
of  the  rocker-arms  at  A,  the  portion  removed  being 

„     ,„  .         .«  CsklKAIL  . 
Sht0.2/rm-de,Sl!><:'d  ShleJ'Diam.  ,i  ,j i  :  ..PfelRiLArm  onRad-.torifefHub  ^'r^ 

'       ,         h'   'J^   »«-.---^''   fj-M  .„  J""-'/ 

^iillequired 

FIG.    10.      THE  WORK  TO   BE  TRIMMED   AND   PIERCED   BY 
TOOLS   SHOWN  IN  FIGS.   8  AND  9 

indicated  by  dotted  lines.  The  punch  B'  and  the  die 
B'  pierce  the  hole  B;  the  punch  C  and  die  C  pierce 
the  larger  hole  C.  The  rocker-arm  X  at  the  left  is 

pierced  by  punches  V  and  £",  which  act  with  dies  D' 
and  £',  to  form  the  holes  D  and  E.  The  end  of  the 
work  in  this  side  of  the  die  is  not  trimmed. 

The  trimming  punch  A',  it  will  be  noticed,  enters  into 
and  is  guided  by  the  slotted  opening  A'  in  the  rear  of 
the  die.  It  performs  its  work  before  the  piercing 

punches  enter  the  blanks.  The  die  hole  B'  for  this  end 
of  the  short  rocker-arm  is  formed  in  the  trimming 
die  itself,  as  sho\vn  by  Fig.  8,  but  the  other  piercing 
dies  are  in  the  form  of  bushings  which  are  inserted  in 
the  die  plate. 

^PJerxing  Pie  for  fhkB Trimming  Pancn  forfm/A 

C'fFiercing  ( Q )  f/F/erc'h^ 
Punch  fbrT   Punch  fa- 

fhkC   Ho/e'E Plan  of  D 

6/5)  "  (i x\o  ®oIto 

P?an  of  Die  with  Work  in  Place 

Plan  of  Punch 

FIG.    9.      DETAILS   OP 

TOOLS    SHOWN 
IN  FIG.    8 

The  nests  for  the  two  pieces  worked  in  these  dies 
are  made  up  of  three  plates  L,  M  and  N,  which  are 
secured  by  screws  and  dowels  to  the  die  face.  These 
nest  plates  are  made  to  match  the  straight  edges  of  one 
side  of  the  work  and  the  tapered  edge  on  the  opposite 
side.  The  wide  center  of  the  work  is  blanked  to  a 
radius  of  \\  in.  and  this  circular  portion  fits  into  a 
similarly  shaped  seat  in  one  of  the  edges  of  the  middle 
nest  plate  M  to  locate  the  piece  endwise. 

Practical  Points  in  Depreciation 
By  L.  L.  Thwing 

Formerly  Appraisal   Expert  for  Machlne-Tool  Section  of 
the  Air  Service 

In  an  article  on  page  761,  Vol.  51,  W.  W.  Pollock  has 
followed  what  is  apparently  a  general  custom  of  mak- 

ing scrap  value  one  of  the  factors  in  the  depreciated 
value  of  a  machine.  It  is  not  disputed  that  iron  and 
steel  have  a  definite,  if  fluctuating,  scrap  value  but 
there  are  other  factors  which  if  given  due  consider- 

ation will  indicate  that  this  practice  is  a  refinement 
not  warranted  by  the  accuracy  that  cart  be  maintained  in 
the  more  important  factors  of  depreciation. 

Briefly,  it  is  only  necessary  to  jioint  out  that  the 
average  p^r  pound  price  of  machine  tools  is  certainly 
hot  ifess:  than  thirty  cents,  While  an  average  price  of 
No.  1  machinery  scrap  is  one  and  one-half  cents  per 
pound.  Thus  the  gross  scrap  value  of  a  machine  tool 
is  less  than  5  per  cent  of  its  replacement  value  and  any 
appraiser  who  thinks  he  can  hold  his  other  errors 
within  this  limit  is  deceiving  himself  and  his  client. 

A  detailed  analysis  will  show  this  even  more  plainly. 
After  it  has  been  decided  to  scrap  a  machine,  the 

next  move  in  actual  practice  is  to  have  the  millwright's 
gang  come  in  and  dismantle  it,  take  down  the  counter- 

shaft, put  the  machine  on  skids  and  take  it  away. 
The  price  cf  scrap  metals  as  quoted  in  the  trade 

journals  is  a  consumer's  price,  f.o.b.  cars.  The  local 
dealer  who  buys  your  scrap  bears  all  the  expense  of 
collection  and  separation  of  steel  and  cast-iron  parts, 
cost  of  transportation,  and  breaking  into  pieces  small 
enough  for  the  foundry  to  use.  You  may  be  sure 

that  all  of  this  will  be  reflected  in  the  buyer's  offer. 
To  give  a  specific  example,  a  ten-year-old  14  in.  x 

6  ft.  engine  lathe  weighs  1500  lb.,  and  at  $30  a  ton 
has  a  gross  scrap  value  of  $22.50.  However,  for  reasons 
previously  enumerated,  $15  would  be  a  liberal  offer 
from  your  scrap  man.  To  dismantle  and  remove  the 
lathe  from  the  shop  will  require  at  least  three  hours 
for  two  men  at  50  cents  an  hour.  Allowing  100  per 
cent  overhead,  and  deducting  this  cost  from  $15,  we 
have  a  balance  of  $9  as  the  net  scrap  value  of  the 
lathe.  A  new  lathe  of  this  type  sells  for  $700  today, 

and  $9  is  approximately  1.3  per  cent  of  that  amount. 
Assuming  that  a  machine  has  been  depreciated  for 

wear,  obsolescence,  and  lack  of  utility — a  total  of  40 
per  cent:  Shall  we  now  make  an  addition  of  5  per 
cent,  assuming  that  this  is  the  net  scrap  value,  in  hope 
of    securing    further    accuracy? 

Appraisal  is  not  an  exact  science.  It  may  be  that 
the  true  depreciation  is  either  35  or  45  per  cent.  If 

we  add  5  to  our  original  40,  our  final  result  will  be 

45  per  cent,  which  is  either  exactly  correct  or  a  10  per 
cent  error.  In  other  words,  if  you  attempt  to  introduce 
an  allowance  or  correction  of  any  percentage  which 

is  equal  to  or  less  than  your  limits  of  error  you  are 

gambling  with  results  on  a  "double  or  quits"  basis. 
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FOR  SMALL  SHOPS  ̂ ;7^  ALL  SHOPS 
By  J.  A.  L/ucas 

DRAFTIXG-ROOM   KINKS 
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Manufacture  of  Artillery  Range  Finders — III 
By  GEO.  H.  THOMAS 

It  is  necessary  that  the  dials  and  scales,  which  in  range-finding 
apparatus  enable  the  gunner  to  determine  his  angles  of  elevation 
and  site,  shall  represent  the  highest  attainable  degree  of 
accuracy,  and  to  that  end  the  special  tools  and  methods  herein 
described  were  devised.     (Part  II  appeared  in  our  last  issue.) 
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of  locating  the  di- 
visions were  avail- 

able, and  if  any 
discrepancy  was 
evidenced,  it  was 
investigated  and 
the  fault  corrected 
before  marking 
the  drum  scale. 
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from  the  position  of  the  gun.  The  trunnion  of  the  gun 
was  turned  from  one  position  to  another  by  means  of  the 
handwheel  F  through  the  medium  of  the  bevel  and  worm 
gearing  and  their  connecting  shafts.  Upon  the  range 
finder  at  G  and  H,  and  upon  the  angle  of  site  /, 
are  thimbles  and  dials  with  micrometer  graduations 
which  enable  the  gunner  in  actual  service  to  direct  the 
movements  of  the  gun  with  extreme  accuracy.  The  de- 

tails of  these  parts  are  shown  in  the  line  drawing.  Fig.  27 
In  ordinary  methods  of  manufacture  it  would  be 

permissible  to  roll  the  graduations  upon  these  parts 
by  contact  with  a  master  or  type  dial  but  such  methods 
would  give  results  far  from  the  degree  of  accuracy 

required  in  this  case;  therefore,  each  dial  was  individu- 
ally engraved  upon  the  apparatus  shown  in  Fig.  28. 

The  graduating  device  was  improvised  upon  a  disk 

FIG.   26.     FRENCH  GUN  SIGHT  MOUNTKU  ON  FALSE  GUN   FIXTURE 
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FIG.    27.     MICROMETER    THIMBLE, 
SHOWING  THE  GRADUATIONS 

grinding  machine,  by 
the  use  of  a  tail  block 

from  a  pair  of  mill- 
ing-machine centers 

which  was  opposed  to 
the  center  in  the  disk; 
a  turret  slide  from  a 
screw  machine ;  a 
Rivett  slide  rest;  a 
24-in.  disk  graduated 
as  the  work  required; 
and  a  magnifying 
glass  to  align  correctly 
the  graduation  marks 
with  the  stationary 
indicator  located  at 
the  top  of  the  disk. 
The  disk  was  turned 
by  a  small  friction 
wheel  operated  by  the 
handwheel  to  be  seen  at  the  left  end  of  the  machine 
table. 

The  turret  slide  is  operated  in  a  direction  to  and 
from  the  face  of  the  disk  by  means  of  the  large  bent 
handle,  and  the  Rivett  slide  rest,  holding  the  marking 
tool,  is  mounted  upon  it.  The  work  is  supported  be- 

tween the  two  opposed  centers  so_^  that  the  marking 
tool  travels  in  a  line  parallel  with  its  axis. 

A  stop-pin  on  the  slide  contacts  with  a  disk  upon  the 
base,  this  disk  having  notches  of  different  depths  cut 
in  its  periphery  at  the  point  where  the  stop-pin  strikes. 
A  ratchet  operated  by  a  pawl  attached  to  the  slide 
turns  this  disk  one  step  at  each  movement  of  the  slide, 
thus  providing  for  a  longer  mark  at  each  fifth,  and  a 
still  longer  mark  at  each  tenth  division.  The  gradua- 

tions on  the  master  dial  were  brought  into  alignment 
with  the  line  on  the  indicator  by  observing  them 
through  the  magnifying  glass. 

The  methods  employed  by  the  French  in  putting  in 
the  marks  representing  the  subdivisions  of  the  drum 
scale  were  clever  and  ingenious.    The  machine  is  shovsm 

in  Fig.  29.  The  operation  requires  a  considerable  de- 
gree of  skill  and  experience. 

The  machine  has  an  indexing  spindle  turning  upon 
a  vertical  axis  and  carries  on  its  upper  end  a  large  dial 
which  is  accurately  graduated.  A  precision  worm  gear 
is  integral  with  this  dial  and  its  worm  is  under  con- 

trol of  the  operator's  left  hand  through  the  compen- 
sating device  below  A.  The  work  to  be  graduated 

is  held  upon  the  upper  surface  of  the  master  dial  and 
the  engraving  is  done  by  a  tool  supported  from  the 
overhanging  arm. 

The  worm  gear  on  the  master  dial  has  360  teeth  and 
upon  the  worm  shaft  is  a  micrometer  thimble  having 
60  divisions,  thus  giving  direct  readings  in  minutes 
of  arc.  The  compensating  device  consists  of  a  threaded 
sleeve  of  comparatively  coarse  pitch  which  determined 
the  position  lengthwise  of  the  worm  shaft.  A  gear 
upon  the  end  of  the  sleeve  is  provided  with  adjustable 
stops  which  are  so  set  that,  by  turning  the  sleeve  the 
distance  between  stops,  any  error  in  any  major  division 

FIG. 29.     FREiNCH   MACHINE  FOR   SUBDIVIDING   THE 
DRUM  SCALE 

FIG.   28.     FIXTURE  FOR  GRADUATING  THE  MICROMETER 
THIMBLE 

is  compensated  for.  An  adjustable  scale  upon  the  sleeve 
allows  this  error  to  be  equally  distributed  over  each 
major  division,  the  exact  position  of  whose  limits  is 
determined  by  vernier  upon  the  large  dial. 

How  It  Is  Done  in  America 

While  the  French  methods  are  interesting  and  in- 
structive, a  comparison  of  them  with  those  followed 

in  America  to  accomplish  the  same  result  may  be  of 
interest. 

The  American  device,  shovm  in  Figs.  30  and  31,  is 

double;  two  of  the  devices  being  mounted  on  the  same 
baseplate.  A  Rivett  headstock  fastened  to  one  corner 

of  the  plate  holds  the  work  by  means  of  a  mandrel 
and  collet.  Above  the  headstock,  on  a  casting  which  sets 
over  the  latter,  is  mounted  the  cross-slide  of  a  screw 
machine  in  such  manner  that  its  line  of  travel  is 
parallel  to  the  center  line  of  the  headstock  spindle.  To 
this  cross-slide  is  attached  a  slide-rest  so  positioned  as 
to  give  a  movement  transversely  to  the  center  line  of  the 
spindle  and  also  a  vertical  movement;  thus  a  tool  held 
by  it  has  movement  in  three  directions  at  right  angles. 
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FIG.  30.     AMERICAN  DEVICE  FOR  SUB-DIVIDING  THE  DRUM  SCALE 

The  movement  of  the  slide  which  is  parallel  to  the 
center  line  of  the  spindle  is  of  course  the.  one  that 
provides  for  the  marking,  and  is  made  by  means  of 
the  lever  A,  Figs.  30  and  31,  the  same  system  of  stops 
being  used  for  making  long  and  short  marks  as  is 
described  in  reference  to  Fig.  28,  the  arrangement  being 
much  more  clearly  shown  in  Fig.  31  at  B. 

The  spindle  of  the  headstock  is  free  to  turn  but 
the  work  is  clamped  in  the  end  of  the  radius  bar  C 
(not  visible  in  Fig.  31). 
A  second  screw-machine  cross-slide  mounted  to  the 

left  of  the  headstock  has  a  horizontal  movement  to  and 
from  the  work  spindle  and  upon  this  slide  is  fastened 
the  large  index  plate  D  having  a  row  of  holes  dis- 

tributed over  an  arc,  the  radius  of  which  is  approxi- 
mately ten  times  that  of  the  drum  to  be  marked. 

This   radius   is,    however,   variable,   the    index   plate 

being  moved  to  or  from  the  work  by 
means  of  the  cross-slide  upon  which 
it  is  mounted,  such  movement  being 
allowed  by  the  radius  bar  by  reason 
of  the  slip  joint  E  near  its  outer  end. 
The  clamp  holding  the  work  in  the 
radius  bar  may  be  loosened  by  turn- 

ing back  the  wrench  F. 
With  the  index  pin  in  the  first  hole 

in  the  master  plate  the  marking  tool 
is  brought  into  coincidence  with  one 
of  the  major  divisions  already  estab- 

lished on  the  drum  by  the  means  pre- 
viously described.  The  index  pin  is 

withdrawn  and  placed  in  the  last  hole 
of  the  master  plate,  when,  if  the  mark- 

ing tool  does  not  now  coincide  with 
the   next   major   division,    compensa- 

■yyjuM^H 
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FIG.  32. 

FIG.  31.     AMERICAN  DEVICE  FOB  SUB-DIVIDING  THE  DRUM  SCALE 

FRENCH  MACHINES  FOR  ENGRAVING  NUMBERS 
ON  THE  DRUM  SCALE 

tion  is  made  by  increasing  or  decreas- 
ing the  length  of  the  radius  bar,  and 

altering  the  position  of  the  master 

plate  to  correspond.  This  cut-and-try 
method  is  continued  until  the  differ- 

ence between  the  first  and  last  posi- 
tions of  the  pin  exactly  corresponds 

to  major  divisions  on  the  drum,  after 
which  it  is  a  simple  matter  to  subdi- 

vide the  latter  into  the  number  of 

I)arts  represented  by  the  number  of 
holes  in  the  master  plate.  The  opera- 

tion of  setting  for,  and  graduating  a 
single  drum  is  about  30  minutes.  ^ 

In  engraving  the  figures  on  the 
drums  the  French  so  classified  the 

work  and  distributed  it  among  sev- 
eral engraving  machines  that  each 

machine  was  confined  to  certain  fig- 
ures, the  work  passing  from  one  ma- 
chine to  another  until  the  engraving 

was  complete.  By  this  method  the 
amount  of  skilled  labor  required  was 
reduced  to  a  minimum,  the  machines 
being  so  arranged  and  set  as  to  make 
mistakes  practically  impossible.  The 
battery  of  engraving  machines  and 
their  operators  are  shown  in  Fig.  32. 

The  method  employed  in  this  coun- 
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FIG.    33.      THE    AMERICAN    METHOD   OF    ENGRAVING   THE   DRUM  SCALE 

try  provided  for  the  completion  of  the  engraving  upon 
a  single  machine  which  may  be  seen  in  Fig.  33.  An 
aluminum  master  drum  was  made  a  fac-simile  upon 
a  large  scale  of  the  drum  to  be  engraved.  The  indexing 
pins  locked  the  master  drum  by  means  of  holes  in  its 
face  while  the  drum  to  be  engraved  was  connected  with 

the  master  through  the  gearing  shown  in  the  fore- 
ground, making  its  movements  coincident  with  the 

master. 

The  time  required  to  engrave  a  drum  with  this 
machine  was  reduced  50  per  cent,  over  the  previous 
method. 

Rules  for  Autogenous  Welding 
The  following  rules,  adopted  by  the  Committee  on 

Standards  for  Locomotives  and  Cars,  U.  S.  Railway 
Administration,  for  the  purpose  of  preventing  the 
abuse  of  autogenous  welding  for  purposes  for  which 
it  is  not  well  adapted,  have  been  sent  to  the  regional 
directors  by  Frank  McManamy,  assistant  director  of 
the  Division  of  Operation,  with  instructions  to  direct 
all  roads  to  observe  the  rules  in  the  construction  or 

repair. of  locomotive  boilers,  so  that  any  failures  which 
may  have  been  caused  or  contributed  to  by  unrestricted 

or  improper  use  of  autogenous  welding  may  be  pre- 
vented : 

1.  Autogenous  welding  will  not  be  permitted  on  any 
part  of  a  locomotive  boiler  that  is  wholly  in  tension 
under  working  conditions,  this  to  include  arch  or  water 
bar  tubes. 

2.  Staybolt  or  crown  stayheads  must  not  be  built 
up  or  welded  to  the  sheet. 

3.  Holes  larger  than  14  in.  in  diameter  when  entirely 
closed  by  autogenous  welding  must  have  the  welding 
properly   stayed. 

4.  In  new  construction  welded  seams  in  crown  sheets 
will  not  be  used  where  full  size  sheets  are  obtainable. 
This  is  not  intended  to  prevent  welding  the  crown 
sheet  to  other  firebox  sheets.     Side  shee^  seams  shall 

be  not  less  than  12  in.  below  the  high- 
est point  of  the  crown. 

5.  Only  operators  known  ro  be  com- 
petent will  be  assigned  to  firebox welding. 

6.  Where  autogenous  welding  is 
done  the  parts  to  be  welded  must  be 
thoroughly  cleaned  and  kept  clean 
during  the  progress  of  the  work. 

7.  When  repairing  fireboxes  a  num- 
ber of  small  adjacent  patches  will  not 

be  applied,  but  the  defective  part  of 
the  sheet  will  be  cut  out  and  repaired 
with  one  patch. 

8.  The  autogenous  welding  of  defec- 
tive main  air  reservoir  is  not  per- 

mitted. 

9.  Welding  rods  must  conform  to 
the  specifications  issued  by  the  In- 

spection and  Test  Section  of  the 
United  States  Railroad  Administration 
for   the    various    kinds    of   work    for 

which  they  are  prescribed,  which  specifications  will  be 
issued  later. 

A  Toolroom  Convenience 
By  Fred  D.  Hood 

The  contrivance  illustrated  may  savor  of  pampering 
the  toolkeeper,  but  since  anything  which  adds  to  his 
convenience  usually  enables  him  to  give  better  service, 
it  is  not  only  justifiable  but  good  business. 

The  machine  illustrated  is  a  tool  grinding  machine 
with  two  10  X  1-in.  wheels  and  is  used  for  general  light 
tool  grinding.  Mounted  on  a  sliding  shelf  under  a  bench 
as  close  as  possible  to  the  toolroom  window,  it  can  be 
pulled  out  for  use  instantly.  It  is  furnished  with  a  com- 

fortable seat  for  the  operator.  The  convenience  of  posi- 
tion saves  the  toolkeeper  many  steps  as  he  can  answer 

all  questions,  at  least,  without  stopping  his  machine  or 
even  getting  up  from  his  seat.  This  alone  is  a  big  help 
in  catching  up  after  a  day  that  has  been  particularly 
hard  on  tools.  In  this  case  it  has  increased  efficiency 
about  25  per  cent. 

A  TOOLROO-U   CONVENIENCE 
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An  Improvised  Fly-Cutter 
By  Gustave  Remacle 

Having  to  machine  a  piece  of  material  6i  in.  long 
and  4  in.  wide  as  shown  in  the  sketch,  a  toolmaker 
saved  considerable  time  by  machining  the  concaved 
surface  in  the  Van  Norman  Duplex  milling  machine. 
When  the  block  had  been  machined  to  the  required 

outside  dimensions,  a  line  was  marked  off  with  a  height 
gage,  to  be  used  later  when  indicating  the  center  of  the 
piece,  which  was  then  roughed  out  in  the  shaping 
machine;   after  which   it  was   located  upon  the  table 

AN    IMPROVI.SED    FLT-CUTTER 

of  the  milling  machine  and  lined  up  with  the  spindle 
of  the  machine.  A  milling  cutter  Si  in.  in  diameter 
was  selected  and  a  bench  lathe  tool  of  high-speed  steel 
was  clamped  to  the  cutter. 

By  means  of  a  ground  parallel  and  height  gage,  the 
tool  was  adjusted  to  cut  the  desired  radius.  This  done 
it  was  only  necessary  to  machine  the  piece  to  the 
required  depth  and  the  job  was  completed.  The  slotting 
cutter  held  the  tool  rigidly  and  served  its  purpose  well. 
The  inclination  of  the  body  of  the  tool  served  to  prevent 
chattering  or  digging  in.  The  tool  was  ground  at  the 
cutting  edge  so  as  to  provide  top  rake. 

Ball-Bearing  Pilot  Bushing  for 
Boring  Bars 

H.  M.  Fay 

Most  of  us  are  familiar  with  pilot  bushings  held  in 
chucks  or  faceplates  on  lathes  or  turret  chucking  ma- 

chines. These  are  generally  made  a  running  fit  for 
the  boring-bar  pilots  and  forced  in  the  jaw  side  of 
the  chuck. 

The  illustration  shows  a  bushing  for  this  purpose  in 
which  a  standard  commercial  ball  bearing  of  the  double- 
row  type  for  taking  radial  and  thrust  loads  is  used. 
The  essential   parts   of  this   construction   consist   of  a 

shell  A,  driven  in  the  chuck  in  the  usual  manner,  in 
which  the  ball  bearing  B  is  contained,  being  held  in 
place  by  the  plate  C.  The  outer  ring  of  the  bearing  is 
a  snug  fit  in  the  shell. 

Mounted  in  the  inner  shell  is  a  bushing  D  and  this 
is  securely  clamped  therein  by  the  screw  collar  E  while 
a  felt  washer  at  F  keeps  dirt  and  chips  out  of  the 
bearing.  The  boring  bar  is  a  sliding  fit  in  the  bushing 
D  and  it  is  apparent  that  the  advantage  of  reduced 

BALL-BEARING  PILOT  BUSHING 

friction,  common  to  ball-bearing  constructions,  applies 
to  pilot  bushings  so  constructed.  This  results  in  much 
less  wear  of  the  boring-bar  pilots  as  they  merely  slide 
in  the  bushings  and  do  not  revolve.  The  bushings  D 

are  readily  removable  to  accommodate  different  diam- 
eters of  boring  bars. 

Device  for  Babbitting  Bearings 
By  John  Vincent 

For  babbitting  bearings  it  is  customary  to  use  an 

arbor  with  adjustable  collars  which  are  brought  up 

against  the  ends  of  the  boxes  and  held  in  place  by 

means  of  setscrews  to  prevent  the  molten  babbitt  from 

spilling  out.  This  saves  the  time  required  for  sealing 
the  ends  of  the  boxes  with  putty  which  is  necessary 

when  collars  are  not  used.  The  collars  are  often  made 

with  shoulders  on  their  inside  faces  which  fit  into  the 
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outer  ends  of  the  boxes  a  fraction  of  an  inch  and  serve 
to  support  the  arbor  reasonably  near  to  the  center  of 
the  boxes.  The  setscrews  take  time  to  set  up  and  will 
eventually  make  rough  spots  that  add  to  the  difficulty 
of  removing  the  arbor;  therefore,  one  shop  has  sub- 

stituted the  steel  springs  shown  at  A  in  the  accompany- 
ing illustration,  which  are  easy  to  put  in  place  and 

hold  the  collars  firmly  against  the  boxes.     These  were 

DEVICE  FOR  HOL,DING  COLLARS  ON  BABBITTING  ARBORS 

made  of  flat  spring  steel  stock,  suitably  tempered,  after 
having  been  bent  to  the  shape  shown. 

Another  feature  for  arbors  that  are  to  be  used  con- 
tinually on  the  same  job  is  the  relieving  of  the  part 

between  the  bearings  and  on  one  outside  end  as  shown 
by  the  dotted  lines  B.  This  saves  considerable  time  in 
the  removal  of  the  arbor  after  the  bearing  metal  has  set. 

Formulas  for  Gear  Plug  Gage 
By  F.  W.  Shaw 

C.  H.  Dengler  gives  formulas  on  page  76,  Vol.  51, 
American  Machinist  for  use  in  calculating  the  diameters 
of  the  plugs  used  in  gaging  gears  by  the  plug  method 
and  for  ascertaining  the  radial  distance  to  the  outside 
of  the  plug.  He  has  erroneously  assumed  that  the  center 
of  the  plug,  when  this  makes  contact  with  the  tooth 
flanks  at  the  pitch  circle,  lies  within  the  pitch  circle. 
Since,  however,  it  lies  without  the  pitch  circle,  the  pub- 

lished formulas  are  evidently  wrong.  The  dotted  circle 
K,  struck  from  a  point  P  within  the  pitch  circle,  must 
obviously  cut  the  tooth  flank  if  it  meets  the  latter  at  the 
point  Q  at  the  pitch  circle. 

Now,  two  curves  in  mutual  contact,  and  not  cutting, 
can  have  their  centers  or  instantaneous  centers  only  in 
the  line  which  lies  at  right-angles  to  their  common 
tangent  (as  T)  ;  that  is,  in  the  case  in  point,  in  the  line 
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AB.  The  only  point  at  which  the  center  of  the  plug  can 
be  located,  if  it  is  to  touch  at  both  C  and  Q,  is  at  B. 

In  the  diagram  herewith,  the  angle  X  is  known,  for 
it  is  the  pressure  angle;  the  angle  Y  can  be  ascertained 
for  it  is  four  right-angles  divided  by  four  times  the 
number  of  teeth  or  90  deg.  divided  by  the  number  of 
teeth ;  the  angle  Z  is  obviously  the  sum  of  angle  X  and 
Y.  If  we  determine  OA,  the  radius  of  the  base  circle, 
OB  and  R — hence  OB-\-R,  the  required  data — can  read- 

ily be  calculated.  Now  OA  =  OC  cos  X  (OC  being  the 
pitch  circle  radius  and  therefore  known). 

The  formula  for  the  plug  diameter  is : 
Diameter  of  plug 

=  2r  =  2  (AB  —  AC) 
=  2  (OA  tan  Z  —  OC  sin  X) 
=  2  OC  (cos  X  tan  Z  —  sin  X) ;  eliminating  OA,  to 

avoid  calculating  it.  (1) 
Radius  over  plug 

r=R  =  OB  +  R 

=  AB  cosec  Z  -]-  R  >=  OC  cos  X  tan  Z  cosec  Z  -\-  R 
=  OC  cos  XsecZ  -{-  R  (2) 
It  is  interesting  to  note  that  gears  with  even  numbers 

of  teeth  can  be  checked  with  an  ordinary  micrometer  or 
vernier  by  using  two  plugs  resting  in  opposite  spaces. 
For  gears  with  odd  number  of  teeth,  the  method  is  also 
available  if  one  calculates  the  plugs  occasioned  by  the 

plugs  not  being  diametrically  opposite — quite  a  simple 
calculation  by  the  way. 

Coring  Oil  Grooves  Instead  of  Chipping 
Them 

By  M.  E.  Duggan 

The  other  day  I  saw  a  machinist  cutting  the  oil 
grooves  in  the  two  sliding  faces  of  a  large  journal  box 
with  a  chisel.  These  grooves  were  /^  in.  deep,  J  in. 
wide,  totaling  5  ft.  in  length,  and  were  as  shown  at  A 
in  this  illustration.  All  this  labor  and  time  could  have 
been  saved  had  the  grooves  been  made  in  the  casting 
in  the  foundry. 

The  job  may  be  done  in  the  foundry  in  the  following 
simple  way:  One-half  of  a  core  ?  in.  in  diameter  is 
fastened  to  the  sides  of  the  mold  with  nails  as  showTi 

at  B.  Marking  the  location  of  the  grooves  on  the  pat- 
tern is  all  that  is  required.    If  but  one  casting  is  wanted 

Sarthn  of finishal  Casting-^ 

GEAR-GAGING  PLUG  DIAGRAM 

Section  of  Front     B 

CORING  THE  OIL  GROOVES  IN  JOURNAL  BOX 
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a  single  line  drawn  through  the  center  of  the  groove 
or  grooves  will  answer  the  purpose  just  as  well  as  a 

"black  and  white"  varnish  finish. 
For  these  oil  grooves  no  special  corebox  is  necessary; 

the  cores  are  taken  from  stock.  Not  all  patternmakers 
know  this,  as  was  clearly  shown  in  the  foundry  a  short 
time  ago  where  such  a  pattern  was  fitted  with  core 
prints,  and  coreboxes  made,  one  for  the  straight  part  of 
the  grooves  and  another  to  make  the  jointed  cross- 
section. 

Converting  a  Shaping  Machine  Into  a 
Power  Hacksaw 

By  Wm.  Denton 

The  man  in  the  small  job  shop  has  to  exercise  con- 
siderable ingenuity  to  get  out  work  that  would  present 

no  problem  at  all  to  the  foreman  of  a  fully  equipped 
establishment. 

For  example:  our  little  shop  did  not  have  a  power 
hacksaw,  as  our  sawing  jobs  were  limited  to  an  oc- 

casional small  piece  that  could  quickly  be  cut  off  by 
hand.    When  one  day  we  faced  the  necessity  of  cutting 

<^%4 

HACKSAWING    ATTACHMENT    TO    SHAPING    MACHINE 

off  a  large  number  of  pieces  from  fairly  sizeable  bars 
we  wanted  a  power  saw,  and  we  wanted  it  very  badly. 

Wanting  a  thing,  however,  is  far  from  getting  it,  as 
we  have  previously  discovered,  so  the  work  was  started 
in  a  shaping  machine  with  the  usual  results:  constant 
attendance,  of  course;  snagging  and  occasional  breaking 
of  the  tool,  caused  by  slippage  of  the  work  in  the  vise; 
exasperation  and  intense  desire  to  do  it  some  other  way. 

The  expenditure  of  a  little  gray  matter  and  a  few 
hours  work  served  to  make  a  fairly  serviceable  hack- 

saw out  of  the  shaping  machine  as  illustrated  herewith. 
A  frame  A  was  first  made  to  take  a  12-in.  blade.    A 

block  B  was  fitted  to  the  clapper  box  in  place  of  the 
clapper,  and  an  extra  hole  drilled  through  the  box  and 
block  parallel  to  the  taper-pin  hole.  A  slotted  arm  C, 
which  was  forged  integral  with  the  block,  formed  a 
yoke  to  which  the  rear  upright  member  of  the  frame 
was  fitted,  and  a  cap,  closing  the  end  of  the  slot,  con- 

tained a  setscrew  which  acted  as  a  stop  to  prevent 
the  saw  frame  from  falling  too  far. 

Adjustable  weights  were  made  to  slide  on  the  upper 
member  of  the  frame.  The  feed  of  the  saw  was 
entirely  by  gravity  and  its  downward  movement  was 
limited  by  the  setscrew.  The  vertical  slide  of  the 
machine  was  used  only  to  adjust  for  different  sizes 
of  work  to  be  cut. 

The  converted  machine  could  not  compete  in  speed 
with  a  regular  power  saw,  but  it  required  no  attention 
beyond  setting  for  each  piece  and  thus  proved  a  valuable 
acquisition  to  a  shop  not  equipped  with  the  latter 
machine. 

A  Handy  Rig  for  Transferring 
Car  Trucks 

By  Robert  Bruce 

The  illustration  shows  a  handy  rig  for  handling  car 
trucks  and  for  transferring  them  from  one  track  to 
another. 

A  truck  can  be  rolled  underneath  the  rig  from  any 
cross  track  and  then  hoisted  clear  from  the  rails  by 

RIG  FOR  TRANSFORMING  CAR  TRUCKS 

the  hooks  and  chains  attached  to  the  equalizing  bars  AA. 
Hoisting  is  done  by  compressed  air  delivered  to  four 
cylinders  whose  pistons  are  attached  to  the  equalizing 
bars. 
Two  of  the  cylinders  may  be  seen  at  BB.  Air 

is  supplied  through  the  hose  C  which  can  be  attached 
to  one  of  the  many  air  outlets  in  the  shop  yard. 

With  a  truck  hoisted  clear  from  the  rails  the  whole 
affair  can  be  rolled  on  its  track  and  the  truck  delivered 

to  the  shop  or  placed  on  any  one  of  the  cross  tracks 
in  the  yard. 

This  rig  is  in  use  in  the  yards  of  the  Chicago  shops 
of  Chicago  &  Northwestern  Railroad. 
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What  Real  He  Men  Think 
of  the 

Compulsory  Metric  System 
THE  man  who  wrote  this  letter  is  a  keen,  responsible  business 

man  with  a  broad  grasp  of  the  situation  and  its  relation  to  our 

Domestic  and  World  Trade.  He  is  typical  of  many  others  of  the 
same  opinion,  who  have  been  responsible  for  making  the  United  States 

the  greatest  machinery-building  and  manufacturing  nation  in  the  world. 

American  Machinist.  January  20,  1920 
Attention  Mr.  Ethan  Viall,  Editor 

Gentlemen : 

We  are  in  receipt  of  your  letter  of  the  1 6th  and  note  what  you  say  regarding  the 
movement  to  try  to  force  through  a  law  in  the  next  session  of  Congress,  making  the 
Metric  System  compulsory. 

In  reply,  would  say  that  this  would  be  a  very  diseistrous  law  for  the  manufacturing 
interests  of  the  United  States.  In  our  case,  the  change  over  of  designs,  drawings, 
patterns,  tools,  jigs  and  templates  would  cost  approximately  $500,000 ;  it  would  take, 
years  to  accomplish  it  and  be  a  constant  turmoil.  The  same  will  hold  good  in  almost 
every  manufacturing  shop  in  the  United  States,  the  cost,  of  course,  being  gaged  by  the 
size  of  the  shop. 

Manufacturing,  as  is  well  known,  is  the  life  of  any  country.  If  the  manufacturing 
is  hampered  and  interfered  with,  it  means  a  loss  to  the  country  as  a  whole.  Are  there 
any  manufacturing  plants  of  any  size  and  age  that  are  in  favor  of  the  Metric  System? 
We  do  not  know  of  any.  The  large  manufacturing  countries  of  the  world,  the  United 
States  and  England,  do  not  use  the  metric  system.  There  are  more  shops  in  these 
countries  than  in  the  balance  of  the  world,  and  their  products  are  distributed  through- 

out the  world. 

The  changing  of  systems  would  mean  the  changing  of  every  public  and  private 
record  of  measurements  in  the  United  States  and  would  be  more  costly  than  a  war, 
and  we  know  what  war  costs. 

We  think  that  if  Congress  would  investigate  the  subject  from  a  practical  point  cA 
view  there  would  be  no  question  but  what  it  would  not  consider  the  change  under  any 
circumstances. 

Yours  truly, 

THE  LODGE  &  SHIPLEY   MACHINE  TOOL  CO., 
Cincinnati,  Ohio 

J.  Wallace  Carrel, 
Vice-President  and  General  Manager 
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Pittsburgh  Chamber  of  Commerce  Committee  Report 
This  is  the  report  of  the  Pittsburgh  Committee  on  Trade  and  Commerce  which 

was  unanimously  approved  by  the  Board  of  Directors.    It  opposes 
the  adoption  of  the  Compulsory  Metric  System. 

Pittsburgh,  Pa..  Jan.  22.  1920. 

TO  THE  BOARD  OF  DIRECTORS. 

Chamber  of  Commerce  of  Pittsburgh. 

Gentlemen: 

Your  Committee  on  Trade  and  Commerce  has  given 
careful  attention  to  the  question  of  the  adoption  of  the 
metric  system  of  weights  and  measures,  as  suggested  in  the 
report  of  your  Committee  on  Suggestions  and  Recommen- 

dations which  was  referred  to  this  Committee  for 
consideration. 

At  the  present  time  there  is  being  conducted  by  an  organ- 

ization styling  itself  the  "World  Trade  Club."  with  head- 
quarters in  San  Francisco,  an,  active  campaign  favoring 

immediate  legislation  to  make  compulsory  the  exclusive 
use  of  the  metric  system  and  thousands  of  letters  have 
been  pouring  into  Washington  from  all  parts  of  the 
country,  with  the  result  that  a  bill  has  been  prepared  for 
presentation  to  Congress.  It  is  not  at  all  clear  who  and 
what  the  World  Trade  Club  may  be  or  from  what  source 
its  evidently  abundant  finances  are  procured.  It  is  certain, 
however,  that  the  country  is  being  flooded  with  a  mass  of 
literature  quoting  innumerable  authorities  on  the  subject. 
In  a  casual  glance  through  one  of  the  pamphlets  we  find 
the  statement: 

"In  the  British  Isles,  however,  currency  not 
being  decimal,  but  divided  into  guineas,  pounds, 
crowns,  half  crowns,  florins,  half  florins,  shillings, 

half  shillings,  pence  and. farthings,  etc   " 

In  this  statement  the  effort  to  create  sentiment  against 
the  sub-divisions  has  led  to  inaccuracy,  inasmuch  as  the 
guinea  has  long  been  obsolete,  and  the  half  florin  and  half 
shilling  never  existed.  It  is  possible  that  on  examination 
more  inaccuracies  would  be  found  in  the  great  mass  of 
literature  so  lavishly  distributed. 

"  The  metric  system  was  legalized  in  1866  by  virtue  of  an Actjof  Congress.  Thus,  for  over  fifty  years,  it  has  stood  on 
a  legal  parity  with  the  English  system  and  fully  available 
to  all  who  wished  to  use  it.  Is  it  not  therefore  fair  to  say 
that  if  it  cannot  win  on  its  own  merits  by  voluntary  adoption 
under  the  protection  of  this  law.  it  is  not  entitled  to  win  under 
a  law  of  force?  The  present  attempt  is  to  prohibit  the  use  of 
the  existing  system  and  make  the  metric  standard  the 
one  exclusive  official  system. 

At  this  time,  when  as  a  result  of  the  world  war,  produc- 
tion and  commerce  are  in  a  chaotic  condition,  and  when 

the  whole  world  is  hungry  for  the  products  of  the  two 
greatest  nations  whose  commerce  would  bear  the  whole 
burden  of  this  inopportune  tampering  with  the  funda- 

mentals, it  would  be  folly  to  make  "confusion  worse  con- 
founded" by  attempting  any  such  radical  change. 

It  is,  and  always  has  been,  the  practice  of  Pittsburgh 
Manufacturers  to  quote  upon  inquiries  as  well  as  to 
execute  orders  based  on  the  metric  system.  This  is  readily 
done  by  converting  into  our  own  equivalents. 

Three-fourths  of  the  world's  manufactured  goods  and more  than  a  large  majority  of  the  machine  tools  used  in 
Latm-America  are  produced  on  the  system  of  measure- ments which  we  use  today. 

As  soon  as  it  became  known  that  the  Chamber  was  to 
consider  this  subject,  your  Committee  began  to  receive  in 
rapid  succession  communications  from  prominent  manu- 

facturers and  representative  organizations,  all  but  two  of 
which  vigorously  condemned  the  effort  to  further  disrupt 
our  industrial  and  commercial  conditions  by  inopportune 
tampering  with  such  a  vital  basis  of  production.  Among these  correspondents  might  be  mentioned  the  American 
Hardware  Manufacturers'  Association,  the  American Institute  of  Weights  and  Measures,  Iron  Age,  the  American 
Flexible  Bolt  Company,  the  American  Spiral  Spring  and 
Manufacturing  Company,  Fawcus  Machine  Company, 
Harris  Pump  and  Supply  Company,  Homestead  Valve 
Manufacturing  Company,  Keystone  Driller  Company. 
Lockhart  Iron  and  Steel  Company,  Locomotive  Stoker 
Company,  J.  &  J.  B.  Milholland  Company,  the  McConway 
&  Torley  Company,  Penn  Bridge  Company,  Pittsburgh 
Machine  Tool  Company,  Pittsburgh  Piping  and  Equip- 

ment Company.  H.  K.  Porter  Company,  the  Simonds 
Manufacturing  Company,  Standard  Underground  Cable 
Company,  James  B.  Sipe  &  Company,  Union  Switch  and 
Signal  Company,  United  Engineering  and  Foundry 
Company,  Westinghouse  Electric  and  Manufacturing 
Company,  Westinghouse  Air  Brake  Company,  the  Wilson 
Snyder  Manufacturing  Company,  the  Carnegie  Steel 
Company,  and  the  Rosedale  Foundry  Machine  Csmpany. 

Only  two  firms  appeared  to  favor  the  meter-liter-gram 
system,  and  one  of  these  qualifies  its  opinion  by  stating 

"unless  the  changing  over  would  have  an  effect  that  we  do 
not  know  of."  That  effect,  as  indicated  above,  would  be  to 
practically  eliminate  from  the  world's  markets  the  products 
of  the  two  great  commercial  nations  affected  by  increasing 
inefficiency  and  decreasing  production  through  the  chang- 

ing of  standards,  gages,  dies,  tools,  drawings,  specifications, 
patterns,  macliinery,  etc.,  and  the  enormous  expense  inci- 

dent thereto,  at  a  time  when  costs  are  higher,  production 
lower,  and  demand  greater  than  ever  before. 

Be  it  therefore  resolved.  That  the  Chamber  of  Commerce 
of  Pittsburgh  unqualifiedly  condemns  all  efforts  to  effect 
any  change  in  the  existing  system  of  weights  and  measures 
as  impractical  and  inimical  to  the  trade  and  general  com- 

mercial interests  of  our  country,  and 

Be  it  further  resolved.  That  copies  of  this  resolution  be 
sent  to  the  Chamber  of  Commerce  of  the  United  States,  to 
our  Representatives  and  Senators  in  Congress,  and  to  the 
Chairman  and  members  of  the  Committee  on  Coinage, 
Weights  and  Measures,  to  the  American  Chamber  of 
Commerce  in  London  and  to  the  Hon.  David  Lloyd  George. 
Also,  to  the  Chamber  of  Commerce  in  San  Francisco. 

Respectfully  submitted, 
ROBERT  GARLAND, 

Chairman 
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Millholland  Number  Two  Friction- 
Head  Screw  Machine 

The  Millholland  Machine  Co.,  Indianapolis,  Ind.,  has 

lately  added  to  its  line  a  new  No.  2  friction-head  screw 
machine  which  is  illustrated  in  Fig.  1.  In  general 
appearance  this  machine  closely  follows  the  lines  of  the 
other  sizes  of  Millholland  screw  machines.  A  noticeable 
feature  is  that  the  headstock  and  bed  are  made  of  a 

view.  Fig.  2,  are  so  designed  that  the  back  gears  may 
be  engaged  or  disengaged  by  means  of  the  large  center 
lever  shown  back  of  the  cone  pulley.  When  the  work 
does  not  require  back  gears,  they  can  be  disengaged  and 
the  spindle  gear  can  be  wedged  in  such  a  way  as  to 
form  a  very  effective  spindle  brake  where  quick  stop- 

Specifications 
Automatic  chuck  capacity,  square  ii  in.,  hexagon  i  in.,  round  1  in.;  hole  in  spindle, 

1#2  in.;  holes  in  turret,  li  in.;  swing  over  turret  slide  (diameter),  4i  in.;  diameter  of 
turret  across  faces,  7i  in.;  length  that  can  be  turned,  7  in.;  greatest  distance  end  of 
spindle  to  turret,  15  in. ;  swing  over  bed,  14  in. ;  swing  over  cut-off,  7  in. ;  diameter  of 
spindle  bearings,  front  2 J  x  4i  in.,  rear  2  x  3i  in. ;  lever  movement  of  cut-off,  5i  in. ; 
friction  head;  feed  changes,  0.005,  0.010,  0.015;  width  of  belt  for  cone,  23  .in.  double; 
pulleys  on  countershaft,  10  x  14  in. ;  width  of  belt  for  countershaft,  3  in. ;  countershaft 
speed,  steel,  230  r.p.m.;  brass,  560  r.p.m.;  spindle  speeds  (at  560),  338,  560,  932;  (at 
230),  138,  230,  382;  floor  space  of  machine,  60  x  26  in.;  extension  of  wire  feed  rod,  47i 
in.;  weight,  net  1,300  lb.,  crated  1,500  lb.,  boxed  for  export  1,710  lb. 

single  casting.  This  has  a  heavy  web  extending  up  to 
the  center  line  of  the  spindle,  which  braces  the  spindle- 
bearing  housings  and  aids  in  eliminating  vibration  on 
heavy  forming  cuts. 

The  spindle  is  made  from  a  high-carbon,  hammered 
steel  forging  and  is  bored  to  take  bar  stock  up  to  1  in. 
in  diameter.  The  automatic  chuck  is  so  designed  that 
it  accommodates  itself  to  minor  variations  in  diameter 
of  the  stock.  The  swing  over  the  bed  is  14  in.  and 
over  the  cutoff,  7  inches. 

The  friction  head  and  back  gear,  shown  in  the  rear 

ping  of  the  spindle  is  an  important  element  of  the  pro- auction  time. 

Hand  longitudinal  adjustment  and  screw  feed  to  the 
cut-off  give  an  added  working  range.  The  turret  is 
of  the  standard  Millholland  design  and  has  a  power 
feed  attachment.  The  selective-speed  gear  box  gives 
three  feed  changes  for  every  spindle  speed.  These  feed 
changes  are  available  while  the  machine  is  in  operation. 

The  machine  Is  furnished  regularly  equipped  with  an 

unbreakable  steol  pan,  coolant  pump,  piping,  counter- 
shaft and  the  necessary  wrenches. 
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Definitions  of  Export  Quotations 
THE  conclusions  and  definitions  set  forth  here  are 

the  recommendations  of  a  conference  of  the  Na- 

tional Foreign  Trade  Council,  Chamber  of  Com- 
merce of  the  U.  S.  A.,  National  Association  of  Manu- 

facturers, American  Manufacturers'  Export  Association, 
Philadelphia  Commercial  Museum,  American  Exporters' 
and  Importers'  Association,  Chamber  of  Commerce  of 
the  State  of  New  York  and  the  Merchants'  Association, 
which  was  held  in  New  York  City  recently. 

In  their  order  these  definitions  of  export  quotations 

are  the  normal  situations  on  which  an  export  manu- 
facturer or  shipper  may  desire  to  quote  prices.  It  is 

understood  that  unless  a  particular  railroad  is  specified, 

the  property  will  be  delivered  to  the  carrier  most  conven- 
iently located  to  the  shipper.  If  the  buyer,  for  the 

purpose  of  delivery,  or  in  order  to  obtain  lower  trans- 
portation charges,  desires  that  the  goods  be  delivered 

to  a  carrier  further  removed  from  the  shipper  and 
entailing  a  greater  cost  than  delivery  to  the  carrier 
most  favorably  situated,  the  carrier  to  which  the  buyer 
desires  delivery  of  the  goods  should  be  named  in  the 

quotation.  The  term  "cars  or  lighters"  as  used  herein, 
is  intended  to  include  River,  Lake  or  Coastwise  ships, 
canal  boats,  barges,  or  other  means  of  transportation, 
when  so  specified  in  the  quotation. 

1.  When  the  price  quoted  applies  only  at  inland  shipping 
point  and  the  seller  merely  undertakes  to  load  the  goods 
on  or  in  cars  »r  lighters  furnished  by  the  railroad  company 
serving  the  industry,  or  most  conveniently  located  to  the 
industry,  without  other  designation  as  to  routing,  the  proper 

term  is:  "F.O.B.  (named  point)." 
Under  this  quotation:  (A)  Seller  must  (1)  place  goods 

on  or  in  cars  or  lighters;  (2)  secure  railroad  bill  of  lading; 
(3)  be  responsible  for  loss  and/or  damage  until  goods  have 
been  placed  in  or  on  cars  or  lighters  at  forwarding  point, 
and  clean  bill  of  lading  has  been  furnished  by  the  railroad 
company.  (B)  Buyer  must  (1)  be  responsible  for  loss 
and/or  damage  incurred  thereafter;  (2)  pay  all  transpor- 

tation charges  including  taxes,  if  any;  (3)  handle  all  sub- 
sequent movement  of  the  goods. 

2.  When  the  seller  quotes  a  price  including  transporta- 
tion charges  to  the  port  of  exportation  without  assuming 

responsibility  for  the  goods  after  obtaining  a  clean  bill 

of  lading  at  point  of  origin,  the  proper  term  is:  "F.O.B. 
(named  point)  freight  prepaid  to  (named  point  on  the  sea- 

board)." 
Under  this  quotation:  (A)  Seller  must  (1)  place  goods 

on  or  in  cars  or  lighters;  (2)  secure  railroad  bill  of  lading; 
(3)  pay  freight  to  named  port;  (4)  be  responsible  for  loss 
and/or  damage  until  goods  have  been  placed  in  or  on  cars 
or  lighters  at  forwarding  point,  and  clean  bill  of  lading 
has  been  furnished  by  the  railroad  company.  (B)  Buyer 
must  (1)  be  responsible  for  loss  and/or  damage  incurred 
thereafter;  (2)  handle  all  subsequent  movement  of  the  goods; 
(3)  unload  goods  from  cars;  (4)  transport  goods  to  ves- 

sels; (5)  pay  all  demurrage  and/or  storage  charges;  (6) 
arrange  for  storage  in  warehouse  or  on  wharf  where  neces- 
sary. 

3.  Where  the  seller  wishes  to  quote  a  price,  from  which 
the  buyer  may  deduct  the  cost  of  transportation  to  a  given 
point  on  the  seaboard,  without  the  seller  assuming  re- 

sponsibility for  the  goods  after  obtaining  a  clean  bill  of 

lading  at  point  of  origin,  the  proper  term  is:  "F.O.B. 
(named  point)  freight  allowed  to  (named  point  on  the  sea- 
board)." 

Under  this  quotation:  (A)  Seller  must  (1)  place  goods 
on  or  in  cars  or  lighters;  (2)  secure  railroad  bill  of  lading; 
(3)  be  responsible  for  loss  and/or  damage  until  goods  have 
been  placed  in  or  on  cars  or  lighters  at  forwarding  point, 
and  clean  bill  of  lading  has  been  furnished  by  the  railroad 

company.  (B)  Buyer  must  (1)  be  responsible  for  loss  and/ 
or  damage  incurred  thereafter;  (2)  pay  all  transportation 
charges  (buyer  is  then  entitled  to  deduct  from  the  amount 
of  the  invoice  the  freight  paid  from  primary  point  to  named 
port);  (3)  handle  all  subsequent  movement  of  the  goods; 
(4)  unload  goods  from  cars;  (5)  transport  goods  to  vessel; 
(6)  pay  all  demurrage  and/or  storage  charges;  (7)  arrange 
for  storage  in  warehouse  or  on  wharf  where  necessary. 

4.  The  seller  may  desire  to  quote  a  price  covering  the 
transportation  of  the  goods  to  seaboard,  assuming  re- 

sponsibility for  loss  and/or  damage  up  to  that  point.  In 
this  case,  the  proper  term  is:  "F.O.B.  cars  (named  point 

on  seaboard)." Under  this  quotation:  (A)  Seller  must  (1)  place  goods 
on  or  in  cars;  (2)  secure  railroad  bill  of  lading;  (3)  pay 
all  freight  charges  from  forwarding  point  to  port  on  sea- 

board; (4)  be  responsible  for  loss  and/or  damage  until 
goods  have  arrived  in  or  on  cars  at  the  named  port.  (B) 
Buyer  must  (1)  be  responsible  for  loss  and/or  damage  in- 

curred thereafter;  (2)  unload  goods  from  cars;  (3)  handle 

all  subsequent  "movement  of  the  goods;  (4)  transport  goods 
to  vessel;  (5)  pay  all  demurrage  and/or  storage  charges; 
(6)  arrange  for  storage  in  warehouse  or  on  wharf  where necessary. 

5.  It  may  be  that  the  goods,  on  which  a  price  is  quoted 
covering  the  transportation  of  the  goods  to  the  seaboard, 
constitute  less  than  a  carload  lot.  In  this  case,  the  proper 

term  is:  "F.O.B.  cars   (named  port)   L.C.L." 
Under  this  quotation:  (A)  Seller  must  (1)  deliver  goods 

to  the  initial  carrier;  (2)  secure  railroad  bill  of  lading; 
(3)  pay  all  freight  charges  from  forwarding  point  to  port 
on  seaboard;  (4)  be  responsible  for  loss  and/or  damage 
until  goods  have  arrived  on  cars  at  the  named  port.  (B) 
Buyer  must  (1)  be  responsible  for  loss  and/or  damage 
incurred  thereafter;  (2)  handle  all  subsequent  movement 
of  the  goods;  (3)  accept  goods  from  the  carrier;  (4)  trans- 

port goods  to  vessel;  (5)  pay  all  storage  charges;  (6) 
arrange  for  storage  in  warehouse  or  on  wharf  where necessary. 

6.  Seller  may  quote  a  price  which  will  include  the  ex- 
pense of  transportation  of  the  goods  by  rail  to  the  seaboard, 

including  lighterage.  In  this  case,  the  proper  term  is: 

"F.O.B.  cars   (named  port)  lighterage  free." 
Under  this  quotation:  (A)  Seller  must  (1)  place  goods 

on  or  in  cars;  (2)  secure  railroad  bill  of  lading;  (3)  pay 
all  transportation  charges  to,  including  lighterage  at,  the 
port  named;  (4)  be  responsible  for  loss  and/or  damage 
until  goods  have  arrived  on  cars  at  the  named  port.  (B) 
Buyer  must  (1)  be  responsible  for  loss  and/or  damage 
incurred  thereafter;  (2)  handle  all  subsequent  movement 
of  the  goods;  (3)  take  out  the  insurance  necessary  to  the 
safety  of  the  goods  after  arrival  on  the  cars;  (4)  pay  the 
cost  of  hoisting  goods  into  vessel  where  weight  of  goods 

is  too  great  for  ship's  tackle;  (5)  pay  all  demurrage  and 
other  charges,  except  lighterage  charges. 

7.  The  seller  may  desire  to  quote  a  price  covering  de- 
livery of  the  goods  alongside  overseas  vessel  and  within 

reach  of  its  loading  tackle.  In  this  case,  the  proper  term  is: 

"F.A.S.  vessel   (named  port)." 
Under  this  quotation:  (A)  Seller  must  (1)  transport 

goods  to  seaboard;  (2)  store  goods  in  warehouse  or  on 

wharf  if  necessary,  unless  buyer's  obligation  includes  pro- 
vision of  shipping  facilities;  (3)  place  goods  alongside  ves- 

sel either  in  a  lighter  or  on  the  wharf;  (4)  be  responsible 
for  loss  and/or  damage  until  goods  have  been  delivered 
alongside  the  ship  or  on  wharf.  (B)  Buyer  must  (1)  be 
responsible  for  loss  and/or  damage  thereafter,  and  for  in- 

surance; (2)  handle  all  subsequent  movement  of  the  goods; 

(8)  pay  cost  of  hoisting  goods  into  vessel  where  weight 

of  goods  is  too  great  for  ship's  tackle. 
8.  The  seller  may  desire  to  quote  a  price  covering  all  ex- 

penses up  to  and  including  delivery  of  the  goods  upon  the 
overseas  vessel  at  a  named  port.  In  this  case,  the  proper 

term  is:  "F.O.B.  vessel  (named  port)." 
Under   this    quotation:    (A)    Seller    must    (1)    meet   all 



312 AMERICAN     MACHINIST Vol.  52,  No.  6 

charges  incurred  in  placing  goods  actually  on  board  the 
vessel;  (2)  be  responsible  for  all  loss  and/or  damage  until 
goods  have  been  placed  on  board  the  vessel.  (B)  Buyer 
must  (1)  be  responsible  for  loss  and/or  damage  thereafter; 
(2)  handle  all  subsequent 
movement  of  the  goods. 

9.  The  seller  may  be 
ready  to  go  farther  than  the 
delivery  of  his  goods  upon 
the  overseas  vessel  and  be 
willing  to  pay  transportation 
to  a  foreign  point  of  delivery. 
In  this  case,  the  proper  term 
is:  "C.  &  F.  (named  foreign 

port)." Under  this  quotation:  (A) 
Seller  must  (1)  make  freight 
contract  and  pay  transporta- 

tion charges  sufficient  to 
carry  goods  to  agreed  desti- 

nation; (2)  deliver  to  buyer 
or  his  agent  proper  bills  of 
lading  to  the  agreed  destina- 

tion; (3)  be  responsible  for 
loss  and/or  damage  until 
goods  have  been  delivered 
alongside  the  ship  and  clean 
ocean  bill  of  lading  obtained 
(seller  is  not  responsible  for 
delivery  of  goods  at  destina- 

tion). (B)  Buyer  must  (1) 
be  responsible  for  loss  and/or 
damage  thereafter  and  must 
take  out  all  necessary  insur- 

ance; (2)  handle  all  subse- 
quent movement  of  the 

goods;  (3)  take  delivery  and 
pay  costs  of  discharge,  light- 

erage and  landing  at  foreign 
port  destination  in  accordance 
with  bill  of  lading  clauses; 
(4)  pay  foreign  customs 
duties  and  wharfage  charges, 
if  any. 

10.  The  seller  may  desire 
to  quote  a  price  covering  the 
cost  of  the  goods,  the  marine 
insurance  on  the  goods,  and 
all  transportation  charges  to 
the  foreign  point  of  delivery. 
In  this  case,  the  proper  term 

is:  "C.l.F.  (named  foreign 

port)." Under  this  quotation:  (A) 
Seller  must  (1)  make  freight 
contract  and  pay  freight 
charges  sufficient  to  carry 
goods  to  agreed  destination; 
(2)  take    out    and    pay    for 
necessary   marine   insurance; 
(3)  be  responsible  for  loss 
and/or  damage  until  goods 
have  been  delivered  alongside 
the  ship,  and  clean  ocean  bill 
of  lading  and  insurance 
policy  have  been  delivered  to 
the  buyer,  or  his  agent. 
(Seller  is  not  responsible  for 
the  delivery  of  goods  at  desti- 

nation, nor  for  payment  by 
the  underwriters  of  insurance 

claims);  (4)  provide -war  risk 
insurance,  where  necessary,  for  buyer's  account.  (B)  Buyer 
must  (1)  be  responsible  for  loss  and /or  damage  thereafter, 
and  must  make  all  claims  to  which  he  may  be  entitled  under 

the  insurance  directly  on  the  underwriters;  (2)  take  delivery 

and  pay  costs  of  discharge,  lighterage  and  landing  at  foreign 

port  of  destination  in  accordance  with  bill  of  lading  clauses ; 

(3)   pay  foreign  customs  duties  and  wharfage  charges,  if  any. 

Schools 
Get  Your  Machines  Now 

By  Val  Francis 

IT  SEEMS  to  me  that  the  various  educational 
institutions  are  too  slow  in  taking  advantage  of 
the  provision  of  the  Caldwell  bill  and  I  want  to 

urge,  as  strongly  as  possible,  that  trade  schools, 
technical  institutions,  local  boards  of  education,  etc., 
grasp  this  opportunity  to  expand  their  present 
facilities  for  industrial  training  as  much  as  possible. 

Several  months  ago  I  placed  an  application  in 
the  most  reliable  school  of  my  district  for  admit- 

tance to  the  machine-work  class.  It  was  quite  pro- 
voking to  be  informed  that  there  was  no  vacancy 

for  the  present  term  and  that  my  application  would 
be  filed  for  future  consideration.  Upon  inquiry,  I 
learned  that  other  schools  were  in  this  same  pre- 

dicament. The  ne:ct  term  came  and  again  a  notice 
was  sent  to  me  containing  precisely  the  same 
information  as  the  previous  one. 

This  time,  I  did  not  accept  the  assurance  of  a 
future  consideration,  but  wrote  a  letter  to  the  super- 

intendent stating  that  it  was  absolutely  necessary 
for  me  to  gain  admittance,  giving  him  the  particular 
reasons.  A  short  time  later  I  received  a  post-card 
to  go  to  the  school  for  a  preliminary  interview.  I 
met  the  superintendent,  and,  after  a  short  talk,  he 
told  me  that  there  was  a  vacancy  in  the  forge-shop 
and  heat-treatment  class;  that,  if  it  was  accepted, 
I  would  be  admitted  to  the  machine-work  class  the 
next  term.  This  was  a  good  offer,  and  I  jumped  at 
it,  liie  result  being  that  I  started  in  the  next  night. 

After  a  few  nights  getting  acquainted  with  my 
fellow-students  I  found  that  I  was  quite  fortunate 
and  that  most  of  them  had  much  longer  waiting 
periods.  Most  of  these  students  are  in  the  forging 
class  under  the  same  conditions  that  I  am.  They 
did  not  apply  for  the  forge  shop;  however,  now  that 
they  are  in,  they  unanimously  agree  that  forging 
and  heat-treatment  are  good  things  to  know  about. 

It  seems  to  me  that  the  number  of  school  shops 
provided  is  entirely  inadequate.  Space  to  place 
machines  does  not  appear  to  me  to  be  the  determin- 

ing factor.  Remember,  the  students  are  there  and 
are  all  waiting  for  the  opportunity  to  be  admitted 
to  the  schools. 

Another  thing  concerning  students:  In  one  of  the 
articles  published  in  the  American  Machinist,  a  par- 

agraph stated  that  when  the  present-day  student 
spoiled  a  piece  of  work  he  laughingly  blamed  the 
machine,  or  something  else,  and  was  quite  apt  to 
repeat  the  performance.  As  a  school-shop  student 
allow  me  to  say  in  defense  that  none  of  my  fellow- 
students,  so  far  as  I  have  observed,  has  ever  made 
the  same  mistake  twice.  Also,  each  is  man  enough 
to  take  the  blame  upon  himself  when  he  does  spoil 
work,  and,  further,  a  large  percentage  have  been  in 
the  service  and  all  are  serious-minded  young  fellows. 

In  reaching  the  conclusions  set  forth  in  this  statement 
the  Conference  considered  the  fact  that  there  are,  in  more 
or  less  common  use  by  manufacturers  in  different  parts 
of  the  United  States,  numerous  variations  of  these  abbre- 

viations, practically  all  of 
which  are  employed  to  con- 

vey meanings  substantially 
synonymous  with  those  here 
defined.  For  instance,  there 
are  manufacturers  who  quote 

"F.  O.  B.  Cars,"  "F.  O.  B. 
Works,"  "F.O.B.  Mill"  or  "F. 
0.  B.  Factory"  meaning  that 
the  seller  and  buyer  have  the 
same  responsibilities  as  those 
set  forth  in  section  1.  The 
Conference  considered  all 
those  variations  and  deter- 

mined to  recommend  the  use 

of  "F.O.B.  (named  point),"  as 
"F.O.B.  Detroit,"  "F.O.B. 
Pittsburgh,"  etc.  Of  the  con- siderable number  of  these 
abbreviations  which  are  used 

in  the  United  States,  the  Con- 
ference felt  that  the  form 

"F.O.B.  (named  point)"  is 
most  widely  used  and  under- 

stood, and  therefore  should 
be  adopted  as  the  standard 
of  practice. 

The  chief  purpose  of  the 
Conference  is  to  simplify  and 
standardize  American  prac- 

tice, and  to  that  end  it  urges 
manufacturers  and  exporters 
to  cease  the  use  of  synony- 

mous abbreviations  and  quote 
habitually  in  the  terms  here 
recommended,  just  as  far  as 
these  terms  will  cover  the 
price  conditions  which  it  is 
desired  to  arrange  with  the 

buyer. 
Variations  of  the  abbrevia- 

tions recommended  in  other 
sections  also  are  in  more  or 
less  common  use  throughout 
the  United  States.  The  re- 

commendations of  the  Con- 
ference set  forth  above  apply 

to  them  with  the  same  force 

as  to  those  cited  under  sec- 
tion 1. 

Manufacturers  "and  export- 
ers are  urged  to  bear  in  mind 

that  the  confusion  and  con- 
troversies which  have  arisen 

have  sprung  in  part  from 
the  use  of  an  excessive  num- 

ber of  abbreviated  forms  with 

substantially  similar  mean- 
ings, as  well  as  from  the  use 

of  abbreviations  in  a  sense 
different  from  their  original 

meanings,  or  in  an  applica- 
tion not  originally  given 

them  and  different  from  the 

sense  of  application  under- 
stood by  foreign  buyers. 

In  simplified  and  standard- 
ized practice  lies  the  best 

hope  of  reducing  confusion  and  avoiding  controversy. 
The  Conference  urges  upon  manufacturers  and  exporters 

the  very  great  importance  at  all  times  of  making  their  in- 
tention in  whatever  quotations  they  employ  so  thoroughly 

clear  as  to  be  impossible  of  misunderstanding  or  misin- 
terpretation. It  is  much  better  to  take  the  time  and  space 

at  the  outset  to   make   ̂ jg   quotation   clearly  understood, 
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than  to  be  compelled  in  the  end  to  go  through  vexatious 
controversy  or  litigation,  which  costs  not  only  time  and 
expense  but  customers  as  well.  Misunderstandings  can 
best  be  avoided  if  the  seller  will  formulate  a  written  state- 

ment of  the  general  conditions  under  which  his  sales  are  to 
be  made,  and  will  see  that  the  foreign  buyer  possesses  these 
terms  of  sale  when  considering  a  quotation.  The  items 
which  may  be  included  in  such  a  statement,  deal  with: 
delivery,  delays,  partial  shipments,  shipping  instructions, 
inspection,  claims,  damage,  and  payment. 

Explanations  of  Abbreviations 

F.O.B. — Free  on  board. 
F.A.S. — Free  alongside  ship. 
C.  &  F.— Cost  and  freight. 
C.I.F. — Cost,  insurance  and  freight. 
L.C.L.— Less  than  carload  lot. 

The  quotation  "F.O.B.  (named  port)"  as  "F.O.B.  New 
York,"  "F.O.B.  New  Orleans,"  "F.O.B.  San  Francisco,"  is 
often  used  by  inland  producers  and  distributors  to  mean 
merely  delivery  of  the  goods  at  railway  terminal  at  the 
port  named.  This  abbreviation  originated  as  an  export 
quotation  and  had  no  application  to  inland  shipments.  It 
was  used  only  to  mean  delivery  of  the  goods  upon  an  over- 

seas vessel  at  the  port  named.  That,  in  fact,  is  the  mean- 
ing universally  given  to  the  phrase  among  foreigners,  and 

is  the  meaning  which  the  best  practice  among  exporters 
requires  it  invariably  to  have.  But  because  of  the  confusion 
which  has  arisen  through  the  use  of  that  form  with  a 
different  meaning  by  inland  producers  and  distributors,  and 
in  the  interest  of  unmistakable  clarity,  the  Conference  most 
strongly  urges  the  invariable  use  by  American  manufac- 

turers and  exporters  of  the  form  "F.O.B.  Vessel  (named 
port)."  This  adds  only  one  word  to  the  abbreviated  form 
and  has  the  great  advantage  that  it  cannot  be  misunder- 

stood. It  also  avoids  the  difficulty  which  might  arise 
among  foreigners  not  always  well  versed  in  American 
geography,  through  confusing  an  inland  forwarding  point 
with  a  shipping  port  at  seaboard. 

The  Conference  calls  attention  to  the  fact  that  in  selling 

"F.A.S.  Vessel"  manufacturers  and  exporters  should  be 
careful  to  have  their  agreement  with  buyers  cover  explicitly 
the  question  of  responsibility  for  loss  after  goods  have  been 
delivered  on  the  wharf  or  alongside  the  vessel  and  before 

they  are  actually  loaded  on  the  ship.  There  is  no  gen- 
erally established  practice  on  this  point.  The  recommenda- 

tion of  the  Conference  in  the  definitions  of  responsibility 
under  section  7,  sets  up  a  rule  which  it  is  hoped  will  lead 
to  the  establishment  of  a  standard  practice. 

It  is  understood  that  the  provision  of  lighterage  covered 
in  several  of  these  recommendations  is  only  within  the 
usual  free  lighterage  limits  of  the  port,  and  that  where 

lighterage  outside  such  limits  is  required,  it  is  for  buyer's account. 

In  order  to  avoid  confusion  in  another  particular,  atten- 
tion is  called  to  the  care  which  must  be  exercised  in  all 

cases  in  making  weight  quotations.  The  net  ton,  the  gross 
ton  and  the  metric  ton,  all  differ  in  weight.  Similarly, 

there  is  a  variation  in  the  use  of  the  term  "hundredweight" 
to  mean  either  100  lb.  or  112  lb.  It  is  therefore  not  sufficient 

to  quote  a  price  per  "ton"  or  per  "hundredweight."  In- stead the  Conference  recommends  the  use  of  the  terms 

"ton  of  2,000  lb.,"  "ton  of  2,240  lb.,"  or  "ton  of  2,204  lb.," 
etc.,  whichever  is  intended. 

It  is  also  important  to  note  that  a  carload  lot  in  the 
United  States  means  the  quantity  of  the  particular  com- 

modity in  question  necessary  to  obtain  the  carload  freight 
rate  for  transportation  on  American  railways.  This  quan- 

tity varies  according  to  the  commodity  and  also  varies  in 
different  parts  of  the  country.  Certain  commodities  being 
more  bulky  than  others,  the  minimum  carload  for  them  is 
less  than  for  heavier  products  occupying  less  space.  The 
load  required  may  range  anywhere  from  12,000  to  90,000 
lb.  Consequently,  it  is  important,  when  quoting  prices 
applicable  to  carload  lots,  so  so  State  and  to  specify  the 
minimum  weight  necessary  to  make  a  Carload  lot  of  the 
particular  commodity  for  the  particular  shipment  in  ques- 
tion. 

The  Conference  points  out  that  in  quoting  "C.  &  F."  or 
"C.I.F.,"  manufacturers  and  exporters  moving  large  quan- 

tities of  material  by  one  vessel  should  be  careful  to  as- 

certain in  advance  the  buyer's  capacity  to  take  delivery. 
This  because,  under  these  terms  and  as  a  condition  of  mak- 

ing the  freight  rate,  transportation  companies  may  require 
a  certain  rate  of  discharge  per  day,  and  that  rate  of  dis- 

charge might  be  in  excess  of  the  buyer's  capacity  to  take 
delivery.  In  such  event  an  adjustment  with  the  trans- 

portation company  would  be  necessary,  which  might  affect 
the  freight  rate  and  consequently  the  price  to  be  quoted. 

The  Conference  also  strongly  urges  shippers  clearly  to 
understand  the  provisions  of  their  insurance  protection  on 
all  foreign  sales,  irrespective  of  the  general  terms  used 
thereon.  In  almost  all  cases  it  should  be  possible,  when 
making  shipments  by  steamer,  to  obtain  insurance  cover 
giving  full  protection  from  primary  shipping  point  to  de- 

signated sea  port  delivery,  and/or  foreign  port  delivery. 
As  ordinary  marine  insurance  under  F.  P.  A.  conditions, 
that  is,  free  of  particular  average,  gives  no  protection 
against  deterioration  and/or  damage  to  the  merchandise 
itself  while  in  transit,  when  caused  by  the  recognized 
hazards  attending  such  risks,  shippers  should  endeavor  in 
all  cases  to  obtain  insurance  under  W.  P.  A.  (S.  P.  A.) 

conditions,  that  is,  with  particular  average  (subject  to  par- 
ticular average),  when  in  excess  of  the  customary  fran- 

chise of  3  to  5  per  cent.  Under  such  form  of  insurance, 
underwriters  will  be  called  upon  to  pay  claims  for  damages 
when  these  exceed  the  stipulated  franchise. 

The  Conference  points  out  that  inasmuch  as  fees  for 
consular  invoices  and  similar  items  are  arbitrary  charges 
fixed  by  foreign  governments,  they  are  not  included  in  the 
terms  of  C.  &  F.  or  C.I.F.  quotations,  and  it  is  part  of  the 
duty  of  the  buyer  to  meet  them. 

Finally,  the  Conference  strongly  recommends,  as  a  most 
effective  measure  of  simplification,  the  general  practice  of 

quoting  for  export,  as  far  as  possible,  either  "F.A.S.  Ves- 
sel," "F.O.B.  Vessel"  or  "C.I.F."  Concentration  on  this 

small  list,  all  of  which  terms  are  readily  understood  abroad 
and  are  difficult  of  misinterpretation,  will,  it  is  felt,  be 

markedly  influential  in  avoiding  confusion  and  controversy. 

The  European  Situation 
By  Charles  D.  Oesterlein 

The  Oesterlein  Machine  Co.,  Cincinnati 

In  my  opinion,  the  year  1920  is  most  apt  to  prove  vicious 
because  of  the  great  temptation,  on  the  one  hand,  to  expand 
our  plants  and  take  care  of  the  tremendous  business  being 
offered  in  the  United  States  today.  This  is  overshadowed 

by  the  contingency,  on  the  other  hand,  of  a  possible  collapse 

in  Europe  which  cannot  otherwise  but  be  reflected  imme- 
diately in  the  United  States. 

In  order  that  a  fair  appreciation  of  the  reasons  may  be 
had  on  which  this  belief  is  founded  it  will  be  necessary  to 

refer  to  many  experiences  of  my  recent  visit  throughout 
ten  of  the  European  countries  which  extended  over  the 
latter  half  of  last  year. 

It  is  not  sufficient  to  argue  merely  that  we  can  expect 

very  little  European  business  because  an  adverse  exchange 
relation  now  exists  between  the  United  States  and  European 

countries,  forcing  them  to  pay  a  high  premium  for  our 
dollars  with  which  American  goods  can  be  bought.  This 

is  perhaps  alright  so  far  as  it  goes,  but  it  does  not  give 
us  a  key  to  the  situation  responsible  for  this  result,  nor 
does  it  tell  us  what  to  expect  next. 

To  state  some  of  the  bare  facts  of  the  overseas  situation, 
there  is  a  shortage  of  coal  and  food  which  runs  nearly  on 

to  a  point  of  total  absence  in  at  least  parts  of  the  central countries.  .  , 

A  hint  can  be  taken  regarding  the  seriousness  of  the 

coal  situation  in  Germany  from  the  fact  that  there  was 
such  an  acute  shortage  in  Hovember  that  for  two  weeks 

there  was  not  a  single  passenger  nor  freight  tram  run 

in  the  entire  country,  the  sole  exception  being  food  trains. 
Prior  to  this  absolute  discontinuance  there  was  only  one 

train  running  for  every  two  or  three  trainloads  of  passen- 
gers and  the  writer  was  forced  to  stand  with  hundreds  of 

others  during  practically  the  entire  trip  while  passing through  that  country. 

One  must  only  note  the  want  of  coal  in  such  countries 

as  Holland  and  France  and  interpolate  to  gage  the  situa- tion in  the  enemy  countries. 
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Holland  is  so  short  of  coal,  although  a  neutral  country, 
that  as  you  pass  through  it  you  see  many  large  meadows 
simply  ruined  because  of  taking  up  peat  which  seems  to 
form  the  top  layer  of  earth  on  which  the  grass  grows. 
The  amount  of  coal  allowed  per  family  to  rich  and  poor 
alike  is  scarcely  sufficient  to  heat  one  room  for  the  winter. 
When  you  come  to  consider  Prance,  heat  in  hotels  was 

absolutely  prohibited  by  law  until  after  Nov  1,  when  after 
raising  hotel  rates  to  what  might  have  been  considered  the 
limit,  hotels  adopted  a  policy  of  charging  separately  an 
additional  amount  for  heat  which  in  my  ease  was  con- 

sumed while  passing  through  the  lobby. 
In  view  of  these  facts,  think  of  what  the  coal  situation 

must  be  in  Germany  and  Austria,  especially  since  the  for- 
mer has  lost  her  main  coal  fields  to  France. 

Surely  without  coal  to  run  the  railroads  materials  can 
not  be  transported,  raw  materials  can  not  oe  delivered  to 
the  industries,  finished  materials  can  not  be  removed;  in 
fact,  without  coal,  almost  all  industries  are  paralyzed 
through  lack  of  power. 

But  what  seems  to  me  to  eeal  the  fate  of  the  central 

countries  is  this:  They  must. -now  buy  food  and  exchange 
goods  for  food  at  all  costs.  The  German  mark  is  less  than 
a  skeleton  of  its  former  self — worth  one-twelfth  its  pre-war 
value,  and  going  down.  At  the  same  time  Germany  must 
not  only  pay  her  own  war  costs,  but  as  well  all  that  is 
physically  possible  toward  that  of  her  enemies.  Further- 

more, the  Allies'  demands  will  have  to  have  first  consider- 
ation which  will  not  leave  a  very  handsome  balance  with 

which  she  can  pay  interest  on  her  own  indebtedness  and 
buy  food  and  certain  other  essentials.  Upon  failing  to  pay 
interest  on  loans  from  neutral  sources  foreclosure  pro- 

ceedings will  be  in  order  and  the  beginning  of  a  rapid 
collapse  may  follow  immediately.  As  an  illustration  of 
the  indebtedness  to  neutrals,  I  was  informed  that  one 
banking  institution  alone  in  Sweden,  the  Skandanavisha 
Credit  Aktiabolaget,  negotiated  a  loan  of  150,000,000  kr. 
(about  $37,500,000)  to  Germany  during  the  war  and  it 
might  be  assumed  that  on  such  an  itenj  the  interest  must 
be  paid  in  kronens  which  on  the  present  basis  of  exchange 
would  alone  require  93  million  marks  annually.  As  an 
individual  item  this  amount  is  rather  insignificant  but 

from  this  example  it  is  plain  that  the  countries'  contracted 
indebtedness  has  multiplied  many  fold. 

On  the  other  hand  reparations  to  the  Allies  have  like- 
wise to  be  made  on  a  basis  of  exchange  severely  unfavor- 
able to  Germany.  Not  millions  but  billions  upon  billions 

are  required.  Much  tangible  property  has  already  been 
attached.  Steamships  and  railroad  rolling  stock  are  ex- 

amples. From  the  writer's  recollection  it  seems  that  nearly 
one-fourth  of  all  the  freight  cars  and  passenger  cars  in 
France  were  formerly  German  as  witnessed  by  the  double 
eagle  which  has  only  a  white  cross  painted  through  it. 

It  also  seems  as  though  surplus  stocks  of  all  kinds  of 
material  and  goods  in  Germany  are  being  turned  back  into 
cash  at  whatever  sacrifice  is  necessary  to  close  a  deal. 
This  includes  machine  tools.  The  limits  to  which  they  are 
going  may  be  illustrated  by  the  following:  In  spite  of  the 
fact  that  Germany  has  been  at  war  with  Italy  there  was 
a  solid  shipload  of  German  machine  tools  forwarded  last 
fall,  two-thirds  of  which  was  unloaded  in  Genoa  the  other 
one-third  going  to  Naples.  One  German  firm  has  already 
opened  offices  in  Milan  to  look  after  the  material  and  an- 

other has  travelers  in  Italy. 
There  is  a  large  meadow  near  Delft  in  Holland  where 

thousands  of  machine  tools  are  unloaded  in  the  open  and 
exposed,  and  prospective  buyers  are  asked  to  name  their 
own  prices  for  them.  This  simply  reflects  the  desperate 
condition  within  the  country. 

As  a  summary  of  the  above  we  may  say  that  in  Ger- 
many there  is  a  critical  shortage  of  food,  coal  and  other 

raw  materials  and  transportation  facilities  and  her  credit 
is  practically  that  of  a  bankrupt.  She  and  her  allies  are, 
however,  asked  to  strip  themselves  of  what  remains  and 
make  up  the  balance  of  the  cost  of  the  war  in  labor  spread 
over  years. 

This  is  all  justly  to  be  expected  but  if  we  are  to  believe 
that  Germany's  acts  during  the  war  were  as  told,  she  is 
not  past  taking  up  Russia's  debacle  and  refusing  to  work — 
if  before  that  development  another  form  of  internal  erup- 

tion doesn't  result  in  the  complete  collapse  of  the  nation. 
And  yet,  it  seems  that  Austria  is  in  still  worse  shape  at 

the  moment  than  Germany.  Reports  also  indicate  that 
Poland  needs  assistance.  Italy  has  just  added  to  her 
troubles  through  the  last  election  in  November  by  placing 
the  socialists  in  control  of  the  government.  This  by  the 
way  resulted  in  a  demonstration  in  the  way  of  a  general 
strike  tying  up  entire  cities  while  the  writer  was  there. 
Ilhe  industrial  portion  of  Spain  was  in  a  turmoil  with  a 

general  strike  in  Barcelona  which  drove  the  writer  out  of 
that  country  rather  hurriedly,  having  been  reliably  in- 

formed that  over  300  people  were  killed  in  a  similar  strike 
only  SIX  months  earlier. 

Armies  and  navies  are  all  consuming  and  nonproducing 
which  accounts  for  the  fact  that  during  the  war  the  nations 
involved  consumed  more  than  they  produced.  The  result 
<s  an  unfavorable  trade  balance  and  reflects  direct  in  the 
money  exchange  between  nations.  The  effect  can  be  seen 
from  the  following  illustration:  At  about  the  end  of  July 
last  year  the  English  pound  sterling  would  only  buy  $4.40 
of  our  money  instead  of  $4.86,  its  normal  equivalent.  For 
the  reason  of  this  premium  the  English  were  not  inclined 
to  buy  from  America,  feeling  that  the  pound  would  come 
back  in  value,  and  they  didn't  want  to  suffer  the  conse- 

quent loss. Along  with  mention  of  this  condition  came  reference  to 
America  as  the  country  whose  pockets  were  already  bulg- 

ing with  money.  Just  imagine  how  the  feeling  of  that  time 
has  been  intensified  throughout  the  further  falling  off  of 
the  British  pound  to  a  value  of  only  $3.70  to  $3.80,  whose 
value  is  yet  to  be  depreciated  by  reason  of  the  reduced 
purchasing  power  of  our  dollar.  And  yet,  when  the  pound 
could  still  buy  $4.40  the  British  Government  made  known 
her  foreign  policy,  which  as  I  remember  in  substance  an- 

ticipated protection  for  home  industries  and  encouraged 
co-operation  between  British  producers  in  handling  the 
country's  exports.  The  intent  seemed  clearly  one  to  get 
the  business  which  competing  nations  had  formerly  gotten, 
and  restrict  invasion  of  her  home  markets. 
Remember,  English  money  had  only  depreciated  to  80 

per  cent  of  its  former  value  whereas  German  money  has 
depreciated  to  8  per  cent;  how  much  less  is  it  possible  for 
Germany  to  compete  in  industry?  This  same  exchange 
situation  places  nearly  the  whole  of  Europe  in  a  difficult 
situation,  the  seriousness  of  which  is  so  important  that 
nations  are  just  now  being  called  together  in  convention 
to  see  if  means  can  be  found  to  avoid  a  catastrophe. 

Prices  also  come  into  play.  To  repeat  figures  given  by 
an  important  Swiss  machinery  dealer  who  had  ten  days 
previously  visited  plants  in  Chemnitz,  Germany,  two  marks 
seven  pfennigs  an  hour  is  the  average  rate  paid  then  to 
machinists.  This  was  equivalent  to  less  than  five  cents 
an  hour.  No  man  receiving  such  a  sum  can  pay  a  war 
tax.  But  on  the  basis  of  this  rate  the  cost  of  product  is 
figured  which  surely  accounts  for  low  prices  on  German 
goods.  Now  wait  until  relief  distributions  are  made  in 
Germany.  Food  coming  from  America  for  instance  must 
be  paid  for  in  dollars  and  twenty-four  marks  today  buy 
one  pre-war  mark  worth  of  food.  If  the  workman  is  to 
buy  this  food  he  must  receive  twenty-four  marks  for  each 
one  he  now  receives  plus  what  he  requires  with  which  to 
pay  this  war  tax.  Allowing  that  he  cannot  hope  to  livti 
in  quite  such  circumstances  it  is  still  plain  to  see  how  Ger- 

man prices  will  go. 
I  was  told  time  and  again  by  machinery  dealers  in  Swe- 

den, Denmark  and  Switzerland  that  German  manufacturers, 
think  nothing  of  advancing  prices  from  fifty  to  a  hundred 
per  cent  at  a  time,  indicating  that  the  process  was  already 
going  on  rapidly  last  fall.  Surely  before  long  the  whole 
German  indebtedness  must  be  saddled  on  to  their  products, 
and  then  who  can  afford  to  buy  them? 

In  industry  consider  for  a  moment  the  machine-tool 
situation.  It  is  hardly  likely  that  Germany  can  in  any 
event  soon  again  carry  on  a  large  export  business  because 
of  the  tremendous  acceleration  given  to  this  industry  in 
neutral  countries  during  the  war.  Imitations  of  American 
machines  may  be  expected  to  take  the  place  of  German 
machines  in  many  instances.  The  writer  made  inquiry — 
having  seen  many  grades  of  finish  on  the  No.  8  B.  &  S. 
cylindrical  grinding  machine — to  find  out  which  firm  is 
making  this  imitation.  The  answer  was  that  in  Sweden 
alone  eleven  different  firms  imitate  this  specific  machine. 
Four  copies  of  a  certain  milling  machine  also  presented 
themselves.  In  Switzerland,  whereas  before  the  war  there 
were  only  a  handful  of  machine-tool  builders  of  which  only 
one  was  of  importance,  today  there  are  probably  150,  ac- 

cording to  the  statistics  published  in  the  country.  Even 
Spain  is  producing  machine  tools.  The  writer  was  sur- 

prised to  see  imitations  of  his  own  milling  machines  being 
produced  in  Christiania,  Norway. 

In  conclusion  such  an  analysis  as  this  convinces  me  that 
a  grinding,  wearing  process  is  going  on  and  will  soon  reach 
the  climax  when  an  explosion  may  occur  and  the  conflagra- 

tion will  surely  reach  us  here  in  the  event. 
Therefore,  before  tempting  extensions  are  made  with 

which  to  take  care  of  our  immediate  domestic  business,  a 
thorough  consideration  of  this  phase  of  the  European  situa- 

tion is  surely  to  be  recommended. 
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"Hauck"  No.  2F  Heater  for  Drying 
Small  Ladles 

A  practical  and  simple  arrangement  for  heating  a 
number  of  small  ladles  simultaneously  is  being  manu- 

factured by  the  Hauck  Manufacturing  Co.,  Brooklyn, 
New  York.  The  outfit,  as  shown  in  the  illustration, 
consists  of  a  sheet-iron  firebox  and  a  20-gal.  steel  fuel 
tank.  The  box  is  framed  on  the  inside  with  angle  iron 
and  lined  with  firebrick.    A  Hauck  furnace  burner  sup- 
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"HAUCK"  HEATER  NO.  2P  FOR  SMALL  LADLES    ' 

plies  the  heat.  The  ladles  are  placed  bottom  side  up 
over  the  opening  in  the  box  and  the  flame  from  the 
oil  burner  shoots  up  through  the  openings,  quickly  dry- 

ing the  linings  of  the  ladles.  The  number  of  openings 
provided  for  the  ladles  varies,  as  the  firebox  is  made 
in  different  lengths  to  suit  requirements.  The  burner 
is  provided  with  a  regulating  valve  and  is  designed  to 
consume  any  grade  of  fuel  oil,  crude  oil,  or  kerosene, 
delivered  under  a  pressure  of  20  to  100  lb.  per  square 
inch.  The  tank  containing  the  oil  is  charged  with  com- 

pressed air  and  has  a  gage  and  regulating  valve  for 
oil  and  air.  The  pipe  connections  between  the  firebox 
and  the  tank  are  made  of  a  length  to  suit  conditions. 

United  Molding  and  Tube  Rolling  Mill 
The  United  Machine  and  Manufacturing  Co.,  Canton, 

Ohio,  is  manufacturing  a  rolling  mill  that  has  a  capac- 
ity to  roll  tube  and  molding  sections  at  the  rate  of 

60  to  300  ft.  per  minute,  the  amount  varying  accord- 
ing to  the  width,  design  of  section  and  length  of  stock 

used. 

The  eight  sets  of  spindles  permit  the  rolling  of  a 
wide  range  of  designs,  the  maximum  width  developed 
amounting  to  13  in.  The  upper  and  lower  spindles 
are  power  driven,  providing  positive  roll  action.     The 

upper  spindles  Jiave  ample  vertical  adjustment  adapt- 
able to  a  variety  of  sizes  and  shapes,  and  provision 

is  made  for  regrinding  the  roll  dies  when  occasion 
requires.  The  spindles  are  of  high-carbon  crucible 
steel,  hardened  and  ground,  and  running  in  phosphor- 
bronze  bearings.  Keyways  are  cut  the  full  length  of 
the  spindles  between  the  housings  to  permit  the  use 
of  roll  dies  of  variable  widths. 

The  arrangement  of  the  gearing  distributes  the  ap- 
plication of  power  equally  to  the  eight  rolls,  the  initial 

drive  being  from  a  rawhide  pinion  attached  to  the 
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UNITED   MOLDING  AND  TUBE   ROLLING    MILL 

motor.  The  feeding-in  device  or  guide  is  composed  of 
a  set  of  horizontal  tool-steel  rolls  hardened  and  ground 
and  mounted  in  phosphor-bronze  bearings.  Different 
widths  of  stock  are  guided  into  the  die  rolls  by  the 
vertical  grooved  rolls  of  the  feeding-in  device,  which 
are  mounted  on  spindles  carried  on  an  adjustable  cross- 
slide.  The  roll  bearing  blocks  are  mounted  in  housings 
that  can  be  adjusted  transversly  on  the  platen  without 
changing  the  vertical  adjustment  of  the  rolls. 

Reed-Prentice  14-Inch  Geared-Head 
Lathe 

The  Reed-Prentice  Co.,  Worcester,  Mass.,  has  placed 
on  the  market  a  14-in.  geared-head  lathe  as  shown  in 
the  accompanying  illustration. 

The  gears  in  the  headstock  are  of  the  selective  type, 
enabling  the  operator  to  obtain  any  one  of  the  eight 
speeds  without  slowing  down  or  stopping  the  machine 
or  removing  the  tool  from  the  cut.  The  speeds  are 
obtained  through  spur  gears  and  internal  expanding 
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friction  clutches,  operated  by  three  levers  which  must 
always  be  in  operative  position;  when  any  one  of  the 
levers  is  in  the  neutral  position  the  spindle  will  be 
at  rest. 

The  spindle  bearings  are  hardened  and  ground  and 
run  in  bronze  boxes  that  are  scraped  to  a  fit  on  the 
bearing  surfaces.  A  spindle  locking  device  is  provided 
for  use  when  removing  the  faceplate  or  chuck  and  is 
so  arranged  that  it  must  be  disengaged  before  the 
spindle  clutch  can  be  engaged.     A  geared  pump  in  the 
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HBED-PRENTICE  14-IN.  GEARED-HEAD  LATHE 

Specifications:  Spindle  bearings  (front,  2J  x  5  in.;  rear,  Ift  X 
3  in.);  hole  through  spindle,  11  in.;  taper  hole,  Jarno,  No.  4;) 
number  of  speeds,  eight;  number  of  feeds  (44),  0.0045  to  0.0667 
in. ;  threads  cut,  4  to  60  ;  taper  attachment  will  allow  turning  18l 
in.  at  one  setting;  will  turn  26 1  in.  long  with  6-ft.  bed;  floor 
space.  41i  x  91  in.;  weight  (net,  2.800  lb.;  boxed,  3,200  lb.). 

headstock  supplies  all  bearings,  except  the  two  main 
spindle  bearings,  with  lubricant. 

The  apron  is  of  the  double-plate  type  and  access  may  , 
be   had   to   all    the   internal   mechanism   without   dis- 

mounting it.     The  lead-screw  nut  is  so  arranged  that 
it  can  not  be  engaged  in  conflict  with  any  of  the  feeds. 
Both  longitudinal  and  cross  feeds  are  friction  operated. 

The  machine  may  be  driven  either  by  belt  direct 
from  the  line  shaft  or  by  motor.  The  regular  equip- 

ment includes  a  taper  attachment.  The  steel  pan 
shown  in  the  illustration  is  only  furnished  as  an  extra. 

Wilton  Round  Master  Blocks 
The  Wilton  Tool  and  Manufacturing  Co.,  84  Linden 

Park  St.,  Boston,  Mass.,  has  added  to  its  line  a  series 
of  round  master  gage  blocks  put  up  in  sets  of  different 
combinations. 

The  illustration  shows  set  "H"  comprising  16  blocks 
varying   from   0.100   to   2.00   in.,   the   variations   being 

such  as  to  give  all  dimensions  by  thousandths  from 
0.400  to  8  in. 

Other  sets  give  dimensions  from  t\{  to  li§  in.  by 
sixteenths;  0.10  to  2.10  by  tenths,  and  1  to  41  mm. 
by  millimeters. 

It  is  claimed  that  these  gages  are  accurate  to  within 
0.000015  in. 

Millholland  Power  Cutoff  for  Screw 
Machines 

The  power  cutoff  slide  illustrated  is  a  feature  of 
screw-machine  construction  as  manufactured  by  the 
Millholland  Machine  Co.,  Indianapolis,  Ind.  It  is  in- 

tended for  use  when  it  is  desired  to  do  facing  and 
forming  while  the  turret  tools  are  in  operation.  It 
has  a  simple  and  powerful  friction  drive.  An  auto- 

matic  stop  is   provided   that   is  tripped  by   either   of 

WILTON   ROUND   MASTER   BLOCKS 

MILLHOLLAND    POWER    CUTOFF    FOR    SCREW    M.A.CHIXES 

two  adjustable  dogs.  A  hand  trip  lever  can  also  be 
used  when  desired.  The  dial  is  graduated  in  thou- 

sandths and  is  provided  with  clips  for  quick  reading. 
Eight  feed  changes  in  both  directions  are  available 
through  the  feed-box  of  the  machine.  The  lower  lever 
is  used  to  reverse  the  power  feed  in  either  direction. 

Avey  Automatic  Drilling  Machine 
The  Cincinnati  Pulley  Machinery  Co.,  Cincinnati, 

Ohio,  has  brought  out  the  automatic  drilling  machine 
shown  in  the  accompanying  illustration  and  which  can 
be  used  as  an  automatic,  semi-automatic  or  as  a  plain 
hand  feed  drilling  machine. 

The  spindle  can  be  advanced  by  hand  ahead  of  the 
power  feed  without  disengaging  the  latter  and  the 
clutches  will  pick  up  the  power  feed  wherever  the  hand 
feed  is  dropped. 

The  counterweight  can  be  regulated  to  accommodate 
different  weights  of  tools  and  the  shock  of  the  return- 

ing spindle  is  taken  up  by  an  adjustable  spring  plunger. 
The  change  from  semi-automatic  to  full  automatic 

operation  is  simply  accomplished.  The  hand  feed  lever 
has  a  ratchet  device  whereby  it  can  be  set  in  any 
relation  to  the  spindle  or  can  be  disengaged  so  as  to 
remain  idle  when  the  automatic  feed  is  in  use. 

All  revolving  members  are  mounted  on  annular  ball 
bearings. 



February  5,  1920 Get  Increased  Production — With  Improved  Machinery 317 

I 
If  desired,  an  automatic  cut-off  valve  for  the  lubricat- 

ing system  can  be  furnished.  With  this  device  the 
lubricant  will  only  flow  while  the  drill  is  cutting. 

Another  device  that  can  be  attached  is  one  that  will 
limit  the  number  of  cycles  the  spindle  will  make  before 

AVET  AUTOMATIC  DRILLING  MACHINE 

Specifications :  Stiolte,  variable  from  i  to  5  in.  ;  maximum  num- 
ber of  strolics  per  min.,  30  ;  speeds,  4  ;  feeds,  4  ;  capacity,  j  in.  m 

cast   iron,    %   in.   in  steel ;   maximum   spindle  speed,    3,500    r.p.m. 

automatically  stopping.  This  is  useful  in  connection 
with  automatic  fixtures  when  operating  on  pieces  having 
more  than  one  hole  of  the  same  diameter. 

The  machine  can  be  furnished  in  the  gang  type 
having  from  two  to  six  spindles. 

Toledo  Wall  Crane 
The  traveling  wall  crane  shown,  is  now  being  fur- 

nished regularly  by  the  Toledo  Bridge  and  Crane  Co., 
Toledo,  Ohio.  It  is  made  in  two  sizes  with  capacities 
of  three  and  five  tons  each,  both  having  an  effective 
reach  up  to  30  ft.  The  crane  serves  as  an  auxiliary 
to  the  regular  overhead  crane,  or  it  may  be  used  as 
an  independent  unit.  Power  for  the  longitudinal  travel 
is  furnished  by  two  motors  connected  in  parallel  and 
operated    through   one   controller.      The    motor    pinion 

engages  the  driving  gear  which  is  pressed  on  and 
keyed  to  the  double-flanged  and  cast-steel  truck  wheel. 
A  foot  brake  operated  from  the  cage  is  provided  to 
control  the  longitudinal  travel  and  to  stop  the  crane 
without  the  necessity  of  plugging  the  motors.  The 
brake  is  of  the  band  type,  the  brake  wheel  being 
mounted  on  the  armature  shaft  of  one  of  the  motors. 
The  location  of  the  cage  is  optional  or  may  be  omitted 
entirely,  as  rope-operated  controllers  can  be  substituted 
and  all  operations  controlled  from  the  floor.  Where 
rope  control  is  employed,  the  foot  brake  is  omitted 
and  a  solenoid  brake  substitued.  The  solenoid  brake 
performs  two  functions.  It  serves  to  stop  the  motor, 
thus  providing  for  a  rapid  reversal,  and  it  also  acts 
as  a  holding  brake  when  the  load  is  brought  to  rest 
through  the  dynamic  braking  action.  The  crane  can 
be  furnished  for  either  direct  or  alternating  current. 

Garvin  Cam  Milling  Machine 
The  feature  that  distinguishes  this  machine  from 

previous  designs  of  the  Garvin  Machine  Co.,  New  York 
City,  is  the  change  from  vertical  to  horizontal  spindle. 

The  machine  is  designed  for  cutting  either  flat  or 
cylindrical  cams.  Fig.  1  shows  it  arranged  for  flat  cam 
work.  In  this  set-up  the  work  is  mounted  on  the  end  of 
the  work  arbor  toward  the  spindle,  with  the  former  at 
the  outer  end  of  the  arbor.  Worm  gearing  drives  the 
work  arbor  from  the  universal  power  feed  shaft,  to  be 
seen  at  the  front  of  the  machine.  Power  is  transmitted 
through  spur  gearing,  giving  three  changes  of  feed 
when  cutting  flat  cams. 

The  arm  containing  the  work  arbor  pivots  on  the  for- 
ward end,  and  is  guided  at  the  rear  end  by  a  substantial 

guide  bracket  mounted  on  the  table.  The  arm  has,  in 
addition  to  its  own  weight,  detachable  weights  to  keep 
the  former  pin  against  the  former,  thus  counteracting 
the  stress  of  the  cutter.    These  weights  can  be  added  to 

FIG.   1. 

TOLEDO  WALL  CRANE 
GARVIN  CAM  MILLING  MACHINE  SET  UP  FOR 

FLAT  CAMS 
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FIG.  2. GARVIN  CAM  MILLING  MACHINE  SET  UP  FOR 
CYLlNrmiCAL  CAMS 

either  end  of  the  arm,  and  are  arranged  to  release  the 
pressure  on  the  former  when  cutting  steep  angle  cams. 

Fig.  2  shows  the  machine  arranged  for  cutting  cylin- 
drical cams.  In  changing  from  the  flat  to  the  cylindri- 

cal cam  fixture,  the  entire  slide  shown  bolted  to  the 
saddle  of  the  machine  can  be  taken  off  and  laid  aside. 
The  universal  power  feed  shaft  readily  detaches  for  this 
purpose  and  attaches  to  the  cylindrical  cam  fixture. 

In  operation  the  feed  rotates  the  work  arbor,  the 
work  being  mounted  on  the  far  side  of  the  fixture 
and  the  former  on  the  other  end  of  the  work  arbor. 
The  former  pin,  shown  at  the  front  of  the  machine,  is 
kept  against  the  former  by  weights. 

The  movement  of  the  cylindrical  cam  fixture  is  very 
sensitive,  as  it  works  on  large  balls  in  a  V-shaped,  tool 
steel  track.  The  feed  of  both  attachments  can  be  dis- 

connected by  a  clutch,  permitting  hand-feed  control  by  a 
crank  attached  to  the  squared  end  of  the  worm  shaft. 
This  will  be  found  handy  in  setting  up  for  cams  that  are 
cored,  also  for  helping  over  steep  angles. 

The  spindle  of  the  machine  is  of  Garvin  standard  mill- 
ing machine  construction.    All  gearing  is  protected  by 

"Milwaukee"  Horizontal  Drilling 
Machines 

The  Milwaukee  Electric  Crane  and  Manufacturing 
Company,  Milwaukee,  Wis.,  has  just  introduced  a  line 
of  horizontal  drilling  machines  designed  to  cover  a  wide 
range  of  drilling  and  boring  and  especially  suited  for 
operating — at  one  setting — on  pieces  too  long  or  bulky 
for  the  usual  type  of  machine.  Double  setting  of  work 
is  not  only  a  waste  of  time  but  a  frequent  cause  of  error 
when  boring  holes  for  shafts  or  bearings  which  are  re- 

quired to  be  exactly  parallel,  as  in  the  case  of  gear  hous- 
ings for  spur  or  helical  gears,  the  teeth  of  which  must 

bear  evenly  along  the  entire  length  of  face.  Originally, 
a  homemade  tool  supplied  with  a  rolling  or  rail  table 
had  a  range  of  usefulness  that  has  been  sufficiently 
recognized  to  justify  a  modern  design  and  a  refinement 
of  details  to  secure  greater  durability  and  accuracy  in 
operation,  as  well  as  the  more  rapid  change  in  speed 
and  manipulation  made  possible  by  the  use  of  direct- 
connected,  variable-speed,  reversible  motors.  The  ideal 
drive  would  be  obtained,  if  it  were  possible,  by  belting 
the  motor  to  the  spindle  with  but  a  single  gear  reduc- 

tion, but  as  this  is  not  feasible,  the  scheme  adopted 
comes  as  near  to  it  as  possible  in  the  matter  of  sim- 

plicity and  directness. 
The  line  includes  several  sizes,  the  smallest  being 

No.  25-A,  and  the  next  largest  being  the  No.  25,  which 
is  shown  in  the  illustration. 

The  spindle  is  of  high-carbon  steel  and  accurately 
finished;  the  front  bearing  is  2i  in.  in  diameter  by  7i 
in.  long;  middle  bearing,  2i  diameter  by  6  in.  long,  and 
the  driving  end  is  21  in,  in  diameter  with  two  beveled 
keyways.  The  front  end  is  fitted  with  a  ball  thrust 
bearing  and  No.  5  Morse  taper  hole,  arranged   with 

changes housing.      There    are    two 
on   the   machine   for   use 
when    cutting    cylindrical 
cams.    The  following  are 
the  specifications: 

Capacity  any  type  of 
cam,  1  in.  to  12  in. ;  taper 
hole  in  spindle,  No.  10  B. 
&  S.;  size  of  cutters  used, 
j\  to  2  in.;  number  of 
feed  changes  by  four-step 
friction  cone  pulley,  8;  cylinder  cam  throw,  9 J  in.;  flat 
cam  throw,  6  in.;  number  of  feed  changes  on  flat  fix- 

ture only,  3;  number  of  feed  changes  on  cylindrical 
fixture,  2 ;  swing  of  cylindrical  fixture,  12|  in. ;  speed  of 
friction  pulleys  on  countershaft,  120/160;  space,  44x54 
in.;  domestic  shipping  weight  (both  fixtures),  2,700  lb. 

MILWAUKEE    HORIZONTAL    DRILLING    MACHINE    NO.    25 

Specifications:  Spindle  front  bearing,  2i  x  71  In.;  spindle  rear 
bearing,  28x6  in.  ;  spindle  driving  end,  21  in. ;  spindle  Morse 
taper  5  In. ;  spindle  speeds — standard.  20-400  :  spindle  feeds,  six ; 
spindle  feed,  24  in.;  spindle  quill  diameter.  4g  in.;  spindle  eleva- 

tion, minimum  to  table,  3  In. ;  spindle  elevation,  maximum  to 
table,  60  in. ;  table,  width  by  length,  4  x  9  ft.  ;  column  movement 
on  base,  24  in.  ;  run  of  table  on  bed.  9  ft.  6  in. ;  run  of  column 
on  slide,  portable,  6  ft. ;  length  of  column  slide,  portable,  10  ft. 3  in.  I  variable-speed  motor,  3i  hp. 
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special  cross-key  and  nuts  for  drawing  up  and  releas- 
ing boring  bars  or  tools.  The  spindle  torque  is  not 

transmitted  through  the  tang  of  the  drill  socket  or  bor- 
ing bar  when  the  work  is  heavy. 

The  spindle  quill  is  of  semi-steel,  41  in.  in  diameter, 
with  heavy  rack  teeth  cut  for  24  in.  feed,  arranged  to 
cut  out  the  drive  automatically  when  the  spindle  reaches 
the  extreme  in  or  out  run  of  the  feed  range.  Danger  of 

stripping  the  feed  mechanism  by  over-running  when 
the  feed  is  worked  near  the  extremes  of  the  run  is  thus 
avoided. 

The  spindle  is  geared  for  standard  speeds  of  20  to 
400  r.p.m.,  which  may  be  increased  or  reduced  when 
special  service  is  to  be  met.  With  a  four  to  one  motor 
speed  range  and  sixteen-point  controller,  thirty-two  dif- 

ferent speeds  are  obtainable  with  a  single  back-gear 
ratio  of  about  five  to  one. 

All  gears  are  of  steel,  wide  face  and  carefully  cut, 
run  in  oil  and  are  supported  on  both  sides  by  large 
bronze  bearings  arranged  for  ample  and  continuous 
lubrication.  Power  is  transmitted  through  four  reduc- 

tions of  spur  gears  to  secure  minimum  boring  speed  and 
maximum  torque. 

The  standard  spindle  feeds  provided  for  this  drill  are 
9,  14,  20,  30,  50  and  70  thousandths  per  revolution. 
The  feed  is  cut  in  or  out  by  means  of  a  trip  lever  and 
quick  return  or  advance  secured  by  means  of  the  hand 
wheel  on  the  quill-pinion  shaft.  Gears  for  change  of  feed 
are  of  steel  and  phosphor  bronze,  of  wide  face  and  heavy 
pitch  and  run  in  oil-tight  case  for  constant  lubrication. 
The  quill  drive  worm  wheel  is  of  bronze,  entirely  cov- 

ered, and  the  worm  is  of  hard  steel,  running  in  oil. 
Carriage  elevating  and  lowering  mechanism  is  oper- 

ated by  power  or  hand  and  the  driving  gear  is  provided 
with  a  limiting  torque  clutch  to  secure  safety  to  the 
mechanism  in  case  the  carriage  is  clamped  too  hard  to 
the  column  when  the  power  drive  is  thrown  into  gear. 
The  hand  adjustment  is  used  only  to  secure  final  setting 
of  the  carriage.  A  steel  scale  on  the  face  of  the  column 
indicates  the  distance  from  the  top  of  the  table  to  the 

center  of  the  spindle  and  a  corresponding  scale  is  car- 
ried by  the  outboard  column. 

The  drill  column  is  mounted  on  a  side  extension  of  the 
bed  and  is  movable  to  or  from  the  table  to  suit  the  size 
of  the  work  and  reduce  the  overhang  of  the  spindle. 
This  is  an  important  advantage  in  many  cases  where 
end-milling  and  facing  is  necessary  and  secures  more 
accurate  spotting  of  the  drill  than  is  possible  with  a 
long  overhang. 

Ream  Universal  Joint 
The  universal  joint  illustrated  is  a  product  of  the 

R.-S.  Manufacturing  Co.,  Kansas  City,  Mo.  The  design 
employs  a  fiexible  member  having  six  lugs  arranged  to 
engage  a  like  number  of  rollers  that  are  mounted  upon 

the  inner  portion  of  the  case.    The  arrangement  is  in- 

tended to  combine  the  universal  action  of  a  ball-and- 
socket  joint  with  the  anti-friction  qualities  of  a  roller 
bearing.  The  device  is  well  made  from  drop-forgings 
and  bar  stock.  The  rollers  and  the  curved  surfaces  of 
the  lugs  are  hardened  and  ground.  The  device  is  bal- 

anced, and  said  to  be  free  from  backlash  and  to  with- 
stand end  thrust  without  injury  to  the  assembly.  The 

mechanism  is  dustproof  and  waterproof  and  is  packed 
in  grease  before  shipment.  While  designed  primarily 
for  use  in  connection  with  automobiles  it  can  be  fur- 

nished for  use  in  other  commercial  fields  where  flexible 
couplings  are  required. 

Haskell  Shop  Truck 
The  shop  truck  illustrated  is  a  product  of  the  Wm. 

H.  Haskell  Manufacturing  Co.,  Pawtucket,  R.  I.  It 
was  designed  for  general  utility  purposes  and  is  suit- 

able for  carrying  bolts,  nuts,  small  castings,  etc.,  in 
process  of  manufacture.  It  is  of  all-steel  construction 
equipped  with  flat-tired  wheels  and  is  built  to  support 
heavy  weights.  The  front  wheel  is  supported  on  ball 
bearings  and  is  placed  in  such  a  position  that  the 
truck  steers  very  easily.  The  body  of  the  truck  is 
made  from  J-in.  stock,  reinforced  at  the  inside  comers 
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HASKELL  SHOP  TRUCK 
Dimensions:  Height,  26  in.;  length,  44  in.;  width,  26  In.;  body, 

21  X  31  in.,  by  13  in.  deep ;  side  wheels,  20  in.  in  diameter  with 
2J-in.    face:    front    wheel,    7    in.    in    diameter    with    24-in.    face; 
cubical  contents  of  body.  3J  cu.ft. ;  net  weight,  300  lb. 

with  heavy  angle  irons.  The  axle  is  made  from  a 
steel  bar  IJ  x  IJ  in.,  the  wheel  bearings  being  turned 

to  1/j-in.  diameter.  The  truck  is  made  in  one  size only. 

REAM  UNIVERSAL  JOINT 

Adapting  a  Quick-Change  Drill  Chuck 
to  a  Wide  Range 
By  Geo.  C.  Hanneman 

In  drilling  a  small  part  with  two  sizes  of  drills,  -^  in. 
and  No.  50,  it  was  found  impossible  to  obtain  a  quick- 
release  automatic  drill  chuck  to  take  both  sizes.  As  it 

was  not  advisable  to  install  a  two-spindle  drilling  ma- 
chine or  do  the  job  in  two  set-ups,  the  No.  50  drills 

were  soldered  into  ̂ -\n.  shanks.  This  was  consider- 
able work  to  keep  up,  as  a  great  many  were  used. 

The  final  solution  of  the  problem  was  to  turn  down 
the  handle  of  a  small  pin-vise  to  ̂ ^-in.  and  use  this, 
with  the  No.  50  drill  inserted,  the  same  as  a  ̂ -in.  drill. 
This  gave  a  quick  change  and  cut  out  the  upkeep 

expense. 
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Permanent    Exhibition    of    Con- 

struction   Machinery    Estab- 
lished in  New  York 

The  Allied  Machinery  Center,  com- 
prising a  permanent  exhibit  of  the 

products  of  fifteen  non-competing 
manufacturers,  was  formally  opened  by 
the  Allied  Machinery  Co.  of  America 
in  New  York  last  week.  The  new 

center  occupies  30,000  sq.ft.  of  exhibi- 
tion and  office  space  at  Center  and 

Walker  Sts.  and  was  established  as 

part  of  an  educational  and  sales  pro- 
motion plan  in  the  field  of  heavy  con- 

struction. 

A  fundamental  aim  of  the  enterprise 
is  the  education  of  the  plant  user  in 
sound  construction  economics — in  using 
the  right  machine  and  particularly, 
where  the  size  of  the  job  warrants,  the 
right  combination  of  equipment  for  do- 

ing the  work  with  the  maximum  of 
economy  and  speed.  As  a  supplement 
to  the  actual  machines  on  exhibit  at 
the  center,  there  will  be  representatives 
qualified  to  analyze  the  construction 
problems  of  prospective  purchasers  and 
suggest  the -methods  and  plant  equip- 

ment best  adapted  to  the  work  con- 
templated. In  addition  a  series  of  mo- 

tion pictures  has  been  prepared  show- 
ing approved  practice  in  the  use  of 

machinery  in  all  of  the  representative 
types  of  construction  work. 
The  machinery  center  consists  of 

two  parts.  The  main  display  of  equip- 
ment is  staged  on  the  ground  floor, 

while  each  of  the  companies  forming 
the  pool  of  exhibitors  has  an  executive 

office  oj'i  the  second  floor.  The  range 
of  products  covers  concrete  mixing  and 
distributing  equipment,  mechanical 
loaders,  steam  shovel,  trench  excavator, 
road-roller,  steam  boiler,  hoisting  en- 

gine, saw  mill,  shovels,  wheelbarrows, 
lighting  devices  for  night  work,  steel 
forms,  industrial  track,  locomotives, 
electric  transfer  trucks,  gasoline  mo- 

tors, earth  moving  equipment  including 
scrapers  and  cars. 

The  following  firms  are  represented 
at  the  Machinery  Center:  Austin  Man- 

ufacturing Co.;  Austin-Western  Road 
Machinery  Co.;  Barber-Greene  Co.; 
Carbic  Manufacturing  Co.;  C.  H.  &  E. 
Manufacturing  Co.,  Inc.;  Clyde  Iron 
Works;  Cook  Motor  Co.;  A.  B.  Farquhar 
Co.,  Ltd.;  Hydraulic  Pressed  Steel  Co.; 
Lakewood  Engineering  Co.;  Parsons 
Co.;  Sterling  Wheelbarrow  Co.;  Thew 
Automatic  Shovel  Co.;  Western  Wheel- 

er Scraper  Co.;  Wyoming  Shovel 
Works. 

At  a  luncheon  given  Jan.  27  to  cele- 
brate the   opening   of  the   Allied   Ma- 

chinery Center  the  speakers  included 
Joshua  W.  Alexander,  Secretary  of 
Commerce,  Senator  Edge,  W.  L.  Saun- 

ders, George  Edward  Smith  and  former 
Secretary  of  Commerce  W.  C.  Redfleld. 

New  Vice  President  for  Westing- 
house  Electric  International 

Company 

Edward  D.  Kilburn,  who,  since  March 
15,  1917,  has  been  New  York  district 
manager  of  the  Westinghouse  Electric 
and   Manufacturing   Co.,   was    recently 

EDWARD    D.    KILBURN 

elected  vice  president  and  general 
manager  of  the  Westinghouse  Electric 
International  Co. 

Mr.  Kilburn  graduated  from  Cor- 
nell University,  and  immediately  after 

leaving  college  he  entered  the  employ 
of  the  Westinghouse  Electric  and 
Manufacturing  Co.,  for  a  number  of 
years  being  located  at  the  Syracuse 
office  of  the  company.  Subsequently, 
he  was  transferred  to  the  Westing- 

house Machine  Co.  with  headquarters 
at  New  Haven,  Conn.  In  1915  he 
returned  to  the  company  as  manager 
of  the  power  division  of  the  New  York 
office.  A  year  later  he  was  made  man- 

ager of  the  railway  and  lighting  di- 
visions. 

New  Name  for  Construction  Firm 
The  Moore-Sieg  Construction  Cor- 

poration, Waterloo,  Iowa,  has  changed 
its  name  to  the  Sieg  Construction  Cor- 

poration. W.  R.  Sieg,  formerly  sec- 

retary and  treasurer,  is  now  president.' 

Representatives  of  Thirty  Nations 
to  Attend  Convention  of  For- 

eign  Trade   Council 
James  A.  Farrell,  chairman  of  the 

National  Foreign  Trade  Council,  an  or- 
ganization composed  of  75  of  the  lead- 

ing American  merchants  and  manufac- 
turers engaged  in  foreign  trade,  an- 

nounces that  thirty  foreign  nations  rep- 
resenting Central  and  South  America, 

Canada,  Australasia  and  the  Far  East, 
will  have  trade  advisors  at  the  Seventh 
National  Foreign  Trade  Convention  to 
be  held  at  San  Francisco,  May  12-15, 
1920,  for  the  purpose  of  supplying  first- 

hand information  in  regard  to  the 
markets  of  their  respective  countries. 

The  countries  from  which  trade  ad- 
visors are  expected  are  as  follows: 

Canada. 
Central  America — Mexico,  Panama, 

Salvador,  Honduras,  Costa  Rica,  Gua- 
temala, Nicaragua. 

South  America — Colombia,  Venezuela, 
Ecuador,  Peru,  Bolivia,  Brazil,  Para- 

guay, Uruguay,  Argentina,  Chile. 
Australasia — Australia,  New  Zea- 

land, Tasmania,  Straits   Settlement. 
Far  East — Dutch  East  Indies,  Indo- 

China,  India,  Philippines,  Siberia,  Siam. 

War   Department    Settles   23,214 
Contracts 

Contracts  liquidated  by  the  War  De- 
partment to  date  consist  of  18,354  for- 

mal agreements  valued  at  $1,198,847,- 
000  and  4,860  informal  valued  at 
1972,465,000.  It  has  cost  $259,783,000 
to  liquidate  these  contracts.  There  are 
4,349  contracts  still  to  be  liquidated. 
Of  these  the  value  of  4,215  is  known 
and  amounts  to  $1,792,218,000. 

Sales  reported  to  the  Director  of 
Sales  for  the  week  ended  Jan.  16, 
amounted  to  $3,414,448  or  27  per  cent 
of  those  the  preceding  week.  The  av- 

erage sales  amount  for  the  five  preced- 
ing weeks  was  $8,223,550. 

Kearney  &  Trecker  to  Open  a 
Store  in  Cleveland 

Plans  for  extending  its  activities  in 
Cleveland  are  being  completed  by  the 
Kearney  &  Trecker  Co.  About  Feb. 
1  this  firm  expects  to  open  a  store, 
for  the  display  and  sales  of  machinery, 
at  738  Superior  Ave.,  N.  W.  The 
Cleveland  district  will  be  under  direc- 

tion of  C.  J.  Sturgeon,  formerly  with 
the  W.  M.  Pattison  Supply  Co.  The 
stock  will  include  a  line  of  Milwaukee 
milling  machines,  and  cutters  and 
'arbors  to  go  with  them. 
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Remedying  the  Exchange  Crisis 
in  Franco-American  Trade 

Relations 

A  leading  firm  of  American  export- 
ers has  made  the  following  agreement 

with  its  representatives  in  France,  with 
a  view  to  avoiding  as  far  as  possible 
the  exchange  crisis  at  present  prev- 
alent. 

Goods  are  shipped  and  invoiced  in 
dollars.  The  French  firm  does  not 
send  dollars  or  francs  in  payment,  but 
deposits  with  a  local  bank,  for  the  ac- 

count of  the  American  exporter,  an 
amount  in  francs  corresponding  to  the 
amount  of  the  dollar  invoice  at  the  cur- 

rent rate  of  exchange.  This  amount  is 
corrected  every  month  to  correspond 
with  the  fluctuations  in  the  rate  of  ex- 

change, that  is,  if  dollars  rise,  an  ad- 
ditional deposit  is  made  to  cover  the 

difference  in  exchange. 
New  invoices  are  all  dealt  with  in 

the  same  manner.  An  agreement  has 
been  made  between  the  exporters  and 
the  importers  for  the  transmission  of 
the  money  deposited  when  the  exchange 
rate  shall  have  reached  a  level  satis- 

factory to  the  importer.  This  agree- 
ment is  for  a  period  of  two  years,  and, 

if  at  the  end  of  that  period,  exchange 
has  not  fallen  sufficiently  to  allow  of 
the  transmission  of  the  money  without 
loss  to  the  importers,  a  further  agree- 

ment will  be  negotiated  between  the 
two  parties. 

The  money  is  deposited  with  a  bank 
having  correspondents  in  the  United 
States,  and  the  American  exporter  is 
enabled,  if  required,  to  borrow  money 
in  the  United  States  against  the  de- 

posits standing  to  his  credit  in  France. 
The  French  deposit  bearing  interest, 
the  American  exporter  incurs  little  or 
no  expense  in  connection  with  his 
American  loans,  as  the  interest  paid  in 
France  offsets  that  he  may  have  to  pay 
in  the  United  States. 

John  F.  Dodge  Dies  of  Influenza 
in  New  York 

John  F.  Dodge,  one  of  the  Dodge 
brothers,  automobile  manufacturers  of 
Detroit,  Mich.,  age  54,  died  of  pneu- 

monia and  influenza  at  the  Ritz-Carl- 
ton  Hotel,  New  York,  on  Jan.  14,  1920. 
He  was  attending  the  Automobile 
Show  in  New  York  with  his  brother, 
Horace  E.  Dodge,  when  taken  ill. 

Mr.  Dodge  was  bom  in  Niles,  Mich., 
and  was  the  son  of  a  machinist  and 
ironworker.  After  his  public  school 
education   he  served  as   an  apprentice 

in  his  father's  machine  shop.  In  1886, 
he  moved  to  Detroit  to  follow  his  trade. 
He  was  shortly  afterward  joined  by  his 
brother,  Horace  E.  Dodge,  and  for  years 
the  brothers  worked  together  as  wage- 
earning  machinists. 

Their  first  business  venture  was  in 
1901,  when  they  opened  a  shop  of  their 
own,  employing  twelve  persons.  They 
built  parts  for  automobile  concerns 
just  starting   in  business. 

In  1912  the  brothers  announced  their 
intention  of  entering  the  automobile 
business    on   their   own   account.     The 

JOHN  F.   DODGE 

enterprise  was  successful  from  the  be- 
ginning, and  under  the  impetus  of  the 

war  it  grew  until  to-day  the  Dodge  in- 
terests employ  approximately  18,000 

persons. 
One  of  the  Dodge  brothers'  efforts 

after  the  United  States  entered  the  war 
was  a  $10,000,000  ordnance  plant, 
which,  despite  the  skepticism  of  mili- 

tary experts,  produced  the  delicate 
recoil  mechanism  of  the  French  155 
millimeter  guns.  Machinery  for  this 
plant  was  built  in  Dodge  factories  and 
within  a  year  after  its  construction  was 
started  it  was  shipping  twenty  of  the 
mechanisms  daily  to  the  proving 

grounds. 

Opens  an  Oflice  in  Philadelphia 
The  Latrobe  Electric  Steel  Co.  an- 

nounces the  opening  of  an  office  in  the 
Finance  Building,  Philadelphia,  Pa., 
under  the  direction  of  Edwin  M.  Ong. 

Trade  Currents  From  New  York, 
Cleveland  and  Chicago 

New  York  Lettbui 

There  has  been  little  change  in  the 
machine-tool  situation  here  during  the 
past  week. Prices  are  stable  after  the  increases 
posted  at  last  writing,  but  consistent 
rumors  that  more  increases  are  on  the 
way  are  going  the  rounds. 

Orders  still  continue  small  with  vol- 
ume steady,  and  a  tendency  upward  is 

noted  in  the  weekly  sales.  It  is  ex- 
pected that  small  orders  of  the  one- 

two-three  variety  will  prevail  until March  first  at  least. 
Local  agents  for  wood-working  ma- 

chinery have  been  advised  by  their 
principals  in  some  cases  not  to  commit 
themselves  as  to  deliveries.  Factory 
conditions  that  tend  to  slow  up  pro- 

duction are  held  responsible.  One  con- 
cern that  distributes  through  one  of  the 

larger  local  companies  has  written 
that  on  one  type  of  machine  alone  they 
are  more  than  one  hundred  orders  be- 

hind, with  no  relief  in  sight. 
Things  are  running  smoothly  in  the 

used-machine-tool  field,  with  milling 
and  planing  machines  leading  the  de- mand. 

Evident  in  the  used-tool  houses  are 

large  quantities  of  line-drive  equip- 
ment. This  reflects  the  tendency  of 

machinery  users  to  adopt  direct  motor 
drive  wherever  possible. 

There  is  a  brisk  demand  for  motors 

ranging  from  2  hp.  to  7i  hp.  vrith  few offerings. 

The  Savage  Arms  Co.  has  placed  a 
list  of  machine  tools  in  the  second- 

hand market  through  C.  A.  Calleson  as 
New  York  agent.  Some  of  these  ma- 

chines have  never  been  out  of  the  orig- 
inal cases — a  situation  met  with  in 

most  of  the  Government  sales. 
With  sales  steady,  and  no  disturbing 

elements,  the  machine-tool  men  locally 
are  well  satisfied  with  the  situation  at 

present. 
Cleveland  Letter 

More  hesitancy  on  the  part  of  general 
manufacturing  firms  in  placing  orders 
for  equipment  is  noted  during  the  last 
week  by  Cleveland  machinery  producers 
and  distributors.  It  is  assumed  that 

there  is  uncertainty  as  to  possible  out- 
let for  production,  and  for  this  reason 

manufacturers  are  reluctant  to  stoek  up 
with  equipment  without  assurance  that 
there  will  be  sufl^cient  demand  for  their 
own  output.  There  is  a  suspicion  in 
industry  generally  that  another  six 
months  may  see  a  significant  change  in 
business  conditions. 
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The  automotive  industry  hereabouts 
asserts  that  $24,000,000  worth  of  new 
business  was  contracted  for,  following 
the  recent  automobile  show. 

As  yet,  no  definite  plans  for  increased 

production  have  materialized,  but  when 
machine-tool  lists  are  issued  by  the 

automobile  manufacturers,  it  is  ex- 

pected that  they  will  run  to  large  pro- 
portions. 

Should  the  heavy  demand  continue, 
there  will  be  a  shortage  in  machinery 
and  tools  before  another  three  months 

passes,  according  to  leaders  in  equip- 
ment field.  Already  deliveries  have 

slowed  dovm,  due  to  coal,  car  and  ma- 
terial shortage  and  also  to  bad  weather 

conditions.  In  some  instances  equip- 
ment ordered  has  been  delayed  in  de- 
livery 12  to  14  weeks. 

Unless  there  is  marked  improvement 
in  weather  conditions,  resulting  in  re- 

lease of  coal  cars  in  this  vicinity,  it  will 

tend  to  prolong  the  machinery  produc- 
tion shortage.  The  latest  coal  shortage 

has  curtailed  production  in  many  in- 
dustries in  this  section.  Some  manu- 

facturers are  running  from  day  to  day 
on  their  fuel  supply,  but  the  break 
in  the  weather  during  the  past  week 
has  aided  in  releasing  fuel,  so  that  no 
plant  yet  has  had  to  shut  down. 

The  Marsh  Motor  Car  Company  will 
be  ready  soon  to  start  manufacturing 
cars.  On  the  100-acre  tract  acquired 
by  this  company  on  Ridge  Road  at  the 
Belt  Line,  25  acres  will  be  given  over 
to  workers'  houses.  At  the  beginning 
900  persons  will  be  employed. 

Chicago  Letter 

Automobiles  hold  the  center  of  the 

stage  this  week,  with  the  pleasure-car 
show  going  on  at  the  Auditorium  and 
the  truck  show  at  the  Stock  Yards 
Amphitheatre.  This  national  gathering 
of  auto  builders  usually  brings  a  flood 
of  machinery  inquiries.  At  the  present 
time  dealers  are  noticing  but  little  in- 

creased business  from  this  source,  due, 

probably,  to  the  fact  that  auto  manu- 
facturers, truck  manufacturers  and 

tractor  builders  everywhere  have  been 
heavy  buyers  for  some  months.  Mil- 

lions of  dollars  worth  of  machine  tools 
are  on  back  order  for  delivery  to  this 
class  of  consumer. 

Railroad  business  is  still  non-existent. 
Various  opinions  are  still  being  aired 
as  to  when  the  inevitable  buying  will 
begin.  It  is  understood  that  at  least 
one  of  the  great  trans-continental  lines 
will  not  be  ready  to  take  up  the  matter 
of  shop  equipment  until  its  program 
of  maintenance  of  way  and  rolling 
stock  is  well  under  way,  which  means 
late  in  the  fall  of  1920.  It  is  noted  that 

builders  of  railroad  cars  and  track  ap- 
pliances are  making  some  inquiries,  but 

few  bona  fide  purchases  have  been  made 
in  this  line. 

Chicago  dealers  are  finding  all  they 
can  do  in  handling  current  business, 
with  no  time  left  to  worry  about  when 
non-buying  interests  are  going  to  enter 
the  field.  Heavy  tools  remain  in  great 
demand  with  special  emphasis  being 
placed  on  large  planing  mills,  boring 
mills  and  lathes.    These  are  being  taken 

Opportunity  to  Supply  Machine 
Tools  to  a  Far  Eastern  Nation 
The  New  York  district  office  of  the 

United  States  Bureau  of  Foreign  and 
Domestic  Commerce  lists  an  oppor- 

tunity of  supplying  a  large  amount  of 
machine  tools  to  a  Far  Eastern  nation 
that  is  about  to  engage  in  aircraft 
construction  in  a  large  way.  There 

are  approximately  twenty-six  machines 
required  in  the  initial  order,  including 
lathes,  planing  machines,  boring  mills, 
drilling  and  grinding  machines  and 
forge  shop  equipment.  To  interested 
parties  who  are  listed  on  the  Exporters 
Index,  information  in  detail  will  be 
given,  together  with  the  name  of  the 
local  representative  of  the  principal, 
at  room  734,  New  York  Customs  House. 
Refer  to  (FE-70). 

There  is  also  an  opportunity  to  place 
equipment  in  Macedonia,  mostly  at 
Salonica  and  Kavalla.  The  Greek  Con- 

sulate in  New  York  can  supply  infor- 
mation relative  to  this. 

Warner  &  Swasey  Holds  Sales Meeting 

The  Warner  &  Swasey  Co.  held 
its  annual  sales  meeting  recently  at 
the  Cleveland  headquarters.  About 
fifteen  members  attended,  coming  from 
points  as  far  distant  as  Boston 
and  Minneapolis.  Out-of-town  rep- 

resentatives made  reports  on  their 
respective  territories,  and  a  general 
interchange  of  ideas,  to  acquaint  them 
with  conditions  in  other  parts  of  the 
country,  was  given.  The  meeting  was 
held  under  leadership  of  L.  K.  Berry, 
domestic  sales  director. 

by  forging  works  to  an  especially  heavy 
degree.  Builders  of  automatic  combus- 

tion plants  and  refrigeration  machinery 
are  all  busy,  and  are  persistent  buyers 
of  machine  tools  of  all  types. 

The  large  number  of  garages  with 
repair  shops  in  connection  which  have 
been  erected  in  Chicago  in  the  last  few 
months  have  been  a  factor  in  increasing 
call  for  drill  presses  and  small  lathes. 
Many  machine  shops  and  factory  addi- 

tions which  were  initiated  last  spring, 
are  also  nearing  completion,  and  orders 
covering  equipment  for  them  are  much 
in  evidence.  Local  dealers  have  been 
physically  handicapped  the  last  few 
days  by  the  epidemic  of  influenza. 
Fatalities  are  very  low,  but  illness  has 
been  sufficiently  prevalent  to  render 
everyone  more  or  less  short-handed. 
Coupled  with  very  bad  weather,  this  has 
rendered  delivery  of  orders  a  mean 

problem. 
The  Monighan  Machine  Co.,  builders 

of  drag-line  excavators,  are  having 
plans  drawn  for  the  erection  of  an  ad- 

dition to  its  plant  to  cover  over  50,- 
000  sq.ft.  at  a  cost  of  about  $300,000. 
Commonwealth  Edison  Company  an- 

nounces the  early  building  of  a  large 
power  plant  on  the  far  South  Side. 
Aside  from  several  fairly  good  sized 
auto  service  stations,  no  other  enter- 

prises involving  ultimate  machinery 
purchases  have  been  announced  this 
week. 

Porto  Rican  Exposition 
Announced 

According  to  present  plans,  a  fair 
and  exposition  will  be  held  at  San 
Juan,  Porto  Rico,  some  time  in  June, 
the  main  purpose  of  which  will  be  to 
call  to  the  attention  of  the  inhabitants 
of  the  island  such  American  industrial 
and  agricultural  machinery  and  prod- 

ucts as  will  be  of  value  in  developing 
native  agriculture  and  industries.  The 
exposition  is  to  be  held  under  the  aus- 

pices of  the  Porto  Rico  Development 
Company,  which  is  incorporated  under 
the  laws  of  Porto  Rico  for  the  purpose 
of  holding  annual  expositions  for  dis- 

playing American  machinery  and  prod- 
ucts not  now  produced  in  the  island. 

The  project  has  been  indorsed  by  the 
Insular  Government,  and  a  commission 
of  leading  business  men  has  arrived  in 
Washington  to  seek  the  co-operation  of 
the  Government  departments  and  of 
American  manufacturers.  Inquiries 
should  be  addressed  to  Hon.  F.  Cor- 

dova Davila,  Resident  Commissioner 
for  Porto  Rico,  House  Office  Building, 
Washington,  D.  C. 

Restoring  Expired  American 
Patents  in  Finland 

Because  of  interrupted  international 
postal  service  during  the  war,  several 
foreign  patentees  in  Finland  were  pre- 

vented from  paying  their  patpnt  fees, 
and  consequently  their  patents  expired. 
During  1919  some  such  patentees  ap- 

plied to  the  Finnish  State  Council  for 
restoration  of  expired  patents,  and  as 
a  rule  these  applications  were  granted. 
In  the  opinion  of  the  Minister  of  Com- 

merce and  Industry,  such  procedure  is 
preferable  to  a  general  prolongation  of 
the  time  for  paying  the  patent  fees. 
In  reply  to  a  letter  from  the  office  of 
the  Minister  of  Commerce  and  Indus- 

try the  minister  says: 
"I  would  suggest  that  all  American 

citizens  who  own  patents  in  Finland 
and  whose  patents  have  expired  should 
apply  in  each  individual  case  to  the 
State  Council  to  have  their  expired 

patents  restored." 

Conditions   at    the   Krupp    Plant 
in   Germany 

The  following  information  has  been 
given  by  a  visitor  to  the  Krupp  plant 
at  Essen,  early  in  December: 

The  plant  is  making  no  war  muni- 
tions now.  The  skilled  workmen  for- 
merly occupied  in  the  manufacture  of 

arms  and  ammunitions  are  being 
trained  to  turn  out  high-grade  indus- 

trial machinery,  such  as  auto  gears, 

motors,  high-speed  gears,  milk  sep- 
arators, railroad  locomotive  cars,  etc. 

One  of  the  foremen  told  the  visitor 
that  the  Krupp  factory  plans  to  attain 
an  output  of  at  least  one  locomotive 
and  perhaps  ten  cars  a  day  within  six 
months  from  date. 

The  former  gun  shop  has  been  con- 
verted into  a  machine  shop;  the  fuse 
(Continued  on  page  322b) 
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,.// MIUinK    Machine,    Continuous    Circular 
IngersoU   Milling  Machine  Co.,  Rockford,  111. 

"American  Machinist,"  Nov.  27-Dec.  4, 

Illustration  shows  machine  of  the  single- 
station  type,  requiring  but  one  operator 
who  loads  and  unloads  the  fixtures  as  eacli 
one  is  brought  to  the  proper  station.  While 
this  is  being  done  the  worl<  in  otlier  fix- 

tures is  passing  beneath  the  cutters  unin- 
terruptedly. Machines  of  this  type  have 

been  built  with  tables  from  30  in.  to  84 
in.  in  diameter,  according  to  the  work 
they  were  designed  for.  No  limit  has 
been  fixed  either  tor  the  size  of  the  table 
or  the  height  of  the  spindle  above  the  table. 
Diameter  of  table,  30  to  84  in.  ;  spindles, 
two  ;  adjustment  of  spindles,  6  in.  ;  revolu- 

tions of  table,  one  in  43  mln.  ;  fixtures, 
three;  power  required  (motor  belt),  10  hp.  ; 
weight,  9000  lb. ;  floor  space,  24  sq.ft. 

1919 

Mllllnx    Machine,    Contlnuong    Circular 
IngersoU  Milling:  Machine  Co.,  Rockford,  IlL 

"American  Machinist,"  Nov.   27-Dec.  4,  1919 

A  machine  built  for  larger  work  is  shown 
here.  In  this  machine  the  table  revolve.s 
about  a  center  column  which  also  supports 
the  head  carrying  the  spindles.  Two  cut- 

ters are  used  for  roughing,  as  a  single  cutter 
large  enough  to  cover  the  work  would 
impose  too  great  a  strain  on  its  spindle. 
This  machine  can  be  built  either  with  a 
single  station  or  with  multiple  stations  as 
the  character  of  the  work  and  the  require- 

ments of  the  user  may  indicate.  Diameter 
of  table,  60  in.;  spindles,  three;  distance 
between  table  spindles,  maximum  24  in., 
mmimum  18  in. ;  spindle  adjustments,  6 
in. ;  revolutions  of  table,  one  in  12  min. ; 
fixtures,  five ;  power  required,  15  hp.  ; 
weight,   24^000   lb. ;    floor   space,   45   sq.ft. 

Milling  Machine,   Continuous   Circular 
IngersoU  Milling  Machine  Co.,  Rockford,  111. 

"American  Machinist,"  Nov.   27-Dee.  4,  1919 

This  machine  is  a  three-station  machine 
and  is  provided  with  six  spindles,  three 
for  the  roughing  and  three  for  the  fln- 
jshing  cutters.  As  illustrated  the  table  is 
equipped  with  nine  fixtures  and  the  service 
of  three  operators  is  required  to  load  and 
unload  them.  The  table  makes  one  revolu- 

tion in  13J  min.,  giving  the  machine  a 
productive  capacity  of  120  pieces  per  hour. 
Diameter  of  table,  70  in.  ;  spindles,  six ; 
distance  between  table  and  spindles,  maxi- 

mum 18  in.,  minimum  12  in.  ;  spindle  ad- 
justment, 6  in. ;  revolutions  of  table,  one  in 

13J  min. ;  fixtures,  nine  ;  power  required,  15 
hp. ;  weight,  24,000  lb. ;  floor  space,  45  sq.ft. 

Milling:  Machine,  Vertical   No.  44- 
W.  K.  Stamets,  Pittsburgh.  Penn. 

"American  Machinist,"  Nov.  27-Dec.  4,  1919 

Spindle  to  column,  15  in. ;  sur- 
face of  table,  14J  x  48  in.;  length, 

56  in. ;  longitudinal  feed,  44  in. : 
crossfeed,  16J  in.;  vertical  teed, 
19  m. ;  maximum  distance,  spindle 
to  table,  24  in.  ;  minimum  distance, 
0  m.  ;  minimum  head  bearing  on 
columns,  19  x  25J  in. ;  adjustment 
of  spmdle  sleeve,  6  in.  ;  taper  hole. 
No.  12  B.  &  S. ;  diameter  of  spindle 
at  taper,  4  in.;  spindle  speeds.  12; 
range  of  spindle  speeds,  12  to  200 
r.p.m.  :  changes  of  feed,  12;  range, 
of  feeds,  g  to  17  in.;  cone  pulleys, 
12,  13S  and  15J  In.  ;  belt,  3J  in.  ; 
T.  and  L.  pulleys  on  countershaft, 
IS  X  33  in. ;  speed  of  countershaft, 
420  r.p.m.  ;  power,  quick  adjust- 

ment of  table,  saddle  or  head,  11  ft  — per  mmute ;  height  of  machine,  7  ft.  7  in.  ;  length  of  table,  8  ft 
4    in.  ;   distance   front   to   rear,    8   ft.    6   in. ;   net   weight.   7800   lb. 

Screw    Machine,    Xo.    0 
Foster   Machine   Co.,   Elkhart,    Ind. 

"American  Machinist,"  Nov.  27-Dec.   4,  1919 

The  No.  0  and  No.  1  machines, 
which  are  of  V'j-  and  \%-m.  bar 
capacity  respectively,  are  designed 
for  high  spindle  speed  and  sen- 

sitiveness of  operation,  so  essen- 
tial in  machines  of  small  bar 

capacity.  They  are  built  in  the 
three-step-cone  pulley,  plain-head 
type  only.  The  turret  slide,  which 
is  operated  by  a  hand  lever,  has 
an  effective  longitudinal  move- 

ment of  3  in.  for  the  No.  0  ma- 
chine and  5  in.  for  the  No.  1 

machine.  The  No.  0  machine  can 
be  equipped  with  a  compound 
rest,  which  is  interchangeable  with  the 
furnished.      Round   turrets   are   used. 

lever-feed  cutoff  ordinarily 

Screw  Machine,   No.   7 

Foster  Machine  Co.,  Elkhart,  Ind. 

"American  Machinist,"  Nov.   27-Dec.  4,  1919 

Automatic  chuck  is  of  spring 
collet  type ;  hood  and  spindle 
nose  designed  to  present  short 
overhang.  Collet-operating  mech- 

anism differs  from  design  hereto- 
fore used.  Automatic  chuck 

fingers  equipped  with  rollers.  For 
the  bar-feed  operating  mechanism 
on  the  No.  0,  No.  1  and  No.  3 
machines,  the  single  supporting 
rod  is  used,  but  tor  the  No.  5 
and  No.  7  machines  the  stock- 
support  slides  on  two  parallel 
bars.      The    continued    motion    of 
the  automatic  chuck  lever,  as  it  opens  the  collet,  feeds  the  bar 
forward.  This  is  accomplished  through  a  system  of  links  and 
levers  in  such  a  manner  that  the  automatic  chuck  and  the  bar 
feed  are  operated  intermittently.  The  No.  3,  No.  5  and  No.  7 
machines  have  hexagon   turrets. 

Grinding:    Machine.    Surface 
S.  Holmes  &  Co.,  Bradford,  England 

"American  Machinist,"   English   edition,  Nov.    22,   1919 

Designed  for  grinding  molding  box  races.  The  cup  wheel 
is  14  in.  in  diameter  by  4  in.  deep,  running  at  1,400  r.p.m.,  drive 
to  spindle  by  3 J  in.  belt.  End  thrust  is  taken  on  balls;  weight 
of  the  grinding  spindle,  etc.,  supported  by  eight  helical  springs, 
the  ball  race  and  spring  box  being  covered ;  on  the  grinding 
wheel,  a  sheet-Iron  guard  is  carried.  Driving  pulley  runs  loose 
in  a  sleeve  and  drives  by  two  screwed  studs  to  a  collar  on  top 
and  then  by  two  keys  to  the  spindle,  with  clearance  between 
pulley  and  collar.  Main  bearing  is  2i  in.  in  diameter  by  9  in. 
long,  formed  by  a  loose  split  bush.  Table  measures  24  in.  x  27 
In.  ;  T-slots  cut  from  the  solid  ;  is  elevated  or  lowered  13  in.  by 
telescopic  screw  ;  has  movement  of  14  in.  to  or  from  the  stand- 

ard by  25  in.  crosswise.  Guaranteed  accurate  at  the  four  corners 
to  within   0.001   in.     Total  weight  of  machine  is  30  cwt. 

Gear-Generatini;   Machine 
J.   Parkinson  &  Son,  Shipley,  England 

"American    Machinist,"    English    edition,    Nov.    22,    1919 

To  cut  lighter  gears  up  to  12  in.  in  diameter  by  4  In.  face  and 
5  diametral  or  g  in.  circular  pitch.  Two  cutter  boxes  may  be 
mounted  so  that  two  groups  of  gears  may  be  cut  simultaneously, 
machine  being  equally  adapted  for  the  production  of  single  gears 
or  for  mass  production.  Headstock  carrying  the  blanks  is  fixed 
to  the  bed,  the  spindle  being  horizontal.  Work  mandrel  located 
In  a  fixed  position  ;  cutter  slide  head  arranged  to  move  to  ac- 

commodate the  blank  diameters,  movement  by  handwheel  in 
front  of  the  machine.  Handwheel  is  also  used  for  setting  cutter 
to  depth.  Machine  will  cut  diameters  from  i  In.  to  12  in.,  pitches 
of  5  d.p.,  %  in.  circular  pitch  or  5  module,  spiral  gears  up  to  60 
deg.,  and  a  maximum  width  of  4  in.  Maximum  distance,  end 
of  spindle  to  outer  support,  16  J  in.  ;  hole  through  spindle,  11  in. 
In  diameter;  taper.  No.  12  B.  &  S. ;  mandrel,  ij  in.  in  diameter. 
Driving  pulleys  are  12  in.  in  diameter  for  a  3  in.  belt  and  run  at 
330  r.p.m.,  the  maximum  power  taken  being  4  hp.  Floor  space, 
54  In.  X  72  in. ;  net  weight,  4,300  lb. 

Clij),  paste  on  3  x  5-in.  cards  and  file  as  desired 
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shop  to  the  making  of  all  kinds  of 
bolts  and  screws;  and  the  gun-carriage 
shop  to  the  making  of  IHesel  motors. 

The  most  important  work  the  visitor 
saw,  in  point  of  magnitude,  seemed  to 
be  the  repair  of  locomotives;  he  also 
saw  them  making  steel  car  tires. 
Boiler  plate  was  also  being  made  with 
the  machines  formerly  used  in  making 
armor  plate. 
One  of  the  Krupp  superintendents 

stated  that  they  were  seeking  to  sell 
a  great  deal  of  extra  machinery,  lathes, 
etc.,  which  had  been  installed  during 
the  emergency  of  war.  It  was  also 
stated  that  during  the  war  the  area  of 
land  occupied  by  the  plant  was  in- 

creased 70  per  cent. 
Previous  to  the  war  (in  1914)  41,263 

men  were  employed  in  the  works  at 
Essen,  and  39,028  were  employed  at 
places  outside  of  the  main  factory, 
making  a  total  of  80,291  employees. 
During  the  war  a  total  of  about  171,000 
laborers  and  mechanics  were  employed. 
At  the  present  time  the  total  number 
is  reduced  to  84,876,  of  which  44,758 
are  employed  in  the  factories. 

The  workmen  at  the  plant  are  re- 
ported as  being  fairly  well  satisfied 

with  wages  and  living  conditions  and 
they  now  work  eight  hours  a  day  in- 

stead of  twelve,  as  during  the  war. 

Year's  Imports  and  Exports Estimated 
Exports  of  the  United  States  for  the 

year  1919  exceeded  the  volume  of  im- 
ports for  the  year  by  more  than  $4,- 

000,000,000,  according  to  reports  re- 
cently issued  by  the  Department  of 

Commerce.  The  excess  of  exports  over 
imports  by  $4,017,000,000  for  the  year 
establishes  a  new  record  in  the  history 
of  foreign  trade. 

The  total  of  exports  for  the  past 
year  the  Department  estimated  at 
$7,922,000,000,  as  compared  with  ex- 

ports of  $6,149,000,000  for  the  year  of 
1918,  an  increase  of  over  $1,500,000,000. 
Imports  for  the  past  year  totaled  $3,- 
904,000,000,  it  was  estimated,  as 
against  imports  of  $3,031,000,000  for 
the  year  1918. 

American  Chamber  of  Commerce 
Formed  in  Bolivia 

American  business  men  of  La  Paz, 
Bolivia,  met  in  the  American  consulate 
on  Dec.  12  and  organized  a  body  to  be 
known  as  the  "American  Chamber  of 
Commerce  of  Bolivia."  All  American 
firms  established  in  Bolivia  will  be 
eligible  for  membership.  The  Ameri- 

can Minister  of  Bolivia,  Hon.  Samuel 
A.  Maginnis,  was  elected  honorary 
president,  and  Consul  Ross  Hazeltine 
was  made  honorary  vice  president. 
The  following  active  officers  were 
elected:  President,  George  A.  Easley; 
vice  president,  L.  M.  Salisbury;  secre- 

tary-treasurer, Victor  L.  Tyree. 
Fourteen  American  companies  estab- 

lished in  Bolivia  form  the  membership 
to  date. 

Are  You  a  Neat  Mechanic? 
By  the  News  Editor 

Few  mechanics  realize  what  a  tre- 
mendous influence  appearances  have  to 

help  or  hinder  them  in  their  progress. 
They  do  not  seem  to  appreciate  the 
value  of  always  being  well  groomed, 
of  being  smartly  and  becomingly 
dressed  in  looking  around  for  a  posi- 
tion. 

One's  personal  appearance,  his  dress, 
his  manner,  how  he  carries  himself, 
what  he  says  and  how  he  acts,  mean  as 

ikU^-. 

much  to  him  as  the  display  and  adver- 

tising of  goods  in  a  merchant's  win- dow. 

A  mechanic's  appearance  is  taken  as 
an  indication  of  his  ability  to  turn  out 
a  neat  and  satisfactory  job.  He  is  ad- 

vertising himself  as  a  success  or  a  fail- 
ure. It  is  admitted  that  clothes  do  not 

make  the  mechanic,  but  the  habits  of 
the  man  are  quite  often  judged  by  the 
neatness  of  his  clothing. 

The  mechanic  who  is  neat  about  his 
person  usually  has  his  tools  easily 
located,    and   systematically    arranged. 

He  takes  pride  in  keeping  his  machine 
neat  and  clean,  and  his  tools  in  good 
shape  and  ready  for  immediate  use. 
He  seldom  borrows  tools,  and  usually 
dislikes  to  loan  them.  His  clothing 
may  be  cheap  and  may  be  badly  worn, 
but  when  it  is  clean  and  mended  and 
has  a  tidy  appearance,  no  one  thinks 
less  of  him  for  not  dressing  better. 

The  efficient  foreman  of  any  shop 
will  insist  on  having  the  floors  clean, 
free  from  oil,  waste  and  nibbish.  He 
will  have  all  castings  systematically 
piled  so  they  may  be  easily  identified. 
He  has  very  little  use  for  the  sloppy 
mechanic. 

Cleveland    Schools    Buy    Govern- 
ment Machine  Tools 

Cleveland  school  authorities  have 

availed  themselves  of  the  Government's 
offer  of  machine  tools  to  educational 
institutions  at  15  per  cent  of  the  origi- 

nal cost  to  the  Government. 
Machinery  costing  approximately 

$8,500  was  purchased  as  an  opening 
order,  and  it  is  reported  that  other 
orders  will  be  placed  shortly. 

The  pupils  of  the  East  Tech.  and 
West  Tech.  High  Schools  will  benefit 
first.  Milling  machines,  an  engine 
lathe,  pneumatic  hammer,  portable  elec- 

tric grinding  machine,  and  an  Acme 
screw  machine  comprise  the  initial  pur- 
chase. 

Warner  &  Swasey  Investigate 

Export  Field 
C.  J.  Stilwell,  foreign  sales  manager 

of  Warner-  &  Swasey,  has  left  for 
Europe  where  he  will  spend  three 
months  studying  trade  conditions. 

Most  of  his  time  will  be  spent  in 
England  and  France  with  attention  to 
Continental  Europe  as  circumstances 

permit. 
Short  Trade  Notes 

The  Toledo  Machine  Tool  Co.,  Toledo, 
Ohio,  has  closed  a  building  contract 
with  the  Sheldon  Engineering  Co.,  for 
the  construction  of  a  $60,000  power 

plant. 
*     *     t 

The  Cadillac  Motor  Car  Co.,  Detroit, 
Mich.,  is  building  a  $300,000  assembly 
plant  at  Milwaukee,  Wis. 

The  Modern  Tool  Co.,  Erie,  Pa., 
has  opened  a  new  branch  office  in 
The  Bourse,  Philadelphia,  Pa.,  in 
charge  of  B.  Roen,  formerly  of  the 
Chicago  office.  Mr.  Roen  is  succeeded 
in  the  Chicago  office  by  Carl  Johnson. 

The  Bagley  &  Sewall  Co.  has  pur- 
chased the  plant  equipment  of  the  C.  A. 

Harmon  &  Son  Machine  Co.,  275  State 
St.,  Watertown,  N.  Y.,  and  will  trans- 

fer the  machinery  and  plant  equipment 
to  its  main  plant  at  Pearl  and  East 
Moulton  Sts.,  Watertown,  N.  Y. 

The  Duff  Manufacturing  Co.,  Pitts- 
burgh, Pa.,  has  announced  the  opening 

of  a  branch  sales  office  in  the  Book 
Building,  Detroit,  Mich.,  in  charge  of 
Frank  J.  Hunt.  This  new  office  will 

handle  the  output  of  the  forge  depart- 
ment of  the  Duff  Manufacturing  Co. 

The  Black  &  Decker  Manufacturing 
Co.,  Baltimore,  Md.,  exhibited  at  the 
Chicago  Automobile  Show  its  electric 
air  compressors,  portable  electric  drills 
and  electric  valve  grinding  machines. 
The  company  had  its  headquarters  at 
the  Congress  Hotel  and  was  repre- 

sented by  fifteen  members  of  the  firm. 
(Continued  on  Page  322d) 
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Turret  Lathe,   No.  6 
The  Warner  &  Swasey  Co.,  Cleveland,  Ohio 

"American    Machinist,"   Nov.   27-Dec.    4,    1919 
Speciflcations ;  Swing ; 

over  bed,  20i  in.  ;  over 
carriage  guides,  18  3 
in.  ;  over  cross-slide,  9.', 
in.  Capacity  of  auto- 

matic chuclt:  round.  2i 
in. ;  square,  1  f^  in. ; 
hexagon,  US  in.  Spin- 

dle hole,  25i  in.  ;  thread 
on  nose,  63  in.  diam- 

eter ;  pitch,  five  per 
inch.  Cone:  three 
steps;  width  of  belt,  3i 
in.  Turret:  tool  holes, 
13  in.  ;  center  of  holes 
to  top  of  slide,  31  in.  ; 
width  across  flats,  lOi 
in.  ;  power  feeds,  four.  Heavy-duty  carriage:  cross-travel,  10  in. ; 
longitudinal  travel,  14  in.;  power  feeds,  six.  Standard  carriage: 
cross-travel,  9  in.  ;  longitudinal  travel,  10  in.  Countershaft 
(double-friction):  pulleys.  14  in.  in  diameter;  belt,  4  in.;  speeds 
for  brass,  320  r.p.m. ;  speeds  for  steel,  160  r.p.m.  Horsepower 
required,  three.     Floor  space,  32  x  104  in.     Weight,  3,600  lb. 

Iiocomotive,  Indnstrlal 
Burton  Engineering  and  Machinery  Co.,  dnctnnatl,  Ohio. 

"American  Machinist."  Nov.  27-Dec.  4.  1919 

Designed  to  operate  on  either 
gasoline  or  kerosene  and  la  built 
in  sizes  from  3i  tons  to  25  tons. 
Power  is  transmitted  direct 
through  a  spur  friction  acting  on 
the  face  of  the  flywheel.  Spur 
friction  wheel  is  22  in.  in  diam- 

eter slidably  mounted  on  a  large 
shaft  supported  by  Hyatt  heavy- 
duty  bearings.  Friction  wheel 
may  be  shifted  across  the  face 
of  the  flywheel  by  a  hand  lever, 
obtaining  the  full  range  of  speed 
forward   or  back.      Steel   roller 

^ilfT^ 

Jl 

'  •Vd 

chams  running  on  cast-steel  cut  sprockets  are  used  throughout. Motor  IS  Herschell-Splllman  four  cylinders,  cast  enblock.  Engine equipment  includes  Bosch  high-tension  magneto,  Zenith  automatic cart)ureter,  Pierce  mechanically  driven  governor,  and  radiator 
havmg  a  cast-iron  shell,  honeycombed  core  and  spring  hangers. 

Cotter,  Inserted-Tooth. 
New  Britain  Tool  and  Manufacturing  Co.,  New  Britain,  Conn. 

"American  Machinist,"  Nov.   27-Dec.  4,  1919 

The  body  of  the  cutter  is  made  of 
mild  steel  and  the  blades  of  high- 

speed steel.  The  pins  that  hold  the 
blades  in  place  are  parallel  and  are  a 
light  drive  fit  in  their  respective  holes, 
which  latter  are  drilled  at  an  angle  of 
6  deg.  from  parallelism  with  the  cen- 

ter line  of  the  cutter.  Width  of  cutters 
can  be  restored  after  wear  by  loosening 
each  alternate  pin,  driving  the  cor- 

responding blade  to  one  side,  and 
again  tightening  the  pin.  The  cutter 
is  then  ground  to  its  original  width, 
the  offset  blades  furnishing  the  cut- 

ting edges  on  one  side  and  the  alter- nate blades  on  the  other. 

Connterbore,    with    Renewable    Cutter 

The   New    Britain   Tool   and   Manufacturing   Co.,    New   Britain, 
Conn. 

"American  Machinist,"  Nov.   27-Dec.   4,  1919 
The  shank  is  made  of  carbon  steel  and  drives  the  cutter  by 

means  of  a  keyway  across  Its  end,  into  which  fits  a  substantial 
key  made  integral  with  the  cutter.  Cutter  is  held  in  position  by 
the  removable  pilot  which  pa-sses  through  it  and  is  secured  to  the 
sh.TTik  by  a  setscrew      A  shallow  tapered  groove  in   the  shank  of 

the  pilot  takes  the  point  of  the  setscrew  and.  liecause  of  its  taper, 
tends  to  draw  the  cutter  back  against  the  shank,  holding  the  parts 
tightly  together. 

Cutter  is  made  with  long  lips  to  provide  for  repeated  grindlngs 
of  the  cutting  edge.  Various  sizes  of  pilots  are  furnished  with 
the  tool. 

Toolholder^  Universal. 
Universal  Tool  and  Manufacturing  Co.,  Inc.,  680  South  11th  St., 
Newark,  N.   J. 

"American  Machinist,"  Nov.   27-Dec.   4,   1919 

The  toolholder  is  called  univer- 
sal, because  it  is  convertible  to 

r  i  g  h  t-hand  turning,  1  e  f  t-hand 
turning,  or  boring,  and  is  suitable 
for  tools  made  from  either  square 
or  round  stock.  The  illustration 
shows  two  views  of  the  same 
tool  with  the  setscrew  in  different 
positions,  a  threaded  hole  being 
at  both  sides  for  that  purpose. 
The  hole  for  the  t  o  o  1  b  i  t  is 
broached  square  besides  being 
reamed  and  will  hold  square  or 
round  stock  equally  well. 

Grinding  Machine,  Face. 
Cleveland  Machine  Tool  Co.,  Cleveland,  Ohio. 

"American  Machinist."  Nov.  27-Dec.   4,   1919 

Speciflcations:  Capacity  diam- 
eter, 12  in.  ;  thickness,  6  to  10 

in. ;  table,  42  x  9S  in. ;  stroke, 
0  to  6  in. ;  feed  changes,  six ; 
drive  pulley,  3  x  2  in. ;  lateral 
adjustment  of  saddle,  2  in. ;  max- 

imum wheel  diameter,  8  in. ;  ad- 
justment of  work-head  saddle, 

6  in.  ;  taper  hole  in  spindle.  No.  1 1 
R.  &  S.  ;  working  space  required, 
57  X  40  in. ;  net  weight  of  ma- 

chine, 1500  lb. ;  domestic  shipping 
weight,  1880  lb. ;  boxed  for  ex- 

port, 1700  lb. ;  net  weight  of 
countershaft,  280  lb. ;  boxed  for 
export,  380  lb. 

Grinding  Machine,  Valve. 
D.  F.   Dunham,   830  West  37th  St.,  Los  Angeles,  Cal. 

"American  Machinist,"  Nov.    27-Dec.    4,    1919 

A  bench  grinding  machine 
designed  primarily  for  valve 
facing,  but  with  an  extra  hub  and 
wheel,  permitting  the  grinding  of 
small  tools,  etc. ;  has  i^  hp. 
Westinghouse  motor  of  standard 
construction.  It  may  be  quickly 
made  ready  for  use  by  connec- 

tion to  any  lamp  socket ;  drop 
cord  and  plug  is  included  in  the 
equipment  A  single  snap-switch 
is  used  to  set  motor  in  motion  : 
machine  is  always  set-up  and 
ready  for  service ;  possible  to 
grind  valves  whose  centers  have 
been  mutilated  or  which  have  no 
center.  Adjustment  features 
adapt  the  machine  for  use  with 
valves  of  various  sizes  and  shapes.  While  grinding,  the  valve  is 
moved  back  and  forth  across  the  face  of  the  wheel  and  at  the 
same  time  rotated  by  the  hand  crank. 

DrlUing   Machine,   Portable   Radial   Multi- Angle 
The  Multi-Angle  Drill  Corp.,  1  West  34th  St.,  New  York. 

"American  Machinist,"  Nov.  27-Dee  4,  1919 

Machine  is  intended  for  use  in  con- 
nection with  any  standard  electric, 

pneumatic  or  hydraulic  drills  though 
these  are  not  furnished  with  the 
machine  except  on  special  order. 
Regular  equipment  includes  an 
adapter  for  connecting  the  feed  screw 
to  the  body  of  any  particular  make  of 
drill.  Case  of  the  machine  is  mounted 
on  wheels.  Rear  wheels  provided 
with  steering  knuckles  controlled  by 
the  hauling  tongue.  This  enables  the 
machine  to  be  turned  and  steered  in 
very  narrow  places.  Specifications: 
Base,  40  x  48  in.  ;  total  height,  6  ft.  6 
in.  ;  maximum  height  of  drill  above 
floor,  4  ft. ;  length  of  arm  from  center of   column,    5    ft.    6    in.:    diameter   of  ,,    .        ̂ , 

table,  18  in. ;  center  of  table  to  center  of  column.  15i  m. ;  diam- 
eter of  column,  4J  in. ;  diameter  of  arm.  3  in  :  will  drill  holes  up 

to  1  in.  ;  weight  complete,  about  900  lb. 

Clip,  paste  on  3  x  5 -in.  cards  and  file  as  desired 
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The  Bound  Brook  Oil-less  Bearing 
Co.,  Bound  Brook,  N.  J.,  has  completed 
an  additional  building,  100  x  180  ft.,  to 
its  plant.  A  power  plant  has  also  been 
added  as  well  as  an  office  building 
measuring  100  x  40  ft.,  two  stories 
high.  The  new  building  adjoins  the 
foundry  which  was  completed  in  1917. 
The  Chicago  Flexible  Shaft  Co., 

Chicago,  111.,  has  announced  the  open- 
ing of  a  branch  office  at  350  Broadway, 

New  York,  for  the  sale  and  distribu- 
tion of  its  furnaces,  forges  and  heat- 

treating  equipment.  J.  W.  Lazear,  for- 
merly with  the  Brown  Instrument  Co., 

Chicago,  111.,  will  have  entire  charge 
of  this  office. 

The  Edgar  A.  Allen  &  Co.,  Ltd.,  steel 
manufacturer,  SheflSeld,  England,  main 
American  office  at  718-722  West  Lake 
St.,  Chicago,  111.,  has  been  incorporated 
as  an  American  concern  with  the  fol- 

lowing officers:  J.  C.  Ward,  president; 
G.  R.  Bennett,  vice-president  and  gen- 

eral manager;  F.  C.  Leiferman,  secre- 
tary and  treasurer. 

The  Doehler  Die  Casting  Co.,  Brook- 
lyn, N.  Y.,  held  its  annual  meeting  at 

its  main  office  on  Jan.  5,  1920,  and  the 
following  officers  were  re-elected:  H. 
H.  Doehler,  president;  H.  B.  Griffin, 
vice  president;  O.  A.  Schroeder,  treas- 

urer; O.  A.  Lewis,  assistant  secretary. 
The  company  has  also  added  to  its  list 
of  officers  the  following:  J.  Kralund, 
second  vice  president,  in  charge  of 
production,  and  Charles  Pack,  secretary 
and  chief  chemist. 

The  Sullivan  Machinery  Co,  Chicago, 
111.,  announces  the  following  appoint- 

ments by  the  board  of  directors:  Ar- 
thur E.  Blackwood,  formerly  manager 

at  New  York  office,  to  be  vice  president 
in  charge  of  finance  and  accounting; 
Howard  T.  Walsh,  vice  president,  in 
charge  of  sales;  Gilbert  K.  Wilson,  as- 

sistant secretary,  in  charge  of  cost  ac- 
counting; Nathaniel  H.  Blatchford,  Jr., 

assistant  treasurer;  Emil  A.  Krevis, 
general  auditor;  Frederick  W.  Cope- 
land,  manager  of  foreign  sales. 

M.  M.  Cory  resigned  his  position  as 
general  manager  of  the  Giddings  & 
Lewis  Manufacturing  Co.,  Fond  du  Lac, 
Wis.,  on  Jan.  1,  1920. 

L.  S.  EiFEL,  formerly  Chicago  rep- 
resentative for  the  Republic  Creosot- 

ing  Co.,  Indianapolis,  Ind.,  has  re- 
signed and  has  been  succeeded  by  E. 

E.  Bolte. 

A.  C.  Dann,  formerly  with  the  In- 
ternational Plow  Co.,  Hamilton,  Ont., 

Can.,  has  been  appointed  superintend- 
ent of  the  Oliver  Plow  Works,  South 

Bend,  Ind. 
Alfred  Spangenberg  resigned  his 

position  as  superintendent  of  the  ord- 
nance department.  Mead  Morrison 

Manufacturing  Co.,  East  Boston,  Mass., 
and  is  now  superintendent  of  the  Read- 

ing Valve  &  Fittings  Co.,  Reading,  Pa. 

F.  Rodger  Imhoff,  New  England 
representative  of  the  Precision  and 
Thread  Grinder  Manufacturing  Co., 
Philadelphia,  Pa.,  has  recently  been 
appointed  field  engineer.  Mr.  Imhoff 
will  make  his  headquarters  in  Detroit, 
Mich. 

J.  T.  MacMurray,  former  works 
manager  of  the  Mead  Morrison 
Manufacturing  Co.,  East  Boston,  Mass., 
has  resigned  his  position  to  become 
vice  president  and  general  manager  of 
the  Reading  Valve  and  Fittings  Co., 
Reading,  Pa. 

Louis  R.  Chadwick,  for  a  number 
of  years  manager  of  the  Seattle  branch 
of  the  Sullivan  Machinery  Co.,  Chicago, 
111.,  has  been  appointed  manager  at 
New  York  City,  succeeding  Arthur  E. 
Blackwood.  Mr.  Chadwick  will  have 
his  headquarters  at  30  Church  St. 

S.  M.  Wetmore  has  been  appointed 
district  sales  manager  of  the  Detroit 
territory  for  the  Hammond  Steel  Co., 
Inc.,  Syracuse,  N.  Y.,  manufacturer  of 
tool  and  alloy  steels  and  die  blocks. 
Mr.  Wetmore  will  have  his  headquar- 

ters at  912-915  Kresge  Building,  De- 
troit, Mich. 

H.  C.  Seaman,  of  the  sales  depart- 
ment of  the  E.  W.  Bliss  Co.,  Brooklyn, 

has  resigned,  after  having  been  with 
the  company  for  30  years.  Mr.  Sea- 

man has  entered  the  oil  business  under 
the  name  of  the  Seaman  Oil  and  Re- 

fining Co.,  with  headquarters  at  379 
Fifth  Avenue. 

Joseph  E.  Vincent,  Jr.,  has  been 
appointed  Eastern  sales  representative 
of  the  Massillon  Steel  Castings  Co., 
Massillon,  Ohio.  Mr.  Vincent  has  his 
headquarters  at  55  Liberty  St.,  New 
York  City,  and  also  has  a  branch  office 
at  120  Franklin  St.,  Boston,  Mass., 
which  is  in  charge  of  C.  H.  Dayton. 

Francis  H.  M.  Riley,  formerly  as- 
sociated with  Vaughn  &  Meyer,  con- 

sulting engineers,  of  Milwaukee,  Wis., 
announces  his  appointment  as  Wiscon- 

sin representative  for  the  Vulcan  Soot 
Cleaner  Co.,  Du  Bois,  Pa.,  the  Vulcan 
Fuel  Economy  Co.,  Chicago,  111.,  and 
the  Green  Engineering  Co.,  East  Chi- 

cago, Ind. 

Charles  Osterlein,  vice-president 
and  general  manager  of  the  Osterlein 
Machine  Tool  Co.,  Cincinnati,  Ohio,  has 

just  returned  from  a  six  months'  tour 
of  Europe,  during  which  time  he  made 
a  close  study  of  industrial  conditions. 
He  visited  Denmark,  Italy,  Norway, 
England,  France,  Spain,  Portugal, 
Sweden,  Holland  and  Belgium. 

Captain  Johnson  Morgan,  formerly 
purchasing  agent  of  the  Midvale  Steel 
and  Ordnance  Co.,  Eddystone  Rifle 
Plant,  Eddystone,  Pa.,  has  joined  the 
sales  engineering  staff  of  the  Winches- 

ter Repeating  Arms  Co.,  New  Haven, 
Conn.  Captain  Morgan  served  for  the 
past  two  years  in  the  Ordnance  Depart- 

ment, and  during  the  last  six  months 
of  the  war  was  in  charge  of  the  small- 
arms  branch,  small-arms  and  machine- 
gun  section,  procurement  division. 

C.  N.  Kell  has  been  appointed  as- 
sistant to  the  general  manager  of  the 

forge  department  of  the  Duff  Manufac- 
turing Co.,  Pittsburgh,  Pa.  Mr.  Kell 

was  formerly  mechanical  engineer  with 
the  Mandel  Corporation,  Chicago,  111., 
and  later  assistant  superintendent  of 
the  Denny  Tractor  Co.,  Cedar  Rapids, 

la.  He  is  a  graduate  from  the  me- 
chanical engineering  department  of 

the  University  of  Illinois. 

IE Obitixary 
B^ 

Dr.  Richard  C.  McLaurin,  president 
of  the  Massachusetts  Institute  of 

Technology,  died  at  his  home  in  Bos- 
ton, Jan.  15,  1920,  of  pneumonia.  He 

was  elected  president  of  the  Institute 
in  1908.  Dr.  McLaurin  was  born  in 
Lindean,  Scotland,  June  5,  1870,  and 
his  early  boyhood  was  spent  in  New 
Zealand  where  he  was  educated  in  the 
Auckland  schools.  He  then  went  to 
Cambridge,  and  took  the  degrees  of 
B.  A.  and  M.  A.,  afterward  receiving 
the  degree  of  LL.D.  from  Cambridge 
and  Harvard,  and  other  universities. 

Catalogs  Wanted 

The  J.  T.  Tractor  Co..  1515  Fairfield 
Ave.,  Cleveland,  Ohio,  has  installed  a  cat- 

alog filing  system  and  would  be  pleased 
to  receive  trade  catalogs  on  machine  tools, 
equipment  and  accessories. 

Forthcoming  Meetings 

The  American  Institute  of  Mining  and 
Metallurgical  Engineers  will  hold  its  annual 
meeting  in  New  York  City,  Feb.  16  to  19 inclusive. 

The  First  Annual  Convention  of  the  A. 
S.  M.  I.  and  the  Mechanical  Inspection 
Equipment  Exhibition  will  be  held  at  the 
Hotel  Astor,  New  Y'ork,  Feb.  2  to  6  in- clusive. 

Boston  Branch,  National  Metal  Trades 
Association.  Monthly  meeting  on  first 
Wednesday  of  each  month,  alternating 
with  the  Employers'  Association  of  east- 

ern Massachusetts.  George  D.  Berry,  sec- 
retary, room  50-51,  166  Devonshire  St., Boston,  Mass. 

Engineers'  Club  of  Philadelphia.  Regu- 
lar meeting  the  third  Tuesday  of  the 

month.  Lewis  H.  Kenney  is  the  chairman 
of  committee  on  papers. 

Electric  Hoist  Manufacturers'  Associa- tion. Monthly  meeting  at  the  ofllces  of 
the  Yale  &  Towne  Manufacturing  Co.,  9 
East  40th  St,  New  York  City.  Secretary 
W.  C.  Briggs,  Shepard  Electric  Crane  and Hoist  Co. 

Engineers  Society  of  Western  Pennsyl- 
vania. Monthly  meeting,  third  Tuesday ; 

section  meeting,  first  Tuesday.  Elmer  K. 
Hiles,  secretary,  Oliver  Building,  Pitts- 

burgh,  Pa. 
Philadelphia  Foundrymen's  Association. Meeting  first  Wednesday  of  each  month. 

Manufacturers'  Club,  Philadelphia,  Penn., 
Howard  Evans,  secretary.  Pier  45,  North 
Philadelphia.  Pa. 

Rochester  Society  of  Technical  Drafts- 
men. Monthly  meeting  last  Thursday.  O. 

L.  Angevine,  Jr.,  secretary,  547  Arnett 
Boulevard,   Rochester,   N.    Y. 

The  Second  Annual  Aeronautical  Exposi- 
tion of  the  Manufacturers  Aircraft  Associa- 

tion. Inc..  will  be  held  at  the  Seventy-first 
Regiment  Armory,  34th  St.  and  Park  Ave., 
New  York,  on  Mar.  6-13.  1920.  S.  S. 
Bradley,  401  Fifth  Ave.,  ̂ few  York  City, 
is  the  general  manager. 



February  12, 1920 American  Machinist Vol.  52,  No.  7 

By  Harry  N. PACKING  as
  applied 

to  shipping  may  be 
defined  as  the  putting 

up  of  goods  in  the  form 

of  a  package  for  trans- 
portation. The  package 

may  be  a  box,  crate,  car- 
ton, bale,  bundle,  barrel, 

drum,  sack,  bag,  roll  or 
some  other  form. 

The  purpose  of  packing 
is  two-fold ;  to  protect  the 
goods  during  shipnient, 
and  to  afford  a  means 
whereby  they  may  be  eas- 

ily and  economically  han- 
dled during  transporta- 
tion and  storage.  The 

protection  of  the  goods 
from  damage  is  as  a  rule 
the  most  important  factor,  although,  in  the  case  of  some 
commodities  which  are  small  or  of  irregular  shape,  the 
container  or  wrapping  material,  aside  from  the  factor  of 
protection,  is  indispensable  as  the  only  means  of  afford- 

ing economical   shipment   and   storage. 
The  vital  considerations  in  packing  goods  for  ship- 

ment are,  in  the  order  of  their  importance: 
1.  Adequate  protection  from  damage  during  ship- 

ment. '"*.;"1,  • 
2.  Maximum  saving  of  shipping  space  and  gross 

weight. 
3.  Minimum  cost  in  packing,  handling  and  delivering 

at  ultimate  destination. 
Adequate  protection  from  damage  is  necessarily  the 

most  important  consideration  because  if  the  goods  are 
injured  during  1  lansportation  the  principal  purpose  of 
packing  is  defeated,  and  the  time,  labor  and  money  spent 
in  packing  are  wasted.  Lack  of  knowledge  of  what 

"adequate  protection"  constitutes  in  each  case  is  one  of 
the  primary  causes  of  inadequate  packing  as  will  be 
discussed  later. 
Maximum  saving  in  shipping  space  and  gross  weight 

I.     Economic  Side  of  the  Problem 
Knowlton 

.Safepack  MiWs, Manager,  Packing  Service  Department 
Boston,  Mass. 

This  article  is  the  first  of  a  series  dealing  with 
the  all-important  factor  of  packing  goods  for  ship- 

ment. There  is  nothing  more  annoying  to  a  cus- 
tomer than  to  have  a  nmchine  part,  for  example, 

for  which  he-has  been  anxiously  waiting  in  order 
to  get  his  production  in  full  sunng,  arrive  in  a 
useless  condition  because  it  was  improperly 
packed.  Usually,  he  proves  the  fallacy  of  such 
economy  by  ceasing  to  be  a  customer  of  that  par- 

ticular merchant  or  manufacturer.  This  subject 
is  of  vital  importance,  just  now  when  we  have  a 
golden  opportunity  to  secure  our  share  of  world 
trade,  and  every  exporter  should  study  it. 

are  of  great  importanc'e because  it  is  upon  either 
the  space  occupied  by  the 
package  or  its  gross 
weight  that  freight 
charges  are  based.  As 

freight  charges  are  an  ex- 
pense which  must  always 

be  added  to  the  price  of  a 

commodity  to  get  the  de- 
livered price,  any  saving 

in  freight  will  be  reflected 
in  the  delivered  price  of 

the  goods  to  the  shipper's 
advantage.  Reducing  the 
displacement  and  weight 
of  packages  also  saves 

storage  charges,  and  im- 
port duty,  in  the  case  of 

export  shipment  to  those 
countries  where  duty  is  levied  on  the  gross  weight  of 
the  package. 

Minimum  cost  of  packing,  handling  and  delivering  is 
of  vital  importance,  since  the  total  cost  of  delivery  at 
the  ultimate  destination  affects  the  delivered  price  to  the 
customer.  A  very  slight  differential  in  packing  and 
delivery  costs  is  often  the  determining  factor  in  whether 

or  not  one  manufacturer's  product  can  compete  with 
another's  product  in  a  certain  market.  In  reducing  pack- 

ing costs  to  a  minimum,  however,  it  is  a  matter  of  the 
greatest  importance  that  the  quality  of  the  packing 
.should  not  be  lowered  to  the  point  where  it  is  inadequate 
and  does  not  afford  sufficient  protection  to  the  shipment. 

In  the  past,  as  a  rule,  packages  have  been  constructed 
according  to  the  ideas  of  the  firm  or  individual  who  was 
packing  the  goods.  The  interpretation  of  the  Railroad 

Classification  Rule  demanding  that  "all  containers  must 
be  strongly  made  from  material  of  sufficient  strength  to 
protect  the  article  against  the  ordinary  risks  of  trans- 

portation" has  been  left  to  the  packer.  He  has  been 
compelled  to  judge  for  himself  (except  in  the  case  of  a 
few  commodities  where  the  construction  of  the  package 
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is  specified)  just  how  well  his  product  should  be  packed 
to  withstand  the  ordinary  hazards  of  shipment.  This 
condition  is  undoubtedly  one  of  the  principal  causes  of 

inadequate  packing  in  domestic  as  well  as  export  ship- 
ment. 

It  is  only  in  the  last  few  years  that  the  problem  of 
packing  has  been  scientifically  studied  and  that  some  of 

the  fundamental  underlying  principles  of  package  con- 
struction have  been  arrived  at.  In  a  few  instances  these 

principles  have  been  applied  to  standard  commercial 

packages  with  very  grati- 
fying results,  such  as  in 

the  case  of  wooden  boxes 
for  canned  foods  of  which 

over  100,000,000  are  used 

annually.  The  best  ex- 
ample, however,  of  what 

may  be  accomplished  by 

the  application  of  scien- 
tific principles  in  packing 

is  had  in  the  experience 
of  the  United  States  Gov- 

ernment during  the  World 
War.  In  packing  army 
supplies  for  shipment  to 

the  troops  overseas,  sav- 
ings in  ship,  car  and  stor- 
age space  and  savings  in 

costs  of  packing  amount- 
ing to  many  millions  of 

dollars  were  effected  by 
standardizing  packing 
specifications.  In  the  case 
of  army  clothing  alone 
$50,000,000  was  saved  in 
cargo  space  by  packing  in 
bales  in  place  of  boxes.  Numerous  savings  were  also 

made  in  packing  gun  carriages,  motor  equipment,  shells 
and  many  other  kinds  of  material.  (An  article  appear- 

ing on  page  114,  Vol.  51,  of  the  American  Machinist,  ex- 
plains in  detail  the  methods  of  packing  army  supplies 

for  shipment  overseas.) 
The  importance  of  proper  packing  in  both  domestic 

and  foreign  trade  is  gradually  coming  to  be  realized. 
One  of  the  best  proofs  of  this  is  the  fact  that  a  number 
of  the  largest  concerns  in  the  country  recently  detailed 
their  packing  officials  to  the  United  States  Forest 
Products  Laboratory  at  Madison,  Wisconsin,  for  a  study 
of  the  fundamental  principles  of  package  design.  Also 
one  large  electrical  manufacturing  company  recently 
broke  up  $4,000  worth  of  incandescent  lamps  in  testing 
lamp  containers  to  determine  the  most  eflficient  type  of 
package. 

Good  Versus  Bad  Packing 

Good  packing  not  only  prevents  merchandise  from 

damage  during  shipment  and  storage  but  it  is  also  an 

advertisement.  Jt  shows  a  consideration  for  the  buyer, 

an  effort  to  have  the  goods  reach  him  in  as  good  condi- 
tion as  they  left  the  factory. 

Bad  packing  generally  results  in  damaged  goods  with 

consequent  loss  of  money  and  delay  and  inconvenience 
to  the  buyer  in  repairing  or  replacing  the  merchandise. 

It  also  creates  a  bad  name  for  the  guilty  concern  and 
places  it  at  a  decided  disadvantage  with  competitive 

firms  who  understand  how  to  pack  properly. 

In  export  trade  especially  is  good  packing  of  great 

importance.  In  the  case  of  trade  with  one  foreign  coun- 

try it  has  even  been  said  that  "competition  is  almost 
reduced  to  a  basis  of  good  packing  rather  than  com- 

petitive merit  or  superiority  of  the  articles  themselves.' 
Our  foreign  competitors  have  made  a  careful  study  of 
the  special  requirements  of  various  countries  and  as  a 
rule  are  very  careful  about  their  packing.  We,  on  the 
other  hand,  have  been  wont  to  see  how  much  we  could 
cheapen  our  packing  and  still  have  it  suffice.  As  a  rule 
foreign  buyers  would  rather  pay  for  special  packing 

than  have  their  merchan- 
dise damaged  during  ship- 

ment because  of  cheap, 

poorly  made  containers. 
One  of  the  best  ex- 

amples of  what  may  be 
expected  to  happen  to 

goods  which  are  improp- 
erly packed  for  export 

shipment  is  given  in  a  re- 
port (Commerce  Report 

No.  85,  Bureau  of  Foreign 
and  Domestic  Commerce) 
from  Consul  General  W. 

L.  Lowrie,  Lisbon,  Portu- 
gal, dated  Feb.  12,  1919. 

The  very  valuable  lesson 
in  this  report  justifies 

quoting  it  here  completely : 
So  much  has  been  written 

and  said  about  insecure  and 
inefficient  packing  that  it 
has  become  an  ancient  com- 

plaint, but  a  Lloyds'  report 
on  a  cargo  which  recently 
arrived  at  Lisbon,  valued  at 

nearly  $5,000,000,  may  be  of 
interest  and  value.    It  is  as  follows: 

"Lisbon,  Jan.  25,  1919. — As  requested,  I  proceeded  on 
board  the  vessel  on  Thursday  and  also  today  for  the  pur- 

pose of  examining  cargo  which  was  alleged  to  be  in  a 
damaged  condition,  the  vessel  having  arrived  with  general 
cargo  for  this  port  and  lying  moored  alongside  the  quay  at 
Entreposto  de  Santos.  Arriving  on  board  I  noted  lying 
about  in  No.  4  hold  a  large  quantity  of  small  pressed  brass 
and  nickel  cups  presumably  for  cartridge  bases,  and  found 
that  these  had  been  packed  loose  in  boxes  which  were  broken 
principally  because  they  were  not  strong  enough  or  suffi- 

ciently secured.  They  appeared  to  have  been  stored  a  con- 
siderable time,  for  the  wood  had  shrunk  and  had  thus 

reduced  the  grip  of  the  nails,  a  condition  conducive  to 
breakage  under  the  usual  strain  of  the  loading,  stowing 
and  discharging  of  cargo.  It  would  have  been  better  also 
had  the  cases  had  an  inner  lining  of  some  strong  material 
to  prevent  the  escape  of  the  small  articles  when  the  wood was  broken. 

"Tin-plate  boxes  of  the  larger  size  were  almost  all  broken 
insomuch  that  it  was  necessary  to  stack  a  quantity  in  bulk 
in  the  warehouse,  and  I  noted  that  a  number  of  the  smaller 
sizes  were  also  broken.  I  am  of  the  opinion  that  this  mate- 

rial is  not  packed  in  sufficiently  strong  boxes.  Copper  sheets 
were  packed  loose  in  skeleton  cases  which  in  some  instances 
were  badly  damaged,  and  since  the  sheets  were  not  banded 
together  before  being  placed  in  the  cases,  they  will  escape 
as  soon  as  one  side  of  the  box  gives  way  and  be  more  or  less 
damaged. 

"Thin  sheet  iron  was  in  bundles,  but  the  corners  were 
knocked  up  and  many  sheets  were  bent.  One  case  of  long 
copper  tubes  was  completely  destroyed,  and  many  tubes 
were  injured  and  bent.  Sundry  other  cases  of  skins,  soap, 
tools,  etc.,  were  also  damaged,  sides  being  staved  in.  Here 
again  the  wood  appeared  to  be  dry  and  brittle.  Cases  were 
discharged  from  holds  in  this  condition  because  the  damage 
was  not  reasonably  due  to  the  unloading  at  this  end. 

"Tobacco  in  hogsheads  was  examined  in  the  hold  before 
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removal  was  attempted.  The  hogsheads  were  already 
broken  in  the  majority  of  instances,  staves  being  loose  and 
ends  being  out. 

"Generally  speaking,  there  is  nothing  unusual  in  the 
methods  employed  in  unloading  the  cargo.  I  was  informed 
that  the  vessel  had  had  a  good  average  passage,  and  I  am 
therefore  forced  to  the  conclusion  that  some  damage  to  the 
cargo  was  caused  before  or  during  the  loading,  was  aug- 

mented by  the  weight  of  the  cases  being  stored  one  above 
the  other  in  the  vessel,  and  was  in  many  instances  unavoid- 

ably increased  during  the  discharging  here." 
Certainly,  the  application  of  a  few  of  the  fundamental 

principles  of  package  design  would  have  been  beneficial 
in  this  instance  and  the  slight  extra  cost  of  good  con- 

tainers would  have  been  only  a  fraction  of  the  money 
loss  in  damaged  goods. 

At  the  present  time  American  export  packing  is  of 
vital  importance.  We  are  looking  forward  to  greatly 
increasing  our  export  trade.  We  have  our  eyes  on  for- 

eign markets  where  trade  competition  with  other  coun- 

TABLE   I.     FREIGHT  REVENUES  AND   CLAIMS  PAID* 

Fiscal  Year                                 Freight  Claims 
Ending  Jvine  30                             Kevenue  Paid  Per  Cent 

1906    $1,640,386,655  $21,086,219  1.29 
1907               1,823,651,998  25,796,083  I  Ml 
1908               1,655,419,108  27,554,526  1.66 
1909         1,677,614.678  24,916,380  1.49 
1910              1.925,553,036  21,941,232  I    14 
1911         1,856,504,287  24,209,081  I   30 
1912           1,897,692,838  24,593,806  1   30 
1913         2.140,083,394  30,516,929  I   43 
1914        2,059,891,935  33,379,057  1   62 
1915         1,977,933,275  29,528,016  1.49 
1916         2,402,210,995  27,738,893  0  95 
I916e        2,543,599,117  23,209,639  0.91 

eEnding  December  31. 

♦Interstate  Commerce  Coniniissioii  Docket  N'o.   10048. 

tries  will  be  keen.  We  cannot  expect  to  expand  our 
trade  in  these  markets  or  to  wrest  markets  from  foreign 
competition  if  we  deliver  our  goods  In  a  damaged  condi- 

tion while  our  foreign  competitors  take  special  pains  to 
deliver  their  product  in  perfect  shape.  Many  a  foreign 
market  for  American  goods  has  in  the  past  been  lost 
because  of  poor  packing  and  many  a  market  will  be  lost 
in  the  future  if  we  do  not  pay  more  attention  to  this 
important  matter. 

The  Loss-and-Damage  Problem  in  the 
United  States 

The  payments  by  the  railroads  of  the  United  States 

for  loss-and-damage  claims  have  been  a  heavy  drain 
upon  their  revenues  for  many  years,  averaging  for  an 
eleven-year  period  from  1906  to  1916,  around  $26,000,- 
000  per  annum.  Table  I  shows  a  comparison  of  freight- 
claim  payments  and  freight  revenues  during  this  period. 

Table  II  is  a  summary  by  commodity  and  Table  III  a 
summary  by  cause  of  loss-and-damage  of  the  total 
freight-claim  payments  made  during  the  calendar  year 
1914  by  all  the  steam  railroads  with  annual  revenues 
exceeding  $1,000,000  each.  These  two  tables  are  worthy 
of  very  careful  studv  as  they  shed  a  good  deal  of  light 
upon  the  loss-and-damage  problem. 

Although  the  causes  of  loss-and-damage  claims  given 
in  Table  III  do  not  include  separately  the  claims  due  to 
inadequate  and  improper  packing,  nevertheless  the 
claims  due  to  this  cause  are  included  in  a  number  of  the 
other  causes  as  listed.  The  most  important  classified 
causes  in  Table  III  where  inadequate  and  improper  pack- 

ing probably  enter  are  as  follows:  Robbery,  other 
(improperly  made  packages  are  easy  to  get  into  and 
encourage  pilfering)  ;  unlocated  loss  of  entire  package, 
and    unlocated    loss,    other     (improper    packing    and 

improper  marking  are  both  factors  which  contribute 
heavily  to  the  loss  of  packages) ;  rough  handling  of  cars 
(inadequately  constructed  packages  are  subject  to  dam- 

age in  the  shifting  of  the  contents  of  a  freight  car  dur- 
ing rough  handling  of  the  car) ;  improper  handling, 

loading,   etc.    (inadequately   constructed   packages   are 

TABLE    II. 
LOSS-AND-DAMAGE    CLAIMS    CLASSIFIED    BY 

COMMODITIES* 
Commodities 

Boots  and  whoes   
Clothing,  dry  goods  and  Dotions. 
Butter  and  cheese   
Eggs 
Fresh  fruit  and  vegetables. . 
Live  stock. 

Amount 

$912,420  63 
2,194,096.03 

323,561    87 
686,347  27 

2,687,393.36 
2,211,655  92 

1,031,633  61 248,446  98 

2,718,077.58 
1,394,578.04 
405,559  88 

1,434,687  68 
740,832  78 

613,538  23 
404,214  05 

1,626,330  70 

1,011,605  76 
903,881   95 
698,614  60 
516,895  74 
676,499  42 

492,377  48 
   256,235.55 
         8,186,132  44 

Total     ^32,375,617  55 
♦Interstate  Commerce  Conmiission  Docket  No.  10048. 

Per  Cent 

Meat  and  packing  house  products. 
Poultry,  game  and  fish   
Grains   

Flour  and  other  mill  products   
Sugar   
Groceries   
Wines,  lifjuors  and  beers   
Tobacco  and  tobacco  products. .  . 
Cotton   
Furniture,  new   
Household  goods   
Products  of  cement,  clay  and  stone. 
Glass  and  glassware. . .       
Stoves        
Iron  and  steel  castings  arid  bars. . 
Vehicles   
Agricultural  implements   
AM  other  commodities   

818 
777 
999 

120 

300 

831 

3  186 

0  767 
8  39i 

4  308 1.253 
4  431 
2.288 

1  895 

1.249 5  023 3.125 

2.792 
2  161 

1.597 2  089 
I  521 
0.791 

25.284 
100  ODD 

subject    to    damage    during    improper    handling    and loading). 

The  responsibility  for  damaged  packages  both  in 
domestic  and  export  shipment  has  always  been  a  much 
argued  question.  The  shipper  is  generally  inclined  to 
place  the  blame  on  the  carrier  and  say  that  the  dam- 

age was  due  to  unnecessary  rough  handling.  The  car- 
rier on  the  other  hand  is  inclined  to  pass  the  blame  back 

to  the  shipper  and  say  that  it  was  due  to  improper  pack- 
ing. There  are  undoubtedly  many  instances  when  each 

is  right  in  his  turn.    However,  it  is  a  very  difficult  thing 

TABLE  III.     LOSS-AND-DAMAGE  CLAIMS  FOR  1914* 

Causes  Amount 

Robbery  of  entire  package    $659, 1 59 ,  52 
Robbery,  other    1,284,250.67 
Concealed  lois    688,879  71 
Unlocated  loss  of  entire  package    5, 1 56, 3 1 8 .  94 
Unlocated  loss,  other    2,522,271 .  57 
Fire    790,250  46 
Wrecks    2,096,673  25 
Concealed  damage    914,518  10 
Defective  eciuipment    3,506,545.95 
Errors  of  employees    1.019, 136.  10 
Rough  handling  of  cars    4.343.481  .  76 
Improper  refrigeration  and  ventilation.  .  1,035,685.50 
Improper  handling,  loading,  etc    1,346,061 .95 
Dcluys    2,187,345.17 
Unlocated  damage    6,767,634.  95 
Forfeitures  under  penalty  statutes. .  12,561 .  12 

I'otal    $32,375,617.55 

♦Interstate  Commerce  Commission  Uocket  Xo.  10048. 

Per  Cent 
036 

966 

128 

15 

926 7  790 

444 

476 

825 

10 

830 

148 

13 

415 

199 

157 

756 
20 903 

0  040 

100  000 

to  draw  a  hard  and  fast  line  between  unnecessary  rough 
handling  and  the  more  or  less  rough  treatment  which 
a  package  is  bound  to  receive  at  congested  freight  yards, 
terminals  and  ports  where  freight  must  be  handled 
quickly  and  where  individual  attention  cannot  be  given 
each  package  or  shipment.  Regardless  of  where  the 
responsibility  for  the  damage  lies  there  can  be  no  doubt 
that  in  many  instances  the  loss-and-damage  question 
would  be  entirely  eliminated  by  better  and  more  secure 

packing. 
The  fact  that  the  railroads  of  the  United  States  are 

paying  out  yearly  millions  of  dollars  in  damage  claims 
and   that   improper   packing   is   one   of   the   important 
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FIG.  1.     TESTING  MACHINE  BEFORE 

COMPRE.S.'3ION    OF    SPRING 

sources  of  these  claims  em- 
phasizes the  need  of  the  stand- 

ardization of  packing  where- 
ever  possible.  The  payment  of 
this  enormous  loss  and  dam- 

age bill  means  not  only  a  sub- 
stantial loss  in  freight  rev- 

enue but  also  a  great  eco- 
nomic loss  of  labor,  mer- 

chandise and  materials  which 
might  in  many  instances  be 
saved  for  the  consumption  of 
the  nation.  Some  loss  and 

damage  of  packages  is  un- 
doubtedly inevitable  in  rail- 

road or  any  other  method  of 
transportation,  but  on  the 
other  hand  loss  and  damage 
due  to  improper  packing  is 
largely  within  the  control  of 
both  the  shipper  and  the 
carrier. 

As  before  stated,  the  pres- 
ent Railroad  Classification 

Rules  leave  too  much  to  the  interpretation  of  the  packer 
or  shipper.  They  are  so  broad  and  so  indefinite  that 
they  are  susceptible  to  many  different  interpretations 
and  this  makes  their  enforcement  difficult  and  in  many 
cases  impossible.  The  adoption  and  enforcement  by  the 
carriers  of  definite  specifications  for  containers — specifi- 

cations capable  of  only  one  interpretation — will  be  the 
solution  of  that  part  of  the  loss-and-damage  problem 
due  to  inadequate  packing. 

During  the  past  year  a  new  era  has  davmed  in  pack- 
ing. The  two  common  carriers,  the  United  States  Rail- 

road Administration  and  the  American  Railway  Express 
Co.,  have  taken  steps  to  improve  present  packing 
methods  and  reduce  their  loss  and  damage  bill.  The 
placing  of  these  two  carriers  under  Governmental  con- 

trol has  made  it  possible  to  begin  the  standardization  of 
specifications  and  the  adoption  of  standard  containers. 
This  would  have  been  very  difficult  if  not  impossible 
under  private  control  owing  to  competition  between  the 
different  roads  or  companies.  The  Railroad  Administra- 

tion has  already  adopted  standard  containers  and  stand- 
ard methods  of  loading  some  commodities  and  is  at 

work  on  other  st?ndardization.  The  American  Railway 
Express  Co.  has  conducted  a  nation-wide  educational 

"Pack  Right,  Mark  Right"  campaign  and  has  adopted 
new  express  packing  rules,  setting  forth  standard  pack- 

ing methods  which  will  be  put  into  effect  in  the  near 
future. 

The  adoption  of  these  new  standard  packing  specifi- 
cations undoubtedly  represents  the  most  important  pack- 

ing reform  that  has  yet  taken  place  and  it  is  hoped  that 
in  the  future  the  administration  of  the  carriers  will  be 
such  that  this  work  of  standardization  can  be  carried  on 
to  completion. 

Compression-Spring  Testing  Machine 
By  J.  V.  Hunter 

Springs  are  frequently  specified  to  sustain  a  certain 
weight  when  compressed  to  a  stated  length,  and  the 
requirements  in  this  respect  are  very  exacting  for  the 
springs  used  in  ordnance  work.  The  labor  entailed  in 
the  testing  of  the  large  number  of  springs  used  in  the 

FIG, 

2.     MACHINE  WITH  SPRING  IN 
COMPRESSED  CONDITION 

breech  mechanism  of  the  4.7-in.  gun  led  to  the  design 
of  a  special  spring-testing  apparatus  for  use  in  the 
shop  of  the  Northwestern  Ordnance  Co.,  Madison,  Wis. 

The  testing  device  is  shown  with  the  compression 
spring  in  an  unstressed  condition  in  Fig.  1.  The  spring 
is  slipped  on  a  small  arbor  A  which  prevents  it  from 

springing  out  of  lire  between  the  upper  and  lower  bear- 
ing points.  Its  lower  bearing  B  is  carried  by  a  stirrup  C 

hanging  from  the  equaJ  arm  level  D  which  is  counter- 
balanced on  its  outer  end  by  the  weight  E.  Some  of  the 

different  weights  provided  to  meet  separate  spring  speci- 
fications may  be  seen  standing  in  the  rear  at  F.  The 

specified  length  of  the  compressed  spring  is  equal  to 
the  length  of  the  gage  bushing  G.  This  is  placed  over 
the  end  of  the  screw  H  and  the  latter  is  raised  until  its 
end  is  flush  with  the  top  of  the  bushing. 

A  foot  lever  underneath  the  bench  pulls  a  rod  which 
draws  down  on  the  casting  J  and  the  upper  bearing  of 
the  spring,  compressing  it  as  shown  in  Fig.  2.  When 
thus  compressed  the  spring,  if  within  the  limit,  will 
balance  and  raise  the  weight  E,  and  the  pointer  K  will 
remain  practically  stationary  at  zero  on  the  scale  L.  A 
spring  too  weak  or  too  strong  will  throw  the  pointer 
beyond  certain  specified  limits  above  or  below  the  zero 
mark.  The  apparatus  may  be  very  quickly  operated,  and 
reduces  the  time  of  testing  very  materially  from  that 
required  hy  the  older  methods. 

Holding  Siip  Bushings 
By  a.  W.  Fbheman 

On  page  1002,  Vol.  51  of  the  American  Machinist, 
Henry  Bowman  describes  a  method  of  holding  slip 
bushings  with  a  capscrew.  I  like  this  method  for  some 
kinds  of  jigs  but  I  think  Mr.  Bowman  failed  to  catch 
the  point  I  tried  to  bring  cut  in  my  article  and  sketch 
on  page  336  of  the  same  volume. 

It  would  be  impossible  to  use  the  capscrew  method, 

as  shown  by  Mr.  Bowman,  in  a  box  jig  where  it  is  neces- 
sary to  drill  from  opposite  sides,  as  the  screw  head 

projecting  above  the  surface  of  the  jig  would  prevent 
the  jig  from  laying  flat  on  its  surfaces  when  drilling 
from  opposite  sides. 
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The  "Helmet"  Safety  Pins  and  the  Machines for  Making  Them 
By  S.  a.  hand 

Associate  Editoi-,  Amcricnn  Machiniat 

The  wire  part  of  the  "Helmet"  safety  pin  is 
made  in  an  automatic  machine  that  is  almost 
human  in  its  action.  This  machine  takes  the  wire 
from  a  coil,  straightens  it,  cuts  it  to  length, 
sharpens  the  point,  coils  it  and  finally  assembles  it 
to  the  head.  Both  this  machine  and  the  one  for 
blanking  and.  drawing  the  head  are  illustrated  and 
described  in  this  article,  in  luhich  is  also  given  a 
description  of  the  manufacture  of  a  two-piece 
safety  pin. 

THE  annual  production  of  safety  pins  in  the  United 
States  is  approximately  15,000,000  gross,  of  v/hich 
a  substantial  percentage  is  made  at  the  plant  of 

the  Consolidated  Safety  Pin  Co.,  Bloomfield,  N.  J.,  to 
whom  we  are  indebted  for  the  opportunity  to  present 
this  article  to  our  readers. 

Fig.  1  illustrates  the  parts  of  the  "Helmet"  safety 
pin  in  which  A  is  the  punched  blank  for  the  head;  B  is 
the  head  as  folded  or  drawn;  C  is  the  wire  for  the  pin 
as  straightened,  cut  off  and  pointed;  D  is  the  pin  coiled 
and  bent,  while  E  is  the  completed  pin.  F  is  an  en- 

larged view  of  the  point  to  show  its  shape. 

Blanking  and  Drawing  the  Head 

The  heads  are  blanked  and  folded  or  drawn  in  one 

stroke  of  the  double-acting  punching  machine.  Fig.  2. 
As  will  be  seen  in  the  illustration,  three  strips  of  brass 
are  simultaneously  fed  to  the  machine  from  the  spools 
A  through  lubricating  compound  in  the  tank  B,  where 
they  are  submerged  by  the  rolls  C.  The  drawing 

punches  may  be  .seen  at  D  protruding  through  the  blank- 
ing punches  E.  Each  set  of  punches  is  operated  by 

separate  eccentrics  so  timed  that  the  drawing  punches 
dc  not  descend  until  after  the  blanking  punches  have 

completed  their  work.  When  blanked  from  the  strip  the 
pieces  drop  through  the  dies,  and  into  nesting  plates 
where  the  drawing  punches  reach  them  and  force  them 
through  the  drawing  dies  below.  No  blank  holders  are 
used  and  the  operation  is  more  one  of  folding  and  iron- 

ing than  it  is  of  drawing,  as  the  spaces  between  the 
punches  and  dies  are  just  enough  less  than  the  thick- 

ness of  the  metal  worked  to  accomplish  the  smoothing 
out  of  any  wrinkles  that  may  form  in  folding.  By  re- 

ferring to  the  points  a  in  A  and  B,  Fig.  1,  the  amount 
the  metal  that  has  been  drawn  can  be  seen. 

Disposition  of  Scrap 

As  the  scrap  left  from  blanking  would  amount  to  a  con- 
siderable bu^,  provision  has  been  made  for  cutting  it  into 

small  pieces  by  a  shearing  attachment  at  the  back  of 
the  machine,  as  may  be  seen  in  Fig.  3  at  A.  This  shear 
receives  its  motion  from  the  ram  of  the  machine  and 

1 
J 

-   (^ 

FIG.    1.      DETAILS   OF  A 

B  A 

HELMET"    SAFETY   PIN 

FIGS.    2   AND  3.      MACHINE  FOK    PUNCHING  THE   HEADS 

cuts  a  piece  of  the  scrap  equal  in  length  to  the  amount 
fed  for  blanking,  reducing  the  scrap  to  short  pieces  that 

can  be  compactlj'  stowed.  Tne  machines  make  120  or 
more  cuts  per  minute,  according  to  the  size  of  the  work. 

Dipping  and  Tumbling 

The  heads  are  next  dipped  in  a  hot  solution  to  clean 
them  from  dirt  and  grease  and  are  tumbled  for  several 

hours  in  sawdust  mixed  with 
an  abrasive  to  remove  the 

sharp  edges  and  burrs.  The 
tumbling  barrels  are  made 
of  brass,  for  if  made  of  iron 
or  steel  the  work  would  be 
discolored. 

The  pins  are  automatically 

made  by  the  machine  illus- 
trated in  Fig.  4,  which  is  a 

rear  view.  This  machine  takes 

the  wire  from  a  coil,  straight- 
ens it,  cuts  it  into  pin  lengths, 

sharpens  the  points,  coils, 
bends,  assem.bles  them  into  the 

heads  and  fastens  them  in  po- 
sition. Further  details  of  this 

machine  may  be  seen  in  Figs. 

5  to  9,  and  where  reference 

letters  are  given  the  same  let- 
ters refer  to  the  same  parts  in 

all  the  views. 
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FIG.  4. AUTOMATIC   MACHINE  FOR  MAKING   SAFETY 

PINS    (REAR  VIEW) 

The  wire  is  fed  from  a  coil  at  the  rear  of  the  ma- 
chine, through  the  straightener  A,  which  is  of  the  usual 

rotating  type  and  needs  no  further  description.  How- 
ever, as  the  feeding  of  the  wire  is  interm.ittent,  inas- 
much as  it  must  be  stationary  while  being  cut  off,  it 

must  never  be  at  rest  in  relation  to  the  straightening 
rolls  or  it  would  be  kinked  and  broken  in  an  instant. 
Both  the  straijjhtener  A  and  the  gripper  B  receive 
longitudinal  motion  from  an  eccentric  through  the  rod  C, 
v/hich  is  attached  to  the  carriage  D,  the  straightener 
being  connected  to  the  carriage  by  the  rod  E  through 
the  lever  G.  As  the  fulcrum  of  this  lever  is  at  H  and 
its  connection  to  the  straightener  at  /,  it  is  evident 
that  the  straightener  will  only  travel  half  as  far  and  at 
half  the  speed  of  the  carriage.  In  operation  the 
straightener  moves  forward  with  the  wire,  but  at  half 
its  speed,  and  is  moving  backward  when  the  wire  is 
stationary  for  the  cutting  off  operation.  Thus  at  all 
times  either  the  wire  is  moving  through  the  straighten- 

ing rolls  or  the  rolls  are  moving  over  the  wire. 

Cutting  Off  and  Sharpening  the  Wire 

The  wire  is  cut  off  at  K  and  carried  laterally  to  the 
revolving  drum  L  which  is  composed  of  two  series  of 
disks,  one  series  being  cut  similar  to  a  gear  while  the 
other  is  plain  and  of  a  diameter  about  equal  to  the  pitch 

diameter  of  the  one  that  is  cut.  The  wires  ent^er  the 
drum  between  the  teeth  of  one  set  of  disks  and  rest  on 
the  periphery  of  the  plain  set. 

As  the  two  sets  of  disks  revolve  in  the  same  direction 
and  one  set  at  twice  the  speed  of  the  other,  it  will  be 
seen  that  as  the  wires  are  carried  under  and  in  contact 

with  the  spring-actuated  pads  M,  rolling  motion  must 
take  place.  As  the  wires  revolve  they  are  carried  for- 

ward with  their  ends  beneath  five  files  N  attached  under 
the  ends  of  flat  springs  0.  These  files  are  set  at  slightly 
different  angles  and  make  short  cutting  strokes  at  the 

FIGS.   5  TO  8.     AUTOMATIC  MACHINE  FOR  MAKING  SAFETY  PINS   (DETAIL,  VIEWS) 
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10 — The  carding  block   In 

THE  CARDING  BLOCK 

use.     Pig.   11— The  carding  block  empty. 

rate  of  3000  to  4000  per  minute.  The  purpose  of  these 
files  is  to  sharpen  the  points  of  the  wires,  and  the  reason 
for  setting  them  at  slightly  different  angles  is  so  that 
the  points  will  have  a  somewhat  rounding  contour  rather 
tlian  one  of  a  regular  taper. 

Coiling  and  Bending 

From  the  sharpening  unit  the  wires  are  carried  by  a 
pair  of  worm  conveyors  P  to  a  table  and  from  there  to 
a  second  carrying  device;  by  which  they  are  delivered  to 
a  mechanism  Q,  where  each  wire  is  in  turn  gripped  by 
a  pair  of  jaws  while  two  operations — coiling  and  bend- 

ing— are  simultaneously  performed.  The  coil  in  the 
center  of  the  pin  is  formed  at  R  and  the  bend  that  en- 

ters the  head  is  made  at  S.  After  these  operations,  the 
wires,  or  pins,  as  they  should  now  be  called,  are  carried 
to  the  head-attaching  device  T  by  the  swinging  grip- 
per  U. 

In  the  meantime  the  heads,  having  been  placed  in  the 
hopper  V,  are  being  automatically  selected  by  a  revolv- 

ing disk  and  turned  with  the  opening  for  the  pin  in  the 
right  direction  by  friction  against  stationary  cam- 
shaped  guides  placed  close  to  the  disk.  From  hero  they 
are  started  down  the  inclined  magazine  W,  where  they 
reach  the  attaching  device  T  at  the  same  time  as  the 
pins.  At  this  point  the  bent  end  of  the  pin  is  inserted 
in  the  head  and  the  whole,  as  a  unit,  fed  between  a  pair 
of  squeezing  tools  which  indent  the  head  in  such  a  way 
as  to  firmly  fasten  it  to  the  pin.  From  this  point  the 
pins  are  ejected  and  fall  into  a  receptacle  beneath  the 
machine.  The  production  of  this  machine  is  80  to  90 
pins  a  minute. 

l-Ii;     'J.      DETAILS  OF  AUTOJIATIC   MACHINE  FOR  MAKING 
SAFETY    PINS 

After  assembling,  the  pins  are  either  brightened  by 
dipping  in  acid,  japanned,  or  electro-plated,  according  to the  finish  desired. 

In  plating,  the  pins  are  put  in  wire  cages  that  are 
revolved  while  submerged  in  the  plating  solution,  one 
electrical  connection  being  made  through  one  of  the 
trunnions  by  a  contact  spring  to  which  one  of  the  wires 
from  the  generator  is  attached,  and  the  other  through 
the  anode. 

Preparing  for  Shipment 

Before  the  pins  can  be  packed  in  boxes  they  must  be 
attached  to  cards.  This  is  entirely  a  hand  operation, 
v/hich  at  first  seems  surprising  when  all  other  operations 
are  performed  on  automatic  machines.  However,  it  was 
explained  that  the  carding  operation  also  included  the 
inspection  of  the  points  and  that  this  was  a  matter  of 
feeling  the  pressure  required  to  stick  the  pins  through 
the  card. 

The  carding  block  is  shown  in  Figs.  10  and  11.  In 
Fig.  10  the  card  is  in  place  and  has  several  pins  stuck 
through  it.  Fig.  11  shows  the  block  empty  and  ready 
for  placing  a  card,  which  is  done  by  slipping  it  under  the 

guide  rails  A,  far  enough  for  the  edge  to  come  into  con- 
tact with  the  adjustable  gage  C.  By  depressing  a  treadle 

the  plunger  B  is  raised,  bringing  the  center  of  the  card 
in  a  bulging  shape  above  the  guide  rails.  The  pins  are 
then  stuck  through  the  card,  using  the  notches  in  the 
guide  rails  as  spacing  guides,  and  are  closed  or  latched 
with  one  motion  of  the  hand.  An  expert  girl  can  card 
over  150  gross  of  pins  per  day. 

A  Shock  Absorber  for  Intermittent  Gears 
By  Frank  Erwin 

There  have  appeared  lately  in  the  American  Machinist 
several  articles  on  intermittent  gears  in  which  I  have 
been  much  interested.  None  of  them,  however,  touched 
on  one  phase  of  the  subject  with  which  the  writer 
has  had  some  experience,  namely,  the  elimination  of  , 
shock  in  starting  and  stopping  heavy  moving  parts 
where  the  driven  gear  is  smaller  than  the  driver  and 
revolves  at  considerable  speed. 
We  had  to  deal  with  a  number  of  such  drives  on 

heavy  wire-fabricating  machines.  The  drive  consisted 
of  a  20-in.  mutilated  gear  driving  an  8-in.  pinion  which 
made  two  turns  to  one  of  the  driver,  the  latter  turning 
60  times  per  minute.  The  pinion  was  held  during  the 

idle  period'  by  a  shoe  which  closely  fitted  the  curved 
lug  D,  Fig.  1,  cast  on  the  side  of  the  large  gear.    The 
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gears  had  a  2-in.  face  and  the  pinion  drove  two  short 
trains  of  gears  and  wrapping  spools  through  a  IjVi"- 
shaft  10  ft.  long.  It  is  apparent  that  the  shock  of  start- 

ing and  stopping  all  this  was  terrific.   The  cost  of  break- 

FIG.    1.      SHOWING   THE   SLOW    START 

age  was  a  considerable  item  and  caused  much  delay  for 
repairs  as  well  as  greatly  limiting  the  speed  of  the 
machines. 

Various  brakes,  cushions,  etc.,  were  tried  but  usually 
only  made  matters  worse.     The  device  which  finally 
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proved  successful  was  designed  by  the  writer  and  con- 
sisted of  steel  lugs  B  at  the  ends  of  the  blank  space  of 

the  large  gear  and  'a  finger  A  attached  to  the  pinion 
extending  radially  well  in  toward  the  center  of  the  large 
gear  as  illustrated  by  the  model. 

It  will  be  seen  that  this  arrangement  greatly  reduces 

the  speed  in  starting  the  pinion,-  by  the  first  point  of 
contact  being  near  the  center  of  the  driver  and  having 
a  relatively  slow  motion  and  also  by  starting  the  pinion 
by  the  end  of  the  long  lever,  thus  for  the  moment  re- 

versing in  effect  the  proportions  of  the  pinion  and  gear. 
In  action  the  point  of  contact  is  first  at  B,  Fig.  1, 

where  the  motion  is  the  slowest,  and  as  the  driver  ad- 
vances, travels  toward  the  periphery  of  the  large  gear; 

the  motion  imparted  to  the  pinion  is  accelerated  until  the 
point  A  is  reached  as  in  Fig.  2,  when  the  peripheral 
speed  of  both  gears  is  the  same  and  the  teeth  engage 
without  shock  or  noise. 

Order  Reversed  in  Stopping 

In  stopping  the  pinion  the  order  is  reversed,  the  con- 
tact being  first  at  A,  Fig.  3,  and  moving  toward  B,  thus 

gradually  slowing  the  pinion  down  until  the  shoe  rests 
on  the  flange  D.  Fig.  3  shows  the  gears  just  as  the 
pinion  comes  to  rest  at  the  end  of  its  period  of  revo- 
lution. 

It  was  found  best  to  make  the  sides  of  the  lever  at- 
tached to  the  pinion  parallel,  and  the  faces  of  the  lugs 

FIG.    2.      THE   ACCBLER.VTION    Ul     •PIli;    ,\i<J\-l ;  MENT 

FIG.  3i     THE  .SLOW  DOWN  AT  THE  CLOSE  OF  THE  CYCLE 

BB  of  the  same  radius  as  the  pitch  diameter  of  the 

large  gear.  After  this  device  was  installed  it  was  po.s- 
sible  to  materially  increase  the  speed  of  the  machines, 
and  the  breakage  was  reduced  to  about  the  same  point 

as  with  gears  running  continuously.  The  noise  was  elim- 
inated entirely,  it  not  being  audible  to  onf  standing 

right  beside  the  machine. 
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UNREST  among  the  laboring  classes  has  taken  on 
such  proportions  and  is  so  widespread  that  it  is 
timely  to  discuss  the  various  items  which  enter 

into  the  present  relations  between  employer  and  em- 
ployee, even  if  no  prescription  for  a  cure  can  be  given 

at  the  present  time. 
The  present  strife  has  a  number  of  angles,  of  which 

one  or  more  present  themselves  in  individual  cases. 
Quite  often  an  honest  attempt  is  made  to  reconcile  the 
varying  viewpoints  of  employer  and  employee,  but  more 
often  it  is  purely  and  simply  a  question  of  war,  of  brute 
force ;  and  a  peace  of  victory,  not  of  understanding. 

It  is  well  recognized  that  where  two  parties  have  a 
difference  of  opinion  the  first  step  should  be  to  find 
some  common  ground  from  which  to  start,  and  that  then 
the  second  step  should  be  to  define  clearly  and  precisely 
the  chief  terms  which  enter  into  the  controversy.  It  is 
never  difficult  to  find  the  common  ground  between  em- 

ployer and  employee. 
One  reason  why  discussions  so  often  fail  to  bring  the 

desired  results  and  why  they  are  often  not  started  at 
all  is  that  there,  is  no  clear  understanding  of  some  of 
the  most  commonly  used  terms  in  these  controversies. 
The  writer  wishes  to  call  attention  to  some  of  these 
terms,  and  to  some  of  the  misunderstandings  in  regard 
to  their  meaning. 

We  read  practically  every  day  about  war  between 

"capital"  and  "labor,"  about  the  demand  of  the  labor- 
ing man  for  the  "right  to  organize,"  and  of  his  right 

to  insist  on  "collective  bargaining,"  and  yet  these  three 
terms,  which  are  perhaps  used  in  every  controversy 
that  comes  up,  are  not  only  not  defined  but  they  are  ac- 

tually misleading  in  themselves. 

War  Between  Capital  and  Labor 

If  war  between  capital  and  labor  means  anything  at 
all,  it  must  mean  war  between  capitalists  and  laboring 

men.  Capital  is  the  result  of  past  labor  used  progres- 
sively. Without  capital,  civilization  ii  unthinkable. 

Capital  is  the  tool  with  which  the  laboring  man  works. 
There  can  no  more  be  war  between  labor  and  capital 
than  between  the  laboring  man  and  his  tools.  It  may 
be  said  that  this  is  merely  a  fine  distinction  and  not  a 
difference,  but  the  writer  cannot  take  this  view.  Recent 
events  in  Russia  have  shown  that  there  are  a  large 
number  of  people  who  actually  believe  and  act  upon  the 

•Presented  at  the  annual  meeting  of  the  American   Society  of 
Mechanical  Engineers,  New   York,  In   December,   1919. 

idea  that  capital  must  be  destroyed  in  order  to  give  the 
laboring  man  his  own.  It  may  be  that  the  leaders  who 
presented  this  thought  did  not  have  capital  in  mind,  but 
were  either  referring  to  capitalists  or  to  the  present 
system  of  control  of  capital.  But  their  slipshod  way  of 
expressing  themselves,  or  the  lack  of  existing  definition, 
causes  a  large  number  of  people  to  think  that  capital 
itself  is  at  fault. 

In  late  years  the  control  of  capital  has  been  more  and 
more  centralized,  or,  in  other  words,  in  the  hands  of 
fewer  individuals.  And  though  it  is  well  recognized 
that  this  condition  has  its  advantages  in  many  ways, 
yet  the  dangers  to  which  such  centralized  control  may 
well  lead  have  caused  it  to  be  regarded  with  suspicion 
and  enmity.  Capital  being  the  tool  with  which  labor 
must  work,  it  is  but  natural  that  labor  should  look  with 
suspicion  on  an  attempt  to  corner  the  tool  supply.  For 
this  reason  we  may  naturally  expect  that  labor  will  in- 

sist upon  a  better  control  of  its  tools — capital.  It 
cannot  have  war  with  capital,  and  there  is  no  reason 

why  it  should  make  war  against  capitalists  in  gen- 
eral, for  it  need  not  be  pointed  out  that  many  capitalists 

are  good  and  honorable  men  who  do  not  deserve  the  en- 
mity of  any  one.  On  the  other  hand,  it  may  well  be 

conceded  that  labor  has  cause  to  dislike,  or  even  hate, 
the  present  system  of  control  of  capital. 

It  has  been  pointed  out  many  times  quite  recently 
that  there  are  really  three  parties,  not  considering  the 
general  public,  which  have  a  right  to  be  heard  in  this 
controversy,  namely :  capital,  labor  and  management.  It 
seems  to  the  author  that  this  merely  leads  to  compli- 

cation without  any  compensating  features.  Manage- 
ment and  labor  are  both  labor,  but  of  different  kinds. 

If  at  times  they  clash  it  is  not  due  to  unavoidable  con- 
ditions but  merely  to  defects  in  one  or  the  other. 

The  Right  to  Organize 

Another  term  which  should  be  quite  familiar  to  all 

of  us  by  this  time  is  the  "right  to  organize." 
The  writer  does  not  believe  that  there  is  an  appreci- 

able percentage  of  employers  who  would  deny  their  em- 
ployees the  right  to  organize;  for  in.stance,  for  a  bai;c- 

ball  team,  or  a  brass  band,  or  sick  benefits,  or  co-opera- 
tive stores  or  a  Bible  class.  On  the  other  hand,  nobody 

would  blame  the  employers  for  denying  their  employees 
the  right  to  organize  for  some  other  purpose;  such,  for 
instance,  as  burning  down  the  plant,  or  sabotage  in  the 

shops,  or  blowing  up  the  works  of  his  competitors — 
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however  beneficial  this  might  be  to  him  in  a  business 
way,  or  for  many  other  purposes. 

It  follows,  then,  that  the  "right  to  organize"  must  be 
further  defined  or  at  least  limited  in  its  scope  before 
we  can  judge  as  to  the  real  right  of  the  employee  to 
organize.  If  the  purpose  for  which  the  employee  wishes 
to  organize  is  legal  and  proper,  the  third  party,  the 
general  public,  will  naturally  concede  this  right  and 
quite  as  naturally  inquire  as  to  whether  the  employer 
has  really  denied  this  right  to  his  employee. 

The  facts  in  most  cases  where  this  right  to  organize 
has  been  brought  to  the  foreground,  are  these:  A 
labor  organization  thinks  it 
proper  that  the  employees 
of  a  certain  establishment 
should  be  gathered  into  its 
union.  This,  by  the  way, 
is  perfectly  proper,  and  no 
objection  could  be  taken  to 
it.  The  organization  suc- 

ceeds in  gathering  in  part 

of  the  employees.  The  em- 
ployer, fearing  that  this 

activity  may  lead  to  a 
strike,  attempts  to  keep  the 
other  employees  from  join- 

ing the  union;  in  other 
words,  he  tries  to  organize 
them  with  him  instead  of 
with  the  union.  This  also 

is  perfectly  proper.  To 
make  the  claim  at  this  point 
that  the  employee  has  been 
denied  the  right  to  organiz 
may  be  good  politics  but 
is  not  quite  correct. 

It  is  doubtful  whether  in    
late  years  there  have  been 
many  cases  where  the  employer  has  denied  the  employee 
the  right  to  join  the  union,  even  if  he  was  not  in  favor 
of  it.  When  undesirable  conditions  or  relations  existed 
between  employer  and  employee,  or  perhaps  when  union 
activities  led  to  a  strike,  it  was  quite  customary  to  make 
a  demand  on  the  part  of  the  men  for  the  right  to  or- 

ganize-— yet  this  right  had  seldom  been  denied ;  but  put 
in  this  way  the  general  public  would  get  the  impression 
that  all  kinds  of  organizations  of  the  employee  are 

taboo.  What  is  really  meant  by  the  "right  to  organize" 
is  that  the  employer  shall  give,  not  to  his  men,  but  to 
some  labor  union,  the  right  to  come  into  his  shop  and 
organize  his  men  into  a  union;  and  apart  from  the 
question  as  to  whether  this  is  desirable  or  equitable,  it 
is  certainly  different  from  the  idea  which  the  expression 

"the  right  to  organize"  conveys. 
Collective  Bargaining 

Another  term  which  is  misleading,  even  more  so  than 

those  mentioned  before,  is  "collective  bargaining."  So 
far  collective  bargaining  has  been  collective,  it  must  be 

admitted,  but  it  has  not  been  "bargaining"  In  collec- 
tive bargaining  it  is  supposed  that  some  or  all  of  the 

employees  have  delegated  the  right  to  bargain  for  them 
to  some  attorney  or  business  agent.  In  practically  all 
cases  this  business  agent  is  their  union,  and  this  union, 
according  to  the  term  used,  is  supposed  to  bargain  with 
the  employer.  As  a  matter  of  fact,  however,  there  is 
no  bargaining,  and  under  the  present  conditions,  there 
can  be  no  bargaining.    There  have  been  cases  where  the 

men  were  entitled  to  all  they  asked  for,  and  possiblj 
more;  there  have  been  cases  where  the  men  were  not 
entitled  to  as  much  as#they  asked  for,  but  the  method 
of  bargaining  has  never  been  employed,  and,  in  the 

writer's  opinion,  could  not  have  been  employed,  to  settle 
the  differences.  The  issue  has  been  brought  to  a  con- 

clusion by  strikes,  or  threats  of  strikes,  which  is  no 
more  a  method  of  bargaining  than  when  a  man  points  a 
gun  at  his  debtor  to  collect  a  bill.  The  fact  that  the 
bill  may  be  due  to  him,  and  even  overdue,  does  not  njake 
this  a  method  of  bargaining. 

There  is  still  another  point  about  this  question  of 
collective  bargaining  which 
should  have  all  the  light 

possible  thrown  on  it.  Is 
collective  bargaining,  bar- 

gaining by  all  the  em- 
ployees? Is  it  bargaining 

for  a  group  or  part  of  a 
group?  If  it  is  bargaining 
by  a  union,  acting  for  a 

group,  should  the  represen- 
tative, the  union,  show  cre- 

dentials before  bargaining 
starts?  Such  a  course  of 
action  might  reveal  the 
weakness  of  the  union  or  of 

the  employer,  but  would  it 
not  be  for  the  best  interests 
of  the  third  party,  the  gen 
eral  public? 

In  offering  labor  and  de- 
manding money,  one  of  the 

principal  requirements  of  a 
bargain  is  missing.  When 
we  say  that  the  price  of 
eggs  is  75  cents,  we  mean, 
per  dozen.  When  we  say 

that  the  price  of  land  is  200  dollars,  we  specify,  per  acre. 
But  when  we  say  that  the  price  of  labor  is  75  cents, 
we  do  not  know  what  this  means.  There  are  measures 
or  quantities  by  which  to  sell  eggs  or  real  estate.  But 
when  it  comes  to  buying  labor  we  have  no  measure  nor 
can  we  estimate  its  value  by  personal  observation — ex- 

cept after  the  labor  is  done,  which  is  long  after  the  so- 
called  bargaining  took  place,  long  after  the  price  was  set. 

At  the  present  time  labor  is  not  sold  by  measure  but 
a  workman  sells  his  time.  This  inability  to  strike  a 
bargain  because  the  value  of  the  product  to  be  sold  is 

entirely  unknown,  is,  in  the  writer's  opinion,  one  of  the 
greatest  difficulties  to  be  overcome  before  there  can  be 
an  equitable  adjustment  of  the  differences  between  em- 

ployer and  employee.  The  fact  that  labor  is  sold  by  the 
hour  is  equally  unjust  to  both  parties.  Sometimes  the 
employer  suffers,  sometimes  the  employee.  In  all  cases 
it  is  a  source  of  curtailment  of  production,  and  this 
leads  at  once  to  a  discussion  of  wage  system. 

"Wage"  is  defined  as  remuneration  for  work  done. 
It  is  also  defined  as  remuneration  for  time  given.  The 
second  definition  seems  to  be  defective.  In  the  first 

place,  when  money  is  paid  for  time  given  it  is  called 

"salary."  In  the  second  place,  and  this  objection  is 
more  serious,  time  alone  is  not  bought  or  paid  for. 
Thei^  are  many  occupations  in  which  the  employee 
must  wait  until  something  turns  up  for  him  to  do,  and 
then  he  is  supposed  to  do  it.  Take  the  example  of  the 
stenographer,    the  watchman,   the   bridge   tender,   the 
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crane  tender,  the  machinist's  helper.  Such  people  may 
be  idle  for  a  long  time,  but  finally  there  comes  some  oc- 

casion when  they  have  to  do  work,  and  they  are  sup- 
posed to  do  it.  It  would  not  be  proper,  then,  to  say  that 

they  are  paid  for  their  time.  It  would  be  more  proper 
to  say  that  they  are  paid  for  the  labor  which  they  per- 

form within  a  specified  amount  of  time.  Besides  time 
and  labor  there  enters  into  such  cases  the  requirement 
of  physical  presence.  When  a  stenographer  is  supposed 

to  give  eight  hours'  time,  he  or  she  is  supposed  to  be 
at  a  given  place  within  that  time,  say,  at  the  oflSce.  That 
such  people  are  not  merely  paid  for  their  time  is  em- 

phasized still  further  by  the  fact  that  they  are  not 
paid  more  when  they  move 
further  away  from,  or  less 
when  they  move  closer  to, 
their  place  of  employment. 

There  are  cases  where, 
practically  speaking,  time 
alone  is  sold.  Such  is  the 
case,  for  instance,  with  a 
stationary  watchman.  Even 
in  such  an  extreme  case 
something  more  than  time 

is  paid  for:  the  man's 
watchfulness  and  faithful- 

ness. In  other  cases  time 
and  labor  are  paid  for :  for 

instance,  with  a  machinist's 
helper,  or  a  blacksmith's 
helper.  In  still  other  cases 
time  and  skill  are  paid  for : 
for  instance,  the  man  run- 

ning a  large  planing  ma- 
chine or  boring  mill.  The 

writer  cannot  think  of  any 
case  where  wages  or  salary 
are  paid  for  the  amount  of  time  alone  spent  on  the  job. 

In  the  great  majority  of  cases  it  is  labor  that  is 
wanted,  or  rather  the  results  of  labor,  and  not  time. 
The  great  problem  before  us  is  to  find  a  measure  for 
this  labor  in  order  to  obtain  an  equitable  way  of  paying 
for  it.  In  even  the  simplest  operations  of  labor  there 
are  so  many  factors  which  modify  the  result  that  it 
is  difficult  to  establish  a  unit  of  measurement.  In  some 

of  the  more  complex  work  it  has  been  possible  to  sub- 
divide the  operations  to  such  an  extent  as  to  set  a  fixed 

time  for  a  given  operation.  Such  is  the  case  where  sin- 
gle operations  are  done  by  an  automatic  machine  to 

which  the  operator  feeds  the  material,  or  where  he  op- 
erates a  simple  machine  and  performs  simple  operations 

such  as  drilling  with  a  sensitive  drill  press,  using  jigs, 
etc.  But  even  in  such  simple  operations  some  factors 
enter  which  will  cause  trouble  at  times ;  trouble  with  the 
machine,  breakages,  replacement  of  tools,  and  the  like, 
are  such  disturbing  factors.  However,  in  such  work 
the  disturbing  factors  are  a  small  percentage  of  the 
total,  and  can  be  estimated  close  enough  to  establish  a 
fair  value.  It  would  be  possible  to  extend  the  number 
of  such  operations  very  largely,  but  it  would  require  the 
active  cooperation  of  labor  to  do  it  successfully. 

In  a  large  portion  of  work  there  is  a  combination  of 

time,  physical  presence,  labor,  skill,  knowledge,  judg- 
ment, and  probably  other  factors  which  are  hard  to  de- 

fine, such  as  reliability,  steadiness,  enthusiasm,  loyalty, 
ambition,  and  whatnot.  To  make  up  a  formula  which 
would   embody   all   these   elements   and    from   which   a 

man's  value  could  be  calculated  is,  of  course,  impossible ; 
and  yet,  unless  this  can  be  done  there  is  no  possibility 
of  avoiding  differences  of  opinion  between  employer  and 
employee  as  to  the  value  of  a  man's  labor.  The  writer 
has  gone  into  this  matter  somewhat  at  length,  because 
to  realize  that  a  mathematical  solution  is  not  possible  is 
also  to  realize  that  a  compromise  system  must  be  de- 
veloped. 

There  are  various  systems  of  payment  in  existence 
at  the  present  day — there  are  straight  wages,  piece- 

work system,  various  systems  of  bonus  payment,  pre- 
mium payment,  and  combinations  of  these  systems. 

The  wage  system   considers   nothing   but  time   and 

physical  presence.  A  man 
is  selected  for  a  certain  task 
because  he  or  some  one  else 
claims  that  he  is  fit  for  that 

task.  If  his  work  is  satis- 
factory he  is  retained;  if 

not,  he  is  dismissed.  Both 
employer  and  employee  have 
made  a  guess.  The  em- 

ployee knows  exactly  what 
he  will  get,  and  guesses  at 
what  he  will  have  to  de- 

liver. The  employer  knows 
exactly  what  he  must  de- 

liver, and  guesses  at  what 
he  will  get.  He  has  no 
means  to  bring  the  em- 

ployee's output  up  to  his 
conception  of  what  it  should 
be,  unless  the  employee 
falls  so  far  behind  the  em- 

ployer's expectations  that 
he  makes  a  new  guess  and 
fires  the  man. 

With  the  piece-work  system  the  employer  knows  ex- 
actly what  he  will  get  for  his  money,  but  the  employee 

makes  a  guess  as  to  how  much  he  can  reasonably  do; 
he  has  no  control  over  the  conditions  which  will  enable 
him  to  do,  or  prevent  him  from  doing,  as  much  as  he  is 
expected. 

There  are  various  kinds  of  bonus  systems.  The  em- 
ployee may  earn  his  regular  wages  and  get  a  bonus  at 

stated  intervals  if  his  work  exceeds  the  expectations 
of  his  employer;  or  he  may  be  working  under  the  task- 
and-bonus  plan,  in  which  case  there  is  less  guessing 
and  more  of  an  attempt  at  a  definite  bargain.  If  the 
employer  is  in  earnest  with  such  a  system,  and  sees  to 
it  that  it  is  possible  for  the  employee  to  fulfill  his  task, 
then  this  system  approaches  quite  closely  to  true  bar- 
gaining. 

The  premium  system  is  an  attempt  at  gaining  the  in- 
terest of  the  employee  by  making  him  invent  improve- 
ments in  the  method  of  working  and  sharing  the  profits 

with  him;  but  unless  the  time  originally  set  was  care- 
fully studied,  and  unless  all  conditions  of  machinery, 

tools,  existing  knowledge  and  related  matters  remain 
unchanged,  this  system  also  will  lead  to  controversies 
and  injustices. 

To  sum  up,  the  pure  wage  system  is  no  bargaining 
in  any  sense  of  the  word ;  the  piece-work  system  is  only 
bargaining  if  employer  and  employee  have  reached  an 
agreement,  and  if  there  is  some  mechanism  by  which 
this  agreement  can  be  changed  as  soon  as  conditions 
change;  the  pure  bonus  system  is  nothing  else  but  a 
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wage  system  with  a  kind  of  profit-sharing  plan;  the 
task-and-bonus  system,  if  properly  worked  out  and  if 
accompanied  by  complete  instructions  to  the  employee, 
is  a  perfect  bargain,  but  must  be  constantly  revised  as 
conditions  change.  However,  the  last-mentioned  system 
carries  with  it  the  necessary  mechanism  to  effect  these 
changes. 

Whatever  attempt  has  been  made  up  to  date  to  place 
labor  on  a  contract  basis,  on  a  basis  of  bargaining,  has 

been  done  entirely  by  the  employer,  and  has  been  op- 

posed by  organized  labor.  And  yet  it  is  the  writer's 
opinion  that  the  ultimate  solution  of  labor  trouble  must 
be  based  on  some  method  of   

bargaining,    probably    col- 
lective. 

Labor  unions  are  fight- 
ing organizations.  The  un- 

derlying principle  of  their 
conception  was  to  find  the 

necessary  strength  in  num- 
bers. The  unions  were  the 

army  with  which  the  labor- 
ing man  fought  the 

employer.  There  was  no 
other  means  of  accomplish- 

ing the  aims  of  the  laboring 
man  except  to  fight,  and 

fight  they  did ;  and  if  fight- 
ing has  given  them,  if  not 

all,  at  least  a  large  portion 
of  what  they  desired,  it  is 
but  natural  that  they  should 
consider  war  the  best  means 

of  reaching  their  ends.  Be- 
ing a  war  organization  they 

had  to  consider  the  em- 

ployer as  the  enemy,  and  as  a  consequence  every  act 
of  the  employer  was  to  them  an  act  of  the  enemy, 
something  intended  to  defeat  the  union  and  its  aims. 
The  unions,  so  far,  have  not  offered  any  constructive 
suggestion,  and  this  cannot  be  expected  from  a  fighting 

organization.  Furthermore,  it  is  to  the  personal  inter- 
est of  union  leaders  to  hold  to  this  system.  It  may  be 

taken  for  granted  that  there  have  been,  and  are,  many 

unselfish  union  leaders,  but  this  does  not  offset  the  gen- 
eral tendency  of  the  system  to  perpetuate  itself  as  a 

fighting  organization,  because  this  has  in  its  turn  a 

tendency  to  further  the  interests  of  the  officers. 
Another  reason  why  the  attempt  of  the  employer  to 

put  labor  on  a  contract  basis  has  not  been  well  received 

by  the  labor  unions,  lies  in  the  historical  fact  that  on 
account  of  occasional  scarcity  of  work  it  became  one  of 

the  principles  of  the  union  to  take  measures  to  insure 
that  whatever  work  was  available  should  be  sufficient  to 

keep  the  union  men  in  employment.  The  three  chief 
means  used  to  accomplish  this  were:  first,  to  prevent 

anybody  but  union  men  from  working  at  the  trade; 

second,  to  limit  the  number  of  apprentices,  or  in  gen- 
eral, newcomers  in  the  union ;  third,  to  limit  the  output 

per  man.  The  second  item  has  not  been  strictly  adhered 
to  because  it  was  found  that  by  limiting  the  number  of 

men  in  the  union  the  number  of  men  outside  the  union 

was  increased,  thus  decreasing  the  relative  fighting 

strength  of  the  union.  The  first  item  has  been  strictly 

adhered  to,  but  has  often  been  denied  by  the  union, 

probably  for  the  purpose  of  satisfying  public  opinion. 

The  third  item  is  still  generally  adhered  to,  but  is  mostly 

camouflaged.  Whether  the  unions  should  be  condemnec 
or  praised  for  the  attitude  they  have  taken,  is  a  matter 
of  standpoint.  If  the  true  status  of  the  union  is  that  of 
a  fighting  organization,  then  no  objection  can  be  taken 
to  these  methods.  We  should  not  expect  war  without 
guns  or  accidents.  Whether  the  interests  of  the  world 
at  large  are  best  served  by  having  the  unions  act  as 
fighting  organizations  is  more  than  doubtful,  and  the 
writer  for  one  believes  that  it  is  time  for  the  unions  to 

forget  some  of  the  past,  turn  over  a  new  leaf,  and  pre- 
pare for  a  future  in  which  there  shall  be  peace, 

progress  and  production.  Taking  the  ain»s  of  or- 
ganized labor  to  be  proper 

share  of  the  proceeds  of 
tebor,  reasonable  working 
conditions  and  working 
hours,  right  to  organize, 
and  collective  bargaining, 
the  writer  believes  that 

these  could  all  be  accom- 
plished without  strife  if  the 

last  item,  collective  bar- 

gaining, were  put  into  ac- 
tual practice  instead  of  be- 

ing a  mere  catchword. 

If  employers  and  em- 
ployees together  would  put 

as  the  first  item  in  their 
catechism  the  truth  that  the 
world  must  produce  more  in 
order  to  have  more;  if  em- 

ployer and  employee  to- 
gether would  try  to  find  an 

equitable  way  of  estimating 
the  value  of  work  done;  if 
both  would  subscribe  to  the 

truth  that  no  permanent  gain  can  be  made  by  wearing 

out  a  man's  capacity  for  work  nor  by  allowing  him  to 
work  less  than  he  should  for  the  good  of  the  world  at 
large;  if  then  employers  and  employees  together  would 
organize  a  bureau  of  research  for  defining  the  conditions 
under  which  various  classes  of  work  should  take  place; 
and  if  finally  an  attempt  was  made  by  both  employers 
and  employees  to  classify  men  according  to  their  natural 
or  acquired  ability,  there  would  be  very  little  reason 
left  why  a  union  should  be  a  fighting  organization. 
Jf  the  writer  were  the  owner  of  a  machine  shop  and 

the  business  agent  of  a  machinist's  union  should  come 
to  him  and  say  that  his  union  did  not  admit  members 
who  are  not  bona-fide  machinists,  who  are  not  sober  and 
industrious  men,  and  that  the  union  would  see  to  it 
that  the  men  would  treat  the  management  in  a  fair 
and  equitable  manner,  but  that,  on  the  other  hand,  it 
would  want  a  share  in  the  management  in  so  far  as 
working  conditions,  wages,  working  hours,  etc.,  are 

concerned,  and  that  it  would  not  permit  anybody  ex- 
cept members  of  that  union  to  work  in  that  shop,  the 

writer  would  probably  fall  around  that  business  agent's neck  and  hail  him  as  a  savior. 

Such  conditions  cannot  be  brought  about  at  once, 

nor  in  a  very  short  time,  but  they  can  be  brought 

about  and  now  is  the  time  to  start  the  preliminary 
work. 

Up  to  the  present  time  the  unions  have  acted  en- 
tirely through  their  business  agents,  who  sometimes 

had,  and  more  often  had  not,  a  clear  idea  of  the 

problems  involved  in  the  trade  they  represented.     What- 
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ever  knowledge  they  might  have  had  was  not  permitted 
to  come  to  the  foreground.  One  does  not  make  allow- 

ances for  the  enemy's  good  points  during  war.  It 
seems  to  the  writer  that  the  time  has  come  for  the 

unions  to  take  the  first  step  along  the  lines  of  consider- 
ing union  activities  as  a  legitimate  business,  and  legit- 

imate business  cannot  shut  its  eyes  to  facts,  however 
disagreeable  to  contemplate  they  may  be.  It  is  his 
belief  that  the  crux  of  the  solution  lies  in  the  establish- 

ment of  a  proper  wage  system,  and  that  in  order  to 
establish  such  a  system  the  engineer  must  come  to 
the  assistance  of  labor  in  order  to  find  standards  of 
value  for  work  done.  Though  it  is  not  likely  that  there 
will  ever  be  a  time  when 
every  human  activity  can 
be  scheduled  and  analyzed, 
yet  by  far  the  greater  part 
of  industrial  operations  can 
be  treated  in  this  way.  The 
relatively  few  operations 
which  cannot  be  classified 
and  treated  in  this  manner 
would  be  such  a  small  part 
of  the  total  that  it  would  be 

easy  to  find  a  way  to  com- 
promise when  such  excep- 

tions occurred. 
In  estimating  the  value 

of  operations  we  must  drop 
to  a  large  extent  the  idea 
that  wage  is  the  compensa- 

tion for  time.  It  should  be 
made  a  compensation  for 
product  delivered.  The 
value  of  the  product  changes 
constantly.     Changes    may 
be  due  to  the  desirability  of  the  product,  or  to  the  means 
employed  to  produce  the  product,  or  to  the  law  of  supply 
and  demand,  or  to  other  causes.  In  other  words,  the  re- 

lations existing  between  various  products  are  ever 
changing;  consequently,  whatever  estimate  is  placed  on 
the  value  of  the  product  of  labor  should  be  changed 
from  time  to  time,  so  as  never  to  have  too  large  a 
difference  between  the  actual  and  the  estimated  value. 

It  hardly  need  be  pointed  out  that  to  set  such  stand- 
ards of  value  of  work  must  necessarily  be  a  gigantic 

task.  In  addition  to  the  many  technical  difficulties  in 
estimating  values  of  products,  there  are  other  elements 
which  must  not  be  forgotten.  There  are  many  cases 
where  operations  are  required  which  call  for  extreme 
skill,  possessed  by  only  a  few — a  skill  which  can  never 
be  found  in  the  mass  of  the  people.  As  a  rule,  people 
possessing  such  skill  love  to  employ  their  gifts,  they 
love  their  work  and  are  willing  to  produce  for  less 
than  their  product  is  worth.  Such  skill  should  be 
estimated  at  its  proper  value,  not  only  as  a  matter  of 
justice  to  the  workman,  but  also  because  he  may  finally 
lose  his  enthusiasm,  and  industry  at  large  would  suffer. 

There  are  operations  where  steady  nerves  are  es- 
sential, some  where  physical  courage  is  required,  others 

which  cannot  be  successfully  carried  out  without  many 

years  of  experience.  Such  points  should  all  be  con- 
sidered. The  value  of  driving  a  rivet  in  some  danger- 

ous place  of  a  new  skyscraper  is  higher  than  that  of 
driving  a  rivet  in  a  boiler  shop.  The  ability  to  judge 
the  temperature  of  a  piece  of  steel  by  its  color  is  ob- 

d  rivet  in  joiiie  dA.nuei'ous 
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tained  by  many  years  of  experience  and  it  could  not 
be  called  skill,  though  it  is  closely  related  to  it. 

Consideration  should  also  be  given  to  what  constitutes 
a  proper  minimum  and  a  proper  maximum  wage.  In 
repetition  operations  it  is  sometimes  possible  for  the 
operator  to  produce  large  amounts  of  work  but  only  at 
the  expense  of  extreme  weariness,  and  in  the  long  run 
such  a  man  is  not  employed  to  the  best  advantage  of 
the  world  at  large.  Recognition  of  this  fact  has  led  to 
the  prescription  of  rest  periods.  On  the  other  hand, 
there  may  be  cases  where  it  is  expedient  to  employ  men 
not  skilled  in  the  operation  they  are  supposed  to  do. 

This  may  happen  because  skilled  men  are  not  avail- 

____^^_^_____^_^_^_     able   at   a    given   time   or place,  or  because  special 
conditions  call  for  an  un- 

usual amount  of  this  class 
of  work.  Though  the  value 
of  the  product  of  such  men 
might  be  low,  they  should 
receive  not  less  than  a  mini- 

mum wage.  This  minimum 
wage,  however,  is  in  itself 
difficult  to  determine.  A 
satisfactory  minimum  wage 
for  an  unmarried  young 

man  is  not  at  all  satis- 
factory for  a  married  man 

with  a  large  family. 

It  is  really  superfluous 
to  point  out  the  many 
disturbing  factors  acting 
against  the  establishment 
of  wages  in  proportion  to 
product.  What  the  writer 
wishes  to  emphasize  is  his 

belief  that,  notwithstanding  all  the  difficulties  that  have 
been  mentioned  and  the  great  many  other  diflSculties 
not  mentioned  at  all,  it  will  be  found  possible  to  classify 
a  large  portion  of  the  work  of  the  world  in  such  a 
manner  that  wages  can  be  set  to  such  a  degree  of 
scientific  accuracy  that  the  variations  caused  by  the 
disturbing  facts  will  not  be  so  large  but  that  they  will 
lend  themselves  to  compromise.  It  is  further  his  belief 
that  such  a  classification  cannot  be  accomplished  by  the 
employers  alone,  nor  by  the  laboring  men  alone,  but  that 
there  should  be  an  attempt  at  a  concerted  effort  of 
employers  and  employees  to  bring  about  such  a 
classification.  He  believes  further  that  when  these  two 
classes  are  working  together  for  a  constructive  purpose 
they  will  find  so  many  things  in  common  that  they  will 
be  more  apt  to  forget  their  differences.  Finally,  he 
wishes  to  state  once  more  this  belief:  That  the  real 

cau^e  of  the  present-day  unrest  lies  in  the  fact  that 
there  is  no  unit  of  measurement  which  both  employers 
and  employees  can  use;  or,  in  other  loords,  the  fact  that 
our  present  wage  system  is  not  based  on  knowledge  and 
justice,  but  only  on  guesswork  and  on  the  fear  that  the 
one  may  "do"  the  other. 

Drawings  for  Factory  Use 
By  Harry  H.  Armstrong 

The  manner  in  which  drawings  are  dimensioned  for 
use  in  the  factory  is  of  no  little  importance,  and  the 

simplicity  of  dimensions  on  a  drawing  is  just  as  im- 
portant as  the  delineation  or  projections  of  the  article 

itself. 
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To  begin  with,  not  only  one 
class  of  mechanic  works  from 
a  drawing;  if  it  is  a  casting, 
the  patternmaker,  molder, 
and  machinist  have  all  got  to 
do  their  part,  and  each  will 
have  dimensions  to  work  from 
that  do  not  interest  the  other 
fellow  primarily.  Also  on 
forging  drawings,  the  black- 

smith makes  the  rough  piece, 
and  the  machinist  does  the 
machine  operations,  to  make 
it  ready  for  the  assembled 
device. 

In  the  illustration  given, 
we  show  three  views  of  a  pil- 

low block  casting,  three  en- 
larged views  of  the  oil  door, 

Fig.  4,  and  two  partial  sec- 
tions, in  order  to  bring  out 

clearly  the  construction  of  the 
article  portrayed. 

In  Fig.  2  we  show  the  side 
elevation  of  the  pillow  block. 
The  left  half  is  looking  at  the 
outside  surface,  while  the 
right  half  is  a  section  through 
the  center  line  marked  BB. 
Examination  of  this  view  will 
show  how  the  patternmaker 
can  readily  find  the  dimen- 

sions he  needs,  and  also  the  machinist's  dimensions  are 
plainly  shown.  Notice  the  enlarged  section  A  A,  to  show 
plainly  the  construction  of  the  oil  indicator,  and  from 
the  sections  AA  and  BB  this  construction  is  clearly 
portrayed. 

The  end  view  of  the  pillow  block  is  shown  in  Fig.  3. 
Here  again  the  left  half  is  looking  at  the  outside  of 
the  casting,  while  the  right  half  is  taken  on  the  section 
line  CC,  to  show  plainly  the  interior  and  its  construc- 
tion. 

Another  section  is  shown,  namely,  DDDD.  This  is 
made  in  order  to  show  the  construction  of  the  oil- 
door  receptacle,  and  also  the  elliptical  shape  of  the  basin, 
ir.to  which  the  bearing  is  placed  when  assembling. 

The  delineation  of  the  oil  dooi-,  Fig.  4,  is  for  the 
patternmaker  mostly,  as  the  machinist  has  only  to  drill 
the  holes  for  the  hinge  rod. 

The  drawing  is  made  third-angle  projection  which  is 
the  most  favored  practice,  and  firms  that  have  been 

using  first-angle  projection  are  gradually  swinging  to 
the  former  method. 

Do  not  get  the  habit  of  scattering  the  dimensions  of 

a  certain  "boss"  or  "counterbore"  over  the  whole  draw- 
ing, but  confine  your  dimensions  to  at  least  two  views. 

It  means  lost  time  in  the  pattern  shop  for  the  pattern- 
maker to  hunt  all  over  the  drawing  for  dimensions  that 

could  be  confined  to  one  or  two  views.  A  good  mechan- 
ical draftsman  soon  gets  his  name  up  in  the  factory  by 

the  simplicity  of  his  dimensioning. 
In  Fig.  1  of  the  drawing,  the  plan  view  of  the  pillow 

block  is  shown.  Notice  that,  on  the  right-hand  side, 
half  of  the  cap  is  omitted;  this  is  done  to  show  the 
construction  of  the  basin,  looking  down  into  it.  It  will 
be  seen  that  the  cap  is  a  separate  part  from  the  stand- 

ard or  base. 

This  drawing  is  not  a  perfect  sample,  but  is  merely 
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portrayed  to  show  the  amateur  draftsman,  or  the  ambi- 
tious mechanic  who  wishes  to  be  a  draftsman,  how  to 

set  forth  dimensions  properly,  so  that  the  article  may 
be  produced  in  the  factory  with  the  least  possible  delay 
or  confusion. 

The  draftsman  or  designer  who,  in  making  a  drawing, 

sees  it  from  the  patternmaker's  or  machinist's  point  of 
view,  is  the  man  who  is  going  to  forge  ahead  and  pro- 

duce results  in  production. 
Always  remember  it  is  easier  to  change  a  drawing 

or  tracing  in  the  drafting  room,  than  it  is  to  change  a 
patterii  or  machine  in  the  factory.  Therefore,  if  di- 

mensions are  not  plain,  or  the  printing  is  doubtful,  take 
the  time  to  rectify  these  points  and  save  future  trouble 
by  having  your  drawing  right. 

Lastly,  a  good  draftsman  is  not  above  going  to  the 
factory  for  information  from  the  mechanic.  He  is  the 
man  who  understands  the  tools  which  make  the  article, 
and  can  offer  valuable  advice. 

Holding  a  Piece  on  Parallels  on  a 

Magnetic  Chuck 
By  I.  A,  Hunt 

On  page  148  of  American  Machinist  we  note  an  article 
under  the  above  title  by  Joseph  C.  Fisher. 

While  Mr.  Fisher's  idea  would  apply  to  certain 
magnetic  chucks,  we  would  like  to  call  to  his  attention 
the  fact  that  it  would  not  apply  to  Heald  chucks  or  to 
certain  other  types,  due  to  the  fact  that  the  frame  of  the 
chuck  is  not  magnetized.  On  Heald  chucks  it  would 
be  necessary  for  both  parallels  to  be  placed  on  the  pole 

pieces.  As  these  poles  are  alternate,  positive  and  nega- 
tive, the  parallels  must  of  course  be  located  on  opposite 

poles. 
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Industrial  Motor  Control — III 

887 

By  C.  W.  starker 

In  many  ways  control  apparatus  for  alternating- 
current  motors  is  similar  to  that  employed  in 
direct-current  service.  This  article  reviews 
manually  operated  control  apparatus  suitable 
for   machine    shops    using    alternating    current. 
(Part  II  was  printed  in  last  week's  issue.) 

WITH  alternating-current  motors  of  small  ca- 
pacity, there  is  no  objection  to  connecting  them 

directly  to  the  line  at  starting.  With  3-  to  5-hp. 
polyphase,  squirrel-cage  induction  motors,  this  is  usual- 

ly done  by  a  starting  equipment  such  as  shown  in  Fig. 
23.  Fuses  and  switch  are  mounted  on  a  slate  panel, 

which  is  inclosed  in  a  sheet-steel  case  to  meet  safety 
requirements.  In  good  practice  this  case  is  so  designed 
that  the  door  cannot  be  opened  until  the  motor  and 
fuses  are  disconnected  from  the  line.    The  switch  is  of 

Fia  23. A  TYPICALi  POLYPHASE  ALTBRXATING-CURRENT 
MOTOR  STARTER 

the  three-pole  type,  as  primarily  intended  for  three- 
pliase  circuits,  but  the  same  equipment  can  readily  be 
used  on  two-phase  circuits  by  permanently  connecting 
the  fourth  lead  to  the  motor.  In  fuse  switches  of  this 
type  arrangements  are  made  to  have  the  fuses  out  of 

the  circuit  during  the  starting  period,  and  for  auto- 
matically cutting  them  into  the  circuit  as  soon  as  the 

operator   removes   his   hand   from  the   starting  lever. 

There  is  therefore  fuse  protection  against  overload 
during  running,  but  the  relatively  high  starting  cur- 

rent, being  of  short  duration,  will  not  injure  the  motor, 
and  does  not  cause  the  fuses  to  blow  out. 

The  operation  of  these  starters  is  as  follows:  lifting 
of  the  starting  lever,  which  projects  out  of  the  side  of 
the  case  and  connects  the  motor  directly  to  the  line,  with 
the  fuses  out  of  circuit.     As  soon  as  the  motor  is  up 

BIG-.  24.     A  MANUALLY  OPERATED  STARTER  FOR  ALTER- 
NATING-CURRENT SQUIRREL  CAGE  MOTORS 

to  normal  speed,  the  operator  releases  the  starting 
lever,  permitting  it  to  descend  to  the  running  position, 
which  automatically  cuts-in  the  fuses.  A  slight  down- 

ward pressure  on  the  lever,  when  in  the  running  posi- 
tion, opens  the  circuit  and  brings  the  motor  to  rest. 

This  "throwing  on  the  line,"  as  stated,  is  permissible 
only  on  motors  up  to  about  5  hp.  When  the  motors 
are  of  larger  capacity,  it  becomes  necessary  to  provide 

FIG. A  POLYPHASE  ALTEKNAXINUtCVJRKENT  STARTER 
FOR    SinP-RlNG    MOTOR.« 
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FIG.    26.       A    MANUALLY    OPERATED    MULTIPLE-SWITCH 
.STARTER  WITH  SECONDARY  RESISTANCE  FOR  POLY- 
PHA.SE  ALTERNATING-CtmRENT  SLIP-RING  MOTORS 

some  means  for  reducing  the  current  at  starting. 

This  may  be  accomplished  in  several  ways:  (1)  Insert- 
ing resistance  into  the  primary  circuit  of  the  motor 

is  the  method  used  for  squirrel-cage  induction  motors 
and  for  single-phase  commutator  motors;  (2)  using 
a  starting  transformer,  in  which  taps  are  brought  out 
from  various  points  of  the  transformer  winding,  which 
reduces  in  steps  the  voltage  applied  to  the  primary 
winding  of  the  motor  during  the  starting  period  (this 
method  is  commonly  used  for  squirrel-cage  induction 
motors) ;  (3)  inserting  variable  resistance  into  the 
secondary  circuit  of  the  motor,  that  is,  the  rotor  (this 
method  obviously  can  be  used  only  with  slip-ring 
motors).  The  number  of  steps  required  to  accelerate 
a  motor  from  rest  to  normal  speed  depends,  with  either 
of  these  three  methods,  upon  the  size  of  motor  and  also 
upon  the  character  of  the  load. 

Squirrel-cage  motors  have  relatively  low  starting 
torque  and  are  applicable  principally  to  machines  re- 

quiring small  turning  effort  during  acceleration  such 
as  centrifugal  pumps.  Motors,  with  wound  rotor  on 
the  other  hand,  are  capable  of  giving  a  high  starting 
torque,  equal  to,  or  in  excess  of  full-load  torque.  They 
are  applicable,  therefore,  to  machines  which  start  under 
partial  or  full  load,  as  reciprocating  pumps,  and  air 
compressors.  The  single-phase  commutator  motor  is 
also  capable  of  exerting  high  starting  torque  during 
acceleration  and  can  be  used  with  machines  starting 
under  partial  or  full  load. 

Manually  Operated  Starters 

As  in  the  case  of  direct-current  motor  control,  alter- 
nating-current controllers  may  again  be  divided  into 

the  two  groups  of  manually  operated  and  automatic 
or  magnetic  starters.  A  manual  starter  for  polyphase 
motors  from  5  to  about  30  hp.  and  intended  for  use 

with  squirrel-cage  motors,  starting  them  by  inserting 
resistance  into  the  primary  winding,  is  shown  in  Fig, 
24.  Non-inductive  resistance  is  connected  into  each 
of  two  phases  of  the  primary  circuit,  whether  two- 
phase  or  three-phase  motor.  This  resistance  is  cut  out 
by  means  of  the  double-ended  lever  and  is  usually 
proportioned  so  that  approximately  50  per  cent,  of 
full-line  voltage  is  applied  to  the  motor  at  starting. 
If  the  motor  does  not  start  at  this  voltage,  that  is, 
on  the  first  point  of  the  starter,  the  lever  can  be  moved 
to  the  next  one,  but  these  starters  should  not  be  used 
when  more  than  60  or  70  per  cent,  of  full-line  voltage 
is  required  to  accelerate  the  motor.  As  it  is  not  intend- 

ed to  run  the  motor  continuously  with  resistance  in  the 
circuit,  the  lever  is  provided  with  a  spring,  which  re- 

turns the  lever  to  the  "off"  position,  should  it  be  left  on 
one  of  the  starting  points.  A  no-voltage  release,  the 
function  of  which  was  described  in  connection  with 
direct-current  starters,  may  also  be  used  with  these 
alternating-current  starters. 

Slip-ring  motors,  started  by  resistance  in  the  rotor, 
use,  for  capacities  up  to  about  25-hp.,  manual  starters, 
as  shown  in  Fig.  25,  applicable  to  either  two-  or  three- 
phase  motors.  The  resistance  should  be  proportioned 
so  as  to  allow  an  inrush  of  current  at  starting  of 
approximately  150  per  cent,  full-load  current.  This 
.starter  takes  care  only  of  the  rotor  circuit,  and  a  switch 
or  circuit-breaker  in  the  primary  circuit  should  be 
provided. 

For  larger  polyphase  slip-ring  motors,  40-  to  600-hp., 
multiple-switch  starters,  Fig.  26,  are  used  for  manual 
control,  if  so  desired.  Successive  steps  of  resistance 
are  cut  out  of  the  secondary  circuit  by  means  of 
separate  switches.     These  are  so  interlocked  that  it  is 

PIG.  27.     AUTO-TRAJnTSFORMER  STARTER  FOR  ALTERNAT- 
ING-CURRENT SQUIRREL-C.\GE  INDUCTION  MOTORS 
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FIG.  28.     ANOTHER  TYPE  OF  STARTER  OR  COMPENSATOR 
FOR  SQUIRREL-CAGE  MOTORS 

impossible  to  close  them  except  in  the  proper  order, 
and  it  is  also  impossible  to  leave  the  starter  with  part 
of  the  starting  resistance  in  the  circuit.  The  primary 

is  again  controlled  by  a  separate  switch.  If  a  no-voltage 
release  is  provided  in  the  secondary,  it  should  be  re- 

membered that  the  primary  switch  must  also  be  pro- 
vided with  a  no-voltage  release. 

For  single-phase  commutator  motors,  starting  rheo- 
stats, quite  similar  to  the  direct-current  type  are  used. 

With  alternating-current  it  is  essential,  however,  that 
the  resistor  be  designed  so  as  to  reduce  the  effect  of 
inductance,  in  order  that  the  highest  possible  power 
factor  may  be  obtained. 

Alternating-Current  Speed  Regulators 

The  speed  of  the  squirrel-cage  motor  is  fixed  by  the 
number  of  poles  and  cycles,  for  instance,  on  a  60-cycle 
circuit,  1800  r.p.m.  for  a  four-pole  winding,  1200  r.p.m. 
for  a  six-pole  and  so  on,  except  that  this  so-called 
synchronous  speed  is  reduced  a  certain  percentage  by 
the  slip,  fixed  by  the  permanent  resistance  of  the  rotor 
winding.  While  the  squirrel-cage  motor,  therefore,  is 
a  constant-speed  motor,  the  slip-ring  or  wound  rotor 
motor  is  used  for  variable-speed  service,  by  inserting 
varying  amounts  of  resistance  into  its  secondary. 
A  polyphase  speed  regulator  of  the  secondary  re- 

sistance type  for  slip-ring  motors  up  to  about  15  hp. 
is  shown  in  Fig.  27.  Such  regulators  are  designed  to 
reduce  the  motor  speed  about  50  per  cent,  below  normal, 
providing  the  motor  takes  full  rated  current  at  normal 
speed  and  the  correct  size  of  regulator  is  used.  If 
the  motor  takes  less  than  rated  current  at  normal 
speed,  the  percentage  of  speed  reduction  would  be  cor- 

respondingly leas.  The  terms  "fan-type"  and  "machine- 
duty"  regulator  have  been  described  in  connection  with 
direct-current  regulators  and  the  same  distinctions  are 
made  for  alternating-current  work.  Commercial  speed 
regulators  of  the  former  type  reduce  the  speed  50  per 
cent,  with  about  30  per  cent,  of  normal  current  flowing, 
while  those  of  the  latter  type  use  approximately  80 
per  cent,  of  the  normal  current.  In  ordering  or  select- 

ing alternating-current  speed  regulators,  in  addition 
to  the  usual  information  on  hp.  volts,  frequency,  num- 

ber of  phases,  fan  or  machine  duty,  there  should  be  con- 
sidered the  rotor  limitations;  that  is,  the  full-load 

current  in  the  rotor  per  slip-ring,  and  the  open-circuit 
voltage  between  slip-rings  should  not  exceed  the 
amounts  for  which  the  various  sizes  of  regulators  are 
designed.  Also,  independent  provision  must  be  made 
for  controlling  the  primary  circuit,  as  the  speed  regu- 

lator has  to  do  merely  with  resistance  in  the  secondary. 
With  single  -  phase  motors  of  the  commutator 

self-starting    type,    similar    manual    speed    regulators 

FIG.   29.     A  MANUALLY  OPERATED   DRUM-TYPE   REVER.S- 
ING  SWITCH  FOR  SQUIRREL-CAGE  MOTOR.S  . 

(COVER  REMOVED) 

FIG.     30.       A     DRUM-TYPE,     STAR-DELTA.     OIL-IMMEKSED 
SWITCH  FOR  THREE-PHASE  INDUCTION  MOTORS 

are  used.  Such  motors  are  on  the  market  in  capacities 
up  to  about  10  hp.  A  speed  reduction  of  50  per  cent, 
with  normal  load  is  commercial  practice.  To  determine 
the  amount  of  resistors  needed,  the  resistance  in  ohms, 
required  to  give  the  desired  speed,  should  be  calculated 
and    specified. 

Mechanical  modifications  of  single-phase  and  poly- 
phase alternating-current  faceplate  controllers  are  ob- 

tainable for  individual  installations,  quite  similar  to 
those  described  in  connection  with  direct  current;  for 

instance,  bellows  operated  for  organ-blower  service,  or 
pressure-controlled  fans,  gas-pressure  systems,  etc. 

Auto-Transformer  Starters 

Instead  of  reducing  the  startinjf  voltage  by  insert- 
ing resistance  in  the  primary  circuit,  which  means 

loss  by  transformation  of  electrical  energy  into  heat, 
the  starting  voltage  may  be  reduced  by  means  of  a 



340 AMEKICAN     MACHINIST Vol.  52,  No.  7 

transformer  shown  in  Fig.  28.  This  form  of  manual 

starter  is  commonly  employed  with  alternating-current, 
squirrel-cage  motors  larger  than  5  or  7i  hp.  These 
devices  are  known  under  the  names  of  auto-transformer 
starters,  auto  starters  or  compensators  as  the  principles 

of  construction  and  operation  are  the  same-  in  all 
makes. 

It  should  be  understood  that  this  type  of  starter  is 

designed  for  use  in  connection  with  motor-driven  fans, 
centrifugal  pumps  and  machines  of  similar  load  charac- 

teristics, or  on  motors  which  may  be  started  without 
load.  It  is  standard  practice  to  connect  the  transformer 
so  as  to  supply  65  per  cent,  of  the  line  voltage  for 
starting,  but  different  taps  are  brought  out  from  the 
transformer  winding  so  that  by  connecting  the  proper 
terminals  the  starting  voltage  may  readily  be  changed 
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FIGS.   31   AND   32.      A   STAR  AND   A  DELTA   CONNECTION 

to  either  50  or  80  per  cent,  of  the  line  voltage  to  suit 
load  conditions  in  the  individual  case. 

The  commutating  mechanism,  Figs.  27  and  28,  con- 
sists of  two  three-pole  switches  which  are  oil  immersed 

and  operated  by  a  single  handle.  When  starting  the 
motor,  the  first  switch  is  closed,  causing  the  transformer 
to  be  placed  in  the  circuit  with  the  motor  thereby 
reducing  the  inrush  of  current.  After  the  motor  has 
speeded  up,  the  second  operation  of  the  handle  closes 
the  second  switch,  connecting  the  motor  directly  to 
the  line  and  at  the  same  time  opens  the  first  switch, 
disconnecting  the  transformer.  The  construction  with 
all  makes  is  such  that  it  is  impossible  to  close  the 

second^  or  line-switch,  until  the  first  switch  to  which 
the  transformer  is  connected  has  been  closed.  This 
is  accomplished  by  a  mechanical  interlocking  device. 
The  construction  is  such  that  the  handle  cannot  be  left 

in  the  starting  position,  as  it  will  return  to  the  "off" 
position,  if  released  by  the  operator. 

Standard  auto  starters  are  provided  with  low-voltage 
releases  actuated  by  ar  alternating-current  magnet 
which  holds  the  second  or  running  switch  in  closed 
position.  Upon  failure  of  voltage  the  latch  mechanism 
is  released,  allowing  the  running  switch  to  return  to 

the  "off"  position  by  the  action  of  a  spring.  To  stop 
the  motor,  this  low-voltage  device  is  tripped  by  hand. 
Remote  control  for  stopping  may  be  obtained  from 
one  or  more  points  by  using  a  push-button  switch  in 
the  circuit  of  low-voltage  coil. 

Inverse  time-limit  overload  protection  is  provided 
with  all  auto  starters.  Two  relays  are  usually  provided 
for  either  two-  or  three-phase  circuits.  These  relays  are 
designed  to  permit  current  adjustment  and  adjustment 
for  different  time  intervals.  The  latter  is  done  by 
changing  the  opening  in  the  dash-pot  plunger. 

Desirable  features  from  the  operating  standpoint, 
and  which  all  manufacturers  are  endeavoring  to  incorpo- 

rate in  their  designs,  are  general  ruggedness  of  the 

apparatus,  easy  accessibility  of  all  parts,  clean-cut 
arrangement  of  the  various  parts  and  wiring,  renew- 

able copper  contact  pieces  with  ample  surface  and  self- 
cleaning  properties,  and,  finally,  sufficient  supply  of  oil 
over  the  contacts  with  freedom  from  oil  leakage. 

Compensators  are  commercially  obtainable  in  sizes 
up  to  100  hp.  and  all  standard  voltages  from  110  to  2200 
volts,  as  well  as  all  standard  frequencies. 

KIG.  33.     AN  INTERIOR  VIEW  OP  A  DRUJI-TTPE  REVERS- 
IBLE   CONTROLLER    FOR    ALTERNATING-CURRENT 

SLIP-RING  MOTORS 

Drum-type  controllers  are,  in  general,  used  in  prefer- 
ence to  faceplate  starters,  where  frequent  starting  and 

stopping  is  required.  They  are  rugged,  easily  inclosed, 
provided  with  barriers,  renewable  contacts,  etc.  They 
may  be  reversible  or  non-reversible,  and  may  be  used 
with  squirrel-cage  as  well  as  slip-ring  motors.     Fig. 

FIG. 34.       A    TYPICAL,    GRID-TYPE     RESISTANCE 
MOUNTED  IN  A  PRESSED-STEEL  FRAME 

UNIT 
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29  shows  a  drum-type  reverse  switch  intended  for  high 
torque,  polyphase,  squirrel-cage  induction  motors.  This 
really  is  nothing  but  a  three-pole  switch  and  the  motor 
is  thrown  directly  on  the  line.  This  type  should  be 
used  only  where  the  maximum  rating  does  not  exceed 
5  hp.  at  110  volts  or  7i  hp.  at  220  to  550  volts  and 
only  when  the  starting  current  does  not  exceed  two  and 
one-half  to  three  times  the  full-load  current.  This 
switch  disconnects  all  three  lines  of  a  three-phase  cir- 

cuit, while  on  a  two-phase,  four-wire  circuit,  one  lead 
is  to  be  permanently  connected  to  the  motor.  Manual 
operation  may  be  by  a  hand  lever  or  sprocket  suited 
for  rope  or  chain  pulls. 

For  motors  up  to  20  or  25  hp.  at  440  volts,  similar 
switches,  oil-immersed,  can  be  used,  provided  that  it 
is  permissible  to  connect  motors  of  this  size  directly 
to  the  line.  This  switch  is  provided  with  a  low- 
voltage  release  magnet  and  is  designed  for  one  direction 
of  rotation  only.  There  are  three  sets  of  fingers,  which 
engage  with  contacts  on  the  drum  to  make  proper  con- 

nections. Reversing  switches  of  similar  construction 
are  on  the  market  for  use  with  motors  required  to 
operate  in  either  direction  of  rotation. 

Star-Delta  Starters 

Squirrel-cage  motors  up  to  about  20  hp.  capacity 
are  frequently  started  by  a  so-called  star-delta  switch. 
For  small  capacities,  this  switch  is  sometimes  built 
as  a  knife  switch,  but  the  drum-type,  oil-immersed 
construction,  Fig.  30,  is  preferable.  The  action  of  the 
star-delta  switch  is  based  upon  the  fact  that  the  three 
phases  of  the  primary  winding  of  a  squirrel-cage  motor 
may  be  connected  in  star.  Fig.  31,  or  in  delta,  Fig.  32. 
In  the  star  connection  the  phase  voltage  equals  line 
voltage  divided  by  1.732,  and  in  the  delta  connection 
the  phase  voltage  and  the  line  voltage  are  identical. 
In  other  words,  the  current  entering  at  A,  in  Fig.  31, 
passes  through  phase  1  and  then  phase  2,  in  series; 
while,  in  Fig.  32,  the  current  at  A  is  divided  into  two 
branches,  phase  1  and  phase  2,  in  parallel.  The  line  volt- 

age, between  A  and  B  includes  two  phases;  in  Fig.  31, 
connected  together  in  the  star-point  0,  while  in  Fig.  32, 
the  ends  of  each  phase  are  connected  directly  between 
the  points  A,  B  and  C. 

Starting  on  a  star  connection  and  running  on  a 
delta  connection  reduces  the  starting  voltage  in  the 
ratio  of  1  to  1.732,  or  58  per  cent.,  while  in  the  running 
position  each  phase  has  the  full-line  voltage  impressed 
upon  it.  The  primary  winding  of  the  motor  must  of 
course  be  arranged  for  this  change  in  connections  and 
the  switches  are  designed  so  as  to  make  it  impossible  to 
go  directly  into  the  running  position  when  starting. 
It  is  necessary  to  pass  through  the  starting  position 
to  reach  the  running  position  and  when  stopping,  on  the 
other  hand,  provision  is  made  for  passing  directly  to 
the  "off"  position. 

Alternating-current  motors  of  the  slip-ring  type,  on 
account  of  their  high  starting  torque,  are  particularly 
adapted  for  crane  and  hoist  service.  A  reversible  or  a 

non-reversible,  drum-type  controller,  similar  to  Fig.  33, 
is  used  for  this  service  which  requires  frequent  start- 

ing and  stopping  of  the  motor.  The  three-phase  or 
three-wire,  two-phase  controller  provides  a  double-pole 
primary  combined  line  and  reversing  switch.  With 
two-phase,  four-wire  controllers,  a  single-pole  primary 
switch  is  added  for  handling  the  second  phase  of  the 
motor.  All  these  drum  controllers  contain  contacts  for 
the  secondary  starting  and  regulating  resistors.     The 

resistors.  Fig.  34,  are  cast  grids  mounted  in  a  sheet- 
steel  frame  and  are  customarily  designed  for  inter- 

mittent duty  not  exceeding  150  per  cent,  of  the  motor 
rating  for  both  primary  and  secondary  circuits,  and 
are  proportioned  to  reduce  the  speed  50  per  cent,  under 
half-load  conditions.  To  select  the  resistors  properly, 
it  is  necessary  to  know  in  addition  to  the  usual  data 
on  horsepower,  voltage,  frequency,  phase  and  character 
of  load,  the  maximum  full-load  rotor  current  per  ring, 
and  the  maximum  open-circuit  voltage  between  slip- rings  at  stand  still. 

The  hand  lever  may  again  be  replaced  by  rope  or 
chain  drive  as  mentioned  for  other  controllers  to  suit 
operating  conditions. 

Roughing-Out  Bevel  Gears  on  a 
Shaping  Machine 

By  W.  H.  Addis 

A  very  unusual  sight  is  a  16-in.  crank  shaping  machine 
engaged  in  automatically  gashing  bevel  gears,  and  that 
at  a  high  rate  of  production.  This  is  done  in  the  jobbing 
shop  of  the  Indianapolis  Tool  and  Manufacturing  Co. 

In  order  to  accomplish  this  task  on  a  shaping  machine, 
the  following  cycle  of  functions  must  be  provided  for : 

1.  An  automatic  downfeed  for  the  toolslide. 
2.  An  automatic  release  for  the  toolslide  permitting 

the  tool  to  clear  the  gash  while  indexing. 

FIG.    X. A   MODIFIED   SHAPING   MACHINE   FOR   GASHING 
BEVEL  GEARS 

3.  An  indexing  device  which  will  automatically  func- 
tion in  unison  with  all  other  members. 

It  was  first  necessary  to  remove  the  feed  screw  from 
the  toolslide.  The  cast-iron  angle  plate  A,  shown  in 
Fig.  1,  was  then  bored  to  form  a  housing  for  the  timing 
gears  and  attached  to  the  toolslide  by  three  capscrews. 
Directly  beneath  the  large  timing  gear  on  the  toolslide  a 

pair  of  face  cams  with  ,•''„  in.  rise  and  fall  ev^ry  120  deg. 
of  revolution  of  the  gear,  serve  to  impart  the  downfeed 
and  release  to  the  tool.    In  Fig.  2,  a  strong  spring  which 
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lifts  the  toolslide  as  the  cam  falls  will 
be  seen  at  B  behind  the  toolslide. 

It  will  be  seen  in  Fig.  1  that  the 
large  gear  on  the  toolslide  is  driven 
by  the  small  gear.   The  latter  is  keyed 
to  a  shaft,  which  has  its  lower  bear- 

ing in  an  angle  plate  screwed  to  the 
machine  body.    This  shaft  is  actuated 
by  a  ratchet  feed  so  designed  that  it 
is  impossible  for  it  to  move  more  than 
one  tooth  at  a  time.    The  purpose  of 
this  is  to  prevent  the  tool  being  fed 
into  the  gear  blank  more  than  a  deter- 

mined depth  at  a  cut.    The  clever  part 
of  this  device  is  the  method  that   is 
used  to  feed  the  ratchet.     In  Fig.  2 

the    ratchet-feed    shaft    C,   which    is 
made  of  J -in.  cold-rolled  steel,  will  be 
seen  having  its  bearing  in  the  stuffing 
box  D,  mounted  on  a  stud  attached  to 
the  gib  plate.    Now  it  is  evident  that 
as  the  shaper  ram  moves  in  a  recipro- 

cating manner,  the  ratchet  E  which  is  on  the  head  of  the 
ram,  will  cause  the  ratchet  shaft  to  reciprocate  with  the 
ram.     Therefore  by  simply  tightening  the  stuffing  box 
to  the  point  where  its  resistance  is  sufficiently  great 
to  overcome  the  resistance  opposed  to  it  by  the  mechan- 

ism  above   described    in  moving   the    ratchet   forward 
one  tooth,  the  reciprocating  movement  of  the  ram  will 
cause  the  ratchet  to  feed  forward  carrying  the  driver 
gear  with  it  and  turning  the  driven  gear  a  sufficient 
amount  to  cause  the  cam  which  is  attached  to  its  under 
side  to  feed  the  tool  the  required  depth.    This  action  is 
repeated  every  stroke  of  the  ram. 

Timing  the  Index 

In  both  Figs.  1  and  2,  a  i-in.  cold-rolled  timing  shaft 
F  will  be  seen  parallel  with,  and  directly  beneath  the 
ratchet-feed  shaft.  This  shaft  is  operated  by  the  shaft 
of  the  driver  gear  through  a  pair  of  miter  gears.  The 
gashing  operation  is  so  timed  that  one  revolution  of 
the  driver  gear  cuts  the  full  depth  gash.  Now  as  the 
driver-gear  shaft  makes  one  revolution,  so  does  the  S-in. 
timing  shaft.  Taking  advantage  of  this  a  dog  is 
keyed  to  the  timing  shaft,  so  that  a  projecting  lug 
which  it  carries  on  its  surface  will  be  struck  by  the 
trip  which  is  clamped  in  position  directly  back  of  the 
stroke  lever.     In  Fig.  2,  the  trip  and  timing  dog  are 
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FIG.  3.     OPERATING  GEARS  OF  THE  INDEXING  HEAD 

FIG.  2.     A  SIDE  VIEW  OF  THE  SHAPING  MACHINE 

shown  in  position  of  contact  at  G  ready  to  trip  the 
rocker-arm.  This  will  release  the  index  pin,  thus  per- 

mitting the  automatic  index  to  operate.  A  study  of 
Fig.  1  will  show  how  power  is  transmitted  from 
the  drive  shaft  of  the  shaping  machine  to  the 
countershaft  and  thence  direct  to  the  index  head. 

Flanged  pulleys  and  a  special  non-slip  belt  are  used. 
Fig.  3  shows  a  close-up  view  of  the  indexing  mechanism 
with  the  drive  pulley  removed.  This  drive  pulley  con- 

tains an  internal  ratchet  which  idles  past  the  pivoted 
pawl  when  the  index  pin  is  in  position.  In  Fig.  3  the 
index  pin  is  shown  removed.  As  the  motion  of  the  in- 

ternal-ratchet drive  pulley  is  clock-wise,  it  will  be  seen 
that  the  pivoted  pawl  with  its  spring  tension  serves  to 
keep  the  index  plate  iirmly  against  the  pin  while  the 

gashing  operation  is  being  accomplished,  but  the  in- 
stant that  the  timing  dog  strikes  the  rocker-arm  and 

the  index  pin  is  released,  restraint  is  removed  from  the 
drive  pulley,  and  there  is  sufficient  tension  against  the 
internal  ratchet  to  index  the  gear  blank.  Only  one 

stroke  of  the  ram  is  required  to  actuate  the  rocker-arm 
so  that  by  the  time  the  indexing  operation  is  complete 
the  index  pin  has  returned  to  its  place,  due  to  the  pull 

of  the  large  coil  spring  H  which  pulls  the  rocker-arm 
back  in  the  position  shown  in  Fig.  2. 

The  expense  of  special  machines  is  usually  excessive, 

but  here  is  a  most  practical  and  highly  efficient  adapta- 
tion of  the  shaping  machine  that  is  neither  extravagant 

in  cost  nor  difficult  to  make. 

Repairs  on  Pump  Valves 
By  W.  F.  Johnson 

We  had  been  having  trouble  with  our  duplex  pumps 

by  reason  of  the  valve  seats,  which  were  threaded 
into  the  openings  in  the  deck,  working  loose  and 
destroying  the  threads. 

It  was  impossible  to  re-thread  the  openings  because 
of  their  being  so  close  to  the  side  walls,  so  I  reamed 
them  out  to  a  slight  taper,  made  valve  seats  to  fit  them, 
and  forced  the  latter  into  place,  facing  them  off  after- 
ward. 

The  first  {wo  valves  were  repaired  in  this  manner  in 

Februai-y,  1919,  and  upon  recent  examination  were 
found  to  be  tight  and  in  good  condition. 
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Caterpillars"  and  Their  Construction — V 
"Caterpillars"  have  been  field-tested  by  our  Army  in  Texas, 
Hawaii  and  Mexico,  by  the  British  on  four  fighting  fronts,  by  the 
French  on  one  and  by  the  makers  in  this  and  45  other  countries. 
Factory  tests  cannot  be  expected  to  duplicate  all  these  conditions 
but  they  are  strenuous  enough  to  develop  any  hidden  weakness. 

(Part    IV    was    printed    in    last    week's    issue.) 
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The  railroad 
track  in  the  cen- 

ter of  Fig.  39 
runs  out  of  the 

front  of  the  pic- 
ture to  the  stock- 

room; the  machine-shop  door  is  at  the  right  and  the 
foundry  at  the  left.  Parts  from  these  departments 
arrive  by  electric  truck  and  are  quickly  swallowed  up  in 
the  assembly  stream,  one  branch  of  which  starts  at  the 
far  end  of  the  shop  on  the  left  and  the  other  about  half 
way  down  on  the  right  under  the  gallery.  In  the  right- 
hand  gallery  the  radiators  and  sheet-metal  parts  are 
put  together  while  the  left-hand  gallery  is  devoted  to 
engine  assembly.  At  the  far  end  on  the  right  are  the 
test  blocks  and  stands  where  the  motors  and  completed 
tractors  are  given  their  initial  runs. 

By  K.  H.  CONDIT 
Managing  Editor,   American  Machinist 

FIG.    39.      OLD  ASSEMBLING    SHOP 

The  two  cranes, 

one  of  15  tons 

capacity  and  the 
other  of  10,  have 
something  in  the 
air  most  of  the 
time  and  their 

efforts  are  sup- 
plemented by 

various  chain 
blocks  and  air 
hoists  scattered 
about  the  floor. 

The  blacksmith 
shop  is  opposite 
the  test  blocks 

and  just  this 
side  of  it  are  the 
bull  dozers, 

punch  presses, 

shears  and  rivet- 
ing machines 

which  form  the 
frames  of  the 
big  tractors.  In 
many  respects 
this  part  of  the 

building  is  like  a 
bridge  shop,  and 
with  reason,  for 
the  frame.  Fig. 

40,  is  largely  a 
structural  steel 

job.  Here,  too,  the  front  wheel.  Fig.  41,  which  is  much 
the  same  sort  of  a  proposition,  is  put  together  ready 
to  go  into  its  round  turntable  in  the  frame. 

There  is  good  reason  for  the  massive  construction 
of  the  tractor  skeleton  in  the  treatment  that  is  likely 
to  be  accorded  to  it.  They  tell  a  story  of  a  western 
rancher  who  took  a  chance  on  a  weak  bridge  and 

dropped  himself  and  his  "75"  14  ft.  into  a  shallow 
river.  The  service  station  heard  of  the  accident  that 
afternoon  and  started  a  rush  inventory  of  spare 
parts    for    which    an    urgent    call    was    anticipated. 
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FIG.  40.      FRAME  OF  120-HP.   TRACTOR 

Nothing  was  heard  from  the  rancher  until  the  next 
morning  when  he  telephoned  in  to  say  that  his  engine 

wasn't  working  very  well  and  he  couldn't  get  a  spark 
plug  where  he  was,  and  wouldn't  they  please  send  him 
one  as  soon  as  possible.  The  astounded  dealer  got  his 
breath  long  enough  to  inquire  about  the  episode  at  the 
bridge  and  the  extent  of  the  damage,  and  was  informed 
that  the  canopy  top  had  been  bent  a  little  but  that  every- 

thing else  was  all  right. 
The  finished  frame  is  brought  by  crane  to  the  right 

foreground  of  Fig.  39  where  the  main 
assembly  really  begins.     The  first  job 
on  the   frame  is  the  layout  for  the 
location  of  transmission  gear  case  and 
main   friction-shaft  bearings.     Holes 
for    the    hold-down    bolts    are    then 
drilled  with  a  Ryerson  radial  drilling 
machine  and  these  parts  fastened  in 
place.    The  babbitting  jig,  a  drawing 
of  which  appears  in  Fig.  42,  is  then 
put  in  place  as  shovra  in  Fig.  43  and 
the  babbitt  for  the  transmission  and 

friction-shaft   bearings    is   poured.      The   bearings   are 
then  reamed  with  the  pneumatic  reamer  shown  in  action 
in   Fig.    44   and    finally   handscraped   as    illustrated    in 
Fig.  45. 

In  the  meantime  the  various  unit  assemblies  have 
been  completed  at  their  stations  under  the  galleries. 
The  pinion  shaft,  belt  shaft  and  countershaft  have 
been  made  ready  for  the  transmission,  the  master 
clutch  has  been  assembled  on  its  shaft,  the  roller  frame 
and  main  drive  shaft  are  ready,  the  frictions  are 
located  in  the  friction  wheels  and  the  first-motion 
driving  chains  are  ready  to  link  up. 

Just  beyond  the  main  frames  on  the  right-hand  side 
of  the  shop  are  long,  heavy  planks  supported  on  horses. 
Here  the  proper  number  of  track  links  for  one  track 
are  laid  end  to  end,  the  track  pins  connecting  them  are 
driven  into  place  and  the  track-pin  keepers  are  i.issrted 
and  bent  over  to  hold  the  pins.  The  track  shoes  and 
grousers  are  then  laid  on  and  their  bolts  driven  in. 
A  crane  picks  up  the  track  by  one  end,  turns  it  over 
and  lays  it  down  again  other  side  up  so  that  the  nuts 
can  be  screwed  on  the  track-shoe  bolts.  Fig.  46  shows 
the  track  undergoing  the  last-mentioned  operation  on its  tables. 

Up  in  the  engine  gallery  the  crankshafts  come  over 
from  finish-grinding  and  the  six  connecting-rods  are  fit- 

ted to  the  crankpins  and  run  in  for  2  or  3  hr.  in  the  fix- 
ture shown  in  Fig.  47  which  is  simply  an  old  crank  case 

with  one  side  cut  out  and  crosshead  guides  bolted  on 
in  place  of  cylinders.  A  good  feature  of  the  fixture 
is  the  quick  action  of  the  front  plates  of  the 
crossheads  which  have  inclined  slots  sliding  on  two 
guide  screws  and  are  locked  in  position  by  clamp  nuts. 

L 

BABBITTING   FIXTURE 

The  crank  case  is  carefully  cleaned  and'painted  white 
inside  and  the  crankshaft  is  then  put  in  and  spotted 
down  on  the  bearings.  This  usually  takes  about  two 
days  and  the  bearings  are  then  run  in  for  from  8  to 
16  hr.    An  85-per  cent,  bearing  surface  is  required. 

The  next  step  is  to  assemble  the  cylinders,  rods  and 
pistons  which  takes  about  two  hr.  and  is  followed  by 
a  further  running  in  of  11  to  2  hr.    The  rod  bearings 
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FIG.   41.      FRONT  WHEEL FIG.   43,      POURING  THE  BABBITT 
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FIG.   44.      REAMING  THE  BEARINGS 

are  then  inspected  for  bearing  surface  which  must  also 
be  85  per  cent.  This  inspection  passed,  the  motor  goes 
on  to  final  assembly  where  the  camshaft  and  gears, 

pushrods,  manifolds,  carburetor,  magneto,  etc.,  are  in- 
stalled. 

The  finished  motor  is  pushed  out  on  the  pulpit  which 
is  dimly  visible  near  the  back  of  the  shop  on 
the  left  in  Fig.  39,  and  picked  up  by  the  crane 
to  be  dropped  on  the  test  block  near  the  door. 
Here  it  is  given  dynamometer  test  run  of 
8  hours. 

At  the  conclusion  of  the  test  run  the  motor 
is  taken  to  the  partly  assembled  tractor  and 
lined  up.  It  rests  on  a  rigid  cross-member  at 
the  rear  but  the  front  end  is  carried  on  a  cross- 

piece  which  is  pivoted  so  that  it  can  rock  trans- 
versely thus  providing  three-point  support. 

The  pivoted  support  is  drilled  for  the  motor 
hold-down  bolts  and  these  are  dropped  in  place 
and  remain  until  the  rear  holes  have  been 
spotted.  The  motor  is  then  returned  to  the 
block  for  inspection  and  the  holes  in  the  rear 
cross-member  are  drilled. 

While  waiting  for  the  motor  to  finish  its  test 
the  tracks  have  been  put  on,  the  platform  mounted  and 
holes  drilled  for  the  bolts  which  hold  it,  and  the 
various  gears  and  shafts  put  in  place  and  fastened  down. 
With  the  motor  in  position  the  master  clutch  can  be 
assembled  to  connect  motor  and  transmission,  the 
frictions,  drive  chains  and  controls  connected  up  and 
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steering  wheel  and  radiator  and  water  pump  mounted. 
When  the  fuel  and  water  tanks  have  been  added, 
the  tractor  is  taken  down  to  the  test  blocks  where  it 
is  mounted  on  heavy  horses  with  its  tracks  free  to 
revolve  and  run  for  8  hr.  at  about  300  r.p.m.  to  smooth 
out  the  rough  spots  and  make  adjustments. 

After  the  block  test  the  transmission  cover  is  put  on 
and  fastened  down  and  the  machine  is  turned  over  to 
the  field  tester  for  16  hr.  of  punishment,  of  which 
there  is  more  later. 

In  a  newer  part  of  the  plant  they  are  assembling 
the  10-ton  artillery  tractor.  Fig.  48  shows  this  shop 
with  progressive  assembly  on  trucks  proceeding  at  the 
right  of  the  picture.  One  difference  here  that  strikes 
the  observer  at  once  is  the  use  of  a  one-piece  frame  made 
of  cast  steel  instead  of  the  riveted  structural  type.  Fig. 
49  shows  this  frame  with  two  side  extensions  in  place. 
The  very  low  percentage  of  rejections,  less  than  1  per 
cent.,  in  these  castings  was  rather  remarkable.  A 
special  wheeled  carriage  for  radial  drilling  operations 
on  this  frame  is  shown  in  Fig.  50. 

In  this  shop,  as  in  the  older  one,  unit  assemblies  pro- 
ceed in  the  side  bays  and  join  the  main  stream  as  need- 

FIG.    47.     CRANKSHAFT    RUNNING-IN    FIXTURE 

ed.     The  finished  machines  are  run  in  on  horses  near 
the  far  door  and  driven  outside  for  further  testing. 

Originally  this  testing  was  conducted  in  the  factory 
test  field  which  is  one  of  the  roughest  and  most  un- 

pleasant looking  places  for  pleasure  driving  imaginable. 
Here  they  were  driven  round  and  round  until  they  had 

FIG.    45.      HAND-SCRAPING   THE    BEARINGS FIG.   46.      FINISHING  THE  TRACK  ASSEMBLY 
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PIG.   61.     FRONT  VIEW   OF  10-TON  ARTILLEUX  TRAi  TORS  ON  TEST 

FIG.    48.      NEW   ASSEMBLING   SHOP 

made  their  20  mi.  and  if  it  rained  it  was  almost  as  much 
of  a  job  to  clean  the  tester  as  it  was  to  wash  the  tractor. 
Besides,  the  difficulty  of  making  adjustments  to  mud- 
encrusted  traclcs  and  friction  clutches  was  enough  to 
daunt  any  but  the  most  conscientious  tester,  and  things 

sometimes  got  b>  as  "good  enough"  which  might  have 
been  better. 

Then  some  ingenious  individual  hit  upon  the  testing 
device  illustrated  in  Figs.  51  and  52.  It  consists  of  a 
heavy  timber  frame  with  a  well-braced  end  piece  to 
which  the  tractor  is  chained  so  that  it  can't  get  away 
without  breaking  something.  The  grousers  are  taken 
off  and  the  smooth  tracks  travel  around  on  ordinary 
heavy  planks.    Of  course  they  chew  up  the  planks  every 

FIG.  52.     REAK  VIEW  OF  ARTlJ..LERy   TRACTORS  ON  TEST FIG.   53.     A  DRY  DAT  IN  THE  TEST  FIEUi 
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PIG.   49.     CAST-STEEL   FRAME  OF  10-TON  ARTIT.T.KRY 
TRACTOR 

little  while  and  new  ones  have  to  be  put  in,  but  this 
expense  is  infinitesimal  compared  with  the  saving  in 
labor,  for  two  men  can  take  care  of  10  test  stands  and 
get  better  results  than  the  old  system, 
with  one  man  to  each  machine,  ever 
did.  They  do  their  20  miles  standing 
still  and  stay  perfectly  clean  while 
they  are  doing  it,  and  the  tester  can 
get  right  down  alongside  and  watch 
the  tracks  go  round.  He  can  thus 
make  his  adjustments  more  intelli- 

gently and  far  more  accurately  than 
he  could  with  two  inches  of  mud  over 
everything. 

Since  these  pictures  were  taken  a 
very  simple  safety  device  has  been 
added  to  the  test  frame.  An  upright 
is  nailed  to  the  end  piece  and  from 
it  a  piece  of  wire  leads  to  the  ignition 
switch  so  that,  should  the  tractor 
break  loose,  the  wire  would  cut  the 
switch  and  stop  the  machine  before  it 
went  through  any  buildings,  which  was  not  unlikely. 

To  make  sure  that  these  machines  are  still  able  to 
navigate  bad  country,  about  one  in  every  10  is  taken  to 
the  test  field  and  put  through  the  regular  stunts  which 

all  the  "120's"  have  to  do.  Fig.  53  shows  one  of  the 
big  fellows  out  on  the  test  field  on  a  dry  day,  a  little  un- 

even, but  not  bad  going.  Fig.  54  shows  the  same  place 
on  a  day  which  was  not  so  dry  and  portrays  some  of  the 
joys  of  tractor  testing. 

Testing  at  the  factory  is  not  confined  to  the  test 
field,  however,  as  will  be  seen  in  Fig.  55,  which  shows 

some  hill  work  not  very  far  from  the  factory^'"' This same  Nigger  Hill,  as  it  is  called,  has  been  the  scene  of 
many  crucial  tests.  Beyond  Nigger  Hill  is  a  stretch 
of  highway  which  the  Holt  people  have  adopted  and 
dubbed  the  "Caterpillar  Trail."  They  keep  it  in  condi- 

tion and  in  so  doing  try  out  their  tractors  on  road- 
building  work. 

One  of  the  most  spectacular  tests  pulled  off  near  the 
factory  occurred  during  the  heavy  blizzard  of  1918, 
which  blocked  traffic  all  over  the  country.    The  account 

PIG.  54.      DAMP  WEATHER  IN  THE  FIELD 

written  by  a  reporter  for  one  of  the  Peoria  papers  gives 
a  good  picture  of  the  performance: 

"The  Holt  Manufacturing  Co.'s  3-ton  Packard  trucks 
used  for  freight  transportation  clogged  down  in  the 

PIG.    50.      DRILLING   OPERATION    ON   STEEL   FRAME PIG. TESTING  CTJMBING  ABILITY 
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snow  yesterday  afternoon. 
The  rear  wheels  spun  around 
but  no  progress  could  be  made. 

An  appeal  for  help  to  the  fac- 
tory brought  out  a  75-hp.  trac- 
tor and  two  16-ton  'Cater- 

pillar' trailers.  Over  the  top 
of  the  light  snow  went  the 

heavy,  unwieldy  -  looking 
machinery,  packing  it  dovra 
only  slightly.  The  Packards 
were  unloaded  and  their  loads 

put  in  the  trailers.  Then  the 
big  tractor  took  the  two  trail- 

ers in  tow,  hitched  the  trucks 
on  behind  and  chug-chugged 
its  way  solemnly  back  to  the 

factory.  'Some  tractor,'  re- 
marked a  soldier  who  had 

watched     the     performance." 
"Some  tractor"  is  pretty  nearly  right,  and  now  that 

their  war  work  is  finished  they  can  go  back  to  their 
regular  jobs  of  pulling  farm  machinery  over  the  fields 
of  the  world  and  drawing  the  produce  to  market,  stop- 

ping in  the  meantime  to  act  as  power  plants  for  the 
harvesters  and  threshing  machines. 

Crankshaft  Inspection  Gage 
By  Fred  H.  Colvin 

After  the  crankshaft  has  been  finished  and  before  it 
goes  to  final  inspection  it  is  placed  in  the  gage  shown  in 
the  illustration,  and  the  general  dimensions  checked  over 
by  the  inspector.  The  gage  consists  of  the  large  flat 
plate  on  which  are  mounted  supports  for  the  crankshaft, 
and  also  blocks  to  be  used  in  connection  with  some  of 
the  various  gages.  One  of  the  supporting  blocks  is 
shown  at  C  and  there  is  a  corresponding  block  under  the 
outside  of  the  corresponding  crank  at  the  other  end. 

The  shaft  is  pushed  up  against  the  blocks  A  and  B, 

CRANKSHAFT  INSPECTION  GAGB 

which  show  the  taper  of  the  ends,  the  shoulders  at  the 
ends  of  the  bearings,  the  length  of  thread,  as  well  as  the 
overall  dimensions. 

The  blocks  /  and  K  are  sliding  gages  which  contact 
with  the  diameters  shown,  and  measurement  is  deter- 

mined by  the  "feel"  at  the  end  of  the  block.  At  D  and  E 
are  two  locating  points,  both  of  which  receive  the  block 
F,  positioning  it  by  means  of  the  tongue  and  groove 
shown.  This  block  gages  the  length  of  both  crankpin 
bearings  and  the  radius  of  the  fillet  at  the  ends. 

The  crankpin  diameters  are  gaged  by  means  of  the 
bar  /,  which  has  three  checks,  as  will  be  noted.  This  bar 
is  slid  under  the  crankpin  at  either  G  or  H,  and  deter- 

mines the  high  or  low  limits  and  the  permissible  diam- 
eter in  each  case.  The  position  of  the  bar  shows  whether 

it  is  a  high-  or  low-limit  crankpin,  and  in  the  same  way 
rejects  those  which  are  either  too  large  or  too  small,  or 
otherwise  unsuited. 

Taken  all  together,  this  forms  a  very  complete  gage 
of  simple  design,  and  has  been  found  very  satisfactory 
for  the  work  it  was  designed  to  perform. 
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By  CHESLA  C.  SHERLOCK 

Legality  is  certainly  an  important  element  of 
contracts.  Never  from  the  earliest  times  has 
the  law  enforced  or  upheld  contracts  which  were 
illegal.  While  parties  may  consent  to  a  thing, 
it  must  be  remembered  that  a  contract  derives 
its  force  from  the  sanction  of  the  law  and  not 
from  the  consent  of  the  parties. 
(Part  II  ended  in  om-  Jan.  29,  1920  issue.) 

IF  THE  parties  to  a  contract  were  permitted  to  set 
up  their  consent  as  being  the  controlling  element, 
they  would  be  enabled  to  defeat  the  whole  purpose  of 

the  law.  They  could,  by  the  medium  of  an  agreement, 
commit  offenses  against  the  law  which  would  not  be 
tolerated  under  other  circumstances. 

In  a  Federal  case,  it  was  pointed  out  that  the  whole 
doctrine  relating  to  illegal  contracts  was  founded  upon 
a  regard  for  the  public  welfare.  It  has  come  to  be 
recognized  by  the  courts  that  a  fundamental  principle 
of  the  law  of  contracts  is  that  a  contract,  in  order  to 
be  valid,  must  have  a  lawful  purpose,  and  that  any 
transaction  iu  violation  of  the  law  cannot  be  made  the 
subject  matter  of  a  valid  contract. 

Very  often  the  illegal  feature  of  the  contract  is  the 
consideration,  but  nine  times  out  of  ten  the  matter 
to  which  the  courts  object  is  the  end  to  be  accomplished 
by  the  contract.  If  that  end  is  illegal  or  contrary  to 
the  law  of  the  land,  no  matter  how  reasonable  the 
other  provisions  of  the  contract  may  be,  it  will  not  be 
enforced  by  the  courts. 

What  Constitutes  an  Illegal  Contract 

It  should  be  remembered,  however,  that  the  inten- 
tion of  the  parties  has  a  great  deal  to  do  with  the 

legality  of  the  contract,  as  it  does  in  other  phases  of 
contract  making.  While  the  law  will  not  construe  a 
contract  unlawful  merely  because  some  third  party 
may  make  an  unlawful  use  of  the  subject  matter  of 
the  contract,  still,  where  the  intention  of  the  parties  is 
clearly  to  contravene  some  statute  in  fraud  of  the  public, 
the  contract  will  be  deemed  vicious  and  without  effect. 

In  Michigan  it  has  been  said  that  agreements  which 
are  lawful  in  themselves,  but  which  are  merely  steps  in 
accomplishing  an  unlawful  end,  will  not  be  enforced  as 
being  against  public  policy.  And  in  Florida  it  has  been 
said  that  if  the  effect  of  the  contract  is  to  reach  an  un- 

lawful end,  that  it  will  be  declared  unlawful  regardless 
of  the  actual  intention  of  the  parties.  The  law  will  no 
more  permit  the  parties  to  blunder  into  a  violation  than 
it  will  permit  them  to  achieve  that  purpose  through 
design  and  planning. 

The  courts  have  attempted  to  state  concisely  just  what 
contracts  were  illegal,  and  the  result  of  an  examination 
of  the  leading  decisions  shows  that  a  contract  is  illegal 
when  it  is  contrary  to  law,  morality  or  public  policy. 

A  valid  contract  may  be  entered  into,  but  if  it  cannot 
be  performed  without  violating  the  law,  it  is  null  and 
void  whether  the  parties  knew  the  law  or  not  at  the  time 
they  entered  into  the  agreement. 

It  has  been  said  that  where  a  contract  can  be  per- 
formed in  both  a  legal  manner  and  in  an  illegal  manner 

that  it  will  not  be  declared  void,  because  the  law  will  not 

impute  bad  motives  to  any  man  where  fair  and  honest 
intentions  are  sufficient  to  account  for  his  conduct. 
And  in  Tennessee  it  was  announced,  as  a  rule,  that 

where  a  contract  can  be  performed  in  a  lawful  manner, 
it  will  not  be  declared  void  merely  because  it  was  per- 

formed in  an  illegal  manner,  but  where  a  contract  is 
entered  into  with  an  intent  to  violate  the  law,  it  is  illegal, 
even  though  the  parties  in  performing  it  may  actually 
depart  from  it  sufficiently  so  as  not  to  transgress  the  law. 

It  is  also  well  to  bear  in  mind  that  there  is  a  distinc- 
tion in  the  degree  of  intent  necessary  to  defeat  a  con- 

tract. The  mere  fact  that  one  of  the  parties  intended  to 
perform  the  contract  in  an  illegal  manner  will  not  oper- 

ate to  render  it  void.  The  illegal  intent  must  have  been 
the  common  purpose  of  both  parties  to  the  agreement. 
And  it  has  been  said  in  both  Iowa  and  Montana  that  the 
mere  fact  that  one  party  was  actuated  by  evil  motives 
while  the  other  was  blameless  will  not  permit  the  first 
party  to  escape  liability  in  an  action  brought  by  the 
latter  for  breach  of  its  terms. 

Example  of  Illegal  Contracts 

As  to  the  manner  in  which  the  contract  may  be  illegal, 
there  are  a  number  of  common  instances  which  should 
be  within  the  experience  of  every  person  who  has  had 
much  to  do  with  contracts. 

In  the  first  place,  we  have  contracts  which  are  in  viola- 
tion of  statutes.  If  the  contract  seeks  to  achieve  a  pur- 
pose which  is  clearly  within  the  prohibition  of  the 

statute,  it  is  absolutely  void  from  the  beginning.  The 
statute  itself  is  the  best  evidence  of  what  the  legislaure 
was  intending  to  do,  and  if  the  contract  is  clearly  in 
violation  of  the  prohibitions  set  down  by  the  statute,  it 
cannot  survive  before  the  courts. 

Then,  again,  we  have  contracts  which  are  in  opposition 
to  public  policy.  This  often  amounts  to  a  vague  term, 
and  even  the  courts  have  not  successfully  defined  just 
what  is  meant  by  public  policy.  However,  the  definition 
given  by  an  English  jurist  many  years  ago  has  been 
looked  upon  with  favor  by  many  of  the  authorities.  He 
stated  it  to  be  the  principle  which  declares  that  no  man 
will  be  permitted  lawfully  to  do  that  which  has  a  ten- 

dency to  be  injurious  to  the  public  welfare.  In  New 
Jersey  it  has  been  pointed  out  that  public  policy  is  con- 

stantly changing  with  new  laws  and  that  it  will  con- 
stantly require  a  new  application  of  old  principles. 

Contracts  involving  a  wrongful  act  or  omission  are 

generally  held  to  be  illegal.  Among  this  class  of  con- 
tracts would  be  those  aiding  a  public  enemy,  inducing  the 

commission  of  a  crime,  an  immoral  act,  inducing  a 
breach  of  trust  or  confidence,  or  in  fraud,  or  relating  fo 
negligence,  generally. 

Contracts  affecting  the  public  service  are  generally 
looked  upon  as  illegal;  that  is,  if  one  attempts  to  con- 

tract with  a  public  official  in  regard  to  his  duties  in  any 
way.  It  has  been  said  that  a  public  officer  cannot  enter 
into  a  contract  to  perform  his  duty,  because  he  is  already 
required  by  law  to  do  that;  and  that  he  cannot  enter  into 
a  contract  to  refain  from  performing  his  duty,  because 
he  is  prohibited  from  doing  that.  Such  a  contract  is 
null  and  void  from  the  beginning  and  is  of  no  effect 
whatever. 

The  same  may  be  said  in  regard  to  contracts  which 
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aflfeet  or  interfere  with  the  administration  of  justice. 
This  not  only  looks  to  tampering  with  judges  and  jury, 
but  also  where  an  attempt  is  made  to  conceal  evidence  or 
testimony,  interference  with  justice  or  the  enforcment 
of  the  law,  concealment  of  crime,  or  attempting  to  pro- 

cure a  mitigation  of  the  punishment  or  a  pardon. 

Gambling  Contracts 

Gambling  or  wagering  contracts,  if  not  prohibited  by 
statute,  are  generally  held  to  be  contrary  to  public  policy 
and  will  not  be  enforced.  The  contract  probably  is  good 
so  long  as  it  is  voluntarily  carried  out  by  the  parties 
themselves,  but  the  courts  will  never  attempt  to  adjust 
rights  between  parties  to  a  wagering  contract.  It  will 
leave  them  where  it  found  them,  just  as  soon  as  the 
wagering  character  of  the  agreement  is  apparent. 

Contracts  in  regard  to  the  marital  relation,  while 
probably  not  illegal  in  every  instance,  are  frowned  upon 
by  the  courts  and  in  most  instances  are  found  to  be 
illegal. 

Contracts  in  restraint  of  trade  have  already  been  con- 
sidered at  some  length  in  these  columns.  They  fall 

under  the  class  of  contracts  ordinarily  held  tqi  be 
illegal  by  the  courts. 

Contracts  to  suppress  bidding  at  a  sale  or  auction  are 
not  looked  upon  with  favor  by  the  courts.  To  suppress 
bidding  at  a  public  sale  is  a  fraud  on  the  public  as  well 
as  it  is  at  a  private  sale,  and  an  agreement  in  regard  to 
bidding  for  public  work  is  so  vicious  that  it  can  never 
hope  to  receive  any  consideration  at  the  hands  of  the 
courts. 

Contracts  may  be  illegal  in  part  and  legal  in  the  re- 
mainder of  their  provisions.  While  there  is  a  disagree- 

ment among  the  authorities  as  to  whether  a  contract 
illegal  in  part  is  unenforceable  in  whole,  it  seems  to  be 
generally  conceded  that  if  a  contract  illegal  in  part  and 
legal  in  the  remainder  can  be  severed  into  its  legal  and 
illegal  portions  that  it  will  be  enforced  as  to  the  part 
that  is  legal  and  ignored  as  to  its  illegal  portions.  But 
if  it  is  so  interwoven  as  to  be  incapable  of  severance, 
it  is  void  as  to  the  whole. 

It  is  a  general  rule  of  law  that  no  action  can  be  based 
upon  an  illegal  contract,  and  such  a  contract  cannot  be 
enforced  by  one  party  against  another.  The  effect  of 
illegality  in  contracts  is  generally  as  to  enforceability. 

While  the  interpretation  of  contracts  is  largely  con- 
trolled by  purely  technical  considerations  at  the  hands 

of  the  courts,  it  is  well  for  business  men  to  know  some- 
thing about  these  considerations  in  order  that  they 

might  know  what  will  happen  to  the  contracts  which 
they  chance  to  enter  into. 

In  fact,  the  most  important  thing  to  know  about  a 
contract  is  to  know  what  the  courts  will  do  to  it  if  they 
have  an  opportunity  to  consider  it.  A  learned  judge  of 
my  acquaintance  once  said  that  he  had  never  seen  a 
contract  that  he  could  not  drive  a  team  of  horses 
through.  But  we  are  either  not  all  as  brilliant  as  my 
friend  or  else  the  disposition  of  the  courts  is  changing, 
for  no  such  theory  holds  true  in  the  recent  decisions  of 
the  courts. 

In  the  interpretation  of  contracts,  the  courts  will  first 
attempt  to  ascertain  the  intention  of  the  parties,  and, 
having  done  that,  they  will  apply  the  remedy  in  the 
direction  that  it  should  be  applied.  It  must  be  remem- 

bered that  the  courts  will  not  ask  the  parties  what  their 
intention  was,  but  that  it  will  look  to  the  contract  itself 
for  evidence  of  that  intention. 

It  is  obligatory,  then,  for  the  parties  to  exert  care  and 
caution  in  drawing  up  their  agreement,  and  be  sure  that 
it  clearly  expresses  their  intention  and  agreement.  Do 
not  leave  several  items  out  and  have  them  understood 
between  yourselves,  for  if  the  matter  ever  comes  to 
court  only  those  items  entered  in  the  written  instrument 
will  be  considered.  And  to  have  the  contract  exactly 
express  the  intention  of  the  parties  should  be  the  goal 
of  every  contract  maker. 

The  court  will  look  to  the  nature,  the  subject  matter 
and  the  purpose  of  the  contract.  It  will  examine  the 
consideration  and  it  will  be  controlled  by  the  principles 
which  we  have  already  discussed  in  this  series  of articles. 

Where  it  is  possible  for  the  courts,  due  to  an  uncertain 
expression  of  the  intention  of  the  parties  to  the  con- 

tract, to  give  it  a  construction  which  would  show  it  to 
be  illegal  as  well  as  a  construction  to  show  it  to  be  legal, 
the  courts  will  construe  the  contract  as  being  legal  and 
valid,  for  it  will  never  impute  a  bad  intention  to  the 
parties.  There  is  a  presumption  that,  other  things  being 
equal,  the  parties  intended  to  do  the  right  thing. 

In  Illinois,  Pennsylvania,  Vermont  and  Wisconsin  it 
has  been  said  that  the  contract  must  receive  a  reasonable 
interpretation,  according  to  the  intention  of  the  parties 
at  the  time  of  executing  it,  if  that  intention  can  be 
ascertained  from  their  language.  So  the  courts  will 
not  put  an  unreasonable  construction  on  the  contract, 
unless  it  is  so  ambiguous  as  to  be  impossible  for 
the  court  to  reasonably  discover  the  intention  of  the 

parties. 
Language  Subject  to  Natural  Construction 

The  language  of  the  contract  largely  controls  and  it 
will  be  interpreted  according  to  its  usual  meaning  as 
used  in  the  community.  Words  capable  of  two  or  three 
constructions  will  not  be  given  an  unnatural  construc- 

tion, but  a  natural  construction  according  to  the  com- 
mon usage  in  the  locality  or  in  the  trade  in  which  the 

parties  are  engaged,  or  to  their  relation  to  the  subject 
matter  of  the  contract. 

If,  from  the  acts  of  the  parties,  it  is  possible  to  deter- 
mine what  construction  the  parties  themselves  have 

given  to  the  contract,  the  courts  will  generally  follow 
that  construction,  for  the  parties  are  presumed  to  know 
more  about  the  purpose  of  the  agreement  than  anyone else. 

The  courts  generally  are  given  the  opportunity  to 
examine  contracts  through  the  efforts  of  the  parties,  or 
one  of  them  to  secure  some  relief. 

The  usual  remedies  for  breach  of  contract  are  either 
for  an  action  of  damages  in  a  law  court  or  for  specific 
performance  in  a  court  of  equity. 

In  case  of  an  action  for  damages,  the  party  injured 
seeks  to  recover  from  the  other  party  the  value  of  the 
damage  which  has  been  done  by  reason  of  the  failure  of 
such  party  to  perform  his  agreement  as  expressed  in 
the  contract.  Oftentimes  the  amount  of  the  damage  is 
expressly  agreed  upon  in  advance  in  the  contract  by  the 
parties.  Then,  again,  it  is  a  matter  entirely  for  the 
court  and  jury  to  determine. 

In  case  of  specific  performance  the  aggrieved  party 
does  not  seek  damages,  but  he  seeks  to  compel  the  other 

party  to  perform  his  portion  of  the  agreement.  The  con- 
tract may  be  of  such  a  nature  that  damages  would  never 

compensate  him  if  the  other  party  fails  to  carry  out  his 

agreement. 
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While  the  remedies  sought  in  the  two  cases  must  of 

necessity  come  up  in  different  courts,  they  will  not  apply 
different  rules  of  construction  or  interpretation  to  the 
contracts,  but  will  be  largely  governed  by  the  same  rules. 

It  is  true  that  the  courts  will  never  permit  the  intro- 
duction of  parol  testimony  to  vary  the  terms  of  a  written 

contract,  but  in  certain  instances  they  will  take  parol 
testimony  in  order  to  reform  the  terms  of  the  written 
instrument,  so  as  to  make  it  express  the  actual  intention 
of  the  parties. 

For  instance,  if  the  parties  find  that  the  written  con- 
tract which  they  have  signed  does  not  express  their 

actual  intention  at  the  time,  they  can  apply  to  a  court 
of  equity  to  reform  the  contract  so  as  to  make  it  express 
their  intention.  The  parties  may  agree  that  it  did  not 

express  the  intention,  but  disagree  'as  to  what  that  inten- 
tion was.   It  is  then  a  matter  for  the  court  to  decide. 

Keep  in  mind  at  all  times  that  it  is  the  "meeting  of 
the  minds"  of  the  parties  that  controls  and  their  inten- 

tion at  the  time.  If  the  written  instrument  fails  to, 
express  the  agreement,  it  is  not  a  true  expression  of 
that  agreement.  So  oral  testimony  does  not  here  change 
the  terms  of  a  written  contract,  but  merely  changes  it 
to  express  the  contract  correctly.  The  written  instru- 

ment is  not  the  contract,  anyway,  and  never  was.  It  is 
only  evidence  of  the  contract. 

If  business  men  will  keep  these  pointers  in  mind  when 
they  are  about  their  daily  business,  it  should  serve  to 
give  them  a  better  understanding-  of  the  contract  relation. 

Weight  Chart  for  Bar  Stock  Articles 
By  Hans  Ernst 

When  making  drawings  of  parts  manufactured  in 
large  quantities  from  bar  stock,  it  is  customary  to 
specify  on  the  dravving  the  weight  of  stock  required  to 
make  100  pieces.  Where  a  large  number  of  such  draw- 

ings are  made,  this  causes  much  extra  work  for  the 
draftsmen  and  considerable  worry  for  the  checker,  on 
account  of  the  frequent  errors.  To  eliminate  much  of 

this,  the  accompanying  chart  was  designed  and  a  copy 
given  to  each  draftsman.  The  method  of  using  the  chart 
is  as  follows : 

Find  on  the  scale  D  the  point  representing  the  diam- 
eter of  the  stock  from  which  the  piece  is  made,  and  on 

the  scale  L,  the  length  of  the  piece  plus  the  width  of 

cutting-off  tool  used;  connect  these  points  by  a  straight 
line  and,  where  this  line  crosses  weight  chart,  read  the 
weight  of  steel  bar  stock  required  to  produce  100  pieces. 
The  example  illustrated  on  the  chart  is  for  a  piece  21  in. 
long,  requiring  stock  1-in.  diameter,  the  cutting-off  tool 
used  being  J  in.  wide.  The  length  of  piece  plus  the 

width  of  cutting-off  tool  therefore  equals  3  in.,  and  the 
straight  line  joining  3  in.  on  the  L  scale  with  1  in.  on 

the  D  scale  crosses  the  weight  scale  at  68 ;  consequently, 
the  weight  of  stock  required  to  produce  100  of  these 
pieces  is  68  pounds. 

Weights  thus  obtained  from  the  chart  include  an 

allowance  of  2  per  cent  for  waste.  The  chart  is  designed 
for  steel,  but  the  weight  for  any  other  material  may  be 
determined  by  multiplying  the  weight  obtained  from  the 
chart  by  the  factor  for  the  desired  material  as  given  in 
the  table,  this  factor  being  the  ratio  of  the  specific 
gravity  of  that  material  to  the  -specific  gravity  of  steel. 

If  desired,  the  chart  may  be  arranged  to  give  the 

weight  directly  for  any  of  the  above  materials  or  sec- 
tions by  moving  the  weight  scale  up  or  down  accord- 

ingly. The  small  chart  to  the  left  of  the  L  chart  gives 
the  length  of  stock  required  to  produce  100  pieces,  and 
is  useful  when  determining  the  weight  of  sections  other 
than  circular,  square  or  hexagonal.  For  example:  if  the 
length  of  the  piece,  including  the  cutter,  is  IJ  in.,  the 
length  of  stock  to  make  100  pieces  is  15  ft. 
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CHART  FOR  DETERMINING  -LENGTH  AND  WEIGHT 
OF    ROUND    STOCK 

RATIOS  OF  WEIGHTS  OF  METALS  TO  STEEL 

Cast    Wrought  Yellow  Phosphor  Tobin      Monel 
Material    Iron       Iron       Brass     Bronze    Bronze     Metal     Copper  Alununum 0.34 
Factor      0.90      0.98         1.06         1    13         1.07         1.13 

For  hexagonal  stock  multiply  weight  of  round  stock  by  I.I. 
For  square  stock  multiply  weight  of  round  stock  by  1 .  27. 

1.12 

The  chart  has  now  been  in  constant  use  here  for  over 

18  months  and  has  resulted  in  a  very  considerable  saving 
of  time,  relieving  the  draftsmen  and  checker  from  much 
tedious  calculating  and  has  practically  eliminated  errors 
arising  from  this  source.  It  is  now  being  adopted  in 
other  factorie.i. 
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A  Table  of  Porcelain  Shrinkage  Equivalents 
By  L.  M.  case 

The  accompanying  table  gives  the  equivalent  of  di- 
mensions from  0.001  in.  to  1.000  in.  by  thousandths, 

based  on  an  assumed  shrinkage  of  0.1406  in.  per  inch 

for  porcelain  products.  It  is  presented  as  a  valuable  aid 
in  making  the  calculations  for  the  design  of  all  sorts 
of  clay-working  tools. 

SHRINKAGE   EQUIVALENTS 
From  0.001  inch  to  1.000  inch  —  1.000  inch  to  6  inches 

1.1406  inches   —    1.000  inch 

F^red 
Equiv- 

Fired 

Equiv- 

Kircd 

Equiv- 

I''ired 

Equiv- 

Fired 

Equiv- 

Fired 

Equiv- 

Fired 

Equiv- 

Fired 

Equiv- 

alent 

Size alent Size alent Size 
alent Size 

alent Size alent Size 
alent 

eize alent 

Size 

0.001 0  0011 0  091 0  1037 0  181 0.2054 0.271 
0.3091 

0.361 0.4117 0.451 0.5144 0.541 0  5170 
0.631 

0  7197 

0.002 0.0022 0.092 0. 1049 0.182 0.2075 
0.272 

0.3102 0.362 
0.4128 

0.452 
0.5155 0.542 0.5182 0.632 

0,7208 

0.003 0.0034 0  093 0.1060 
0.183 

0  2087 0.273 0.3113 
0.353 0.4140 0.453 

0.5166 
0.543 0.5193 

0.633 
0.7219 

0.004 0.0045 0.094 0.1072 0  184 
0.2098 

0.274 0.3125 0.364 0.4151 0.454 0.3178 

0.544 

0  6204 
0  634 

0  7231 

0.005 0.0057 0  095 0.1083 0.185 0.2110 0.275 0.3136 0  355 
0.4163 0.455 0.5189 0.545 0  6216 

0  535 

0  7242 

0.006 0.0068 0.096 0.1094 0.186 0.2121 
0.276 0.3148 

0.356 0.4174 0.456 0.5201 0  546 0.6227 

0.536 
0  7254 

0  007 0.0079 0.097 0.1106 0.187 0.2132 0.277 
0.3159 

0.367 
0.4185 

0  457 0.5212 
0.547 0  6239 0  637 

0.7265 

O.OOB O.C091 0  098 0. 1117 0.188 0.2144 0.278 0.3170 0.368 0  4197 0.458 0.5223 0.548 0.5250 

0.638 0.7277 

0.009 0.0102 0  099 0.1129 0.189 0.2155 0.279 0.3182 0.369 0.4208 
0.459 

0.5235 0.549 0.6261 
0  639 

0.7288 

o.aio 0.0114 0.100 0.1140 0.190 0.2157 0.280 0.3193 0.370 0.4220 
0.460 

0.5246 
0.550 

0.6273 0.540 0  7299 

0.01) 0.0125 0  101 0.1152 0.191 0.2178 0.281 0.3205 0.371 
0  4231 0,461 

0.5258 
0.551 0.5284 

0  641 
0  7311 

0.012 0.0136 0.102 0.1163 0.192 0.2189 
0.282 0.3216 0.372 0  4243 

0.462 0.5269 0.552 
0.6296 0  642 

0  7322 

0.013 0.0148 0  103 0.1174 0  193 0.2201 0.283 0  3227 0.373 0  4254 0.463 0.5280 
0.553 

0.6307 0  643 

0  7334 

0.014 0.0159 0  104 0  1186 0.194 0.2212 0.284 0.3239 0  374 
0.4265 0.464 0.5292 

0.554 
0.6318 0  644 

0  7345 

0.015 0.0171 0.105 0.1197 0  195 0.2224 0.285 0.3250 0.375 0.4277 0.465 0.5303 
0.555 

0.6330 
0  645 

0  7356 

0.016 0.0182 0.106 0.1209 0.196 0.2235 
0.286 

0.3262 0.375 0.4288 
0.456 0.5315 0.555 0.6341 0  645 

0  7368 

0.017 0.0193 0.107 0.1220 0.197 0.2245 0.287 
0.3273 0.377 

0  4300 
0.467 0  5326 

0  557 0  6353 
0  547 0  7379 

0.018 0.0205 0  108 0  1231 0.198 0.2258 0.288 
0.3284 0  378 0.4311 0.468 0  5338 

0.558 
0.6364 0  648 

0  7391 

0.019 0  0216 0.109 0.1243 0.199 0.2269 0.289 0.3296 0.379 0.4322 0.459 0.5349 
0.559 

0.6375 0  649 
0.7402 

0.020 0.0228 0.110 0.1254 0.200 0.2281 0.290 0.3307 0.380 0.4334 

,0.470 

0.5360 
0.560 0  5387 

0  650 

0.7413 

0.021 0.0239 0.111 0.1265 0.201 0.2292 0  291 0.3319 
0.381 

0.4345 0.471 
0.5372 

0.561 0  6398 0  651 

0.7425 

0.022 0.0250 0  112 0  1277 0.202 0.2304 0.292 0.3330 0.382 0.4357 
0.472 

0.5383 
0.562 0.6410 0  652 

0.7436 

0.023 0.0262 0.113 0.1288 0.203 0.2315 0.293 0.3341 0.383 0.4368 0.473 0.5395 

0.553 
0  6421 0  653 0  7448 

0.024 0.0273 0.114 0. 130D 0.204 0.2326 0.294 
0.3353 0.384 0.4379 0.474 0.5406 

0.564 0.6432 0  654 

0  7459 

0.025 0.0285 0  115 0.1311 0.205 0.2338 

0.29> 

0.3364 0.385 0  4391 0.475 
0  5417 

0  565 
0  5444 

0  555 

.  0  7470 
0.026 0  0296 0  116 0.1323 0.205 0.2349 0  296 0.3375 0  386 0.4402 0.476 0.5429 

0  556 
0.6455 

0  656 0  7482 

0.027 0.0307 0  117 0.1334 0.207 0.2361 0.297 0  3387 0.387 
0.4414 

0.477 
0  5440 

0.567 
0  6467 

0  657 
0  7493 

0.028 0.0319 0.118 0.1345 
0.208 0.2372 0  298 0.3398 0.388 0  4425 0.478 

0  5452 
0  568 

0.6478 0  658 
0  7505 

0.029 0.0330 
0.119 

0  1357 0.209 0.2384 0.299 0.3410 0.389 0.4435 
0.479 

0.5453 0.569 0.6490 0  659 
0.7516 

0.030 0.0342 0.120 0. 1368 0.210 0.2395 0.300 0.3421 0  390 0  4448 
0.480 0.5475 

0  570 
0.6501 

0.660 
0.7527 

0.031 0.0353 0.121 0.1380 0.211 0.2407 

0.30| 

0.3433 
0.391 0  4459 0.481 0.5486 

0.571 0  6512 0.661 
0.7539 

0.032 0.0364 0  122 0.1391 0.212 0  2418 0  302 
0.3444 

0.392 0.4471 
0.482 

0.5497 
0  572 

0  5524 

0.562 

0.7550 
0.033 0.0376 0.123 0.1402 0.213 0.2429 

0.303 0.3456 0.393 0.4482 
0.483 0  5509 0  573 0  6535 0  563 

0  7562 

0.034 0.0387 0  124 0.1414 0.214 
0.2441 0.304 0.3457 0.394 0.4493 

0  484 
0.5520 0.574 0  5547 

0  664 0  7573 

0.035 0  0399 0.125 0.1425 0.215 0  2452 
0.305 

0.3478 0  395 0  4505 0  485 
0  5531 0  575 0  6558 0.665 

0  7584 

0.036 0.0410 0  126 0.1437 0.215 0.2464 0  306 0.3490 0  396 0.4515 0  486 
0  5543 

0.575 

0  6569 
0  666 

0  7596 

0.037 0.0422 0.127 0  1448 0.217 0.2475 0.307 
0.3501 0  397 0  4528 0  487 0  5554 0.577 

0  5581 

0  657 

0  7607 
0.038 0.0433 0  128 0.1459 0.218 0.2486 

0.308 0.3513 0  398 0  4539 0  488 
0  5565 0.578 0  6592 0  668 

0  7519 
0.039 0.0444 0  129 0.1471 0.219 0  2498 0  309 0.3524 0.399 

0  4550 
0  489 0  5577 

0.579 

0  6504 

0  659 

0  7630 

0.040 0.0456 0.130 0.1482 0.220 0.2509 0  310 0  3535 0  400 
0.4562 0.490 

0.5588 
0.580 

0  5616 0  670 
0  7642 

0.041 0.0467 0.131 0.1494 0.221 0.2521 
0  311 0.3547 

0  401 0  4573 
0  491 0.5600 

0.581 
0  6626 0  671 0  7653 

0.042 0  0479 0.132 0.1505 
0.222 0.2532 

0.312 0.3558 0.402 0.4585 0.492 
0.5611 0.582 0  6638 0  672 0  7664 

0.043 0.0490 0.133 0.1516 0.223 0.2543 0.313 0.3570 

0  403 
0  4596 0  493 0  5623 

0.583 
0  6549 

0  673 0  7676 

0.044 0.0501 0.134 0.1528 0.224 0.2555 0.314 0.3581 0  404 0.4608 
0  494 

0.5634 

0.584 
0  6561 

0  674 
0  7687 

0.045 0.0513 0  135 0  1539 0.225 0.2566 0.315 0.3592 
0.405 

0  4619 0.495 0.5645 

0.585 

0  6672 
0  675 

0  7699 
0.046 0.0524 0.136 0.1551 0.225 0.2578 

0.316 0.3604 0  405 0  4630 
0.496 0.5657 0.586 0  6683 0  676 

0.7710 

0.047 0  0536 0  137 0  1562 0.227 0.2589 0.317 0.3615 0.407 
0.4542 0.497 0.5668 

0.587 
0.6695 0  677 0  7721 

0.048 0.0547 0.138 0.1574 0  228 0.2600 
0.318 0.3627 0  408 0  4653 

0.498 0.5680 

0.588 

0  6706 0  678 0  7733 

0.049 0.0558 0.139 0.1585 0.229 0.2612 0.319 0.3638 
0.409 

0  4655 
0  499 0  5691 

0  589 
0  6718 

0.679 
0.7744 

0.050 0  0570 0.140 0.1596 0.230 0.2623 
0.320 

0.3649 0.410 0.4676 
0  500 

0  5703 

0.590 

0  6729 0  680 0  7756 

0.051 0  0581 0.141 0  1508 0.231 0.2634 
0.321 

0.3651 0  411 0.4687 
0.«99 

0.501 0  5714 

0.591 

0  6740 0  681 
0  7767 

0.052 0.0593 0.142 0  1619 
0.232 

0.2545 
0.322 

0.3672 
0  412 0  502 0.5726 

0.592 
0  6752 0  682 

0  7776 
0.053 0.0604 0.143 0,1531 0  233 0.2657 

0.323 0.3684 
0  413 

0  4710 0.503 
0  5737 

0.593 

0  5753 
0  683 

0  7790 

0.054 0  0615 0  144 0.1542 0.234 0.2558 
0  324 

0.3695 0  414 
0  4722 0.504 

0  5748 

0.594 

0  5775 0  684 
0  7601 

0.055 0  0627 0  145 0.1553 0.235 0.2679 0  325 0.3705 
0  415 

0  4733 
0.505 0.5760 

0  595 
0  5786 0  685 0  7813 

0.056 0  0538 0  146 0. 1655 0  235 0  2690 0  326 0.3718 
0  415 

0  4744 0  506 0  5771 

0  595 
0  6797 0  685 0  7824 

0.057 0  0650 0  147 0.1676 
0.1688 

0  237 0.2702 
0.327 

0.3729 0  417 0.4756 
0.507 0.5782 0.597 0  6809 0.587 

0  7635 
0.058 0.0661 0.148 0  238 0.2713 0  328 0.3741 

0  418 
0.4767 0.508 0.5794 

0  598 
0.6820 

0  688 0  7847 

0.059 0  0672 0.149 0.1699 0.239 0.2725 0  329 0.3752 0.419 0  4779 0  509 0  5805 

0.599 

0.6832 0  589 
0  7858 

0.060 0  0684 0.150 0.1710 0  240 0  2737 0.330 0.3753 

0.420 
0.4790 0  510 0  5817 0  600 

0.6843 
0  690 

0  7870 

0.061 0.0695 0  151 0.1722 0.241 0  2748 0.331 0.3775 0  421 0.4801 0  511 
0  5828 

0  601 

0  6855 
0  591 

0  7681 
0.062 0  0707 0.152 0  1733 0.242 0.2760 0  332 0.3786 0  422 0  4813 0  512 0  5839 

0.602 
0  6866 

0  692 

0  7692 
0.063 0.0718 0.153 0  1745 0  243 0.2771 0.333 0.3798 0.423 0.4824 0  513 0  5851 

0.603 0  6877 0  693 

0  7904 

0.064 0  0729 0  154 0.1756 0.244 0  2783 0  354 0  3809 0  424 0  4835 
0  514 

0  5862 
0  604 

0  6889 
0  694 

0  7915 

0.065 0  0741 0.155 0.1767 0  245 0.2794 0.335 0.3821 
0,425 0  4847 0.515 0  5874 

0  605 0  6900 0  695 

0  7927 
0.066 0  0752 0  156 0.1779 0  246 0  2805 

0.336 0.3832 0  426 0  4858 0.516 0  5885 
0  606 0  5912 

0  696 

0  7938 

0.067 0  0764 0.157 0.1790 0.247 0.2817 0.337 0  3843 
0  427 0  4870 0.517 

0.5896 0.607 
0  5923 

0  697 0.7949 0.068 0.0775 0.158 0  1802 
0  248 0.2828 0.338 0.3855 0  428 0.4881 0  518 0  5908 

0  608 0  6934 

n  698 

0  7961 
0.069 0  0787 0  159 0  1813 0  249 0  2840 0  339 0  3866 0  429 0  4893 

0.519 
0.5919 

0.609 

0  6946 

0  599 

0  7972 

0.070 0.0798 0.160 0.1824 0.250 0  2851 0.340 0.3878 
0  430 

0.4904 0.520 
0.5931 

0.610 

0  6957 0  700 
0  7984 

0.071 0.0809 0.161 0.1836 0.251 0.2852 0.341 0.3889 0  431 0.4915 
0  521 

0  5942 

0  611 
0  6959 

0  701 

0  7995 
0.072 0.0821 0.162 0  1847 0  252 0.2874 0  342 

0.3900 
0,432 0.4927 0  522 0  5953 0  612 

0.6980 
0  702 0  6007 

0.073 0.0832 0  163 0.1859 0.253 0  2885 0  343 0.3912 0  433 0.4938 0  523 
0  5965 

0  613 
0  6991 

0  703 
0  8018 0.074 0  0844 0  164 0,1870 0.254 0  2897 0  344 0  3923 0  434 0.4950 

0  524 
0  5975 

0  614 

0  7003 
0  704 0  8029 0  075 0.0855 0  165 0  1881 0.255 0. 2908 0  345 0  3935 

0  435 
0  4951 0  525 

0  5988 0.615 
0.7014 0  705 

0  8041 
0.076 0  0866 0  166 0  1893 0  255 0  2919 0  345 0  3946 0  436 0  4973 0  526 

0.5909 

0.616 

0  7026 

0  706 

0  8052 

0.077 0  0878 0  167 0  1904 0.257 0  2931 0  347 0  3957 0  437 0  4984 0  527 
0.6CU 

0  617 

0.7037 
0  707 0  6064 0.078 0  0889 0.168 0  1915 0  258 0  2942 0.348 

0  3969 0  438 0  4995 0  528 
0  6022 0  618 

0  7048 
0  70.8 

0  8075 
0.079 0  0901 0  169 0.1927 0  259 0  2954 0  349 0  3980 

0,439 
0  5007 0  529 

0  6033 0.619 0  7060 
0  709 

0  8086 
0.080 0.0912 0  170 0  1939 

0  260 
0.2955 

0  350 0  3992 0  440 0  5018 0.530 

0  6045 0.620 

0  7071 

0  710 
0  8098 

0.081 0  0923 0  171 0.1950 0  261 0.2976 0.351 0.4003 
0  441 

0  5030 0.531 
0  6056 0  621 

0  7083 

0  711 0  6109 0.882 0.0935 0  172 0.1961 0.262 0,2988 0  352 0.4014 0  442 
0  5041 0  532 0  6067 

0  622 0.7094 
0  712 0  8121 

n.883 0  0946 0.173 0  1973 0.263 0.2999 0  353 0.4026 0  443 0.5052 0  533 
0  6079 

0.623 0  7105 0  713 0  8132 
0.084 0  0958 0  174 0. 1984 0  264 0  3011 0  354 0,4037 0  444 0  5054 0  534 

0  609C 

0  624 0  7117 
0  714 

0  8143 
0  085 0.0969 0  175 0.1995 0  265 0.3022 0  355 0,4049 

0  445 
0  5075 0  535 

0  6102 0  625 0.7128 
0  715 0  8155 

0.086 0.0980 0  176 0.2007 0  266 0  3033 0  355 0  4060 0  446 0  5087 0  536 
0  6113 

0.626 
0  7140 0  716 0  8166 

0.087 0.0992 0  177 0  2018 0  257 
0  3045 

0  357 0  4071 

0  447 

0  5098 
0  537 

0  6125 
0  527 0  7151 0  717 

0  8178 
0.088 0.1003 0  178 0  2030 0  268 

0  3055 0  358 0,4083 0  448 
0  5109 0.538 0  6135 

0.628 

0  7152 
0  718 0  81P9 

0.089 0.1015 0  179 0.2041 
0  269 

0  3068 
0  359 0  4094 

0  449 
0.5121 0  539 0  6147 0  629 

0  7174 0  719 

0  8'Ofl 

0.090 0.1026 0.180 0.205J 0.270 0.3079 0  360 0  4106 0.450 0.5132 0.540 0.6139 0.630 0  7185 0.720 
o.a:i2 
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SHRINKAGE   EQUIVALENTS— Continued 

From  0.001  Inch  to  1.000  Inch  —  1.000  inch  to  6  inchea 
1.1406  inchea  =  1.000  Inch 

Fired 
Equiv- alent 

Fired 

Equiv- 

Fired 

Equiv- 

Fired 

Equiv- 
alent 

Fired 

Equiv- 

alent 

Fired 

Equiv^ 

alent 
Fired 

Equiv- 

alent 

Fired 

Equiv- 

alent 
Size Size alent Size alent 

Size  J 

Size 

Size 

Size 

Size 
0.721 0.8223 0.758 0.8645 0.794 0.9056 0.831 0.9478 

0.868 0.9900 
0.904 

1.0311 

0.941 

I  0733 
0.978 1.1155 0.722 0.8235 0.759 0.8657 0.795 

0.9067 0.832 0.9489 0.869 0.9911 

0.905 

1,0322 
0.942 

1   0744 

0.979 
1. 1166 0.723 0.8246 0.760 0.8668 0.796 0.9079 

0.833 
0.9501 0.870 0.992} 

0.905 
1.0333 0.943 

1.0755 

0.980 1.1177 0.724 0.8257 0.797 0.9090 0.834 0.9512 0.907 
1.0345 

0.944 1 , 0767 
0  725 0.8269 0.761 0.8679 

0.798 
0.9101 0.835 0.9524 

0.871 
0.9934 0.908 1.0356 0.945 

1   0778 
0.981 

1.1189 
0.726 0.8280 0.762 0.8691 0.799 

0.911J 
0.836 

0.9535 0.872 0.9946 
0.909 

1.0368 0.945 1,0790 0.982 1.1200 0.727 0.8292 0.763 0.8702 0.800 
0.9124 0.837 0.9546 0.873 0  9957 0.910 1.0379 

0.947 1.0801 0.983 1.1212 
0.728 0.8303 0.764 0.8714 0.838 0.9558 

0.874 
0.9958 

0.948 
1,0812 

0.984 

1.1223 
0.729 0.8314 0.765 0.8725 0.801 0.9136 0.839 0.9569 0.875 0  9980 

0.911 
1 .  0390 

0.949 

1 . 0824 

0.985 
1.1234 0.730 0.8326 0.766 0.8736 0.802 0.9147 0.840 0.9581 0.876 0  9991 

0.912 1 . 0402 0.950 

1.083S 

0.986 1.1246 
0.767 0.8748 0.803 0.9159 0.877 

1.0003 
0.913 1.0413 0.987 1.1257 

0.731 0.8337 0.768 0.8759 0.804 0.9170 0.841 
0.9592 0.878 1.0014 0.914 1.0425 0.951 1.0847 

0.988 1.1269 0.732 0.8349 0.769 0.8771 0.805 
0.9181 0.842 0.9603 0.879 1.0025 

0.915 
1.0436 

0.952 
1  0858 

0.989 1.1280 0.733 0.8360 0.770 0.8782 
0.806 0.9193 0.843 0.9615 0.880 1.0037 0.915 

1.0447 
0  953 

1   0869 
0.990 1.1291 0.734 0.8371 

0.807 
0.9204 0.844 0.9626 

0.917 
1   0459 

0.954 1   0881 
0.735 0.8383 0.771 0.8794 0.808 0.9215 

0.845 0.9638 0.881 1 . 0048 
0.918 1 . 0470 

0.955 
1 . 0892 

0.991 
1.1303 

0.736 0.8394 0.772 0.8805 0.809 
0.9227 0.846 0  9649 0.882 1 . 0050 0.919 1.0482 0.956 1.0904 0.992 1.1314 

0.737 0.8406 0.773 
0.8816 0.810 0.9238 0.847 0  9660 0.883 

1.0071 0.920 

1 . 0493 
0.957 

1.0915 
0.993 1.1326 

0.738 0.8417 0.774 0.8828 0.848 0.9672 0.884 1.0082 
0.958 1   0926 0.994 

1.1337 
0.739 0.8429 0.775 0.8839 0.8II 0.9250 

0.849 
0.9683 

0.885 
1    0094 0.921 1.0504 0.959 1 , 0938 

0.995 
1.1348 

0.740 0.8440 0.776 0.8851 0.812 0.9261 0.850 0.9695 0.886 
1.0105 

0.922 1.0516 
0.960 

1.0949 0.996 1    1350 
0.777 0.8862 0.813 0  9273 0.887 1.0117 0.923 1   0527 0.997 

1.1371 
0.741 0.8451 0.778 0.8873 0.814 0.9284 0.851 

0.9706 0.888 1.0128 0.924 1   0539 0.961 
1   0961 

0.998 
1.1383 0.742 0.8463 0.779 0.8885 0.815 0.9295 0.852 0.9717 0.889 1.0139 0.925 1.0550 0.962 1 . 0972 

0.999 1.1394 0.743 0.8474 0.780 0.8895 0.816 0.9307 0.853 
0.9729 0.890 1.0151 

0.926 
1.0551 0.963 

1 . 0983 1.000 

1.1406 
0.744 0,8486 0.817 0.9318 0.854 0.9740 

0.927 
1.0573 0.%4 

1.0995 
0.745 0  8497 0.781 0.8908 0.818 0.9330 0.855 0  9752 

0.891 1.0152 0.928 
1 . 0584 

0  965 
1    1006 

1.5 
1   7109 0.746 0.8508 0.782 0.8919 0.819 

0.9341 0.856 0.9763 0.892 1.0174 
0.929 

1 .  0596 
0.965 1.1018 2.0 2.2812 

0.747 0  8520 0.783 0.8930 0.820 0.9352 0.857 0.9774 
0.893 1.0185 0.930 1 . 0607 0.957 

1.1029 
2.S 

2.8515 0.748 0.8531 0.784 0.8942 0.858 0.9786 0.894 1   0196 0.958 1.1041 3.0 
3.4218 0.749 0  8543 0.785 0.8953 0.821 0  9364 

0.859 
0.9797 0.895 

1 , 0208 0.931 
1.0618 

0.959 

1.1052 
3.5 

3.9922 
0.750 0.8554 0.786 0.8965 0.822 0.9375 0.860 0.9809 0.896 1.0219 

0.932 
1 . 0530 0.970 1.1063 4.0 

4.5624 0.787 0.8976 0.823 0.9387 0.897 1.0231 0.933 1,0641 4.5 M327 
0.751 0.8565 0.788 0.8987 

0.824 
0  9398 

0.861 0.9820 
0.898 1.0242 0.934 1,0653 

0.971 1.1075 

5.0 

5.7030 0.752 0.8577 0.789 0.8999 0.825 0  9409 0.862 
0.9831 0.899 

1.0253 0.935 1   0564 
0.972 1.1086 

5.5 

6.2733 0.753 0.8588 0.790 0.9010 0.826 0  9421 0.863 0.9843 
0.900 

I . 0265 0.935 1.0576 

0.973 1.1098 
6.0 

6.8436 0.754 0.8600 0.827 0.9432 0.864 0.9854 
0.937 1 . 0687 0.974 1.1109 

0.755 0.8611 0.791 0.9022 0.828 0.9444 0.865 0.9856 0.901 1.0276 0.938 
1   0598 0.975 

1.1120 
0.756 0.8622 0.792 0.9033 0.829 0.9455 0.866 0.9877 0.902 1.0288 0.939 1.0710 

0.975 1.1132 
0.757 0.8634 0.793 0.9044 0.830 0.4669 

0.867 0.9889 
0.903 1.0299 0.940 1.0721 

0.977 

1.1143 

Machine-Tool  Nomenclature 
By  Entropy 

We  American  people  are  a  perverse  lot.  We  like  to 
take  liberties  with  the  English  language.  Our  lexicog- 

raphers are  from  ten  to  twenty-five  years  behind  us. 
Mr.  Norton,  who  wishes  us  to  adopt  a  new  name  for  the 
machine  which  we  have  called  a  grinder  for  a  generation, 
is  about  ten  to  twenty-five  years  ahead  of  us.  What  are 
we  going  to  do  about  it  ?  Are  we  going  to  concede  that 

Mr.  Norton,  having  kept  pretty  uniformly  in  the  lime- 
light in  grinding  circles  for  a  long  time,  has  thereby 

acquired  the  right  to  tell  us  what  we  shall  call  his  ma- 
chine and  the  machines  made  by  his  competitors,  or  are 

we  going  to  follow  our  usual  course  and  continue  to  call 
them  whatever  we  please? 

It,  however,  brings  up  the  whole  question  of  machine- 
shop  nomenlature,  which  is  a  topic  of  long  standing  and 
little  progress.  We  have  adopted  many  names  without 
much  thought,  and  different  sections  of  the  country 
have  adopted  different  names  for  the  same  thing, 
all  of  which  leads  to  seemingly  unnecessary  confusion. 
It  seems,  however,  hardly  fair  to  concede  the  right  to 
change  names  to  a  single  person  connected  with  a  single 
firm  which  has  many  competitors,  some  of  them  large 
enough  so  that  they  may  be  at  least  as  well  able  to  pre- 

sent ideas  as  the  one  who  is  insisting  on  this  particular 
name. 

It  hardly  seems  as  though  any  body  of  less  importance 
than  the  Machine  Tool  Builders'  Association  or  the 
American  Society  of  Mechanical  Engineers  could  pass 
on  this  matter  and  initiate  new  names  with  anything 
like  the  authority  or  the  prestige  that  is  necessary  to 
accomplish  the  desired  result.  Even  then,  the  mere  dic- 

tum of  an  association  does  not  appeal  to  the  American 
people.  The  only  advantage  an  association  has  is  that 
it  can  exert  the  power  of  example  over  a  greater  area 
than  an  individual.    Those,  in  this  particular  case,  who 

agree  with  Mr.  Norton  will  try  to  remember  to  use  the 

words  "grinder"  and  "grinding  machine"  as  he  wishes. 
No  doubt,  the  publicity  department  of  his  own  concern 
feels  the  same  way  although  it  has  slipped  up  at  times. 
It  is  not  easy  to  change  our  method  of  speech  unless 
there  is  something  catchy  about  the  new  expression. 
It  took  a  long  while  to  get  even  the  technical  papers 
straightened  out  on  the  distinction  between  a  rule  and  a 
scale.  Even  now  the  two  words  are  confused  in  the 
minds  of  many  who  are  otherwise  good  mechanics  and 
law-abiding  citizens. 

As  for  the  particular  question  of  nomenclature  before 
us,  why  change  ?  It  is  not  nearly  as  bad  as  the  confusion 

over  the  exact  meaning  of  the  word  "typewriter"  which 
is  still  used  many  times  in  reference  to  the  typist  rather 
than  to  the  machine.  If  we  were  to  follow  that  analogy, 

we  might  use  the  word  "grinder"  to  represent  the  ma- 
chine and  "grindist"  to  represent  the  operator  thereof. 

It  would,  however,  not  make  the  slightest  difference  as 
there  is  not  the  danger  that  arises  when  a  man  comes 
home  and  complains  that  he  had  to  carry  the  typewriter 
across  the  street.  His  wife  will  never  be  confused  as 

to  the  meaning  of  the  word  "grinder." 
There  is  no  doubt  but  that  the  expressions  "grinding 

machine"  and  "grinding-machine  operator"  are  more 

accurately  descriptive  than  if  we  use  the  word  "grinder" 
for  both,  but  why  spend  time  worrying  about  it  when 
there  are  so  many  important  things  to  be  done,  like 
straightening  out  our  industrial  unrest  or  getting  into 
or  out  of  the  League  of  Nations?  We  like  to  wear  our- 

selves out  discussing  these  trivial  and  unimportant 
things,  which  when  they  are  compared  with  the  big 
things  all  around  us  make  us  seem  small  and  narrow. 
Why  not  leave  such  matters  to  some  committee  of  one  of 
the  societies  and  when  it  has  approved  some  momencla- 
ture,  wait  patiently  for  people  to  follow  in  its  wake,  as 
they  will  surely  do  if  the  society  has  sufficient  power 
of  persuasion  and  keeps  using  the  new  terms  in  its  own 
literature. 
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FOR  SMALL  SHOPS  a/?^  ALL  SHOPS 
By  J.  A.  L/ucas 

-■^^ 

m. 
DRAFTING-ROOM  KINKS 

f 



February  12,  1920 Get  Increased  Production — With  Improved  Machinery 

366 

DEAS ROM   PRACTICAL  MEN 

■i    n 

Reaming  Fixture  With  Locating  Plugs 
By  H.  M.  Fay 

The  use  of  fixtures  for  reaming  purposes,  while  not 
by  any  means  common  practice,  is  sometimes  resorted 
to  for  meeting  exacting  requirements,  and  the  accom- 

panying illustration  shows  such  a  condition. 
The  work  contains  two  parallel  holes.  All  work 

except  hand-reaming  the  hole  A   has  been  completed, 

A   FIXTURE    FOR    HAND    REAMING 

the  hole  B  having  been  reamed  by  hand  to  a  smooth 
finish  and  accurate  size,  and  the  hole  A  machine-reamed. 
The  final  reaming  of  this  hole  is  a  hand  operation  to 
correct  slight  inaccuracies  of  size,  alignment  and  finish. 

The  fixture  is  held  by  the  body  C  in  a  vise.  The 
plate  D  is  removg.ble  from  the  body  of  the  fixture  by 
taking  out  the  thumb-screw  E,  this  screw  having  a 
clearance  hole  for  it  in  the  plate  D.  The  work  is  pushed 
over  the  post  F  and  is  located  against  G  by  means  of 
the  thumb-screw  H,  which  has  a  beveled  point  on  it  for 
this  purpose. 

The  plate  D  is  then  pushed  over  the  post  F  and  the 
pin  /  is  pushed  through  the  bushing  in  the  plate  and 

the  hole  A  in  the  work,  thereby  locating  the  plate 
D  in  correct  location  for  reaming.  The  thumb-screw 
E  is  now  securely  tightened  in  place,  thus  locking  the 
plate.  By  removing  the  pin  J  the  hole  A  may  be  hand- 
reamed,  using  bushing  K  to  guide  the  reamer. 

Saving  Pattern  Work  by  Using 
Stock  Cores 
By  M.  E.  Duggan 

Lack  of  knowledge  of  molding  methods  is  a  serious 

handicap  to  the  patternmaker  who  is  located  some  dis- 
tance from  the  foundry  and  who  has  no  one  with  whom 

he  can  consult  when  a  difficult  job  of  pattemmaking 

presents  itself. 
The  combination  piece  shown  in  the  illustration,  which 

includes  a  baseplate,  journal  bearing  and  vertical 
brackets,  is  a  simple  job  of  pattemmaking  and  molding 
to  the  patternmaker  who  knows  foundry  practice.  To 
the  man  who  does  not  understand  molding  methods 
this  job  is  a  puzzle. 

The  first  pattern  for  this  piece  was  made  with  cores 
G  under  the  plates  B  and  C;  also  under  the  journal 
bearing  A.  For  these  cores,  coreboxes  were  made.  With 
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END  ELEVATION SIDE  ELEVATION 

THE  WAT  IN  WHICH  THE  PATTERN  WAS  MOLDED 

this  method,  material  was  wasted  and  unnecessary  labor 
and  time  were  spent  in  the  making  of  the  pattern; 
the  making  of  the  mold  was  contrary  to  good  molding 

practice  and  a  casting  that  was  very  unsatisfactory  was 

produced. 
The  second  pattern  was  a  simple  and  practical  job 

both  for  the  patternmaker  and  the  molder;  the  pattern- 
maker made  it  so  because  he  knew  molding  practice. 

The  pattern  was  made  with  the  plates  B  and  C,  and 
also  the  journal  bearing  A,  loose.  No  core  prints  were 
made  on  the  pattern. 

The  pattern  was  seni;  to  the  founary  and  when  the 
molder  was  ready  to  proceed  with  the  making  of  the 
nrold,  he  first  went  to  the  coreroom  and  picked  out  two 
slab  cores  (which  are  usually  kept  in  stock  in  all  found- 
dries)  and  one  core  large  enough  to  make  the  saddle 
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core  D.  These  he  cut  and  filed  to  the  shapes  shown  at 

D,  E  and  F.  These  cores  were  placed  in  their  respec- 
tive positions  on  the  pattern  as  shown  in  the  sketch. 

The  whole  pattern  was  molded  in  the  "drag"  and 
rammed  in  the  position  shown  in  the  sketch. 

Sand  was  filled  in  up  to  the  top  of  the  cores  E  and 
F.  Next  the  cores  E  and  F  were  lifted  and  the  plates  B 
and  C  picked  out.  The  cores  were  then  returned  to 
their  places  in  the  mold  and  the  filling  in  of  the  sand 

continued  up  to  the  top  of  the  saddle  coi'e  D,  where 
the  same  operation  was  repeated  as  with  B  and  C. 

Next  the  filling  in  of  the  sand  up  to  the  top  of 
the  flask  was  done  and  the  mold  finished,  ready  to  be 
rolled  over  to  receive  the  cope  flask.  As  but  one  casting 
was  wanted  no  center  core  was  used  in  the  journal 
bearing  J. 

Standard  Title,  Lettering  and  Lines 
By  George  W.  Childs 

Works  Engineer,  American   Steel  Foundries 

During  my  years'  of  experience  as  chief  draftsman 
and  engineer  in  various  industrial  establishments,  after 
starting  a  new  draftsman  or  tracer  to  work,  1  have 
invariably  been  questioned  as  to  the  style  of  lettering, 
lines,  specifications,  etc.,  that  will  be  required  on  the 
tracings.  In  order  to  save  time  and  not  be  compelled  to 

search  the  files  for  tracings  and  prints  for  good  ex- 
amples of  work  to  follow,  I  have  made  up  sheets  as 

showTi  in  the  illustration.  A  good  draftsman  is  gen- 
erally well  informed  along  these  lines,  but  I  have  found 

some  who  are  not,  especially  those  among  the  young 
men  who  have  had  no  particular  training  or  instruction. 

I  believe  if  chief  draftsmen  in  general  would  have 
sheets  made  up  along  the  lines  in  question  that  they  will 
find  them  very  helpful  as  well  as  instructive  to  those  in 
need  of  them. 

I  have  shown  on  the  sheet  a  form  for  specifications 
and  order,  also  a  bill  of  material;   either  of  which   is 

suitable  and  one  or  the  other  is  genei-ally  used  in  in- 
dustrial establishments.  Too  much  emphasis  cannot  be 

placed  on  the  fact  that  nowadays  tracings  are  not  re- 
quired to  be  a  work  of  art,  but  the  lines  and  figures 

should  be  made  heavy  and  distinct  in  order  to  produce 

therefrom  a  first-class  blueprint  that  can  be  easily  read 
in  the  shop.  I  have  often  seen  men  from  the  shop  com- 

pelled to  stop  work  and  request  a  draftsman  to  interpret 
for  them  dimensions  on  a  blueprint,  which  of  course 
costs  money  and  should  not  be  necessary. 
When  I  started  as  an  apprentice  draftsman  over  80 

years  ago,  tracings  were  made  which  had  a  very  artistic 
appearance;  shade  and  shadow  lines  as  well  as  a  brush 
were  used,  but  I  do  not  believe  a  draftsman  would  last 
very  long  on  his  job  if  he  attempted  to  produce  such 
work  now. 

Sheets  of  tracing  cloth  can  be  purchased  from  draw- 
ing material  houses  with  the  title,  form  and  border  lines 

printed  thei-eon  and  it  will  then  only  be  necessary  to  fill 
in  the  necessary  title  of  the  drawing,  etc.,  with  free- 

hand lettering. 

Setting  the  Milling-Machine  Vise 
in  Alignment 
By  John  A.  Grill 

A  good  way  to  set  a  milling-machine  vise  square  with, 
or  pr.rallel  to  the  table  is  showTi  in  the  illustration. 
After  getting  the  vise  as  nearly  into  alignment  as  is 
conveniently  po-ssible  by  ordinary  means,  clamp  it 
tightly  enough  so  that  it  will  not  be  accidentally  moved ; 
but  not  sufticiently  tight  to  prevent  it  from  being  moved 

by  rapping  it  with  a  ball  of  lead. 
Hold  a  1-in.  micrometer  on  the  milling-machine  arbor 

by  clamping  the  bow  between  two  collars  with  the 
barrel  below  the  arbor  and  parallel  to  the  table.  The 
micrometer  can  be  held  quite  firmly  in  this  way  without 

injuring  it  in  the  least  if  good  judgment  is  used. 
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A  parallel  may  now  be  clamped  in  the  vise  and  tested 
for  parallelism  by  moving  the  table  forward  and  back, 
or  the  saddle  in  and  out  as  the  case  may  be,  backing 
the  thimble  of  the  micrometer  cut  to  touch  the  face  of 

SETTING    THE    MILLING-MACHINE    VISE 

Iho  parallel  at  each  trial  and  rapping  the  vise  one  way 
or  another  with  the  lead  ball  as  the  reading  indicates 
until  the  micrometer  reads  alike  at  both  ends  of  the 
parallel. 

A  Machine  for  Molding  a  Special  Gear 
By  K.  J.  Van  Sickle 

The  illustration  shows  a  machine  for  molding  the 

double  geai's  used  on  agricultural  and  other  rough 
machinery. 
We  had  heretofore  experienced  trouble  from  having 

these  gears  more  or  less  elliptical  in  shape  and  eccentric 
as  to  centers  when  made  from  a  loose  pattern  drawn 
by  hand,  even  though  an  experienced  molder  made  them. 
To  overcome  the  trouble  I  designed  a  machine  to  be 
operated  with  one  lever  and  be  as  near  fool-proof 
as  possible. 
We  built  three  machines  for  making  three  different 

sized  gears  and  have  used  them  now  for  over  two 
years,  with  excellent  results.  An  unskilled  laborer  can 
produce  more  and  better  gears  with  this  machine  than 
could  a  skilled  man  by  the  old  method. 

The  machine  is  of  the  stripping-plate  type  and  is 
composed  of  a  base  A,  a  cylinder  B,  and  two  gear  pat- 

terns C  and  D  operating  like  pistons  from  the  crank 
and  connecting-rod  E.  The  outer  cylinder  is  bored  and 
eounterbored  to  a  sliding  fit  for  the  gear  D,  and  the 
bore  of  the  latter  is  a  sliding  fit  for  the  gear  C. 

Two  grooves  in  each  bore  serve  to  anchor  the  lead, 
babbitt,  or  other  soft  metal  used  for  filling  between  the 
teeth  of  the  gears.  Before  pouring  the  lead  the  gear 
patterns  are  smoked  thoroughly  and  then  placed  in 
position.    A  dam  is  built  up  around  each  outside  groove 

so  that  the  metal  will  be  cast  sufficiently  above  the  face 
of  the  cylinder  and  gear  respectively  to  insure  filling 
the  teeth.  The  whole  machine  should  be  heated  well 
before  pouring  and  the  metal  should  be  very  hot  to 
avoid  cold  shuts. 

As  soon  after  pouring  as  the  metal  sets,  the  gears 
are  pushed  out  by  an  arbor  press,  the  smoke  cleaned 
off  and  the  soft  metal  faced  off  flush  with  the  pattern. 
A  ring  F  with  four  slots  milled  in  it  to  guide  the 

slides  G,  is  fastened  to  the  larger  gear  by  means  of 
machine  screws,  and  the  ring  H  which  has  four  slots 

I   _l 

MACHINE  FOR  MOLDING  DOl'BLB  GEARS 

milled  in  it  for  the  latches  /,  is  similarly  fastened  to  the 

cylinder. 
To  operate,  the  lever  J  is  set  in  the  vertical  position 

so  that  the  gears  are  in  the  position  shown  in  the 
illustration.  A  flask  is  set  on,  filled  and  rammed  up  in 

the  regular  way.  Then  by  pulling  the  lever  J  down, 
the  gear  C  withdraws  from  the  mold  into  the  gear  D 
until  it  forces  the  four  slides  G  out  against  the  four 

latches  /,  thereby  releasing  the  larger  gear.  The 

smaller  gear  now  bears  on  the  ring  F  and  thus  draws 
the  larger  gear  (as  well  as  the  smaller  one)  from  the 
mold  into  the  cylinder. 

The  drag,  now  completed,  is  lifted  off,  rolled  over  and 
placed  upon  the  floor  ready  for  the  flat  cope  which  is 
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to  cover  it.  All  that  is  required  to  prepare  the  machine 
for  the  next  mold  is  to  raise  the  lever  J  to  a  vertical 
position.  This  movement  first  raises  the  small  gear  C 
until  its  flange  reaches  the  shoulder  in  the  large  gear, 
and  from  that  point  lifts  both  gears  together  until  the 
latches  /  snap  into  place.  The  upper  edge  of  the  flange 
en  the  large  gear  should  be  beveled  as  shown,  so  as  to 
push  back  the  latches  and  allow  the  shoulder  to  pass 
by.  A  similar  bevel  on  the  underside  of  the  flange 
of  the  smaller  gear  serves  the  same  purpose  in  rela- 

tion to  the  slides  G  which  are  in  eftect  but  extensions 
of  the  latches  /  enabling  the  inner  gear  to  reach  and 
unlock  them  at  the  proper  moment. 

With  this  machine  any  man  of  average  intelligence, 
when  given  a  few  instructions,  can  turn  out  better  gears 
and  in  less  time  than  a  molder  with  years  of  experience 
can  with  a  loose  pattern.  Double  gears  made  on  a 
machine  of  this  kind  have  no  draft  on  the  teeth,  and 
are  round  and  concentric. 

A  Handy  Toolroom  Angle  Plate 
By  Joe  Peterson 

The  angle  plate  shown  in  the  illustrations  has  come  in 
handy  for  use  in  grinding  various  small  pieces  used  in 
the  making  of  jig,  fixture  and  cutting-tool  parts  in  the 
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toolroom  of  the  R.  &  V.  Wagner  Ordnance  Co.,  East 
Moline,   111. 

The  angle  plate  is  made  of  machine  steel,  carbonized, 
hardened  and  ground  to  square  in  all  directions.  The 
numerous  holes  tapped  to  g  in.  (16  U.S.S.)  provide 
ample  means  for  clamping  any  work  that  comes  along. 

A  parallel  strip  which  can  be  clamped  independently 
facilitates  duplication  of  set-ups.  A  set  of  short  and 
long  clamps,  each  provided  with  an  elongated  slot  for 
clamping,  and  a  support  screw  with  knurled  head,  for 
the  tail  end,  complete  the  outfit. 

What  Is  a  High-Grade  Machine? 
By  Entropy 

This  seems  like  a  perfectly  simple  question  to  answer. 
The  trouble  is  that  every  man  puts  a  different  inter- 

pretation on  the  answer.  A  high-grade  machine  is  a 
good  one.  Some  people  think  a  good  machine  is  one 
with  a  high  polish.  Others  think  it  is  a  machine  of 
good  design;  in  other  words,  such  a  machine  as  they would  design.  Some  also  think  it  is  a  machine  that 
is  as  nearly  accurate  as  human  ingenuity  can  make 
it;  and  still  others  that  it  is  the  machine  which  will 
give  the  greatest  possible  product. 

All  of  these  people  are  right  to  some  extent  and 
wrong  in  so  far  as  they  limit  their  views  to  their  one 
hobby. 

This  discussion  really  should  not  be  about  the  machine 
and  its  degree  of  perfection;  but  about  the  inability  of 
production  men  to  see  anything  else,  the  inability  of  the 
fine  mechanic  to  see  the  need  of  production,  and  so  on 
around  the  whole  circle.  The  only  balanced  man  around 
a  machine  shop  seems  to  be  a  man  who  knows  so  little 
of  mechanics  that  he  cannot  criticize  the  design,  the 

finish  or  the  productivity  of  the  machine,  but  can'only discover  its  fitness  for  the  work  for  which  it  is  intended 
by  the  way  the  orders  come  in  and  the  way  the  machines 
stay  sold  in  the  shops  for  which  they  were  intended. 

If  the  shop  which  turns  out  the  machine  is  in 
business,  not  to  make  machines  but  to  make  money,  as 
one  well-known  superintendent  puts  it,  then  the  question 
of  quality  of  its  output  depends  on,  and  is  indicated  by, 
the  measure  in  which  one  machine  helps  to  sell  another 
over  the  period  of  the  natural  life  of  the  machine. 

The  machine  may  be  the  most  accurate  in  the  world, 
but  if  the  operators  all  try  to  keep  away  from  it  be- 

cause it  is  awkward  to  use,  the  purchasing  agent  will 
likely  try  some  other  make  next  time.  If  it  is  a  great 
producer,  but  the  tools  cannot  be  depended  on  to  follow 
their  appointed  paths  and  the  work  coming  from  it  is 
irregular  and  does  not  come  within  the  gage  limits, 
there  is  no  use  pretending  that  the  machine  is  high 
grade.  Every  point  about  the  use  of  the  machine  must 
make  it  the  fittest  possible  for  the  work  it  is  to  do,  or 
it  cannot  be  called  high  grade. 

Followed  to  the  logical  conclusion  there  can  be  very 
few  high-grade  machines  under  our  present  system  of 
manufacture.  Our  machines  are  designed  for  a  little 
higher  than  average  conditions.  A  lathe,  built  for 
general  use,  may  have  a  very  poor  lead  screw  and  not 
one  customer  in  a  thousand  will  ever  know  it.  For  the 
benefit  of  this  one  customer,  most  lathe  manufacturers 
try  to  get  pretty  good  lead  screws,  and  the  other  nine 
hundred  ninety-nine  customers  who  do  not  need  this 
refinement,  pay  extra  on  that  account. 

A  machine  heavy  enough  to  be  rigid  under  certain 
exacting  conditions  will  be  so  hard  to  handle  that 
the  design  cannot  be  adapted  to  the  general  market. 
All  our  machine  design  is  a  compromise,  and  a  com- 

promise is  never  perfect.  Even  in  a  machine  designed 
especially  for  a  given  job  it  is  necessary  to  compromise 
between  accuracy,  weight,  cost  and  interchangeability, 

to  say  nothing  of  many  other  things  of  lesser  impor- 
tance. So  possibly  we  may  all  be  obliged  to  fall  back 

upon  the  generally  accepted  notion  that  a  machine,  to  be 
considered  high  grade,  must  measure  up  to  the  standard 
set  by  a  successful  manufacturer  of  machines  of  the 
same  general  character. 



February  12,  1920 Get  Increased  Productiov^-With  Improved  Machinery 

359 

'III   I   iiiiiimiiiiiiiii   iiiiiiiiiii   iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii   iiiiiiiiiiiiiiiii   mill 
iiiiiriiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 

Shall  We  Lead  Or  Follow  .-> 
THE   United   States   and    England   are   the   two 

greatest  manufacturing  and  exporting  nations 
today.     They   both   use   the   English   or  inch 

system  of  measurement. 

The  ̂ yo^ld  Trade  "Club"  has  for  its  object  the discarding  of  our  present  system  of  measure- 
ment and  forcing  us  to  use  the  metric  system. 

The  metric  system  was  legalized  by  Congress 
over  fifty  years  ago.  If  it  were  better  suited  for 
use  in  the  metal-working  industries,  it  would 
have  been  adopted  by  themi  years  ago — but  it 
isn't. 

The  changing  of  our  system  of  measurement  would 
cause  endless  confusion — and  those  who  started 

the  World  Trade  "Club"  know  it,  but  some  of their  deluded  followers  do  not. 

The  World  Trade  Club  was  first  started  under  very 
suspicious  circumstances — in  fact,  one  of  the  first 
letters  received  from  it  practically  needed  transla- 

tion, and  we  called  attention  to  this  in  an  editorial  at 
the  time.  The  German  flavor  was  unmistakable. 

Now  this  same  "Club"  in  its  literature  holds  up  to 
the  American  people  the  fact  that  "Germany  adopted 
the  Metric  System!  in  1871."  More  German Kultur! 

We  will  say  right  here — No  one  could  fight 
more  effectively  for  the  kaiser  than  to  force 
through  a  compulsory  metric  law  now.  //  such 
a  law  is  passed  we  will  have  lost  the  war. 

The  confusion  and  expense  such  a  law  would  cause 
is  clearly  shown  in  the  letters  that  follow — letters 
from  men  of  standing,  and  known  throughout  the 
manufacturing  world — men  who  are  not  afraid  to 
come  out  in  the  open  and  sign  their  letters! 

We  wish  to  call  especial  attention  to  the  letter  from 
Pratt  &  Whitney,  one  of  the  firms  that  the  World 
Trade  Club  claims  is  in  favor  of  the  metric  system.  _ 

We  wish  also  to  call  the  attention  of  all  to  the  fact 

that  this  "Club"  is  widely  advertising  the  U.  S. 
American  National  Manufacturers'  Association  as 
in  favor  of  metrics.  This  is  an  utterly  unknown 

"organization"  and  the  name  has  apparently  been chosen  with  the  deliberate  intent  to  confuse  the  reader 
into  thinking  it  is  the  National  Association  of  Manu- 

facturers— an  organization  which  has  been  in  existence 
nearly  twenty-five  years,  and  which  is  opposed  to  the 
metric  system  and  has  in  its  ranks  some  of  the  best 
known  manufacturers  in  the  world. 

The  whole  output  of  liteiature  from  this  so-called 
club  is  a  cleverly  worded  let  of  misrepresentation. 
The   few   reliable   men   who   have   been   drawn  into 

backing  it  are  either  not  manufacturers  in  any  sense 
of  the  word  or  are  deluded  by  the  plausible-sounding 
propaganda. 

It  is  ridiculous  for  any  man  to  say,  as  this  "Club" 
claims,  that  the  World  War  would  have  been  short- 

ened a  single  day  if  all  the  allies  had  been  standardized 
on  metric  measurements.  The  measuring  system  used 
has  nothing  whatever  to  do  with  standardization  of 

parts  or  interchangeability.   ^ 

Does  anyone  think  for  a  second  that  ,if  our  0.30- 
caliber  cartridges  had  been  measured  in  metrics  they 
would  have  fitted  a  British  rifle  chanfbered  for  a 
0.303-caliber  cartridge?  Both  France  and  Germany 
used  metric  shell  sizes,  but  would  a  French  75-mm. 
shell  fit  a  German  77-mm.  gun  or  vice  versa?  Even 
had  these  shell  both  been  of  the  same  diameter,  there 
is  no  assurance  that  they  would  be  of  the  same  tafjer, 
length,  weight  or  design  of  head.  Unless  they  were, 
they  could  not  be  used  in  the  same  gun,  whether  made 
to  inch  or  to  metric  measurements. 

Isn't  it  significant  that  this  "Club"  should  have  its 
headquarters  in  San  Francisco,  Calif.,  and  that  the 
Chamber  of  Commerce  of  the  State  of  Washington 
should  back  the  campaign? 

...   ._  -,.* 
The  plain  answer  is  that  these  are  non-manufactur- 

ing states  and  easy  to  persuade,  for  they  have  less  at 
stake  than  the  Middle  or  Eastern  States. 

Are  we,  as  Americans  or  as  British,  going  to  let 
people  who  know  absolutely  nothing  of  machine 
building  or  real  manufacturing  problems  force  us  to 

adopt  a  system  that  doesn't  fit?  The  measuring 
system  we  now  have  is  all  right — to  change  it  will 
utterly  disrupt  our  machinery  makers  and  upset  every 

industry  dependent  on  them — even  the  mining 
industry,  lumber  industry,  and  all  others  of  the 
West  that  use  machinery  of  any  kind. 

Are  we  going  to  stand  for  the  compulsory  metric 
system  and  all  the  chaos  it  means?  Let  us  all  stand 
up  on  our  hind  legs  like  real  he  men  and  say  No!  It 
is  up  to  you,  gentlemen,  to  enlighten  your  representa- 

tives in  Congress  and  your  Chambers  of  Commerce  as 
to  what  is  impending. 

Are  we  to  follow  Germany  or  lead  the  World? 

Editor 
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What  Real  He  Men  Think 

of  the 

Compulsory  Metric  System 
Milwaukee,  Wis.,  January  22.  1920 

MR.  ETHAN  VIALL,  EDITOR. 

American  Machinist, 

Tenth  Avenue  and  Thirty-sixth  Street, 
New  York. 

My  dear  Mr.  Viall: 

I  understand  that  there  is  a  revival  of  the  movement  to  make  the  use  of  the 

metric  system  compulsory  in  the  United  States. 

Please  suggest  to  our  lawmakers  that  they  send  a  commission  to  visit 
the  machine  shops  of  France,  where  the  metric  system  was  first  introduced 
before  France  became  an  industrial  country.  If  this  commission  will  make 

the  investigation,  they  will  find  the  English  system  of  measurements  very 

largely  used. 

/  recently  visited  a  number  of  plants  in  the  vicinity  of  Paris  and  found  that  many 
of  the  screw  threads  used  in  those  plants  were  expressed  in  the  number  of  threads  per  inch. 
Just  the  same  as  in  the  United  States.  I  fear  that  the  people  who  are  advocating  the 
compulsory  metric  system  do  not  realize  that  the  United  States  has  become  a  great 
industrial  country,  standardized  on  the  English  system  of  measurements,  and  that  the 
change  to  the  metric  system  would  involve  enormous  loss  in  invested  capital;  cilso 
great  loss  in  production  for  many  years  to  come,  owing  to  the  necessity  of  educating 
workmen  in  a  new  measurement  language. 

It  is  difficult  to  see  why  our  Government  should  insist  on  our  using  a  system  which 
is  by  no  means  uniform  in  the  country  of  origin. 

You  may  rest  assured  that  if  France  had  become  an  industrial  nation,  standardized  on 
English  measurements,  they  would  not  at  this  day  be  advocating  a  change. 

You  should  use  your  best  endeavors  to  spread  information  to  those  who  speak 
from  a  theoretical,  rather  than  from  a  practical  standpoint,  to  the  end  that  this  unwise 
agitation  may  be  abated. 

With  kind  regards. 

Very  truly  yours, 
KEARNEY  &  TRECKER  CO. 

E.  J.  KEARNEY. 
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Philadelphia.  Pa..  January  22.    1920. 
MR.  ETHAN  VIALL.  EDITOR. 
American  Machinist, 
1 0th  Avenue  and  36th  Street. 
New  York.  N.  Y. 

Dear  Sir: 

We  are  in  receipt  of  your  favor  of  January  1 6th,  asking  our  views  as  to  the  proposed 
law  for  the  compulsory  introduction  of  the  metric  system. 

We  are  absolutely  opposed  to  any  attempt  to  force  the  use  of  this  system  upon  the 
people  of  this  country. 

The  French  units  have  been  legalized  by  our  Government  and  accurate  standards 
have  been  prepared  for  distribution.  This,  we  think,  is  as  far  as  the  Government 
should  go.  If  the  metric  system  is  much  better  than  our  system  of  weights 
and  measures,  as  its  proponents  claim  it  to  be,  it  will  gradually  supersede  our 
system  without  the  violent  disturbances  which  would  result  from  an  attempt 
to  force  the  change. 

We  have  no  objection  whatever  to  the  use  of  the  metric  system  by  any  one  who 
desires  it.  We,  ourselves,  found  it  advantageous  when  we  began  the  manufacture  of 
the  Gifford  Injector  in  I860,  to  work  to  the  French  drawings  and  measurements;  and 
we  made  all  of  our  gages  and  tools  accordingly.  We  have  continued  this  use  in  the 
Injector  Department;  but  have  found  no  such  marked  advantage  that  would  encour- 

age us  to  extend  the  use  of  the  French  units  into  any  other  branch  of  our  business,  as 
all  are  equipped  with  gages  and  tools  based  on  the  inch. 

Much  stress  is  laid  on  the  advantages  that  the  adoption  of  metric  meas- 
urements would  have  in  extending  our  foreign  trade.  This  point,  in  our 

judgment,  has  been  greatly  overstated.  In  our  own  business,  we  are  satisfied 
that  not  a  single  sale  has  been  influenced  by  the  fact  that  our  machines  are 
built  on  the  inch  basis.  It  frequently  happens  that  the  foreign  buyer  expresses  the 
desired  capacity  of  the  machine  in  metric  dimensions.  If  so,  we  quote  on  our  nearest 
size,  expressing  the  figures  in  the  equivalent  French  units.  It  makes  absolutely  no 
difference  to  the  buyer  what  system  was  used  in  the  construction  of  the  machine;  but 
he  occasionally  asks  that  the  feed  screws  should  have  metric  threads  or  that  the 
machine  should  be  arranged  to  cut  such  threads.  As  a  case  in  point,  we  recently  fur- 

nished a  number  of  large  boring  and  turning  mills  to  the  French  Government  for. 
general  use,  where  the  question  of  metric  dimensions  was  not  even  mentioned. 

Manufacturers  of  this  country  have  been  struggling  for  years  toward  standardiza- 
tion and  much  has  been  accomplished.  Large  amounts  have  been  expended  for  tools, 

gages  and  other  special  equipment,  which  would  be  rendered  useless  if  our  standards 
were  changed;  but  even  if  we  were  willing  to  incur  the  considerable  expense  of  new 
equipment,  we  could  not  abandon  the  old,  for  we  must  always  be  prepared  to  make 
replacements.  This  would  involve  two  kinds  of  stock  and  constant  confusion.  We  all 
know  how  hard  it  is  to  change  usage,  as  is  well  illustrated  in  our  screw  threads;  for  the 

old  sharp  "V"  has  not  yet  entirely  disappeared,  although  the  U.  S.  system  was  recom- 
mended in  1864  and  adopted  by  the  Navy  Department  in  1868;  nor  has  entire  agree- 

ment been  reached  as  to  the  number  of  threads  per  inch  for  any  given  diameter. 

As  a  matter  of  fact,  the  French  themselves  have  not  attained  complete 
uniformity  in  regard  to  screw  threads,  although  a  standard  was  formally 
adopted  by  an  International  Congress  many  years  ago. 

Any  attempt  to  force  the  metric  system  on  the  country  by  legislative 
enactment  would  have  a  deplorable  immediate  effect,  without  any  compen- 

sating ultimate  advantage. 
Yours  truly. 

WM.  SELLERS  &  CO.,  Incorporated. 
Coleman   Sellers.   Jr.. 

President. 
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What  Real  He  Men  Think  of  the 

Compulsory  Metric  System 
January  26,  1920. 

Mr.  EthanJViall,  Editor, 
American  Machinist. 

Dear  Mr.  Viall: 

The  passage  of  a  compulsory  metric 
measurement  law  by  Congress  can  have 
but  one  result,  viz: 

The  Complete  Paralysis  of  Mechanical 
Industry  in  America. 

The  monetary  loss  connected  with  the 
discard  of  equipment  now  in  use,  com- 

prising jigs,  fixtures  and  measuring  instru- 
ments, mounts  into  millions.  Its  total  is 

incalculable.  The  time  loss,  both  in  pro- 
duction and  to  the  millions  of  men  engaged 

therein,  with  resultant  loss  of  wages,  can- 
not be  figured,  as  it  is  no  simple  matter  to 

change  all  drawings,  replace  all  discarded 
equipment  and  accustom  hundreds  of 
thousands  of  men  to  a  new  system  of 
measurement. 

America,  pre-eminently  the  leader  in 
mechanical  ingenuity  and  productive 
capacity,  would  be  set  back  as  if  by  the 
devastation  of  war,  and  the  world,  which 
now  depends  upon  this  nation  for  the 
equipment  required  for  reconstruction 
purposes,  would  be  at  a  standstill. 
Any  change  from  present  standards 

would  so  retard  American  production  of 
mechanical  necessities  that  the  loss  to  the 
world  would  be  insufferable. 

THE  BULLARD  MCH.  TOOL  CO. 

Bridgeport,  Connecticut. 

New  York,  January  29.  1920. 
American  Machinist, 
Mr.  Ethan  Viall,  Elditor. 

Dear  Sir: 

I  send  you  the  following  in  response  to 
the  request  in  your  letter  of  26th  instant. 

Since  1 866  the  use  of  the  metric  system 

in  this  country  has|been  legal  and  permis- 
sible to  all  who  care  to  avail  of  it.  Not 

content  with  this  freedom,  the  few  who 
use  the  metric  system,  and  who  prefer  it 
to  our  established  system  of  weights  and 
measures,  are  seeking  legislation  whereby 
all  the  rest  of  us,  who  differ  with  them  on 
this  subject,  shall  be  deprived  of  our 
liberty,  and  compelled  to  abandon  the  use 
of  our  old  standards.  The  chief  argument 
in  favor  of  this  most  undemocratic  project 
is  that  it  will  bring  about  uniformity  of 

practice  with  all  the  so-called  ""pro- 
metric"  countries,  and  thereby  greatly 
promote  the  development  of  our  export 

trade.  "But,"  said  John  Quincy  Adams  in 
his  masterly  report  of  1828  on  this  subject, 

"is  your  object  uniformity'?  Then,  before 
you  change  any  part  of  your  system,  such 
as  it  is.  compare  the  uniformity  that  you 
must  lose,  with  the  uniformity  that  you 

may  gain,  by  the  alteration."  We  now have  uniformity  throughout  this  country, 
and  practically  with  Great  Britain  and  her 
Colonies,  and  this  uniformity  would  be 
lost  under  the  proposed  change,  because 
we  should  then  for  a  century  at  least,  have 

both  systems  in  use.  To  this  day  France 
has  not  yet  succeeded  in  displacing  entirely 
from  use  her  ancient  measures  of  length 
and  volume,  while  in  most  of  the  other  so- 

called  "pro-metric"  countries  the  old 
units  persist,  and  in  many  cases  predom- 

inate. Our  imports  from  "pro-metric" countries  are  not  decreased  by  their  use  of 
the  metric  system,  nor  would  our  exports 
to  them  be  materially  affected  by  our 
adoption  of  that  system. 

Another  argument  is  based  on  the  ad- 
vantages of  the  decimal  system  of  nota- 

tion,    but    this    is    not     peculiar     to    the 

January   29,    1920 
American  Machinist 

Mr.    Ethan    Viall,    Editor, 

Dear  Sir: 

Supplementing  our  letter  of  Jan- 
uary 19th,  we  are  just  advised  by 

Mr.  Burlingame  that  our  name  has 

been  used  by  the  "World  Trade 
Club,"  as  urging  metric  standard- 
ization. 

Such  use  U  entirely  without  our 
knowledge  or  authority  and  you 
are  at  liberty  to  make  the  most 
of  the  fact  that  such  unauthorized 
use  is  being  made. 

We  are  writing  to  the  "World 
Trade  Club"  in  protest,  but  this 
protest  will,  of  course,  not  reach 
the  public  who  are  interested. 

Yours    very    truly, 

PRATT  &  WHITNEY  CO., 
B.  H.  BLOOD, 

General    Manager. 

metric  system.  In  surveyors'  work,  our foot  has  been  decimalized  about  a  hundred 

years,  and  in  all  fine  machine  work  the 
decimalized  inch  is  in  almost  universal  "se. 
For  the  every-day  transactions  of  life, 

vulgar  fractions  are  better  than  decimal' 
and  are  universally  used,  ev«n  in  "pro- metric"  countries.  Binary  division  is 
natural  and  simple;  decimal  division  is  not. 
except  for  calculating  and  accounting.  A 
child  naturally  divides  an  apple  into  halves 
and  quarters;  never  into  tenths. 

Before  the  people  of  this  country  are 
asked  to  sanction  the  proposed  change  of 

standards,  they  should  have  a  clear  under- 
standing of  all  that  it  would  involve. 

When  they  have  such  understanding  1 
predict  that  they  will  overwhelmingly 
refuse  to  sanction  the  change.  Any  at- 

tempt to  "put  over"  the  change  in  ad- 
vance of  such  understanding  should  be  op- 
posed by  all  as  unfair,  unreasonable,  and 

undemocratic. 

Yours   very   truly, 

YALE  &  TOWNE  MFG.  CO. 

Henry    R.    Towne. 

Hartford,  Conn.,  January  20,  1920. 
Mr.  Ethan  Viall,  Editor, 

American  Machinist. 

Dear  Mr.  Viall: 

Replying  to  your  letter  of  Jan.  16th  it 
would  seem  as  though  there  was  no  doubt 
in  the  mind  of  any  thinking  man,  acquaint- 

ed with  the  mechanical  industry  in  any  of 
its  branches,  that  the  compulsory  adop- 

tion of  the  metric  system  would  mean 
a  tremendous  loss  for  a  great  number  of 

years  to  every  individual  member  con- 
nected with  the  mechanical  industry  on 

account  of  the  fact  that  every  one  of  their 
parts  and  tools  and  machines  are  made  on 
the  English  system;  and  there  would  have 
to  be  a  complete  redesigning  of  all  the 
different  articles  that  enter  into  mechan- 

ical works  and  a  complete  re-education  of 
all  the  men  employed  in  the  industry  in 
order  to  make  them  familiar  enough  with 
the  metric  system  to  do  the  work  with  the 
same  degree  of  efficiency  as  they  are  now 
working  under  the  present  system. 

It  seems  to  me.  however,  regardless  of 
many  opinions  to  the  contrary,  that  it  will 
be  absolutely  impossible  for  our  Govern- 

ment to  make  the  metric  system  com- 

pulsory'in  the  true  sense  of  the  word;  and, 
regardless  of  the  large  amount  of  money 
that  is  being  spent  by  the  promoters  of  the 
metric  system  that,  when  the  targe  amount 
of  evidence  is  acquired  showing  the  tre- 

mendous expense  and  annoyance  and 
trouble  that  it  will  cause,  it  will  not  be 
so  easy  to  adopt  as  what  it  might  seem 
at  this  time. Yours  very  truly, 

THE  HENRY  AND  WRIGHT 
MANUFACTURING  CO. 

R.    M.    Wright 
General  Manager. 

Cleveland.  Ohio.  January  22.  1920. 
American  Machinist. 

Attention  of  Mr.  EUhan  Viall,  Editar. 

Gentlemen: 
It  seems  to  us  that  to  make  the  metric 

system  compulsory  would  be  an  incon- 
ceivable calamity  to  the  machine-tool 

industry.  The  war  proved,  as  it  had 
never  been  proved  before,  how  impor- 

tant this  industry  is  to  the  welfare  of  the 
country.  Not  only  would  the  change  be 
exceedingly  expensive,  but  it  would  be 
crippling  to  many,  to  say  nothing  of  the 
upsetting  of  the  industry  in  general  and 
at  a  time  when  it  seems  to  us  that  it 
should  be  maintained  at  its  highest 
efficiency,  on  account  of  the  unsettled 
world  conditions,  so  that  it  is  not  at  all 
certain  when  the  full  strength  of  these 
resources  may  be  required  again,  possibly 
in  the  not  distant  future. 
We  consider  it  exceedingly  unpatriotic 

to  foist  this  system  on  the  country, 

particularly  at  this  lime. Yours  very  truly, 

LUCAS  MACHINE  TOOL  CO.. 

J.  A.  Yost. 
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Boston,  Mass.,  January  20,  1920. 
Ethan  Viall,  Editor, 
American  Machinist. 

Dear  Mr.  Viall: 

In  reference  to  the  movement  now  under 
way  to  pass  a  law  through  Congress, 
making  the  use  of  the  metric  system  com- 

pulsory, we  feel  that  this  would  work  a 
severe  hardship  to  us  and  prove  a  very 
costly  experiment  to  the  machine  shops 
of  this  country. 

We  can  realize  the  difficulties  in  explain- 
ing the  reasons  to  the  average  Congress- 

man or  in  fact,  any  man  whose  training 
has  not  embraced  actual  machine-shop 
experience. 

It  would  be  impossible  to  calculate 
with  any  degree  of  accuracy  the  cost  to  us 
and  to  other  manufacturers  of  this  change, 
and,  furthermore,  we  have  failed  to  per- 

ceive any  appreciable  public  demand  for 
such  compulsory  legislation,  requiring 
this  change  in  our  standards  of  measure- 
ment. 

We  have  always  made  large  ship- 
ments to  Europe  of  our  product  and 

only  in  rare  cases  have  metric  meas- 
urements been  specified. 

We  sincerely  trust  this  legislation  will 
not  be  passed. 

Very  truly  yours, 

BECKER  MILLING  MACHINE  CO.. 
J.  P.  Lesley, 
General  Manager. 

P.S. — I    believe  such   a   law   would   be 
unconstitutional. 

I 

Worcester,  Mass.,  January  19,  1920. 
American  Machinist. 

Refer  to  Ethan  Viall,  Editor 

Gentlemen: 

In  reference  to  making  the  metric 
system  compulsory,  we  are  emphatically 
against  such  action. 

Respectfully  yours, 

WOODWARD   &   POWELL 
PLANER   CO.. 

E.  M.  Woodward. 
President  and  Treasurer. 

Madison,  Wis.,  January  21.  1920. 
Mr.  Ethan  Viall, 
American  Machinist. 

Dear  Sir: 

In  reply  to  yours  of  the  16th  would  say 
that  we  are  most  decidedly  opposed  to 
making  the  use  of  the  metric  system 
compulsory. 

Yours  very  truly, 

GISHOLT  MACHINE  COMPANY. 

C.  A.  Johnson. 

Springfield.  Vt..  January  20.  1920. 
American  Machinist. 

Attention  Mr.  Ethan  Viall,  Editor 

Gentlemen: 

We  are  very  much  against  the  idea  of 
making  the  metric  systein|compulsory. 

There  are  so  many  complications  attend- 
ing this  change,  in  connection  with 

machine-tool  manufacturing,  that  we  fail 
to  see  enough  advantage  to  offset  the 
difficulties. 

The  change  would  surely  bring  about  a 
serious  upset  in  production,  with  a  tre- 
m«idous  loss  both  to  the  manufacturer 
and  to  the  shop  laborers.  A  large  per- 

centage of  labor  at  the  present  day 
throughout  the  country  is  subject  to 
piece-work  basis  of  some  character,  and 
the  re-education  of  the  shop  men.  neces- 

sary to  read  drawings,  would  surely  cause 
a  serious  loss  to  them  in  their  wages.  At 
the  present  time  we  surely  have  labor 
troubles  enough,  without  adding  any  new factor  of  discontent. 

Very  truly  yours, 

BRYANT  CHUCKING  GRINDER  CO.. 
W.  L.  Bryant, 

President. 

New  Bedford,  Mass..  Jan.  26,  1920. 
Ethan  Viall.  Editor. 
American  Machinist. 
Dear  Sir: 

We  think  that  one  of  the  most  serious 
mistakes  that  could  be  made  would  be  to 
have  the  next  Congress  place  thereon  a 
law  making  the  use  of  the  metric  system 
compulsory.  The  investment  that  would 
be  necessary  to  make  this  change  is  some- 

thing appalling.     Beside  that,  the  incon- 

World  Recognized  Associations 

That  Are  Against  The 

Metric  System 

National  Machine  Tool  Bailders' 
Association 

National  Metal  Trades  Association 

National  Founders'  Association 

National  Association  of 

Manufacturers 

venience  to  the  manufacturer  of  the  prod- 
uct in  this  country  and  throughout  the 

world  would  be  unmeasurable. 

We  should  deem  it  a  very  unwise  course 
to  pursue,  and  unfair  to  the  general  manu- 

facturing interests  of  the  country. 
Yours  truly, 

MORSE  TWIST  DRILL 
AND   MACHINE   CO. 

Cleveland,  Ohio,  January  20,   1920. 
Mr.  Ethan  Viall,  Editor, 
American  Machinist. 

Dear  Sir; 

Without  going  into  the  detail  of  the 
contemplated  change  to  the  metric  system 
would  say  that  this  change  would  be  a 
great  mistake  and  extremely  detrimental 
to  all  industries.  The  expense  in  new 
equipment  and  changing  of  old,  coupled 
with  the  loss  of  efficiency  during  the  long 
period  which  would  be  required  to  educate 
workmen  and  designers  in  the  use  of  a  new 
system,  would  be  a  blow  to  industry  from 
which  they  could  not  possibly  recover  for 
a  long  time. 

Yours  very  truly. 

THE  F0OTE-3URT  COMPANY, 
G.  E.  Randies, 

President. 

Springfield.  Ohio.    Jan.    28,    1920. 
The  American  Machinist 

Attention  Ethan  Viall,  Editor 
Gentlemen. 

Answering  yours  of  the  26th,  in  reference 
to  Congress  making  the  use  of  the  metric 
system  compulsory,  would  say  we  are 
against  the  adoption  of  the  metric  system 
in  any  form,  and  have  repeatedly  written 
our  Congressman,  Hon.  S.  D.  Fess. 
orotesting  against  any  such  law. Yours  truly, 

THE  SAFETY  EMERY  WHEEL  CO. 
A.  G.  Spencer, 

Vice  President  &  General  Manager. 

Irdianapolis,   Ind.,  Jan.  20.   1920. 
Ame'  ican  Machinist, 

.  Uention    Mr.   E.    Viall.   Editor 

Ge     lemen : 

i  lying  to  your  letter  of  Jan.  16th,  we 
are  u  .idedly  against  the  use  of  the  metric 
system,  as  it  would  not  only  create  indus- 

trial confusion  for  a  long  period  of  time  but 
would  cost  thousands  of  dollars  for  our 
company  alone  to  change  over,  and  there 
would  be  no  advantage  in  it. 

We  are  very  decidedly  against  the 

adoption  of  the  metric  system.      "  - Yours  very  truly, 

i  MILLHOLLAND  MACHINE  CO. 
W.     K.     MiUhoUand. President. 

Grand  Rapids.  Mich.,  January  22,  1920. 
Mr.  Ethan  Viall,  Editor. 
American  Machinist. 

Dear  Sir : 

I  believe  that  the  movement  to  force 
compulsory  use  of  the  metric  system  in 
this  country  is  little  short  of  a  crime  and 
the  height  of  economic  folly.  The  fallacy 
has  been  well  exposed  by  one  of  your 
former  editors  and  we  would  endorse 
what  he  has  said  in  its  entirety. 

The  use  of  the  metric  system  is  now 
optional  and  if  it  were  advantageous,  the 
American  and  British  manufacturers  and 
merchants,  who  are  leaders  in  world  trade, 
would  have  adopted  it.  It  has  been 
adopted  in  some  lines  where  the  advantage 
was  sufficient  and  the  cost  not  too  exces- 

sive but  to  endeavor  to  force  it  upon 
industries  where  the  cost  is  excessive  emd 
the  advantages  negligible,  is  a  crime. 
When  we  need  economy  in  manufacture 
and  quantity  production  of  goods  as  we 
never  needed  it  before  in  the  history  of  the 
world,  i/hen  hours  of  labor  are  being 
shortened  and  the  wages  per  hour  in- 

creased, it  behooves  us  to  do  everything 
possible  to  conserve  every  moment  of 
time.  The  millions  of  dollars  that  would 
be  wasted  in  trying  to  change  from 
present  standards  to  metric  can  only  be 
well  understood  by  those  who  are  in  such 
a  basic  industry  as  machine-tool  manu- 

facturing.  " Machine-tool  manufacturers  export  a 
considerable  percentage  of  their  total 
manufacture  to  the  markets  of  the  world, 
to  metric  and  non-metric  countries  alike. 
American  machine  tools  made  under  our 

present  standards  stand  the  highest  in  the 
estimation  of  users  in  metric  as  well  sa 
non-metric  countries,  bringing  premium 

prices  of  100  per  cent,  and  more  in  metrie 
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countries  over  other  machines  of  similar 
capacity  made  exclusively  under  the 
metric  system.  Why  then  should  we 
change? 
Much  of  the  propaganda  in  favor  of 

metric  system  seems  to  me  to  be  pro- 
German  in  its  basic  idea  and  to  partake  of 
the  same  nature  as  the  proverbial  fox, 
who,  having  lost  his  tail,  tried  to  get  all 
the  other  foxes  to  cut  their  tails  off  too. 

If  manufacturing  under  a  metric  system 
could  be  handled  so  economically,  why 
was  not  Germany  with  her  lower  wages, 
longer  hours  and  admittedly,  in  many 
cases,  better  trained  and  educated  work- 

men, able  to  compete  with  American 
manufacturers  in  a  more  economical  way 
than  she  did?  The  two  greatest  commer- 

cial and  manufacturing  nations  in  the 
world,  the  United  States  and  Great  Britain 
and  the  latter  with  all  her  colonies, 
including  Canada,  Australia,  India,  South 
Africa,  etc.,  have  no  difficulty  in  doing 
business  with  our  established  sysft  n  of 
weights  and  measures.  Why  shoi  ■  we 
join  the  defeated  Central  powers  an  he 
Bolsheviki  of  Russia  and  the,  pract.  Ily 

speaking,  negligible  factors  in  the  v  d's commerce,  as  represented  by  the  jther 
metric  countries,  in  the  effort  to  force  the 
compulsory  use  of  the  metric  system. 

If,  for  the  sake  of  argument  we  admit 

that  the  "angel"  in  San  Francisco,  who  is 
financially  back  of  a  lot  of  this  propaganda 
jn  favor  pf  the  metric  eystemi  is  actuated 
by  good  intentions,  it  ts  only  necessary  to 
point  out  the  truth  of  the  old  adage  that 
those  same  good  intentions  are  used  as 
the  pavement  on  the  road  to  the  place  of 
future  abode  that|we  all  hope  to  escape. 

Yours  truly,  ■vr 
GRAND    RAPIDS    GRINDING     V 

MACHINE  CO.. 
S.  Owen  Livingston, 

President. 

Worcester,  Mass.,  Jan.  30.  1920. 
Mr.  Ethan  Viall, 
Exiitor  American  Machinist, 

New  York,  N.  Y. 
Dear  Sir: 

In  reply  to  your  letter  of  January  16th 
with  reference  to  compulsory  use  of  the 
metric  system  would  say  that  as  I  under- 

stand it,  this  system  covers  weights  and 
measures  only,  while  users  of  this  system 
still  have  to  use  360  deg.  to  the  circle, 
60  min.  to  the  degree,  and  60  sec.  to  the 
minute.  1  understand  also  that  they  are 
content  to  use  clocks  with  the  face  divided 
into  12  hours,  and  with  the  hour  made  up 
of  60  min.  to  the  hour,  and  60  sec.  to  the 
minute. 

Now,  WHY  under  the  sun 

don't  the  advocates  of  the 
metric  system  make  a  complete 
and  consistent  job  of  the  whole 
matter  and  change  over  the 
circular  measurements  to  give 
100  deg.  to  the  circle.  100  min. 
to  the  degree  and  100  sec.  to  the 
minute? 

And.  WHY  don't  they  change over  their  clocks  to   100  hr.   to 
the  day.    100  min.   to  the  hour, 
and  100  sec.  to  the  minute? 

When  they  will  agree  to  do  that,  they 
can  properly  ask  the  rest  of  us  to  change 
over  from  what  we  are  now  doing  and  have 
the  complete  system  become  universal. 

To  be  consistent,  they  should  not  object 
to  having  to  throw  away  all  their  fine 
watches  and  clocks  and  all  their  hand- 

books, reference  books  and  data  sheets  on 

engineering  problems  in  which  time  is  an 
element,  and  they  should  not  object  to 
throwing  away  all  books  on  engineering 
problems  and  give  up  all  reference  books 
and  data  sheets  contained  in  the  records 
of  countless  problems  worked  out  in 
geometry,  trigonometry  or  astronomy, 
because  they  are  asking  us  to  make  just 
as  much  of  a  change  in  changing  the 
weights  and  measures  as  for  us  to  ask  them 
to  change  records  regarding  time  and areas. 

In  fact  they  ought  to  go  one  step  further 
and  make  compulsory  the  use  of  the 
French  language  so  that  our  commercial 
and  social  work  shall  be  as  universal  as 
the  matter  of  measurements.  In  fact,  it  is 
a  question  whether  it  is  not  of  more 
importance  to  be  able  to  sell  our  neighbor 
and  our  foreign  friend  a  typewriter,  a 
meat  chopper,  or  a  sewing  machine,  and 
arrange  the  commercial  details  satisfacto- 

rily, than  it  is  to  be  able  to  call  a  bar  of 
iron  one  meter  long  as  compared  with 
calling  it  39  in.  long. 

Therefore,  the  writer  believes  that  the 

idea  is  fine,  only  it  doesn't  go  far  enough. 
Not  only  should  the  metric  system  of 
weights  and  measures  be  made  com- 

pulsory, but  also  a  new  system  with  regard 
to  time,  with  regard  to  circular  measure- 

ments, and  with  regard  to  the  language  we 
use  in  dealing  with  our  customers. 

Until  these  theorists  with  no  financial 
interests  at  stake  are  ready  to  go  the  whole 
figure  and  have  a  consistent  system,  they 
cannot  reasonably  take  exception  to  other 
people  hesitating  to  change  over  and  adopt 
but  a  part  of  it  when  even  that  involves 
tremendous  expense.' 

Yours  very  truly,  ' JAS.  N.  HEALD. 

Rockford,  111..  January  20,  1920. 
American  Machmist. 

Allenlion    Ethan     Viall.    Editor. 

Gentlemen : 

Yours  of  the  16th  received  regarding 
the  matter  of  forc.ng  through  a  law  in  the 
next  session  of  Congress  for  making  use  of 
the  metric  system  compulsory.  We  are 
not  in  favor  of  the  metric  system,  and  only 
hope  that  the  change  will  never  be  made. 
We  certainly  belieoe  that  it  would  he  the 
greatest  injustice  that  was  eoer  put  over  on 
not  only  the  users  but  manufacturers  of 
machinery. 

In  the  meantime,  we  remain. 
Yours  truly, 

W.    F.    &   JOHN    BARNES _C0. 

Cincinnati,  O..  January  19,  1920. 
American  Machinist, 
New  York  City. 
Gentlemen: 

Mr.  Viall's  favor  of  the  16th.  in  regard 
to  the  metric  system,  received. 
We  have  threshed  this  matter  out  on 

several  occasions,  and  as  far  as  the 
R.  K.  LeBlond  Machine  Tool  Company  is 
concerned,  it  is  absolutely  opposed  to  a 
change  of  this  kind.  While  the  metric 
system  looks  very  good  from  a  theoretical 
standpoint,  it  does  not  work  out  in 
practice  as  well  as  our  present  system. 
The  metric  thread  system  is  not  as 
good  as  the  United  States  Standard. 
Not  only  this,  the  nations  using  the 
metric  system  are  also  using  halves 
and  quarters  of  the  decimals  of  the 
meter. 

Yours  respectfully. 
THE  R.  K.  LeBLOND  MCH.  TOOL  CO. 

Cincinnati,  January  19,  1920. 

Mr.  Ethan  Viall,  Editor.  " American  Machinist. 
Dear  Sir: 

Replying  to  your  favor  of  the  I6th  re.  a 
plan  to  force  through  Congress  a  bill  mak- 

ing the  use  of  the  metric  system  compul- 
sory.would  state  that  it  is  about  time  for 

manufacturers  to  "go  to  the  mat"  with those  who  are  forcing  such  a  condition.  It 
is  a  mighty  easy  thing  to  talk  about  the 
beauties  of  the  metric  system,  but  if  the 
manufacturers  are  ever  forced  to  use  it,  1 
think  that  such  a  protest  will  be  made  as 
Congress  has  never  before  heard. 

1  have  heard  various  people  discuss  it 
and  say  how  much  more  simple  it  would  be 
than  our  present  type  of  measurement,  and 
perhaps  it  would  be  more  simple;  but  so 
many  hundreds  of  millions  of  dollars  have 
been  spent  in  this  country  by  manu- 

facturers for  measuring  instruments,  and 
for  jigs,  fixtures,  tools,  etc.,  made  from 
those  instruments,  that  it  seems  that  those 
advocating  the  metric  system  have  no 
idea  whatsoever  of  this  condition  and  how 
much  it  would  cost  the  manufacturers  of 
this  country  to  change  from  one  system  to another. 

1  would  suggest  that  an  investigation  be 
made  to  learn  about  the  people  who  are 
back  of  this  movement,  and  when  they  are 
found,  that  an  explanation  be  demanded 
W  a  manner  they  cannot  fail  to  under- stand. 

May  1  suggest  such  a  course! 
Yours  very  truly, 

THE   AMERICAN 
TOOL    WORKS    CO. 

J.   B.   Doan. President  and  General  Manager. 

Nashua,  N.  H..  January  27,  1920. 
Attention:  Mr.  Ethan  ytall 

American  Machinist 

Gentlemen:  "'  ' In  regard  to  the  compulsory  use  of  the 
metric  system,  I  can  only  compare  such  a 
course  by  Congress  to  a  man  who  volun- 

tarily contracts  a  malady  believing  it  will 
make  him  immune  from  the  disease.  It 
would  be  a  very  serious  illness  to  the 
machine-tool  and  other  machinery  indus- 

tries in  this  country,  and  the  advantages 
would  be  comparatively  small.  We  hope 
no  such  measure  will  pass  Congress. 

Yours  very  truly, 

THE  FLATHER  MFG.  COMPANY 
H.    E.    Flather. 

President. 

Dubuque,  la.,  January  24,  1920. 
American  Machinist. 
Mr.  Ethan  Viall: 

In  reply  to  your  letter  to  Mr.  Eugene 
Adams,  president  of  the  Adams  Company, 
relative  to  a  change  to  the  metric  system, 
would  state  that  all  the  mechanical  men 
in  this  company  are  bitterly  opposed  to  a 
change  from  our  present  linear  measure  of 
foot,  inch  and  thousandth  thereof. 

We  believe  a  compulsory  change  to  the 
metric  system  would  cause  incalculable 
damage  to  the  machine  builders  in  this 
country. 

THE  ADAMS  COMPANY. 
F.  O.  Farwell. Gen' I  Supl. 
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A  German's  View  or  the  Industrial  Situation in  Germany 
REPORTS  from  all  parts  of  the  metal  industry 

agree  in  stating  that  during  the  past  few  months 
.there  evidently  has  been  a  turn  for  the  better. 

The  lowest  point  of  economical  decline  in  Germany  has 
been  passed,  and  one  can  clearly  sense  the  signs  of  a 
powerful  rising  movement.  The  output  of  industrial 
establishments  is  increasing;  the  desire  to  work  hard- 

er and  better  seems  to  have  entered  into  the  minds  of 
the  workers — due  to  the  realization  that  the  true  value 

of  wages  paid  lies  in  the  value  of  work  obtained  there- 
for, and  that  the  healthiest  and  best  road  to  a  better- 

ment of  wage  and  working  conditions  lies  in  the  raising 
of  the  buying  value  of  the  monetary  unit,  and  this  can 
only  be  obtained  through  a  concentrated  effort  on  the 

■I   part  of  all  workers  to  increase  their  production. 
"  When  we  speak  of  a  "desire  to  work  harder  and  bet- 

ter," we  do  not  mean  solely  the  efforts  of  the  workers. 
We  mean  also  the  desire  to  work  on  the  part  of  the 
employers.  This  has  been  at  a  low  ebb  during  the  past 
few  years.  The  initiative,  so  long  lacking,  has  returned 
in  a  manner  which  is  decidedly  gratifying  to  industry. 

Everywhere  we  find  indications  of  a  tremendous  in- 
crease in  work  and  new  enterprises.  The  difficulties 

which  have  to  be  overcome,  are  still  very  great,  for 

the  importation  of  essential  raw  materials  and  fuel  is 

still  halting  and  unsatisfactory,  and  this  makes  quan- 
tity production  almost  unattainable.  But  the  people 

have  begun  to  take  courage,  and  have  a  greater  confi- 
dence in  a  brighter  future,  which  helps  them  overcome 

the  difficulties  mentioned.  In  fact,  an  incredible  and 

marvelous  amount  of  work  has  been  accomplished  in 

the  face  of  difficulties  that  have  been  without  parallel, 

and  when  the  history  of  German  industrial  operations 

shall  hereafter  be  written,  the  fight  during  the  year 

1919,  against  the  heaviest  odds,  will  undoubtedly  be 
notable. 

Among  industrial  branches  which  have  progressed 

furthest  during  the  past  few  months  the  first  place 

belongs  without  a  doubt  to  iron  and  steel.  One  of  the 

surest  signs  of  re-awakened  interest  in  all  phases  of 

the  steel  industry  is  the  condition  of  the  machine-tool 

industry,  and  the  increase  or  decrease  in  the  consump- 
tion of  machine  tools  has  always  been  considered  a  sort 

of  barometer  for  the  allied  industries.  If  the  demand 
for  machine  tools  shows  a  steady  increase  over  a  period 
of  months,  one  may  judge  with  perfect  safety  that  a 
strong  upward  movement  naa  started  throughout  the 
nation's  industries. 

One  of  the  most  peculiar  things  to  be  noted  at  this 
time  is  the  complete  absence  of  second-hand  machine 
tools— such  as  have  been  thrown  on  the  market  in  other 
industrial  countries,  even  in  the  United  States  of 
America,  in  large  quantities.  We  had  been  warned,  and 
seemingly  rightly,  that  with  the  cessation  of  the  manu- 

facture of  war  materials  there  would  be  a  large  number 
of  used  machine  tools  of  all  types  on  the  market.  Only 
a  very  small  portion  of  this  dreaded  warning  has  been 
fulfilled.  Each  edition  of  a  prominent  American  trade 
journal  contains  about  30  pages  of  such  offerings,  and 
in  one  particular  issue  there  were  counted  more  than 
10,000  such  machines.     Compared  with  such  quantities. 

the  amount  of  used  machinery  and  machine  tools  of- 
fered in  Germany  is  infinitesimal.  This  certainly 

proves  that  the  factories  which  have  been  making 
munitions  and  war  materials  have  no  intention  of  going 
out  of  business,  but  have  immediately  taken  up  machine- 
tool  and  other  kinds  of  industrial  work.  Everywhere 
we  find  new  types,  new  inventions  and  new  apparatus, 
and  the  feverish  desire  to  improve  on  the  existing 
equipment,  held  in  leash  so  long  by  war-imposed  re- 

straint, shows  plainly  in  all  parts  of  the  country. 
At  the  same  time  it  is  worthy  of  note  that  most  of 

the  large  factories  have  gone  over  their  production 
programs  with  extreme  care,  and  have  eliminated  the 
former  policy  of  scattering  efforts.  Instead,  each  firm 
has  laid  down  a  program  of  concentration  and  special- 

ization, and  it  must  be  admitted  that  the  bitter  experi- 
ences of  the  war  had  their  effect  in  clearing  away  the 

cobwebs  of  ultra-conservatism  in  production  methods. 
Specialization  and  multiple  production  are  now  con- 

sidered as  the  goal  to  be  striven  for  in  all  factories, 
and  the  indications  in  all  plants  of  the  country  are  that 
this  policy  of  multiple  production  will  hereafter  be 
carried  out  everywhere. 

Below  is  given  a  review  of  present  activities  in  a 
large  number  of  German  factories,  which  make  a  spe- 

cialty of  machines  and  machine  tools,  hand  tools  and 
equipment  for  other  factories: 

Aerzener  Maschinenfabrik  G.m.b.H.,  Aerzen. — Pneumatic hammers. 

Ako  Werkzeugmaschinen,  Dresden,  formerly  Auerbach  & 
Co.-^— Lathes,  grinding  machines. 

Armatur  und  Pumpenfabrik  Keller  &  Co.,  Chemnitz.— 
Condensers,  steam  traps,  geared  pumps,  air  pumps,  air 
compressors  and  wet  air  pumps.  Among  its  most  impor- 

tant products  are  steam-pressure  reducing  valves. 
E.  0.  Bartz  &  Bolle,  Berlin  S.  42.— This  firm  is  repre- 

sentative for  the  Palli  hardening  process  in  Germany. 
Bausch  &  Sohn,  K61n-Bayenthal.--Belting. 
A.  Bay,  Stuttgart. — Metal  saw  frames. 
F.  W.  Beckmann,  G.m.b.H.,  Solingen. — Universal  tool 

grinding  machines,  disk  grinding  machines. 
Beling  &  Lubke,  Berlin  SW. — Vertical  and  horizontal 

milling   machines,   lathes,  grinding   machines. 
Wilhelm  Th.  Benning,  Dusseldorf. — Machinery  and  tools 

for  the  production  of  locomotives,  cars,  switches  for  rail- 
roads, and  automobiles. 

Paul  Blell,  WerkzeugmaschinenfabriK,  Zeulenroda  fhiir. 
— Lathes,  radial  drilling  and  planing  machines,  in  small  and 
medium  sizes. 

Gebr.  Bohringer,  Werkzeugmaschinenfabrik,  Goppingen, 
Wiirttemberg. — Lathes,  planing  machines  and  automatic 
machines.  This  firm  has  been  expanded  considerably  dur- 

ing the  past  few  years.  It  now  employs  1400  men  and 
makes  a  specialty  of  the  following  types  of  machinery: 
Turning  lathes;  turret  lathes  of  various  sizes,  capable  of 
handling  pieces  up  to  1050  mm.  diameter;  planing  machines 
of  600  to  2500  mm.,  planing  surface;  automatic  machines, 
system  Gridley,  of  57,  82  and  108  mm. 

G.  Boley,  Werkzeug  &  Maschinenfabrik,  jisslingen  a.N. — 
This  firm  manufactures  milling  machines,  precision  lathes, 
turret  lathes,  hand  milling  machines  for  precision  work 

and  optical  work,  lathes  and  tools  for  jewelers  and  watch- 
makers, and  small  vises.  Delivery  of  these  products  can 

usually  be  accomplished  within  two  to  four  months. 

Boley  &  Leinen,  G.m.b.H.,  Esslingen.— Turret  lathes. 
Briider  Boye,  Berlin. — Smelting  and  hardening  furnaces. 
Franz  Braun  .^kt.-Ges  ,  Zerbst-Anhalt. — Lathes  in  many 

sizes  and  types;  high-speed  lathes  in  eight  different  models; 
high-speed  lathes  with  constant-speed  drive  in  eight 

models;  heavy  ordinary  and  automatic  turret  lathes;  verti- 
cal and  radial  drilling  machines;  punching,  shaping,  and 

axle-boring  machines. 
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Burkhardt  &  Weber,  Reutlingen-W. — Cold  sawing  ma- 
chines for  cold  steel;  saw  grinding  machines;  circular  saws, 

trademark  "Perfekt";   boring  machines. 
Th.  Calow  &  Co.,  Maschinenfabrik  und  Eisengiesserei, 

Bielefeld. — This  firm  manufactures  chiefly  presses,  milling, 
pointing  and  thread  cutting  machines  for  the  manufacture 
of  screws  and  bolts;  stamping  machines  for  the  manufac- 

ture of  steel  balls  from  cold-drawn  steel  rods.  It  agrees 
to  demonstrate  to  prospective  customers  any  of  its  products 
under  actual  working  conditions. 

Victor  Curstadt  Maschinen  und  Werkzeugmaschinenfabrik, 
Berlin-Charlottenburg. — This  firm  makes  a  specialty  of 
precision  grinding  machines  for  high-grade  work,  accord- 

ing to  the  Norton  system.  These  machines  are  especially 
adapted  to  the  manufacture  of  small  tools  and  small  parts 
of  other  machines  and  range  in  size  up  to  90  x  250  mm. 

Delfosse,  Motorenfabrik  G.m.b.H.,  Coln-Riehl. — Motors, 
precision  lathes.  It  can  promise  delivery  immediately  or 
on  very  short  notice. 

Wilhelm  Dempewolf,  Coln-Ehrenfeld. — Gears. 
Deutsche    Gussstahlkugel-    und    Maschinenfabrik    A.-G., 

Schweinfurt. — Ball  bearings. 
Deutsche  Hebezengfabrik,  Wilh.  PUtzer,  Dusseldorf. — 

Chain  hoists. 
Deutsche  Kugellagerfabrik,  G.m.b.H.  Leipzig-Plagwitz. — 

Ball  bearings.  a 
Deutsche  Spiralbohrer-  und  Werkzeugfabriken,  G.m.b.H., 

Remscheid-Vieringhausen. — This  firm  has  enlarged  its 
capacities  considerably  during  the  past  years,  and  is  now 
one  of  the  most  important  makers  of  twist-drills  in  the 
country.    Delivery  usually  from  stock  or  on  short  notice. 

Deutsch-Luxemburgische  Bergwerks  und  Hutten  Aktien- 
Gesellschaft,  Dortmund. — High-price  alloy  steels,  tool 
steels  and  construction  steels. 

Carl  Dietlein  Maschinenfabrik-  und  Apparate  Bauanstalt, 
Magdeburg-Neustadt. — Its  specialty  is  the  construction  of 
equipment  for  autogenous  welding.  Its  apparatus  is  de- 

signed and  constructed  so  as  to  give  a  maximum  of  safety 
in  operation.  Fifteen  different  types  are  produced  vary- 

ing from  a  carbide  capacity  of  2  kg.  to  100  kg.  All  the 
smaller  apparatus,  up  to  10  kg.  capacity  for  a  single  charge, 
can  be  supplied  at  short  notice. 
Diskus  Werke,  Frankfurt  a/M.  —  Surface  grinding 

machines. 
Donan-Werk  Ernst  Krause,  Wien. — This  well-known 

wholesale  house  for  machine  tools  operates  its  own  factory 
in  Wien,  and  has  recently  extended  its  activities  into  Ger- 

many. A  branch  is  maintained  in  Berlin.  The  firm  recently 
acquired  control  of  the  Werkzeugmaschinenfabrik  Brune, 
Coln-Ehrenfeld,  maker  of  planing  machines. 

Oscar  Ehrlich,  Drehbankfabrik,  Chemnitz.- — All  types  of 
medium  and  small  size  lathes,  precision  lathes,  automatic 
gear  cutting  machines,  and  centering  machines. 

Eikar  G.m.b.H.  Maschinen  und  Werkzeugfabrik,  Coln- 
Braunsfeld. — Large  and  small  vises,  of  metal  and  wood. 
The  former  can  be  supplied  in  one  to  two  months'  time; the  latter  are  sold  out  for  the  next  18  months 
Elektrische  Schweissmaschinen,  G.m.b.H.,  Charlotten- 

burg. — Electric  welding  machines  of  all  types  and  sizes, 
ordinary  type  and  automatic,  for  tin  cans,  large  tins  and 
cans,  for  small  openings  and  whole  seams. 

Fichtel  &  Sachs,  Schweinfurt  a/M. — Ball  bearings. 

'   Max    Fischer,    Holzwarenfabrik,    Marienberg,    i/S. — The 
specialty  of  this  firm  is  handles  and  grips  for  tools,  pro- 

vided with  patented  metal  gripping  device,  which  prevents 
splitting  of  handle.  » 

Gama,  Otto  Eckelt,  Berlin  N  39.. — Gas  furnaces  for  all 
purposes. 
/  J.  Gast,  Komm.-Ges.  Berlin-Lichtenberg. — Turret  lathes. 
'  Richard  Grassmann,  Chemnitz- Altendorf. — Steel  bolts 
and  nuts. 

Hahn  &  Kolb,  Werkzeugmaschinenfabrik  Index,  Oberes- 
slingen  a/N. — Machines  for  straightening  crankshafts, 
smelting  and  hardening  furnaces,  grinding  machines  for  all 
types  of  tools,  automatic   screw  machines. 

Handel   &   Reibisch,   Dresden-A. — High-efficiency   saws. 
Carl  Hasse  &  Wrede,  Berlin  N  20. — Turret  lathes,  auto- 

matic machines. 
P.  W.  Hassel  &  Co.,  Maschinenfabrik  &  Eisengiesserei, 

Hagen  i.Westph. — This  firm  supplies  the  complete  equip- 
ment for  manufacture  of  iron  and  steel  products.  Its 

service  is  in  two  parts:  the  laying  out  and  equipping  of 
complete  shops  of  even  the  largest  size,  comprising  mostly 
machines  made  by  the  same  firm,  and  the  equipping  of 
existing  shops  with  single  pieces  of  special  machinery  for 
certain  purposes.  The  machines  turned  out  by  this  firm 
include  complete  rolling  mills  for  medium  and  heavy  steel 
work;  cold  steel  rolling  mills;  eccentric  and  friction  presses; 

belt-driven  drop  hammers  and  other  heavy  hammer  equip- 
ment; wire-drawing  machines;  special  machines  for  quan- 

tity production  of  car  springs,  both  leaf  and  spiral,  for 
locomotives,  railroad  and  trolley  cars;  large  and  medium 
screws  and  bolts  for  railroad  shop  work.  All  this  material 
is  kept  in  stock  and  shipments  can  be  made  on  the  shortest notice. 

Gebriider  Hau,  Maschinenfabrik,  Offenbach-Biirgel. — Oil 
centrifugals,  screw  cutting  machines,  horizontal  boring 
machines,  tool  grinding  machines. 

Heidenreich  &  Harbeck,  Hamburg.— High-speed  lathes. 
Friedrich  Hollmann,  Pracisions-Kugellagerfabrik,  Wetz- 

lar.— Precision  ball  bearings  and  balls  for  all  types  of machinery.  Able  to  make  delivery  of  normal  sizes  in  short time. 

Huth'sche  Eisen  &  Stahlwerke,  Gevelsberg. — Castings  of grey  iron  and  steel. 
Jaegerstahl  G.m.b.H.,  Mannheim-Waldhof.— Tool  steel. 
Fr.  Aug.  Jahn,  Gera. — Universal  tool  grinding  machines, 

boring  and  milling  machines  of  various  types. 
Kalthof  &  Meyer,  Milspe  i.W.— Screws,  bolts,  nuts  and 

bed  plates  for  dies. 
Fr.  Keilpai-t  &  Co.,  Messwerkzeugfabrik,  Suhl. — For  40 years  specialist  in  precision  measuring  instrumeots, 

micrometers  for  inside  and  outside  diameters;  depth  meas- 
uring instruments  with  dials  showing  the  measurements 

accurately  to  1/100  mm.;  compasses,  metal  triangles  and 
hardened  flexible  measuring  rules.  Delivery  in  two  to  four months. 

Keller  &  Knappich  G.m.b.H.,  Augsburg. — Autogenous 
welding  and  cutting  installations,  from  the  smallest  to  the 
largest  sizes.  Acetylene  generators  built  on  the  principle 
"carbide  into  water"  and  huge  underground  installations 
for  technical  purposes,  up  to  an  hourly  production  of  36  000 
liters;  all  parts  of  such  apparatus,  including  burners  with 
exchangeable  tips;  cutting  burners  for  cutting  materials  up 
to  800  mm.  thickness;  carbide  testing  apparatus;  acetylene 
searchlights.  During  the  war  this  firm  made  a  specialty  of 
a  new  type  of  chain  hoist,  built  on  the  system  "Kuka,"  with 
and  without  automatic  brakes.  The  same  firm  has  an- 

nounced for  the  present  year  an  entirely  new  kind  of 
safety  hoist,  which  lowers  the  load  automatically  at  a  cer- 

tain pre-arranged  speed,  without  turning  the  handle,  whi'e 
a  single  short  pull  on  the  chain  stops  the  downward  travel 
of  the  load  at  any  moment  desired.  The  firm  is  able  to 
deliver  small  hoists  direct  from  stock;  larger  installations 
in  two  weeks  to  two  months. 

Paul  Kellner  Maschinenfabrik,  Gossnitz  (S-A). — Lathes 
with  ball  bearings  and  fitted  with  a  new  type  of  chuck  for 
gripping  the  material  to  be  worked.  These  machines  are 
being  turned  out  in  mass  production,  in  sizes  varying  from 
1600  to  2000  mm.  length,  and  225  to  400  mm.  swing.  They 
can  be  ordered  from  stock  for  immediate  delivery.  An- 

other product  of  this  firm  is  a  "parallel  vise"  capable  of 
taking  pieces  up  to  120  mm.,  between  its  jaws. 

Karl  Krappe,  Dresden.  Emery  wheels. 
C.  Oswald  Liebscher,  Dresden-A. — Gear  cutting  machines, 

lathes,  milling  machines. 
Walter  Loebel,  Maschinenfabrik,  Leipzig. — Specialties  of 

this  firm  are  high-speed  lathes,  built  in  series  in  several 
sizes  and  types.  Delivery  of  small  lathes,  four  weeks;  tool- 

room lathes,  four  months;  and  high-speed  lathes,  seven 
months. 
Ludwig  Loewe  &  Co.,  Aktien-Gesellschaft,  Berlin  N.W. 

87. — This  company  has  many  distinctive  branches  in  its 
huge  establishment.  In  the  division  for  machine  tools  it 
produces  nearly  every  type  of  lathe,  milling  and  boring 
machine  in  existence.  In  the  division  for  special  machine 
construction  the  chief  product  consists  of  machines  for  the 
manufacture  of  rifles,  pistols  and  ammunition.  In  the  divi- 

sion for  tools,  the  company  produces  an  immense  variety 

of  tools,  from  the  simplest  merchanic's  equipment  to  the most  delicate  measuring  instruments,  and  precision  tools 
of  the  highest  type.  In  still  another  division  it  constructs 
the  entire  equipment  for  a  modem  machine  shop.  Other 
divisions  make  castings  of  iron,  steel,  brass  and  other  non- 
ferrous  metals,  and  special  alloys.  One  of  its  important 
parts  is  the  famous  commercial  laboratory  for  the  iron 
and  steel  industry  maintained  by  it. 

Ernst  Lowen,  Gesenkschmiederei-  und  Fabrik  fiir  Eisen- 
bahnoedarf,  Milspe  i/Westf. — This  firm  makes  forgings  up 
to  40  kg.  Its  specialty  is  forgings  for  railroad  cars,  bump- 

ers, couplings  and  turnbuckles.  The  firm  is  one  of  the 
oldest  and  most  capable  in  its  field. 
Magdeburger  Werkzeugmaschinenfabrik  A-G,  Magdeburg 

has  become  one  of  the  largest  manufacturers  of  turning 
lathes  and  turret  lathes  in  Germany.  Its  products  are  made 
in  series,  by  multiple  production  methods. 

Magnetwerke    G.m.b.H.,    Eisenach. — Electromagnets    for 
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rifting  and  coupling;   magnetic  separators  and  protectors. 
Mammut  Werke,  Niimberg. — Milling  machines,  universal 

lathes. 
Maschinenfabrik  Carl  Hurth,  Munchen. — Gears  of  all 

sizes  and  types  for  the  manufacture  of  machinery  and  auto- 
mobiles, automobile  parts  and  parts  for  internal-combus- 

tion motors. 

Maschinenfabrik  Kappel  A-G.,  Chemnitz-Kappel. — Uni- 
versal milling  machines;  horizontal  and  vertical  high-speed 

lathes. 

Maschinenfabrik  Lorenz,  Ettlingen. — Gear  cutting 
machines, .  milling  machines  of  various  types  and  sizes, 
worm  gears,  drop  hammers  and  eccentric  presses. 
Maschinenfabrik  Oberschonweide  Akt.-Ges.,  Berlin- 

Oberschonweide. — Turret  lathes  and  turning  lathes  of 
medium  and  heavy  size,  gear  cutting  and  shaping  machines, 
milling  machines,  hydraulic  presses,  centrifugal  pumps, 
compressed-air  tools  of  all  kinds  with  complete  air-com- 

pressor equipment. 
Maschinenfabrik  Pekrun,  Coswig  i/Sachsen,  near  Dres- 

den.— Three  manufacturing  divisions,  comprising  heavy 
milling  machines  for  precision  work;  reduction  gear  "Pek- 
rung,"  helical  gears  and  ordinary  cog-wheel  drives;  axles 
for  automobiles;   hardening  and  smelting  furnaces. 

Maschinenfabrik  Weingarten,  vorm.  Heinrich  Schatz  A-G., 
Weingarten,  Wiirttemberger. — Shears  for  sheet  iron,  tin, 
sheet  steel;  shears  for  trimming  and  cutting  circles,  curves, 
and  angles  of  all  sizes;  drawing  presses  for  sheet  steel. 
Otto  Melber,  Schnittwerkzeugfabrik,  Esslingen. — Dies 

and  cutting  tools. 
Mikron  G.m.b.H.,  Werkzeug-  und  Werkzeugmaschinenfab- 

rik,  Berlin  S.  59,  Hasenheide,  5-6.— The  specialty  of  this 
company  is  the  production  of  highly  sensitive  micrometers, 
for  measuring  inside  and  outside  diameters,  bolt  and  screw 
testing  calipers. 

Mold-Werke  Akt.-Ges.,  Chemnitz. — Electric  welding  ap- 
paratus. 
Morsbach  Schmirgelwerk,  Ohligs,  Rheinland. — Buffing 

and  polishing  machines  for  hardware  stores  and  profes- 
sional polishers.  Model  A  is  especially  adapted  for  the 

polishing  of  hollow-ground  razors  and  spoons;  Model  B, 
for  small  metal  parts  for  machinery;  Model  C  for  hard- 

ware stores,  etc. 
Peter  Friedr.  Muhlhof,  Remscheid. — Twist  drills  and 

milling  machines. 
Pharosfeuerstatten  G.m.b.H.,  Hamburg. — Portable  hard- 

ening furnaces. 
E.  Piechatzek,  Berlin,  N.  65.    Hoists  and  traveling  cranes. 
Piltz  &  Sohn,  Stuttgart. — Measuring  apparatus  for  in- 

side and  outside  diameters,  depth-measuring  devices  with 
dial  indicators. 

Pscherer  &  Co.,  Werkzeugmaschinenfabrik,  Leipzig.— 
Automatic  screw  machines  are  the  specialty  of  this  firm. 
The  length  of  the  screw  thread  can  be  changed  and 
adjusted  while  the  machine  is  operating.  Brass  screws  are 
cut,  cleaned,  sorted,  counted  and  heads  properly  slotted  or 
milled,  at  a  speed  of  500  to  600  per  hour. 
Pumpenfabrik  Urach,  Urach,  Wiirttemberg. — Pumps  for 

hydraulic  presses,  boiler-testing  pumps,  vacuum  pumps,  air 
compressors  and  manometers. 
Raboma  Maschinenfabrik  Hermann  Schoening,  Berlin 

Borsigwalde. — Specialty  for  past  20  years  of  drilling 
machines  of  several  types.  These  machines  have  been  con- 

structed for  iron  and  steel  building  purposes,  for  drilling 
holes  in  ship  plates,  locomotive  frames,  boiler  plates,  etc. 

Paul  Radeke,  Maschinenfabrik,  Berlin,  N.W.  87. — Power 
hammers  in  three  sizes,  of  30,  60  and  100  kg.  dead  weight. 
These  hammers  are  made  in  series  and  can  be  furnished, 
even  in  quantities,  on  short  notice.  Delivery  usually  in four  to  five  weeks. 

Wilhelm  Reh,  Werkzeugmaschinenfabrik  m.b.H.,  Deuben- 
Niederhaslich  bei  Dresden. — This  firm  now  specializes  in 
the  construction  of  precision  machines  on  the  multiple  pro- 

duction system.  Its  milling  machines  are  especially  note- 
worthy, being  constructed  solely  from  the  very  best  raw 

materials,  under  strict  elimination  of  all  "Ersatz"  mate- 
rials. The  spindle  is  of  the  best  alloy  steel,  adjustable  in 

both  front  and  rearl  phosphor  bronze  bearings,  very  strong, 
hardened  and  ground.  The  whole  machine  is  strongly  and 
powerfully  constructed.  Of  special  interest  is  the  Uni- 

versal dividing-head  which  has  an  attachment  for  differen- 
tial indexing.  The  dividing  wheel  is  larger  than  usual  in 

such  machines,  and  is  of  phosphor  bronze,  which  is  con- 
sidered an  advantage  by  that  firm.  The  machine  is  fitted 

with  an  exceptionally  large  and  roomy  tool  box,  which  con- 
tains, in_  addition  to  the  usual  tools  and  parts  used  in  dif- 
ferent kinds  of  work,  a  water  tank  and  a  pump  for  deliver- 

ing the  cooling  water  to  the  work.     Delivery  is  promised on  short  notice. 

Hans  Reisert  Gtm.b.H.,  Coln-Braunsfeld.— Oil  filtering 
apparatus,  lubricating  oils  and  greases. 

Riebe  Kugellager-  und  Werkzeugfabrik  G.m.B.H.,  Berlin- 
Weissensee. — This  firm  has  again  taken-iip  the  manufac- 

ture of  its  well-known  ball  bearings,  improving  its  work 
by  the  introduction  and  adaptation  of  the  latest  machinery. 
In  addition  it  manufactures  motor  plows  and  stationary 
internal  combustion  motors  for  benzol  and  similar  fuels. 
In  its  tool  and  machine  department  it  manufactures  milling 
machines.  One  of  the  new  departments  deals  with  the construction  of  technical  apparatus. 
Max  Rober,  Prazisionswerkzeugmaschinenfabrik,  Chem- 

"'?,^-. — "^^is  firm  makes  a  specially  designed  gear-cutting  and milling  machine,  capable  of  cutting  any  existing  type  of 
gear,  even  the  peculiar  designs  of  A.  E.  G.,  Bilgram,  Fel- 

lows and  Maag.  These  machines  are  for  the  highest  type 
of  precision  work,  although  turned  out  in  series  and  in 
quantity.  They  can  be  used  for  cutting  internally  toothed 
wheels,  without  being  designed  especially  for  this  work. 
They  are  built  in  so  compact  a  way  as  to  be  able  to  trim 
off  even  thick  layers  of  material,  which  is  a  tremendous saving  in  time. 

Rohm-Gesellschaft,  Prazisions-Werkzeugfabrik,  Zella-St. Blasil. — Manufactures  wrenches,  chucks  and  vises.  Deliv- eries cannot  be  promised  in  less  than  two  to  three  weeks. 
Ruthardt  &  Co.,  Stuttgart. — Division  of  measuring  instru- 

ments. Its  specialties  are  measuring  devises  fitted  with 
dials,  showing  inaccuracies  of  O.OI  mm.  The  firm  calls  par- ticular attention  to  the  fact  that  one  of  its  instruments 
with  dial  is  far  cheaper  in  actual  use  than  the  usual  type 
of  permanent  gage,  because  of  its  wide  range  and  applica- 

bility. It  will  serve  to  measure  a  hundred  different  sizes, 
while  a  gage  is  rarely  used  for  more  than  one  or  two  sizes. 
Delivery  guaranteed  inside  four  weeks. 
Samsonwerk  G.m.b.H.,  Berlin.— Turret  lathes,  automatic 

and  milling  machines,  shaping  machines  and  chucks. 
Schmirgelwerk  Dr.  Rudolf  Schonherr,  Schleifwar«n  und 

Spezialmaschinenfabrik,  Chemnitz-Furth.  —  Carborundum 
and  corundum  wheels  for  grinding  metals,  glass  and  stone, 
for  cleaning  castings,  for  rough  grinding  and  for  auto- 

matic polishing  of  large  flat  surfaces;  honing  stones,  whet- 
stones for  very  fine  work.  The  firm  also  makes  a  large 

variety  of  grinding  machines,  and  can  deliver  norma!  size? 
and  types  on  short  notice. 

H.  F.  Schnicke,  Werkzeugfabrik,  Chemnitz. — ^Two  divi- 
sions are  maintained — one  for  the  manufacture  of  spiral 

springs,  leaf  springs,  bumper  springs,  draw  and  compres- 
sion springs  of  various  kinds;  and  the  second  toi  the  con- 

struction of  cutting  and  boring  tools  for  the  different  types 
of  planing,  boring  and  milling  machines.  Gimlets,  awls 
and  gages  are  kept  in  stock  in  considerable  variety,  and 
delivery  can  be  made  from  stock.  Orders  for  special  sizes 
are  filled  quickly. 

Schuchardt  &  Schiitte,  Berlin  C  2. — This  firm  has  greatly 
expanded  its  manufacturing  facilities,  without  thereby 
restricting  its  original  business  of  wholesale  dealer  in 
machine  tools.  Its  factories  are  in  Berlin,  Neukoln,  Guben 
and  Vienna,  and  can  supply  practically  every  known  type 
of  machine  or  tool,  eitlier  from  its  own  plants,  or  as  a 
sales  representative  of  other  makes. 

L.    Schuler,    Goppingen. — Shears,    presses    and    turning  . 
lathes. 

Alfred  H.  Schiitte,  Koln-Deutz. — This  form  has  greatly 
extended  its  scope  of  manufacturing  machines  and  tools, 
the  wholesale  distribution  of  which  was  its  original  busi- 

ness. It  has  factories  in  Koln-Deutz,  Koln-Ehrenfeld,  Ber- 
lin, Treptow.  To  name  all  the  products  of  this  firm  would 

be  like  printing  a  list  of  the  machines  and  machine  tools 
on  the  market  in  the  whole  country,  although  naturally  it 
makes  a  specialty  of  some  particular  types.  Among  the 
late  additions  to  its  offerings  are  high-speed  boring  machines 
with  electric  drive,  needle-drawing  machines  and  a  large 
number  of  automatic  machines.  It  also  manufactures 
machines  for  all  kinds  of  grinding  processes. 

Schiittoff  &  Bassler  G.m.b.H.,  Chemnitz. — Screw  cutting 
machines,   turning  lathes. 
Earl  Schwemann,  Bohrmaschinenfabrik,  Gevelsberg. — 

High-speed  boring  machines. 
Richard  Specht,  Coswig  i/Sachsen. — Screw  cutting  ma- 

chines. 
Stahlwerk  Kabel,  C.  Pouplier,  Jr.,  Kabel  i/Westf.— Cold- 

drawn  and  cold-rolled  tool  steels,  silver  steel,  high-speed 
steel,  screw  cutting  machines,  gimlets,  awls,  saws  for  metal 
and  wood,  steel  tube  and  frame  steel  for  automobiles,  bi- 

cycles, motorcycles  and  airplanes. 
Thielicke  &  Co.,  Berlin. — Wholesale  house  for  automatic 
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screw  cutting  and  boring  machines,  drop  hammers,  planing 
and  milling  machines,  lathes  and  grinding  machines  of  high- 
grade  materials. 

Emil  Thuy,  Hagen  i/Westf. — Transmission  parts. 
Th.  Tielemann,  Eisen-  und  Stahlwerk,  Gevelsberg. — Cast- 

ings in  iron,  grey  iron,  steel  and  tempered  steel. 
Titania-Werk,  Berlin-Schoneberg. — Vertical  boring  ma- 

chines, milling  machines,  tools  and  gages. 
Anton  Tureczeck,  Berlin. — Micrometers  for  inside  meas- 

urements. 

Carl  Unger,   Stuttgart-Hedelfingen. — Grinding   machines. 
Andreas  Veigel,  Cannstatt. — Turret  lathes. 
Vereinigte  Flanschen-  und  Stanzwerke,  Hattingen. — 

Forged  flanges  for  wheels,  forged  pieces  for  railroad  use, 
dies  and  die-holding  pieces. 

Vereinigte  Modellfabriken,  Berlin-Landsberg. — Models  of 
wood. 

Robert  Wagner,  Eisenwarenfabrik,  Chemnitz. — One  of 
the  largest  factories  in  the  country  for  the  production  of 
metal  furniture  and  fixtures  for  machine  shops  and  big 
factories;  lockers  for  clothes  and  tools,  with  safety  locks; 
tables,  chairs,  stools,  tool  boxes,  etc.,  all  of  which  are  kept 
in  stock,  in  a  great  variety  of  sizes. 

H.  A.  Waldrich,  Solingen. — High-speed  boring  machines. 
Wandererwerke,  vormals  Winklhofer  &  Janicke  A-G., 

Schonau  near  Chemnitz. — This  company  maintains,  in  ad- 
dition to  its  famous  automobile,  bicycle  and  typewriter 

establishments,  a  department  for  machines  and  machine 
tools.  Its  specialty  in  this  line  are  milling  machines  in 
various  sizes,  all  of  which  are  built  in  series,  and  in  large 
numbers.  The  company  does  not  undertake  to  construct 
such  machines  to  order. 

Ferdinand  C.  Weipert,  Heilbronn. — This  firm  makes  a 
specialty  of  turning  lathes,  shaping  and  planing  machines 
in  a  number  of  sizes  and  types. 

J.  G.  Weisser  Sohne,  Werkzeug-Maschinenfabrik,  St. 
Georgen. — Several  milling  types  of  turning  lathes,  turret 
lathes,  boring  machines  and  milling  machines. 

Gebruder  Weissiker,  Schleifmaschinenfabrik,  Gera-Reuss. 
— For  many  years  this  firm  has  made  a  specialty  of  tool 
grinding  machines  and  other  important  machine  tools. 

Ernst  Fr.  Weisspflog,  Metallschrauben-  und  Muttern- 
fabrik,  Gera-R?uss. — Makes  a  specialty  of  supplying  screws, 
bolts,  nuts,  taper  pins  and  rivets,  as  well  as  plates  of  iron, 
steel  and  brass,  in  thickness  of  i  to  2  inches. 
Werkzeugmaschinenfabrik  Gebriider  Eberle,  Schonebeck 

an  der  Elbe. — Vertical  boring  machines  of  limited  variety. 
Requires  from  two  to  three  months  for  delivery. 
Werkzeugmaschinenfabrik  Gildemeister  &  Comp.  A-G., 

Bielefeld. — Milling  machines,  turret  lathes  and  automatic 
screw  machines;  all  these  machines  are  built  in  series  in 
large  quantities,  and  are  always  in  stock  in  many  sizes. 

Fritz  Werner  A-G.,  Maschinen-und  Werkzeugfabrik,  Ber- 
lin-Marienfelde. — This  firm  has  expanded  greatly  in  the  last 
few  years.  Formerly  a  specialized  manufacturer  of  ma- 

chinery for  the  production  of  rifles  and  ammunition,  it  has 
now  become  an  important  factor  in  the  manufacture  of  all 
types  of  machines  and  tools,  such  as  milling  and  grinding 
machines,  turning  lathes,  boring  and  centering  machines, 
die-sinking  machines,  wrenches,  vises,  monkey-wrenches 
and  other  tools.  During  the  war  the  firm  built  a  new  fac- 

tory in  Marienfelde  near  Berlin,  which  is  one  of  the  finest 
and  most  modem  in  Germany.  Delivery  of  most  profiucts 
in  three  to  six  months. 

Walter  Wessel,  Werkzeugmaschinenfabrik.  Rt  ■i:„,.ie:d. — 
This  firm  produces  vises  for  precision  work,  in  four  sizes, 
from  60  to  200  mm.  distance  between  jaws.  A  number  of 
special  types  of  vises  are  always  in  stock,  and  delivery  can 
be  made  on  short  notice. 

Wotan-Werke  A-G.,  Leipzig. — Turning  lathes,  milling  and 
shaping  'machines. 

A  Radius  and  Position  Gage  Problem 
S-,  By  Carman  Guerrera 

Here  is  a  problem  in  the  determination  of  a  distance 
by  means  of  radius  and  position  gages  which  I  have 
been  unable  to  get  anyone  to  solve  for  me. 

The  distance  to  be  determined  is  that  across  the 

two  0.400-in.  diameter  plugs  shown  in  the  figure. 

tained  by  two  separate  but  similar  calculations,  one 
of  which  follows: 

Draw  OD  parallel  to  MC,  AC  perpendicular  to  MC, 
AE  perpendicular  to  OE,  AB  parallel  .to  OE  and  con- 

nect O  and  A.     Draw  MN  perpendicular  to  OD. 
Then  in  triangle  MNO,  which  is  a  right  triangle,  we 

k   ?   
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RADIUS  AND  PO.'^ITION  GAGE  PROBLEM 

know  MO  which  is  given  as  0.125  in.  and  the  angle 
MON  which  is  42  deg.  by  construction.  We  want  to 
find  MN. 

MN  =  MO  sin  MON 

=  0.125  sin  42' 

=  0.084 

MN  =  CD    (Parallels  intercepted  between     (2) 
parallels  are  equal). 

In  the  right  triangle  ADO,  AD  and  OA  are  known. 
We  can  find  angle  AOD. 

AD  =  AF  +  CF  —  CD 
=  0.2  4-  0.203  —  0.084 =  0.319 

OA 

sin  AOD 

AOD 

=  0F  -^  FG 
=  2.5  +  0.2 
=  2.7 

AD 

~~  OA 

0.319 

2.7 
0.11815 

6'  47' 

(5) 

(4) 

(5) 

In  right  triangle  AOE,  OA  and  angle  AOE  are  known. 
We  can  find  OE. 

AOE  =  90°  —  YOD  —  AOD 

=  90°  —  42"  —6"  47' 

=  41°  13' OE  =  OA  cos  AOE 

=  2.7  cos  41°  13' 

=  2.031 

YZ=0£'  -f  AB 
=  2.031  +  0.200 =  2.231 

(6) 

(7) 

(8) 

[Owing  to  the  difference  in  diameter  of  the  two  arms 
of  the  radius  gage  the  required  distance  must  be  ob- 

XJ  may  be  found  by  a  similar  calculation.     Then  XY 

-f  YZ  is  the  required  distance.  Editor.1 
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Gairing  Service  Counterbores 
The  Gairing  Tool  Co.,  Inc.,  Detroit,  Mich.,  is  manu- 

facturing a  line  of  interchangeable  counterbores  of  the 
type  shown  in  the  illustration.  The  cutter  is  held  in 
position  and  driven  by  a  steel  ball  in  the  body  of 
the  holder  that  engages  a  slot   in  the  shank  of  the 

GAIRING  SERVICE  COUNTERBORES 

cutter.  The  cutter  can  be  removed  from  the  holder 
by  a  slight  turn  to  the  left  which  compresses  the  spring 
and  releases  the  ball  from  its  seat  in  the  slot.  The 

floating  ball  with  the  spring  pressure  beneath  auto- 
matically adjusts  itself  so  that  the  shoulder  of  the 

cutter  is  always  squarely  against  the  end  of  the  holder, 
thus  preventing  backlash  or  chatter.  The  slotted  spring 
nut,  holding  the  pilot  in  place,  seats  and  locks  itself 
in  a  60-deg.  pocket  in  the  end  of  the  cutter  shank 
and  prevents  the  pilot  from  becoming  loose.  The  body 
of  the  holder  having  no  projections  of  any  kind,  may 
be  threaded  to  receive  a  stop  collar,  an  arrangement 
that  will  permit  a  wide  range  of  adjustments.  The 
holders  are  made  in  four  sizes  known  as  Nos.  1,  2,  3, 
and  4.  They  will  take  any  size  of  cutter  from  i  to 
3  in.  in  diameter.  Complete  sets  of  these  tools  are  con- 

tained in  neat  boxes  having  hinged  covers.  The  No. 
2  set  is  known  as  the  fillister-  and  flat-head  screw  set, 
and  is  suitable  for  use  for  all  sizes  of  such  screws  from 
J  to  i  in.  The  No.  5  set  includes  two  countersinks, 
fifteen  cutters,  thirty-eight  pilots,  three  holders,  and 
an  assortment  of  pilot  nuts  and  wrenches  for  same. 

Standard  Rolling  Mill 
A  rolling  mill  designed  for  the  high-speed  rolling  of 

wire  and  thin-gage  flat  stock  is  a  recent  product  of  the 
Standard  Machinery  Co.,  Auburn,  R.  I.  The  rolls  are 
hollow,  made  of  steel,  and  are  hardened  and  ground.  The 
herringbone  pinions  that  transmit  power  to  the  rolls 
are  inclosed  in  the  housings  and  run  in  a  bath  of  oil. 
The  housings  are  made  in  halves,  the  joint  being  of 
oil-tight  packing.  Roller  bearings  are  provided  for  the 
roll  necks.  A  water-cooling  system  circulating  through 
the  bodies  of  the  rolls  keeps  the  surfaces  cool  while  the 
machine  is  running  at  high  speed.  Three  trains  of  gears 
are  used  to  drive  the  machine.  These  include  three  fab- 
roil  pinions,  one  of  which  is  attached  to  the  motor  shaft. 

All  of  the  other  gears,  including  the  herringbone  pinions, 
are  made  of  steel  and  have  cut  teeth.  The  power  is  sup- 

plied by  a  5-hp.  variable-speed  motor;  the  peripheral 
speed  of  the  rolls  ranges  from  100  to  225  ft.  per  minute. 

A  special  feature  of  the  mill  is  the  adjustable  draw 

plate  or  Turk's  head,  shown  at  the  rear  of  the  roll  hous- 
ing with  its  cover  removed.    The  rolls  and  boxes  art 

STANDARD  ROLLING  MILL 

easily  removable.  Adjustments  for  different  thicknesses 
of  stock  can  be  made  by  means  of  the  four  square-headed 
screws.  These  are  provided  with  micrometer  collars 
which  permit  an  independent  adjustment  of  0.001  in. 
for  each  of  the  vertical  and  horizontal  rolls.  Lateral 

adjustment  of  the  Turk's  head,  permitting  the  entire 
surface  of  the  main  rolls  to  be  used,  is  made  by  the 
handwheel  at  the  left.  The  main  rolls  are  6  in.  in  diam- 

eter and  4i  in.  in  width,  but  special  rolls  are  used  to 
suit  conditions. 

The  advantage  in  placing  the  Turk's  head  directly 
back  of  the  rolls  is  that  in  this  position  it  can  be  used 
for  edge  rolling  and  for  sizing  special  shapes.  It  can 
also  be  used  to  some  extent  as  a  straightener.  For  edge 
rolling,  the  horizontal  rolls  control  the  width  of  the  stock 
and  the  form  and  shape  of  the  edges,  while  the  vertical 
rolls  are  adjusted  downward  to  control  the  thickness. 
The  housings  on  each  mill  are  planed  at  the  front  side, 

as  well  as  at  the  back,  to  accommodate  the  Turk's  head 
in  order  that  the  mills  can  be  run  in  tandem  if  desired. 
The  adjusting  mechanism  on  top  of  the  main  housings 
is  controlled  by  a  single  handwheel,  the  movement  of 
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which  operates  both  adjusting  screws  simultaneously. 
By  removing  the  center  pinion,  the  screws  may  be 
adjusted  independently. 

Ferracute  Embossing  Press 
The  toggle  embossing  press  .shown  in  Figs.  1  and  2,^ 

has  recently  been  built  by  the  Ferracute  Machine  Com- 
pany, Bridgeton,  N.  J.  The  frame  is  a  one-piece  cast- 

ing, the  columns  being  set  close  together  to  minimize  all 
possible  spring.  Each  column  is  13-in.  square  with  a 
vertical  5J-in.  cored  hole  containing  a  5-in.  steel  bar,  the 
combined  tensile  strength  of  columns  and  bars  allowing 

for  a  large  safety  factor  over  the  450-ton  pressure — for 
which  the  machine  has  been  designed. 

The  toggles  are  set  in  the  lower  portion  of  the  press 
and  are  operated  by  an  eccentric  shaft  at  the  back  as 
shown  in  the  rear  view,  Fig.  2.  This  shaft  obtains  its 
motion  from  the  large  gear  on  its  outer  end,  connection 
being  made  by  a  clutch.  Pressure  on  the  treadle  causes 

the  press  to  start  and  make  a  stroke,  automatically  stop- 
ping when  a  complete  stroke  has  been  made.  If  con- 

tinuous action  is  desired,  the  treadle  may  be  locked  down. 
The  ram  has  a  stroke  of  2  in.  The  distance  from 

head  to  ram,  when  the  latter  is  in  its  lowest  position,  is 
20  inches. 

A  sliding  die  chuck  is  given  an  intermittent  horizon- 
tal motion  of  10  in.  by  a  series  of  levers  connected  to 

the  main  shaft  by  means  of  a  cam.  This  movement 
causes  the  chuck  to  pause  during  the  stroke  as  the  em- 
boL  ling  or  coining  dies  come  together. 

'J  le  flywheel,  motor  pinion,  main  gear  and  its  pinion 
art  5ll  thoroughly  guarded  and  wire  mesh  is  cast  be- 
tweo.i  the  arms  of  the  flywheel  and  gear  as  an  additional 
safety  precaution. 

The  head  is  vertically  adjusted  by  means  of  a  wedge 

FIG. 
FERRACUTE  EMBOSSING-  PRESS,  REAR  VIEW 

FIG.    1.      FERRACUTE    EMBOSSING   PRESS,    FRONT   VIEW 

that  is  moved  horizontally,  thus  permitting  the  pressure 
to  be  transmitted  through  solid  metal  The  weight  of 
the  head  is  taken  by  a  helical  spring  at  the  top  of  the 
press.  Thorough  lubrication  of  the  toggles  so  essen- 

tial in  presses  of  this  character,  is  provided  for  by  num- 
erous oil  cups. 

The  press  makes  30  strokes  per  minute.  An  electric 
motor  furnishes  the  drive  through  a  raw-hide  pinion 
engaging  teeth  that  are  cut  in  the  rim  of  the  flywheel. 
The  total  weight  of  the  machine  is  about  18,500  pounds. 

Davis  Cone-Drive  Shaping  Machine 
The  shaping  machine  manufactured  by  the  Davis 

Machine  Tool  Co.,  Inc.,  Rochester,  New  York,  until  re- 
cently was  made  with  gear-box  drive  only,  but  an  ad- 

ditional model,  equipped  with  a  four-step  cone  drive, 
is  now  being  built. 

The  new  drive  through  the  four-step  cone  pulley  and 
double  back  gears,  gives  eight  ram  speeds  in  geometric 
progression,  the  range  being  from  10  to  115.  The 
machine  has  the  same  quick-return  feature  and  V-ways 
with  roll  oilers  as  the  older  model.  The  base  is  of 
heavy  design  and  extended  to  accommodate  the  table 
support.  The  elevating  screw  is  of  the  telescopic  type. 
Quick  adjustment  of  the  ram  is  obtained  by  the  hand- 
wheel  at  the  top,  and  the  stroke-adjusting  mechanism 
has  a  dial  which  indicates  the  length  of  stroke  set. 
The  head  is  graduated  and  swivels  through  an  arc  of 

120  deg.  The  down-feed  screw  is  provided  with  an  ad- 
justable micrometer  collar.  All  driving  gears  are  cut 

from  solid  steel  and  are  mounted  on  shafts  which  are 

supported  at  both  ends  by  substantial  bearings.  The 
gear  change  is  made  by  a  conveniently  located  lever  that 
slides  one  double  gear.  The  regular  equipment  includes 
a  heavy  swivel  vise,  all  necessary  wrenches  and  the  coun- 
tershaft. 
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0AVIS  CONE-DRIVE  SHAPING  MACHINE 
Specifications:  Planes,  long  163  in.,  wide  21  in. ;  maximum  dis- 

tance table  to  ram,  17J  in.  ;  vise,  between  jaws,  10  in. ;  height, 
floor  to  ram,  40J  in.  ;  power  down  feed,  6J  in. ;  size  of  box  table, 
12  X  14  in. ;  largest  cone  step,  12  in.  ;  width  of  drive  belt,  3  in. ; 
r.p.m.  of  countershaft,  290 ;  changes  of  speed,  8 ;  size  of  ship- 

ping case,  44  X  Gl  X  68  in,  ;  floor  space,  43  x  72  in. 

On  special  order  this  machine  can  be  equipped  with 
power  down  feed,  swivel  box  table,  tilting  table  top, 
circular  attachment  interchangeable  on  top  of  table  or 
vertically  on  saddle,  cone  mandrel  and  index  centers. 

G.  E.  25-Pound  Bench-Type  Electric 
Metal  Melter 

The  General  Electric  Company  has  developed  a  new 
electrically  operated  device  for  melting  lead,  babbit  and 
similar  metals,  known  as  the  25-lb.  electric  metal-melter 
bench-type  pot.  This  device  is  designed  to  eliminate 
the  loss  of  time  and  material,  and  risks  of  losses  by 
fire,  accidents,  etc.,  which  attend  the  melting  of  metals 
in  a  haphazard  manner. 

This  new  pot  is  of  durable  construction,  having 
four  short  legs  and  a  flange  on  the  upper  rim,  so  that 
it  may  either  be  stood  on  a  table,  or  the  floor,  with- 

out fear  of  upsetting,  or  lowered  into  a  hole,  so  as 
to  be  flush  with  the  top  of  the  table.  It  is  fitted  with 
a  plug  and  socket  fixture  that  can  be  attached  to  any 
electric-light  circuit. 

The  heating  element  is  a  coil,  wound  around  the 
container  from  top  to  bottom,  and  thoroughly  insulated 
from  the  outside,  thus  insuring  an  even  distribution 
of  heat  through  the  contents  of  the  pot,  and  preventing 
temperature  loss  due  to   radiation. 

The  automatic  regulation,  which  is  the  principal  fea- 
ture of  the  device,  has  been  obtained  by  constructing 

the  heating  element  of  wire  which  has  a  positive  tem- 
perature coefficient.  That  is  to  say,  when  the  tempera- 

ture of  the  heating  element  rises,  its  resistance  rises 
proportionally,  thus  limiting  the  current  and,  conse- 

quently, the  heat.     When  cold  metal  is  put   into  the 

G.E.    25-POUND    ELECTRIC    BE.NCH-TYPB    METAL    MELTER 

container,  the  initial  rise  of  current  is  enough  to  melt 

it  quickly,  but,  after  it  is  melted,  the  current  is  auto- 
matically reduced  to  just  enough  to  keep  it  molten, 

but  not  enough  to  burn  it.  This  does  away  with  the 
thick  scum  of  oxidized  metal  around  the  top. 

The  operator  may  go  away  and  leave  the  pot  to  itself 
when  necessary  without  fear  of  wasting  good  metal 
through  too  much  heat,  or  setting  something  on 
fire. 

"Am-pe-co"  Direct-Reading  Cylinder Gage 

A  cylinder  gage,  designed  particularly  for  the  use  of 
garage  mechanics  and  intended  as  a  substitute  for  the 
inside  micrometer,  has  been  introduced  by  the  American 

Machine  Products  Co.,  Marshr'ltown,  Iowa.     It  has  the 

"AM-PE-CO"  DIRECT-READING  CYLINDER  GAOB 

advantage  of  extreme  simplicity.  When  measuring  it  is 

merely  a  matter  of  finding  one  of  the  nine  blades  to  fit 
the  bore  and  then  reading  the  size  that  is  stamped  on 

that  blade.  The  blade  to  be  used  is  set  at  right  angles 

to  the  others  and  the  cylinder  size  is  determined  in  the 

same  manner  as  when  calipering.  The  blades  are  hard- 
ened and  ground  and  the  ends  ground  to  a  true circle. 
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Utilizing  "White  Coal" 
From  Harvey's   Weekly 

ALONG  step  has  at  last  been  taken  toward  removing 
one  of  the  greatest  industrial  reproaches  of  this 

nation.  The  water-power  bill  which  has  been  enacted 
by  substantial  majorities  may  not  be  an  ideal  measure, 
in  all  its  details.  It  is  an  ideal  measure  in  its  principal 

purpose,  which  is  to  utilize  the  billions  of  dollars'  worth 
of  energy  now  running  to  waste  every  year.  Informed 
and  judicious  men  estimate  that  the  available  water 
power  of  the  United  States  at  present  unutilized  is 
worth,  at  present  prices  of  fuel,  not  less  tha"  five 
billion  dollars  a  year.  That  is  more  than  three  times 
the  value  of  the  coal  now  consumed. 

It  is  a  strange  thing  that  throughout  most  of  the 

country  this  enormous  potentiality  of  nature's  forces 
has  been  so  largely  neglected.  In  part  it  has  been,  no 
doubt,  because  of  conflicting  claims  to  the  use  of 
streams,  which  needed  to  be  determined  by  legislation. 
That  is  a  need  which,  we  may  hope,  will  be  sufficiently 
met  by  the  bill  just  passed.  But  there  has  been  another 
reason,  anterior  to  that;  foolish  in  the  extreme,  yet 
undeniably  potent.  It  was  the  notion  that  water  power 

was  a  primitive  form  of  energy,  unworthy  of  an  up- 
to-date  people,  and  that  it  should  be  discarded  along 
with  the  stage-coach  and  the  sailing  ship.  It  is  true 
that  it  is  a  very  ancient  device.  But  it  is  also  true 
that  in  its  utilization  it  employs  some  of  the  very  latest 
and  most  striking  inventions  of  human  ingenuity,  in 
turbines  and  in  electric  plants  for  transmission  to  a 
distance. 

This  latter  is  one  of  the  most  important  of  all  con- 
siderations. Formerly  it  was  possible  to  use  water 

power  only  at  the  very  spot  where  it  was  generated,  and 
it  was  very  frequently  the  case  that  it  was  impracticable 
to  use  it  there.  Factories  could  not  be  built  and  oper- 

ated in  the  remote  places  where  nature  had  provided 
cataracts.  And  the  use  of  water  power  for  anything 
more  than  tumiilg  mill  wheels  was  undreamed  of.  But 
now,  with  practicable  methods  of  transmitting  power  to 
considerable  distances  without  great  loss,  a  stream  in 
an  uninhabited  wilderness  may  drive  the  machinery  of 
mills  many  miles  away,  or  run  the  street  cars  and  light- 

ing plants  of  a  distant  city. 
In  one  important  respect  water  power  differs  from 

most  other  natural  resources.  That  is,  its  inexhaustible- 
ness-  If  we  burn  a  million  tons  of  coal,  it  is  gone 
forever,  and  we  shall  have  just  as  much  !ess  to  draw 
upon.  But  if  we  use  in  one  year  the  300,000,000  hp. 
that  experts  tell  us  can  be  developed  from  streams,  we 
shall  have  just  as  much  the  next  year,  and  the  next, 
and  so  on  forever.  In  a  sense,  therefore,  there  has 
been  no  waste  in  letting  the  streams  flow  unutilized. 
For  all  the  millions  of  horsepower  thus  neglected,  we 
are  no  poorer.  We  have  just  as  much  left.  But  there 
has  been  a  great  loss  from  that  neglect  in  the  depletion 
of  our  coal  supply.  Had  we  utilized  the  water,  we 
should   now  have  hundreds   of   millions    more   tons   of 

coal  available  for  those  uses — for  there  are  some,  of 
great  importance — for  which  water  power  cannot  be 
used  and  coal  is  indispensable. 

Other  nations  learned  the  lesson  long  ago.  Italy, 

having  no  coal,  long  ago  made  use  of  "white  coal"  from 
her  mountain  streams.  Secretary  Lane  told  us  the 

other  day  that  "Far-sighted,  purposeful  Germany 
fought  four  and  a  half  years  upon  the  strength  of  gear 

power  plants  run  by  the  snows  of  the  Alps."  She  did 
not,  it  is  true,  depend  upon  that  power  alone,  but  used 
freely  the  coal  from  the  mines  which  she  had  stolen  . 
from  France.  But  her  use  of  water  power  was  a  very 
material  factor  in  her  prosecution  of  the  war,  as  it  had 
been  in  her  development  of  the  industries  of  peace  in 
former  years.  There  is  no  other  large  country  in  the 
world  so  well  watered  as  ours,  or  so  well  provided  with 
water  power. 

In  any  circumstances  we  should  utilize  it.  We  should 
have  done  so  long  ago.  But  the  lessons  of  the  recent 
coal  strike  are  unmistakable,  and  were  decisive  in  mov- 

ing Congress  to  the  long-delayed  action  which  has  just 
been  taken.  A  few  weeks  ago  we  were  exclaiming  in 
indignation  at  the  spectacle  of  people  suffering  from 
cold  and  from  stoppage  of  industries,  when  the  coal  they 
needed  was  lying  in  the  ground  at  their  feet.  It  is  a 
comparable  spectacle  to  see  them  thus  suffering  when 
the  physical  energy  which  would  supply  their  needs  is 
flowing  unutilized  downstream,  past  their  cities,  to 
the  sea.  If  now  the  country  shall  take  full  advantage 
of  the  opportunities  afforded  by  the  new  law,  another 
coal  famine,  if  ever  it  occurs,  will  be  robbed  of  more 
than  half  its  terrors. 

Every  Man  an  Efficiency  Engineer 
From  Power 

JOHN  LEITCH  in  his  excellent  book,  "Man-to-Man, 
the  Story  of  Industrial  Democracy,"  relates  that  in 

one  plant  at  a  meeting  of  the  employees  the  suggestion 
was  made  by  one  that  an  efficiency  engineer  be  called 
in  to  instruct  the  men  in  better  niethods  for  doing  their 

work,  and  to  increase  production.  Much  discussion  fol- 

lowed, and  finally  one  of  the  men  blurted  out,  "We  have 
268  efficiency  engineers  right  here  now!"  (There  were 
268  employees  in  the  plant,  and  they  were  all  present 
at    the    meeting.) 

There  is  a  tremendous  amount  of  sound  reasoning  and 
good  judgment  expressed  in  that  short  statement,  and 
it  should  be  true  of  every  plant.  When  by  instruction 
and  co-operation  each  man  is  induced  to  take  the  inter- 

est that  he  should  in  the  plant  in  which  he  is  employed, 
then  each  man  will  become  an  efficiency  engineer.  It 
will  be  unnecessary  to  call  in  outside  aid  to  find  the 
weak  spots,  and  to  devise  better  methods  of  doing 
things.  No  man  can  be  as  familiar  with  the  workings 
within  a  shop  as  he  who  spends  day  after  day  at  his 
bench,  at  his  lathe,  or  on  whatever  his  job  may  be. 

Every  workman  should  constantly  keep  before  his 
mind  these  three  questions : 
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Am  I  doing  my  work  in  the  most  economical  way  for 
the  interests  of  my  employer?  (Which,  by  the  way, 

generally  prove  to  be  the  employee's  interests  also.) 
Am  I  eliminating  all  possible  wastes  of  time,  energy 

and  material? 

Am  I  doing  ever}rthing  possible  to  advance  myself  in 
my  work,  both  to  my  own  profit  and  for  the  interests 
of  my  emiployer? 

If  a  man  can  answer  "yes"  to  all  these  questions, 
then  however  humble  may  be  his  position,  however 
rough  and  unskilled  may  be  his  labor,  that  man  is  an 

"efficiency  engineer,"  and  as  such  a  most  valuable  asset 
to  his  employer.  On  the  other  hand,  the  reverse  is 
true.  Any  man,  no  matter  how  high  a  position  he  may 

hold,  who  can  not  answer  "yes"  to  the  foregoing  ques- 
tions not  only  is  depriving  his  employer  of  services  that 

are  his  due,  but  is  decreasing  production,  increasing 
costs  and — what  should  be  of  more  interest  to  him — 
retarding  his  own  development  and  advancement.  And 
it  is  such  men  that  make  it  necessary  to  bring  in  effi- 

ciency experts  from  the  outside. 
The  profession  of  efficiency  engineering  has  been 

greatly  abused,  until  in  many  plants  an  efficiency  engi- 
neer is  looked  upon  with  suspicion  by  employer  and 

employee  alike.  The  mere  use  of  the  words  arouses  a 
feeling  of  hostility  at  once.  This  works  a  hardship 
upon  the  great  number  of  men  who  are  qualified  by 
training  and  ability  to  give  expert  advice  in  matters  of 
cutting  costs,  increasing  production  and  reducing 
wastes,  and  who  have  made  this  work  their  profession. 

But  if  the  eniployees  of  every  plant,  large  or  small, 

would  adopt  for  their  motto  the  words,  "Every  Man  an 
Efficiency  Engineer,"  there  would  be  no  occasion  for 

A  outside  experts  to  be  called  in.  Labor  and  capital  would 
B  alike  benefit  thereby,  fuel  administrators  would  be 
B  unnecessary,  and  power  plants  would  operate  at  effi- 
H-  ciencies  heretofore  unheard  of. 

Ii; 
Stolen  Trade  Marks 
From  Automotive  Industries 

T  IS  interesting  to  note  the  interest  created  among 
.manufacturers  of  automotive  vehicles  by  a  newspaper 

dispatch  printed  during  the  New  York  show,  stating 
that  an  enterprising  Portuguese  automobile  tradesman 
had  taken  advantage  of  the  trade-mark  laws  to  register 
in  several  European  countries  the  trade  marks  by  which 
forty-three  American  cars  are  known.  It  is  probable 
that  this  man  is  patiently  waiting  for  some  of  the 
American  manufacturers  to  ask  him  his  price  to  sell 
them  what  should  be  their  own  rights. 

Some  of  the  makers  were  amazed  at  this  turn  of 
affairs,  but  there  is  little  reason  why  they  should  be 
even  mildly  surprised  that  they  have  been  robbed  of 
their  rights.  It  certainly  was  not  because  chey  have 
not  been  warned.  Speaking  for  Automotive  Industries, 
we  can  say  that  repeated  warnings  have  been  given 
as  to  the  liability  of  a  copyright  to  be  stolen,  and  we 
have  told  many  times  of  similar,  if  less  extensive,  rob- 

beries of  this  kind.  Also  these  columns  have  pointed 
out  many  times  the  way  by  which  the  manufacturer 
could  protect  his  trade  mark  at  a  nominal  expense. 

The  trade-mark  specialists  have  advertised  exten- 
sively to  obtain  customers  for  their  service  and  they 

have  taken  very  good  care  of  those  who  became  their 
clients.  But  there  were  many  manufacturers  who  were 
actually  selling  cars  abroad  who  did  not  protect  their 

trade  marks.  Some  manufacturers,  despite  warnings, 
permitted  their  agents  abroad  to  register  their  trade 
marks  and  when  the  occasion  arose  to  change  agents, 
they  found  that  they  could  not  because  the  smart  agent 
had  registered  the  trade  mark  as  his  own.  Of  course, 
this  involved  a  settlement  and  some  have  been  costly. 

Just  as  a  word  of  warning,  we  might  say  to  any 
manufacturer  who  has  not  registered  his  trade  mark 
abroad,  or  whose  trade  mark  has  not  been  stolen:  ACT 
AT  ONCE. 

[The  American  Machinist  also  has  published  numer- 
ous articles  concerning  the  use  and  protection  of  trade 

marks. — Editor.] 

Profit  Sharing 

From  Mechanical  World,  England 

THE  significance  of  the  number  of  profit-sharing 
schemes  which  are  being  launched  just  now  should 

not  be  missed,  and  engi.ieering  firms  are  by  no  means 
the  least  prominent  in  this  movement.  The  primary 
idea — indeed,  fundamentally,  the  sole  idea — is  of  course 
to  give  the  worker  that  same  interest  in  the  business 
or  firm  in  which  he  is  engaged,  as  the  capitalist  and  the 
shareholder.  Profit  sharing  has  had  a  somewhat 
chequered  career,  in  which  outstanding  successes  and 
outstanding  failures  appear.  At  root,  the  principle  is 
the  right  one,  and  only  prejudice  has  prevented  its  more 
rapid  expansion. 

The  attitude  now  being  taken  by  employers  seems 

to  be  to  outline  a  scheme  which  in  the  first  place  pro- 
vides for  the  payment  of  full  trade-union  rates  of  wages. 

That  should  essentially  sweep  away  trade-union  preju- 
dice, on  the  ground  that  the  share  in  profits  is  offered 

in  lieu  of  wages.  That  objection  has  often  been  made, 
although  we  are  not  aware  of  any  scheme  of  which 
that  is  a  principle. 

The  employers  in  recent  schemes,  therefore,  are,  so 
to  speak,  unconcerned  as  to  what  attitude  the  unions 
take,  for  if  a  workman,  after  receiving  his  recognized 
wages,  is  offered  something  more  as  a  share  of  profits, 
he  may  refuse  it  if  he  likes.  Schemes  on  this  basis  are 

likely  to  meet  with  the  approval  of  the  more  level- 
headed of  workmen,  although  there  is  the  drawback 

that  the  man  who  does  not  put  himself  out  to  do  more 

than  a  minimum  amount  of  work  gets  the  same  share 

of  the  profits  as  the  man  who  puts  his  heart  into  his 

work. 

Class  Privilege 

From  Harvey's  Weekly 

WE  BELIEVE  that  there  is  nothing  more  odious 
in  a  democracy  than  class  privilege.  Wars  have 

been  fought  to  destroy  the  detested  thing,  and  they 

have  been  righteous  wars,  and  successful.  There  was 

once  a  parochial  political  boss  who  defied  a  writ  in- 
tended to  prevent  him  from  corrupting  an  election, 

with  the  cynic  sneer,  "Injunctions  don't  go  here!" 
But  he  himself  did  speedily  go— to  prison.  There  was 

another,  a  conspicuous  labor  leader,  who  similarly  defied 

injunctions;  who  is  at  the  present  moment  serving  a 
long  term  in  the  penitentiary.  It  is  a  dangerous  thing 
to  defy  the  common  law  of  the  land,  and  to  claim  for 
individuals  or  for  classes  immunity  from  the  penal  code. 
There  is  room  in  the  United  States  for  only  one  system 
of  law  and  justice,  with  equal  and  impartial  jurisdiction 
over  all  men. 
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Navy  Oflfering  Surplus  Materials 
for  Sale 

The  United  States  Navy  is  oflfering 
for  sale  large  quantities  of  metal  bar 
stock,  steel  in  commercial  sizes,  copper 
and  brass  tubing  and  bolts  and  nuts 

•which  have  been  declared  surplus  for 
Navy  needs.  Included  in  the  material 
available  for  sale  are  16,000  tons  of 
commercial  steel.  All  of  the  material 
oflfered  by  the  Navy  has  never  been 
used. 

The  disposal  of  the  steel,  copper  and 
brass,  and  other  surplus  material  of 
the  Navy  Department  is  in  charge  of 
Commander  C.  G.  Peterson,  director  of 
the  Board  of  Sales,  Division  of  Sup- 

plies and  Accounts,  Washington,  D.  C. 
The  surplus  supply,  which  is  located 

at  various  naval  stations,  is  being 
oflfered  for  sale  at  current  market 
prices.  Detailed  information  may  be 
obtained  from  the  Washington  office  or 
naval  stations  at  the  following  points: 
New  York,  Boston,  Philadelphia,  Nor- 

folk, Va.,  Charleston,  S.  C,  and  Great 
Lakes,   111. 

  » 

Consolidation  of  Electric  Welding 
Companies 

Associated  Welding  Companies,  Inc., 
is  the  name  of  a  new  corporation  being 
effected  that  will  include  the  consoli- 

dation of  the  following  companies: 
Electric  Welding  Company  of  America, 
New  York;  Electric  Welding  Company 
of  America,  Baltimore;  Electric  Weld- 

ing and  Shipbuilding  Company  of  Can- 
ada, Montreal;  Electric  Welding  Com- 
pany of  America,  Portland,  Me.;  Elec- 

tric Welding  Company  of  Boston,  Bos- 
ton; Brooklyn  Electric  Welding  Com- 
pany; New  York  Electric  Welding  Com- 
pany; Electric  Welding  and  Ship  Re- 

pairing Company  of  Pennsylvania; 
Electric  Welding  Company  of  America, 
Norfolk,  Va.;  Ohio  Welding  Company, 
Cleveland;  Electric  Welding  Company 
of  the  Argentine,  Buenos  Aires;  Com- 
paiiia  Soldatura  Electrica  de  Espaiia, 
Bilbao,  Spain;  Brooklyn  Ship  Repair 
Company,  Brooklyn.  The  main  office 
of  the  new  corporation  will  be  in 
Brooklyn. 

Seventy-Third  Birthday  of 
Thomas  A.  Edison 

Yesterday,  Feb.  11,  1920,  was  the 
seventy-third  birthday  of  Thomas  A. 
Edison,  the  inventor  and  pioneer,  who 
has  done  so  much  to  make  this  the 
greatest  electrical  period  in  history. 
Mr.  Edison  started  his  electrical 

career  as  a'  plug  operator  sixty  years 
ago  and  today  his  great  achievements 

are  shown  by  about  1,500  United  States 
patents  of  which  500  at  least  have  been 
"master"  or  remain  "controlling." 

It  is  impossible  to  estimate  the  total 
contribution  to  the  wealth,  happiness 
and  prosperity  of  the  world  of  this 
great  American  electrical  engineer  who 
is  the  inventor  of  the  phonograph,  the 
founder  of  the  motion  picture  industry 
and  a  leader  in  domains  so  widely  apart 
as  chemistry  and  cement  making. 

At  the  outbreak  of  the  world  war  Mr. 

THOMAS  A.  EDISON 

Edison  patriotically  offered  his  services 
and  was  appointed  head  of  the  Naval 
Consulting  Board.  He  devoted  himself 
quite  largely  to  military  and  naval 
problems  such  as  those  connected  with 
the  suppression  of  the  submarine  boat. 

Mr.  Edison  has  received  innumerable 
degrees  and  marks  of  recognition,  the 
latter  including  the  Albert  gold  medal 
of  the  Royal  Society  of  Arts  of  Eng- 

land and  the  John  Fritz  gold  m«dal  of 
the  four  national  engineering  societies 
of  America.  The  Edison  gold  medal 
was  founded  in  the  American  Institute 
of  Electrical  Engineers  in  1904  and  has 
since  been  awarded  to  several  great 

electrical  engineers  and  scientists.  Va- 
rious organizations  bear  his  name, 

notably  the  Association  of  Edison  Illu- 
minating Companies.  In  1918,  on  his 

birthday,  the  Edison  Pioneers,  whose 
membership  is  composed  of  men  asso- 

ciated with  him  in  his  work  and  enter- 
prises up  to  1885,  was  founded.  Mr. 

Edison  is  a  member — honorary  in  sev- 
eral instances — of  a  great  number  of 

societies,  and  though  in  no  sense  a  club 
man,  is  an  honorary  member  of  the 
Engineers'  Club  of  New  York. 

Koehring  Company  Opens  Three 
Southern  Offices 

The  Koehring  Machine  Company,  of 
Milwaukee,  it  is  understood,  will  open 
offices  in  Atlanta,  Jacksonville  and  New 
Orleans  under  the  name  of  the  Atlan- 

tic Equipment  Company. 
The  Atlanta  branch  will  handle  the 

Koehring  line  of  concrete  pavers,  mix- 
ers, loaders  and  sifters,  together  with 

other  lines  of  concrete  equipment.  A 
service  department  will  be  maintained, 
which  will  keep  in  stock  repair  parts 
and  machinery. 

N.  A.  Coulter  has  been  named  man- 
ager of  the  sales  department  and  will 

be  actively  in  charge  with  headquar- 
ters in  Atlanta.  The  New  Orleans  office 

will  be  represented  by  Tom  E.  Foster 
and  Warren  Shankle.  S.  P.  Galley  and 
W.  S.  Ansley,  Jr.,  will  have  charge  of 
the  Jacksonville  office. 

Steinmetz  Motor-Car  Corporation 
The  Steinmetz  Motor  Car  Corpora- 

tion, with  executive  and  sales  offices 
in  the  Ziegler  Building,  512  Fifth  Ave., 
New  York,  has  been  chartered  under 
the  laws  of  the  State  of  Maryland  with 
a  capital  of  $2,000,000  to  manufacture 
a  new  type  of  light-weight  electric  de- 

livery truck  and  an  improved  electric 
industrial  car  for  use  in  manufacturing 
plants.  Both  cars  are  the  invention 
of  Dr.  Charles  P.  Steinmetz,  chief  con- 

sulting engineer  for  the  General  Elec- 
tric Company,  Schenectady,  N.  Y.  Dr. 

Steinmetz  will  act  as  consulting  engi- 
neer to  the  Steinmetz  Motor  Car  Cor- 

poration and  is  a  member  of  its  board 
of  directors.  The  company  has  ac- 

quired a  manufacturing  plant  at  Balti- 
more, Maryland. 

The  officers  of  the  corporation  are: 
A.  Robert  Elmore,  president;  J.  P.  Story, 
Jr.,  vice  president;  Nelson  H.  Truett, 
secretary  and  treasurer.  The  board  of 
directors  includes:  Herbert  A.  Wag- 

ner, president  Consolidated  Gas,  Elec- 
tric Light  and  Power  Co.,  Baltimore, 

Md. ;  William  F.  Ham,  president  Wash- 
ington Railway  and  Electric  Co.,  Wash- 
ington, D.  C. ;  Lindsay  Hopkins,  banker, 

director  American  Hide  and  Leather 
Co.,  vice  president  and  director  Santa 
Cecelia  Sugar  Co.;  A.  Robert  Elmore, 
banker,  of  Moorehead  &  Elmore,  Wash- 

ington, D.  C,  members  New  York  Stock 
Exchange  and  president  Universal 
Body  Co.;  Guy  Scott,  president  Conti- 

nental Trust  Co.,  Washington,  D.  C; 
J.  P.  Story,  Jr.,  of  Story  &  Cobb,  Wash- 

ington, D.  C,  director  American  Hide 
and  Leather  Co.,  director  Commercial 
National  Bank,  Washington,  D.  C.,  and 
Charles  P.  Steinmetz. 
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Progress  of  the  American  Engi- 
neering Standards  Committee 

After  three  years  of  p;,instaking 
investigation  and  discussion  by  the 
engineering  fraternity,  and  under  the 
guidance  of  Prof.  Comfort  A.  Adams 
as  chairman,  the  revised  constitution 
of  the  American  Engineering  Stand- 

ards Committee,  along  with  the  by- 
laws and  rules  of  procedure,  has  been 

adopted,  and  has  been  ratified  by  the 
American  Society  of  Civil  Engineers, 
the  American  Institute  of  Mining  and 
Metallurgical  Engineers,  the  Ameri- 

can Society  of  Mechanical  Engineers, 
the  American  Institute  of  Electrical 
Engineers,  and  the  American  Society 
for  Testing  Materials,  and  the  three 
Government  departments  —  Commerce, 
Navy  an  1  War.  Each  of  these  inter- 

ests has  three  representatives,  and 
although  the  committee  as  it  exists 
today  consists  of  twenty-four  members, 
the  new  committee  is  of  very  wide  scope 
and  allows  the  direct  or  indirect  par- 

ticipation of  anyone  interested  in 
standardization. 

On  account  of  other  affairs.  Professor 
Adams  has  given  up  the  chairmanship, 
but  he  will  give  the  committee  his  full 
support  as  a  member. 

A.  A.  Stevenson,  the  newly  elected 
chairman.  Is  a  past  president  of  the 
American  Society  for  Testing  Mate- 

rials, and  has  been  officially  and  act- 
ively interested  in  standardization 

work  for  many  years. 
C.  B.  LePage,  who  volunteered  to 

act  as  secretary  during  the  organiza- 
tion period,  was  "unable  to  continue  the 

work  and  has  resigned,  and  Dr.  P.  G. 
Agnew,  formerly  of  the  United  States 
Bureau  of  Standards,  is  now  permanent 
secretary  with  headquarters  at  the  En- 

gineering Societies'  Building,  29  West 
Thirty-ninth  St.,  New  York. 

'         Objects  of  the  Committee 

The  American  Engineering  Stand- 
ards Committee  makes  it  possible  to 

give  an  international  status  to  ap- 
proved American  engineering  stand- 

ards and  to  co-operate  with  similar 
organizations  in  other  countries.  Simi- 

lar organizations  are  now  functioning 
in  Great  Britain,  France,  Switzerland, 
Holland  and  Canada. 
Through  the  new  committee  the 

methods  of  arriving  at  engineering 
standards  will  be  unified  and  simplified, 
and  by  co-operation  the  duplication  of 
standardization  work  will  be  prevented. 
Standards  will  not  be  created  without 
giving  all  interested  an  opportunity  to 
participate. 

The  "approval"  of  a  standard  by  the 
American  Engineering  Standards  Com- 

mittee does  not  mean  that  the  commit- 
tee has  itself  worked  over  and  approved 

each  detail,  but  rather  that  the  work 
has  been  carried  out  by  a  sectional 
committee  adequately  representing  the 
industry  concerned,  and  sponsored  by 
one  or  more  bodies  of  ability,  experi- 

ence and  standing,  so  that  the  result 
may  stand  for  what  is  best  in  American 
engineering  practice. 

What  the  Committee  Is  Doing 
The  American  Engineering  Stand- 

ards Committee  is  not  only  ready  for 
business,  but  it  has  made  considerable 
practical  headway.  It  has  approved 
specifications  for  standard  pipe  threads, 
for  which  the  American  Society  .of 
Mechanical  Engineers  and  the  Ameri- 

can Gas  Association  are  sponsors,  and 
are  representing  America  on  this 
subject  at  an  international  conference 
in  Paris.  Co-operation  is  in  progress 
with  the  National  Screw  Thread  Com- 

mission, authorized  by  Congress  and 
composed  of  representatives  of  the 
various  technical  societies,  looking  for- 

ward to  standard  screw  threads. 
Through  this  arrangement,  direct  co- 

operative work  with  the  British,  which 
is  not  possible  by  the  official  commis- 

sion, is  being  carried  out.  The  com- 
mittee is  also  in  active  co-operation 

with  the  Canadians  on  bridge  specifica- 
tions, with  the  British  on  specifications 

for  machine  tools,  and  with  the  Swiss 
on  specifications  for  ball  bearings.  In 
each  case  the  detailed  work  is  being 
carried  out  by  sponsor  bodies  by  means 
of  sectional  committees. 

A  large  conference,  in  which  are  prac- 
tically all  national  organizations  inter- 

ested in  industrial  safety,  has  unani- 
mously voted  that  all  industrial  safety 

codes  should  be  prepared  under  the 
auspices  of  the  American  Engineering 
Standards  Committee. 

Now    that    the    organization    of    the 
committee    has    assumed    such    definite 
and  precise  form,  no  doubt  its  activities 
will  be  greatly  extended  and  accelerated. 

»   

Incorporation  of  Automobile  and 
Motor-Car  Concern 

The  Dusenberg  Automobile  and  Motor 
Car  Co.  has  incorporated  under  Ohio 
laws  for  $15,000,000. 

Officers  of  the  new  concern  are  L.  M. 
Rankin  of  Kansas  City,  Mo.;  Newton 
Van  Zandt  of  Revere,  Ind.;  and  the 
Dusenberg  brothers,  Fred  and  Otto, 
who  designed  the  motor  bearing  their 
name. 

Cleveland  capital  is  interested  in  the 
enterprise,  and  it  is  reported  that  a 
plant  will  be  constructed  in  East  Cleve- 

land to  turH  out  1,500  cars  yearly. 

Trade  Currents  From  New  York, Cleveland  and  Milwaukee 
New  York  Letter 

Increased  activity  in  many  lines  has 
strengthened  the  tone  of  the  local  ma- 

chine-tool market  in  contrast  to  the 
quietness  prevailing  during  the  past week. 

Heavy  equipment  is  booking  up  after 
a  somewhat  inactive  movement.  Ma- 

chine-tool men  report  a  constantly  in- 
creasing demand  for  the  larger  units, 

but  state  that  no  falling  off  in  the 
sales  of  small  equipment  is  noticeable 
in  consequence. 

The  demand  for  wood-working  ma- 
chinery still  continues  heavy  with  a 

promise  of  becoming  even  more  so.  In 
used-tool  circles,  trade  is  exceptionally 
brisk,  but  new  equipment  is  restricted 
in  sales  volume  only  by  delivery. 

Deliveries  quoted  last  week  at  30, 
60  and  90  days  have  been  set  back  to 
June  and  July,  with  a  large  number 
of  orders  scheduled  for  delivery  during 
the  last  quarter  of  the  year.  It  looked 
as  though  deliveries  would  ease  up  con- 

siderably, but  latest  reports  seem  to 
dispel  whatever  hopes  machine-tool 
men  may  have  had  of  quoting  theircus- 
tomers  early  delivery  dates. 

Industrial  building  in  and  around 
New  York  is  running  largely  to  activi- 

ties that  use  machine  tools  extensively 
with  New  York  as  their  source  of 
supply. 

The  Excelsior  Motors  Corporation  at 
Orange,  N.  J.,  is  to  engage  in  a  gen- 

eral automobile  manufacturing  busi- 
ness with  an  initial  capital  of 

$125,000. Newark  gains  four  new  plants  with 
a  combined  capital  of  over  two  and 
one-half  million  dollars.  The  National 
Auto  Products  Company,  with  a  capi- 

tal of  $2,000,000,  heads  the  list.  It 
will  manufacture  a  general  line  of  auto 
parts  and  accessories. 

The  Cutlery  Specialty  Company,  with 
a  capital  of  $100,000,  will  operate  a 
plant  for  the  production  of  high-grade 
cutlery,  and  the  Bender  Manufacturing 
Company  will  locate  in  Newark  with  a 
plant  capitalized  at  $250,000  to  pro- 

duce iron  and  steel  products. 

Coal-gas  producers  will  be  manufac- 
tured by  the  Gas  Producer  and  Engi- 

neering Corporation  which  has  filed 
capitalization  figures  of  $200,000. 

These  industries  will  buy  in  the  New 
York  machine-tool  market. 

As  March  1  approaches,  the  machine 
tool  trade  is  anticipating  an  influx  of 
large  orders,  but  until  these  material 
ize,  business  will  continue  on  a  basis  of 
small  sales  in  large  numbers. 
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Cleveland  Letter 

A  change  for  the  better  has  mani- 
fested itself  in  the  northern  Ohio 

machine-tool  situation. 
Although  orders  are  limited,  gener- 

ally, a  large  number  has  resulted  from 
inquiries  placed  some  time  back.  The 
sales  volume  has  increased  to  some 
extent,  and  this  is  taken  as  an  indica- 

tion that  general  manufacturing  in- 
terests and  the  automotive  industry  are 

about  to  carry  out  expansion  programs 
planned  in  the  latter  part  of  1919. 

The  increased  demand  for  machine 
tools  has  been  sufficiently  sudden  to 
cause  uneasiness  among  dealers  as  to 
deliveries.  Consumers  have  taken 
lightly  the  warnings  of  the  machinery 
men  that  deliveries  will  be  slow  and 
uncertain,  and  are  inclined  to  think 
that  thirty-  to  sixty-day  deliveries  will 
prevail.  When  it  is  impressed  on  the 
consumer  that  June  and  July  are  really 
favorable  delivery  dates,  confusion  is 
bound  to  result  to  the  annoyance  of  all 
concerned. 

Skilled  and  unskilled  labor  is  scarce 
in  machine-tool  plants  of  the  northern 
Ohio  district.  One  large  concern  states 
that  it  needs  at  least  300  more  men 
to  keep  up  to  schedule.  This  has  its 
effect  on  deliveries. 

Two  large  orders  for  special  machine 
tools,  $100,000  and  $200,000,  respec- 

tively, were  encouraging  features  of 
the  week.  From  appearances,  sufficient 
business  has  been  booked  by  manufac- 

turers to  warrant  heavy  expenditures 
for  new  equipment. 

Prices  here,  as  elsewhere,  have  gone 
up  an  average  of  10  per  cent  all  around, 
and  this,  also,  is  a  factor  in  influenc- 

ing sales  before  further  rises. 
As  usual,  the  bulk  of  machine-tool 

orders  is  drawn  from  northern  Ohio 
industries  and  Detroit,  but  a  significant 
hint  of  expansion  comes  in  the  shape 
of  an  order  from  Mexico  for  $10,000 
worth  of  glass-molding  machinery. 

Milwaukee  Letter 

The  general  prosperity  in  the  ma- 
chine-tool industry  continues.  Buying 

has  been  active  for  some  of  the  new 

plants  which  will  be  located  in  Mil- 
waukee and  nearby.  Dealers  are  hav- 

ing increasing  difficulty  in  obtaining 
satisfactory  delivery  from  sources  of 
supply.  Dates  promised  on  many  of  the 
larger  machines  will  be  in  the  neigh- 

borhood of  six  months  for  the  earliest 
delivery. 

The  automobile  industry  will  have  a 
large  accession  when  the  new  Mil- 

waukee plant  of  the  Nash  Motors  Co. 
is  completed.  The  work  on  this  plant 
is  progressing  and  the  company  expects 
to  begin  making  delivery  of  finished 
cars  in  the  early  summer.  Purchases 
of  tools  and  equipment  for  this  plant 
are  rapidly  being  made.  Other  auto- 

motive plants  are  said  to  be  planning 
to  locate  in  this  vicinity  in  the  near 
future. 

One  of  the  large  machine-tool  build- 
ers of  this  district  has  just  announced 

an  increase  of  approximately  14  per 
cent  in  the  price  of  his  machines. 
This  is  one  further  instance  in  answer 

to  those  who  thought  that  the  prices 
of  machine  tools  had  been  unduly  in- 

flated by  the  war  conditions,  and  that 
after  times  had  become  more  normal 
there  would  be  a  big  slump  in 
prices.  While  the  present  prosperity 
is  adding  its  share  to  the  profits  of 
the  industry,  it  is  probable  that  the 
ease  in  doing  and  getting  new  business 
is  at  present  holding  down  the  over- 

head expenses  to  such  an  extent  that 
no  more  price  increases  can  be  ex- 

pected.   ♦   

The  Machinery  Outlook  at  New 
Orleans 

Machine-tool  and  general-machinery 
business  in  the  New  Orleans  district 
is  reported  good,  with  every  prospect 
of  continuing  for  months  if  not  years 
to  come.  This  district  it  must  be  re- 

membered reaches  into  the  Texas  oil 
fields  as  well  as  eastward  to  Mobile  and 
its  shipping.  While,  as  yet,  there  are 
no  large  machine  manufacturing  plants 
as  we  know  them  in  the  North,  the  di- 

versified interests  make  a  steady  de- 
mand in  what  may  be  called  staple 

markets  of  the  world — sugar,  cotton 
and  rice.  All  of  these  are  seasonal; 
yet  they  constitute  a  trade  which  may 
be  depended  on  year  after  year. 

Add  to  these  the  development  of  the 
oil  industry  in  northern  Louisiana  and 
Texas,  the  huge  shipping  trade  of  New 
Orleans — claimed  to  be  the  second  port 
in  the  U.  S.  A. — and  you  have  a  mar- 

ket that  is  diversified  enough  to  remain 
fairly  stable. 

Here  is  built  much  of  the  sugar  ma- 
chinery, not  only  for  this  district  but 

for  the  Cuban  sugar  fields.  The  Di- 
bert,  Ross  %  Bancroft  Company,  of 
New  Orleans,  has  recently  supplied  one 
of  the  largest  sugar  grinding  mills 
ever  built  to  a  huge  sugar  plantation 
in  Cuba.  This  will  represent  a  ship- 

ment of  over  a  million  pounds  and  has 
a  capacity  of  over  3,000  tons  of  cane 
per  day.  < 

Other  and  smaller  shops  make  vari- 
ous parts  of  sugar  equipment  such  as 

extractors,  pumps,  etc.  These  shops 
have  comparatively  little  equipment  in 
the  way  of  machinery,  but  are  well 
supplied  with  the  mechanics  who  know 
how  to  get  out  work  without  special 
machinery.  Those  who  only  keep  in 
touch  with  our  highly  organized  and 
specialized  shops,  such  as  we  find  in 
the  automobile,  gun  and  typewriter  in- 

dustries, should  visit  this  section  and 
see  what  is  accomplished  with  com- 

paratively few  machines  and  with  im- 
provised tools  and  methods. 

The  question  of  skilled  men  becomes 
vital,  however,  in  the  rush  season,  when 
large  sugar-mill  machinery  has  to  be 
built  in  time  for  the  next  season.  Then 

it  becomes  necessary  to  recruit  addi- 
tional labor  from  other  industries,  such 

as  the  shipyards  or  ship-repair  shops 
and  the  railroads — for  this  work  re- 

quires all-round  mechanics  who  can 
handle  almost  any  kind  of  work.  The 
operator  who  may  be  skilled  on  only 
one  machine  is  of  little  use.  The  short- 

age of  skilled  men  is  felt  here  as  else- 
where, all  agreeing  that  we  have  not 

trained  enough  good  mechanics  during 
the  past  ten  years. 

Here,  too,  we  find  the  question  of 
insufficient  production,  of  the  failure 
to  secure  the  full  co-operation  which 
can  alone  give  us  the  production  we 
need.  This  only  emphasizes  what  has 
already  been  pointed  out  in  various 
ways.  Production,  or  the  lack  of  it,  is 
not  so  much  a  matter  of  geography  or 
the  kind  of  work  as  it  is  the  way  in 
which  the  matter  of  personnel  relations 
is  handled  by  the  management.  It  is 
the  growing  belief  that  we  have  ne- 

glected this,  the  most  important  ele- 
ment in  production,  while  devoting  all 

our  efforts  at  improvement  toward  the 
mechanical  end. 

Machinery  dealers  in  the  New  Or- 
leans section  consider  that  this  dis- 

trict has  a  most  promising  and  stable 
future,  even  without  the  establishment 

of  large  manufacturing  plants.   ' 

Bill  Will  Give  Protection  of  Trade 
Marks  and  Commercial  Names 
Ratification  of  the  Pan-American 

trade-mark  and  trade-name  convention 

by  the  House  makes  it  practically  cer- 
tain that  this  convention  will  be  author- 
ized in  the  very  near  future  since  an 

identical  bill  was  passed  by  the  Senate 
at  the  last  Congress. 

This  convention  makes  it  possible  on 
the  payment  of  a  $50  fee  for  American 
manufacturers  to  secure  protection  for 
their  trade  marks  and  commercial 
names  in  all  Latin-American  countries. 

At  present,  it  is  necessary  for  Ameri- 
can manufacturers  to  register  their 

trade-marks  in  each  country  separately, 
entailing  large  expense. 

The  discussion  of  the  bill  in  the 
House  brought  out  that  further  patent 
legislation  looking  to  greater  efficiency 
in  the  handling  of  patents,  and  estab- 

lishing a  court  of  patent  appeals,  is 
about  to  be  reported  out  of  committee. 

Tool  Companies  Merge 

The  Williams  Tool  Corporation,  or- 
ganized under  the  laws  of  Delaware, 

has  acquired  the  business,  plant  and 
manufacturing  assets  of  the  Williams 
Tool  Company,  Erie,  Pa.  The  princi- 

pal product  of  the  latter  company  has 

been  for  eighteen  years  the  Williams' 
pipe-threading  machine. 

Portable  Engine  Cranker 
A  portable  engine  cranker  designed 

and  built  under  the  supervision  of  the 

Equipment  Section,  Engineering  Divi- 
sion, McCook  Field,  Dayton,  Ohio,  was 

successfully  demonstrated  recently. 
The  design  allows  for  the  cranking  of 
engines  mounted  in  various  airplanes, 
ranging  from  the  Curtiss  training 
plane  to  the  Martin  bombing  types,  on 
rough  and  uneven  ground.  The  out- 

standing feature  of  this  cranker,  it  is 
reported,  is  that  it  will  accommodate 
all  right-hand  engines  fitted  with  a 
standard  hub,  not  mounting  a  spin- 

ner. It  develops  a  starting  torque  50 
per  cent  greater  than  that  necessary  to 

turn  over  a  cold  Libertv  "12." 
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Condensed-Clipping  Index  of  Equipment 
Patented  Aug.  20,  1918 

Counterbore,   Cost-Cnt 
The  Cost-Cut  Counterbore  Co.,  74-78  Fort  St.,  East,  Detroit,  Mich. 

Ainirican  Machinist,  Deo.   IS.  1S19 

SETSCREW- 

jPILOT  PIN-[— -JJ 

PILOT  BUSHINd     ■• 
This  t(Hil  is  mado  U])  from  the  fivf  following  pieces:  lioltler, 

cutter,  pilot  pin,  pilot  bushing  and  setscrew.  Holders  are  made 
in  five  sizes  with  a  selection  of  taper  shanks  for  each  and  will 
carry  cutters  ranging  in  size  as  follows:  No.  1  holder — Morse 
taper  Nos.  1  or  2  ;  range  of  cutters,  J  to  \i  in.  No.  2  holder — 
Morse  taper  Nos.  2  or  3  ;  range  of  cutters,  3  to  1  ,^8  in.  No.  3 
holder — Morse  taper  Nos.  2  or  3  ;  range  of  cutters,  IJ  to  1^  in. 
No.  4  holder — Morse  taper  Nos.  3  or  4;  range  of  cutters,  lA  to 
2 ,'«  in.  No.  5  holder — Morse  taper  Nos.  3,  4  or  5  ;  range  of  cutters, 
2  J   to  3   in.  or  over. 

CompreHsor,  Elertrir  Air 
Black  &  Decker  Manufacturing  Co.,  Baltimore,  Md. 

American  Machinist,  Dec.  18,  1919 

Has  a  capacity  of  S  cu.ft.  per  min- 
ute at  a  pressure  of  200  lb.  The  motor, 

engine,  gearing,  etc.,  are  completely 
inclosed  in  a  single  housing,  which  is 
removable  in  three  sections.  The  ma- 

chine is  air-cooled,  and  It  is  said 
to  run  24  hr.  continuously  against 
150-lb.  pressure.  The  electric  equip- 

ment can  be  furnished  for  direct  cur- 
rent at  110  or  220  volts,  or  for  alter- 

nating current,  two-  or  three-phase,  at 
220  volts.  Another  outfit  with  a  larger 
engine  but  the  same  design,  known  as 
No.  412,  has  a  capacity  of  12  cu.ft. 
per  minute  at  76-lb.  pressure.  This 
outfit  is  recommended  by  the  makers 
as  especially  suitable  for  pneumatic 
tools,  paint-spraying  machinery,  blowing flame  work,  etc. 

Shaping  Machine,  for  Fropellerg 
Keller  Mechanical  Engraving  Co.,  Brooklyn,  N.  Y, 

American  Machinist,  Dec.  18,  1919 

Boxes  for  CarboniEing  and  Annealing 
The  Quigley  Furnace  Specialty  Co.,  28  Cortlandt  St.,  New  Tork. 

American  Machinist,  Dec.  18.  1919 

This  machine  has  cut  to 
size  from  the  rough  fifty 
propellers  in  8i  hr.  One 
blade  of  each  propeller  Is 
being  worked  on  and  when 
these  are  finished  the  propel- 

lers are  given  half  a  revolu- 
tion, presenting  the  other 

blades  to  the  cutters.  For 
finishing  the  other  sides  of 
the  blades,  the  propellers  will 
be  turned  over.  At  the  rear 
is  an  extra  fixture  on  which 
a  model  and  one  propeller  are 
mounted.  When  the  propellers  on  which  the  machine  is  working 
are  finished,  the  work  table  will  be  shifted  along  to  bring  the 
fixture  at  the  rear  into  the  working  position  and  the  fixture  with 
the  finished  propellers  will  be  unloaded  and  again  loaded  while 
the  machine  is  at  work. 

A  line  of  steel  boxes  for  carbonizing  and  annealing.  It  is 
claimed  that  these  boxes  are  made  of  special  analysis  steel, 
known  as  Q-steel,  which  gives  maximum  resistance  to  oxidation 
coupled  with  minimum  cost  per  heat  hour  of  service. 

Micrometer,  Lindqnist  Ten-Thongandth 
The  Lindquist  Engineering  Works,  Portland,  Conn. 

American  Machinist,  Dec.  18,  1919 

The  barrel  is  gradu- 
ated forty  divisions  to 

the  Inch  for  a  distance 
of  14  in.  The  extension 
is  threaded,  40  pitch. 
Beveled  edge  of  the  thim- 

ble is  graduated  to  fifty 
divisions. 
Measuring  spindle  is 

splined  to  frame.  Its 
outer  end  is  threaded  fifty 
pitch  and  screws  into  an 
inner  sleeve  which  turns  with  the  thimble.  AVhen  thimble  is 
turned  forward  one  full  turn  it  advances  1/40  or  0.025  in.  and 
at  the  same  time  withdraws  the  measuring  spindle  into  inner 
sleeve  1/50  or  0.020  in.,  leaving  an  actual  advance  of  spindle  equal 
to  the  difference  in  pitch,  or  0.005  in.  One  division  of  the  thimble 
equals  0.0001  in.  Total  range  of  each  tool  is  i  in.  Made  in  all 
sizes  from  5  to  6  in. 

Oflndinar  Machine,  Plain 
Wadkin  Mills  &  Co.,  Ltd.,  Nottingham,  England 

American    Machinist    (English    Edition),    Dec.    13.    1919 

Swing,  6  in.  in  diameter  as  a  maximum,  or  4  in.  in  diameter 
over  the  steady,  by  20  in.  long.  The  crossfeed  is  5  in.,  the  five 
table  speeds  ranging  from  27  to  166  in.  a  minute  and  the  five  work 
speeds  from  51  to  316  r.p.m.  The  grinding  wheel  is  12  in.  in 
diameter  by  1  in.  wide  by  6  in.  hole,  and  will  wear  down  to  7  in. 
in  diameter ;  its  speed  is  1,900  r.p.m.  Also  the  table  swivels  to  an 
included  angle  of  10  deg.  While  the  maximum  diameters  are  as 
stated,  the  machine  is  thought  to  be  specially  suitable  for  finishing 
work  up  to  about  3  in.  in  diameter  by  18  in.  long.  If  specially 
ordered  a  variable-change  speed  device  can  be  fitted,  giving  all  the 
intermediate  speeds  and  travels  within  the  range  of  the  machine, 
the  change  being  affected  by  handwheel,  while  a  dial  shows  the 
speed  of  the  work  and  the  travel  of  the  table.  The  floor  space 
occupied  is  about  82  x  49  in.,  and  the  machine  weighs  21  cwt. 

l^atlie,  StametM  Gun-BorinK 
Wm.  K.  Stamets,  Jenkins  Arcade  Bldg.,  Pittsburgh,  Pa. 

American  Machinist,  Dec.  25,  1919 

The  lathe  is  provided  with  a 
horing-bar  unit  instead  of  a  bor- 

ing bench,  common  to  lathes  of 
this  type.  A  rack  and  pawl  pro- 

vide means  to  resist  the  thrust  of 
the  boring  tool.  Motors  are  con- 

trolled by  handwheels.  The  ma- 
chine as  shown,  is  100  ft.  in 

length  and  weighs  1,700  lb.  per 
foot.  The  drive  motor  is  35  hp.  : 
quick-traverse  motor,  10  hp.  ;  cir- 

culating pump  motor,  5  hp.  Other 
approximate  specifications  are: 
Swing,  55  in. ;  width,  8  ft. ;  height. 
9  ft.;  approximate  weight  (100-ft. 
bed),  85  tons;  extra  weight  per 
foot  of  bed,  1,500  lb. 

Truck,  Combination  Lift  and   Trailer 
Barrett-Cravens  Co.,  169-73  Ann  St.,  Chicago,  111. 

American  Machinist,  Dec  26,  1919 

These  trailer  trucks  are  built  in  all 
models  in  which  lift-trucks  are  sup- 

plied, have  capacities  of  2,000,  3.000 
and  5,000  lb.  with  carrying  frames 
ranging  in  size  from  178  to  27  in.  in 
width  and  from  30  to  72  in.  in  lengtii. 
When  in  use  as  a  trailer,  the  handle 
of  each  truck  is  automatically  locked 
in  an  upright  position.  The  front  link 
will  turn  through  an  angle  of  180 
deg.  and  in  no  way  interferes  with 
the  fuir  turning  radius  of  the  front 
wheel.  On  account  of  the  rigidity  of 
the  coupling  links  there  is  no  pos- 

sibility of  collision  between  trailer trucks  and  no  chance  of  piling  up 
when  the  power  truck  stops  suddenly 
For  the  same  reason  the  train  may 
be  started   smoothly 

Clip,  paste  on  3  x  5-in.  cards  and  file  as  desired 
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The  R.  E.  Ellis  Engineering  Com- 
pany has  opened  a  Milwaukee  office  at 

1417  Majestic  Building  with  Leslie  E. 
Johnson  as  branch  manager. 

The  Toledo  Tool  Engineering  Co.,  To- 
ledo, Ohio,  has  been  chartered  with  a 

capital  of  $10,000  by  E.  E.  LaFrance, 
E.  R.  Carroll,  D.  M.  Grimm,  F.  H. 
Wells  and  D.  Ray  Rowe. 

The  Holt  Manufacturing  Co.,  Peoria, 
111.,  announces  that  it  has  placed  its  ad- 

vertising account  with  Cleland,  Inc.,  48 
East  41st  St.,  New  York.  All  inquiries 
are  referred  to  this  concern  which  will 
handle  the  entire  publicity  campaign. 

The  McCrosky  Tool  Corporation  has 
opened  two  new  branch  offices:  one  at 
621  West  Washington  Boulevard,  and 
the  other  office  at  1417  Majestic  Build- 

ing, Milwaukee,  Wis.  Frederick  Fisher 
is  in  charge  of  both  offices. 

J.  E.  Poorman,  manufacturer  of  ma- 
chinery, has  lately  acquired  a  76  x  114- 

ft.  piece  of  property  at  1820-24  Bristol 
St.,  Philadelphia,  Pa.,  where  it  is  ex- 

pected a  large  machine  shop  will  be 
erected,  in  connection  with  his  present 
plant  at  1825  Bristol  St. 

George  W.  Childs  has  opened  an  office 
in  Room  701,  Crozer  Building,  Chester, 
Pa.  He  will  act  as  consulting  engineer 
on  power  transmission,  rolling  mill,  cot- 

ton mill  and  dredging  machinery,  ma- 
chine tools,  jigs  and  fixtures,  artillery 

and  ship  construction  and  foundry 
equipment  problems. 

Raymond  B.  Jones  and  Eugene  E. 
Hart,  both  formerly  with  the  Dale- 
Brewster  Machinery  Co.,  Chicago,  111., 
have  formed  a  company  to  specialize 
in  the  sale  of  cutting  tools.  This  com- 

pany will  be  known  as  the  Industrial 
and  Railway  Supply  Co.,  with  head- 

quarters at  114  North  Desplaines  St., 
Chicago,  111. 

The  General  Tractors,  Inc.,  Pauls- 
boro,  N.  J.,  would  be  pleased  to  get  in 
touch  with  concerns  doing  machine 
work,  who  might  be  interested  in  the 
manufacture  of  tractor  parts  in  quan- 

tities. The  company  is  also  in  the  mar- 
ket for  the  purchase  of  materials  and 

supplies  used  in  connection  with  the 
manufacture  of  tractors. 

The  Black  &  Decker  Manufacturing 
Co.,  Baltimore,  Md.,  has  opened  a 
branch  office  at  6523  Euclid  Ave.,  Cleve- 

land, Ohio,  with  Garth  A.  Dodge  in 
charge.  Mr.  Dodge  was  formerly  con- 

nected with  the  Austin  Co.,  Cleveland, 
Ohio,  and  has  recently  joined  this  com- 

pany to  act  as  branch  manager  for  the 
States  of  Ohio  and  Indiana. 

The  Dart  Truck  and  Tractor  Cor- 
poration, Waterloo,  Iowa,  held  its  an- 

nual meeting  recently  and  elected  the 
following  officers:  W.  H.  Johnson,  M. 
D.  Herron,  vice  presidents;  E.  L.  Sto- 

ver, secretary  and  treasurer;  and  S. 
Y.  Eggert.  It  was  voted  by  the  stock- 

holders to  increase  the  equipment  and 
assembly  space  of  the  factory. 

Rimmon  Colton  Fay   

Rimmon  Colton  Fay,  inventor  of  the 
Fay  automatic  lathe,  died  at  his  home 
in  Fox  Chase,  Philadelphia,  on  Jan.  16, 
1920,  in  his  seventy-second  year  after 
a  short  illness. 

Mr.  Fay  was  employed  as  a  machin- 
ist, draftsman  and  contractor  for  Colts 

Arms  Company,  Hartford,  Conn.,  from 

KIMMON    COI/roN    bAY 

1868  to  1873,  two  years  of  that  time 
working  on  the  gatling  gun. 

Since  then  he  has  held  positions  as 
contractor  or  superintendent  with  the 
Fales  &  Jenks  Machine  Company,  Paw- 
tucket,  R.  I.;  the  Draper  Corporation, 
Hopedale,  Mass.;  Pratt  &  Whitney, 
Hartford,  Conn.;  Remington  Arms 
Company,  Ilion,  N.  Y.;  Thomas  Manu- 

facturing Company,  Springfield,  Ohio; 
Mossberg  and  Granville  Manufacturing 
Company,  Providence,  R.  I.,  and 
Schaum  &  Uhlinger,  Philadelphia. 

In  addition  to  being  the  inventor  of 
the  Fay  automatic  lathe,  Mr.  Fay  was 
well  known  as  an  inventor  of  textile 
machinery,  firearms,  bicycles,  machine 

parts,  and  automatic  drilling  and  tap- 
ping machinery.  He  was  born  in  Lud- 
low, Mass.;  and  is  survived  by  four 

sons  and  two  daughters:  Arthur  C. 
Fay,  of  Brooklyn,  N.  Y.;  Major  Frank 
H.  Fay,  of  New  York  City;  George  L. 
Fay  and  Rimmon  W.  Fay,  of  Philadel- 

phia; Mrs.  Howard  H.  Wright  and 
Miss  Elsie  F.  Fay,  of  Philadelphia. 

The  William  H.  Forbes  Construction 

Co.,  Cleveland,  Ohio,  has  been  char- 
tered with  a  capital  of  $30,000  by  C.  A. 

Alexander,  John  H.  Schultz,  Quay  H. 
Findley,  K.  T.  Liddall  and  M.  I.  Buelow. 

The  National  Industrial  Engineering 
Co.,  Cincinnati,  Ohio,  announces  that 
C.  U.  Carpenter,  M.  E.,  has  assumed 
the  offices  of  president  and  general  man- 

ager. Richard  Smethurst,  C.  P.  A., 
has  been  appointed  to  the  office  of  vice 
president  of  the  company. 

C.  U.  Carpenter  has  recently  been 
appointed  vice  president  and  general 
manager  of  the  Western  Appraisal  Co., 
Cincinnati,  Ohio. 

Charles  Eisler,  formerly  connected 
with  the  Westinghouse  Lamp  Co.,  has 
been  made  consulting  engineer  and  vice 
president  of  the  Newark  Engineering 
and  Tool  Co.,  Newark,  N.  J. 

G.  C.  Cook,  general  sales  manager 
of  Warner  &  Swasey  Co.,  has  left 

for  a  five  weeks'  trip  through  the 
South  and  to  the  Pacific  Coast.  He 
expects  to  visit  about  fifty  cities  and 
towns  before  returning. 

Walter  R.  Dray,  for  the  last  two 
years  general  manager  and  vice  presi- 

dent of  the  Hart- Parr  Co.,  Charles  City, 
Iowa,  has  resigned  and  will  be  suc- 

ceeded by  M.  W.  Ellis.  Mr.  Ellis  was 
formerly  president  of  the  Security 
Trust  and  Savings  Bank,  Charles  City, Iowa. 

C.  E.  Laverenz  has  been  appointed 
special  railroad  representative  to  as- 

sist the  manager  of  western  railroad 
sales  of  the  Chicago  Pneumatic  Tool 
Co.,  Chicago,  111.  Mr.  Laverenz  for  sev- 

eral years  was  an  inspector  in  the 
Ordnance  Department  of  the  U.  S. 
Navy  and  previously  held  a  position  as 
foreman  of  the  Chicago  and  North- 

western and  Illinois  Central  R.R. 

Edw.  a.  Woodworth  has  been  ap- 
pointed special  railroad  representative 

of  western  railroad  sales  of  the  'Chicago Pneumatic  Tool  Co.,  Chicago,  111.  Mr. 
Woodworth  has  been  for  several  years 
secretary  of  the  Committee  on  Stan- 

dards, Washington,  D.  C,  and  pre- 
viously was  chief  clerk  to  general  me- 
chanical superintendent  of  the  Chicago, 

Rock  Island  and  Pacific  R.R. 

E.  T.  Clarage,  president  and  founder 
of  the  Columbia  Tool  Steel  Co.,  Chicago 

Heights,  111.,  died  suddenly  at  his  Chi- 
cago residence  early  Thursday  morn- 

ing, Jan.  29,  1920,  from  pneumonia. 
Mr.  Clarage  has  been  well  known  in 
the  steel  trade  for  a  number  of  years, 

and  particularly  in  the  tool-steel  line. 
He  was  born  in  Kalamazoo,  Mich.,  in 

1862,  and  started  in  the  tool-steel  busi- 
ness at  the  age  of  eighteen  years  with 

the  Crescent  Steel  Co.,  Chicago.  Later 
he  was  sales  manager  for  the  Sander- 

son Steel  Co.  in  its  Chicago  district. 
Following  this,  he  had  charge  of  the 
Crucible  Steel  Co.'s  combined  interests 
in  the  West  upon  the  formation  of  that 
organization.  In  1904,  Mr.  Clarage 
organized  and  built  the  Columbia  Tool 
Steel  Co.'s  mill  at  Chicago  Heights,  HI. 
He  had  lived  in  Chicago  for  forty  years, 
and  is  survived  by  a  widow  and  two 
children. 
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^11 Rockford  Number  Three  Milling  Machine 
By  J.  V.  HUNTER 

Western  Editor,  American  Machinlat 

The  points  of  this  machine  which  will  first 

catch  the  eye  of  the  reader,  are  the  rectangu- 
lar overarm,  the  saddle  support  and  the 

reinforced    base    for    the    elevating    screw. 

However,  careful  inspection  of  the  text  and 
illustrations  of  this  article  will  reveal  numer- 

ous other  features  of  this  machine 
which  merit  close  attention. 

*^f. 

A  N  ADDITION  to  the  large  group  of 
L\     machine    tools   which    the    Rock- 
XA.  ford  Milling  Machine  Co.,  Rock- 
ford,  III,  has  successfully  developed,  is 

now   being   put   on   the    market.      This' machine  is  known  as  its  No.  3  Rockford 

Milling    Machine    and    is    illus- 
trated   in    the    headpiece.      In      n^ 

general,    the    milling  -J^ 
machineis  • 
thought  to  be 
fairly  well 

standardized  ^ 
in  design,  but  some  features 
have  been  added  to  this  model 
which  exemplify  the  change 
that  machine-tool  design  is  con- 

stantly undergoing.  The  overarm 
is  the  most  noticeable  change 
from  common  practice.  It  is 
a  rectangular  section  of  cast 
iron  designed  to  support  the 
arbor  brackets  rigidly  and  to 
keep  the  arbor  in  alignment  under 
the  stresses  of  the  heaviest  cuts. 

This  form  of  overarm  presents  many 
desirable  features,  one  of  which  is  the 
possibility  of  setting  up  work  by  measuring  or  leveling 
up  from  its  broad  lower  surface  with  a  precision 
practically  equal  to  working  direct  from  the  surface 
of  the  table.  The  mechanic  will  find  this  especially 
serviceable  when  it  is  difficult  to  measure  the  height  of 
inside  portions  of  the  work  with  a  surface  gage  used 
in  the  ordinary  way. 

The  overarm,  seat  or  slide  provides  a 
wide  bearing  for  holding  in  place  the 
vertical  milling  attachment  shown  in  Fig. 
1.  This  attachment  can  be  supplied  to 
change  the  machine  into  one  of  the  com- 

pany's standard  types  of  vertical  milling 
machines,  and  can  be  added  at  any  time. 

With  this 
device  in  place 

it  is  possible  to 
use  two  cutters 

at  the  same  time  for  side  and  vertical 

milling  jobs.  An  adjustable  vertical 
milling  attachment.  Fig.  2,  is  also 
being  built  which  will  permit  the 
overhead  bracket  to  be  moved  in  or 
out  for  a  distance  of  16  in.,  and  an 
up  and  down  spindle  movement  of 

10  in.  From  the  side  view  of  the  machine,  Fig. 
3,  one  may  get  an  idea  of  another  outstanding 
feature:  This  is  the  side  bracket  A  which  has 

been  provided  to  furnish  additional  rigidity 
to  the  knee  and  support  the  overhang 
of  the  saddle.  This  is  fitted  solidly 
to  the  side  of  the  knee  and  extends 
back  along  the  side  of  the  column  for 

10  in.  on  flat  ways  which  are  provided  with 

T-slots  and  clamping  bolts.  Its  use  is  optional  with 
the  operator  and  depends  upon  the  character  of 
the  work. 

The  boss  or  base  bracket,  holding  the  nut  for  the 
elevating  screw,  is  connected  to  the  column,  as  shown 
at  B.  This  heavy  added  section  aids  in  resisting  the 
down  thrust  of  the  elevating  screw  and  adds  to  the 

FIG.   1.      ST.XTIONARV  VI:RTICAL   MILLING    .\TT.A.OH.\IE.\T.       FIG.   2.      VERTICAL   ATTACH.MENT  WITH   HOR
IZOXTAL 

AND    VERTICAL    ADJUSTMENT 
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FIG.   3.     RIGHT-HAND  gIDE   OF  MACHINE 

rigidity  of  the  knee.  It  also  adds  greatly  to  the  ease  of 
obtaining  fine  adjustments,  since  the  base  web  is  not  so 
apt  to  spring  downward  under  its  load. 

The  gearing  is  designed  so  that  all  shafts  are  sup- 
ported by  bearings  on  the  outside  of  the  gears,  thus 

avoiding  the  necessity  of  carrying  any  of  these  on  out- 
board ends  or  studs.  All  drive  shafts  are  carried  on 

high-duty  roller  bearings  oiled  by  forced  lubrication 
from  a  geared  oil  pump.  This  pump  draws  its  supply 
from  a  reservoir  in  the  base  and  floods  it  down  from 
inside  the  top  of  the  machine  over  all  bearings.  The 
column  is  built  as  an  oil-tight  case  and  has  two  reser- 

voirs in  its  base,  one  for  the  lubricating  oil  and  the 
other  for  the  coolant.  The  speed  changes  of  the 
machine  are  controlled  from  the  side  of  the 
column,  Fig.  4.  The  gear  tumbler  bracket 
is  not  shifted  endwise  but  is  merely  rocked 
up  and  down,  as  the  different  speeds  desired 
are  selected  by  the  other  controls.  Two 
intermediate  gears  are  shifted  endwise  by  the 
plug  lever  to  correspond  with  speed  gears 
on  the  tumbler,  and  in  this  the  operator  is 
guided  by  the  speed  diagram  fastened  to  the 
column  of  the  machine  above  this  lever.  The 
lower  or  selective  gear  lever  is  kept  in  neutral 
position  while  the  others  are  being  adjusted 
and  it  is  then  moved  around  until  it  reaches 
a  positive  stop.  This  fixes  its  position  as  it 
is  entirely  selective  in  its  action.  Eighteen 
speed  changes,  in  geometric  progression,  are 
available,  ranging  in  speed  from  15  to  360 
r.p.m.  The  reverse  lever  is  conveniently 
located  on  the  side  of  the  column  and  serves 
to  reverse  the  spindle  rotation  at  all  speeds. 

The  crossfeed  screw  for  the  saddle  is  located 
in  the  center  of  the  top  of  the  knee.  This 
eliminates  any  tendency  of  the  saddle  to  twist 
or  bind  on  the  ways.    Both  this  and  the  table 

and  vertical  screws  are  provided  with  large 
ball-thrust  bearings. 

The  compact  feed  box  gives  a  range  ol 
fourteen  feeds  varying  from  i  to  16  in.  pev 
minute.  The  feed  changes  are  controlled 
somewhat  similar  to  those  for  speed,  using 
two  shifting  levers  and  a  selective  tumbler. 
The  feed  reverse  lever  is  conveniently  located 
on  the  side  of  the  knee  and  it  will  reverse 
the  feed  of  either  the  table,  the  saddle  or  the 

knee,  whichever  may  happen  to  be  in  opera- 
tion. All  gears  and  shafts  are  made  of  hard- 

ened and  heat-treated  special  steel. 
The  feeds  in  either  direction  are  automatic 

and  are  controlled  by  a  feed-trip  mechanism 
which  is  positive  in  its  action.  This  trip 
mechanism  is  very  sensitive,  its  quick  action 
being  obtained  by  connecting  a  high-speed 
clutch  to  the  gear-feed  mechanism  where  the 
ratio  is  four  to  one,  instead  of  tripping  with 
a  clutch  directly  connected  to  the  feed  screw. 
The  big  advantage  is  that  when  working  with 
very  slow  feeds  the  operator  need  not  wait 
so  long  for  the  teeth  of  the  drive  mechanism 
to  line  up  in  order  to  throw  them  into  mesh. 

The  table  has  a  quick-return  mechanism 
which  can  be  operated  in  either  direction,  and 
is  controlled  by  a  lever  on  each  side  of  the 
saddle. 

An  oil-tight  pocket  is  provided  in  the  mid- 
dle of  the  saddle  in  which  the  gearing  is  located.  Oil 

is  put  into  this  pocket  to  a  height  slightly  above  the 
bottom  of  the  table  screw.  This  permits  both  the  gear- 

ing and  the  screw  to  run  in  a  constant  bath  of  oil  and 
insures  full  lubrication  of  these  parts.  The  oil  bath 
is  supplied  through  a  duct  extending  to  the  outside  of 
the  table  where  it  is  nandy  for  the  operator. 

The  spindle  is  of  a  special  grade  of  hammered  steel, 
ground  to  size,  and  runs  in  adjustable  bronze  bearings. 
The  spindle  nose  is  provided  with  keys  for  driving  face- 
mills  which  are  held  in  place  by  a  draw-in  rod  that 
passes  through  the  spindle.  These  keys  can  also  be 
used  for  driving  a  flanged  arbor  with  key  ways  cut  in 
the  face  of  the  flange. 

FIG.    4.     SIDE  VIEW  SHOWING  SPEED  AND  FEED  CONTROLS 
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As  has  been  stated,  a,  reservoir  has  been  provided  in 
the  base  of  the  column  for  the  coolant.  The  filling 
spout  A,  Fig.  5,  is  so  constructed  that  chips  and  sedi^ 
ment  may  be  removed  from  the  bottom  of  the  reservoir. 

The  power  drive  is  through  a  friclion  clutch  located 
on  the  main  drive  shaft  at  the  rear  of  the  machine. 
This  is  operated  by  convenient  levers  located  on  both 

TIG. BEAR  OP  MACHINE  WITH  DIRECT-CONNECTED  MOTOR 

\ 

Specincation.s :  Table  leed  automatic,  34  in.;  Crossfeed  automatic  T2  in.;  vertical  feed,  auto- 
matic, 203  in.;  woiking  surface  of  table,  1.5  x  82  in.;  overarm,  41  x  9J  in.;  number  of  arbor 

.■supports,  2;  center  of  spindle  to  bottom  of  overarm.  75  in.;  E.  &  S.  taper  hole.  No.  11;  holt* 
tlirougli  spindle,  Z  in.  ;  index  center  .swing.  12  in.  ;  index  centers*  take  in  lengtii,  40  in.  ;  three- 
Jaw  universal  chuck,  9  in.  ;  width  of  vLse  jaw.s,  7J  in.  ;  depth  of  vise  Jaws,  2J  in.  ;  vi.se  opens  witli 

steel  Jaws,  6  in.;  number  of  speed  changes,  18;  range  of  speed  (r.p.m. ),  1,">  to  360;  number  of 
feed  chang:es,  14;  range  of  feed  (in  inchi'S  per  minute),  J  to  16  ;  diameter  of  driving  pulley, 
16  in.;  widtli  of  belt.  4  in.;  speed  of  driving  pulley  (r.p.m.),  320;  hor.sepower  of  electric  motor, 
10;   net  weight   (in  pounds)    approximate,   7,200. 

sides  of  the  column.  When  built  for  belt  drive  the  out- 
.side  ring  of  this  clutch  constitutes  the  belt  pulley.  For 
motor  drive  the  motor  is  mounted  on  a  heavy  cast-iron 
bracket  bolted  to  the  rear  of  the  column,  A  fabroil 
pinion  on  the  motor  shaft  meshes  direct  with  teeth 
cut  in  the  main  clutch  ring. 

Finding  the  Age  of  Machine  Tools 
By  L.  L.  Thwing 

It  sometimes  happens  that  there  is  a  dispute  in  the 
shop  about  the  age  of  a  machine  that  has  stood  on  the 
floor  so  long  that  the  date  of  its  installation  is  a 
matter  of  tradition,  rather  than  history.  If  the  ma- 

chine has  a  serial  number,  the  question  generally  may 
be  easily  settled,  but  machine.s  twenty  years  old  do 
not  alwaj's  have  serial  numbers,  in  which  case  the  only 
recourse  is  an  examination  of  the  machine  for  certain 
features  of  design  that  were  standard  with  its  maker 
between  certain  dates.  Anyone  having  a  complete  file 
of  the  catalogs  of  this  particular  manufacturer  can 
readily  settle  these  questions,  provided  catalogs  are 
dated,  but  few  appear  to  have  been  interested  enough 
to  save  them.  One  other  source  of  information  is 
the  files  of  the  American  Machinist. 

In  an  attempt  to  settle  a  question  concerning  the 
age  of  machine  tools  with  gear  boxes,  the  writer  spent 
an  interesting  afternoon  in  a  library  which  is  fortunate 
enough  to  have  files  of  the  American  Machinist  begin- 

ning with  Vol.  6  (1883).  The  advertising  as  well  as 
the  editorial  sections  are  retained  in  the  older  volumes 
though  at  that  time  the  advertising  columns  were  not 

as  extensive  as  they  are  to- 
day  and  included  three- 
fourths  of  the  last  page  only. 

The  first  use  of  any  improve- 
ment is  sure  to  be  local  and 

unadvertised,  and  the  use  of 

gear  boxes  may  have  ante- 
dated 1891,  but  this  is  the 

date  of  th€  first  advertising 
of  this  device.  The  first  gear 
boxes  were  not  part  of  an 
all-geared  feed,  but  were 
driven  by  belt. 

The  Garvin  Machine  Co. 
advertised  in  1890  its  No. 
3  milling  machine  as  having 
twenty-four  feeds  for  each 

spindle  speed.  This  was  ac- 
complished through  loose 

change  gears,  but  it  indi- 
cates the  demand  for  greater 

flexibility  of  feeds.  In  1891 
Flather  &  Co.  advertised  a 
new  model  lathe  having  a 

three-speed,  slip-key,  belt- 
driven  gear  box,  and,  with 
New  England  honesty  said, 
"We  are  aware  that  this  de- 

vice has  been  used  before." 
In  the  same  year  the  Gisholt 
turret  lathe  appeared  with  a 
four-speed  gear  box. 

The   first   all-geared    feetl 
with  gear  box  the  writer  ha.s 
been  able  to  find,  was  on  the 
1893  model  of  the  Hendey- 

Norton  lathe  and   is  apparently  the  same  as  is  fur- 
nished today  on  that  make  of  lathe.    It  is  not  improb- 

able that  some  one  may  be  able  to  furnish  further  in- 
formation on  this  subject,  but  the  above  information 

settled  the  particular  question  involved,  and  may  not  be 
uninteresting  to  others. 

It  may  not  be  out  of  place  to  mention  that  gear 
boxes  and  other  improvements  were  introduced  ten  to 

twenty  years  before  they  came  into  general  use.  Dou- 
ble back  gears  for  engine  lathes  were  advertised  by 

Prentice  Bros,  as  early  as  1891,  but  it  is  only  recently 
that  they  have  become  at  all  common.  Helical  gears 

are  slowly  finding  an  accepted  place  in  machine-tool 
design,  but  the  writer  recalls  seeing  in  a  small  machine 
shop  in  Brockton,  Mass.,  an  engine  lathe  probably  thirty 
years  old  with  back  gears  of  this  kind.  This  suggests 
that  the  determination  of  the  age  of  a  machine  by 

its  design  resolves  itself  into  an  investigation  of  the 

available  records  of  the  particular  manufacturer  who 
made  the  machine. 

I  The  author  must  have  gotten  hold  of  an  1883  volume 
of  the  American  Machinist,  in  which  all  the  advertising 

pages  were  not  included  in  the  binding.  The  advertise- 
ments of  that  year  covered  almost  seven  pages.— Editor.  1 
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JAMES  WARING  SEE  died  at 
his  residence  in  Hamilton,  Ohio, 
Jan.  31,  1920,  in  the  seventieth 
year  of  his  age. 

Mr.   See  was  better  Itnown  to 

"^^  M.  1      the  readers  of  mechanical  journals 
■  .-^^•^^^k  as  "Chordal,"  a  pen  name  used 
.i|r  ̂ ^^^^^^  by  him  for  much  of  his  writing. 

M ̂ ^^^^^^^  About  1880  he  began  a  series 

^^^^^^^^^pl  of  articles  in  the  Amer
ican  Ma- 

''W^^^BKr^  chinist,  then  a  struggling  young "^^1^^^^  i  paper,  under  the  title  of  "Extracts 
from  Chordal's  Letters."  These 
articles  were  of  the  shop  by  a 
shop  man  and  their  popularity 
contributed  greatly  to  the  success 
of  the  American  Machinist.  They 

attracted  widespread  interest,  and  through  their  influence 

more  than  one  young  man  has  been  inspired  to  do  better 
and  greater  things. 

Mr.  See  was  born  in  New  York  City  on  May  19,  1850,  and 

was  the  only  child  of  George  C.  and  Sarah  See.  Both  his 

parents,  while  natives  of  New  York,  were  descendants  of 

sturdy  and  vigorous  ancestry  of  Huguenot  origin. 
Mr.  See  received  his  earliest  education  in  a  country  school 

at  Rutland,  N.  Y.,  though  he  later  attended  schools  at  St. 

Louis,  Arcadia,  and  Springfield,  all  in  Missouri.  In  the 

latter  place  he  got  himself  into  trouble  by  teaching  some 

darkies  how  to  read.  Though  he  did  not  know  it,  this  was 

contrary  to  the  law,  and  his  father  was  waited  upon  by  a 

committee  and  told  that  such  proceedings  would  have  to 
be  stopped. 

At  the  outbreak  of  the  Civil 
War  young  See  was  employed 

in  the  Springfield  military  hos- 
pital as  an  assistant  in  the 

dispensary  and  in  the  operat- 
ing ward.  After  the  battle  of 

Carthage  he  was  made  tele- 
graph messenger  to  the  Fed- 

eral forces  in  and  around 
Springfield. 
Upon  the  ending  of  hostilities 

Mr.  See  served  an  apprentice- 
ship as  machinist  at  the  Spring- 
field Iron  Works  and  it  was  there 

he  laid  the  foundation  for  his 
future  career.  At  the  completion 
of  his  apprenticeship  he  found 
employment  in  various  shops  lo- 

cated from  St.  Louis  to  Yank- 
town,  S.  D.,  eventually  settling 
at  Omaha,  Neb.,  where  he  started 
a  shop  of  his  own. 

The  story  is  told  of  him  that 
being  disappointed  in  a  lathe 
he  bought  from  the  Niles  Tool 
Works  he  wrote  to  that  firm 
to  the  effect  that  if  he  could 
not  design  a  better  lathe  he 
would  eat  it.  Alexander  Gor- 

don, head  of  the  Niles  Works, 
testily  replied  that  if  he  was 
able  to  design  a  better  lathe 
than  the  one  in  question  he 
wished  he  would  come  to  Ham- 

ilton and  do  it. 
Long  after  Mr.  Gordon  had 

forgotten  the  incident  there 
appeared  in  his  office  a  tall, 
lanky  individual  who  said  with  a 

drawl,  "My  name  is  See  and  I 
came  up  here  to  design  that  lathe 

for  you."  He  was  put  off  with 
one  excuse  after  another  until  in 
disgust  he  appropriated  an  empty 
drawing  board  and  did  design  a 
lathe  that  made  Mr.  Gordon  sit 
up  and  take  notice. 

He  was  at  once  employed  by  the  Niles  Works,  filling  posi- 
tions as  foreman,  chief  draftsman  and  chief  engineer  re- spectively. 

In  1876  Mr.  See  opened  an  office  in  Hamilton  as  a  con- 
sulting mechanical  engineer  and  his  keen  insight  into 

mechanical  matters  soon  brought  him  a  wide  practice  in 
connection  with  some  of  the  largest  machine  establish- 

ments in  the  United  States  and  Europe. 
With  the  invention  of  the  telephone  Mr.  See  became 

greatly  interested  in  its  practical  workings  and  was  the  in- 
ventor of  several  valuable  devices  connected  with  central- 

station  apparatus.  In  recognition  for  his  work  he  was  made 
an  honorary  member  of  the  Telephone  Exchange  Associa- 

tion. For  a  time  he  was  editor  of  the  Telephone  Exchange 
Reporter.  He  built  the  first  telephone  line  in  Hamilton. 
Also,  in  connection  with  Alexander  Gordon  and  James  K. 
Cullen,  he  built  an  electric-light  plant  at  the  Niles  Tool 
Works,  the  first  in  Hamilton. 

As  Mr.  See's  business  increased  he  became  a  patent  at- torney and  as  such  developed  an  enviable  reputation  as  an 
expert  in  patent  litigation.  He  has  been  called  upon  to 
give  expert  testimony  in  more  than  three  hundred  cases, 
among  which  was  the  litigation  involving  the  validity  of  the 
patents  issued  for  the  original  McCormick  reaping  machine. 

He  took  great  interest  in  airplane  development  and  was 
counsel  for  Wright  Brothers  in  their  litigation  with  the 
Curtiss  company. 

By  appointment  of  Governor  Campbell,  Mr.  See  acted 
as  one  of  the  commissioners  for  Ohio  to  the  World's  Fair 
held  at  Chicago  in  1893. 

Perhaps  we  cannot  pay  a  better  tribute  to  the  memory  of Mr.  See  than  that  contained  in  the 
following  telegram  from  James 

K.  Cullen,  president  Niles,  Be-* 
ment,  Pond  Company,  to  one  of 
the  Hamilton  papers: 

New   York,   Feb.    2.  1920 

Hamilton  Daily  News:  In  the 
death  of  James  W.  See,  Hamilton 
has  lost  a  most  exemplary,  gentle 
and  kindly  gentleman,  and  an  able 
and  widely  known  engineer.  His  in- 

terest in  the  welfare  of  the  city  was 
always  manifested  and  he  lent  liber- 

ally of  his  time,  his  money,  and  his 
ability  to  enhance  its  reputation  and 
improve  its  condition. 

Wliile  modest  and  unassuming  to 
a  marked  degree,  liis  knowledge  of 
mechanical  and  industrial  affairs 
brought  him  in  touch  with  many  of 
the  largest  manufacturing  concerns, 
and  a  large  number  of  eminent  engi- 

neers who  greatly  admired  his  talent 
and  appreciated  his  advice.  His  lit- 

erary productions  were  read  and 
favorably  received  by  employers  and 
employees  engaged  In  mechanical 
pursuits  throughout  the  country, 
and  brought  prominently  before  the 
people,  not  onl.v  the  man,  but  the 
city  of  which  he  was  a  resident. 
Honest  and  honorable,  he  was 

trusted  implicitly  in  all  business 
transactions,  and  socially,  while  of  a 
retiring  disposition,  he  endeared  him- 

self to  a  large  circle  of  admiring 
friends  wlio  will  sadly  miss  him  in 

the  years  to  come. 
James  K.  Cullen. 

On  June  1,  1881,  Mr.  See  was 
united  in  marriage  to  Miss 
Hester  R.  Rose,  of  Forestville, 
Ohio,  by  whom  he  is  survived, 
together  with  three  sons  and  one 
daughter:  Robert  M.,  of  Chicago, 

111.;  Willard  and  Howard,  of  At- 
lanta, Ga.;  and  Mrs.  Thomas  A. 

Allen,  of  Evanston,  111. 
Mr.  See  was  a  charter  member 

of  the  American  Society  of  Me- 
chanical Engineers,  a  member  of 

the  Franklin  Institute,  the  Ham- 
ilton Club  and  the  Union  League 

Club  of  Chicago. 
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L.M.MANLEY 

I 

BACK  in  t
he  good  old 

days  when  people 
traveled  afoot  or  on 

horseback,  there  lived  in  a 
small  Midwestern  city  a 
man  who,  according  to  his 
sign,  was  known  as  John 

Wilson,  "general  machin- 
ist, gas-  and  steam-engine 

repairing  aspecialt y." 
There  were  a  few  "horse- 

less carriages"  in  this 
town,  and  their  constant 

recurring  need  of  repairs 

and  adjustment  prompted 

Wilson,  with  an  eye  to  the 
future,  to  add  to  Jiis 

shingle  the  legend,  "Auto 
mobile  Garage." 

The  author  recalls  manj* . 
hours  spent  in  Wilson's 
shop  in  boyish  wonder- 

ment and  admiration,  as 
grease-  besmeared  Mr. 
Wilson  knowingly  mado 
this  or  that  adjustment. 
He  has  also  vivid  recoller 
tions  of  the  first  tourist, 
whose  car  had  sustained  a 
broken  conne  c  t  i  n  g-r  o  d 
while  attempting  to  nego- 

tiate a  sandy  stretch  of 

road  known  as  "The  Mile 
Hill."  It  took  about  10 
days  to  replace  that  rod, 
as  it  was  necessary  to 
make  a  forging,  machine 

it,  and  fit  it  to  place,  fo- 
interchangeable  parts  and 
quick-repair  service  were 
in  an  embryonic  state  at  that  time.  There  had  been 
considerable  publicity  given  the  work,  so  that  when  the 
ear  wag  ready  for  a  trial  run,  the  whole  town  turned  out 

to  witness  the  performance.  To  everyone's  surprise  the 
eng!ne  ran,  and  Mr.  Wilson's  first  real  job  of  automobile 
repairing  was  successful. 

During  the  war  when  new  cars  were  not  avail- 
able, repair  shops  and  service  stations  looked 

about  for  labor-saving  machinery  for  overhaul- 
ing and  rebuilding  used  cars.  The  success  of 

their  efforts  is  manifested  in  the  complete  line 
of  such  devices  now  on  the  market  for  Ford 
service   stations   and   described   in   this   article. 

FIG.  1.     THE  CYLJNDER-RBBORING  MACHINE 

This  repair  was  made 
on  one  of  the  first  cars 
built  by  Henry  Ford,  and 
is  in  striking  comparison 

with  the  present-day  re- 
pair and  replacement 

equipment  which  is  now 
the  complement  of  the 
Ford  car.  Today,  a  car 
owner  can  leave  his  car  at 

any  first-class  service  sta- 
tion on  his  way  to  work 

in  the  morning,  and,  if  the 
occasion  demands,  he  can 

get  it  in  the  evening  com- 
pletely overhauled  and 

practically  as  good  as 
new.  That  this  service  is 
possible  is  due  to  large 
quantities  of  spare  parts 
kept  in  stock  in  the  service 
station  and  the  recent 

adaptation  of  manufactur- 
ing methods  and  equip- 

ment to  repair  work,  mod- 
ified, of  course,  to  suit 

conditions. 

Eealizing  the  need  for 

such  labor-saving  machin- 
ery, the  Fairbanks  Co., 

after  considering  the  situ- 
ation from  all  angles,  has 

assembled,  and  is  market- 

ing a  line  of  special  ma- 
chinery and  devices  for 

Ford  and  Fordson  service 
stations.  This  company 

has  also  est-abli^hed 
schools  in  its  principal 

branch  houses  where  in- 
struction courses  are  given  in  the  use  of  the  machinery 

and  in  service-station  organization.  This  equipment 
duplicates  to  a  marked  degree  the  machinery,  tools  and 
fixtures  used  by  the  Ford  Motor  Co.,  and  is  oif  consider- 

able interest  to  anyone  having  to  do  with  motor  cars, 
trucks,  or  tractors. 
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PIG.  2.     THE  DETAILS  OF  THE  CYLINDER-REBORING  MACHINB 

machine  ready  for  reboring 
the  cylinders.  This  operation, 

shown  in  Fig.  1,  is  accom- 
plished by  means  of  a  special 

boring  tool.  An  inserted-tooth 
cutter,  which  can  be  set  for 
any  standard  oversize  piston, 
is  held  by  the  threaded  feed 
bar  A,  which  is  turned  by  the 

chuck  B  on  the  drililng-ma- 
chine  spindle.  The  bar  is 

partly  guided  by  the  nut  C 
held  in  the  collar  D,  which  is 
clamped  to  the  cylinder  block. 
This  reboring  tool  is  shown  in 
greater  detail  in  Figs.  2  and  3. 
The  pilot  bar  E,  together  with 

the  centering  gage  F,  is  in- 
serted into  the  cylinder  with 

the  inclined  surfaces  of  the 

gage  resting  on  the  top  edge 
of  the  cylinder  bore.  The  bar 
is  then  lowered  until  a  witness 

In  modern  service  stations,  there  is  a  sequence  of 

operations  which  is  rigidly  followed  in  a  complete  over- 
hauling of  a  car.  There  are  mechanics  or  groups  of 

mechanics  who  are  responsible  for  certain  details  of  this 

sequence;  such  as  the  radiator  and  body  work,  the  en- 
gine, the  transmission  and  chassis,  the  ignition  and  all 

the  electrical  parts,  the  assembly  and  final  testing. 
As  soon  as  the  engine  is  removed  from  the  car  it  is 

dismantled  and  the  cylinder  block  placed  in  a  drilling 

mark  on  the  bar  coincides  with  the  top  surface  of  the 
gage.  The  thumb  screw  is  then  set  which  positions  the 
bottom  gage  G ;  while  turning  the  knurled  nut  H  expands 
the  spring  stops  /  at  J,  thus  accurately  centering  the 

FIG.  3.     .\NOTHER  VIEW  OF  THE  REBORING  MACHINB 

pilot  bar.  The  collar  D  is  slipped  over  the  gage  F  and  is 
positioned  by  the  bushing  K  and  the  surfaces  L.  The 
collar  is  then  clamped  to  the  cylinder  block,  after  which 
the  gage  E  is  removed  and  the  threaded  cutter  bar 
assembly  inserted  and  held  by  the  threaded  nut  C  in 
the  collar  D,  the  thumb  screw  M  preventing  the  nut  from 

FIG.  4. MELTING  THE  BABBITT  FROM  THE  CRANKSHAFT 
BEARINGS 

FIG.  5. A  JIG  IiX3R  REBABBITTING  THE  CRANKSHAFT 
BEARINGS 
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FIG.  6.  HOW  THE  BEARINGS  AKE  BORED 

turning  during  the  boring  operation.  The  accuracy  and 
smoothness  of  the  cylinder  bore  produced  by  the  cutter 
is  such  that  subsequent  boring  or  rolling  is  not  required. 
About  20  min.  are  required  for  reboring  all  four  cylin- 
ders. 

After  the  cylinders  are  rebored,  the  next  operation  is 
the  rebabbitting  of  the  main  crankshaft  bearings.  The 
babbitt  is  melted  from  the  cylinder  block  by  gas  torches, 
Fig.  4,  which  also  preheat,  at  the  same  time,  the  cylin- 

der casting  to  the  proper  temperature  for  babbitting. 
A  rather  unique  jig  which  insures  correct  alignment  of 
the  bearings  has  been  designed  for  the  rebabbitting 

operation.  The  babbitting  mandrel  A,  Fig.  5,  is  posi- 
tioned by  the  pin  stops  B  inserted  in  the  crank-case- 

mounting  screw  holes  as  shown.  The  mandrel  is  then 
clamped  in  position  by  means  of  the  eccentric  lock 
blocks  C,  which  also  prevent  any  leakage  of  the  babbitt 
metal.    The  babbitt  is  poured 
through  the  ports  D,  and  after 
the  metal  has  set  the  jig  is 
removed    by    means    of    the 
handles.      The    bearings    are 
next  rebored  by  the  main- 
bearing  boring  machine  shown 
in  Fig.  6.  The  machine  is  ac- 

curately located  on  the  cylin- 
der   block    by    pins    passing 

through  the  holes  A  into  the 
crank-case-mounting    screw 
holes   and   by   two   centering 
pins  B  which  fit  the  camshaft 
bearings.    The  boring  bar  C  is 
turned  by  the  pinion  D  which 
is  driven  by  the  master  gear  E, 
while  the  feed  is  accomplished 
by  a  special  feed  screw  driven 

by  the  pinion  F  and  the  mas- 
ter gear  G.  The  boring  is  done 

by  the  cutting  tools  H  held  in 
proper  position  by  setscrews. 
Special  gages  are  provided  for 
correctly   setting   the   cutting 
tools  to  meet  the  diameter  of 
the  crankshaft  bearings.    The 
time  consumed  in  the  babbit- 

ting  operations   is   about  30 
minutes. 

After   the   crankshaft    has 
been     thoroughly    overhauled 

and  all  bearing  surfaces  trued 
up  as  required,  it  is  fitted  and 
lined  up  in  the  cylinder  block 
and  the  bearing  caps  fitted 
with  a  slight  rock  and  the 
bolts  drawn  down  as  tightly 
as  possible.  In  modem  service 
stations,  the  bearing  caps  are 
rarely  rebabbitted  as  new  caps 
ready  for  assembling  can  be 
purchased  for  less  than  the 
labor  cost  of  rebabbitting 
the  old  caps.  The  cylinder 
block  is  now  mounted  lined  up 

in  the  bearing  buming-in  ma- 
chine shown  in  Fig.  7.  The 

machine,  which  is  run  at  ap- 
proximately 200  r.p.m.,  is 

started  and  the  bearing  surfaces  of  the  babbitt  are  bur- 
nished or  bumed-in.  In  this  way  a  100  per  cent  bearing 

surface  is  obtained  in  less  than  li  min.,  against  the  old 
system  of  scraping  the  bearings,  which  usually  takes 
from  5  to  7  hr.  and  results  in  only  40  to  50  per  cent. 

While  the  foregoing  operation  is  in  progress  the  con- 
necting-rods are  being  overhauled  and  tested  for  align- 

ment in  the  novel  fixture  shown  in  Fig.  8,  the  operation 
of  which  is  apparent  from  the  illustration.  An  efficient 
device  for  holding  the  piston  while  reaming  the  wrist- 
pin  bushing  and  for  assembling  the  connecting-rod  is 
shown  in  Fig.  9. 

After  the  buming-in  operation  on  the  crankshaft 
bearings  is  completed,  the  pistons  and  connecting-rods 
can  be  installed  or  fitted  in  the  position  shown  in  Fig.  7, 

without  removing  the  block  from  the  mac'~ine.  The 
buming-in  of  connecting-rod  bearings  is  similar  to  the 
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FIG.   9.     A  NOVBIi  PISTON  CaLiAHP 

operation  just  described  under  the 

caption  of  "burning  in,"  except  that 
the  main  bearings  now  run  in  oil,  and 
it  is  during  this  operation  that  the 
stiffness  of  the  motor  and  bearings 
can  be  determined  without  removing 
the  unit  from  the  madhine.  The  ma- 

chines for  burning-in  and  running-in 
are  made  in  various  sizes  and  designs 
to  meet  the  individual  requirements 
of  the  service  station.  However,  the 
one  illustrated  is  a  double-end  machine. 
By  referring  to  Fig.  10  it  will  be  seen 
that  the  engine  block  with  the  trans- 

mission unit  which  has  been  previously 
overhauled,  is  mounted  in  the  position 
shown.  The  camshaft,  timing  gears, 
and  the  valves  are  assembled  and  given 

a  running  test.  Incidentally,  dur- 
ing this  last  test  it  is  possible  to  grind- 

in  the  valves,  as  the  revolving  cam- 
shaft imparts  the  correct  vertical 

motion  required  for  valve  grinding. 
Finally  the  complete  engine  unit  is 
assembled  and  the  motor  is  run-in 
and  limbered  up.  During  this  time  a 
thorough  test  of  the  valves,  timing, 
and  ignition  can  be  made  and  it  is 
obvious  that  the  expense  of  making 
adjustments  during  this  time  will  be 
much  less  than  if  the  motor  were 
placed  in  a  chassis  before  testing. 
When  the  motor  is  sufficiently  lim- 

bered up  with  oil,  which  is  done  at 
about  600  r.p.m.,  it  is  started  under 
its  own  power  so  that  all  oil  leaks, 
noisy  gears,  timing  magneto  and  car- 

bureter  trouble    can    immediately    be 

FIG    8.     CONNBCTING-ROD  ALIGNMENT  JIG 

detected  and  corrected.  Similarly,  special  equipment 
has  been  designed  for  overhauling  the  transmission, 
front  and  rear  axle,  crankshafts  and  camshafts,  and, 
in  fact,  every  detail  of  the  car,  so  that  after  the  final 
assembly  there  is  little  left  for  the  final  testers  to  do. 

PIG.  10.     RUNNING-IN  STAND  FOR  FIN.4.L,  ASSEMBLY  OF  MOTOR  UNIT 
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Some  Functions  of  the  Employees'  Magazine By  JOHN  T.  BARTLETT 

The  shop  or  employees'  -magazine  has.  of  late 
years,  been  recognized  as  a  factor  in  industrial 
administration.  Men  like  to  read  intimate  items 
about  their  loork  and  to  see  their  names  in  print. 
The  author  tells  something  about  a  certain  shop 
magazine  and  its  editor.  He  also  gives  some 
pointers  as  to  messages  to  the  men  through  the 
medium  of  such  a  paper. 

A  RCHIE  BEEMAN  had  knocked  about  in  one  occu- 

/-\  pation  and  another,  and,  when  he  suddenly 
/  \.  blossomed  out  as  a  full-fledged  newspaperman, 
he  still  retained  much  of  the  viewpoint  of  the  man 
who  works  with  his  hands  for  wages.  He  was  a  good 
newspaperman,  too,  and  friends  deplored  it,  when,  los- 

ing his  berth  on  the  "Morning  Beacon,"  he  started 
to  work  in  a  local  shipyard  where  he  could  earn  more 
money.  Archie  is  democratic,  and  earned  his  pay,  as 

"No.  1107,"  with  the  best  of  them,  week  in  and 
week  out. 

The  shipbuilding  company  saw  the  business  advis- 
ability, after  a  time,  of  an  industrial-relations  depart- 
ment. This  new  department  was  quickly  knocked 

together,  but  it  was  no  less  efficient.  It  comprised 
a  superintendent,  who  was  a  member  of  the  company; 
a  general  assistant;  the  safety  engineer;  the  employ- 

ment office  head,  and  the  editor  of  the  plant  publication 
— the  editor  of  which  was  Archie  Beeman.  It  was  a 
case  of  somebody  picking  the  right  man  for  a 
particularly  exacting  job.  I  know — because  I  am 

acquainted  with  Archie's  work  with  this  new  kind  of 
publication  which  is  no  less  important  because  it  often 
comes  out  in  humble  dress. 

Picture  to  yourself  a  clean-cut,  rathei  slender  young 
Scotchman  in  his  thirties,  a  family  man  with  kiddies 
of  his  own,  a  good  mixer  who  remembers  and  is  remem- 

bered by  everybody  he  meets,  an  intelligent  fellow  with 
a  grasp  of  business  principles,  a  man  who  gets  the 
viewpoint  of  the  company  without  losing  that  of  the 
men — and  you  have  Archie. 
We  are  considering  some  problems  and  functions 

of  the  employees'  magazine,  and  Archie  Beeman's  well- 
conceived  publication,  "The  Proper  Job" — not  the 
actual  name,  but  it  will  do — furnishes  some  good 
examples  of  how  definite  and  very  significant  things 
are  done.  The  point  which  must  not  be  forgotten  is 
that  in  some  ways  it  is  infinitely  easier  to  do  these 
things  wrong  than  right — unless  the  editor  is  just  the 
right  man;  no  mere  talent  in  word-stringing  will  do. 
The  editor  of  the  plant  publication  must  have  ability 
of  a  high  order,  else  the  publication  will  likely  do 
more  harm  than   good. 

Every  individual  industrial  enterprise,  whatever  the 
product,  gathers  to  itself  an  atmosphere  distinctly  its 
own,  and  this  atmosphere,  correlated  with  a  tangible 

"shop  spirit,"  is  an  offshoot  largely  of  the  relations 
between  employer  and  employees.  Under  former  con- 

ditions, this  spirit  more  or  less  just  happened.  We  are 
beginning  to  understand  the  importance  of  deliberately, 

carefully  cultivating  it.  That  is  where  the  employees' 
magazine   fits    in.     We   have  begun   to   appreciate  the 

cash  value  of  cheerful,  contented  working  spirit;  a 
year-in  and  year-out  joining  together  of  employer  and employees. 

The  employees'  magazine  is  a  poor  little  orphan  in 
the  plant  where  employer  and  employees  fence  with 
one  another,  with  distrust  and  suspicion  on  both  sides, 
and  with  each  holding  "cards  up  their  sleeves." 

In  the  initial  issue  of  the  Acme  plant  publication, 
John  M.  Stead,  the  plant  manager,  in  a  signed  message 
headed,  "To  All  Acme  Employees,"  touched  on  the 
company's  biggest  problem,  but  only  to  tie  it  up  with the  general  matter  of  relations  between  employee  and 
eniployer.  There  was  possibly  a  thousand  words  in 
this  talk  by  the  plant  manager.  A  photograph  of  John 
M.  Stead  accompanied  the  article. 
We  cannot  quote  Mr.  Stead's  message  in  full,  but the  following  extracts  will  suffice  to  indicate  the  fine 

spirit  which  permeated  it  and  its  general  character. 
"There  is  no  keener  competition  in  the  industrial 

world  today  than  is  found  in  the  shipbuilding  business, 
and  the  plant  which  will  continue  to  exist  and  offer 
employment  to  a  large  body  of  shipbuilders  is  the  one 
where  waste  time  and  waste  material  are  eliminated 
and  where  the  emp'oyer  and  employee  feel  that  they 
are  getting  value  received. 

"We  feel  that  it  is  not  only  the  desire  but  the  inten- 
tion of  each  individual  in  the  Acme  plant  to  place  that 

plant  where  it  will  be  on  a  firm  competitive  basis,  and 
will  continue  for  years  to  come.  Success  for  the  firm 
can  only  be  measured  through  the  combined  success 
of  the  individual  employees. 

"The  management  which  exacts  service  Qn  the  part 
of  its  employees  and  fails  to  give  service  in  return  is 
definitely  at  fault,  and  cannot  hope  for  success.  With 
this  in  mind  the  management  of  the  Acme  plant  Is, 
through  the  planning  of  work,  the  proper  location  of 
machinery,  and  the  placing  of  service  stations  as  near 
the  work  as  is  possible,  endeavoring  to  place  the 
employees  in  the  position  where  they  do  not  waste 
their  energy  and  where  every  effort  counts  toward  the 
actual  production  of  ships.  In  this  manner  we  feel 
sure  that  the  mechanical  problems  will  be  handled  with 
satisfaction — if  we  have  the  benefit  of  the  recommenda- 

tions of  every  thinking  man  in  the  plant. 

"With  the  mechanical  problems  in  hand  and  in  a 
fair  way  to  being  satisfactorily  solved,  we  still  have 
even  greater  problems  of  the  individual  employee  as  to 
his  working  conditions,  his  pay,  and  his  means  of 
presenting  these  problems  to  the  management.  To  my 
mind  there  are  none  better  fitted  to  study  or  present 
the  problems  of  the  employees  of  this  plant  than  those 
employees  themselves.  Problems  in  regard  to  working 
conditions  will  be  with  us  as  long  as  we  exist  as  a 
plant,  but  it  is  not  necessary  that  they  shall  be  the  cause 
for  dissatisfaction  or  dissension  on  the  part  of  any 
individual  or  group  of  men. 

"If  we  co-operate  in  spirit  as  well  as  in  letter,  we 
can  eliminate  our  troubles  by  eliminating  the  causes, 
and  it  is  with  this  in  view  that  we  most  heartily 
desire  definite  representation  for  the  employees  in  the 
form  of  shop  committee  which  can  handle  these  prob- 

lems at  their  inception." 
Mr.  Stead  then  outlined  a  clean-cut,  workable  plan. 
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utterly  devoid  of  red  tape,  whereby  problems — call  them 
complaints  or  grievances,  if  you  like — could  be  settled 
to  the  employees'  satisfaction.  It  was  expected  that 
the  shop  committee,  made  up  of  employees  of  the  plant, 
would  settle  at  least  nine  out  of  ten  problems  which 
arose.  When  this  direct  treatment  did  not  suffice,  the 

matter  was  to  be  taken  up  by  a  shop-committee  mem- 
ber with  the  department  superintendent  and  the  indus- 
trial relations  department.  If  no  satisfactory  agreement 

was  reached  at  this  stage,  the  case  would  be  presented 
to  the  shop  committee  as  a  whole  in  conference  with 

the  plant  management.  Where  the  matter  was  of  trade- 
community  scope,  the  shop  committee  and  plant  man- 

agement would  confer  with  the  metal  trades  council. 

The  Paper's  Vital  Relation  to  Company  Policies 

Mr.  Stead's  message  to  the  men,  which  we  have 
quoted,  will  illustrate  a  point  or  two.  The  man-to-man, 
above-board,  straight-from-the-shoulder  style  was 
admirable.  We  might  as  well  get  this  side  of  the 
employer-employee  relation  right  at  the  beginning, 
because  it  is  of  fundamental  importance.  "Talking 
down"  to  the  employees  is  absolutely  wrong.  The  mes- 

sage does  not  need  to  be  "adapted"  to  them,  in  the 
sense  of  a  presumption  that  they  are  beings  of  inferior 
intelligence.  They  should  be  talked  to  as  equals.  Mr. 
Stead  talked  in  that  way.    And  he  meant  what  he  said. 

The  plant  publication  should  be  a  pleasant,  cheerful, 
happy  little  sheet,  touching  on  many  subjects  in  a 
light,  even  jovial,  way.  But  all  the  time  it  should  be 
serious,  mighty  serious,  underneath.  Its  definite 
editorial  policy,  handled  by  a  tactful,  intelligent  editor, 
should  always  stay  in  line  with  a  real,  tangible  spirit 
of  co-operation  between  company  and  men. 

Archie  Beeman  surely  understood  his  job.  One  of 

his  creations  was.  "Sayings  of  Shipyard  Sam."  Sam 
v/as  a  semi-humorous  character  done  into  cartoon  by 

the  yard  artist,  J.  Sheds,  Archie's  close  ally.  Here  is 
a  sample  of  Shipyard  Sam's  philosophy. 

"Say,  pard,  have  you  seen  that  guy  Rumor  Monger? 
I  told  you  what  I  did  to  him  last  week,  but  he's  still 
at  it,  and  if  I  get  another  chance  at  him  he'll  be  fit 
for  the  hospital.  The  new  yam  he  is  spinning  is  a  hot 

one.  He's  passin'  the  word  aroun'  that  we  pieceworkers 
are  going  to  get  a  cut.  Where  he  got  that  dope  from 

is  more  than  I  can  fathom,  but  he's  got  a  lot  of  poor 
fish  worried;  some  of  them  are  even  slowin'  down  on 
the  job  to  keep  their  production  small. 

"Why,  I  was  talking  to  the  Big  Chief  myself,  and 
he  says,  'Sam,  I  want  you  to  tell  the  boys  for  me  that 
we  are  doing  big  things  in  a  big  way  at  Acme,  and 
when  we  get  good  men  we  want  to  hold  onto  them, 
and  furthermore,  we  are  willing  to  pay  them,  and  pay 
them  well.  Production  is  what  we  want.  A  well-paid, 

efficient  organization  is*  far  more  economical  than  a 
moderately  or  poorly  paid,  less  productive  organization. 
We  prefer  the  former,  Sam,  and  I  can  guarantee  you 
there  is  no  cut  in  the  wages,  either  time  or  piecework, 

contemplated  by  the  management  here.' 
"Now  fellows,  that's  official,  and  if  you  meet  this 

Rumor  Monger,  hold  him  and  send  for  me.  I'd  like 
to  make  a  short  address  and  farewell  to  him." 

Sam  was  depicted  in  argumentative  posture  deliver- 
ing his  talk. 

In  what  more  effective  way  could  uneasiness  over 
wages  have  been  banished  ?  Of  course,  the  management 
might  have  handed  Archie  Beeman  a  signed  statement 
to  use,   but    Shipyard    Sam   was   an   infinitely   better 

device.  He  stood  as  a  symbol  of  the  above-board,  open 
policy  between  company  and  men,  and  because  he  was 
Shipyard  Sam,  he  could  use  language  which  would  drive 
the  thing  home,  and  drive  it  well.  The  whole  added 
effectively  to  the  familiar  atmosphere  of  the  plant 

publication. 
In  contrast  to  the  "Shipyard  Sam"  way  of  treating  a 

subject  without  gloves,  the  writer  recalls  an  example 
of  the  wrong  way  to  endeavor  to  correct  an  abuse. 

This  appeared  in  an  employees'  magazine  of  a  coal- 
mining company.  It  had  to  do  with  smoking  in  a 

gaseous  mine — a  criminal  offense.  In  the  straight 
newsp.aper  manner  this  publication  commented  on  a 

criminal  conviction  and  caustically  u.sed  "miserable 
hides,"  and  other  strong  expressions  in  connection  with 
a  discourse  on  the  subject. 

This  was  tactless,  though  every  word  of  the  diatribe 
was  absolute  truth.  The  mistake  was  in  letting  the 
company  say  severe  things  to  employees  in  the  form 

used,  when  some  such  device  as  "Shipyard  Sam"  would 
have  run  no  risk  whatever  of  offending,  though  language 
twice  as  harsh  and  highly  colored  within  quotes  was 
used.  The  strategic  angle  from  which  to  approach  the 
problem  was  the  standpoint  of  the  conscientious 

employee,  to  whom  really  the  matter  was  of  most  con- 
sequence, inasmuch  as  the  flagrant  carelessness  of 

others  endangered  his  life.  We  know  the  typical  hap- 
pening when  an  outsider  starts  to  tell  the  bald  truth 

about  a  memT^er  of  our  family.  We  may  know  he  tells 
the  truth,  but  he  antagonizes  us. 

Archie  Beeman's  Way  of  Correcting  Wasteful Practices 

To  get  across,  the  employees'  magazine  must  be  a 
genuine  friend  of  the  men,  must  treat  things  in  a 
friendly  way,  must  fairly  radiate  a  spirit  of  fellowship. 

It's  just  a  case  of  the  personal  relation  being  exalted 
to  print.  The  editor  of  a  good  employees'  magazine 
can  accomplish  the  result,  just  as  A?:chie  Beeman  has 

done,  right  from  the  first. 
Archie  had  ability  to  turn  to  account  that  spirit 

of  fair  play  innate  in  a  majority  of  us.  "I'm  doing 
my  part — now  do  yours!"  is  the  straight-from-the- 
shoulder  appeal  in  several  masterpieces  of  little  articles 
by  Archie  which  I  have  beside  my  typewriter.  He 
talks  in  a  man-to-man  way  in  these  articles.  They 
could  offend  nobody.  They  were  so  patently  fair-and- 
square,  that  they  were  sure  to  have  a  good  influence. 

Another  sort  of  editor  would  have  "preached." 
"harangued,"  or  "scored,"  and  would  have  failed. 
Listen  to  Archie.  His  little  article  is  headed,  "Rivet 
Heaters,  Attention!"     It  goes  on: 
"Have  you  noticed  that  when  you  come  in  in  the 

mornings  your  fire  pot  has  been  all  clear^ed  out  for 
you,  your  coke  box  is  full  and  frequently  you  find 

kindling  lying  'on  the  job'  all  ready  for  you  to  light 
up?  Have  you  noticed  that  no  more  do  you  have  to 
pack  across  a  sackful  of  coke  on  your  shoulder  or  lug 
a  boxful  of  rivets  half  across  the  yard?    Sure  you  have. 

"These  things  have  all  been  done  for  your  con- 
venience. Here's  one  way  in  which  you  can  help  wipe 

off  the  score: 
"Pull  out  all  rivets  from  your  fire  before  you  quit 

for  lunch  and  before  you  hit  the  road  for  home  and 
mama  at  4:  30,  and  be  sure  to  turn  the  air  off. 

"Every  afternoon  when  the  service  squad  goes  its 
rounds  of  the  fire  pots  it  finds  a  number  of  rivets 
absolutely  ruined  by  being  left  in  the  pot  with  the 
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air  turned  on.  Of  course,  the  turning  off  of  the  air 
only  delays  the  burning  of  the  rivets  a  little;  the  only 

way  to  make  sure  they  won't  be  spoiled  it  to  take 
them  out  before  you  quit. 

"D'  you  know  that  an  average  size  rivet  costs  the 
firm  about  three  cents?  Suppose  you  allow  half  a 
dozen  at  noon  and  half  a  dozen  at  4:  30  to  be  burned; 
that  means  you  have  cost  the  firm  36  cents  where  there 

should  have  been  no  expense  a-tall.  Assuming  there  are 
oO  heaters  in  the  yard  and  they  are  all  careless  about 
their  rivets,  they  will  waste  $21.60  worth  of  rivets 
per  day,  or  about  $120  worth  per  week  or  over  $6,000 
in   a  year. 

"Rivet  heating  is  one  of  the  first  jobs  a  youth  strikes 
in  the  yard  and  many  may  not  realize  that  a  share  of 
the  future  of  the  yard  lies  in  their  hands.  Yet.  the 
above  will  show  where  they  can  cut  dowTi  the  costs 
considerably  and  every  useless  expenditure  of  a  dollar 
cut  out  will  enable  the  firm  to  compete  for  new  orders 

on  moi'e  equal  terms   with   our  competitors." 

The  Good  Workman  Respects  His  Job 

Such  articles  are  fundamentally  compatible  with  the 

proper  policy  of  an  employees'  magazine — which  is  one 
reason  why  the  employees'  magazine  is  potentially  a 
powerful  institution  for  good.  The  good  workman 
respects  .his  job.  He  takes  pride  in  it,  if  he  does  it  well; 

and,  if  he  ddtesn't  do  it  well,  he  knows  he  ought  to,  or 
there  is  something  wrong  with  him.  This  presupposes, 
of  cour.se,  that  working  conditions  satisfy  him.  If  he 

believes  the  employer  is  "doing"  him  he  begins  to  lose 
efficiency  and  works  in  an  atmosphere  that  is  radically 
wrong.  At  Acme,  the  company  was  actively  pursuing 
a  policy  of  a  square  deal  for  every  worker.  It  was 
paying  high  wages,  and  it  let  the  employees  know  that 

it  was  paying  them  gladly.  In  retui-n  it  frankly 
expected  good,  conscientious  work.  It  let  the  employees 
know  that  conditions  in  the  shipbuilding  industry  were 
such  that  without  high  efficiency  the  plant  would  not 
remain  permanently  in  business. 

Beside  a  snapshot  of  "Service  Reilly"  smoking  a  pipe 
Ht  noon,  "The  Proper  Job"  carried  this  message, 
headed,  "Are  You  Getting  It? — Service": 

"Riveters  and  bolters  Up.  Are  you  getting  it? — Service. 

"When  you  take  your  wife  or  sweetheart  to  the  show 
we  have  sometimes  heard  you  beef  about  the  street- 

car service.  Also  sometimes  after  the  show  when  the 
big  feed  is  on,  or  should  be  on,  you  frequently  grunt 

out,  'Rotten  service*'  And  we  also  have  sometimes 
heard  the  same  expression  in  theiyard! 

"In  the  last  few  years,  there  is  hardly  a  woi'd  in 
the  English  language  which  has  been  studied  or  digested 
more  by  business  men  of  all  classes  than  the  word, 

'service.'  Whether  it  is  running  an  iee-ci'eam  parlor, 
department  store  or  a  shipyard,  this  new  science, 

'service,'  has  come  to  be  demanded. 
"In  these  days  of  keen  competition  this  firm  realizes 

that  having  what  you  want,  where  you  want  it  and . 
when  you  want  it.  is  going  to  be  one  of  the  big  factors 
in  the  success  or  failure  of  its  future  plans. 

"Boys,  our  Service  Department  is  open  at  all  times 
for  suggestions  for  its  improvement.  We  believe  we 
have  improved  somewhat,  but  we  are  not  yet  satisfied. 
We  want  to  be  able  to  shoot  your  wants  in  bolts,  nuts, 
and  r'vets  through  the  wicket  in  the  service  stations 
witii  the  same  dispatch  as  you  get  your  favorite  tobacco 
over  the  counter  of  an  Up-to-date  cigar  store.     But 

we  must  have  your  co-operation  to  make  it  the  success 
we  wish.  You  can  sure  help  out  by  cutting  down  all 
possible  waste  both  of  material  and  labor;  the  materia' 
by  the  large  quantity  of  rivets  which  are  needlessly 
burned ;  the  bolts  by  the  large  number  which  are  need- 

lessly stripped  and  the  labor  by  only  taking  as  many 
rivets  and  bolts  away  from  the  service  stations  as  you 
think  you  will  use.  Otherwise,  large  quantities  are 
left  lying  around  at  night  which  the  cleaners  have  to 
pick  up  and  send  to  the  salvage  department  where 
they  are  separated,  the  good  from  the  bad. 

"Boys,  we  have  been  making  a  record  during  the  past months  in  the  way  of  cutting  waste,  and  with  your 
co-operation  we  can  still  greatly  improve  this  standard. 
Help  us  to  show  the  firm  we  appreciate  the  expenditures 
they  have  made  for  Service." 

A  Clever  Cartoon  and  Acrostic 

Such  material  as  the  foregoing  is  only  one  kind  of 

several  which  should  go  to  make  up  an  employees' 
magazine.  A  super-abundance  of  it  would  tire  the 
employees  and  defeat  its  own  purpose.  But  it  is  ir 
the  handling  of  such  material  possibly  more  than  in 

any  other  that  the  employees'  magazine  editor  is  likely 
to  "fall  down."  Though  he  consult  at  length  with  the 
management,  though  he  obtain  O.K.  for  all  material 
before  publication  and  hedge  himself  about  with  a  dozen 

precautions — he  must  possess  ability  or  he  will  surely 
fail.  It  is  writing  "work"  that  calls  for  talent  of  a 
high   order. 

The  ingenious  editor  finds  various  ways  of  hammer- 
ing away  at  wasteful  practices.  We  have  given  some 

actual  work  by  Archie  Beeman.  Here  is  a  good  example 

from  the  employees'  magazine  of  one  of  the  leading 
railroads. 

The  amateur  cartoonist  among  the  employees  is  a 
first-class  ally  of  the  editor.  Not  only  is  the  cartoon 
in  it.self  particularly  effective,  conveying  a  big  point 
in  an  instant  which  a  column  of  type  might  fail  to 
drive  home,  but  the  fact  that  an  employee  draws  the 
cartoon  is  a  strong  feature.  The  cartoon  done  in  a 
good-natured  way  by  an  employee  is  taken  in  the  same 
spirit  by  those  who  can  profit  by  it. 

The  railroad-paper  editor  referred  to,  used  in  the 

summer  a  telling  cartoon  entitled,  "The  Blower  On  and 
the  Pop  Up,"  depicting  a  locomotive  in  that  situation^ 
and  there  was  the  further  label,  "This  Is  a  Careless 
Engine  Crew.  They  Are  Wasting  20  Lb.  of  Coal  a 

Minute,"  dravra  in  by  the  cartoonist. 
Two  or  three  issues  later,  the  editor  republished  the 

cartoon,  and  below  it  an  acrostic  which  it  had  suggested 
to  another  employee.  Below  the  cartoon,  and  a  caption. 

"Don't  Advertise  Yourself  This  Way— Save  The  Coal," 
•was  the  following: 

The  POP  tells  the  tale  of 
How  much  COAL  YOU  WASTE  on 
Engines  in  your  charge,  by 
Popping  in  the  ENGINE  TERMINAL, 
On  the  READY  TRACKS,  or 

Popping  on  the  LINE  OF  ROAD. 
It  never  works  unless  YOU  MAKE  IT  WORK,  and 

then  it 
Shows  up  your  lack  of  interest  and  care  in  your  work. 
And  costs  at  the  rate  of  TWO  DOLLARS  AN  HOUR 

for  the 

Twenty  pounds  of  COAL  YDU  WASTE 
Every  minute  the  POP  IS  UP. 
Let  ENGINEERS  AND  FIREMEN, 
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Let  ROUNDHOUSE  FOREMEN,  ENGINE  WATCH- 
ERS, HOSTLERS,  and  all  concerned. 

Take  a  real  interest  in  KEEPING  THE  POP  DOWN 
And  see  that  all  who  work  with  you 
Learn  to  SAVE  COAL  and  not  to  waste  it  on  the 

Engines  YOU  HANDLE.  « 

In  connection  with  all  such  employees'  magazine 
methods  to  improve  morale  and  raise  standards — and 
the  methods  have  application  to  big  and  little  industries 

of  every  kind — is  the  basic  principle  which  makes 

them  practical  and  is  what  has  been  termed,  "the  spirit 
of  the  good  workman."  Whatever  the  job  we  do, 
whether  high  or  low,  it  is  worth  doing  well.  The 
employer  who  has  a  contempt  for  the  sort  of  work  his 

employees  do  had  quickly  better  cultivate  a  different 
attitude.  It  may  be  paradoxical,  but  the  best  guarantee 
an  employee  doing  humble  work  has  that  some  day  he 
will  be  many  rungs  higher  up  the  ladder,  is  that  he 
love  that  humble  job,  study  it  from  day  to  day  and 
develop  maximum  efficiency  at  it.  That  is  the  spirit 
of  the  good  workman.  Whatever  the  job  is,  it  is 
worthy  of  the  best  that  is  in  him. 

"Jack  of  All  Trades,  Master  op  None"  Not  a  • 
Modern  Proverb 

The  first  men  to  raise  good  workmanship  to  genuine 
idealism  were  not  employers,  the  guiding  heads  of  great 
industries.  They  were  plain  working  men  who  took 
pride  in  doing  a  job  not  passing  well  but  exceptionally 
well.  The  disposition  to  do  this  is  rooted  deep  in 
human  nature.  Rather  than  being  a  new  thing,  it  is  a 

heritage  of  the  centuries.  The  spirit  of  the  good  work- 
man has  come  down  through  the  ages.  "Jack-of-all 

trades,  master  of  none!"  is  not  a  modem  proverb,  a 
product  of  this  age  of  extreme  specialization.  It  was 
first  aptly  said  in  the  days  when  all  work  was  done 
by  hand,  slowly.  It  had  its  birth  in  that  great  belief 

of  humanity,  that  the  job  is  worthy  of  the  laborer's 
best  skill. 

Archie  Beeman's  tactful  articles,  mixed  in  with  much 
of  another  nature,  fostered  this  spirit  with  sympathetic 
touch.  So  did  the  cartoon  of  the  engine  which  was 
burning  superfiuous  coal.  So  did  the  acrostic  which 

was  added,  "The  Pop  Is  a  Telltale."  So  can  the 
employees'  magazine  of  a  thousand  and  one  individual 
industrial  enterprises.  While  exerting  a  steady  infiu- 
ence  for  more  efficient  production,  thereby  gladdening 

the  employer's  heart,  the  interests  of  the  employees 
are  furthered  to  an  equal  degree. 

Out  of  a  recognition  of  mutual  interests  the  employees' 
magazine  grows  into  a  business  institution  well-nigh 
indispensable. 

A  Man's  Pay  Should  Equal  the  Value  of 
His  Production 
By  John  F.  Clark 

The  article  under  the  above  title,  by  John  S.  Watts 
on  page  43  of  the  American  Machinist,  gives  some 
good  suggestions  and  would,  if  followed,  go  a  long  way 
toward  the  solution  of  the  present  unrest  and  dissatis- 

faction, provided  the  relative  values  of  production  could 
be  fairly  and  accurately  determined. 

An  instance  is  given  where  a  foreman,  by  his  supe- 
rior knowledge,  is  able  to  increase  production,  and  the 

value  of  the  increase  of  production  of  all  the  men 

under  his  supervision  is  accredited  to  him.     This,  no 

doubt,  sounds  quite  fair,  but  who  is  to  determine 
whether  the  foreman  is  entitled  to  all  the  credit,  or 
whether  he  did  not  gather  some  of  his  ideas  from  the 
workmen  ? 

Many  cases  have  been  known  where  valuable  improve- 
ments on  certain  machines  were  made  possible  in  the 

first  place  by  the  suggestion  of  some  workman,  but  in 
how  many  instances  has  the  credit  been  placed  where 
it  should  be?  If  the  improvements  have  been  the  means 
of  increased  productive  value  and  thus  greater  profits, 
should  not  a  share,  at  least,  belong  to  the  one  who  made 
the  first  suggestion? 

To  illustrate  the  impossibility  of  determining  just 
where  to  place  credit  for  increased  skill  and  production, 
the  writer  has  in  mind  a  certain  case  which  recently 
came  under  his  observation  and  which  is  typical  of 
everyday  happenings. 

A  Typical  Case 

A  man  was  transferred  from  a  manufacturing  de- 
partment where  he  had  worked  for  a  number  of  years, 

to  the  experimental  and  tool  department  in  the  same 
factory.  His  mechanical  skill  was  limited  to  the  opera- 

tion of  screw  machines,  and  though  he  was  an  in- 
telligent man  he  had  had  no  opportunity  of  acquiring 

knowledge  of  the  operation  of  machines  in  general. 

He  was  placed  next  to  a  man  who  had  many  years' 
experience  on  high-class  work  and  who  was  considered 
the  most  skillful  and  able  man  on  the  job. 

This  man,  by  virtue  of  his  knowledge  and  skill,  was 
able  to  instruct  his  neighbor  and  give  him  many  valuable 
hints,  so  that  in  course  of  a  year  or  so  the  new  man 
had  developed  into  a  valuable  man,  and  his  pay  had 
come  up  to  within  about  a  dollar  a  week  of  that  of  his 

instructor.  He  was  highly  appreciated  by  the  fore- 
man, who  of  course  took  a  good  deal  of  credit  to  him- 

self for  his  development. 

If  Mr.  Watt's  theory  should  be  worked  out  in  this 
case,  would  it  not  mean  that  some  of  the  credit  for  this 

man's  increased  usefulness  should  belong  to  his  work- 
mate and  that  his  workmate's  pay  envelope  should  show 

it? 

Another  thing  I  have  noticed  in  this  particular  de- 
partment is  that  many  times  tool  designers  seek  infor- 

mation from  some  workman  concerning  methods  used 
and  temporary  tools  made  for  the  production  of  some 

particular  part,  and  make  use  of  this  information  in 
the  designing  of  permanent  tools. 

Who  Should  Get  the  Credit? 

Should  this  not  mean  that  some  of  the  credit  for  the 

increased  production  made  possible  by  the  use  of  these 

tools  belongs  to  the  workman  who  gave  the  helpful  sug- 

gestions. 
To  my  mind  these  things  are  so  complex  and  inter- 

mingled that  it  is  practically  impossible  to  determine 
who  shall  have  the  credit  for  the  ideas  necessary  to 

increase  production,  but  I  do  believe  that  everyone 
who  does  his  or  her  best  and  conscientiously  perform 

their  duties  are  entitled  to  some  appreciation  that  will 

make  them  feel  a  little  more  than  merely  part  of  a 
machine. 

I  see  no  satisfactory  solution  -for  the  unrest  in  the 

world  except,  as  so  often  suggested  by  the  Ameriain 

Machinist,  the  operation  of  the  "Golden  Rule,"  and 
this  can  only  be  when  men  realize  the  necessity  of 

observing  the  first  and  second  commandments. 
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The  Evolution  of  the  Workshop — IV 
ALTHOUGH  printing  was 
I\  invented  before  the  mid- 

J.  \.  die  of  the  sixteenth  cen- 

tury, our  knowledge  of  the  con- 
ditions in  the  workshop  in  the 

first  part  of  this  century  is  de- 
rived chiefly  from  manuscript 

sources.  A  single  excep  tion 
seems  to  be  an  engraving  of  an 
armory  shop  by  Hans 
Brugmair,  which  ap- 

pears in  the  life  of 
Maximilian  the  First 
of  Austria. 

This  cut,  which 
we  reproduced  some 
time  ago  in  an  article 
on  ancient  helmet 

making,  is  of  impor- 
tance in  illustrating 

the  various  tools  of 
the  craft,  especially  a 
pair  of  large  shears 
set  in  a  block  very 
much  in  the  same  way 
as  the  modern  tool 
would  be  mounted. 
Some  of  the  first 

manuscript  records  of 
the  century  have  al- 

ready been  touched 
upon  in  dealing  with 
the  work  of  Leonardo 
Da  Vinci,  which  for 
the  sake  of  unity  was 
treated  all  together, 
although  the  last  of 

his  designs  were  pro- 
duced in  the  first 

years  of  the  sixteenth 
century.  Another 
manuscript  which  we 

By  H.  H.  MANCHESTER 

Developments  of  the  sixteenth  century 
that  are  of  immediate  interest  in  the 

machine-tool  field,  were  the  introduc- 
tion of  printed  books  on  machine  tools, 

refinements  in  guild  organizations  and 
further  adaptations  of  water  and  ani- 

mal power  for  operating  trip  hammers, 
bellows,  and  machinery  of  all  kinds. 

(Part  HI  apptarad  in  our  J  tat.  39  istue.) 

FIG.   as. A   CUTl.liiKi-    ALsu    NAIL-MAKING    SHOP    FROM 
BEM'S    "CODEX   PICtURATUS,"   1505 

find  belongs  to  the  beginning  of 
this  period,  or  about  1505,  is 

the  "Codex  Picturatus"  of  Bern, 
which  included  pictures  of  a 
number  of  trades  at  Cracow,  an 
important  Polish  City.  Among 
these  illustrations  is  one  of  a 
sword  maker  and  an  even  more 
interesting  one  is  of  a  nail  maker. 

This  picture  is  shown 
in  Fig.  25.  An  impor- 

tant detail  in  the  lat- 
ter indicates  how  the 

nails  were  headed 
with  the  aid  of  a  die 
in  the  anvil. 

About  1510,  Lan- 
dauer  established  a 

foundation  at  Nurem- 

berg for  old  mem- 
bers of  the  guilds  sim- 

ilar to  the  home 

founded  by  Mendel 
130  years  before.  As 
in  the  Mendel  founda- 

tion, various  portraits 
were  preserved  of 
craftsmen  at  work 
which  are  today  of 

great  interest  in  the 
history  of  industry. 
One  of  these  pictures 
dating  about  1526  is 
of  an  auger-maker. 
This  is  probably  the 
first  picture  showing 
this  occupation  as  a 
distinct  trade. 

It  is  at  this  point 
we  leave  the  age  of 

manuscripts  for  that 
of     printed     books 
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which  were  now  becoming  quite  common,  as  a  source  of 
information.  The  first  of  these  books  which  included 

subjects  relating-  to  the  workshop  is  the  Pirotechnia  of 
Biringucci,  which  was  published  in  1540.  While  this 
deals  particularly  with  munitions  of  war,  it  includes  a 
few  pictures  which  are  very  important  from  our  point 
of  view.  It  shows  water  power  applied  to  bellows,  to 
the  boring  of  cannon,  and  to  the  drawing  of  wire 
and  iron  rods.  Thus  this  work  may  be  said  definitely 
to  mark  the  date  of  the  first  representations  showing 
the   actual   use    of   water   power   in    connection    with 

FIG.  as.     A  SMITHY  OF  1556 

the  heavy  work  of  the  smith.  At  the  same  time, 
Biringucci  shows  the  processes  being  carried  out  by 
hand,  as  shown  in  Fig.  26,  so  that  the  two  methods  were 
evidently  used  side  by  side. 

Such  application  of  water  power  had  probably  spread 
throughout  western  Europe,  for  there  is  a  note  by 
Ebanus  Hessus  of  a  mill  at  Nuremburg  which  suc- 

ceeded in  both  rolling  and  cutting  iron. 
Our  first  definite  notice  of  a  universal  joint  seems 

to  be  in  1545,  when  such  a  joint  was  invented  by 
Hieronymus  Cardamus  to  be  applied  to  the  compass. 
In  1552  we  find  notice  of  a  second  rolling  mill  being 
put  into  operation  by  Antoine  Bruler  in  France. 
Another  picture,  Fig.  27,  showing  the  application  of 

water  power  to  metal  work  appears  in  the  "History  of 

FIG.   27.     WATER  POWER  AS  APPLIED  TO  TRIP  HAMMERS 

AND  BELLOWS.  FROM  THE  "HISTORY  OF  THE  NORTH- 
ERN  PEOPLES,"   BY    OLAUS   MAGNU.S,   1555 

the  Northern  Peoples,"  written  in  Latin  by  Olaus 
Magnus,  Archbishop  of  Upsala,  and  published  in  1555. 
This  is  a  very  quaint  scene  of  the  interior  of  a  shop 
in  which  the  bellows  and,  what  is  particularly  notice- 

able, three  hammers,  are  operated  by  little  water  wheels. 
This  seems  to  be  the  earliest  picture  in  which  the 
application  of  the  waterwheel  is  definitely  shown, 
although  this  method  had  undoubtedly  been  known  for 
some  time. 

While  the  work  of  George  Agricola,  *'De  Re  Metal- 
lica,"  which  was  first  published  in  1556,  deals  mostly 
with  mining  and  metallurgy,  it  contains  a  few  pictures 
and  facts  of  interest  pertaining  to  the  workshop.  In 
Fig.  28  water  power  is  shown  in  use  for  blowing  a 
furnace  and  for  operating  trip  hammers.  There  is 
also  a  rather  important  picture  of  the  vertical  stamp 

FIG.    26.      ARMORERS,    WITH   WOMEN    AS.SISTANTS, 

ABOt'T    I.-. 20        ■ 
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mill  run  by  water  power,  but  it  is  probable  that  this 
was  used  on  ores  rather  than  on  the  metal  itself.  He  also 

notes  that  animal  power  was  extensively  used  for  driv- 
ing various  machines. 

While  we  have  already  noted  the  introduction  of 
several  power-driven  machines,  it  must  not  be  supposed 
that  they  were  as  yet  in  common  use  throughout  the 
various  guilds  of  m.etal  workers.  This  is  made  per- 

fectly evident  from  the  manuscript  cuts  of  the  Dutch 
engraver,  Jost  Amman,  who  made  a  faithful  effort  to 

An  interesting  sidelight  on  the  times  is  the  fact 
that  one  of  Amman's  guild  masters  seems  to  be 
employed  exclusively  in  making  thimbles,  which  he 
stamped  out  by  hand. 

The  extreme  subdivision  of  guilds  may  be  judged 
from  the  fact  that  Amman  gives  separate  pictures 
tor  the  plain-armor  maker,  chain-armor  maker,  and 
helmet  maker  as  well  as  for  the  sword  maker  and 
cutler.  Still  other  subdivisions  were  the  gun  maker, 
the   gun-barrel   maker  and   the  pistol   maker.    Horse 

FIG.    29.      LOCK   AND  KEY   MAKING   IN   1568 

represent  the  work  of  the  guilds.  These  cuts  are 
significant  from  several  points  of  view.  In  the  first 
place,  they  give  an  idea  of  the  tools  and  operations 
which  were  employed,  and,  secondly,  indicate  how  the 
guilds  were  splitting  up  more  and  more  into  separate 
trades. 

One  invention  of  which  we  have  heard  very  little  so 
far  is  the  vise.  The  first  notice  of  this  tool  seems  to 

come  from  the  previous  century,  but  in  Amman's  time 
it  was  evidently  in  common  use,  for  he  pictures  it  as 
employed  by  the  locksmith,  cutler,  spurrier,  and  other 

m'etal  workers.  The  file  seems  to  have  been  another 
very  useful  tool,  as  it  is  pictured  in  many  of  the  shops. 
It  is  rather  interesting  to  note  that  the  locksmith 
seems  to  be  cutting  and  punching  out  his  wares  with 
tools  similar  to  those  of  our  present  blacksmith.  This 
picture  is  shown  in  Fig.  29.  Perhaps  the  most 
important  addition  to  our  knowledge  of  shop  practices, 

however,  is  Amman's  picture  of  the  hollow-ware  maker 
shown  in  Fig.  30.  This  shows  that  the  lathe  was 
already  applied  to  metal  working.  The  large  wheel  at 
the  side  would  seem  to  indicate  that  the  lathe  was 
run  by  a  bolt  connecting  with  this  wheel,  which  was 
turned  by  hand.  If  this  is  correct,  it  is  perhaps  the 
first  picture  of  a  belt  in  actual  use  in  a  shop. 

FIG.   30.      EARLY   METAL  SPINNING 

shoes  were  made  by  one  craftsman,  nails  by  another 
and  spurs  by   still  another. 

This  minute  subdivision  of  the  guilds  had  its  counter- 
part in  a  division  of  labor  which  tended  to  increase 

the  skill  applietl  to  a  particular  product.  This  skill 
in  craftsmanship  was  also  increased  by  the  system  of 

apprenticeship  by  which  a  boy  received  seven  years' 
training  in  a  shop  before  he  became  a  journeyman 
and  was  allowed  to  change  his  working  place.  On  the 
other  hand,  since  this  guild  was  given  a  monopoly  of 

its  own  trade,  no  matter,  how  small,  such  minute  sub- 
division was  a  barrier  against  extension  and  was 

destined  to  be  broken  through  with  the  introduction  of 
power-driven  machinery  and  the  establishment  of  larger 
shops. 

There  is  no  doubt  that  the  illustrations  of  Jost 
Amman  marked,  in  general,  the  greatest  development 
of  the  hand  trades,  because  from  this  time  we  find 
more  illustrations  of  machines  as  applied  to  industry. 
Curious  old  books  devoted  entirely  to  machinery  have 
been  found.  One  good  illustration  of  the  growing 
use  of  machinery  is  given  by  the  engraving  by 
Stradanus,  dated  about  1570,  which  was  reproduced  in 

the  article  on  "Ancient  Helmet  Making."  In  this 
engraving  a  number  of  grindstones  were  shown  mounted 
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PIG.  31. A  TRIP  HAAIMKR   OPERATED  BY 
HAND   POWER 

on  one  shaft  which  was  turned  by  a  lantern  pinion. 
This  picture  may  be  found  on  page  507,  Vol.  49,  of 
American  Machinist. 

What  may  be  considered  as  the  first  printed  book 
on  the  subject  of  machine  tools  was  written  by  Jaques 
Bessen,  and  published  in  1578.  It  was  entitled 

"Theatrum  Instrumentorium,"  or  Theater  of  Mechanics, 
a  title  which  was  later  employed  for  a  number  of  such 
books. 

In  a  way,  Bessen's  book  covers  an  intermediate  step 
between  hand  and  machine  work,  for  in  it  the  majority 

of  machines  depicted  ai'e  run  by  foot  power  or  hand 
power.  The  foot  power  was  usually  applied  by  means  of 
a  treadle,  while  hand  machines  were  driven  from  a 
flywheel  that  was  turned  with  a  crank. 

Fig.  31  shows  an  application  of  the  flywheel  and 
crank  for  operating  a  trip  hammer. 

An  interesting  picture  is  found  in  the  work  of  Jacob 
De  Strada,  who  died  about  1588.  The  illustration. 
Fig.  32,  shows  a  grindstone  and  a  mill  driven  through 
the  medium  of  a  rope  belt  and  a  system  of  lantern 
pmions,  the  whole  being  operated  by  a  horse  power. 

A  book  of  the  engineer,  Ramelli,  "Del  Artificiose 
Machine,"  which  was  published  in  1588,  includes  many 
machines  for  engineering  purposes,  but  only  a  few  were 
applicable  to  shop  work.  These  machines  represent 
the  application  of  water  power  to  sawing  and  bellows 

blowing.  In  addition  Ramelli's  work  shows  many 
details  which  would  be  of  interest  in  a  more  complete 
surveJ^  Among  these  are  heavy  pliers  and  wrenches, 
a  machine  turned  on  roller  bearings,  and  various  sorts 
of  gears  and  valves. 

To  sum  up  roughly  for  the  century,  it  may  be  seen 
that  power  machinery  was  practically  applied  in  the 
metal  industry  to  boring,  to  wire-  and  bar-drawing, 
hammering  and  probably  the  turning  and  cutting  of  the 
softer  metals.  A  more  rapid  development  of  power- 
driven  machine  tools  was  to  take  place  in  the  next century. 

Elements  of  Gage  Making 

Referring  to  the  article  under  the  above  title  in  the 
American  Machinist,  Vol.  51,  page  1083,  the  author 
recommends  a  flu.x  for  soldering  steel  composed  of 
chloride  of  zinc,  glycerine  and  alcohol,  but  fails  to  give 

the  proportions  of  each.  » 
He  says  that  alcohol  and  glycerine  in  equal  parts  are 

to  be  mixed  with  chloride  of  zinc.  How  much  chloride 

of  zinc?  Then  he  says,  "Enough  alcohol  should  be  left 
in  the  bottle  to  make  a  clear  flowing  mixture."  That 
would  seem  to  indicate  that  after  the  chloride  of  zinc 
has  been  dissolved  more  alcohol  should  be  added. 

I  tiiink  for  the  benefit  of  your  readers  vi'ho  may 
decide  to  try  the  flux  in  question,  the  composition  should 
be  more  clearly  defined.  J.  R.  Wemlinger. 

Fl(l 32.      AN    INTERESTING    INSTAIjLATION   OF    A    HGRSE 
POWER,   LANTERN  PINION  AND  ROPE   DRIVE 

The  flux  referred  to  should  be  a  super-saturated  solu- 
tion of  chloride  of  zinc  in  glycerine  and  enough  of  the 

chloride  should  be  added  from  time  to  time  to  insure 
the  formation  of  a  deposit  at  the  bottom  of  the  bottle 
after  standing. 

Sufficient  alcohol  should  be  added  to  make  t'.ie  solu- 
tion flow  readily,  and  alcohol  should  be  added  occasion 

ally  to  replace  the  loss  by  evaporation.     The  mixture 
should  be  shaken  well  and  often. 

The  alcohol  referred  to  is  grain  alcohol.  I  have  had 
no  experience  with  wood  alcohol.  C.  A.  Macready. 
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FIG.    1.      A    HOLLAND    MACHINE   SHOP FIG.  2.     THE  FOUNDRY 

Business  Conditions  in  Europe 
IN  Holland,  Belgium,  Franco

  an') 
England,  manufacturers,  well 

aware  of  the  opportunities  be- 
fore them,  are  desirous  of  quickly 

seizing  the  chance  to  resume  or  to 
enlarge  their  business,  and  are  in 
nearly  all  cases  thinking  of  the 
future  instead  of  complaining  of 

their  present  condition  or  of  dis- 
cussing a  newer  and  better  order 

of  things  generally.  In  each  of 

these  countries  there  are  impedi- 

ments, interferences,  and  difficul- 
ties of  various  kinds  which  retard 

business,  but  in  general  the  busi- 
ness men  are  eager  and  anxious  to 

see  commerce  functioning  more 
smoothly. 

Shipbuilding  in  Holland 

In  Holland  there  is  exceptional 
activity  in  shipbuilding,  ranging 

from  the  small  yards  where  100-ft. 
to  200-ft.  steel  barges  are  being 
made  almost  as  a  household  in- 

dustry, up  to  the  new  large  ship- 
yards where  10,000-ton  steamers 

are  seen  on  the  ways.  Fairly  large 
ships  are  built  in  the  interior  and 
brought  down  through  the  canals, 
which,  in  fact,  limit  their  size. 

Locomotive  and  railroad  shops 
of  all  kinds,  both  government  and 
privately  owned,  are  exceedingly 
busy,  and  the  manufacturing  of 
articles  in  general  is  quite  active. 
There  is  a  shortage  of  many  things  which  people  would 

like,  ranging  from  bicycles,  motor-cycles,  and  automo- 
biles, up  to  houses  in  which  to  live.  The  automobile 

situation  is  somewhat  different  from  the  other  coun- 
tries, from  the  fact  that  Holland  has  no  special  auto- 

mobile industry  as  we  know  it  in  America. 

Holland  has  however  some  interesting  industries,  one 
of  the  most  attractive  shops  being  shown  in  Figs.  1,  2 
and  3,  which  show  the  Automatic  Screw  Works  at 

Nymegen.  Fig.  1  is  the  eiid  of  the  main  works  with 
the  office  at  the  left.    Fig.  2  is  the  brass  foundry,  where 

By  GEORGE  R.  WOODS 
.Manager  New  Yoik  Office,  R.  S.  Stokvls  &  Zonen 

The  deductions  in  this  article  are 
from  the  careful  observation  of  one 

closely  connected  with  the  machine- 
tool  business  in  the  principal  cotin- 
tries  of  Europe.  They  deal  particu- 

larly with  the  conditions  which 
affect  this  industry  and  which  are 
likely  to  play  an  important  part  in 
our   future   foreign-trade   dealings. 

FIG.   3.      END  VIEW   OP  FOUNDRY 

end  view  of  the  foundry,  which  is 
very  different  from  the  average 
foundry  building  in  the  United 
States.  Fig.  4  shows  the  work- 

men's homes,  located  near  the brass  foundry. 

The  large  number  of  German 
and  Scandinavian  machine  tools 
shipped  to  Holland  during  the  war, 
the  large  stocks  of  these  tools  that 
are  being  sold  there  now,  the  low 
value  of  the  German  mark,  and  the 
shortage  of  skilled  labor,  are  all 
factors  which  count  against  the 
sale  of  American  products.  Large 
machine  tools,  particularly,  are 
being  bought  freely  in  Germany 
because  of  the  long  deliveries  from 
America  and  the  low  value  of  the 
German  mark.  The  American  ma- 

chine tools  which  sell  best  now  are 
those  which  are  highly  developed 

and  made  by  well-established 
American  firms  with  an  interna- 

tional reputation. 

Danger  of  Fuel  Shortage 

Holland  is  ambitious  for  a 

greater  share  of  the  world's  trade, 
is  desirous  of  being  more  self- 
contained  economically  and  is  look- 

ing forward  to  prosperous  timer 
The  shortage  of  fuel  is  the  princi- 

pal danger  which  threatens  to  di- 
minish the  nation's  business. 

The  industrial  leaders  of  Bel- 
gium are  taking  the  same  courageous  attitude  that  the 

Belgium  army  took  throughout  the  war.  Nowhere  is 
there  any  depression  or  bewailing  of  present  conditions, 
even  though  manufacturers  realize  that  they  can  never 
be  compensated  for  their  losses.  After  viewing  the 
destruction  in  some  of  the  large  plants  and  learning  the 
amount  of  indemnity  that  has  been  awarded,  one  soon 
realizes  that  the  amount  to  be  received  by  the.se  manu- 

facturers will  be  only  nominal  compensation  for  their 
losses. 

The  building  shown  in  Fig.  5  is  the  CharleroiElec- 

faucets  and  similarparts  are  cast,  while  Fig.  3  gives  an      Iric  Works,  Gharleroi,  Belgiuhi
,  the  equipment  of  which 
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FIG.  i.    WORKMEN'S  HOUSES 

was  used  by  the  Germans  during  the  war.  Nearly  all 

of  the  original  equipment  has  been  returned  and  is  now 

in  service.  Figs.  6  and  7  are  groups  of  machine  tools 
in  the  shop  of  Carrel  Freres  in  Ghent,  Belgium,  which 
have  just  been  received  from  Germany.  This  firm 
manufactures  Diesel  engines  and  similar  machinery. 

Probably  the  largest  and  most  modern  machine- 
manufacturing  plant  in  Belgium  is  that  of  the  Fabrique 
Nacional  de  Armes  de  Guerre,  at  Herstal,  Belgium. 

Fig.  8  shows  the  entrance  to  this  plant  and  gives  some 
idea  of  its  size  and  construction.  This  plant  is  now 

gradually  resuming  operations,  using  some  tools  re- 
turned from  Germany  and  others  that  have  been  pur- 
chased new  from  various  sources. 

The  largest  automobile  plant  which  makes  the  best- 
known  Belgian  automobile  is  the  Minerva  Automobile 

Works  at  Antwerp.  Some  idea  of  this  is  shown  in  Fig. 

9,  which  is  typical  of  the  construction  of  all  the  build- 
ings of  this  plant.  Its  product  is  entirely  passenger 

cars,  and  American  machine  tools  predominate  through- 
out the  plant.  New  tools  are  being  bought  and  are 

replacing  those  taken  by  the  Germans. 
There  is  no  reluctance  anywhere  toward  purchasing 

machinery  or  equipment  from  Germany.  In  fact,  in  one 
of  the  largest  enterprises,  the  officials  stated  that  the 
low  value  of  the  German  mark,  the  greater  familiarity 
which  the  Belgian  workmen  had  with  German  materials, 
the  long  American  deliveries,  the  premium  on  the  dol- 

lar, and  the  high  ocean  freight  rates,  all  combined  to 
bring  them  to  the  conclusion  that  they  would  furnish 
their  plant  entirely  with  German  equipment. 

One  discouraging  feature  of  the  situation  is  the 

necessity  which  forces  many  Belgium  firms  to  again  in- 
stall old  and  in  many  cases  obsolete  machines  which  were 

removed  to  Germany  and  which  are  now  being  returned 

in  wretched  condition.  So  great  is  the  necessity  for 
starting  the  factories  at  once  that  even  these  old 
machines,  now  badly  rusted  and  in  frightful  condition, 

are  being  cleaned  up  and  put  back  on  the  old  founda- 
tions. Under  these  conditions,  the  production  per  hour 

will  be  about  the  same  as  ten  or  fifteen  years  ago.  No 
one  can  visit  a  dozen  or  more  plants  in  Belgium  without 
being  amazed  at  the  energy,  resourcefulness  and  pro- 

gressive attitude  of  the  managers  and  executives.  There 
is  much  to  be  done  in  the  rebuilding  of  the  railroads 

and  their  re-equipment.  At  the  present  time  much  of 
the  equipment,  both  cars  and  locomotives,  is  of  German 
make. 

Belgium  has  made  up  her  mind  to  re-establish  herself 
quickly  and  in  better  shape  than  ever  before,  and  is 
now  carrying  out  her  resolution  to  the  best  of  her ability. 

France 

An  observer  who  has  only  a  limited  amount  of  time 
in  which  to  survey  conditions  in  France,  even  though 

making  a  tour  of  the  important  cities,  is  apt  to  con- 

clude that  France's  problem  is  more  complex  than  that 
of  Belgium  and  possibly  that  of  England.  A  readjust- 

ment of  the  national  economic  program  seems  to  be  in 
the  air.    The  restoration  and  rehabilitation  of  Alsace- 

mO.  5.    CHABLEROI  ELECTRIC  WORKS 

FIG.  6.     MACHINES  RETURNED  FROM  GERMANY 

Lorraine,  the  increase  in  certain  industries,  the  decrease 
and  almost  total  destruction  of  others,  is  a  tremendous 
load  for  any  nation. 

Here,  too,  the  railways,  as  well  as  the  national  high- 

ways, are  in  need  of  much  attention  in  the  way  of  re- 
pairs and  re-equipment.  American  locomotives  and 

rolling  stock  are  being  used  to  some  extent.  There  is 

a  decided  attempt  to  put  the  automobile  industry  on  a 

firm  foundation  and  on  a  quantity-production  basis, 
which  means  something  of  a  reorganization  of  both 

plants  and  personnel. 
Throughout  France  there  is  abundant  evidence  of  the 

industrial  disturbance  caused  by  the  war.  As  in  Bel- 
gium, the  transportation  problem  is  probably  the  most 

serious.  Not  only  is  there  a  shortage  of  railroad  equip- 
ment, but  the  whole  transportation  system  of  France 

seems  to  be  out  of  balance.  A  tremendous  amount  of 
war  material  is  still  clogging  the  ports.  At  Havre,  for 

example,  some  of  the  largest  piers  are  still  filled  with 

British  army  stores  and  machine  tools.  General  car- 
goes are  often  unloaded  over  the  shipside  to  the  lighters 

and  then  towed  around  the  harbor  and  up  the  Seine 
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until  some  empty  place  can  be  found  where  the  cases 

may  be  unloaded  and  often  remain  in  some  out-of-the- 

way  place  for  months.  In  several  instances,  brand-new 
expensive  American  machines  were  almost  hopelessly 
covered  with  rust.  The  cases  were  smashed  because  of 
the  severe  handling  and  the  outdoor  storage  did  the 
rest.  Contrasting  France  and  Belgium,  it  seems  as 
though  Belgium  has  already  determined  her  economic 
position  and  is  working  out  her  salvation.  In  France 
it  seems  as  though  there  was  considerable  uncertainty 
as  to  what  course  to  pursue. 

The  transportation  difficulties,  the  premium  on  the 
dollar,  and  the  low  price  of  the  franc,  all  impede  the 
sale  of  American  machine  tools.  There  is  considerable 

dealing  in  second-hand  tools,  and  the  gravest  point  of  all 
is  the  direct  recommendation  of  the  government  to 
purchase  everything  possible  in  Germany  and  as  little 
as  may  be  in  England  and  the  United  States.  A  speech 
to  this  effect  in  the  Chamber  of  Deputies  was  applauded. 
The  officials  appeal  to  the  business  men  of  France  not 

FIG.  7.     MACHINES  RETURNED  FROM  GERMANY 

to   let   their   prejudices    interfere   with   their    business 

judgment,  and  urge  them  to  purchase  everything  pos- 
.sible  in  Germany  because  of  the  low  value  of  the  Ger- 

man mark. 
England 

The  question  of  transportation  in  all  its  branches  is 
the  dominant  issue  in  England  as  in  almost  all  Euro- 

pean countries.  In  England  the  government  still  has 

some  of  the  most  important  piers  and  tidewater  ware- 
houses filled  with  army  stores. 

The  whole  industrial  life  of  Britain  has  been,  of 
course,  most  seriously  disturbed;  and  their  desire  to 
rebuild  England  on  a  better  basis  than  ever  before,  and 

at  the  same  time  to  "carry  on,"  is  slowing  up  their  re- 
covery. They  are  t/ying  to  build  a  new  house  and  live  in 

it  at  the  same  time.  In  their  eagerness  to  protect  key 
industries,  they  propose  to  prevent  importation  of  pre- 

cision instruments  such  as  micrometers,  etc.,  claiming 

that  Eng'and  should  not  depend  on  other  countries  for 
Lools  which  were  needed  for  the  national  defense.  Pro- 

grams such  as  these  in  the  case  of  a  very  critical  and 

delicate  situation,  are  interfering  with  the  quick  recov- 
ery of  Britain's  industry. 

Then,  too,  there  is  the  natural  reaction  from  five  years 
of  being  very  close  to  a  great  war.  There  is  a  great 
demand  for  automobiles,  motor-cycles  and  motor  trucks, 
in  spite  of  the  high  price  of  motor  fuels.  In  none  of 
these  lines  is  it  possible  to  secure  prompt  deliveries  in 
many  cases.  The  general  unrest  is,  of  course,  partly 
respoa^ible  for  this  condition. 

FIG.   8.     A  BELGIAN  FACTORY 

The  means  for  overcoming  the  disadvantages  under 
which  American  exporters  operate  today  have  been  dis- 

cussed almost  daily  in  the  public  press.  There  appears 
to  be  a  full  realization  here  of  the  seriousness  of  the 
situation,  as  well  as  a  desire  and  an  ability  to  meet  it. 
The  impatient  attitude  of  European  buyers  and  their 
apparent  unreasonable  demands  can  possibly  be  better 
understood  if  one  considers  France,  Belgium  and  Eng- 

land as  countries  in  which  every  industry  and  every 
business  has  experienced  a  fire  or  an  earthquake. 

All  Organizations  Are  Upset 

Practically  every  organization  is  upset  and  disor- 
ganized, and  in  this  condition,  with  strikes  of  all  kinds 

pending  from  week  to  week,  the  business  men  of  Europe 
are  trying  to  rebuild  their  organizations.  Nowhere  do 
you  find  conditions  normal,  and  it  is  in  a  disturbed 
unsettled  and  abnormal  atmosphere  that  the  agent  of 
the  American  exporter  is  endeavoring  to  sell  American 

products As  the  price  of  German  tools  descends,  the  greater 

is  the  possible  number  of  buyers  for  them.  There  are,' 
however,  many  firms  in  Europe  who  would  still  buy 

FIG.   9. 
MINEKVA   AUTOMOBILE 

WORKS 

American  machine  tools,  even  if  tools  of  German  make 

were  given  to  them.  And  when  European  buyers  dis- 
play confidence  of  this  nature  in  American  tools,  it  is 

a  sign  of  encouragement  that  warrants  American 

manufacturers  in  bearing  with  their  European  cus- 

tomers in  this,  the  most  trying  period  of  Europe*.n history. 
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Modern  Aviation  Engines — 1 
By  K.  H.  CONDIT 

Managing   Editor,   American  Machiniat 

THE  development  of  aviation  engines  during  the 
last  three  years  has  been  so  startling  that  a  series 
of  sketches  of  the  representative  types  used  by  the 

various  air  services  of  the  Allies  and  the  Central  Powers, 
as  Mvell  as  some  of  the  recent  commercial  types,  has  been 
prepared  in  an  attempt  to  place  the  present  situation 
before  the  readers  of  the  American  Machinist.  Six 

pages  of  these  sketches  are  planned,  each  to  be  ac- 
companied by  a  brief  description  of  the  models  shown. 

No  attempt  has  been  made  to  group  the  engines 
according  to  types  except  that  those  with  radially  ar- 

ranged cylinders,  both  stationary  and  revolving,  appear 
in  the  same  group.  The  classification  of  airplane  engines 
can  be  attacked  in  so  many  different  ways  that  It  is 
rather  difficult  to  choose  the  best  one.  All  of  the 

models  shown  are  of  the  four-stroke-cycle  type.  Two- 
stroke-cycle  airplane  engines  have  been  built  and  op- 

erated but  never  with  entirely  satisfactory  results.  The 
air-cooled  cylinder  is  also  out  of  favor  just  now  except 
for  rotary  engines  where  its  use  is  imperative  because 
of  the  difficulties  attendant  upon  the  adaptation  of 
water  cooling  to  rapidly  revolving  cylinders,  and  in 
some  of  the  smaller  fixed  radial  engines. 

When  the  art  of  flying  was  in  its  infancy,  the  in- 
ternal-combustion engine  had  not  progressed  much 

beyond  the  "short-pants"  stage  and  the  only  reliable 
power  plants  were  of  the  four-cylinder  vertical  variety. 
Compared  with  present  practice  they  were  heavy,  but 
as  they  were  the  best  to  be  had  they  were  used  to  a 
certain  extent.  Several  engines  of  this  type  were  con- 

structed with  air-cooled  cylinders  at  an  appreciable  sav- 
ing of  weight,  but  about  the  only  valuable  feature  of 

these  early  vertical  engines  was  their  economy  in  fuel 
consumption. 

The  rapid  advances  in  the  automobile-engine  field 
were  reflected  in  aircraft  engines  so  that  at  the  out- 

break of  the  war  there  were  several  reliable  and  reason- 
ably light  vertical  water-cooled  engines  available.  En- 

gines of  this  type  are  built  with  four,  six  and  eight 
cylinders,  but  by  far  the  greatest  number  are  sixes. 
One  of  the  latest  of  these  appears  on  the  opposite 

page;  built  by  the  Hall-Scott  Motor  Co.,  it  combines 
with  their  experience  the  proved  features  which  made 
the  Liberty  motor  so  successful.  Vertical  engines  have 
a  high  reputation  for  reliability,  economy  and  long  life, 
but  their  weight  per  horsepower  is  usually  not  much 
below  3.5  to  4  lb.  The  arrangement  of  the  cylinders  is 
the  best  possible  to  reduce  head  resistance,  but  of  course 

makes  them  occupy  a  good  deal  of  fore-and-aft  space 
in  the  fuselage,  particularly  in  the  eight-cylinder  type. 
In  multiple  installations  this  difficulty  disappears. 
A  very  few  engines  of  the  horizontal-opposed  type 

have  been  built,  but  never  with  sufficiently  good  results 
to  warrant  their  adoption,  and  never  with  high  power. 

In  order  to  reduce  the  length  of  the  bigger  engines, 
the  cylinders  are  arranged  in  two  rows  set  at  an  in- 

cluded angle  of  45  to  90  deg.  and  forming  what  we  call 

the  V-type  engine.  Engines  of  this  type  have  all  the 
.,advantages  of  the  vertical  engines  except  the  low  head 
resistance,  and  in  addition  are  characterized  by  a  much 

lower  weight  per  horsepower.  This  figure  will  be  ap- 
proximately 2  lb.  for  the  modern  V-type  motor.    The  re- 

duction in  length  of  crankshaft  and  crank  case  permits 
both  to  be  made  lighter  and  stronger  and  the  possibility 
of  locating  accessories  inside  the  V  makes  the  design 
a  compact  one. 

If  reduction  gearing  is  used  between  crankshaft  and 
propeller,  the  latter  may  be  raised  far  enough  to  allow 
a  machine-gun  barrel  to  be  mounted  on  top  of  the 
crank  case  to  fire  through  the  hollow  propeller  hub. 
Several  motors  have  been  built  to  take  the  French 

37-mm.  cannon  in  this  way.  This  is  not  quite  so  simple 
a  problem  as  it  sounds,  because  of  the  rapid  heating  of 
the  barrel  of  the  gun  when  in  action  and  the  difficulty 
of  securing  really  reliable  reduction  gearing,  but  the 
elimination  of  the  delicate  synchronizing  gear  needed 
when  the  gun  is  to  be  fired  through  the  propeller 
blades  is  a  very  important  advantage. 

The  V-type  engines  were  the  backbone  of  the  Amer- 
ican, British  and  French  aviation  programs  as  will 

appear  in  subsequent  installments  of  this  series.  Our 
own  air  service  soon  discarded  all  other  types  except  a 
few  rotary  engines  for  scout  training  machines,  and 
used  Liberty  or  Hispano-Suiza  engines  for  everything 
except  primary  training  where  the  old  reliable  Curtiss 
Model  OX  was  unbeatable  for  the  work  required.  So 
much  has  been  published  concerning  the  conception,  de- 

sign and  manufacture  of  the  Liberty  motor  both  in  the 
American  Machinist  and  elsewhere  that  little  new  can 

be  said.  Built  as  a  high-compression  job  for  the  Army 
and  with  lower  compression  for  the  Navy,  it  finally 
silenced  its  critics  by  its  splendid  work  in  the  trans- 

atlantic fiight  of  the  NC-4  flying  boat. 

As  a  factor  in  the  actual  fighting  on  the  Western  ' front,  its  value  was  probably  more  potential  than  actual, 
but  it  is  quite  possible  that  the  information  supplied 
by  the  German  secret-service  agents  to  the  high  com- 

mand concerning  the  rapid  strides  in  production  in  this 
country  had  something  to  do  with  their  sudden  de- 

cision to  throw  up  the  sponge. 

Shortly  before  the  signing  of  the  armistice,  the  Cur- 
tiss Co.  brought  out  its  Kirkham  12  which  is  shown 

here.  It  was  first  mounted  in  a  small  combat  machine 
of  advanced  design  and  gave  an  unusual  performance 
at  the  Army  test  fields.  This  motor  is  quite  different 
from  the  standardized  Liberty.  It  has  four  valves  per 
cylinder  and  drives  the  propeller  through  reduction 
gears,  the  crankshaft  turning  at  better  than  2500  r.p.m. 
This  machine  recently  broke  the  official  altitude  record 
by  exceeding  a  height  of  30,000  ft. 

The  other  motor  shown  is  the  small  Hispano-Suiza 
which  is  credited  with  having  made  the  famous  French 
Spad  possible.  In  the  second  year  of  our  participation 
in  the  war  this  motor  was  used  in  our  advanced  train- 

ing machines  with  marked  success.  The  other  models 
will  be  described  in  more  detail  in  the  next  paper  of 
this  series. 

For  still  higher  powers  the  cylinders  have  been  ar- 
ranged in  three  rows  to  form  the  W-type  engine.  The 

complications  multiply  to  such  an  extent  in  this  model, 
however,  that  it  has  not  met  with  favor.  The  most 
prominent  example  was  the  18-cylinder  Sunbeam  which 
had  six  magnetos,  six  carburetors  and  six  camshafts. 
Tuning  up  such  an  engine  ranks  among  the  high  arts. 
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Twelve  cyTindersibore.5in.(l27mm.);strol<e.7in.(l'?8rntn.); 
compression  roitio,5.4tol(Army  type),5tol(Ncxvy  type)  ; 
omqle  between  blocks,  45  deq;  rated  hp.,4IO(ArrnyType), 
330(Noivy  type),oitn50r.p.m.;generoitor  battery 

ignition;  dry  weight  per  tip.,  2.11  Ib.ifuel  consump- 
%i;  tion,0.5l  lb.  per  b.hp.-hr. 

Six  cylinders!  bore,5-!'2in.(127mm.);stroke,7in> 
(n8mm.)!compression  roitio,  5. 5  to  I:  roited  hp. 
200  oit  1700  r. p.m.;  generator  boittery  ignition; 
dry  weight  perhp.,2.2lb.;fuei  consumption, 
Q55  lb.  per  b.  hp.-hr.  ^ /<? 

MODEL  I       /4^ 

Twelve  cylinder ;  bore, 4-J'e in.(l  14mm.); stroke, 
,/     fein. (152mm.); compression  rcKtio,  Gtol;  oingle 

->'     between  blocks,  60 deg.;roited  hp,,  400ciit 
,    2330  rp.m.;  two-spoirk  moigneto  ignition; 

'  '■'    dry  weight  ̂ tr  hp.,  1.65  lb.;  fuel  consumption, 
,0.55  lb.  per  b.  hp -hr.  •       ̂  

•///{ 
'/il/Yl 

Eight  cylinde?'!?;  bore, 4-12  in.(120mm.);stroKe,  }..fi^ ; 

5.  re  in.  (130  mm);  compression  roitio,  4.8  to  I;  /.--/s^"- 

oingle  between  blocks,  90  deg.;  rated  hp.,  150  ••.>  ==^  ', 

at  1450  rpm.;  moigneto  ignition ;dry  weight  "    •• 
per  hp.,  3.03  lb.;  fuel  consumption, 0.51  lb, per  '': 

b.hp.-
hr  '^ 

-Lv   B.  Z  REITER- 

•-'■'-•  ■-  -1»a«>%%JS^4:iiv<9 
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There  is  some  iiuestion  whether  it  is  advisable  to  put 
so  much  power  into  one  unit,  and  for  fighting  vmrk 
where  one  bullet  can  put  an  engine  out  of  action,  the 
tendency  is  toward  increasing  the  number  of  engines 
rather  than  the  power. 

Radially  Arranged  Cylinders 

The  final  step  in  reducing  engine  length  is  to  ar- 
range the  cylinders  radially  like  the  spokes  of  a  wheel 

about  a  drum-shaped  crank  case.  Here  the  weight  per 
horsepower  is  very  low  but  the  head  resistance  becomes 
disproportionately  high.  Economy  is  also  sacrificed 
to  a  certain  extent.  Two  possibilities  present  them- 

selves in  this  type  of  engine;  to  keep  the  cylinders  sta- 
tionary as  in  the  other  types  described  and  rotate  the 

crankshaft  and  propeller,  or  to  make  the  crankshaft 
the  fixed  part  and  let  the  cylinders  and  crank  case 
revolve  about  it.  Both  of  these  types  are  shown  in  the 
fourth  installment  of  the  series  and  the  peculiarities  of 
their  action  will  be  taken  up  at  that  time. 

Using  Two  Tools  at  Once 
By  H.  F.  Pusep 

When  looking  over  the  Aynerican  Machinist  I  read 
an  article  on  page- 731,  Vol,  51,  by  M.  Jacker,  criticising 
the  method  of  the  two-tool  set-up -described  by  me  in 
an  earlier  issue.  This  interested  me  greatly,  and  I 
hoped  to  enjoy  the  article  and  to  learn  more  about  the 
two-tool  set-up.  But  I  must 
admit  my  disappointment,  for 
after  carefully  reading  it  the 
second  time  I  was  not  any  wiser 
than  before  I  began.  At  the 
beginning  of  his  ar- 

ticle Mr.  Jacker  states 

that  he  does  "not  find 
the  compound  rest  so 

WORK      DONE     WITH     A 
TWO-TOOU  SET-UP 

admirably  suited  to  making 
fine  tool  adjustments  when 
step-turning  or  facing  with 

a  two-tool  set-up,"  as  described 
by  me.  So  naturally  I  concluded 
that  his  article  would  treat  spe- 

cifically of  these  subjects.  On  the  contrary,  these  issues 
do  not  appear,  but  instead  a  rather  elementary  treatise 
on  effects  of  heavy  cuts  in  reproducing  inequalities  of 

"rough  forgings  in  miniature  upon  the  finished  prod- 
uct." I  might  say  here  that  the  two-tool  set-uo  de- 
scribed by  me  was  not  intended  as  a  cure-all  for  existing 

mechanical  troubles.  Mr.  Jacker  will  understand  my 
meaning  better  if  Tie  will  try  to  reduce  a  hexagon  bar  of 
steel  in  one  cut  on  the  sturdiest  built  lathe  on  the 
market. 

The  average  machinist  who  "sometimes  uses  a  piece 
of  pipe  on  the  wrench"  would  not  be  tolerated  by  any 
foreman  who  values  his  lathe  equipment.  The  toolpost 
wrenches  supplied  by  the  lathe  manufacturers  are  the 

proper  means  wherewith  to  tighten  a  tool,  aftd  if  they 
are  not  effective  I  would  advise  using  a  heavier  lathe 

rather  than  ruin  the  toolpost  via  the  "pipe  on  the  wrench 
route"  as  described  by  Mr.  Jacker. 

Just  why  the  compound  rest  is  not  suitable  to  making 
fine  tool  adjustments  is  not  explained,  the  nearest  to 

explanation  being  the  assertion  that  it  "would  require 
the  tapping  of  the  compound  rest  from  side  to  side  with 

a  piece  of  lead."  This,  however,  is  unnecessary  if  the 
swivel  nuts  are  loosened;  but  should  it  persist  in  stick- 

ing I  would  advise  that  the  shop  repairman  be  con- 
sulted. 

A  number  of  years  ago,  while  working  as  a  journey- 
man machinist,  a  large  number  of  shafts  similar  to 

the  inclosed  sketch  were  being  put  through  the  shop. 
Part  A  was  afterward  threaded  and  the  part  B  was  held 
to  a  tolerance  of  ±0.002  in.  There  was  also  a  recess 
at  each  s,houlder.  Several  men  besides  myself  were 
working  on  this  job  and  as  there  was  a  sort  of  bonus 
system  in  the  shop,  the  competition  was  quite  keen.  As 

it  was  a  case  of  "more  production,  bigger  pay"  I  did 
some  hard  thinking,  the  result  of  which  was  that  my 
bonus  averaged  about  75  per  cent  higher  by  the  end 
of  the  week  than  that  of  the  next  highest  lathe  operator. 
A  spare  toolpost  which  I  found  in  the  tool  crib  gave 
me  the  idea  of  ,a  two-tool  set-up.  Of  course,  this  good 
luck  didn't  last  Very  rang  because  the  boys  got  wise  to 
the  trick  and  then  the  time  setter  had  to  set  a  new  rate 
to  suit  changing  conditions. 

The  Operations 

The  operations  of  these  pieces  which  were  made  of 
bar  stock,  cut  to  length  and  centered,  were  as  follows : 
Diameter  C,  not  requiring  close  limit,  was  finished  in 
one  cut,  the  operator  fixing  a  dog  on  a  new  piece  while 
the  lathe  was  running.  This  method  was  followed 
throughout,  performing  the  same  operation  on  several 
hundred  pieces  before  changing  on  to  the  next  one. 
The  diameter  B  was  now  roughed  out  in  the  usual  way, 
leaving  enough  stock  for  the  final  finishing;  diameter  A 
being  then  roughed  out  identically  to  B.  The  operation 
following  consisted  of  finish-turning  the  diameters  A 
and  B,  using  two  tools  at  once  (such  a  set-up  was  ex- 

plained in/my  previous  article) . 
This  operation  left  radii  at  the  shoulders  and  so  the 

next  operation  squared  the  shoulders  at  the  right  dis- 
tance from  the  end  of  the  shaft  and  formed  tiie  recess 

at  each  shoulder,  this  being  accomplished  with  a  regular 
cutting-off  tool. 

It  will  at  once  be  apparent  from  the  accompanying 
sketch  that  if  the  important  diameters  A  and  B  could 
be  finish-turned  in  the  time  that  it  previously  took  to 
turn  one  of  them,  the  saving  of  time  on  several  hundrted 
pieces  would  be  Veiy  considerable.  This  can  be  ac- 

complished on  any  ordinary  engine  lathe  by  the  aid  of  the 
compound-rest  swivel.  There  might  be  other  methods 
whereby  the  same  results  can  be  obtained  without  any 
additional  expensive  equipment  to  the  standard  lathe, 
but  if  there  are,  they  have  not  come  to  my  notice. 

In  conclusion  I  agree  with  Mr.  Jacker  that  there  is 

a  certain  amount  of  "maneuvering"  as  he  calls  it  in 
setting  up  the  two  tools,  but  then  even  a  most  simple 
set-up'  requires  it  more  or  less.  It  is  my  opinion  that 
if  the  results  attained  more  than  justify  the  small  initial 
time  spent  in  setting  tip  for  a  given  job  by.  a  new 
method,  it  should  be  adopted,  until  somebody  shows  a 

better  way — for  by  so  doing-  the  wheels  of  progress 
are  kept  going  in  the  right  direction. 
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By  E.  a.   dixie 

In  spite  of  our  boast  that  we  are  the  greatest 
manufacturing  nation  in  the  world,  there  is  still 

an  enormous  amount  of  "making"  as  opposed  to 
"manufacturing"  even  in  some  of  our  largest 
so-called  manufactories.  There  is  generally  more 
evidence  of  this  form  of  inefficiency  in  long- 
established  plants  than  there  is  in  the  newer  ones. 
The  handling  of  work  in  jigs  and  fixtures  which 
hold  n  number  of  pieces  at  a  time  does  not  neces- 

sarily mean  that  the  work  is  handled  faster  than 
it  might  be  in  a  simpler  jig  or  fixture  which  holds 
but  one  piece. 

SEVERAL  years  ago  a  young  friend  of  mine  took 

a  job  as  general  superintendent  of  a  large  small- 
arms  factory. 

He  is  an  exceptionally  good  man,  but  was  handicapped 
because  he  had  spent  practically  all  his  working  life 
in  one  shop,  and  so  had  not  the  breadth  of  experience 
that  drifters  acquire  in  their  wanderings. 

In  the  new  shop,  the  men,  the  tools  and  the  methods 
were  all  old;  in  fact,  everything  was  old  except  his 
job,  while  in  the  previous  shop  he  had  been  accustomed 
to  conditions  exactly  the  reverse. 

About  two  weeks  after  he  started  I  got  into  town 
and  at  once  called  him  on  the  phone  to  ask  how  he 
liked  the  new  position.  Instead  of  a  cheery  invitation 
to  see  some  new  trick  whereby  work  was  turned  out 
faster  than  it  had  ever  before  been  turned  out,  in  a 
mournful  voice  he  begged  me  to  come  down  to  the  shop 
for  half  an  hour  to  talk  things  over,  as  he  was  at  his 

wits'  end  with  the  new  conditions  and  needed  council 
and  advice. 
When  I  got  there  he  had  the  same  expression  on  his 

face  that  I  once  saw  on  the  face  of  a  man  who  fell 

overboard  in  Sydney  Harbor — ask  any  old  sailor  man 

about  the  sharks  in  Sydney  Harbor,  but  don't  believe 

l.>%. 

anything  over  20  ft.     He  was  the  picture  of  despair. 
In  response  to  my  query  as  to  what  was  the  trouble, 

he  began  about  as  follows: 

"Dixie,  I'm  here  to  increase  production  and  I  don't 
know  where  to  start.  There's  not  a  machine  tool  in 
the  shop  that  did  not  come  over  in  the  Mayflower. 
Whenever  I  ask  for  new  tools,  the  boss  calls  in  an 
antiquarian  who  has  worked  here  for  centuries  and 
has  the  histories  of  all  the  machines  tucked  away  in 

FIG.  1.     THE  LINKS  BEING 
•MADE- 

KIG.   2.     JIG  FOR  "MAKING"  THE  ENDS  ROUND 

his  head.  He  knows  just  what  the  boss  wants  him  to 
say  so  he  tells  me  what  fine-paying  work  was  done 
on  the  old  chain  lathe  during  the  war.  No!  not  the 
Civil  War,  but  the  war  of  1812.  Then  he  goes  on 
to  say  that  modern  tools  are  no  good  and  to  support 
this  statement  he  tells  how  the  firm  bought  a  new 
lathe  in  1856  which  was  no  good  and  had  to  be  sold 
at  a  loss.  Then  the  boss  butts  in  with  the  intima- 

tion that,  father  and  grandfather  always  said  the  shop 
was  the  best  equipped  in  the  world,  and  that  what  is 
wanted  is  product  and  not  bills  for  new  equipment. 

But  come  out  into  the  shop  and  see  what  I'm  up  against. 
"Just  look  at  that  frame-milling  job.  The  spindle 

of  the  machine  is  running  so  slow  that  unless  you 

chalk  one  of  the  teeth  of  the  cutter  you  can't  tell 
whether  it  is  turning  right  or  left.  You  are  familiar 
with  the  last  shop  I  had  charge  of;  pick  out  any  job 
here  and  compare  the  machines  and  methods  with  those 

for  the  same  job  in  the  other  shop." 
Fixtures  Needed,  Not  Machines 

So  I  went  from  job  to  job  and  looked  things  over 
and  the  more  I  looked  the  more  I  was  convinced  that 

the  frame-milling  job  to  which  he  had  called  my  atten- 
tion was  a  typical  example  of  the  way  work  was  done 

in  the  shop.  But  the  trouble  was  not  with  the  machines 
so  much  as  it  was  with  the  jigs  and  fixtures.  The 
more  I  saw  of  the  jigs  and  fixtures,  the  better  satis- 

fied I  was  that  he  had  nothing  to  worry  about,  providing 
the  firm  would  be  willing  to  spend  money  on  accesssories 
rather  than  tools.  So  I  asked  him  the  attitude  of  the 
firm  toward  the  making  of  jigs  and  fixtures;  to  which 
he  replied  that  he  had  a  free  hand  so  far  as  these 
were  concerned,  no  matter  what  they  cost,  because  no 
bills  were  rendered  for  them  from  outside  concerns. 
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"Then,"  said  I,  "I  don't  see  what  you  want  with 
my  sympathy.  The  trouble  is  not  with  the  power  of  the 
machines;  it  is  with  the  weakness  and  unhandiness  of 
the  fixtures.  You  tell  me  you  are  here  to  make  a 

record;  that  you've  got  to  live  up  to  the  record  you 
made  in  the  former  shop  as  a  producer,  and  that  you 

can't  see  your  way  to  do  it  because  the  machines, 
methods  and  men  here  are  all  antiques.  Your  view- 

point is  wrong.  You  might  have  something  to  fuss 
about  if  all  the  machines,  methods  and  men  here  were 
up  to  date  and  they  had  in  actual  operation  one  of  those 
faultless  systems  which  are  found  only  in  books  on 
efficiency.  But  here  with  this  outfit  anything  you  do 

will  be  an  improvement;  you  can't  go  wrong,  a  mistake 
is  impossible." 

I  saw  him  again  about  a  year  later,  he  had  made 
good  and  he  gave  me  .some  credit  for  giving  him  the 
proper  viewpoint.  The  trouble  with  him  was  that  he 
was  impressed  with  the  size  of  the  new  concern.  He 
had  been  accustomed  to  manufacturing  and  he  thought 
the  new  shop  was  a  manufacturing  plant  because  they 
said  so  in  their  advertising  matter.  They  were  makers 

— ^not  manufacturers.  There  are  many  such,  producing 
many  lines  of  machinery. 

Recently,  I  was  called  into  such  a  shop  "to  lower 
their  manufacturing  costs,"  as  their  letter  stated. 
After  looking  over  the  plant  and  product,  the  treasurer, 
a  very  dignified  ladylike  old  gentleman,  who  looked 
like  one  of  the  original  Daughters  of  the  Revolution, 
asked  me  very  seriously  if  I  thought  it  possible  to  lower 
their  manufacturing  costs;  to  which,  I  replied: 

"No  one  can  lower  your  manufacturing  costs,  you 
have  no  manufacturing  costs;  you  are  not  manufactur- 

ing, you  are  merely  making.  But  if  you  will  permit 
some  small  changes  and  order  some  little  jigs  and 

fixtures  to  be  made  in  the  shop  (that's  what  gets  them, 
made  in  the  shop),  I  believe  in  many  instances  your 
output  can  be  doubled,  without  increasing  the  payroll." 

As  the  firm  is  still  somewhat  sensitive  because  of 
what  was  said  about  their  methods,  only  one  item  of 
their  manufacture  will  be  shown  as  an  example  of  how 
easy  it  often  is  to  lower  costs  of  production  by  the  use 
of  suitable  jigs. 

In  Fig.  1,  at  A  and  B,  are  shown  a  female  and  male 
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FIG.    3.      THE    LINKS    AS 
ORIGINALLY    DESIGNED 

FIG.  1.  THE  LINKS 
REDE.SIGNED  FOK 

"MANUFACTURING" 

link  of  n  sort  of  link  belt  used  in  one  of  the  machines 
made  by  this  concern. 

Sizing  Up  the  Job 

The  stock  is  round  cold-rolled  steel  J  in.  in  diameter. 
Over  all,  the  links  measure  3  J  in.,  and  the  center  to 
center  distance  of  the  pin  holes  is  .3  in.  Many  thousands 
of  these  links  are  required.  Before  suggesting  a  manu- 

facturing method,  I  saw  the  link  belt  in  operation  and 
noted  that  the  1-in.  pins  in  the  holes  in  the  ends  were 
required  to  carry  all  the  load  the  links  were  called 
upon  to  carry ;  also  that  they  were  quite  strong  enough 
for  this  duty.  I  also  noted  that  when  in  action  the  links 
were  never  inclined  more  than  about  10  deg.  from  the 
contiguous  links.  I  had  previously  watched  the  method 
of  manufacture  which  was  as  follows: 

A  number  of  bars  of  stock  were  held  in  the  vise  of 
a  cold  sawing  machine  and  cut  to  length.  The  next 
job  was  to  mill  the  circular  ends.  For  this  the  blanks 
A  were  held  in  a  jig  B,  Fig.  2.  The  jig  B  is  made 
of  cast  iron.  A  J-in.  slot  with  a  half-round  bottom  runs 
from  end  to  end.  One  end  of  the  slot  is  permanently 
closed  by  a  plate  fastened  with  capscrews.  The  other  end 
is  provided  with  a  .swinging  plate  D,  which  pivots  on 
the  capscrew  E  and  has  a  slot  at  the  other  end  for 
the  capscrew  F.  Why  the  designer  of  this  jig  pivoted 
the  plate  D,  I  can  not  see,  as  the  blanks  are  not  put 
in  from  the  end  but  from  the  top.  Two  setscrews  G 
in  the  plate  D  serve  to  clamp  the  blanks  when  they  are 
located.  The  jig  holds  20  blanks.  After  a  large  number 
of  blanks  are  rounded  on  one  end,  the  work  of  rounding 
the  other  end  begins,  and  so  does  trouble,  for  there 
is  nothing  nicer  for  the  retention  of  chips  than  that 
deep  S-in.  slot  with  its  rounded  bottom.  It  only  takes 
one  little  chip  to  raise  one  of  the  blanks  enough  to  cause 
it  to  be  spoiled.  It  is  also  almost  impossible  to  tell 
whether  the  previously  rounded  end  of  the  blank  is 
seated  properly  in  the  rounded  bottom  of  the  slot. 

The  trouble  with  this  fixture  is  that  at  first  glance  it 
looks  like  a  real  fixture  and  when  the  office  man  sees 
it  he  thinks  the  operator  is  milling  20  pieces  every  time 
the  milling  cutter  traverses  the  full  length  of  the  vise. 
As  a  matter  of  fact,  it  is  a  rank  deception,  spoiling 
as  much  work  as   it  produces.     The  work   from   it   is 
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ONE  OK  THE  NEW   "MANUKAOTURING" 
MILLING   FIXTURES 

never  perfect,  the  rounded  ends  are  never  aligned;  and, 
as  the  rounded  ends  serve  as  locating  surfaces  for  the 
subsequent  operations  of  drilling  the  holes,  slotting 
the  ends  of  the  female  links  and  milling  the  tongues  of 
the  male  links,  the  holes,  slots  and  tongues  are  never 
in  perfect  alignment. 

As  the  fixtures  for  milling  the  slots  and  tongues,  and 
the  drilling  jigs  for  the  holes,  produced  nearly  as  much 
scrap  as  they  did  passable  work,  there  is  nothing  to 
learn  from  their  construction,  except  what  to  avoid. 
They  will,  therefore,  not  be  shown. 

With  a  knowledge  of  the  duty  of  the  links  and  how 
they  were  made  I  went  to  the  chief  draftsman,  who, 
l)y  the  way,  was  responsible  for  the  design  of  the  links. 
From  him  I  elicited  the  fact  that  originally  he 

designed  the  joint  of  the  links  to  take  the  thrust  of 
the  load,  but,  as  the  link  chain  is  in  tension,  I  could 
hardly  see  the  use  of  a  thrust  joint.  As  first  designed, 
they  were  like  Fig.  3;  that  is  to  say,  somewhat  similar 

to  the  hinge  joint  of  a  "break  down"  revolver.  He  said 
fhat  they  had  found  it  impossible  to  manufacture  them 
in  this  form,  so,  as  it  was  the  most  difficult  to  make, 
they  changed  the  female  link  first  to  that  shown  in 
Fig.  1,  at  A.  Then,  because  of  the  breakage  of  counter- 
bores,  they  changed  the  male  joint  to  that  shown  at  B, 
Fig.  1.  However,  while  it  was  of  no  specific  use,  they 
still  retained  the  2-in.  radius  on  the  rounded  ends. 

With  this  information  I  sketched  the  links  shown 

in  Fig.  4,  at  C  and  D.    In  these  links  the  over-all  length 

and  the  center  to  center  distance  of  the  pin  holes  are 
the  same  as  in  the  links  shown  in  Fig.  1,  but  the  lengths 
E  and  F  are  slightly  shorter,  for  clearance,  than  similar 
dimensions  in  Fig.  1. 

Balking  at  "Looks" 
When  the  sketch  was  completed,  it  was  shown  to  the 

chief  draftsman  for  his  approval.  After  fussing  around 
for  a  couple  of  hours  (during  which,  unknown  to  him, 
the  sketches  for  the  manufacturing  fixtures  were 

.started),  all  he  could  find  to  say  against  it  was:  "It 
does  not  look  as  good  as  the  original  link."  .  He  stuck 
to  this  objection  even  after  his  attention  was  called  to 
the  sheet-steel  guard  which  entirely  obscures  the  link 
chain  in  the  completed  machine. 

The  new  manufacturing  fixtures  were  made  as  attach- 
ments to  several  old  14-in.  lathes  which  had  outlived 

their  usefulness  as  lathes. 

The  milling  and  drilling  fixtures  were  designed  first, 
as  the  old  method  of  cutting  off  the  bars  in  the  cold 
saw  was  for  the  time  being  quite  good  enough.  Later 
on,  however,  the  blanks  were  sheared  off  one  at  a  time 
at  the  rate  of  30  to  40  per  minute,  there  being  no 
objection  to  the  slight  change  of  form  at  the  ends  of 
the  blanks  due  to  this  method  of  making  them. 

The  milling  fixture  is  shown  in  Figs.  5,  6  and  7. 
The  gear  A  is  fastened  to  a  faceplate  which  is  screwed 
on  the  spindle  nose  of  the  lathe.  It  engages  with  the 
two  gears  B  ind  C,  which  are  similar  in  size,  and 
secured  to  the  ends  of  the  spindles  D  and  E.  These 
spindles  run  in  bearings,  mounted  in  the  bracket  F, 
secured  to  the  lathe  bed,  and  are  so  arranged  that  they 
can  be  adjusted  to  or  from  each  other  to  compensate 
for  change  of  size  of  the  milling  cutters  due  to  wear 
and  grinding. 

By  using  gears  with  teeth  of  very  coarse  pitch  and 
mounting  the  driven  gears  so  far  below  the  center  of 
the  driving  gear  considerable  latitude  of  adjustment 
was  obtained  without  complicating  the  fixture  with  uni- 

versal joints,  flexible  shafts  or  other  contraptions. 
The  other  ends  of  the  spindles  D  and  E  are  provided 

with  gangs  of  milling  cutters  G  and  H  held  by  the  nuts 
/. 

The  work  J  is  seated  in  a  V-block  K,  which  is  formed 
on  the  outer  end  of  the  work-holding  spindle  L.  This 
spindle  is  hollow  for  the  reception  of  the  stem  of  the 
yoke  M.  The  center  of  the  V-block  K  is  cut  away  for 
the  yoke  M.    At  the  other  end  the  work-holding  siiindle 

FIG.    7.     DETAILS   OF  THE  WOKK  HOLDER 
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L  is  provided  with  a  handle  N,  and  beyond  the  handle 
a  D-washer  and  locknut  are  provided  to  take  up  wear 
and  end  movement. 

The  end  of  the  work-holding  spindle,  Fig.  7,  projects 
beyond  the  locknut  sufficiently  to  afford  a  seat  for  the 
threaded  clamping  lever  0  which  screws  on  the  end  of 
the  yoke  stem  M. 

In  charging  position  the  lever  N  rests  on  the  front 
V  of  the  lathe  bed.  A  link  blank  from  the  cut-off  saw 
is  dropped  down  between  the  yoke  M  and  the  F-block  K 
till  it  rests  on  the  stop  P.  The  yoke  lever  is  now 

tightened,  which  draws  the  work  /  tight  into  the  V-block 
K.  It  may  be  as  well  to  mention  a  small  detail  of 
the  work-clamping  lever  0,  which  saves  a  lot  of  time. 

This  lever  consists  of  two  parts — a  plain  cylindrical 
nut  which  fits  into  a  cylindrical  hole  in  the  head  of 

FIG.   8.      ONE  OF  THE  "MANtlFACTURING"    DRILLING  JIG." 

the  lever.  The  head  is  split  and  provided  with  a  clamp- 
ing screw  so  that  the  cylindrical  nut  can  be  adjusted 

within  it  to  clamp  the  work  with  the  lever  in  any 
desired  position.  This  feature  was  to  provide  a  simple 
automatic  release  for  the  work  after  it  had  passed  the 
cutters. 

Duplicate  Fixture 

In  the  illustrations.  Figs.  5,  6  and  7,  I  have  shown 
the  milling  of  the  female  links  only,  because  the  milling 
of  the  male  links  is  done  on  a  duplicate  fixture,  the 
only  difference  being  in  the  substitution  of  a  gang  of 
cutters  suitable  for  the  male  links. 

When  the  work  .7  is  securely  clamped  by  the  lever  0, 
the  operator  raises  the  handle  N,  and  both  ends  of 
the  link  pass  the  gangs  of  cutters  at  the  same  time. 
When  the  work  reaches  the  position  shown  at  Q,  the 
end  of  the  clamping  lever  0  comes  in  contact  with  a 

stop  fixed  to  the  back  V  of  the  lathe.  Further  move- 
ment of  the  lever  N  causes  the  stop  to  release  the  clamp- 

ing lever  O  by  unscrewing  the  threaded  head  from  the 
yoke  stem,  and  the  spring  R  forces  the  yoke  M  into 
open  position.  This  releases  the  work  which  slides  by 
gravity  out  of  the  V  and  yoke  and  down  a  chute  to  a 
box  on  the  floor.  The  lever  N  is  now  returned  to 
starting  position  on  the  front  V  of  the  lathe  and  the 
V  iiT  is  again  ready  to  load  with  work. 

In  this  v/ay  both  ends  of  the  link  are  milled  simul- 
taneously at  the  one  setting.  The  stop  P  is  in  plain 

view  of  the  operator  before  he  places  the  work  so  that 
he  can  see  if  there  are  any  chips  or  other  obstructions. 
Small  chips  on  the  stop  do  not  affect  the  quality  or 
length  of  the  work  as  there  is  an  allowance  of  about 

,'^  in.  at  each  end  for  milling,  and  the  total  length 
of  the  links  is  controlled  by  the  distance  which  separates 
the  gangs  of  cutters. 

The  Drilling  Jig 

The  drilling  jig  for  the  female  link  is  shown  in  Fig. 
8.  It  also  is  mounted  on  a  lathe.  The  drills  A,  Fig.  8. 
are  driven  by  a  geared  head  just  the  same  as  the  one 
used  for  milling  and  shown  in  Figs.  5  and  6,  with 
the  exception  that  the  centers  are  closer,  and  smaller 
gears  are  used;  also  there  is  no  provision  necessary  for 
wear  as  with  the  milling  cutters. 

The  work  B  seats  in  the  V  C  and  is  drawn  down 
securely  by  the  hook  clamp  D,  which  is  operated  by 
the  eccentric  E  and  lever  F.  The  slots  in  the  ends  of 

these  links  are  a  snug  sliding  fit  over  the  hardened  tool- 
steel  guides  G.  The  tops  of  these  guides  are  made  to  a 
fairly  sharp  edge,  so  as  to  facilitate  locating  the  work 
in  the  jig.  Holes  are  provided  in  the  guides,  in  line 
with  the  bushing  holes  H.  The  bottom  of  the  part  / 
has  a  slide  formed  on  it  to  permit  it  to  move  to  and 
fro  on  the  base  J,  which  is  secured  to  the  lathe  bed. 
Movement  of  the  sliding  /  and  work  is  obtained  by 
means  of  a  rack  K,  secured  to  the  base  J,  and  a  pinion 
and  lever  mounted  in  the  sliding  member  /. 

Some  of  the  Other  Components 

Some  of  the  other  components  were  handled  in  new 
jigs  and  fixtures  to  greater  advantage  than  were  the 
links,  while  with  others  there  was  not  so  great  a 
saving.  All  of  the  product  was,  however,  improved  and 
scrap  due  to  faulty  methods  was  eliminated. 

The  original  operations  on  the  links  were:  Cut  off; 
mill  round  on  one  end;  mill  round  on  other  end;  slot 
one  end ;  slot  other  end ;  drill  one  end ;  drill  other  end. 

The  new  operations  were:  Cut  off  (in  the  shear  this 
is  done  about  25  times  as  fast) ;  mill  and  slot  both 
ends  simultaneously;  drill  both  ends  simultaneously. 

Drawing  Shells  with  Sharp  Corners 
By  Gustave  F.  Bahr 

The  sketch  shows  a  method  of  drawing  metal  shells 
to  a  sharp  corner,  which  is  quite  difficult  to  do  on  some 
work,  for  the  reason  that  there  must  be  a  good  radius 
on  the  punch  and  die  in  order  to  keep  the  stock  from 
breaking  and  have  it  draw  properly. 

In  the  first  operation  shovra  at  A,  the  blank  is  drawn 
to  the  proper  depth  with  a  little  extra  crown  which 

i  •; — ~i;:;:~"T'  ry-   f 
A  B 

DRAWING    SHELLS    WITH    SHARP    CORNERS 

in  the  second  operation  is  compressed  back  into  the 
corner,  making  the  latter  sharp. 

Care  should  be  taken  not  to  get  too  much  metal  in 
the  crown,  otherwise  there  will  be  too  much  strain  on 

the  tools  and  *^hey  w'll  not  stana  ud  well.  There  should 
be  just  enough  extra  metal  to  fill  out  tne  corner. 
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The  Manufacture  of  Artillery  Range  Finders — IV 
By  GEO.  H.  THOMAS 

Previous  articles  which  have  been  presented  dealt 
uiith  the  theory  and  use,  the  tools  and  processes, 

and  the  indexing  and  engraving  methods  em- 
ployed in  the  manufacture  of  range  finders.  This 

article,  the  last  of  the  series,  tells  of  the  finishing 
and  final  inspection  of  the  instruments. 

(Part  III  was  published  Feb.   5,   19Z0.) 

A  FTER  the  proper  association  of  aprts  in  the  proc- 
/\  ess  of  assemblies  have  been  made,  the  parts  are 

X  JL  ready  for  the  applying  of  the  protective  finish, 

ft  is  important  that  field-artillery  pieces  should  be 
finished  with  the  idea  of  blending  the  piece  into  the 
Kurrounding  landscape,  and  the  color  scheme  should 
be  in  accordance  with  the  latest  practices  of  camouflage. 
Such  is  the  ca.se  with  the  dull-bronze-finished  French 

artillery  pieces  which  are  quite  interesting  in  the  dis- 
tance while  the  American  field  pieces,  with  their  soft 

gray-green  finish,  are  lost  to  the  eye  at  short  range. 

The  French  Process 

The  chemical  bronzing  process,  as  employed  by  M. 
Schneider  et  Cie,  Paris,  produces  a  soft  dull  finish  by 
oxidation.  The  process  makes  use  of  the  following 
solutions  and  the  method  of  application  as  hereinafter 
described. 

Solution  No.  1 : 

Bichloride  of  mercury     50  g. 
Ammonium  chloride     56  g. 
Nitric  acid  at  36  deg.  Baunie      16  c.c. 
Alcohol  at  90  deg.   100  c.c. 
Water  to  make  1  quart 

Solution  No.  2: 
Perchloride  of  iron     60  g. 
Sulphate  of  copper     20  g. 
Nitric  acid  at  36  deg.  Baume     50  c.c. 
Alcohol  at  90  deg.  .     30  c.c. 
Water  to  make  1  quart 

Solution  No.  3: 
Protochloride  of  iron     30  g. 
Perchloride  of  iron      10  g. 
Alcohol  at  90  deg      15  c.c. 
Nitric  acid  at  36  deg      10  c.c. 
Water  to  make  1  quart 

The  pieces  are  first  scoured  and  cleaned  to  remove 
all  trace  of  grease.  After  drying,  they  are  given  a 
brushed  coat  of  solution  No.  1  and  placed  on  a  mesh 
tray  in  a  drying  oven  where  they  are  left  for  30  min. 
in  a  temperature  of  140  deg.  F.  After  cooling,  they 
are  placed  in  a  sweating  boiler  for  five  min.  at  112 

deg.  F.  The  sweating  boiler  consists  of  a  galvanized- 
iron  inclosure  heated  by  vapor  from  a  water  bath 
located  in  the  bottom  of  the  boiler.  After  the  sweating 
process,  the  parts  are  again  placed  in  the  drying  oven 
until  thoroughly  dry.  The  pieces  are  next  submerged 
in  boiling  water,  after  which  they  are  dried  and  cleaned 
with  steel  wool  and  metal  brushes. 

The  above  sequence  is  repeated  with  two  application^ 
of  solution  No.  2  and  one  of  solution  No.  3.  The  las* 

two  coats,  however,  are  dried  at  a  temperature  of  10'' 
deg.  F.,  instead  of  140  deg.  F.  and  horse-hair  brushes 
side  by  side  with  the  French  method.  The  aprts  ars 
given  a  final  rubbing  with  a  polishing  cloth. 

After  the  last  operation,  the  parts  are  immersed  in 
a  tank  of  boiling  oil  for  20  to  30  min.  and  left  to 
cool  in  air  for  10  hr.  All  excess  oil  is  then  removed 

and  parts  are  given  an  application  of  light  oil. 

The  American  Process 

The  American  process  of  finishing  range-finding  ap- 
paratus is  a  comparatively  simple  matter  when  placed 

side  by  side  with  the  French  method.  The  parts  are 

given  two  coats  of  olive  green  japan,  baked  at  a  tem- 
perature of  250  deg.  F.  for  4  hr.,  and  a  coat  of  varnish 

which  is  baked  at  200  deg.  F.  for  4  hr.  The  baked  varnish 

presents  a  peculiar  frosted  effect.  Parts,  on  which  are 
scales  and  dials,  are  finished  so  that  the  scale  itself  is 
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FIG.    36.      FIXTURE  FOR  THE  FINAL  INSPECTION  OF  THE 

RANGE  FINDER 
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ra^MISesv  G  E-  NdEMyS. 
rather  dark  while  the  graduations  are  filled  in  white. 
This  contrast  permits  a  rapid  and  correct  reading  of 

the  instrument.  • 
During  the  manufacture,  the  component  parts  of  the 

apparatus  undergo  rigid  process  inspection  and  in  spite 
of  this,  parts  which  are  slightly  defective  find  their 
way  into  the  final  assembly.  Due  to  the  extreme  preci- 

sion of  the  instrument,  a  final  inspection  is  necessary 
to  catch  the  accumulated  errors  of  the  final  assembly 
and  to  determine  if  the  instrument  meets  the  speci- 

fication requirements. 
The  inspection  scheme  follows  the  actual  field  use  of 

the  gun.  The  range  finder  A,  shown  in  partial  assem- 
bly. Fig.  36,  is  mounted  on  a  false  gun  carriage  which  is 

designed  to  perform  all  the  functions  of  the  field-piece 
mechanism.  The  straight-edge  B  represents  the  gun 
barrel  to  which  can  be  readily  attached  a  gunner's 
standard  quadrant.  A  gun-sight  adapter  is  provided 
at  C  while  at  D  is  a  circular  vernier.  Targets  and 
points  of  evidence  whose  relative  range  values  are 
known  complete  the  testing  equipment.  The  various 
elements  of  the  gun  sight  are  focussed  on  the  target  and 
the  disposition  of  the  piece  for  the  distance  made  and 
a  careful  check  is  made  of  the  readings  of  the  range 
finder  with  those  of  vernier. 
An  agreement  of  the  instrument  with  the  vernier 

throughout  the  complete  compass  denotes  a  perfect 
instrument. 

On  Launching  an  Invention 
By  JAMES  LESLIE  LANE 

This  article  contains  a  few  words  of  encourage- 
ment for  the  man  with  a  good  thing  and  very 

little  money  to  ptish  it.  Some  timely  advice  as  to 
the  best  way  to  get  it  on  the  market  is  included. 

MANY  a  young  mechanic  with  an  invention  that 
might  be  made  the  basis  of  a  comfortable  busi- 

ness fails  to  make  use  of  his  opportunity  because 
of  discouraging  advice  from  friends,  and  a  lack  of  con- 

fidence in  himself.  Usually  this  diffidence  is  due  less  to 
a  lack  of  confidence  in  the  article  itself  than  in  his  ability 
to  get  it  on  the  market  successfully.  However  sure  he 
may  be  of  its  merits,  from  a  mechanical  point  of  view,  he 
is  deterred  from  making  the  plunge  through  fear  of  the 
obstacles  in  his  path. 

Forgetting  that  whole-hearted  enthusiasm  is  a  young 

man's  greatest  asset  in  such  a  venture,  well-meaning 
friends  will  seek  to  throw  cold  water  on  the  project 
from  the  start.  As  a  rule  they  are  men  who  have 
neither  the  courage  nor  initiative  to  launch  out  for 
themselves  and  they  see  only  the  difficulties  ahead  of 
him.  When  he  broaches  the  subject  they  will  perhaps 
reluctantly  admit  that  it  looks  all  right,  and  then  pro- 

ceed to  show  him  why  it  can't  be  done. 
"In  the  first  place,"  they  will  assure  him,  "the  chances 

are  that  there  is  something  exactly  like  it  on  the  mar- 
ket already.  Practically  everything  in  the  machinery 

field  has  been  tried  out  and  if  such  a  device  had  any 

merit  someone  would  have  taken  it  up  before."  To 
their  unimaginative  minds,  the  fact  that  no  such  article 
is  for  sale  is  proof  enough  that  it  has  no  value,  and  that 
thero  is  no  call  for  it. 

Overconfidence  is  a  bad  thing ;  yet  it  has  done  far  less 

damage  than  the  average  man's  inability  to  see  promise 
in  and  to  venture  on  the  untried.  If  the  young  in- 

ventor is  not  already  discouraged,  they  will  point  out 
that  not  once  in  a  thousand  times  does  the  originator 
of  a  new  product  realize  any  money  from  it;  that 
nowadays  a  lot  of  capital  is  required  to  introduce  even 
the  simplest  of  specialties.  In  the  first  place  he  must 
have  a  commercial  model  built — always  an  expensive 

proposition.  This  will  eat  up  his  savings  for  several 
months  and  then,  should  it  still  look  promising,  his 
real  troubles  are  not  yet  begun. 

Patents  must  next  be  taken  out,  covering  the  thing 
fully.  And,  once  obtained,  one  can't  be  sure  they  will 
amount  to  much.  .  .  .  Patent  lawyers  are  a  bad 
lot.  They  are  always  leaving  loopholes,  and  anyway 
it's  money  that  counts.  If  it  happens  to  be  a  success and  someone  wants  to  infringe  on  it  he  will  do  so  re- 

gardless of  patents.  A  poor  inventor,  having  spent 
what  little  money  he  possesses  on  it,  cannot  hope  to  fight 
the  case  successfully. 

Then,  lest  some  spark  of  his  enthusiasm  still  linger, 
he  is  reminded  that  an  inventor  is  seldom  a  good  bus- 

iness man;  that  bankers  are  chary  of  lending  money 
except  where  the  venture  is  already  established  and  its 
potential  earning  power  proved. 

By  the  time  all  these  possible  calamities  have  been 
enumerated,  the  mechanic  generally  feels  that  he  has 
been  living  in  a  fool's  paradise,  if  he  is  the  kind  that 
is  easily  discouraged  he  abandons  the  idea  for  good  and 
goes  back  to  his  bench,  satisfied  that  it  is  where  he  be- longs. 

However  true  many  of  these  contentions  may  be  there 
is  no  need  of  his  being  discouraged.  That  they  are  not 
fatal  obstacles  is  easily  seen  if  he  will  but  look  about 
him.  In  any  city  of  medium  size  there  are  dozens, 
perhaps  hundreds,  of  small  businesses  that  in  the  begin- 

ning started  in  the  same  way  he  had  planned.  Obsta- 
cles are  either  great  or  small,  depending  on  the  mental 

caliber  of  the  man  meeting  them.  Things  that  may 
seem  mountains  to  one  are  but  ant  hills  to  another 
who  has  sufficient  energy  and  determination. 

Having  first  convinced  himself  that  the  article  has 
real  merit  and  that  the  demand  for  it  already  exists 
or  can  be  created,  the  inventor  would  do  well  to  turn 
his  back  on  the  pessimistic  ones  and  trust  to  himself. 

In  the  first  place  the  question  of  a  commercial  model 
should  not  deter  him.  Like  a  car  it  may  be  as  cheap 
or  expensive  as  his  pocket  will  allow,  and  it  need  not 
be  completed  all  at  once.  If  the  idea  is  a  good  one,  it 
will  not  spoil  overnight  but  can  be  made  piece-meal 
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as  his  wages  permit.  Remembering  that  the  thing  is 
not  yet  ready  for  manufacture  in  quantities,  he  need 
not  go  to  an  engineer  and  have  a  complete  set  of  work- 

ing drawings  made.  They  would  only  have  to  be 
redrawn  later,  as  new  ideas  came,  and  would  be  a  use- 

less expenditure  at  this  stage.  All  that  is  necessary  at 
first  are  rough  pencil  sketches  of  the  parts  required, 
and  these  can  be  filed  away  as  the  work  progresses,  to- 

gether with  notes  for  the  guidance  of  the  draftsman 
later  on. 

If  he  has  a  bench  at  home,  and  a  few  tools,  he  can 
save  a  considerable  amount  by  doing  some  of  this 
work  himself.  Parts  that  require  lathe  work  can  be 
bought  outside,  as  well  as  the  standard  screws  and 
gears.  The  patterns  he  can  make  himself,  getting  the 
castings  direct  from  a  foundry  and  saving  the  profit 
a  machine  shop  would  ask  for  doing  this  for  him. 
Where  only  one  piece  of  a  kind  is  wanted,  he  can  do  the 
necessary  facing  with  a  file,  afterward  marking  off, 
drilling  and  tapping  the  various  holes  with  a  breast  drill 
and  tap.  It  may  not  be  quite  as  easy  but  the  saving 
will  be  considerable. 

For  the  sake  of  a  finished  appearance,  he  should  go 
over  all  metal  surfaces  with  a  wire  brush,  afterward 
applying  a  coat  or  two  of  black  enamel.  Piece  after 
pieoe  can  be  worked  up  in  this  way  during  his  spare 
hours,  and  finally  when  all  are  completed  he  can  as- 

semble them  himself.  This  not  only  saves  money  but 
gives  him  many  little  ideas  in  construction  that  he  would 
not  get  if  he  ordered  it  direct  from  a  model  maker. 

Tests  are  next  in  order  and,  should  they  come  up  to  his 
expectations,  he  is  now  ready  to  take  up  the  question 
of  patents.  If  his  capital  is  low  it  would  be  well  to 
put  the  machine  aside  for  a  time  until  he  can  accum- 

ulate some,  rather  than  to  see  how  cheaply  he  can 
secure  these.  A  patent  is  good  or  worthless,  depending 
almost  entirely  on  how  much  thought  is  expended  upon 
it.  It  is  far  better  in  the  end  to  wait  until  he  can  afford 
a  good  attorney,  who  has  had  plenty  of  experience  and 
who  will  get  for  him  not  merely  a  patent  but  protec- 

tion. If  he  has  never  had  any  work  of  this  sort  done, 
it  would  be  well  to  go  to  someone  who  has  and  ask 
them  to  recommend  a  good  man.  Nine  times  out  of  ten 
they  will  not  only  do  this  gladly  but  will  give  him  many 
little  pointers  on  what  it  will  be  apt  to  cost,  how  to 
proceed,  and  what  to  expect  in  a  patent. 

Possibly  it  may  be  more  than  he  had  planned  and 
he  may  be  tempted  to  seek  financial  aid  at  this  point, 
but  it  should  not  be  done  if  he  can  avoid  it.  As  yet 
he  has  nothing  that  is  definitely  his,  nothing  that  he 
can  bargain  with,  and  it  is  better  to  wait.  The  man 
whose  aid  he  happened  to  enlist  now  would  not  only 
have  to  gamble  on  the  commercial  value  of  the  idea 

but  on  the  possibility  of  not  being  able  to  obtain  pat- 
ents at  all,  and  he  would  expect  too  much. 

Once  the  patents  have  been  obtained  he  need  no 
longer  worry  lest  some  unscrupulous  person  seek  to  ap- 

propriate the  idea  when  he  tries  to  interest  him.  It 
belongs  to  him,  and  is  a  tangible  asset  like  capital  or 
a  piece  of  property.  No  one  can  use  it  unless  he 
chooses  to  give  it  away.  It  is  the  thing  he  will  put 
into  the  company  alongside  the  financiers  money — ^just 
as  material  a  thing,  and  just  as  capable  of  earning  divi- 

dends. Most  inventors  who  lose  out  do  so  through 
seeking  to  interest  others  in  an  idea  before  it  is  really 
their  own,  when  it  is  still  in  a  formative  stage  and 

anyone's  property  who  wishes  to  claim  it. 

With  these  two  stages  of  the  work  successfully  be- 
hind him,  he  is  now  ready  to  seek  capital  for  its  exploi- 

tation. Nor  is  this  as  difficialt  a  matter  as  is  commonly 
supposed.  Two  courses  are  open  to  him ;  either  to  con- 

sult a  banker  and  induce  him  to  put  up  the  money 
outright,  or  to  seek  a  partner.  The  latter  is  preferable 
for  several  reasons. 

To  begin  with  every  business  may  be  divided  into 
several  branches;  buying,  manufacturing,  advertising 
and  selling.  Each  of  these  functions  is  equally  impor- 

tant and  the  man  who  can  perform  all  of  them  is  a 
rarity.  A  mechanic  is  generally  fitted  for  buying  and 
manufacturing,  but  knows  little  or  nothing  about  adver- 

tising or  selling  the  product  when  finished.  Here  a 
partner  with  such  a  training  comes  in  handy.  Each 
supplies  the  quality  lacking  in  the  other  and  together 
they  make  a  well-rounded  and  balanced  combination. 
This  is  one  reason  why  partnerships  are,  as  a  rule,  so 
successful. 

Even  were  he  capable  of  handling  all  these  different 
branches  he  would  not  find  the  time.  A  part  of  the 
work  would  have  to  be  delegated  to  someone  and  it  is 
better  to  let  a  partner,  who  has  as  much  at  stake  as 

one's  self,  assume  charge  of  it. 
Contrary  to  general  belief,  there  are  plenty  of  such 

men.  In  every  city  there  are  thousands  of  young  chaps, 
industrious  and  equipped  with  a  good  business  educa- 

tion, who  are  just  as  eager  to  get  in  touch  with  an 
inventor  as  he  is  with  them.  Constant  contact  with 
affairs  has  shovra  them  how,  if  the  right  opportunity 
offered,  the  few  hundred  dollars  they  have  saved  might 
be  made  the  basis  of  a  good  business.  They  possess 
the  training,  the  ability  to  advertise  and  to  sell; 
but  without  the  proper  opening,  they  are  as  incapable 
of  making  use  of  it  as  is  the  inventor  with  his  ovm 

product. 
The  necessary  thing  is  to  get  into  touch  with  such 

an  individual,  and  almost  any  man  of  middle  age  who  is 
in  business  for  himself  has  under  him  one  or  more 
such  men  whom  he  would  gladly  recommend.  If  the 
inventor  has  the  right  thing,  and  a  little  initiative,  the 
matter  of  finding  capital  is  not  difficult.  Money  is 
looking  for  opportunity  just  as  earnestly  as  he  is. 

Having  secured  its  aid  the  inventor  is  now  ready, 
or  rather  he  and  his  partner  are  ready,  to  begin  actual 
operations.  If  they  happen  to  be  located  in  a  large  city 
so  much  the  better.  It  enables  them  to  try  out  the 
field  without  any  great  initial  outlay  for  advertising. 

Starting  Operations 

The  preliminary  step  is  to  take  the  original  sketches 
of  the  product  to  an  engineer  and  have  a  complete  set 
of  working  drawings  made,  working  in  such  new  ideas 
and  changes  as  may  have  suggested  themselves  at  the 
time  of  building  the  first  model.  When  these  are  ready, 
a  half  dozen  sets  of  blueprints  should  be  run  off  and 
sent  to  various  shops  with  a  request  that  they  quote  a 

price  at  which  they  would  contract  to  furnish  the  arti- 
cle in  lots  of  one,  hundred  or  more  at  a  time. 

In  the  course  of  a  week  or  two  these  bids  should 
be  received.  Assuming  that  the  shops  quoted  on  the 
expectation  of  making  a  20  per  cent,  profit  and  taking 
the  average  of  all  the  bids,  it  is  fair  to  assume  that 
with  a  factory  of  their  own  they  could  produce  it  at  80 
per  cent,  of  this  tentative  price.  Now  by  adding  on 
the  estimated  cost  of  selling  (advertising  and  sales 

commissions)  and  the  profit  they  have  fixed  for  them- 
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selves,  they  should  know  with  fair  accuracy  what  the 
article  can  be  offered  to  the  public  for,  after  it  has 
been  placed  on  a  going  basis  a  year  or  so  hence. 

An  order  for  100  or  more  should  now  be  placed  with 
the  firm  making  the  lowest  bid,  and  a  short  descriptive 
pamphlet  with  a  cut  of  the  machine,  a  list  of  its  salient 
advantages,  prices  for  different  sizes,  etc.,  should  be 
ordered  from  the  printer.  The  thing  is  now  out  of  the 

inventor's  hands  for  the  present. 
If  the  partner  possesses  a  knack  of  selling  he  should 

be  the  one  to  go  out  and  try  to  interest  the  public.  If 
not,  the  aid  of  a  salesman  should  be  enlisted.  There  is 
no  need  of  engaging  one  outright  at  the  outset,  there 
being  plenty  of  time  for  that  later,  when  the  business 
warrants.  Someone  who  handles  a  product  of  a  sim- 

ilar nature  and  who  could  carry  it  as  a  side  line  is 
sufficient  at  first.  What  is  wanted  is  merely  to  test  out 
the  field — to  see  what  the  demand  for  it  is  likely  to  be. 

This  is  apt  to  prove  the  most  trying  stage  of  all — a 
period  of  suspense.  It  may  be  months  before  orders 
come  in  fast  enough  to  warrant  any  further  financial 
outlay,  and  during  this  time  the  partner  who  has  chosen 
the  business  end  should  cover  the  field  with  his  salesman 
as  often  as  possible.  Selling  may  not  be  to  his  taste 
but  he  will  meet  the  trade  and  pick  up  many  little  hints 
that  will  help  him  later  on. 

A  few  months  at  most,  in  normal  times,  should  tell 
the  story.  Either  the  product  is  a  failure  or  it  meets 
with  increasing  sales  and  shows  promise. 

If  the  latter  proves  the  case  it  is  now  time  to  take  up 
the  question  of  its  manufacture.  This  should  be  gone 
into  gradually,  for  spending  too  much  money  on  a 
shop  and  machinery  is  apt  to  reduce  the  working  capital 
to  a  dangerous  degree.  Sales  do  not  always  hold  up, 
collection  difficulties  may  be  encountered,  and  if  a  sur- 

plus is  not  on  hand  to  meet  unforeseen  emergencies  the 
new  venture  is  liable  to  go  on  the  rocks  before  it  is 
well  started. 

The  best  plan  is  to  rent  a  floor  in  some  building  that 
is  equipped  with  power,  benches,  etc.,  and  to  begin  by 
buying  the  various  parts  outside  and  assembling  them 
here.  This  gives  time  to  build  up  an  organization  and 
to  establish  a  headquarters.  Once  this  has  been  done 
the  rest  is  a  matter  of  natural  growth. 

Through  it  all  the  one  vital  factor,  never  to  be  lost 
sight  of,  is  that  enthusiasm  and  willingness  to  attempt 
things  will  carry  one  past  obstacles  and  pitfalls  that  a 
pessimistic  individual  would  never  even  attempt. 

A  Match  Plate  for  Small  Pulleys 
By  Elmer  W.  Leach 

The  nature  of  our  product  necessitates  the  making 
and  keeping  in  stock  of  several  sizes  of  tight  and  loose 
pulleys,  ranging  in  diameter  from  2  to  11  in.  Recently, 
when  we  decided  that  we  had  i  c  last  standardized  our 
pulleys  we  felt  it  was  time  to  have  all  the  patterns  made 
up  in  some  permanent  form. 

Our  first  thought  was  to  have  alumin^im  match  plates 
made.  With  this  in  visw  we  consulted  with  a  firm  that 
could  do  this  work,  but  its  estimate  was  so  prohibitive 
that  we  at  once  gave  up  the  idea. 

Our  patternmaker  then  came  forward  with  a  wooden 
match  plate  idea.  Its  good  points  were  so  evident  that 
we  turned  the  job  over  to  him  for  execution. 

Pig.  1  illustrates  a  cross-section  of  one  of  our  finished 
pulleys.    In  Fig.  2  is  pictured  a  cross-section  of  part  of 

a  pattern  board,  showing  in  detail  how  the  pattern  for 
this  pulley  is  made  and  mounted. 

The  pulley  pattern  is  turned  out  in  one  piece,  making 
customary  allowances  for  machined  surfaces.  To  the 
width  of  the  pulley  face  is  added  a  width  equal  to  the 
thickness  of  the  pattern  board  (in  our  work  this  is 
always  1  in.).  On  this  1-in.  part  no  taper  is  turned. 
The  wood  around  each  hub  is  then  cut  away  to  the 
proper  outline,  just  as  though  the  face  of  the  pattern 

Fig.l 

FIGS.    1 

AND    2.       CROSS-SECTION    OK    PIJLLKV    SHOWI.N'ii 
PATTERN    AND    MATCH-BOARD 

were  not  1  in.  wider  than  the  actual  casting  is  intended 
to  be. 

We  have  been  able  to  mount  from  two  to  ten  such 
patterns  on  each  board.  In  the  board,  and  through  its 
entire  thickness,  are  bored  holes  of  the  same  diameter 
as  the  outside  diameter  of  the  pattern.  The  patterns 
are  then  sunk  and  fastened  into  these  holes  so  that  the 
extra  1  in.  of  the  pattern  just  fills  the  hole  in  the  board. 

When  the  pattern  is  mounted  in  this  way,  the  mold  is 
made  practically  in  the  drag.  This  means  less  time  for 
making  the  mold,  fewer  chances  of  spoiling  the  mold 
(for  there  is  really  but  one  draw)  and  better  assur- 

ance that  the  casting  will  be  free  from  flaws.  Where  the 
mold  is  wholly  in  the  drag  the  iron  flows  naturally  and 
freely  down,  and  one  need  not  fear  that  it  has  not  gone 
into  all  parts  of  the  mold. 

By  the  method  I  have  described,  one  is  assured  of  a 
perfect  match.  The  usual  way  to  handle  the  mounting 
problem  is  to  make  the  pattern  in  two  symmetrical 
halves  and  mount  them  on  opposite  sides  of  the  board. 
Even  if  the  patternmaker  can  do  this  very  accurately, 
his  work  may  be  spoiled  when  it  gets  into  the  foundry, 
for  I  have  seen  patterns  that  had  not  received  any  too 
gentle  treatment  on  the  molding  floor.  But  with  the 
method  I  have  explained,  there  is  no  chance  of  produc- 

ing castings  with  that  small  rib  around  them  where  the 
two  halves  of  the  mold  joined. 

Of  course,  the  face  of  a  pulley  is  usually  machined,  so 
the  point  about  the  perfect  match  is  not  so  important 
in  that  case.  But  this  method  is  applicable  to  any  pieces 
that  are  circular  in  outline. 
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AUTOMOTIVE    CONSTRUCTION 
^ 

Building  a  Small  Track-Laying  Tractor 
By  FRED  H.  COLVIN 
Editor  American  Machinist 

The  coming  of  the  tractor  has  brought  new  ma- 
chine-shop problems.  Solutions  naturally  depend 

^  upon  the  shop  equipment  and  the  quantity  to  be 
manufactured.  This  article  shows  some  of  the 

methods  used  in  building  the  "Cletrac"  tractor, 
these  being  particularly  interesting  on  account 
of  the  attention  which  lias  been  given  to  con- 

venience in  handling  the  various  parts. 

THE  growing  demand  for  small  tractors,  for  in- 
dustrial plants  as  well  as  for  agricultural  pur- 

poses, has  reached  the  point  where  manufacturing 
methods  are  a  necessity  if  the  desired  output  is  to  be 
secured. 

These  illustrations  and  practices  are  from  the  shop 
of  the  Cleveland  Tractor  Co.,  East  Cleveland,  Ohio, 
and  it  is  interesting  to  note  that  the  personnel  includes 
a  number  from  the  automobile  industry.  The  illustra- 

tions include  drilling,  milling  and  grinding  operations, 
together  with  special  fixtures  which  should  be  of  service 

in  affording  useful  suggestions  to  others  in  a  similar line. 

Fig.  1  shows  the  fixture  for  drilling  the  bearing  holes 
in  the  pads  or  treads,  which  go  to  make  up  the  moving 
track  on  each  side  of  the  machine.  The  body  of  the  fix- 

ture is  a  spool,  the  central  portion  being  cut  away  to 
enable  the  ears  on  the  treads  to  assume  their  proper 
position  under  the  bushings  which  guide  the  drills.  The 
clamps  are  quick  acting,  swinging  from  the  lower  bolt 
and  hooking  over  the  stud  at  the  top.  The  screw  in  the 
center  forces  the  pad  into  its  proper  position  and  at  the 
same  time  effectually  locks  the  arm  against  swinging. 

Drilling  Transmission  Housing 

A  more  complicated  drilling  fixture  is  shown  in  Fig.  2, 
this  being  for  the  transmission  housing,  which  will  be 
seen  in  more  detail  in  a  later  illustration.  For  con- 

venience in  handling,  the  base  of  the  multiple-spindle 
drilling  machine  has  been  built  up  by  the  two  deep 
beams  of  I-section.    The  guide  or  bushing  plate  has  been 

FIG.    1.      DRILLIXG   JOINT   HOLES   IN  TRACK   PAD FIG.  2.     DRILLING  TRANSMISSION  HOUSING 
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FIG.    3.      DOUBLE   MILLING   SHAFT   ENDS 

removed  in  order  to  show  the  drills  at  work;  this  plate 

is  located  by  the  cone-pointed  studs  and  held  in  position 
by  the  clamping  screw  shown. 

A  somewhat  unusual  milling  fixture  is  shown  in  Fig. 
3,  this  being  for  milling  both  ends  of  a  transmission 
shaft  at  the  same  tim.e.  Two  milling  cutters  are  used, 
properly  spaced  for  the  work  in  hand,  and  the  shafts 
are  held  in  pairs  as  shown.  The  clamping  block  at  the 
top  is  pulled  down  by  the  bolts  shown  beneath,  which 
effectually  wedge  them  into  the  V-slot  in  the  body  of 
the  fixture.  This  gives  a  practically  continuous  milling 
operation,  as  the  shafts  can  be  removed  as  fast  as  milled, 
and  their  places  filled  by  new  work.  Whsn  the  table  has 
reached  the  end  of  its  travel  it  is  reversed  and  the  proc- 

ess repeated. 

The  Transmission  Case  Surfaced  on  Geinding 
Machine 

The  transmission  case  which  is  shown  in  Fig.  2  is 
surfaced  on  the  large  face  grinding  machine  shown  in 
Fig.  4.  The  piece  is  held  in  the  special  angle  plate 
shown,  which  makes  it  an  easy  matter  for  the  large  ring 
grinding  wheel  to  give  the  necessary  finish  to  the  facing 
surfaces  with  a  minimum  of  handling. 

Some  idea  of  the  kind  of  driving  sprocket  used  in  ma- 
chines of  this  kind  can  be  had  from  Fig.  5,  which  shows 

the  sprocket  mounted  in  the  chuck  of  a  large  Gisholt 
lathe.  The  internal  drive  gear  has  already  been 
fastened  in  position  inside  the  sprocket,  which  must  now 

be  turned  true  on  the  outside,  and  the  hole  bored  con- 
centric with  the  steel  ring  gear.  This  requires  careful 

setting  to  insure  accuracy  in  the  concentricity  of  the 
gear  and  the  sprocket. 

Then  the  sprocket  is  inspected  and  moved  down  a  con- 
veyor to  the  assembling  department. 

Turntable  for  Assembling 

One  of  the  convenient  assembling  fixtures  is  shown  in 

Fig.  6.  This  fixture  is  a  turntable  on  which  the  trans- 
mission housing  is  mounted,  while  the  various  bearing 

caps  are  assembled.    It  will  be  noted  that  the  housing 

FIO.   4.      i:iUR]<'AC£  URINDING   A  HOUSING 

itself  rests  on  a  sort  of  elevated  runway  with  angular 
sides.  These  are  a  convenience  in  handling  and  also 
allow  the  housing  to  be  set  at  the  angle  showm,  in  order 
to  make  it  more  convenient  for  the  man  to  put  the  bear- 

ing caps  in  place.  This,  of  course,  depends  considerably 
on  the  height  of  the  man.  After  the  caps  are  all  in 
place  (and  it  will  be  noted  that  a  substantial  shim  has 
been  placed  between  each  of  the  four  upper  caps  and  the 
housing  itself),  the  table  is  turned  so  that  the  inside 
rails  match  the  rails  at  the  right,  and  the  housing  is 

FIG.   5.     .MACHINING   DKIVING  SPROCKET FIG.  C.     TURNTABLE  ASSEMBLY  STAND 
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PIG.   7.      FORCING   PINS    IN   TRACK   BEARINGS 

speedily  slid  from  the  turntable  and  down  the  long  rail 
shown.  Both  the  rails  and  the  turntable  are  protected 
with  angle  iron  as  shown. 

The  assembling  cf  the  33  treads  which  go  to  jnake  up 
the  complete  track  is  done  in  an  interesting  homemade 

Another  subassembly  is  shown  in  Fig.  8.  These  are 
side  frames  which  carry  the  idler  sprocket  as  well  as 
the  supporting  pulleys.  The  assembling  stands  are  so 
located  with  regard  to  the  assembling  aisle  of  the  com- 

p'.etc  tractor  that  it  is  an  easy  matter  to  slide  the  com- 
pleted sides  down  the  inclined  rail  shown,  which  places 

them  practically  in  their  proper  position  for  assembly 
on  the  completed  machine. 

Peogcessivb  Assembly 

In  the  meantime  the  transmission  is  being  assembled 
down  the  line  as  shown  in  Fig.  9.  This  shows  the  hous- 

ing which  was  being  drilled  and  partly  assembled  in  the 
previous  view,  nearly  ready  for  the  completed  machine. 
An  interesting  feature  of  this  transmission  is  the  fact 
that  the  steering  is  done  by  means  of  planetary  gearing. 
The  two  brake  bands  shown  enable  the  driver  to  run  en 

either  track,  fast  or  slow,  and  in  this  way  turn  the  trac- 

tor practically  in  any  radius  desired.  It  is  a  very  com-;' pact  transmission  and  is  shown  iij  place  on  the  chassis  in 
Fig.  10.  As  will  be  seen,  it  is  bolted  to  the  end  of  the 
side  frame,  the  drawbar  with  the  two  clevises  being  at- 

tached to  the  side  frame  so  as  not  to  impose  any  strain 
on  the  transmission  elements.  The  wheel  shown  enables 
the  operator  to  tighten  either  of  the  brake  bands  used 
for  steering;  the  more  he  moves  the  wheel  in  one  direc- 

FIG.    8.      ASSKMRLING  TRACK   Fli.viV,!^., 

Imachine  shown  in  Fig.  7.  These  pins  bear  in  the  outside 

[gears  while  the  pads  work  on  the  central  portion.  The 
kassembling  is  done  by  a  compressed-air  cylinder  shown 
[at  A,  which,  when  air  is  admitted  behind  the  piston, 
forces  out  the  ram  B  and  forces  the  pin  C  into  position 
I  in  the  pad.  It  will  be  noted  that  the  pin  C  carries  a  cross- 
pin  or  key  by  which  it  is  pushed  in  and  which  also  prc- 

Ivents  it  being  pushed  too  far.  Both  ends  of  the  bearing 

I  pin  are  drilled  for  Ireys,  this  being  shown  in  the  pins 
[which  have  already  been  pushed  into  place. 

Air  Is  Admitted  and  Exhausted  by  a  Valve 

The  treads  are  moved  along  the  support  D,  while  the 
Mtop  E  acts  as  an  anvil  against  the  pressure  of  the  air- 
loperated  ram.  Air  is  admitted  and  exhausted  by  a  suit- 
lable  valve  under  instant  control  of  the  operator.  This 
lenables  the  whole  track  to  be  very  readily  assembled, 
fready  to  be  placed  in  position  on  the  tractor  and  have 

|the  final  or  connecting-pin  put  into  place. 

tion  the  shorter  the  tractor  will  turn,  as  in  any  type  of 
motor-driven  vehicle. 

The  assembling  line  is  shown  in  Fig.  11,  the  different 
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FIG.   9.     THK  RRAR-AXLE  TRANSMI.SSION 
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FIG.   10.     CHASSIS  ASSEMBLY 

subassemblies  coming  in  from  the  side  at  the  proper 
place.  When  the  assemblies  shown  reach  the  farther  end 
of  the  assembling  track,  the  sprockets  and  the  pads  of 
the  tracks  are  put  in  place.  When  this  is  done  and 
the  assembling  completed,  the  tractor  is  driven  up  an 

FKi.  11.    thf;  finai,  asskmbly  fixjor 

incline  each  side  of  the  assembling  track,  raising  it  com- 
pletely off  the  assembling  truck  shown,  and  leaving  the 

truck  free  to  be  carried  back  to  the  other  end  of  the 
track.  The  tractor  then  goes  off  under  its  own  power, 
for  test  or  shipment,  as  the  case  may  be. 

Saving  in  Direct  Routing  of  Work 
By  H.  H.  edge 

General    AVorks    Manager,    the    Liocomobile    Co.    of    America.    Bridgeport.    Conn. 

THE  importance  of  direct  routing  becomes  more 
evident  as  production  increases  in  quantity,  as  it 
not  only  saves  the  actual  cost  of  transportation  but 

has  its  effect  on  the  rapidity  with  which  work  moves 
through  the  shop,  the  congestion  of  the  aisles  or  passage- 

ways, and  the  final  output  per  man.  Even  the  cost 
of  the  shop  floors  must  be  considered,  as  there  have 
been  cases  where  excessive  trucking  from  one  depart- 

ment to  another  required  constant  repairs  to  the  floors 
in  the  aisles  between  the  departments. 

The  lost  motion  due  to  indirect  routing  is  shown  by 
the  broken  line.s  in  the  accompanying  diagrams  while 
the  direct  lines  show  what  has  been  accomplished  by 
rearranging  machinery  in  the  sequence  of  operations, 
by  having  the  inspection  in  each  department  as  shown 

by  the  "x's"  between  the  circles  denoting  operations. 
The  general  inspection  room  for  parts  in  process  has 
been  abandoned. 

These  diagrams  show  what  has  been  accomplished 
in  the  plant  of  the  Locomobile  Co.  of  America  at  Bridge- 

port and  are  well  worth  careful  study.  Fig.  1  shows 
the  changes  which  have  been  made  in  the  machining 
of  motor-car  engine  cylinders.  The  circles  indicate 

machine  operations;  the  "x's,"  inspection  operations; 
the  broken  lines  shoyv  the  former  method,  and  the  solid 
lines  the  way  in  which  the  work  now  passes  through 
the  manufacturing  departments.  The  column  at  the 
left  shows  the  old  sequence  of  operations  and  includes 

the   central    inspection    c'epartment   which    necessitated 

considerable    movement    of    the    material,    although    in 
some  cases  it  was  directly  between  the  two  operations. 

Reducing  Forty  Movements  to  Two 

Following  the  old  method  it  will  be  seen  that  the 
cylinders  were  moved  from  the  .sandblasting  depart- 

ment to  the  inspection  room  and  back  to  the  milling- 
machine  department.  Then  they  were  moved  to  in- 

spection, down  to  the  drilling,  back  to  inspection,  to 
the  drilling  department  and  back  through  inspection 
to  be  bored.  From  here  they  went  to  inspection  once 

more,  then  up  to  the  milling  department,  back  to  in- 
spection, and  the  long  jump  to  the  assembling  depart- 

ment to  be  water  tested.  In  this  way  the  whole 
movement  of  the  cylinder  castings  can  be  readily 
seen  and  the  number  of  ton-miles  moved  per  month  or 
per  year  reached   an  astonishing  figure. 

By  the  former  method  there  were  40  transfers  from 
department  to  department,  while  by  the  new  routing 

ihere  are  only  two,  the  first  from  the  foundry'  to  the 
machine  shop  and  the  second  from  the  machine  depart- 

ment to  the  assembling  floor.  The  machines  are  now 
arranged  in  the  sequence  of  their  operations  and  require 
no  trucking  in  order  to  move  them  from  one  to  the 
other. 

The  machining  of  the  crank  case  also  has  two  trans- 
fers by  the  new  method  as  against  49  before  the  change 

was  made.     This  is  shown  in  Fig.  2. 
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CRANK     CASE 

In  handling  the  crankshaft,  Fig.  3  shows  four  trans- 
fers, two  of  these  being  necessary  on  account  of  the 

special  balancing  operation.  In  order  to  secure  the 

best  results  in  balancing  it  is  necessarj-  to  have  the 
balancing  machine  in  the  basement  in  order  to  obtain 
proper  rigidity  in  the  foundation,  this  accounting  for 
the  transfer  just  before  the  last  operation  and  inspec- 

tion. As  the  former  method  required  56  transfers  there 
remains  a  clear  gain  of  52  movements  of  the  crank- 
shaft. 

The  connecting-rodjdiagram  shown  in  Fig.  4  indicates 
that,  up  to  the  present,  it  has  not  been  found  practicable 
to  reduce  the  number  of  transfers  below  eight,  as 
against.  44  before  the  change  was  made.  Four  of 

these  transfers  are  required  for  the  forging  and  hea";- 
treating  operations.  It  will  be  noted  that  operation  26 
calls  for  assembling,  which  means  the  crank-pin  bush- 

ing is  put  in  place.  This  is  done  in  department  20, 
after  which  the  rod  goes  back  to  department  24  for 
final  broaching,  operation  27.  By  placing  a  broaching 
machine  in  the  assembling  room,  the  necessity  of  send- 

ing the  work  back  to  department  24  would  be  eliminated. 
In  addition  to  saving  the  cost  of  handling  work  in 

process,  this  routing  of  machines  for  completely 
machining  the  most  important  parts  also  places  the 
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FIG.     3.      OPERATION     AND     ROUTING     INSTRUCTIONS 
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responsibility  for  production  upon  one  or  two  depart- 
ment heads  instead  of  dividing  it  among  a  great 

number. 

It  has  been  found  that  the  work  is  much  less  liable 
to  be  delayed  where  the  machining  of  important  parts 
is  segregated,  as  it  is  difficult  to  so  schedule  work 
that  production  will  run  regularly  when  various  kinds 
of  machines  are  grouped  by  kinds,  in  special  depart- 

ments. One  of  the  main  difficulties  here  is  that  at 
certain  periods  work  is  liable  to  accumulate  in  larger 
quantities  than  can  be  taken  care  of,  and  this  causes 
slack  periods  in  other  departments  where  the  work 
does  not  arrive  when  it  could  be  worked  on  to  the  best 
advantage. 

A  careful  study  of  these  diagrams  can  hardly  fail  to 
suggest  ways  in  which  more  direct  routing  can  be  ap- 

plied to  various  kinds  of  work  in  any  shop.  If  in  ad- 
dition to  diagrams  of  this  kind  a  computation  can  be 

made  as  to  the  number  of  feet  the  work  is  moved,  to- 
gether with  the  weight  of  material  transferred  from 

one  department  to  another,  the  advantages  of  re-arrang- 
ing machinery  to  avoid  this  will  become  more  apparent. 

This  is,  perhaps,  one  of  the  places  where  a  careful  study 
and  comparatively  small  expenditure  may  show  greater 
savings  in  production  costs  than  in  almost  any  other. 
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EDITORIALS 

Continue  the  Air  Mail  Service 

A  LL  WILL  agree  that  real  economy  in  the  expendi- 

jTYture  of  pub'ic  funds  is  much  to  be  desired.  But 
the  old  saying  of  '"penny  wise  and  pound  foolish"  must 
not  be  overlooked  and  the  real  development  of  practical 

projects  must  not  be  made  the  plaything  of  political 
partisanship. 

There  seems  to  be  little  doubt  that  airplane  and  air- 
ship development  depend  largely  upon  governmental 

encouragement.  The  Post  Office  has  developed  the  air 
mail  service  to  a  point  where  it  has  become  a  real  insti- 

tution and  is  one  of  the  few  practical  peace-time  appli- 
cations which  is  rendering  a  real  service  to  the  coun- 

try. This  service  has  become  remarkably  reliable  and,  it 
is  claimed,  carries  letters  almost  as  cheaply  as  by  rail. 
While  the  New  York-Washington  service  does  not  save 
very  much  time,  it  made  excellent  training  for  the 
longer  routes  on  which  time  is  being  saved.  The  New 
York-Chicago  air  mail  route,  however,  saves  nearly  a 
day  on  letters  and  has  become  very  reliable. 

The  air  mail  will  do  much  to  encourage  the  increased 

use  of  the  airplane  along  commercial  lines.  Without  it, 

the  development  will  lag  as  it  did  before  the  war.  Every 

large  foreign  country,  in  spite  of  the  huge  war  debts 
which  confront  it,  is  backing  the  air  service  as  much  aa 

necessary  for  its  development  to  commercial  propor- 
tions. Can  the  United  States,  the  home  of  the  airplane, 

afford  to  let  its  aircraft  industry  creep  along  behind  all 
the  rest  of  the  world? 

No  appropriation  has  been  made  for  a  continuance 
of  an  air  mail  service  by  the  Post  Office  Department, 
these  items  having  been  stricken  out  of  the  budget.  If 
this  stands,  the  air  mail  service  ends  on  June  30,  1920, 
and  the  United  States  becomes  the  only  large  country 
without  regular  air  mail  routes. 

There  were  men  in  Congress  who  opposed  the  use  of 
railroads  for  carrying  the  mail,  demanding  that  the 
stage  coach  and  the  post  rider  be  continued.  The  same 
kind  of  men  are  opposing  the  use  of  airplanes  in  mail 
service.  Whether  we  like  the  Burleson  administration 
of  the  mail  service  or  not — and  few  of  us  do — we  should 
hold  to  every  advance  made  and  not  drop  behind  the 
procession.  Partisan  politics  should  have  no  part  in 
determining  matters  of  such  grave  importance  to  the 
industry  and  to  the  country.  The  air  mail  should  be 
continued  and  developed. 

The  Engineer  in  War  Work 
THE  part  played  by  the  engineer  in  the  winning  of 

the  war  is  being  resented  by  certain  critics  of  both 
the  army  and  the  navy  of  Great  Britain,  according  to 
Engineering.  Unusual  creations  of  the  engineer  such 
as  the  tank,  the  depth  mine  and  the  like,  were  so  new, 
so  unorthodox  in  warfare,  that  the  old-school  officers 
could  hardly  comprehend  their  operation  or  utility. 

The  necessity  for  new  devices  to  counteract  the  lack 
of  shells  and  of  guns  forced,  for  the  time  being,  the 
relaxation  of  "the  traditional  and  seemingly  inherent 

opposition  of  the  lawyer  and  official  mind  and  the  work 
of  repelling  the  menace  of  the  Germans  was  transferred 

to  the  engineer  and  the  factory." 
Ours  was  a  somewhat  similar  experience  although  the 

two  years  which  preceded  our  entry  into  the  war  had 
perhaps  paved  the  way  for  a  more  ready  acceptance  of 
the  engineer.  But  in  spite  of  this  it  was  not  always 
easy  to  secure  the  co-operation  which  would  have  made 
the  task  less  difficult. 

We  are  extremely  fortunate,  however,  in  having  those 
high  in  command  of  ordnance  matters  who  know  the 
value  of  the  engineer.  Major  General  Williams,  Chief 
of  Ordnance,  thoroughly  appreciates  the  need  of  engi- 

neers in  the  development  and  production  of  all  that  goes 
to  make  up  offensive  or  defensive  armament  and  is 
heartily  in  favor  of  maintaining  contact  with  the  engi- 

neering profession  through  the  American  Ordnance 
Association  or  other  channels. 

The  Navy  too  appreciates  the  engineer  more  than  ever 
and  knows  how  to  secure  co-operation  in  most  cases.  It 
seems  as  though  we  had  profited  by  the  mistakes  of 
others  in  this  respect,  although  it  may  only  be  that  we 

have  happened  to  put  the  right  kind  of  broad-gaged 
men  into  the  places  of  authority. 

The  Question  of  Fuel 
FUEL  is  the  backbone  of  practically  all  manufac- 

turing industries  and  it  follows  that  anything 
which  affects  either  the  price  or  the  prompt  supply 
of  fuel  is  of  vital  interest  to  every  executive  who  is 
responsible  for  production.  This,  according  to  the  coal 
operators,  makes  the  railroad  problem  of  much  broader 
interest  than  the  mere  question  of  shipping  their  own 
products.  For  it  is  their  contention  that  ev«n  if  they 
stored  the  coal  at  the  mines  the  rr.ilroads  lack  the  capac- 

ity to  haul  it  during  the  seasons  when  it  is  most  needed. 
The  problem  seems  to  resolve  itself  into  either  greatly 

increasing  the  capacity  of  the  coal-carrying  railroads, 
or  of  storing  coal  at  the  industrial  centers,  the  latter 
apparently  being  the  more  feasible. 
Why  is  it  not  perfectly  practicable  for  the  manufac- 

turers in  given  districts  to  co-operate  in  buying  such 
coal  as  can  be  stored  safely,  and  having  it  delivered  for 
storage  in  the  summer  months?  Storage  space  can  be 
found  in  the  outskirts  of  nearly  all  large  cities.  But 
this  is  such  a  matter  of  public  welfare  that  vacant  land 
might  even  be  condemned  for  such  a  purpose. 

The  large  motor  truck  solves  the  problem  of  delivery 
from  this  local  storage  yard  to  any  manufacturer  and 

makes  it  possible  to  get  coal  as  wanted  without  con- 
gesting the  railroads  in  the  least.  There  are  storage 

yards  at  present,  but  these  are  small  affairs  for  the  most 
part,  and  handle  only  domestic  coal.  Large  storage 
yards  might  be  established  by  large  dealers,  but  as  they 
have  failed  to  grasp  the  opportunity,  the  way  lies  open 
for  local  associations  of  manufacturers  to  do  a  real  serv- 

ice not  only  to  their  members,  but  to  the  community  and 
the  coal  industry  as  a  whole,  which  plays -such  an 

important  part  in  our  welfare.  • 



V 



Supplement  to  the  American  Machinist,  February  19,  1920 



5/Q!>v£>^ 

TRaS8^>ORTAT10K 

"^  WAP  V^ORKRtA
OJU^i^ENT^ 

AMERICAN  MACHIKISr 
rtfu 

I 





February  19,  1920 Get  Increased  Production — With  Improved  Machinery 413 

Punches  and  Dies  of  Chilled  Iron 
By  John  S.  Watts 

For  punching  or  shearing  hot  steel,  chilled-iron  cast- 
ings will  make  durable  cutting  tools  at  a  small  fraction 

of  the  cost  of  tool  steel.  The  hardness  is  not  affected  by 
contact  with  the  hot  metal  and  thus  the  chilled  iron  does 

not  become  dull  from  softening,  or  drawing  the  temper, 
as  is  the  case  when  steel  tools  are  used. 

The  cast-iron  too'.s  are  simple  and  inexpensive,  requir- 
ing only  to  be  ground  on  the  cutting  edge.  New  ones 

can  be  made  in  a  few  hours  when  required,  once  the 
pattern  and  chill  is  made.  Their  uses  are  innumerable 
and  a  few  general  examples  are  given  below. 

In  the  making  of  brake  levers  such  as  that  shown 
in  the  sketch,  the  pieces  can  be  blanked  out  from  a  hot 
bar  of  the  proper  width  in  one  operation.  The  cost  com- 

pares favorably,  when  a  reasonable  quantity  is  to  be 
made,  with  the  regular  method,  which  is  to  shear  off  the 
required  length  of  bar,  heat  and  forge  the  tapers  and 
trim  off  both  ends  to  a  semi-circular  shape  in  a  shear- 

ing machine. 
For  large  or  thick  pieces  the  blanking  will  have  to  be 

done  in  a  hydraulic  press  because  of  the  high  pressure 
necessary.  It  makes  no  difference  what  the  shape  to  be 
blanked  is,  and,  for  pieces  of  a  shape  awkward  to  form 
by  forging,  the  saving  will  be  proportionately  greater. 

Another  point  is  that  the  pressure  required  to  shear 
hot  steel  being  only  about  one-half  of  that  needed  for 
cold  steel,  the  use  of  chilled  dies  makes  it  possible  to 
blank  parts  on  a  shearing  machine  that  would  otherwise 
be  beyond  its  capacity.  For  instance:  if  we  had  to 
shear  a  number  of  bars  of  heavy  section  (beyond  the 
capacity  of  our  shearing  machine)  we  could  use  a  pair 
of  chilled-iron  knives  and  cut  them  hot,  instead  of  by 

the  slow  process  of  hacksawing,  to  which  we  would 
otherwise  be  obliged  to  resort. 

It  is  frequently  possible  to  design  a  die  for  bull-dozer 
operations  so  that  the  bar  is  trimmed  to  length  (that 
is,  sheared  at  the  ends)  on  the  same  stroke  of  the 
machine  that  bends  or  forms  it. 

Welding  Table  Made  From  Grate  Bars 
By  CharlesC.  Phelps 

Old  grate  bars  may  be  used  to  make  a  convenient 
table  or  bench  for  electric-  or  gas-welding,  brazing, 
soldering,  etc.  The  support  for  the  grate  bars  may  be 
made  out  of  a  few  pieces  of  angle  iron  or  pipe,  and 
the  grate  bars  are  merely  placed  loosely  upon  the  side 
bars  of  the  support. 

The  great  advantage  of  this  form  of  welding  table 
lies  in  the  fact  that  any  of  the  bars  may  be  easily 
removed,  leaving  openings  wherever  desired  for  parts 
to  project  through,  as  in  the  illustration.  Tins  often 
avoids  the  necessity  of  building  up  with  bricks  to  keep 
a  boss,  flange,  footpiece,  hub  or  other  part  from  resting 
on  the  table. 

An  additional  advantage  is  afforded  when  it  becomes 
necessary  to  preheat  the  work,  for  it  is  often  possible  to 
place  a  charcoal  fire  or  oil  torch  below  an  opening  in 
the  table  in  order  to  preheat  a  part  placed  on  the  table. 
Grate  bars  placed  on  either  side  of  curved  parts  are 

WELJJING  TABLE  MADE  OF  GRATE  BARS 
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convenient  for  preventing  them  from  turning  over  and 
for  holding  them  in  any  desired  position.  In  the  illus- 

tration, for  example,  the  piece  on  the  table  could  be 
held  steadily  by  placing  bars  to  bridge  the  opening. 
The  part  to  be  welded  may  also  be  tilted  by  placing  the 
bars  in  double  or  triple  tiers  on  one  side  of  the  table. 

Grate  bars  are  designed  to  withstand  a  great  deal 
of  heat,  which  fact  makes  them  ideal  for  the  purpose, 
especially   for   oxy-acetylene   welding. 

An  Oil  Reservoir  in  a  Loose  Pulley 
By  John  A.  Shand 

The  loose  pulley  on  a  grinding  machine  had  given 
considerable  trouble  from  lack  of  oil,  and  a  bushing 
was  made  as  shown  by  the  subjoined  sketch,  after 
which  no  further  trouble  was  experienced. 

The  bushing  was  turned  down  for  a  considerable  por- 
tion of  its  length  both  ways  from  the  middle,  and  the 

O O 

OILING   KINK   FOR   A   LOOSE    PULLET 

space  thus  formed  was  wound  with  felt.  A  number  of 
small  holes  through  the  walls  of  the  bushing,  under  the 
felt,  allowed  the  oil  to  get  through  to  the  shaft. 

A  large  hole  was  made  in  the  hub  of  the  pulley  and 
fitted  with  a  pipe  plug.  This  hole  provided  for  filling 
the  hidden  recess  between  the  bushing  and  the  bore  of 

the  pulley,  and  the  felt,  being  saturated  with  oil,  re- 
moved the  tendency  of  the  pulley  to  run  dry. 

Double  Turning  Tool  for  Small  Work 
By  H.  M.  Fay 

A  turning  tool  to  be  used  on  a  lathe  for  machining  two 
diameters  on  long  and  slender  work  is  shown  in  the  illus- 

tration. These  parts  are  made  in  various  lengths  on 

the  small  diameter  which  is  /^  in.,  while  the  fj{-in. 
diameter  parts  are  all  of  the  same  length. 

The  work  being  so  long  in  comparison  to  its  diameter, 
is  very  springy  under  the  cut  when  turning  in  the  or- 

dinary manner,  even  though  a  follow  rest  is  used.  To 

overcome  this  lack-  of  resistance,  two  turning  dies  are 
employed,  which  are  similar  to  threading  dies  except 

that  smooth  lands  instead  of  threaded  lands  are  used  and 
the  beveled  edges  of  the  lands  are  made  to  act  as  cutting 
edges.  Two  dies  of  correct  diameter  are  held  in  the 
holder  which  is  in  turn  held  in  the  toolpost  of  a  lathe  in 

TOOL  FOR  TURNING  SMALL  STOCK 

the  usual  manner,  care  being  taken  to  have  the  two  dies 
lined  up  with  the  spindle  of  the  machine.  The  carriage  of 
the  lathe  is  then  fed  forward  and  the  dies  turn  the  work 
to  the  shape  shown.  A  little  extra  length  is  allowed  for 
gripping  these  parts  in  a  chuck  and  this  is  afterward 
cut  off,  leaving  the  work  pointed  at  the  end. 

Saving  Short  Leads  for  the  Compass 
By  Harry  H.  Morse 

When  a  pencil  gets  too  short  to  be  used  conveniently, 
split  it  open,  take  out  the  lead  and  stick  it  into  a  piece 
of  drawing  paper  that  has  previously  been  prepared  as 
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A  KINK  FOR   SAVING  COMPASS   LEADS 

shown  in  the  sketch,  roll  up  the  paper  and  put  a  rubber 
band  around  it. 

In  this  way  you  will  be  assured  of  always  having 
compass  leads  of  whatever  grade  may  come  within  the 
range  of  the  drawing  pencils  you  use. 
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What  Real  He  Men  Think  of  the 

Compulsory  Metric  System 
East  Pittsburgh,  Pa.,  Jan.  27,  1920. 

Ethan  Viall,  Elditor, 

American  Machinist. 

Dear  Sir: 

I  have  your  letter  of  the  23rd  and  know 
of  the  movement  under  way  to  force  a 
law  making  the  use  of  the  metric  system 
compulsory. 

I  believe  this  is  absolutely  wrong  and 
detrimental  to  the  interests  of  the  Ameri- 

can people.  It  would  entail  tremendous 
expense  and  difficulties  on  manufacturers 
and.  I  believe,  accomplish  no  useful 
purpose.  In  a  great  many  respects  the 
metric  system  is  not  so  well  adapted  to 
use  in  industry  as  the  system  of  weights 
and  measures  we  now  employ. 

If  you  will  communicate  with  F.  A. 
Halsey.  Commissioner  of  the  American 
Institute  of  Weights  and  Measures  in 
New  York.  I  am  sure  he  will  be  able  to 
give  you  all  the  facts  and  figures  you  may 
need  to  fully  substantiate  what  I  am 
saying. 

I  believe  every  effort  should  be  made  to 
defeat  a  movement  of  this  sort. 

Yours  truly, 

^WESTINGHOUSE  ELECTRIC 
&  MFG.  CO. 

E.    M.    Herr, 
President. 

St.   Louis,   Mo..  January  28,    1920. 
American    Machinist. 

Gentlemen: 

The  adoption  of  a  law  to  make  the  use 
of  the  metric  system  of  weights  and  meas- 

ures compulsory,  would  in  our  opinion  be 
not  only  unwise  but  thoroughly  impracti- 
cable. 

For  various  kinds  of  work  and  material 
many  standards  of  measurement  are  in 
more  or  less  general  use.  and  it  is  reason- 

able to  assume  that  each  standard  has 
some  advantage  for  the  purpose  or  it 
would  not  be  continued  in  use. 

Even  though  the  metric  system  should 
be  adopted  by  law,  the  use  of  the  old 
standards  would  be  continued  in  many 
localities  by  common  consent,  and  the 
law  practically  would  be  inoperative. 
While  decimal  systems  have  some 

advantages,  they  also  have  some  definite 
disadvantages.  The  increments  of  1/10 
and  I  100  are  too  greatly  different  to 
meet  average  requirements,  and,  on 
decimal  systems  in  use,  values  of  2  and  1 
and  J  of  the  unit  have  been  found  to  be 
practically  necessary. 
The  adoption  of  the  metric  system  by 

law  would  impose  unmeasurable  difficulty 
and  expense  upon  every  individual  and 
business.  There  would  be  a  very  long 
period  of  continual  turmoil,  and  even 
though  all  of  the  theoretical  advantages  of 
the  metric  system  could  be  realized, 
which  is  hardly  possible,  its  disadvantages 
would  very  largely  offset  the  advantages. 

.  The  net  results  would  in  our  opinion  be 
an  appalling  loss,  and  we  wish  to  place 
ourselves  on  record  as  opposing  a  law  to 
make  the  metric  system  the  only  legal 
standard. 

Yours  very  truly, 

THE    EMERSON    ELECTRIC 

MANUFACTURING  CO., 
H.  I.  Finch, 

Vice  President  and  Superintendent. 

Mr.  Ethan  Viall.  Editor, 
American  Machinist. 

Dear  Sir: 

If  the  bill  which  provides  for  the 
compulsory  adoption  of  the  metric  system 
of  weights  and  measures  in  the  United 
States  is  enacted,  industry  in  this  country 
will  suffer  losses  of  billions  of  dollars  and 
will  be  thrown  into  a  state  of  chaos  that 
would  result  in  practical  paralysis. 

The  propaganda  which  has  been  directed 
by  proponents  of  the  metric  system  while 
insidious  and  fallacious,  has  been  wide- 

spread and  successful  in  so  far  as  it  has 
induced  various  chambers  of  commerce 
and  semi-trade  bodies  to  jjass  resolutions 
favoring  the  adoption  of  the  system,  and 
to  forward  them  to  Congress.  These 
organizations  do  not,  however,  represent 
the  manufacturer  who  is  the  one  actively 
concerned  in  the  issue.  In  fact,  it  is 
doubtful  whether  manufacturers  as  a 
whole  fully  realize  that  this  danger  has 
reached  such  a  menacing  status. 

Transition  from  our  present  standards  to 
those  of  the  metric  system  would  mean 
the  introduction  of  a  dual  standard  as 
has  been  the  case  in  other  countries  where 
the  change  has  been  made.  Results  would 
be  exactly  the  opposite  of  those  claimed  by 
its  advocates — complexity  instead  of 
simplicity,  confusion  instead  of  order,  and 
diversity  instead  of  uniformity.  Not  only 
would  there  be  confusion  and  loss  through 
the  necessity  of  converting  from  one 
standard  to  the  other  in  commercial 

transactions,  but  it  would  require  com- 
plete new  equipment  in  many  forms  of 

measuring  equipment,  tools,  gages  and 
innumerable  articles  of  manufacture,  not 
to  speak  of  changes  in  designs,  plans,  etc. 

Advocates  of  the  me'ric  system  argue 
on  the  advantages  of  a  uniform  world 
system,  but  this  disappears  in  the  face  of 
the  fact  that  its  adoption  has  in  no 
country  brought  about  a  uniform  system 
in  domestic  affairs,  while  in  most  countries 
it  has  been  a  grotesque  failure.  The  most 
favorable  result  has  been  nothing  mo  e 

than  a  partial  change,  the  old  system  con- 
tinuing in  use  along  with  the  new,  and 

leading  to  nothing  but  hopeless  complex- 
ity, confusion  and  disorder, 

//  the  metric  system  had  possessed  any 
merit,  it  would  haoe  been  put  into  use  in 
this  country  long  ago,  not  by  force  of  law 
but  by  that  of  expedience.  The  very  fact 
that  the  people  of  the  United  States  have 
declined   to  avail   themselves  of  its  prin- 

ciples and  to  abandon  the  system  to  which 
they  are  accustomed,  should  justify  the 
denial  of  the  passage  of  a  law  to  enforce 
its  adoption. 

Whatever  the  nature  and  purpose  of 

this  metric  propaganda  that  is  so  effec- 
tively making  its  impression  in  this 

country,  it  behooves  every  American 
citizen  to  realize  the  influence  such  an 

enactment  would  have  upon  American  life 
and  industry,  and  to  act  accordingly  lest 
we  learn  its  results  when  it  is  too  late,  as 
has  been  the  case  with  other  forms  of 
insidious  propaganda. 

Very  truly  yours, 

INTERNATIONAL  MOTOR  CO.. 

R.  E.  Fulton. 
Kice  President. 

Muskegon,  Mich.,  January  28,  1920. 
American    Machinist. 

Attention  Mr.  Viall,  Editor 

Gentlemen: 

In  regard  to  the  compulsory  use  of  the 
metric  system,  in  our  judgment  such 
action  on  the  part  of  our  Government 
would  be  a  calamity.  In  our  shop,  where 
we  produce  nothing  but  camshafts,  all  of 
our  men  are  specialists  on  some  one  opera- 

tion. They  are  not  used  to  the  reading  of 
drawings,  and  as  a  rule  have  had  very 
little  training  in  arithmetic.  They  have 
become  familiar  with  our  present  system, 
but  a  change  to  the  metric  system  would 
make  it  necessary  for  us  to  have  all  blue- 

prints explained  to  them. 
We  certainly  would  not  take  very  kindly 

to  being  compelled  to  adopt  in  our  shop  a 
system  of  which  we  did  not  approve.  It 
hardly  seems  to  us  possible  that  such  a  law 
could  be  made  compulsory.  It  certainly 
should  not  be. 

Yours  very  truly, 

MUSKEGON  MOTOR 
SPECIALTIES  CO. 

F.    C.    Whitney, 

Secretary-  Treasurer. 

Trenton,  N.  J..  January  28.  1920. 
Ethan  Viall,  Editor. 

American  Machinist. 
Dear  Sir: 

We  are  by  no  means  in  favor  of  any  law 
which.would  make  the  use  of  the  metric 

system  compulsory.  It  would  mean  the 
sacrifice  and  destruction  of  many  thous- 

ands of  dollars  in  tools,  jigs,  etc..  which 
are  now  in  use,  besides  creating  a  period  of 

confusion  which  would  be  very  disastrous. 

-We  see  no  reason  whatever  why  a  sys- 
tem based  on  decimal  parts  of  the  inch 

would  not  be  in  every  way  satisfactory. 

Very  truly  yours, 

JOHN  A.  ROEBLING'S  SONS  CO, Karl  G,  Roebling, President. 
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Tiffin,  Ohio.  February  4.  1920. 
Ethan  Viall,  Editcr. 
American  Machinist. 

Dear  Sir: 

Referring  to  your  article  in  the  American 
Machinist,  dated  January  22nd,  on  a 
compulsory  metric  system,  we  inclose 
copy  of  a  letter  which  we  are  sending  today 
to  the  Committee  on  Coinage,  Weights 
and  Measures,  also  copies  of  our  letters  to 
our  Congressman  and  Senator. 

Until  the  world  adopts  the  metric 
system,  the  United  States  certainly  can- 

not afford  to  "play  it  alone."  Nothing could  so  boost  the  export  business  of 
Germany  as  to  have  the  metric 
system  forced  upon  us  by  our  Govern- 
ment. 

Very  respectfully, 

THE  NATIONAL  MACHINERY  CO., 
E.  R.  Frost, 

Manager. 

Tiffin,  Ohio,  February  4.  1920. 
Hon.  Atlee  Pomerene, 

U.  S.  Senator, 

Washington,  D.  C. 

Dear  Sir: 

The  World  Trade  Club  of  San  Francisco 
(which  we  understand  is  fathered  by  a 
millionaire  with  a  hobby)  and  also  a 
number  of  theorists,  college  professors, 
etc.,  are  making  a  desperate  effort  to  have 
the  metric  system  of  weights  and  measures 
adopted  as  the  legal  standard  for  this 
country. 

We  attach  herewith  an  explanation 
which  shows  the  extent  to  which  the 
various  screw  thread  standards  are  used 
throughout  the  world.  Of  course,  the 
screw  thread  standards  are  indicative  of 
the  form  of  measurement  used  on  the 

balance  of  machinery  and  other  mechan- 
ical measurements.  For  your  own  informa- 
tion we  suggest  that  you  read  the  attached 

letter,  as  we  are  in  position  to  supply  this 
information  authoritatively  because  we 
build  screw  threading  and  nut-tapping 
machinery  which  is  sold  all  over  the  world. 

The  claim  can  be  disregarded  that  the 
selfish  interests  of  American  machinery 
builders  and  other  manufacturers  prevent 
them  from  adopting  the  metric  system  on 
account  of  the  cost  of  the  change.  Even 
if  the  metric  system  were  adopted,  it 
would  still  be  necessary  to  build  machinery 
to  English  dimensions  if  we  attempted  to 
hold  any  of  our  export  business. 

After  you  have  read  this  letter,  you 
may  prefer  to  pass  it  to  some  member  of 
the  Committee  on  Coinage,  Weights  and 
Measures. 

Very  respectfully, 

THE  NATIONAL  MACHINERY  CO., 
E.  R.  Frost, 

Manager. 

Tiffin,  Ohio,  February  4.  1920. 

Hon.  Jas.  T.  Beggs, 
1 3th  District  Ohio, 

House  of  Representatives, 

Washington,  D.  C. 

Dear  Sir: 

The  World  Trade  Club  of  San  Francisco 
(which  we  understand  is  fathered  by  a 
millionaire  with  a  hobby)  and  also  a 
number  of  theorists,  college  professors, 
etc.,  are  making  a  desperate  effort  to  have 
the  metric  system  of  weights  and  measures 
adopted  as  the  legal  standard  for  this 
countrv. 

We  attach  herewith  an  explanation 
which  shows  the  extent  to  which  the 
various  screw-thread  standards  are  used 
throughout  the  world.  Of  cource,  the 
screw-thread  standards  are  indicative  of 
the  form  of  measurement  used  on  the 

balance  of  machinery  and  other  mechan- 
ical measurements.  For  your  own  informa- 
tion we  suggest  that  you  read  the  attached 

letter,  as  we  are  in  position  to  supply  this 
information  authoritatively  because  we 
build  screw-threading  and  nut-tapping 
machinery  which  is  sold  all  over  the world. 

We  feel  that  this  informarion  will  be  of 
value  to  the  House  Committee  on  Coin- 

age, Weights  and  Measures,  and  we  will 
much  appreciate  it  if  you  will  kindly  see 
that  this  is  delivered  to  the  Chairman  of 
this  Committee. 

Thanking  you  for  your  attention  to  this, 
we  beg  to  remain 

Very  respectfully, 

THE  NATIONAL  MACHINERY  CO., 
E.  R.  Frost, 

Manager. 

Tiffin,  Ohio,  February  4.  1920. 
House  Committee  on  Coinage, 

Weights  and  Measures, 

Washington,  D.  C. 

Gentlemen : 

In  regard  to  the  pending  legislation 
concerning  the  adoption  of  the  metric 
system  of  weights  and  measures  in  this 
country,  we  are  taking  the  liberty  of 
calling  to  your  attention  the  fact  that  we 
are  extensive  manufacturers  of  bolt  and 

screw-threading  machinery  and  nut-tap- 
ping machines,  and  as  we  have  specialized 

on  this  class  of  machinery  for  a  great 
many  years,  our  machines  are  sold 
throughout  the  world. 

Many  statements  are  made  by  advo- 
cates of  the  metric  system  that  this 

system  is  largely  used  in  other  countries 
except  the  United  States.  This  statement 
is  not  only  misleading,  but  is  incorrect. 

You,  of  course,  readily  appreciate  that 
we  have  exact  knowledge  in  regard  to  the 
threads  that  customers  cut  upon  their 
bolts  and  nuts,  as  we  supply  the  threading 
dies  and  taps  with  our  machines,  and  the 
customer,  of  course,  advises  us  just  what 
form  of  thread  is  wished.  Furthermore,  we 
do  a  large  business  in  supplying  extra  dies 
and  taps  to  these  same  customers,  which 
constantly  shows  us  the  kind  of  threads 
they  are  cutting. 

It  is  patent  that  a  foreign  customer  who 
would  be  using  metric  measurements  in 
his  work  would  almost  from  necessity 
be  compelled  to  use  the  same  metric 
measurements  on  screw  threads.  Many 
foreign  customers  send  us  blueprints 
showing  the  work  they  wish  to  thread,  and 
it  is  universally  the  case  that  the  same 
standard  of  measurements  used  in  express- 

ing the  dimensions  of  the  threads  are 
applied  also  to  the  other  general  dimen- 

sions of  the  work.  Consequently,  authentic 
data  in  regard  to  the  form  of  the  standard 
of  threads  used  by  various  foreign  cus- 

tomers on  their  bolts,  nuts  and  screws  is 
almost  conclusive  evidence  in  regard  to  the 
extent  of  the  standard  of  measurement 
which  they  use. 

The  data  on  standard  threads  used  in 
the  various  countries  as  shown  by  the 
orders  which  we  receive  are  as  follows; 

In  England,  Whitworth  standard 
threads  (which  as  you  know  are 
measured  in  inches)  are  used  exclu- 

sively.      It    is   rare    indeed    to   either 

receive  a  call  for  metric  thread  dies  or 
taps  from  England. 

In  Norway,  Whitworth  standard 
threads  are  used  almost  exclusively. 

In  Denmark,  Whitworth  standard 
threads  are  used  almost  exclusively. 

In  Sweden,  Whitworth  standard 
threads  are  used  almost  exclusively. 

In  Russia,  Whitworth  standard 
threads  are  used  almost  exclusively. 

In  Germany,  Whitworth  standard 
threads  are  used  almost  exclusively. 

In  Austria,  Whitworth  standard 
threads  are  used  almost  exclusively. 

In  Australia,  Whitworth  standard 
threads  are  used  almost  exclusively. 

In  Japan,  Whitworth  threads  are 
used  almost  exclusively,  although 
V.  S.  S.  threads  are  used  to  some 
extent. 

In  South  and  Central  America, 
U.  S.  S.  threads  predominate,  al- 

though Whitworth  threads  are  also 
used. 

In  Mexico,  U.  S.  S.  threads  are  used 
almost  exclusively. 

In  Canada,  U.  S.  S.  threads  are  used 
almost  exclusively. 

In  the  Un:ted  States,  U.  S.  S. 
threads  are  used  almost  exclusively, 
although  the  S.  A.  E.  pitch  of  U.  S. 
form  of  thread  is  largely  used  by  the 
automobile  people.  The  use  of  metric 
threads  in  the  United  States  or  Canada 
is  exceedingly  rare. 

In  France  and  Belgium  the  metric 
or  International  form  of  thread  is 

generally  used.  However,  the  Whit- 
worth thread  is  used  also,  especially 

where  work  is  to  be  exported  by 
manufacturers  in  France. 

In  Italy,  both  the  metric  and  the 
Whitworth  threads  are  used. 

In  Switzerland  and  Portugal,  the 
Whitworth  threads  predominate; 
metric  threads  are  also  used. 

It  is  evident,  hence,  that  the  only 
extensive  use  of  metric  standard  threads  is 
in  France  and  Belgium. 

Whenever  manufacturers  in  either  of 
the.se  countries  are  compelled  to  export 
the  r  product  to  other  countries  they  are 
immediately  compelled  to  supply  Whit- 

worth threads.  The  other  exporting 
nations  of  the  world,  such  as  Elngland, 

Germany,  Austria,  Japan  and  the  Scanda- 
navian  countries  use  Whitworth  standard 
threads  almost  exclusively,  except  on 
their  export  orders  to  France  and  Belgium. 

Builders  of  machinery  and  manufac- 
turers of  bolts  and  nuts  in  this  country 

are,  hence,  in  infinitely  better  position  to 
handle  export  trade  by  building  their 
machinery  to  Elnglish  dimensions,  as,  of 
course,  both  the  Whitworth  and  the 
U.  S.  Standard  threads  are  computed  in 
English  measurements.  When  it  is 
necessary  to  export  to  France  or  Belgium, 
we  equip  our  machines  with  special 
attachments  and  adjustments  which  en- 

able the  metric  form  of  threads  to  be 
handled.  Consequently,  we  have  every 
advantage  on  French  exjx)rt  business: 
and.  of  course,  the  average  manufacturer 
of  American  machinery  is  able  to  index 
the  dimensions  in  the  machinery  for 
French  consumption,  in  the  metric  system. 
However,  to  adopt  the  metric  system  as  a 
standard  in  this  country,  would  not  only 
result  in  untold  confusion  here,  but  it 
<vould  still  make  it  necessary  for  practi- 

cally every  manufacturer  to  also  build  his 
machinery  to  Elnglish  measurements  for 
exportation  to  practically  all  countries  in 



February  19,  1920 Get  Increased  Production — With  Improved  Machinery 417 

the  world,  with  the  exception  of  France 
and  Belgium. 

It  seems  evident  that  the  demand 
for  the  adoption  of  the  metric  system 
in  this  country  must  come  from 
people  who  are  not  familiar  with  the 
situation;  or  it  is  an  organized  efFort 
on  the  part  of  Germany  to  get  this 
country  to  adopt  a  form  of  thread 
which  will  cause  untold  confusion* 
not  only  for  our  own  manufacturing 
plants,  but  will  also  practically  shut 
us  out  from  the  world  markets.  At  the 
present  time  every  manufacturer  of 
machinery  is  in  position  to  supply  ma- 

chines indexed  either  for  U.  S.  standard, 
Elnglish  or  metric  dimensions;  and  regard- 

less of  what  type  of  legislation  is  passed  in 
this  country,  the  manufacturer  of  machin- 

ery will  still  be  compelled  to  furnish  U.  S". 
standard  and  Elnglish  dimension  machines 
if  he  has  any  hope  of  holding  his  export 
trade.  Supplying,  as  we  do,  threading  and 
tapping  machinery  to  customers  in 
practically  every  country  in  the  world, 
we  ceui  see  the  state  of  chaos  which  would 
result  if  the  metric  system  were  forced 
upon  manufacturers  in  this  country.  This 
matter  is  one  of  shop  practice,  and  should 
be  handled  exclusively  as  such,  and  in  our 
opinion  suggestions  or  advice  from  theor- 

ists, college  professors  or  any  one  not 
actually  engaged  in  shop  work,  should  be 
considered  noncompetent. 

Any  further  information  which  our  files 
on  this  subject  set  forth  is  at  your  com- 

mand, should  you  so  desire. 

Very  respectfully, 

THE  NATIONAL  MACHINERY  CO., 
E.  R.  Frost, 

Manaier. 

Worcester,  Mass.,  December  26,  1919. 
Hon.  Samuel  E.  Winslow, 

House  of  Representatives, 
Washington,  D.  C. 

Greater  part  of  active  propaganda  now 
being  presented  in  favor  of  metric  system 
is  based  upon  misinformation  if  not  actual 
misrepresentation.  Proposed  measures 
are  in  our  opinion  utterly  chimerical  and 
unnecessary.  Their  adoption  would  cost 
us  one  hundred  thousand  dollars  per  year, 
and  force  us  out  of  business.  We  are  now 
doing  active  export  business  to  Elngland, 
France,  Sp>ain,  Brazil,  Argentine,  Aus- 

tralia, without  least  demand  or  necessity 
for  other  than  present  system.  Manu- 

facturers have  enough  troubles  without 
having  to  combat  any  such  monstrosity  of 
academic  idealism. 

BOSTON  PRESSED  METAL  CO, 

Barbourville.  Ky.,  February  3,  1920 
American  Machinist. 

AUeniion  Ethan  Viall.  Editor 

Dear  Sir: 

In  relation  to  the  bill  making  the  use  of 
the  metric  system  compulsory,  which 
Congressman  Vestal  is  expected  to  intro- 

duce in  a  few  days,  we  want  to  go  on 
record  as  being  unalterably  opposed  to 
such  legislation. 

The  metric  system  was  made  legal  in 
the  United  States  in  1866.  and  if  it  had 
been  of  any  practical  use  to  manufacturers 
of  the  country  it  would  be  their  standard 
now. 

While  our  company  does  not  carry  the 
complicated  equipment  that  many  others 
do,  it  would  cost  us  thousands  of  dollars 
to  change  our  system  of  measurement.    It 

would  mean  the  re-education  of  all  our 
force  from  the  officials  down.  It  would 
mean  the  changing  of  all  our  measuring 
devices,  the  remaking  of  all  our  calculating 
tables,  and  be  a  source  of  confusion  and 
costly  mistakes  for  years  to  come.  You 
can  readily  see  what  a  hardship  it  would 
be  to  us,  and  how  much  more  to  larger 
companies  using  immense  numbers  of 
special  tools,  jigs  and  fixtures. 

We  will  back  you  to  the  limit  in  your 
fight  against  this  useless  disturbance  of 
American  industry. 

Sincerely  yours, 

T.  W.  MINTON  &  CO., 
N.  E.  Minton. 

Cleveland,  Ohio,  February  4,  1920. 
American  Machinist, 

Ethan  Viall,  Editor, 
Dear  Sir: 

With  respect  to  the  question  of  adopting 
the  metric  system  in  the  United  States, 
this  would  cause  an  absolutely  useless 
economic  waste  of  millions  of  dollars  in 
discarded  tools,  machinery  and  designs,  in 
mistakes  due  to  the  change  of  system  and 
delays  caused  thereby,  and  all  to  no  sens- 

ible purpose. 

There  is  a  far  greater  proportion  of 
the  world  using  the  present  English 
standards  adopted  in  the  United 
States  than  those  who  use  the  metric 
system,  and  the  change  would,  there- 

fore, be  adopting  something  in  less 
general  use  than  the  system  alread]^ 
in  use.  What  this  country  needs  is 
greater  production  per  man,  and  any 
such  change  would,  for  a  long  time, 
have  a  most  decided  effect  in  reducing 
individual  production  and  decreasing efficiency. 

Yours  very  truly, 

THE  BROWN  HOISTING 
MACHINERY  COMPANY. 

Alexander  C.  Brovtrn, 
PrealdenL 

Pittsburgh,  Pa„  Jan.  30,  1920. 
Ethan  Viall,  Editor 

American  Machinist.  " 
Dear  Sir: 

I  would  rwt  like  to  see  the  metric  system 
made  compulsory.  As  I  understand  it.  the 
metric  system  is  now  legalized  for  use  but 
not  as  an  exclusive  system.  It  would  be  a 
high  crime  to  do  away  with  our  present 
standard  and  make  compulsory  the  use  of 
the  metric  only.  It  would  mean  chaos, 
inefficiency  and  a  great  decrease  in  pro- 

duction. Msn  in  shops,  salesmen  and 
buyers  in  all  lines  of  industry  and  com- 

merce would  have  to  think  in  a  foreign 
language.  It  would  mean  a  disturbance 
and  retarding  of  trade,  but  above  ail,  it 
would  tend  to  destroy  production  to  such 
an  extent  that  it  would  cause  a  blight  over 
the  whole  country.  In  limes  like  these 
when  we  are  trying  to  get  back  to  our  old 
standard  of  production,  which  we  have  not 
by  any  means  reached,  it  would  be  the 
most  disastrous  blow  that  could  be  laid 
on  American  industry.  Picture  the 
hundreds  of  thousands  of  mechanics  £ind 
machine-shop  hands  in  our  factories  alone, 
engaged  in  study  rather  than  in  produc- tion! 

I  do  not  think  the  time  should  ever  come 
in  this  country  of  ours  when  we  should 
consider  the  metric  system  to  be  the  only 
exclusive  system  of  weights  and  measures. 
Now  that  we  are  to  have  a  great  merchant 

marine,  can  not  the  (wo  Elnglish-speaking 
countries  stand  by  their  own  system  of 
weights  and  measures  and  force  its 
adoption  in  other  countries?  It  would 
take  years  for  industry  to  recover  from 
such  a  blow  as  to  enforce  immediate  use 
of  the  metric  system. 

Yours    very    truly, 

GARLAND  MANUFACTURING  CO. 
Robt.    Garland, 

PresiJenL 

Pittsburgh,  Pa.,  January  29,  1920. 
Ethan  Viall,  Editor, 

American  Machinist. 
Dear  Sir: 

As  you  have  asked  for  a  sharp  and  brief 
statement  of  our  views  in  relation  to  the 
movement  to  force  through  a  law  at  the 
next  session  of  Congress  making  the  use  of 
the  metric  system  compulsory,  I  can  per- 

haps make  it  sharp  enough  by  saying  that 
to  me  it  seems  nothing  short  of  criminal.  I 
cannot  believe  that  the  people  back  of  this 
movement  are  actuated  by  any  other  than 
selfish  reasons.  Just  how  they  expect  to 
profit  I  do  not  know;  perhaps  they  do.  The 
danger  is  none  the  less  because  the  metric 
advocates  have  many  specious  arguments 
which  api>eal  to  the  unthinking.  The 
company  which  I  represent  has  a  world  wide 
trade  and  even  in  countries  using  the 
metric  system  our  product  is  now  thor- 

oughly understood  and  established  under 
Elnglish  measurements  and  it  would  per- 

haps be  almost  as  disastrous  to  them  to 
readapt  themselves  to  the  change  as  it 
would  be  for  us  to  readjust  our  entire 
industrial  program. 

We  are  having  a  great  deal  of  compul- 
sion these  days  and  some  of  it  is  neces- 
sary, but  there  is  a  limit  to  the  burdens 

which  can  be  borne  by  a  long  suffering 

public. 

Yours  truly, 

OIL  WELL  SUPPLY  CO. 

Louis    C.    Sands. 

yica  President  and  General  Manager. 

South  Milwaukee,  Wis.,  Jan.  26,  1920. 
Ethan  Viall,  Editor, 

American  Machinist. 

Dear  Sir: 

We  are  definitely  opposed  to  the  com- 
Culsory  adoption  of  the  metric  system, 
elieving  that  the  cost  to  the  United  States 

would  be  incalculable. 

Most  discussions  on  the  subject  lay 
stress  on  inconvenience  and  cost  to  manu- 

facturing concerns  and  the  workmen 

employed  by  them,  but  it  must  not  be  for- 
gotten that  every  farmer,  every  trades- 

man, every  workman,  every  housewife, 
and  in  fact  every  inhabitant  of  the  country 

woi^d  be  affected,  inconvenienced  and 
subjected  to  expense. 

We  are  hopeful  that  Congress  will  not 
waste  time  on  this  subject. 

We  consider  it  remarkable  that  advo- 
cates of  the  metric  system  seem  to  be  un- 

acquainted with  our  Government  hearings 
and  reports  on  the  subject  of  the  metric 
system  published  in  respectively,  1879, 
1906  and  1907.  We  are  confident  that  if 
new  hearings  were  held  at  the  present  time, 
the  weight  of  evidence  against  the  com- 

pulsory adoption  of  the  metric  system 
would  be  even  greater  today  than  it  was 
fourteen  years  ago  and  forty  years  ago. 
It  is  not  apparent,  however,  that  new 
hearings  should  be  held,  as  it  is  believed 
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that  a  brief  study  of  history  as  shown  by 
these  reports  is  sufficient  to  convert  any 
metric  advocate  who  is  not  biased. 

Yours  very  truly, 

BUCY  RUS  COMPANY 

W.    F.    Russell, 
Second  Vice  President. 

Pittsburgh.    Pa.,   January   27.    1920. 

American  Machinist.' 
Gentlemen : 

In  reference  to  the  metric  system  and 
the  effort  that  is  being  made  to  make  it 
compulsory  by  an  act  of  Congress  to  use 
that  system  of  weights  and  measures, 
would  say  that  we  are  very  much  opposed 
to  any  such  action  and  have  been  usinf 
our  efforts  against  it. 

At  the  meeting  of  the  American  Gear 

Manufacturers'  Association  in  Boston  in 
October.  1919,  the  writer  offered  a  resolu- 

tion, which  was  unanimously  adopted, 
against  the  adoption  of  the  metric  system. 
A  copy  of  the  resolution  was  forwarded  to 
the  American  Institute  of  Weights  and 
Measures  and  your  correspondent  prob- 

ably took  a  record  of  it  at  the  meeting. 
Copies  were  also  sent  to  President  Wilson 
and  Hon.  Lloyd  George. 
The  decrease  in  production  which 

would  be  caused  by  any  change  in  our 
system  would  be  enormous  and  the  cost 
would  run  into  vast  sums.  We  trust  that 
you  will  use  the  efforts  of  the  American 
Machinist  against  any  change  by  Congress. 

Yours  very  truly, 

THE  SIMQNDS  MFG.  CO.. 
Biddle    Arthurs, 

President. 

Brookville,  Pa.,  January  27,  1920. 
Honorable  Nathan  L.  Strong, 

Congressman, 
Washington,  D.  C. 

Dear  Mr.  Strong: 
It  seems  that  this  Government  is  on  the 

verge  of  breeding  a  big  radical  measure 
when  considering  seriously  the  thought  of 
changing  the  present  standard  of  measure 
to  the  metric  system.  I  would,  therefore, 
ask  your  support  to  help  defeat  such  a  bill 
for  the  following  reasons: 

It  will  tend  to  increase,  rather  than 
reduce  the  high  cost  of  living.  It  will  be  a 
back  set  rather  than  an  uplift  to  the 
present  generation  to  make  this  change, 
considering  how  very  few  people  know  or 
care  to  know  what  a  cubic  centimeter  is. 
The  present  textbooks,  purchased  at  a 
great  outlay  of  money  by  states  where 
free  textbooks  are  issued,  and  also  by  indi- 

viduals who  will  be  required  to  buy  new 
books  for  their  children  at  school,  would 
all  have  to  be  changed  al  a  greater  expense 
due  to  the  present  cost  of  paper. 

The  educators  of  today  will  not  take  up 
this  new  feature  and  apply  it  at  once 
without  detriment  to  the  education  of  tue 
pupils.  The  waste  of  labor  and  material 
that  would  be  involved  in  hundreds  of 
thousands  of  forms  is  not  justified.  It 
would  no  doubt  be  the  forerunner  of  busi- 

ness failures  in  hundreds  of  ways. 

We  depend  upon  the  manufacturers  to 
provide  us  with  machinery  in  all  forms, 
and  upon  this  machinery  we  are  dependent 
to  a  great  extent  for  our  various  needs; 
the  manufacturers  of  the  machinery  and 
the  users  of  the  machines  are  not  wanting 
the  change,  even  though  they  know  that 
the  public  will  pay  the  bill. 

Grave  issues  of  this  kind  are  liable  to 
cause  panics  which  should  be  avoided,  if 
possible.  A  few  jjeople  of  these  United 
States  in  power  or  influential  with  the 
forces  have  no  right  to  launch  a  hobby  at 
the  cost  of  the  multitude.  The  Govern- 

ment at  the  present  time  is  deporting  some radicals. 

Considering  a  concrete  example,  would 
it  be  convenient  or  consistent  to  tear  down 
the  brick  house  in  which  you  live,  for  the 
sole  reason  that  you  desire  a  different  size 
brick  used  in  the  construction — the  house 
when  completed  to  be  the  same  size 
throughout,  the  same  color  of  brick  and 
no  change,  except  that  you  have  another 
standard  size  of  brick.  Remember  at  the 
same  time  you  are  tearing  down  and 
rebuilding,  you  must  live  in  the  house. 

The  principle  of  changing  from  the 
'  present  standard,  as  I  see  it,  is  just  the 
same — with  the  exception  that  it  will 
require  a  period  of  years  to  make  the 
change,  the  cost  of  which  would  over- 

balance any  gain  and  the  net  result  would 
be  unnecessary  expense  and  inconvenience 
to  the  point  of  hardship,  ruin  and  th* 
upbuilding  of  radicalism,  a  feature  which 
at  all  times  should  be  guarded  against. 

Yours  respectfully, 

P.  &  S.   RAILROAD, 
E.  L.   Frazier,  Jr., 

Leading  Draftsman  and  Motive  Power 

Inspector. 

Cleveland.  Ohio,  January  31,  1920. 
Ethan  Viall,  Elditor, 
American  Machinist. 

Subject:  Metric  System. 

Dear  Sir: 

Acknowledging  receipt  of  your  letter  of 
January  23,  calling  attention  to  a  move- 

ment now  under  way  to  force  through  the 
next  session  of  Congress  a  law  making  the 
use  of  the  metric  system  compulsory. 

We  are  strongly  opposed  to  the  passage 
of  any  such  legislation,  and  hope  that 
there  will  be  no  relaxation  in  the  very 
effective  effort  which  has  been  exerted  in 
the  past  by  the  American  Machinist 
against  the  compulsory  adoption  of  the 
metric  system. 

Yours  very   truly, 

THE  GRASSELLI  CHEMICAL 
COMPANY, 

J.  H.   Dunbar. 
General  Superintendent. 

Rochester,  N.  Y..  January  31,  1920. 
American    Machinist. 

Gentlemen : 

Regarding  the  proposed  compulsory 
adoption  of  the  metric  system  of  measure- 

ment, we  beg  to  say  this  is  a  matter  of 
utmost  importance  to  the  manufacturers 
of  this  country,  and  it  has  received  far 
too  little  attention  on  their  part. 

We  cannot  understand  why  our  Govern- 
ment should  even  consider  a  change  with- 

out first  consulting  those  who  are  most 
vitally  interested  and  upon  whom  the 
burden  will  fall  if  put  into  effect. 

We  have  been  doing  an  export  business 
for  over  twenty-five  years,  and  we  have 
never  yet  found  necessity  for  changing  our 
present  system  of  measurement  in  even 
the  slightest  degree.  The  enormous 
expense  and  confusion  which  the  change 
would  entail  is  entirely  beyond  conception, 
and  why  all  the  manufacturers  of  this 
country   should   be  compelled   to  assume 

this  load  simply  to  gratify  the  fancy  of  a 
few  individuals,  who,  remarkable  as  it 
seems,  have  succeeded  in  making  msmy 
people  believe  that  the  adoption  of  the 
metric  system  will  work  some  great  miracle 
in  our  export  trade,  is  beyond  compre- 

hension, because  we  do  not  know  of  even 
a  single  advantage  or  benefit  it  will  bring. 

Yours  very  truly. 

RITTER    DENTAL    MANU- 
FACTURING CO..  Inc.. 
O.  H.  Pieper. 

Brooklyn.  N.  Y..  January  27.  1920. 
Hon.  John  McCrate, 

House  of  Representatives, 
Washington,  D.  C. 

My  dear  Sir: 

It  has  just  come  to  my  notice  that  there 
is  an  organized  movement,  or  perhaps  a 
clearer  statement  is.  that  a  millionaire 

with  a  "hobby"  is  trying  to  foist  on  this 
country  a  compulsory  metric  system  of 
weights  and  measures. 

You  undoubtedly  realize  that  in  hun- 
dreds of  industries  eind  particularly  the 

machine  and  tool  industry  that  the  cost 
of  a  sudden  compulsory  change  from 
inches  to  the  metric  system  would  cost 
billions  of  dollars  because  of  the  necessity 
for  scrapping  all  of  our  measuring  instru- 

ments and  the  most  vital  parts  of  our 
manufacturing  machines  which  are  now  all 
graduated  to  inches. 

I  understand  the  metric  system  and 
assure  you  it  has  its  limitations  as  well  as 
any  other  system  of  measurement,  particu- 

larly in  the  machine-tool  field,  because  of 
the  wonderful  convenience  and  compre- 

hensive measurement  of  the  inch  when 
divided  into  1000  parts  as  it  is  most  used. 

Won't  you  please  use  your  influence 
against  the  unwarranted  and  pernicious 
activities  of  a  few  people  who  are  trying 
to  force  their  particular  hobbies  down  the 
throats  of  a  very  patient  public  and  cause 
untold  loss  to  the  business  world  and 
throw  thousands  of  people  out  of  work 
during  a  compulsory  readjustment  period 
which  in  the  writes  estimation  would 
take  at  least  ten  years  to  accomplish. 

Most   sincerely  yours. 

EASTERN  TUBE  AND  TOOL  CO..  Inc., 
Geo.  W.  Emrick, 

Superintendent. 

January  14.  1920. Mr.  Robert  Garland,  Chairman. 
Trade  and  Commerce  Committee. 

Care  of  Garland  Manufacturing  Co., 

First  National  Bank  BIdg..  Pittsburgh.  Pa. 
Dear  Sir: 

Our  attention  has  been  called  to  the 
fact  that  a  movement  is  under  way  to  have 
the  Pittsburgh  Chamber  of  Commerce 
endorse  the  Meter-Liter-Gram  system  of 
weights  and  measures,  and  that  this 
movement  has  come  before  your  com- 
mittee. 

We  would  like  to  enter  a  protest  against 
any  such  action  being  taken  by  the 
Chamber.  There  are  many  arguments 
both  favorable  and  unfavorable  to  the 
decimal  system  of  measures  with  which, 
we  presume,  you  are  thoroughly  familiar 
and  it  is  therefore  not  necessary  to  present these. 

The  position  we  take  is  that  so  long  as 
England  and  the  United  States  adhere  to  the 
present  sy.item  of  weights  and  measures,  the 
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bulk  of  the  commerce  of  the  world  will  he 
done  in  these  units,  and  that  over  a  long 
period  the  old  system  has  proved  satis- 

factory and  convenient  and  in  no  way 
interferes  with  the  application  of  the 
decimal  system  for  scientific  purposes 
where  it  is  eminently  suited. 

The  particular  point  which  we  would 
call  to  your  attention  at  the  present  time  is 
that  to  adopt  a  new  system  of  weights  and 
measures  will  involve  an  enormous  waste 
of  tools  and  appliances,  and  require  the 
manufacture  of  a  complete  new  set  of 
such  tools  and  appliances  at  a  time  when 
all  the  available  labor  and  production  of 
this  country  and  the  world  is  greatly 
needed  in  making  up  the  losses  and 
destruction  of  the  War.  To  adopt  a  new 
system  at  this  time  would  have  the  same 
effect  as  to  stop  the  entire  .production  of 
the  country  for  a  considerable  period  of 
time,  because  a  large  number  of  tool- 
makers  and  machinists  would  be  required 
for  a  long  time  in  changing  over  the  tool 
equipment  of  the  various  industries  of  the 
country,  and  it  will  certainly  be  agreed 
that  at  no  time  is  this  desirable,  and 
particularly  under  present  conditions. 

To  give  an  idea  of  the  significance  of 
such  a  change,  take  the  case  of  our  own 
company  which,  while  large  in  our  own 
line  of  business,  is  a  very  small  item  in  the 
whole  industrial  production  of  the  country. 
We  would  be  compelled  to  change  the  lead 
screws  and  feed  gears  for  all  our  lathes, 
purchase  an  entire  new  equipment  of 
taps,  dies  and  drills,  as  well  as  complete 
new  equipment  of  micrometer  and  other 
measuring  devices. 

We  have  approximately  45,000  draw- 
ings, all  of  which  would  have  to  be 

retraced  with  changes  to  adopt  them  to 
the  new  standards  of  shaft  sizes,  threads 
and  drills. 

Many  of  our  patterns  would  be  useless 
and  a  very  large  equipment  of  jigs  and 
templets  which  we  use  in  machining  work 
in  the  shops  would  all  be  discarded. 
Without  attempting  to  make  any 

exact  estimate  of  the  cost  of  these  changes, 
we  would  put  them  at  close  to  $1,000,000 
and  every  other  manufacturer  would  be 
put  to  an  ekpense  in  like  proportion. 
From  this  you  can  see  that  the  cost  to  the 
country  at  large  would  be  an  enormous 
sum  of  money  and  that  the  loss  of  effective 
production  would  be  correspondingly 
great. 
We  request  and  sincerely  hope  that  you 

will  use  every  effort  to  prevent  any  action 
being  taken  by  the  Pittsburgh  Chamber 
of  Commerce  which  will,  in  any  way,  tend 
to  advance  this  proposition.  We  believe 
that  it  is  fostered  by  scientists  and  theor- 

ists who  do  not  realize  the  enormous  cost 
involved. 

Very  respectfully, 

UNITED    ENGINEERING   & 

FOUNDRY  CO..  Pittsburgh.  Pa. 
(Signed)  F.  C.  Biggert,  Jr., 

President. 

Mansfield,  Mass.,  February  3,  1920. 
American  Machinist. 

Attention  Ethan  Viall 

Gentlemen: 

We  certainly  are  entirely  opposed  to 
the-  adoption  of  the  metric  system  as  a 
standard  of  measure  in  this  country.  As 
you  probably  know,  we  have,  for  foreign 
countries,  manufactured  taps  and  dies  to 
the  metric  system  for  a  great  many  years 
and  we  believe  that  we  are  without 
prejudice^as  regards  the  adoption  of  this 
system.      We  are    sure    that    the   greatest 

cost  to  the  people  in  this  country  would  be 
the  cost  of  getting  the  people  to  think  in 
the  metric  system. 

Many  years  ago  the  writer  endeavored 
in  the  shop,  on  a  job  where  we  were  making 
metr.c  tools  exclusively,  to  get  the  work- 

man to  use  the  metric  micrometers,  but 
found  the  job  too  big  for  him. 

As  you  probably  know,  every  m  nu- 
facturer  of  tools  in  this  country  who 
makes  tools  to  metric  sizes,  translates  the 
meter  into  the  decimal  equivalent  of  an 
inch. 

To  listen  to  some  people  talk  about  the 
metric  system  one  would  think  that  all 
that  was  necessary  would  be  for  Congress 
to  adopt  same.  I  believe  if  these  same 
people  had  a  fair  idea  of  what  it  meant  for 
a  shop  like  ours  to  change  over,  they 
would  not  be  any  longer  advocates  of  this 

system. Yours  truly, 

S.  W.  CARD  MANUFACTURING  CO., 
W.  B.  McSkimmon, 

Treasurer. 

American  Machinist. 

Attention  Mr.  E.  Viall.  Editor 
Gentlemen: 

Replying  to  your  letter  of  January  16th, 
we  are  decidedly  against  the  use  of  the 
metric  system,  as  it  would  not  only  create 
industrial  confusion  for  a  long  period  of 
time  but  would  cost  thousands  of  dollars 
for  our  company  alone  to  change  over,  and 
there  would  be  no  advantage  in  it. 
We  are  very  decidedly  against  the 

adoption  of  the  metric  system. 
Yours  very  truly, 

MILLHOLLAND  MACHINE  CO., 
W.  K.  Millholland. 

President. 

New  York,  January  29,  1920, 
Hon.  Peter  J.  Dooling, 

I  5th  Congressional  District.  N.  Y., 

House  of  Representatives, 
Washington,  D.  C. 
Dear  Sir: 

Our  attention  has  been  drawn  to  a  well- 
diiected  movement  now  under  way  to 
convince  members  of  Congress  that  there 
is  a  real  public  demand  for  legislative 
adoption  of  the  metric  system  of  measure- 

ment in  place  of  the  English  standard  now 
in  use.  This  movement,  we  understand, 
either  has  or  shortly  will  be  brought  before 
Congress  in  the  form  of  a  bill  to  make  the 
adoption  of  the  metric  system  compulsory. 

As  manufacturers  using  machinery  and 
quantities  of  machine  tools  in  the  produc- 

tion of  our  goods,  we  are  strongly  against 
such  a  change  both  from  the  point  of  our 
own  interest  and  that  of  the  entire  indus- 

trial system,  and  we  are  writing  to  you, 
our  Congressional  RepresentatVe,  to 
advise  you  of  our  attitude  and  to  express 
the  hope  that  you  will  do  all  in  your  power 
both  officially  and  personally  to  defeat 
any  such  legislation. 

It  is  probably  unnecessary  to  elaborate 
details  of  the  objections  to  a  change  in 

this  country's  system  of  measurement. 
Any  one  familiar  at  all  with  the  manufac- 

turing industry  knows  that  it  is  based 
primarily  on  the  use  of  machines  and 
machine  tools,  and  that  under  a  legaliza- 

tion of  the  metric  system  all  those  now  in 
use  and  in  process  of  manufacture  will  be 
rendered  worthless  and  the  consequent 
stoppage  of  production  in  all  I  nes  of 
industry     due     to     manufacturers     being 

unable  to  obtain  tools  and  machinery  of 
the  new  standard  would  be  nothing  less 
than  an  industrial  disaster,  and  a  blow  to 
American  business  interests,  from  which 
it  would  be  the  work  of  many  years  to 
recover.  The  machine-tool  business  is 
already  overburdened  and  far  behind  in 
their  orders,  and  a  change  to  the  metric 
system,  such  as  proposed,  would  be  an 
enormous  costly  proposition,  and  cripple 
the  machinery  builders  for  years. 

We  do  not  believe  that  there  is  any 
general  demand  for  such  a  change  from 
even  a  small  proportion  of  the  manufac- 

turers of  this  country,  who  are  after  all 
the  ones  vitally  interested. 
From  the  standpoint  of  our  own 

problem,  the  change  would  mean  that  an 
extremely  valuabJe  and  modem  factory 
equipment  would  be  rendered  almost 
useless,  losing  at  a  single  stroke  much  of 
its  value,  and  would  practically  wreck  an 
established  and  prosperous  business  for  at 
least  a  term  of  years;  this  disaster,  of 
course,  also  extending  to  our  numerous 
employees. 

We  cannot  too  strongly  emphasize  our 
unalterable  opposition  to  any  change  in 
the  present  standards  of  measurement. 
We  believe  the  adoption  of  the  metric 
system,  which  could  only  become  effective 
by  compulsion,  would,  through  its  effect 
on  industry,  set  the  country  back  at  least 
a  decade  commercially,  and  we  wish  to 
reiterate  our  hope  that  you  will  give  this 
proposal  your  careful  attention  and  do  all 
in  your  power  to  prevent  the  metric 
system  becoming  standard  by  law. 

Yours  very  respectfully, . 

SIMON    ZINN.  Inc.. 
C.  W.  Hardy. 

Brazil.  Ind.,  January  30.  1920. 

Hon.  James  E.  Watson. 
United  States  Senate. 

Washington.  D.  C. 

Dear  Sir: 

We  have  been  advised  that  there  is  a 
well-organized  movement  under  way  to 
get  a  bill  through  at  the  next  session  of 
Congress  making  the  metric  system  com- 

pulsory. We.  as  machine-tool  builders, 
are  opposed  to  the  metric  system  for  the 
following  reasons: 

1.  Loss  of  all  gages  and  working  over 
all  fixtures. 

2.  All  drill  bushings  would  have  to  be 
changed. 

3.  Confusion  during  the  change  over. 
4.  It  would  be  necessary  for  workmen 

to  be  re-educated,  as  they  have  no  con- 
ception of  the  metric  system. 

5.  All  micrometers  and  measuring 
instruments  would  be  discarded. 

6.  All  drawings  would  have  to  be 
made  over. 

We  also  wish  to  call  to  your  attention 
that  the  present-day  workmen  and  their 
children  know  absolutely  nothing  of  the 
metric  system  and  if  it  should  be  adopted 
it  would  be  at  least  twenty-five  years 
before  the  average  workman  could  become 
thoroughly  acquainted  with  the  metric 

system. In  cold  fticts.  we  believe  that  any  change 
in  our  system  of  measurement  at  the 
present  would  be  such  a  handicap  upon 
the  American  people  that  it  would  enable 
Germany  to  get  on  her  feet  again  before 
we  could  recover  from  the  change. 

We  can  assure  you  that  our  employees, 
from    the    factory    manager   down    to    the 
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VoL apprentice  boy,  are  all  against  the  adop- 
tion of  the  metric  system. 

Trusting  that  you  will  see  that  our 
interests  are  taken  care  of  and  assuring 

you  that  you  have  our  co-operation^  we 
beg  to  remain. 

Yours  truly, 

WCCD  TURRET  MACHINE  CO.. 

J.  W.  Wood. 
Secretary. 

Rockford.  111.,  January  20.  1920. 
American  Machinist. 

Attention     Elhan     Viall.     Editor 

Gentlemen : 

Your  letter  of  January  16th  is  received. 
We  will  bo  very  decidedly  against  any 
movement  to  make  the  use  of  the  metric 
system  compulsory.  There  would  be  a  very 
large  expense  m  changing  our  product 
and  equipment  therefor  in  order  to  accom- 

modate this,  and  we  do  not  believe  that 
the  results  which  might  be  expected  would 
be  r.t  all  commensurate  with  the  cost  of 
mikin3  the  cheinge. 

There  is  bound  to  be  a  long  period  cf 
disruption  following  an  attempted  change, 
which  would  take  many  years  to  over- 

come, if  indeed  it  could  be  accomplished 
at  all. 

Yours  very  truly. 

THE  INCERSOLL  MILLING       ■ 
MACHINE  CO. 

W.   C.  Sproul. 
Secretary. 

Hartford.  Conn.,  January   19,   1920. 
Mr.  Ethan  Viall,  Elditor, 
Amsrican  Machinist, 

Dear  Sir : 

Relative  to  the  existing  movement 
designed  to  force  a  law  through  the  next 
session  of  Congress,  making  the  use  of  the 
metric  system  compulsory,  we  use  and  arc 
familiar  with  the  metric  system  from  per- 

haps every  angle. 
During  the  war,  in  spite  cf  the  urgent 

requirements  for  speed,  some  divisions  cf  the 
Ordnance  Department  considered  it  neces- 

sary to  translate  French  drawings  into 
English  measurements.  Where  this  was  not 
done,  many  contractors,  including  ourselves, 
found  it  advisable  to  re-draw  and  translate 
to  English  measurements  before  it  was  con- 

sidered safe  to  put  the  drawings  into  the 
shop. 

We  believe  that  any  law  making  com- 
pulsory the  use  of  the  metric  system  in  this 

country  would  be  an  economic  crime. 
Yours  very  truly, 

PRATT  &  WHITNEY  COMPANY, 
B.  H.  Blood, 

General  Manager 

Racine,  Wis.,  February  9,  1920. 
Mr.  Ethan  Viall. 
Gentlemen: 

Now  that  the  metri-:  system  is  up  for 
another  good  airing  let  us  look  at  it  for  a 
moment  from  the  standpoint  of  a 
mechanic.  What  would  it  mean  to  the 
man  of  moderate  wages,  who  has  his  tools 
all  bought  and  perhaps  had  to  pay  for 
some  of  them  on  the  installment  plan? 
The  tool  kit  of  the  average  machinist  is 
perhaps  worth  about  $60.00  and  of  an 
average  toolmaker  more  than  double 
that  amount. 

In  my  own  case,  I  have  82  inches  in 
scales  and  steel  rules  in  the  Elnglish 
syst  "m  and  78  inches  of  inside  and  outside 
micrometers.    With  the  metric  system  the 

above  m'ntioned  tools  would  be  rendered 
useless.  In  addition  to  that  I  would  have 
to  make  an  expenditure  of  close  onto 
$100.00  for  the  same  in  the  metric  system, 
but  with  all  this  accomplished,  then 

comes  the  transformation,  "Oh,  my 
brother  machinist,  ye  must  be  bom  again." 

Is  there  any  man  living  with  S'-ch  a 
far-fetched  imagination  as  to  even  dream 
what  the  confusion  would  be>  For  example 
some  four  or  five  years  ago  the  manu- 

facturers of  this  country  changed  from  the 
V  thread  to  the  U.  S.  S. ;  it  is  needless  for 
me  to  say  how  much  confusion  that  caused. 
The  trouble  with  the  :  inch,  12  and  13 
thread  is  not  over  yet. 

The  monkey  wrench  would  be  the  most 
prominent  tool  in  use  for  awhile,  so  would 

the  "monkey  machinist." 
In  conclusion,  I  must  say  that  with  the 

compulsory  metric  system  the  burdens 
placed  upon  the  laboring  man  will  be 
greater  than  he  can  bear. 

J,  A.  RAUGHT, 
1006  Grand  Ave.. 

Racine,  Wis 

Pittsburgh,  February  2.  1920. 
To  the  Editor: 

In  any  system  of  measurements  the 

"Unit  of  Length"  is  first  chosen  and  the 
structure  of  the  system  is  then  built  up 
around  it.  It  is  a  curious  fact  that  in  the 
eighteenth  century,  before  the  advent  of 
the  metric  system  and  before  the  intro- 

duction of  transportation  facilities,  coun- 
tries and  even  communities  which  were 

practically  isolated  from  each  other  chose, 
in  the  overwhelming  majority  of  cases,  as 

their  unit  of  length,  "the  Foot."  True, these  expressions  of  length  were  all 
different — some  were  longer,  some  were 
shorter — but  they  were  all  in  the  same 

catagory  of  the  "foot,"  showing  clearly its  handiness. 
When  the  French  scientists  imposed  the 

"meter,"  roughly  three  and  a  third  times 
as  large  a  un  t  dimension,  is  it  surprising 
that  the  old  units  show  even  now  such  a 
tenacity  for  survival? 
The  meter  was  supposed  to  be  the 

1/40,000,000  part  of  the  earth's  meridian 
circumference;  this  length  be'ng  chosen  as 
a  fixed  and  unalterable  dimension,  which 
could  alwaj^  be  measured  again,  should 
the  exact  length  of  tne  meter  be  lost. 
We  know,  of  course,  that  calculations 
subsequent  to  the  establishment  of  the 
meter  proved  the  earlier  conclusions  to  be 
incorrect,  and  this  is  the  reason  why  the 
argument  is  no  longer  heard  that  the 

meter  is  a  "logical"  and  always  verifiable dimension  of  nature. 
It  would  seem  that,  to  be  consistent  to 

the  metric  idea,  the  French  scientists 

should  have  divided  the  earth's  meridian 
circumference  by  100  million  instead  of  40. 
In  that  case  the  length  of  the  meter  would 
have  been  about  15}  in.  But  what  they 
really  did  was  to  divide  the  circumference 
by  the  very  un-decimal  figure  4:  i.e.,  they 
took  the  quadrant  and  divided  it  by 
10,000.000.  So  the  very  origin  of  the 
meter  is  not  based  on  the  decimal  idea. 
The  metric  system  was  adopted  in 

Fr£ince  by  compulsory  law  in  1 793. 
Nineteen  years  later,  in  1812.  Napoleon 
repealed  this  law  and  the  old  system  was 

used  again  under  the  name  "Systeme 
Usuelle"  (the  usual  system).  Twenty-five 
years  later,  in  1837.  the  metric  system  was 
again  made  compulsory.  Today  after 
eighty-three  years  it  is  not  universally 
used  even  in  France;  the  textile  industries, 
for  instance,  use  their  own  units.  All 
French  navigators  use  the  Ejiglish 
"Nautical  Mile." 

What  is  now  called  the  metric  system  is 
but  a  fragment  of  that  system  as  devised 
and  understood  by  the  promoters.  The 
French  law  of  1837  omitted  the  decimal 
divisions  of  the  year,  of  the  day  and  of 
the  circle. 

The  intrinsic  quality  which  is  necessary 
for  any  suggestion  to  be  universally 
adopted  is  that  of  "handiness  and  con- 

venience," because  all  human  efforts 
follow  the  path  of  least  resistance.  Viewed 
in  this  light  the  metric  units  are  either  too 
large  or  too  small  to  command  general 
approbation  of  those  who,  rule  in  hand, 
actually  use  the  system. 

In  our  machine  shops  the  workman 
using  the  Elnglish  system  in  the  building 
of  machines,  works  to  the  one-thousandth 
pait  of  an  inch  and  its  multiples  as  a  limit, 
a  dimension  as  readily  and  easily  used  as 
the  inch  itself  by  means  of  the  micrometer. Now: 

(a)  I        mm.  =  0.03937      in. 
(b)  I/IO    mm.  =  0  003937    in. 

about  4/ 1 .000th  in. 

(c)  1/100  mm.  =  0  0003937  in. 
about  4  / 1 0.000th  in. 

Here  again  as  a  unit  (b)  is  too  large, 
while  (c)  is  too  small.  Of  course  two  and 
a  half  times  one  hundredth  mm.  is  nearly 
one-thousandth  inch,  or  0.0009925  in., 
but  what  an  unhandy  unit  this  is  for  a 
man  using  his  micrometer. 

Another  instance  to  illustrate  the  point 
made  is  found  in  the  fact  that  in  metric 
countries  like  France,  Italy  and  Switzer- 

land we  find  i  kg.  called  a  "pound." 
The  "decimal  point"  of  the  metric 

system,  the  so-called  patent  "cure-all"  of all  our  troubles  both  real  and  imaginary, 

is  nevertheless  a  very  "shifty"  customer, 
and  responsible  for  many  errors.  The  story 

ending  with:  "Danm  that  decimal  point' has  unfortunately  too  many  applications. 
In  foreign  trade  a  machine  is  sold  on  its 

merits;  i.e.,  on  its  output,  accuracy, 
handiness  and  first  cost.  The  system  of 
measurements  to  which  it  is  built  does  not 
even  play  a  secondary  role. 

In  the  manufacturing  sections  of 
"metric  Europe"  the  Ejiglish  inch  is  as 
well  known  as  any  other  dimension,  it  is 
reckoned  with  and  made  use  of. 

According  to  L.  D.  Burlingame,  member 
National  Screw  Thread  Commission, 
which  met  in  Paris.  Fiance,  in  1919,  80 
per  cent  of  the  screw  products  of  the 
world  are  now  being  manufactured  on  the 
inch  system.  There  is  very  little  standard- 

ization in  this  line  in  the  countries  using 
the  metric  system. 
The  arguments  for  the  adoption  of  a 

new  system  are  based  on  the  assumption 
that  the  old  units  will  disappear.  As  a 
matter  of  fact  they  never  do.  What  is 

called  the  "adoption"  of  a  new  system  is 

nothing  more  than  its  "introduction." The  introduction  of  a  new  system  means 

simply  the  growth  of  a  "dual  "  system with  the  perpetual  necessity  of  converting 
from  one  to  the  other,  and  an  inaccurate 
conversion  at  that  in  the  majority  of  cases. 

Much  has  been  said  in  reference  to  the 
use  of  the  metric  system  in  the  countries 
of  Latin  America,  where  in  many  of  them 

it  was  "adopted"  by  law  about  sixty 
years  ago.  A  survey  of  present-day  condi- 

tions has  shown  that  the  English  and 
Spanish  units  are  still  holding  their  own, 
with  the  natural  consequence  of  inevitable 
confusion. 

These  few  fragmentary  notes  are  pre- 
sented in  the  hope  that  they  may  stimu- 

late an  interest  in  the  study  of  the  subject. Yours  truly, 

THE  RITTMAN  PROCESS  CORP., 
C.  C.  Stutz. 
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Shop  equipment  wh^s 
C.L.DUNN  and   5'.  A.  HA;; 

SHOP    LQUIPMENT 

•       NtWS      • 
ANVoekly  revievv  oP 

modorn  dosi-gnsonci 
o     equipment     ■> 

Descriptiom  of  thop  equipment  in  this  section  constitute 

editorial  service  for  witieli  (Acre  is  no  dmrge.  To  be 

eligible  for  presentation,  the  article  must  not  have  been 
on  the  market  more  than  six  montfis  and  must  not  have 

been  advertised  in  this  or  any  previous  issue.  Owing  to 

the  news  character  of  these  descriptiom  it  will  be  impos- 
sible to  submit  them  to  the  manufacturer  for  approval. 

•  CONDENSED    • 
CUPPING     IND&X 
Acontinuoua  record 
ol^modorn    dosl^ns 

•  and  oquipmonb   • 

Worcester  L.athe  with  Quick 
Change  Feed 

Lathes  manufactured  by  the  Worcester  Lathe  Co., 
100  Beacon  St.,  Worce.ster,  Mass.,  are  now  equipped 
with  quick-change  feed  devices  which  are  convenient  to 
operate  and  which  provide  for  twenty-four  changes  of 
threads  and  feeds. 

The  standard  arrangement  of  gears  as  furnished  will 
cut  ali  threads  from  4  to  30  per  inch,  except  29,  and,  in 

L 

WORCESTER   LATHE   WITH   QUICK-CHANGE   FEED 

addition,  several  fractional  threads  such  as  4i,  5i,  6i 
and  7i  per  inch.  Four  extra  gears  are  furnished  to  cut 
various  other  threads  ranging  between  32  and  60  per 
inch.  These  gears  are  also  used  to  cut  3,  Hi  and  27 
threads  per  inch.  Special  transposing  gears  can  be  fur- 

nished for  cutting  metric  and  other  threads  as  required. 
They  can  be  changed  readily,  when  it  is  necessary  to 
set  up  a  different  combination.  The  gears  that  are  sub- 

ject to  the  most  wear  are  made  from  heat-treated  steel. 

"Ideal"  Geared-Head  Engine  Lathe The  14-in.x8-ft.  "Ideal"  lathe  illustrated  has  been 
greatly  improved  in  design  since  it  was  described  in 
Vol.  48  of  the  American  Machinist.  It  is  manufactured 
by  the  Springfield  Machine  Tool  Company,  Springfield, 
Ohio.  It  is  motor  driven  and  has  rapid  change  gears, 
relieving  attachment,  taper  attachment,  oil  pan  and 
pump.  A  wood  cabinet  for  holding  small  tools,  etc.,  is  a 
convenient  provision. 

The  geared  head  is  of  the  selective  type  having 
twelve  mechanical  changes  of  speed,  and  is  provided 
with  ball  bearings  throughout,  with  the  exception  of  the 
spindle   journals,    which    aie    adjustable    and    oiled    by 

means  of  sight  feed  oilers.  The  oil  passing  through 
these  journals  is  returned  to  the  interior  of  the  head, 
as  the  gears  run  in  oil.  The  head  is  provided  with  two 
frictions.  One  of  these  engages  through  the  back-gear 
train  and  the  direct-drive  gears  and  is  operated  by  the 
long  handle  shown  at  the  front  of  the  headstock.  This 
friction  is  used  on  all  "Ideal"  toolroom  lathes,  and  is 
said  to  be  of  special  value  in  the  chasing  of  threads ;  as 
the  back  gears  may  be  used  for  the  cut  and  without 
disengaging  the  half  nuts,  the  tool  may  be  returned  at  a 

"IDEAL."   GEARED-HEAD  ENGINE  LATHB 

speed  ten  times  as  fast  as  the  cutting  speed.  The  second 
friction  is  used  to  start  or  stop  the  lathe  independently 
of  the  running  motor.  It  engages  the  sprocket  that  is 
inside  the  chain  guard,  and  is  controlled  from  two  posi- 

tions at  the  front  of  the  lathe— one  on  the  carriage,  the 
other  on  the  bed.  The  controlling  levers  may  be  seen 
extending  forward  from  the  lower  lateral  rod. 

The  relieving  attachment  will  cut  from  two  to  twenty- 
six  flutes  per  revolution  of  the  spindle  and  will  relieve 
right-  or  left-hand  threads  both  external  and  internal. 
The  relieving  cam  is  provided  with  a  cone  friction  in 
order  that  the  operator  may  adjust  the  position  of  the  re- 

lief. The  rapid-change  gear  system  permits  forty  changes 
of  feed  and  the  cutting  of  forty  diflferent  threads. 
The  upper  screw  shown  is  the  lead  screw  and  is  used 
only  for  thread  chasing.  The  rod  below  is  for  the  feed. 
The  bottom  rod  is  for  the  automatic  stop  and  reverse 
which  controls  both  the  feed  and  the  lead-screw  motions, 
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by  means  of  adjustable  stop  collars.  The  lever  at  the 
right-hand  side  of  the  carriage  pointed  directly  forward 
is  for  the  purpose  of  controlling  the  right-  and  left-hand 
rotation  of  both  lead  screw  and  feed  rod.  The  lubricant 
is  conducted  from  the  pump  to  the  work  by  means  of 
telescopic  brass  tubing.  The  pump  may  be  seen  just 
below  the  chain  guard  at  the  headstock,  the  reservoir 
being  near  by  below  the  bed.  The  tailstock  is  of  heavier 
design  than  formerly  and  all  gears  are  well  guarded. 

W.  &  I.  Sixth-Wheel  Type  Trailer  Truck 
The  Warren  &  Irrgang  Co.,  Springfield,  Mass.,  has 

increased  its  line  of  industrial  trailer  trucks  by  sev- 
eral additional  models.  The  one  shown  is  designed  for 

use  in  narrow  aisles  and  for  turning  sharp  corners. 
The  bottom  view  shows  the  method  used  to  steer  with 
all  four  wheels.    The  truck  is  made  in  three  stock  sizes, 

W.   &   I.   TRAILER   TRUCK 

with  capacities  of  two,  three  and  four  tons  respectively. 
The  30  X  72-in.  size  has  12  x  3-in.  wheels  and  will  turn 
in  a  4-ft.  circle.  The  40  x  120-in.  siz3  requires  a  6-ft. 
circle  to  make  the  turn  and  has  14  x  3-in.  wheels. 
W  The  truck  is  suitable  for  heavy  and  bulky  materials 
and  for  trailing  over  rough  floors  and  pavements.  It 
can  be  towed  from  either  end,  an  advantage  when  it 

is  necessai-y  to  pull  it  out  loaded  from  congested 
quarters.  The  castings  throughout  are  of  heavy  pat- 

tern, and  the  iron  wheels  are  furnished  with  or  without 
rubber  tires  as  required.  All  four  wheels  are  equipped 
with  Hyatt  roller  bearings. 

PATCH    OPEN-SIDE    PLANING    MACHINE 
Specifications:  Planes,  width,  18  in.:  height.  48  in.:  table 

length  over  all,  15  ft.  6  in.  :  width.  -44  in.  ;  length  of  bed,  23  ft. 
4  in.  :  down  feed,  9  in,  :  floor  space  length,  including  table  traVel. 
32  ft.  :  niaxiniuni  height  undei-  rail,  50  in.  :  horsepower  required, 
15  to  25  ;  ci'ossrail  motor.  2  hp.  :  net  weight  of  machine,  without motor,  approximately  40,375  lb, 

oil,  and  one  of  which  is  direct  connected  to  the  spiral 
gear  that  engages  the  table  rack.  The  entire  drive 
mechanism  is  confined  within  the  limits  of  the  machine; 
the  thrust  bearing  is  on  the  outside  of  the  bed  and  conse- 

quently is  easily  accessible.  The  spiral-gear  bearings 
and  oil  reservoir  inside  the  bed  are  piped  to  filler  con- 

nections outside  and  the  table  need  not  be  moved  when 
filling  them. 

Patch  Open-Side  Planing  Machine  "Red  E"  High-Speed  Lathe  Centers 
The  F.  R.  Patch  Manufacturing  Co.,  Rutland,  Vt., 

manufacturer  of  stone-working  machinery,  has  of  late 
years  undertaken  the  manufacture  of  metal-working 
planing  machines  of  both  the  open-side  and  double 
housing  types.  The  cut  illustrates  a  late  model  of  the 
48-in.  open-side  type  and  shows  the  structure  of  the 
crossrail  and  strut.  The  crossrail  is  of  heavy  box  pat- 

tern with  a  bearing  of  3  ft.  on  the  front  of  the  post  and 
2  ft.  3  in.  at  the  rear.  A  feature  in  this  connection  is 
the  corner  grip  on  the  housing  for  the  rail  brace,  this 
holding  the  crossrail  securely  without  impairing  the 
alignment  in  any  way. 

The  table  is  of  the  double-deck  box  type  with  stake 
holes  drilled  through  the  top  deck  only,  and  with  open- 

ings at  the  sides  for  removing  the  chips.  Three  T-slots 
are  provided;  also  four  rows  of  1-in.  stake  holes,  spaced 
1  in.  apart  each  way.  The  advantage  claimed  for  this 
type  of  table  is  that  chips  are  entirely  excluded  from 
the  ways.  The  drive  consists  of  one  pair  of  wide-faced 
spur  gears,  which  are  totally  inclosed  and  submerged  in 

Lathe  centers  pointed  with  high-speed  steel  are  being 
marketed  by  the  Ready  Tool  Co.,  Bridgeport,  Conn. 
The  high-speed-steel  point  of  each  center  is  electrically 
welded  to  the  nickel-steel  body  and  extends  back  about 
one-quarter  of  the  length,  which  is  all  that  can  be  used 

"RED  E"  HIGH-SPEED  LATHE  CENTERS 

during  the  life  of  the  center.  The  advantages  claimed 
for  these  centers  are  long  life;  no  tendency  to  burn 
or  freeze  to  the  work,  and  that  a  machine  equipped 
with  them  can  be  run  faster  and  more  steadily.  The 
center  is  made  in  all  standard  sizes  and  tapers,  suit- 

able for  lathes  and  grinding  machines. 
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Senn  Improved  Center 
The  Senn  Tool  and  Machine  Co.,  90  Shelby  St., 

Detroit,  Mich.,  has  introduced  a  center  of  the  type 
illustrated  that  is  suitable  for  a  lathe  or  grinding  ma- 

chine.   The  body  of  the  center  is  made  from  machinery 

parts  of  a  20-ft.  circle.  The  riveter  has  a  full  universal 
movement;  also  -v  vertical  adjustment  of  six  inches. 
The  latter  is  necessary  when  riveting  the  keel  plate 

which  projects  about  1 1  in.  below  the  ship's  bottom. 
At  the  sides,  stern  and  bow  where  the  bottom  turns 

up  to  the  shell,  the  universal  adjustment  feature  allows 

steel  and  is  carbonized.  The  outside  taper  and  collet 
hole  are  both  ground  to  size.  The  collet  is  made  from 
tool  steel  and  is  hardened  and  ground.  The  screw  is 
of  cold-drawn  steel  and  is  cyanided.  The  center  point  is 
of  high-speed  steel  and  is  heat-treated.  A  small  socket 
wrench  is  furnished  with  each  center.  The  center  is 
manufactured  in  all  standard  sizes  and  tapers,  and  the 
parts  are  said  to  be  interchangeable. 

"Wear  Ever"  Chucks  and  Cutters  for 
Woodruff  Keyways 

Scully-Jones  &  Co.,  Railway  Exchange  Bldg.,  Chicago, 
111.,  is  marketing  collet  chucks  and  keyway  cutters  of 
the  type  shown  in  the  illustration.    The  combination  is 

"WEAR    EVEK"    CHUCKS    AND    CUTTERS    FOR 
WOODRUFF  KEYW.VYS 

designed  especially  for  the  milling  of  keyways  for 
Woodruff  keys.  The  chucks  are  hardened  and  ground 
and  can  be  furnished  to  fit  all  standard  tapers.  The 
Woodruff  cutters  have  squared  shanks  and  are  fur- 

nished in  all  standard  sizes  to  fit  Woodruff  keys. 

"Liberty"  Bottom  Riveting  Rig 
The  riveting  rig  illustrated  is  a  useful  accessory  to  a 

pneumatic  riveter  when  driving  rivets  in  the  bottom  of 
ships.  It  is  a  product  of  the  Liberty  Tool  Co.,  Munsey 
Bldg.  Baltimore,  Md.  When  used  for  ship  riveting  it  is 

attached  to  the  ship's  bottom  by  a  single  bolt  that  passes 
through  the  center  swivel  bracket.  The  riveter  is  held 
at  the  end  of  the  radius  arm  in  the  cylinder  bracket 
which  is  supported  in  a  yoke  and  adaptable  to  any  make 
of  riveter.  When  placed  in  the  bracket  it  is  held  securely 
by  a  neck  ring  that  is  fastened  by  set  screws.  It  rests 
upon  a  coil  spring  that  is  inside  of  the  bracket,  this 
being  for  the  pur]f)ose  of  holding  the  riveting  hammer 
against  the  rivet.  The  round  radius  arm  is  supported 
at  two  points  upon  convex  rollers  which  are  mounted 
in  crossheads.  These  may  be  screwed  up  or  down  by  the 
crank  handles  at  the  ends  of  the  brackets.  ' 

The  operator  is  not  required  at  any  time  to  support 
the  weight  of  the  riveter,  as  it  will  slide  the  full  dis- 

tance  allowed   by   the    radius   arm   and    will    cover   all 

LIBERTY  BOTTOM  RIVETING  RIG 

the  hammer  to  be  set  at  the  proper  angle  to  drive 
rivets  not  on  a  straight  line  with  the  bottom.  The  de- 

vice ordinarily  works  on  a  radius  of  10  ft.  and  is  oper- 
ated by  one  man,  but  another  man  is  of  course  required 

on  the  inside  of  the  ship  to  hold  against  the  rivet.  The 
yoke  on  the  end  of  the  radius  arm  is  tapped  for  lA-in. 
standard  pipe  so  that  it  can  be  equipped  with  any  length 
of  radius  arm  that  may  be  required  between  shores 
under  ships.  A  full-length  radius  arm  is  furnished  with each  rig. 

Taft-Peirce  V  Blocks 
The  Taft-Peirce  Manufacturing  Company,  Woon- 

socket,  R.  I.,  has  introduced  a  line  of  V-blocks  for 
machine-shop  use.  These  are  made  in  two  styles,  as 
illustrated ;  the  solid  type  in  the  4-in.  size  and  the  skele- 

TAFT-PEIRCE  V-BLOCKS 

ton  type  in  the  6-  and  8-in.  sizes.     These  three  sizes 
are  intended  to  meet  all  conditions  met  in  shop  practice. 

The  blocks  are  furnished  in  pairs.     In  each  case  the 
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V  is  central  with  the  sides.  The  4-in.  block  is  made  of 
tool  steel,  hardened  and  ground  on  all  external  surfaces. 
The  sides  are  undercut  in  such  a  way  as  to  permit  the 
use  of  clamps  for  holding  the  blocks  in  place.  The  6- 
and  8-in.  sizes  are  provided  with  a  slot  in  one  end  and 
in  the  base,  as  well  as  one  bolt  hole  in  the  base  and  one 
in  the  end,  for  the  purpose  of  clamping  the  blocks  in 
place. 

Both  types  of  blocks  are  equipped  with  clamps  of 
novel  design.  One  end  of  the  clamp  is  open  toward  the 
end  while  the  other  end  is  open  toward  the  side.  Tl^is 
permits  the  clamp  to  be  swung  out  from  under  the 
screw  on  one  end,  and  then  pulled  away  from  the  screw 
on  the  other  end  vdthout  turning  the  screw  more  than 
a  few  turns.  The  clamps  are  so  designed  that  they  may 
be  Used  either  side  up,  thus  giving  wider  range  to  the 
size  of  work  that  can  be  held  in  the  block,  as  well  as 
decreasing  the  amount  of  adjustment  necessary  with 
the  clamping  screws.  All  blocks  are  equipped  with  four 
clamping  screws  and  two  clamps. 

"Eclipse"  Interchangeable  Counterbore 
The  counterbore  illustrated  serves  a  double  purpose, 

as  it  can  be  used  for  either  counterboring  or  back-coun- 
terboring.      The    holder    provides    means    for    quickly 

% 

changing  cutters  and  pilot  shanks  without  removing  the 
holder  from  the  machine.  These  counterbores  are  fur- 

nished with  either  straight  or  taper  shanks.  The  shanks 
are  left  soft  so  they  can  be  fitted  to  the  spindles  or 
chucks  of  the  machines  in  which  they  are  to  be  used. 
The  cutters  are  made  of  high-speed  steel.  The  pilot 
shanks  are  made  of  machinery  steel  and  are  pack-hard- 

ened and  ground.  The  lengths  of  the  pilots  vary  from 
3  to  6  in.,  according  to  the  diameter.  The  diameter 
of  the  pilot  section  is  ground  from  0.004  to  0.010  in. 
under  the  size  stamped  on  it.  The  cutters  include  all 
standard  sizes  from  i  to  5  in.  and  the  pilot  shanks  range 
in  size  from  i  to  21  in.  in  diameter.  Special  sizes  are 
furnished  when  required.  This  line  of  tools  is  the  prod- 

uct of  the  Eclipse  Interchangeable  Counterbore  Com- 
pany, Inc.,  Detroit,  Mich. 

Taft-Peirce  Slotted  Angle  Irons 
The  Taft-Peirce  Manufacturing  Company,  Woon- 

socket,  R.  I.,  has  standardized  a  set  of  angle  irons  for 
the  following  series  of  sizes: 

First  AngI*' 
Length  (Inches) Second  Angle 

5 

6i 

6 8 
9 6 

10 It 
12 « 

9 

12 
10 

12 
16 

14 

These  slotted  angle  irons  are  especially  designed  for 
use  on  milling,  planing,  boring,  and  drilling  machines. 
The  combination  of  dimensions  ha.s   been  selected  to 

EOUPSE   INTBRCHANGliJABL,K    COUNTiiKBOKi!) 

TAFT-PEIRCE    SLOTTED    ANGLE    IRONS 

meet  as  wide  a  range  of  conditions  as  possible  with  a 
minimum  number  of  sizes. 

Slots  are  provided  clear  through  both  faces,  the  slots 
being  located  at  right  angles  to  one  another.  The  webs 
are  cast  well  back  from  the  edge,  and  therefore  do  not 

interfere  with  the  use  of  clamps.  The  faces  are  accu- 
rately finished  so  as  to  be  square  with  each  other.  In 

the  small  sizes  the  angles  are  ground  and  in  the  large 
sizes  they  are  planed. 

Snow  &  Petrelli  Reversing  Gear 
In  the  article  entitled  "Snow  &  Petrelli  Reversing 

Gear,"  on  page  897,  Vol.  51,  it  was  incorrectly  stated, 
"the  gear  is  built  in  four  sizes  with  capacities  ranging 

from  9  to  52  hp.,  according  to  size."  It  should  have  been 
"the  capacities  range  from  9  to  52  hp.  per  100  r.p.m." 
This  error  apeared  also  in  the  Condensed  Clipping  Index, 

page  268c,  Vol.  52.  We  request  all  of  our  readers  who 

intend  keeping  their  copies  for  reference  to  make  this 
change. 
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Tom lie\^rMs 
By  E.C  Porter, 

Mohawk  Valley  Engineers'  Club 
Organized 

On  Wednesday  evening,  Jan.  7,  1920, 
about  125  engineers,  architects  and 
chemists  gathered  at  a  dinner  at  the 
Hotel  Utica,  Utica,  N.  Y.,  and  organ- 

ized the  "Mohawk  Valley  Engineers' 

Club." The  membership  of  this  club  includes 
mechanical,  civil,  chemical,  electrical, 
mining,  textile,  heating  and  ventilating, 
automotive  and  all  technical  engineers 
and  architects.  The  club  will  have 
regular  monthly  meetings  on  the  first 
Tuesday  of  each  month,  and  special 
meetings  intermediate  between  these 
times  will  be  selected.  The  officers  for 
the  first  year  are:  Byron  E.  White, 
pt^sident,  engineer,  Utica  Gas  and 
Electric  Co.;  Hubert  E.  Collins, 
first  vice  president,  consulting  engi- 

neer; Roy  F.  Hall,  second  vice  presi- 
dent, division  engineer.  State  Highway 

Department;  Horace  B.  Sweet,  third 
vice  president,  consulting  engineer; 
Frederick  E.  Beck,  secretary,  engineer 
of  Consolidated  Water  Company;  Clif- 

ford Lewis,  treasurer,  civil  engineer. 
The  territory  embraced  by  the  activi- 

ties of  the  club  includes  a  radius  of 
approximately  forty  miles  from  Utica 
and  it  is  expected  that  the  membership 
of  the  club  may  reach  the  200  mark. 

tions  in  the  various  branches  of  en- 
gineering, and  for  the  study  of  problems 

of  importance  to  engineers  and  to  the 
manufacturing  and  industrial  interests 
of  the  State  of  Illinois.  Research  work 
and  graduate  study  may  be  undertaken 
in  architecture,  architectural  engineer- 

ing, ceramic  engineering,  chemistry, 
civil  engineering,  electrical  engineer- 

ing, mechanical  engineering  mining  en- 
gineering, municipal  and  sanitary 

engineering,  physics,  railway  en- 
gineering, and  theoretical  and  applied 

mechanics. 

Additional  information  may  be  ob- 
tained by  addressing  the  director.  En- 

gineering Experiment  Station,  Univer- 
sity of  Illinois,  Urbana,  Illinois. 

Engineering  Research   Vacancies 
;at  the  University  of  Illinois 
To  assist  in  the  conduct  of  engineer- 

ing research  and  to  extend  and  strength- 
en ■  the  field  of  its  graduate  work  in 

engineering,  the  University  of  Illinois 
matintains  fourteen  research  graduate 

assistantships  in  the  Engineering-  Ex- 
periment Station.  Two  other  such  as- 

sistantships have  been  established  under 
the  patronage  of  the  Illinois  Gas  Asso- 

ciation. These  assistantships,  for  each 
of  which  there  is  an  annual  stipend  of 
$500  and  freedom  from  all  fees  except 
the  matriculation  and  diploma  fees,  are 
open  to  graduates  of  approved  American 
and  foreign  universities  and  technical 
schools  who  are  prepared  to  undertake 
graduate  study  in  engineering,  physics, 
o:-  applied  chemistry. 
An  appointment  to  the  position  of 

research  graduate  assistant  is  made  and 
must  be  accepted  for  two  consecutive 
collegiate  years,  at  the  expiration  of 
which  period,  if  all  requirements  have 
been  met,  the  degree  of  Master  of 
Science  will  be  conferred. 

The  Engineering  Experiment  Station, 
an  organization  within  the  College  of 
Engineering,  was  established  in  1903 
for  the  purpose  of  conducting  investiga- 

Machine  Company  Building 
Homes  for  Employees 

The  New  Britain  Machine  Company, 
New  Britain,  Conn.,  is  contemplating 
the  construction  of  ten  houses  on  the 

company's  property  near  the  factory 
being  used  for  the  manufacture  of  shop 
fixtures.  It  is  probable  that  work  Will 
be  Stai'ted  this  spring,  immediately 
after  the  completion  of  the  five  homes 
which  were  started  some  months  ago. 
They  are  two-tenement  frame  buildings 
and  the  additional  homes  will  be  on  the 
same  plan. 

The  company's  purpose  in  erecting 
homes  near  the  factory  is  to  provide 
rents  for  the  families  of  the  employees. 

It  is  the  company's  intention  to  rent  the 
homes  as  soon  as  they  are  ready,  and 
if  the  employees  want  to  purchase  their 
own  home  they  will  be  allowed  to  do  so 
on  easy  terms. 

Surplus  Material  Sold  by  Navy 

Department 
The  sales  board  of  the  Navy  De- 

partment during  January,  1920,  sold 
$13,975,272  of  surplus  material  and 
equipment,  according  to  the  monthly 
report  of  the  chief  of  the  sales  section. 
For  the  twenty-six  working  days  of 
January,  the  sales  averaged  $499,068 a  day. 

Included  in  the  transactions  for 
January  was  the  sale  of  about  $27,000 
worth  of  condemned  material  taken 
from  ex-German  ships  In  addition, 
the  Navy  sold  large  quantities  of  scrap 
iron  and  steel,  steam  engines,  a  num- 

ber of  old  destroyers,  flying  boats  and 
airplane  engines. 

At  the  rate  the  Navy  has  been  sell- 
ing its  surplus  material  it  is  expected 

that  the  entire  supply  will  be  disposed 
of  within  a  year. 

The  Frasse  Steel  Company 
Reconstructs  Its  Plant 

The  Frasse  Steel  Company  has  com- 
pleted plans  for  the  reconstruction  of 

its  present  plant  in  Connecticut.  This 
new  company  took  over  the  business 
of  the  Peter  A.  Frasse  Company,  Jan. 
1.  The  parent  corporation  was  a  New 
York  company  while  the  new  concern, 
which  markets  the  greater  part  of  its 
products  in  New  England,  is  incor- 

porated under  the  laws  of  Connecticut. 

The  additions  to  the  plant  will  com- 
prise an  extension  of  the  present  shop 

building,  which  will  be  320  x  25  ft.,  and 
a  building  in  front  of  the  present  office, 
the  first  two  stories  of  which  will  be 
175  X  90  ft.,  while  the  third  story  is 
to  be  75  X  90  ft.  On  the  railroad  side 
of  the  plant  there  is  now  a  loading  plat- 

form 320  X  40  ft.,  which,  under  the  new 
plans,  will  be  inclosed  to  provide  more 
storage  space  for  both  raw  material 
and  for  finished  products. 

The  directors  of  the  new  Connecticut 

corporation  are:  A.  E.  Brion,  presi- 
dent; R.  C.  Stacy,  vice  president;  Les- 

ter Brion,  treasurer;  R.  K.  Newman, 
secretary;  Theodore  Hager;  Arthur 
B.  Mead,  and  Fred  Becker. 

Reorganization  of  the  P-W-V Automatic  Machine 

Corporation 
The  Springfield  Automatic  Screw 

Machine  Corporation  has  been  organ- 
ized under  the  laws  of  the  State  of 

Delaware  with  a  capital  of  one  million 
dollars  to  take  over  all  the  assets  and 
liabilities  of  the  P-W-V  Automatic 
Machine  Corporation. 

The  main  offices  and  factory  of  the 
new  corporation  will  be  located  in 
Springfield,  Mass.  The  construction  of 
a  new  factory  building  will  be  started 
as  soon  as  the  weather  will  permit. 
The  new  corporation  will  retain  its 
present  factory  in  Fitchburg,  Mass., 
for  the  manufacture  of  small  parts. 

The  board  of  directors  of  the  Spring- 
field Automatic  Screw  Machine  Cor- 

poration will  consist  of  the  following: 
M.  A.  Coolidge,  chairman  of  board  of 
directors;  Chas.  E.  Van  Norman,  presi- 

dent; Frank  H.  Page,  vice  president; 
L.  M.  Waite,  vice  president  and  sales 
manager;  I.  T.  McGregor  of  the  Com- 

mercial Trust  Company,  Springfield, 
Mass.;  C.  J.  Wetsel,  secretary  and  gen- 

eral manager;  Arthur  H.  Skinner, 
president  of  Commercial  Trust  Com- 

pany; H.  Douglas  Williams  of  Watson-- Williams  Company,  Boston,  Mass.; 
Ashton  Carr,  State  St.  Trust  Company, 
Boston,  Mass.;  and  Alton  F.  Tupper, 
attorney,  Boston,  Mass. 
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Contributes   $5,000,000   to  Scien- 
tific Institutions 

The  Carnegie  Corporation  of  New 
York  has  announced  its  purpose  to  give 
$5,000,000  for  the  use  of  the  National 
Academy  of  Sciences  and  the  National 
Research  Council.  It  is  understood  that 
a  portion  of  the  money  will  be  used  to 
erect  in  Washington  a  home  of  suitable 
architectural  dignity  for  the  two  ben- 

eficiary organizations.  The  remainder 
will  be  placed  in  the  hands  of  the 
Academy,  which  enjoys  a  Federal  char- 

ter, to  be  used  as  a  permanent  endow- 
ment for  the  National  Research  Council. 

The  council  is  a  democratic  organiza- 
tion based  upon  some  forty  of  the 

great  scientific  and  engineering  so- 
cieties of  the  country,  which  elect  dele- 

gates to  its  constituent  divisions.  It  is 
not  supported  or  controlled  by  the  Gov- 

ernment, differing  in  this  respect  from 
other  similar  organizations  established 
since  the  beginning  of  the  war  in 
England,  Italy,  Japan,  Canada  and 
Australia. 

The  council  was  organized  in  1916  as 
a  measure  of  national  preparedness  and 
its  efforts  during  the  war  were  mostly 
confined  to  assisting  the  Government 
in  the  solution  of  pressing  war-time 
problems  involving  scientific  investi- 

gation. Reorganized  since  the  war  on 
a  peace-time  footing,  it  is  now  attempt- 

ing to  stimulate  and  promote  scientific 
research  in  agriculture,  medicine,  in- 

dustry and  in  every  field  of  pure  science. 

I 

Joint  Meeting  on  Aluminum 
G.  M.  Rollason  of  the  Aluminum 

Manufacturers,  Inc.,  read  a  paper  on 
"Alloyed  Aluminum  as  an  Engineering 
Material,"  on  Tuesday,  Feb.  10,  before 
a  joint  meeting  of  the  American  Society 
of  Mechanical  Engineers,  Metropolitan 
Section;  Society  of  Automotive  Engi- 

neers, Metropolitan  Section;  and  the 
New  York  Section  of  the  American  In- 

stitute of  Mining  Engineers.  The 
paper  was  illustrated  by  lantern  slides 
showing  charts,  microphotographs  and 
a  few  applications  of  the  alloy  to  auto- 

motive parts. 
Among  other  things  brought  out  were 

the  high  tensile  strength  after  heat 
treatment  of  the  alloy  known  as 

"Duralumen,"  its  remarkable  resistance 
to  fatigue  and  its  low  specific  gravity 
compared  to  the  steel  drop  forgings 
which  it  can  replace  for  certain  work. 

Lawrence  Addicks  of  the  Mining  En- 
gineers presided;  and,  upon  thtf  con- 

clusion of  the  main  paper,  called  upon 
Mr.  Pack,  of  the  Doehler  Die-Casting 
Co.,  for  a  few  remarks  on  the  die-cast- 

ing of  aluminum,  and  on  Mr.  Trewin,  of 

the  New  Jersey  Zinc  Co.,  for  inform- 
ation on  the  alloying  of  aluminum  and 

zinc.  Mr.  Pack  pointed  out  the  differ- 
ence between  die-casting  and  casting 

from  permanent  molds  and  remarked 
that  the  development  of  aluminum  die- 
casting  dated  from  the  outbreak  of  the 
war.  He  had  a  number  of  interesting 
samples  of  the  work  of  his  company 
ranging  from  a  Lewis  gun  part  to  one 
for  a  milk  separator. 

Mr.  Favary  of  the  Automotive  En- 
gineers mentioned  some  of  the  factors 

to  be  taken  into  account  in  the  design 
of  internal  combustion  engines  using 
aluminum  alloy  pistons  and  connecting 
rods. 

Questions  from  the  floor  concerning 
the  welding  and  soldering  of  aluminum 
were  answered  by  Dr.  Blau  of  the  Alu- 

minum Company  of  America.  He  said 
that  so  far  as  he  knew  electric  welding 
had  not  been  successful  but  that  gas 
welding  by  any  of  the  well-known 
methods  would  produce  good  results 
after  the  acquisition  of  a  certain  amount 
of  technique  by  the  operator.  As  to 
soldering  there  were  several  compounds 
on  the  market  that  would  stick  two 
pieces  of  aluminum  together  but  the 
difficulty  was  to  keep  them  together 
as  the  joint  was  very  susceptible  to 
electrolytic  action. 

Belgium's  Industrial  Recovery 
In  a  recent  booklet  on  the  subject 

of  Belgium's  industrial  recovery,  D.  L. 
Blount,  recently  director-general  of  the 
Central  Office  of  Information,  Ministry 
of  Economics  of  Belgium,  places  the 
following  estimates  on  resumption  of 
industry:  Coal  mines,  94  per  cent 
normal;  refined  sugar,  100  per  cent; 
cotton  spindles  in  operation,  75  per 
cent;  cotton  looms,  60  per  cent;  wool 
products,  75  per  cent;  shoes,  70  per 
cent;  window  glass,  34  per  cent;  plate 
glass,  36  per  cent;  steel  mills,  30  per 
cent,  while  twelve  blast  furnaces  are 
now  producing  10  per  cent  of  the  output 
of  the  fifty-four  blast  furnaces  in  oper- 

ation before  the  war. 
Of  the  machinery  taken  away  during 

German  occupation,  5,069  pieces  out  of 
9,797  have  been  recovered.  The  agricul- 

tural production  in  1919  surpassed  the 
average  for  the  years  just  preceding 
the  war,  the  yield  of  wheat,  oats,  barley, 
and  rye  having  been  particularly  good. 
In  the  light  of  the  unfavorable  reports 
current  in  the  newspapers  regarding 
conditions  abroad,  this  showing  of  Bel- 

gium is  very  encouraging.  It  warrants 
the  hope  that  a  return  to  normal  will 
not  be  so  long  deferred  as  we  have  been 
led  to  expect. 

First  Annual  Mechanical  Inspec- 
tion Exhibition 

The  first  annual  exhibition  of  me- 
chanical inspection  equipment  was  held 

on  the  Hotel  Astor  roof.  New  York 
City,  Feb.  2  to  6,  inclusive,  1920.  At- 

tendance at  a  very  interesting  collec- 
tion of  exhibits  was  somewhat  limited 

by  the  severe  weather  and  traffic  tie- 
ups.  Those  who  went,  however,  were 
well  repaid  for  their  efforts. 

Exhibits  were  presented  for  inspec- 
tion by  United  States  Bureau  of 

Standards,  American  Society  of  Me- 
chanical Inspectors,  William  Brewster 

Company,  Inc.,  Coats  Machine  Tool 
Company,  Inc.,  College  of  the  City  of 
New  York,  Greenfield  Tap  and  Die 
Corporation,  Holz  and  Company,  In- 

corporated, Inspection  Engineering 
Equipment  Company,  C.  E.  Johans- 

son, Incorporated,  Arthur  Knapp  En- 
gineering Corporation,  New  York  Test- 

ing Laboratories,  Pratt  &  Whitney 
Company,  Shore  Instrument  and  Man- 

ufacturing Company,  Inc.,  The  In- 
spector Publishing  Company,  The  In- 

dustrial Press  Publishing  Company, 

West  &  Dodge  Manufacturing  Com- 
pany, Wilton  Tool  and  Manufacturing 

Company,  Jones  &  Lamsen  Company. 

The  Machine  Outlook  in  Mobile 
The  effect  of  the  increased  prices  of 

machine  tools  has,  according  to  dealers 
in  the  Mobile  district,  almost  shut  off 
the  demand  for  them  in  this  locality. 
There  being  no  machine  manufactur- 

ing the  uses  were  for  the  repairing  of 
other  machinery  such  as  saw  mills  and 
the  various  kinds  of  ship  repairs. 

The  large  saw  mills  in  many  cases 
had  quite  complete  repair  shops  for 
handling  their  own  breakdowns  and 
replacements.  A  lathe,  shaping  ma- 

chine, drilling  machine  and  sometimes 
a  radial  drilling  machine  were  to  be 
found  in  almost  all  saw  mills,  while 

the  larger  mills  added  to  these  an  occa- 
sional planing  machine  and  perhaps 

two  or  more  lathes. 
This  equipment  is,  however,  not  being 

added  to  at  present  prices.  If  their 
own  repair  shops  cannot  handle  the 
breaks,  the  piece  is  sent  to  some  repair 
shop  which  can — not  that  these  shops 
have  any  new  equipment,  but  simply 
more  of  it,  and  the  saw-mill  man  does 
not  know  how  poor  its  condition  may 
be.  Machine  tools  never  wear  out — 
they  get  old  and  loose  in  the  joints  (in- 

stead of  stiff  as  with  a  human)  and  the 
length  of  time  they  can  be  run  depends 
on  the  sensitiveness  of  the  user.  True, 
they  can  be  rebuilt  and  rebushed  and 
this  is  sometimes  done.     Usually,  how- 
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ever,  they  are  kept  too  busy  to  be  re- 
paired or  the  time  never  seems  to  come 

when  it  can  can  be  done. 

Ship  building  and  ship  repair  de- 
manded and  secured  quite  an  addition 

to  the  machine  equipment  of  this  sec- 
tion. This  leaves  the  shops  engaged  in 

that  line  of  work  in  good  condition  to 
handle  the  work  that  is  coming  from 
all  parts.  This  includes  oil  tankers  of 
the  various  companies  which  trade  in 
Mexico   and    Texas;    
and,  at  this  writing, 
a  Dutch  tug  vfith  a 
Chinese  crew,  all  the 
way  from  Ceylon,  is 
tied  up  for  extensive 
overhauling.  She 
towed  a  barge  to 
Tampico  and  then 
ran    to    Mobile    for 

Industrial  Review  of  English 
Conditions 

A  year  ago  there  seemed  a  very 
good  prospect  of  numerous  new  models 
of  tools  which  had  been  lying  dormant 
making  their  appearance  within  a 
measureable  time.  As  a  matter  of 
fact  very  few  of  them  have  made  their 
appearance.  Machinists  were  fully 
occupied    as    long    as    they    could    get 

The  Best  Land 

repau-s. Local  dealers  do 
not  see  much  of  a 
market  for  machine 
tools  in  this  section 
as  long  as  present 
prices  prevail,  or 
until  the  need  be- 
comes  imperative 
from  various  causes. 
General  business, 
however,  is  excellent 
and  they  see  no  sign 
of  a  let-up  during 
this  year  at  least. 
As  long  as  the  ma- 

chine-tool men  are 
behind  with  their 
orders,  the  lack 
from  this  section, 
which  is  small  at 

best,  is  not  likely  to  prove  very  serious. 
The  railroad  shops  in  this  section  are 
sadly  in  need  of  new  machinery.  But 
this  has  been  true  for  so  long  that  it 
has  become  a  habit  and  cannot  be  as- 

cribed to  war  conditions  in  any  way. 
Wheel  lathes  that  date  back  forty  years 
are  not  just  the  best  equipment  to 
handle  the  large  drivers  of  the  pres- 

ent day. 
Automobile  repair  shops  would  seem 

to  offer  quite  a  field  for  a  lot  of  small 
machinery.  But  a  visit  to  a  few  of 
them  soon  dispels  this  illusion.  With 
the  exception  of  the  Ford  service  sta- 

tions, which  require  a  minimum  of 
repair  equipment,  the  average  garage 
repair  shop  might  almost  as  well  have 
been  in  the  Garden  of  Eden. 

An  oxy-acetylene  outfit,  which  is  of 
course  modern,  a  decrepit  drilling  ma- 

chine and  a  few  files  and  wrenches 
seem  to  complete  the  average  outfit. 
Scored  cylinders  are  filled  by  the  oxy- 
acetylene  torch  and  after  a  half-round 
file  gets  off  most  of  the  surplus  metal, 
an  old  piston,  split  so  as  to  expand 
readily,  serves  as  a  lap.  The  Fair- 

banks Company  has  a  special  de- 
partment for  garage  machinery  and 

appliances,  which  may  improve  these 
conditions,  but  they  are  not  alluring  to 
the  average  machine  builder  at  the 
present  time. 

This  is  not  a  country  of  machine-tool 
equipment  and  the  field  does  not  prom- 

ise much  expansion  in  the  near  future. 

If  I  knew  a  better  land  on  this  glorious  world  of  ours 
Where  a  man  gets  bigger  money  and  is  working  shorter  hours. 
If  the  Briton  or  the  Frenchman  had  an  easier  life  than  mine, 

I'd  pack  my  goods  this  minute  and  I'd  sail  across  the  brine; 
But  I  notice  when  an  alien  wants  a  land  of  hope  and  cheer 
And  a  future  for  his  children  he  comes  out  and  settles  here. 

Here's  the  glorious  land  of  Freedom!   Here's  the  milk-and-honey  goal 
For  the  peasant  out  of  Russia,  for  the  long-subjected  Pole: 
It  is  here  the  sons  of  Italy  and  men  of  Austria  turn 
For  the  comfort  of  their  bodies  and  the  wage.*  they  can  earn, 
And  with  all  that  men  complain  of  and  with  all  that  goes  amiss. 

There's  no  happier,  better  nation  on  the  world's  broad  fare  than  this. 

So  I'm  thinking  when  I  listen  to  the  wails  of  discontent 
And  some  foreign  disbeliever  spreads  his  evil  sentiment 
That  the  breed  of  hate  and  envy  that  is  sowing  sin  and  shame 
In  this  glorious  land  of  Freedom  should  go  back  from  whence  it  came. 
And  I  hold  it  is  the  duty,  rich  or  poor,  of  every  man 

Who  enjoys  this  country's  bounty  to  be  all  American. 
(Copyright,  1919.  by  Edgar  A.  Guest.) 

castings  in  trying  to  overtake  the  de- 
mand for  standard  tools.  The  enforced 

idleness  due  to  the  molders'  strike,  so 
far  from  being  available  for  giving 
concrete- form  to  new  ideas,  has  further 
postponed  developments,  for  it  is  not 
possible  to  make  much  progress  with- 

out the  help  of  the  foundry. 
The  hitches  in  the  negotiations  which 

prevented  preparatory  work  being  put 
in  hand  at  the  deserted  foundries  when 
the  year  opened  have  added  seriously 
to  the  difficulties  of  the  position.  If 
saner  counsels  had  prevailed  when  the 
negotiations  were  re-opened  the  foun- 

dries might  have  been  in  full  swing 
again  by  this  time,  but  much  work  re- 

mains to  be  done  now  before  anything 
like  capacity  production  can  be  restored. 
All  the  normal  activities  cannot  be 

suspended  for  four  months  without  in- 
volving a  great  deal  of  repair  work,  to 

say  nothing  of  the  preliminaries  which 
in  any  case  are  necessary  to  bring  the 
plant  back  into  operation.  Meanwhile 
the  hold-up  in  dependent  industries 
grows  more  disastrous.  There  are  a 
lucky  few  who  have  not  used  up  all 
their  stocks,  and  light  castings  have 
been  obtainable  to  a  limited  extent  from 
the  foundries  which  were  not  quite 
closed  down  by  the  strike,  but  it  has 
been  impossible  to  make  any  general 
progrress.  Makers  of  small  machine 
tools  could  get  heads  and  sometimes  a 
few  beds,  but  these  were  not  of  very 
much    account    without    the    legs    and 

pans.  In  the  same  way  the  automobile 
factories  could  get  some  details,  but 
they  could  not  balance  vdth  cylinders 
and  pistons,  and  though  firms  perse- 

vered in  their  endeavors  to  keep  down 
unemployment  to  the  minimum  it  was 
a  very  doubtful  advantage  from  a  pro- 

duction point  of  view,  for  it  will  entail 
uneconomic  makeshift  expedients  till 
castings  are  forthcoming  to  redress  the 
inequalities.  Good  progress  is  being 

made  with  a  further 
extension  of  Taylor 

&  Challen's  estab- 
lishment, Birming- 

ham, the  large  block 
abutting  on  Consti- 

tution Hill  and  Hen- 
rietta St.  now  being 

built  upon  provid- 
ing a  considerable 

amount  of  additional 
floor  space.  Buck  & 

Hickman,  Ltd.,  Birm- 
ingham, will  shortly 

remove  on  expira- 
tion of  lease  from 

the  premises  it  has 
occupied  in  Station 
St.  to  a  site  in  New- 

ton St.  The  National 
Projectile  Factory, 
at  Dudley,  has  been 
acquired,  by  private 
treaty,  by  the  firm 
of  Harper  Bean, 

Ltd.,  which  will 

equip  it  for  automo- 
bile work  and  gen- 
eral engineering  in 

connection  with  its 
scheme  for  a  united 

system  of  production  embracing  almost 
all  departments  of  automobile  construc- 

tion, from  raw  material  up  to  the  com- 
plete machine.  The  factory  with  its 

equipment  costs  nearly  a  million 
pounds.  Most  of  the  plant  has  been 
disposed  of  under  the  hammer.  With 
regard  to  the  National  Factory,  at 
Blackheath,  for  which  conditional  offers 
were  made  by  several  engineering 
firms,  it  is  now  in  contemplation  to 
devote  it  to  training  disabled  soldiers. 
Among  the  new  factories  which  are 

being  built  in  Birmingham  are  several 
which  are  to  be  devoted  to  the  exten- 

sion of  the  jewelry  industry,  and  firms 
like  Brovm  and  Ward,  Ltd.,  have  a 
number  of  orders  on  hand  in  this  con- 

nection, production  in  certain  branches 
of  the  jewelry  trade  being  in  process 
of  re-organization  on  new  lines  in  which 
machinery  will  play  a  prominent  part. 

Three  Worcester  Firms  Maintain 
New  York  Headauarters 

The  Reed-Prentice  Co.  and  the  Whit- 
comb-Blaisdell  Machine  Tool  Co.  of 
Worcester,  and  the  Becker  Milling 
Machine  Co.,  Hyde  Park,  Mass.,  are 
maintaining  headquarters  for  their  ex- 

port business  at  24  Stone  St.,  New 
York.  The  Reed-Prentice  Co.  is  send- 

ing abroad  its  lathes  and  drilling  ma- 
chines, the  Whitcomb-Blaisdell  Co.  its 

engine  lathes  and  planing  machines, 
and  the  Becker  Co.  its  line  of  milling 
machines. 
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Trade  Currents  From  New  York 
and  Cleveland 
New  York  Letteb 

The  first  two  weeks  of  February 

ended  with  all  lines  of  machine  tools 

active,  and  the  dealers  enjoying  a  run 
of  exceptionally  good  business. 
As  the  machine-tool  export  center. 

New  York  is  watching  closely  the 

fluctuations  of  the  exchange  market. 

Since  the  sharp  decline  of  sterling  last 

week,  machine-tool  exports — except  to 

South  America  and  the  Far  East — 

ceased  abruptly,  and  will  remain  in- 
active until  rates  better  themselves. 

Some  exporters  see  so  little  hope  of 

improvement  in  the  situation  that  they 

are  recalling  their  foreign  representa- 
tives. Still  others  are  cancelling  Eu- 

ropean agencies,  and  turning  attention 
to  the  countries  whose  exchange  is 
quoted  favorably. 
With  the  approach  of  spring,  the 

shipyards  are  coming  into  the  market 

for  various  tools.  Pneumatic  equip- 

ment leads  the  inquiries  with  plate- 

making  equipment  second.  Most  ship- 
yards in  the  New  York  district  have 

contracts  for  all  the  tonnage  they  can 
care  for. 

The  great  blizzard  last  week  was  a 

factor  in  slowing  up  deliveries  of  ma- 
chine tools.  This,  together  vrith  freight 

embargoes,  practically  halted  machine- 
tool  deliveries  in  and  about  New  York 
for  over  a  week. 

Some  increase  in  the  demand  for  used 
machine  tools  has  been  noted  on  the 

part  of  consumers  who  heretofore 
bought  nothing  but  new  equipment. 
Dealers  ascribe  this  to  slow  deliveries 

of  new  tools,  and  now  state  that  even 
slower  deliveries  will  be  the  rule 
from  now  on.  Six  to  nine  months  is 
considered  good  in  most  lines. 

There  is  no  change  in  the  character- 
istics of  orders.  Single  tools  still  make 

up  the  bulk  of  the  machine-tool  busi- 
ness. One  concern,  however,  bought 

twenty-five  tools  in  one  order,  and 
another  took  fifteen. 

The  next  two  weeks  promise  to  have 
a  quiet  tone,  and  a  big  change  in  the 
market  has  been  predicted  for  the 
early  part  of  March  by  dealers  who 
have  been  closely  in  touch  with  the 
situation. 

Cleveland  Letter 

Markedly  unsettled  conditions  have 
developed  in  the  Cleveland  and  Central 
West  machinery  trade  since  official 
Washington  has  started  the  prediction 
for  a  slump  in  prices  on  commodities. 
This  condition  has  been  augmented  still 
further  by  the  sharp  decline  in  foreign 
exchange  rates,  the  tightening  of  credit 
and  the  break  in  stocks. 
The  result  is  that  the  last  week 

finds  the  machinery  interests  in  a 
quandary  as  to  what  the  immediate 
future  will  bring  forth,  and  the  older 
members  of  the  trade  are  disposed  to 
compare  present  conditions  with  those 
that  proceeded  the  financial  upheaval 
in  1907. 
The  mcst  significant  factor  making 

for  this  contention  is  that  sales  repre- 
sentatives both  at  home  and  in  the  field 

already  feel  the  hesitancy  that  made  its 
first  appearance  in  this  locality  late  in 
January.  They  report  that  many  orders 
remain  unfilled,  although  there  is  the 
consolation  that  they  are  not  being 
cancelled.  It  is  admittedly  too  early  to 

know  just  what  the  break  in  the  for- 
eign exchange  rates  will  mean  for  the 

machinery  industry  and  all  export  busi- 
ness, for  that  matter.  Nevertheless  in 

some  firms  advices  have  been  received 
from  representatives,  who  have  been 
abroad  looking  over  the  European 
fields,  stating  that  they  are  coming 
home,  seeing  no  good  in  remaining 
away  at  this  time.  The  first-handed  in- 

formation they  will  bring  with  them  is 
expected  to  offer  a  working  basis  on 
early  future  operations  here. 

Latest  figures  by  the  Federal  Indus- 
trial Census  will  show  that  Cleveland 

leads  the  world  in  the  production  of 
automobile  parts,  exceeding  even  De- 

troit, and  in  addition  that  it  is  turning 
out  100,000  completed  automobiles  each 
year.  A  large  number  of  cars  are  being 
made  in  Cleveland  and  assembled  in 

Detroit,  according  to  Dale  Brovim,  sec- 
retary of  the  Automotive  Association 

of  the  Cleveland  Chamber  of  Commerce. 

V.  C.  Kylberg  Resigns  from 
Machine-Tool  Section  of 

War  Department 

V.  C.  Kylberg,  former  assistant  chief 
cf  the  machine-tool  section,  OflBce  of  the 
Director  of  Sales,  War  Department, 
resigned  from  that  position  Feb.  1  to 
become  associated  with  a  large  machine- 
tool  concern  in  an  executive  capacity. 

Coming  to  the  machine-tool  section 
in  March,  1919,  when  it  was  first  or- 

ganized to  dispose  of  large  quantities 
of  machine  tools  ovsmed  by  the  War 

Department  and  which  had  been  de- 
clared surplus,  Mr.  Kylberg  was  largely 

responsible  for  many  of  the  policies 
and  practices  adopted  by  the  section 
which  later  resulted  in  large  Govern- 

ment sales  of  machine  tools. 

At  the  time  of  his  resignation,  he  was 
handling  the  sale  cf  machine  tools  to 
educational  institutions  as  prescribed 
by  the  Caldwell  Act. 

Although  Mr.  Kylberg's  successor 
has  not  yet  been  announced,  it  is  prob- 

able that  J.  M.  Bowlby,  acting  chief 
of  the  section  during  the  absence  of 
A.  A.  Fuller,  chief,  will  be  selected  to 
fill  the  vacant  position. 

Changes  Back  to  Old  Name 

The  Cleveland  Osborn  Manufactur- 
ing Co.,  Cleveland,  Ohio,  manufacturer 

of  industrial  brushes,  brooms  and  foun- 
dry molding  machines,  has  changred 

back  to  its  old  name,  the  Osborn  Manu- 
facturing Co.  The  main  office  and 

factory  are  located  at  5401  Hamilton 

Ave.,  Cleveland,  Ohio.  Branch  offices 
and  warehouses  are  maintained  in  New 

York,  Detroit,  San  Francisco,  Milwau- kee and  Chicago. 

Applications  for  Machine  Toote 
from  Educational  Institutions 

About  800  applications  have  been 
received  by  the  Office  of  the  Director  of 
Sales,  War  Department,  from  educa- 

tional institutions  in  the  various  states, 
which  are  entitled  to  purchase  machine 
tools  from  the  Government  under  the 
Caldwell  Act. 

Applications  have  been  received  from 
every  state,  in  addition  to  the  District 
of  Columbia  and  Hawaii.  California  is 

leading  the  states  in  the  number  of  ap- 
plications, while  New  York  ranks 

second  and  Pennsylvania  and  Washing- 
ton are  tied  for  third  place. 

The  number  of  educational  institu- 
tions in  each  state  which  have  already 

made  application  to  the  Director  of 
Sales  for  machine  tools  are: 

Alabama       13 
Arkansas       10 
Arizona       6 
California       92 
Colorado        8 
Connecticut       14 
Delaware        2 
Florida        6 
Georgia       9 
Idaho       5 
Illinois        21 
Indiana       16 
Iowa        13 
Kansas        28 
Kentucky        7 
Louisiana       3 
Maine       3 
Maryland       3 
Massachusetts    . .  37 
Michigan       30 
Minnesota       15 
Mississippi        2 
Missouri        8 
Montana        7 
Nebraska     S 

Nevada        8 
New    Hampshire.  7 
New    Jersey    ....  21 
New  Mexico    ....  11 
New  York       74 
North   Carolina    .  4 
North    Dakota      .  9 
Ohio       59 
Oklahoma       7 
Oregon        5 

Pennsylvania    .  . .  G*! Rhode  Island   ...  3 
South  Carolina  .  .  7 
South    Dakota    . .  3 
Tennessee       10 
Texas       13 
Utah       3 
Vermont        2 
Virginia        15 
Washineton     ....  62 
West  Virginia   . .  6 
Wisconsin       25 
WVomlng        6 Dls.   of  Columbia  11 
Hawaii       1 

A  Menace  to  American  Industry 
We  are  doing  everything  we  can 

think  cf  to  bring  home  the  meaning  cf 

compulsory  metric  legislation  to  the  av- 
erage American.  We  have  commented 

editorially,  we  have  printed  many  strong 
letters  from  leaders  of  the  machine 

tool  industry  and  we  have  sent  reprints 
of  these  broadcast.  In  this  issue  is  a 

cartoon  insert  which  emphasizes  the 

danger  in  a  cruder,  more  spectacular 
and  perhaps  more  telling  way  We 
have  not  bound  it  in  so  that  it  can  be 

put  up  in  a  prominent  place  to  spread 
its  message  to  all  beholders. 

Westinghouse  Opportunities  for 
Technical  Graduates 

Westinghouse  opportunities  for  tech- 
nical graduates  are  explained  in  an 

illustrated  pamphlet  bearing  that  title, 

recently  issued  by  the  Westinghouse 
Electric  and  Manufacturing  Company. 

This  booklet  describes  the  plan  which 

has  been  developed  by  this  company  for 

the  training  of  the  graduates  of  tech- 
nical schools  at  all  of  its  various  works. 

In  the  booklet  is  included  a  list  of 

Westinghouse  men  who  originally  en- 
tered the  company  as  graduate  students, 

as  well  as  a  list  of  schools  from  which 
students  have  entered  the  employ  of the  company. 

Copies  of  the  booklet  will  be  sent  to 

anyone  interested  on  application  to  the 
educational  department  of  the  company 
at  East  Pittsburgh. 



430 AMERICAN     MACHINIST Vol.  52,  No.  8 

The  Risdon  Tool  and  Machine  Com- 
pany, Naugatuck,  Conn.,  has  changed 

its  name  to  the  Risdon  Manufacturing 
Company;  there  is  no  change  in  the 
personnel  of  the  company. 

The  Lambert  &  Co.,  Mexico  City,  has 
been  appointed  representative  of  the 
Hart-Parr  tractor  for  Mexico.  The 
Hart-Parr  Company  recently  made  a 
carload  shipment  of  tractors  to  the 
Lambert  Company. 

The  Lindstrom  Tool,  Die  and  Gage 

Works,  Inc.,  50  Silliman  Ave.,  Bridge- 
port, Conn.,  has  changed  its  name  to 

the  Lindstrom  Tool  and  Toy  Co.,  and 
will  manufacture  its  tools,  gages,  dies, 
etc.,  in  the  same  plant. 

Bennett  and  Seeley,  Inc.,  Bridgeport, 
Conn.,  has  been  organized  to  deal  in 
mill  and  foundry  supplies,  etc.  The 
incorporators  of  the  new  company  are 
F.  A.  Bennet  and  E.  B.  Seeley.  The 
capital  of  the  concern  is  $50,000. 
The  Sherritt  &  Stoer  Co.  has  an- 

nounced the  opening  of  its  new  office, 
storeroom  and  warehouse  at  2006-2008 
Market  St.,  Philadelphia,  Pa.,  where  it 
will  maintain  an  exhibition  of  machine 

tools,  railway  and  machine-shop  equip- 
ment. 

B.  J.  McBride,  George  B.  McClen- 
nen  and  Andrew  I.  Meahan  have  pur- 

chased the  business  of  the  Delta  Elec- 
tric Co.,  Philadelphia,  Pa.,  and  will 

conduct  a  business  of  buying,  selling 

and  repairing  electric  motors  and  gen- 
erators and  will  develop  departments 

for  new  and  used  boilers  and  machine 
tools. 

The  Fairbanks  Co.,  Broome  and 
Lafayette  Sts.,  New  York,  has  been 
given  the  distribution  of  the  Lincoln 
electric  motors  for  industrial  purposes. 
This  line  includes  alternating-current 
motors  for  two-  and  three-phase  cir- 

cuits in  capacities  from  i  to  500  hp.; 
also  direct-current  motors  from  i  to 
150  horsepower. 

The  Tacony  Steel  Co.,  Philadelphia, 
Pa.,  has  announced  the  opening  of  a 
Chicago  office  which  will  be  located  in 
the  Marquette  Building.  Frank  B.  Mill- 
wick,  formerly  with  the  Bethlehem 
Steel  Company  and  the  Crucible  Steel 
Company,  will  be  district  sales  manager 
for  this  branch.  Mr.  Millwick  is  a 
member  of  the  American  Steel  Treat- 
ers'  Society. 

The  Peerless  Foundry  and  Machine 
Co.,  of  Atlanta,  Ga.,  is  moving  to 

Chattanooga,  Tenn.,  w'here,  it  is  under- stood, that  this  company  will  establish 
a  foundry  and  machinery  plant.  The 
company  has  rented  quarters  for  the 
present  but  makes  the  announcement 
that  it  intends  to  build  a  plant  of  its 
own  in  the  near  future.  F.  L.  Marco 
is  the  president   of  this  company. 

The  Lilliston  Harvester  Co.,  Albany, 
Ga.,  has  been  incorporated  by  J.  H. 
Lilliston,  Suffolk,  Va.;  C.  J.  Rambo  and 
J.   M.  Webb,  both  of  Edison,   Ga.     It 

is  understood  that  this  company  will 
establish  a  plant  at  Albany  for  the 
manufacture  of  peanut  pickers,  and 
will  also  operate  in  connection  with 

this  plant  a  machine  shop  anc"  foundry. 
It  is  announced  by  the  company  that 
it  will  later  manufacture  gasoline  en- 

gines  and  thrashing   machines. 

The  Road  Gripper  Tire  and  Rubber 
Co.  will  locate  in  Mason  City,  la. 

This  company  was  recently  incorpor- 
ated under  the  Minnesota  State  laws 

by  F.  W.  Bozendahl,  president,  and 
Fred.  Trahms,  secretary.  This  com- 

pany will  give  employment  to  about 
300  men.  For  the  present  it  will 
occupy  a  part  of  the  former  Colby 
motor  plant  and  will  manufacture 
automobile  tires,  inner  tubes  and  rub- 

ber heels. 

The  Service  Engineering  Co.,  25 
Church  St.,  New  York  City,  has  been 
incorporated  under  the  laws  of  New 
York  State.  This  company  will  con- 

duct a  general  engineering  service  busi- 
ness and  will  specialize  in  tne  design 

of  tools,  jigs,  fixtures  and  methods  for 
interchangeable  manufacture  of  motor 
cars,  motor  trucks,  typewriters,  adding 
machines,  etc.  The  officers  of  the  new 
company  are:  Albert  A.  Dowd,  presi- 

dent; Donald  A.  Baker,  vice  president; 
Fred.  E.  Rogers,  treasurer,  and  Thomas 
P.  Orchard,  secretary. 
The  J.  T.  Tractor  Co.,  Cleveland, 

Ohio,  manufacturer  of  the  J.  T.  Trac- 
tor for  agricultural  and  industrial 

purposes,  has  completed  the  first  unit 
of  its  new  factory  at  1515  Fairfield 
Ave.,  Cleveland,  Ohio.  A  15,000-sq.ft. 
assembly  plant  and  other  buildings 
have  been  completed  and  a  58,000-sq.ft. 
machine  shop  is  under  construction. 
The  officers  of  the  company  are:  Fred 
R.  Fuller,  president;  J.  J.  Tracy,  vice 
president  and  chief  engineer;  C.  E. 
Grove,  secretary  and  sales  manager; 
E.  W.  Stevens,  treasurer;  A.  B.  Sabor- 
sky,  production  manager. 

Personals 1 
u 

Robert  G.  Pilkington,  Chicago,  111., 

has  been  appointed  experimental  engi- 
neer for  the  Wahl  Co.,  Chicago,  111. 

H.  G.  Stephens  has  resigned  as 
Eastern  manager  of  the  Republic 
Creosoting  Company  and  has  accepted 
a  position  with  the  Alignum  Company. 

A.  S.  Winter,  formerly  advertising 
and  sales  manager  for  the  Wm.  Powell 
Co.,  has  resigned  to  accept  a  position 
with  the  sales  force  of  the  Fairbanks 
Co.,  Pittsburgh,  Pa.,  and  will  represent 
this  company  in  southern  Ohio. 
Richard  J.  Jacker  has  resigned  as 

designing  engineer  for  the  Stewart 
Warner  Speedometer  Corporation,  Chi- 

cago, and  will  associate  himself  with 
the  American  Coke  and  Chemical  Co., 
as  designing  mechanical  engineer. 

John  A.  Rathbone;  formerly  con- 
nected with  the  Wasson  Piston  Ring 

Co.,  Plainfield,  N.  J.,  and  inventor  of 
the  Rathbone  multiple  molding  process 

is  now  associated  with  the  H.  M.  Lane 
Co.,  industrial  engineers,  Detroit,  Mich. 
Mr.  Rathbone  will  assist  in  general 
foundry  layout  work  and  foundry 
equipment  arrangement. 
John  Clyde  Oswald,  president  of 

the  Oswald  Publishing  Company  and 
publisher  of  the  American  Printer,  is 
also  associated  with  the  Preston  Trad- 

ing Co.,  33  West  42d  St.,  New  York  City, 
as  vice-president.  Mr.  Oswald  has  also 
been  elected  president  of  the  National 
Paper  Trades  Exchange,  a  subsidiary 
company  publishing  Paper  and  Ink. 
A.  A.  Roelofs,  formerly  special 

representative  of  the  Precision  and 
Thread  Grinder  Manufacturing  Com- 

pany in  the  Ohio  territory,  has  been 
advanced  to  the  position  of  manager  of 
the  Chicago  office.  The  Precision  and 
Thread  Grinder  Manufacturing  Com- 

pany, Philadelphia,  Pa.,  manufactures  of 
the  multi-graduated  precision  grinding 
machines. 

N.  Rockwell,  formerly  Detroit  rep- 
resentative of  the  Republic  Creosoting 

Co.,  Indianapolis,  Ind.,  has  been  pro- 
moted to  the  position  of  Eastern  man- 

ager of  this  company  and  will  be  lo- 
cated at  the  Philadelphia  office.  E.  J. 

Day,  of  Buffalo,  has  been  placed  in 
charge  of  the  Detroit  office  and  E.  E. 
Bolte  has  been  appointed  manager  of 
the  Chicago  office. 

A.  R.  Petterson,  formerly  with  the 
engineering  department  of  the  Osgood 
Bradley  Car  Co.  of  Worcester,  Mass., 
is  now  acting  chief  engineer  and 
director  of  production  for  the  Allen 
Spindle  Corporation,  Boston,  Mass. 
Previous  to  his  connection  with  the 

Bradley  Car  Co.,  Mr.  Petterson  was 
president  and  general  manager  of  the 
Petterson  Engineering  and  Manufac- 

turing Co.;  desigrners  and  builders  of 
special  machinery,  tools  and  jigs. 

B.  G.  Koether,  after  eighteen  years 

of  service  with  the  Hyatt  Roller  Bear- 
ing Co.,  has  been  promoted  to  the  vice 

presidency  of  the  organization  and  will 
leave  Detroit  in  a  short  time  for  Har- 

rison, N.  J.,  where  he  will  have  his 
headquarters,  as  head  of  the  entire 
sales  and  advertising  departments  of 

the  company.  Mr.  Koether  was  assist- 
ant sales  manager  of  the  company  at 

Harrison,  N.  J.,  when  he  was  promoted 
to  sales  manager  ten  years  ago  and 
came  to  Detroit  to  take  up  his  new 
duties. 

E.  I.  Chapin,  for.  the  last  few  years 
assistant  factory  manager  for  the 

Brown-Lipe  Chapin  Company's  plant  in 
Syracuse,  X.  Y.,  has  resigned  his  po- 

sition to  take  active  charge  of  the 
Chapin  &  Baker  Manufacturing  Co., 
Syracuse,  of  which  he  is  now  manager. 
Previous  to  his  connection  vnth  the 
Brown-Lipe  Chapin  Co.,  Mr.  Chapin 

was  with  the  H.  H.  Franklin  Manufac- 
turing Co.,  Syracuse.  The  Chapin  & 

Baker  Manufacturing  Co.,  which  was 

organized  by  Mi-.  Chapin  and  his  asso- 
ciates some  months  ago,  is  manufactur- 

ing a  line  of  special  tools,  including 
reamers,  counterbores,  toolholders,  etc., 

and  is  engaged  in  jigs,  fixture,  and  gen- 

eral contract  work.      "* 
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Taper  Turninr  Tool,   "CToban," 
Fairbanks  Co.,  Distributors,  New  Yorlc  City. 

"American  Machinist,"  Jan.   15,   1920. 

The  tool  is  designed  for  use 
with  a  hand  screw  machine,  auto- 

matic screw  machine,  or  lathe. 
and  is  fitted  .with  a  straight 
shank  or  taper  shanlc  as  required. 
It  will  automatically  cut  any  taper 
from  A  in.  per  foot  to  J  in.  per 
foot  and  any  length  up  to  6  in. 
and  it  can  be  furnished  to  meet 
greater  capacities  if  desired.  The 
tool  is  entirely  self-contained  and 
is  not  affected  by  lost  motion  in 
the  turret  or  tailstock. 

Pointing  Maclllne,  "Namco"  Bar, 
National  Acme  Co.,   Cleveland,   Ohio. 

"American  Machinist."  Jan. 15.   1920. 

The  machine  is  used  to  point  the 
ends  of  bar  stock  preparatory  for 
screw-machine  operations.  Being  port- 

able, it  can  be  easily  removed  from 
place  to  place  where  the  stock  is 
stored.  The  revolvimg  cutter  head 
carries  a  plain  cutter  that  is  easily  re- 

movable for  sharpening.  A  flanged 
base  is  provided  to  prevent  tlie  chips 
from  dropping  on  the  floor.  When  pre- 

paring large  amounts  of  stock,  two 
machines  operating  end  to  end  may  be 
used  to  advantage  ;  in  such  a  case  it 
would  be  unnecessary  to  reverse  the 
bar.  The  machine  is  driven  by  a 
1-hp.  motor  that  is  complete  with 
switch  and  all  necessary  connections. 
The  dimensions  of  the  machine  are: 
length,   4   ft. ;   width,   2   ft. ;   height,   4   ft,   including   motor. 

1932   Arch 
Ortnding  Attarhment.  AInlti-Gradaated  Precision. 

Precision   and   Thread    Grinder    Manufacturing   Co., 
St..    Philadelphia,    Pa. 

"American  Machinist,"  Jan.   15,   1920. 
The  wheels  are  beveled  so 

that  they  grind  on  opposite 
sides  of  the  thread  angle.  On 
production  work  where  a  large 
number  of  duplicate  pieces  are 
to  be  ground,  the  wlieels  are  set 
to  the  thread  of  the  first  part. 
The  threads  on  the  following 
pieces  are  set  to  the  wheels, 
provision  being  made  for  this  by 
an  adjustable  dog.  After  the 
wheels  are  once  set  redressing 
them  does  not  change  their 
alignment  in  relation  to  the 
thread.  A  graduated  scale  is 
provided  for  setting  the 
wheel  center  to  the  same  height 
as  the  work  center.  It  is 
claimed  that  using  two  of  these 
machines  on  thread  grinding  will  result  in  increased  pro- 
ductJon.  In  addition  to  thread  grinding  a  variety  of  plain  grind- 

ing, both  internal  and  external,  may  be  done  on  this  machine. 

Belt   Shifter,   Mechanical. 
Kremer-Cummins  Machine  Co.,  133  East  55th  St.,  Cleveland,  Ohio. 

"American  Machinist,"  Jan.   15,   1920. 
Designed  for  use  in  connection 

with  cone  pulleys  and  operated  by 
means  of  two  handles.  Is  attached 
overhead  near  the  cone  pulley  but 
is  supported  by  independent  brackets 
that  are  adjustable  to  suit  condi- 

tion!!. A  single  piece  of  channel 
iron  of  suitable  strength  is  used  to 
support  a  sliding  carriage  that  is 
moved  by  means  of  a  rack-and- 
pinion  arrangement.  The  rack  is 
formed  by  cutting  teeth  in  one  leg 
of  the  channel,  the  pinion  being 
attached  to  the  end  of  a  i-in.  shift- 

ing rod  that  can  be  turned  by  means 
of  a  handle  at  the  lower  end.  At- 

tached to  the  carriage  is  a  loop  that 
surrounds  the  belt.  Hence,  as  the 
carriage  is  moved  along  the  channel, 
the  belt  is  carried  with  it.  A  separ- 

ate shifting  rod,  made  of  i-in.  pipe, 
is  used  for  the  belt  at  the  lower 
pulley. 

8teadyre»,t,   loathe. 
Advance  Machinery  Co.,  Lower  Mosley  St.,  Manchester,  England. 

"American   Machinist"    (English   Edition),  Dec.   27,   1919. 

The  chief  improvement  is  in  the  form  of  the  hinge.  The  cap, 
instead  of  being  pivoted  to  the  base  by  projecting  lugs,  swings 
on  a  pin  through  the  medium  of  an  eye-bolt  uniform  with  the 
front  clamping  bolt.  To  enable  the  cap  to  be  swung  over,  the 
rear  upper  corner  of  the  base  is--  rounded.  The  cap  can  be  firmly 
tightened  down  at  the  rear  as  well  as  at  the  front,  by  a  simple 
tightening  of  the  front  bolt.  After  the  locknut  on  the  rear  bolt 
is  once  adjusted  by  firmly  tightening-down  the  cap  with  it,  no 
further  adjustment  is  needed  until  wear  takes  place.  A  second 
improvement  consists  in  the  central  arrangement  of  the  steady- 
bars  and  their  nuts.  The  stresses  from  the  work  are  resisted 
directly  in  the  line  of  force,  not  by  screws  disposed  at  the 
sides  of  the  bars  as   is   a   common   construction. 

Bender,  Hydraulic  Plate. 
Rice   &   Co.,   Ltd.,   Leeds,    England. 

"American   Machinist"    (English   Edition),   Jan.    3.   1920. 

For  bending  boiler  shell  plates  up  to  15  ft.  wide  by  2  in.  thick. 
The  ram  cannot  be  connected  direct  to  the  moving  beam,  owing 
to  unequal  thrust,  which  would  occur  when  a  narrow  plate  was 
being  bent.  To  give  a  parallel  movement  to  the  moving  beam  the 
makers  have  adopted  the  lever  principle.  They  claim  small 
fractional  loss  in  the  machine,  practically  the  whole  power  of 
ram  being  exerted  on  plate ;  power  exerted  is  constant  through 
whole  stroke  of  the  beam.  Two  methods  are  provided  for 
feeding  plates  through  the  dies ;  one  by  gripping  rollers  on  the 
left  the  other  by  revolving  drum  and  wire  rope — both  actuated 
by  small  hydraulic  cylinder.  Rate  of  feed  is  set  by  a  slotted 
plate  connected  to  cylinder.  Feeding  is  automatic.  Stroke  of 
main  ram  controlled  by  tappet  rod  acting  on  the  workmg  valve. 
Machine  is  built  entirely  of  steel :  has  overall  length  of  22  ft. 
by  5   ft.,   is   20  ft.    in   height. 

Prilling:  and  Boring  Maclllne,  Continuous. 
Foote-Burt   Co.,   Cleveland,   Ohio. 

"American   Machinist."  Jan.   22,   1920. 

The  machine  is  single-purpose,  twelve- 
spindle  and  attended  by  a  single  operator. 
The  spindles  have  a  vertical  adjustment  of 
8  in.,  making  it  possible  to  take  care  of  the 
wear  on  the  tools  and  also  to  raise  the 
spindle  for  removal  of  the  tool.  Power  is 
furnished  to  the  machine  by  lielt  drive  to  a 
three-step  cone  pulley.  The  spindle  head  is 
rotated  by  a  drive  from  the  main  shaft 
through  a  set  of  change  gears  which  have 
further  reduction  through  a  worm  gear,  and 
this  drives  a  pinion  running  in  an  internal 
gear  in  the  base  of  the  rotating-spindle 
body.  The  change  gears  are  provided  .<iO 
that  the  speed  of  rotation  can  be  altered 
if  required  by  the  character  of  the  work  or 
the  materlaL  The  total  height  of  this  ma- 

chine is  8  ft.  6  in.  and  the  diametrical  dis- 
tance from  center  to  center  of  the  work 

spindles  is  48  in.,  while  their  chordal  center 
to  center  distance  is  12J   in. 

Turning  and  Facing  Machine,  Continuous. 
Foote-Burt  Co.,  Cleveland,   Ohio. 

"American  Machinist,"  Jan.  22,  1920. 

The  machine  is  single-purpose, 
lias  twelve  spindles  and  is  at- 

tended by  a  single  operator. 
The  machine  as  set  up  in  the 
illustration  runs  with  a  spindle 
speed  of  75  r.p.m.  and  has  a 
tool  feed  of  0.00975  in.  per  revo- 

lution. The  spindle  speed  is 
judged  proper  for  this  particular 
piece  of  work  and  is  geared  down 
from  a  pulley  speed  of  300  r.p.m. 
At  this  speed  and  feed  the  total 
time  per  cvcle  of  the  machine  is 
3.6  min.,  or  16.6  revolutions  of 
the  spindle  head  per  hour.  This 
gives  a  rate  of  machine  produc- 

tion equal  to  132  completed  pieces 

per  hour. 

Clip,  paste  on  3  x  5-in.  cards  and  file  as  desired 
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Miss  Kathryne  M.  Haun,  treasurer 
of  E.  F.  Houghton  &  Co.,  Philadelphia, 
Pa.,  engaged  in  the  manufacture  of 
industrial  oils  and  leather  goods,  died 
Feb.  9  at  her  home,  1332  Wagner  Ave., 
Philadelphia,  after  a  short  illness  from 
pneumonia.  Miss  Haun  entered  the 

employ  of  Houghton  &  Co.  to  do  m^nor 
clerical  work  and  when  the  company 

was  incorporated  in  1910  she  was  ap- 
pointed treasurer  of  the  company  be- 

cause of  her  grasp  of  the  company's financial  affairs. 

Henry  B.  Bartlett,  of  Bogota,  N.  J., 
died  Jan.  18,  1920,  from  pneumonia. 
Mr.  Bartlett  was  born  1856  in  Carbon- 
dale,  Pa.  He  began  his  mechanical 
experience  in  1872  at  the  old  locomotive 
works  in  Paterson,  N.  J.,  and  completed 
his  trade  at  the  Faerel  Foundry  and 
Machine  Co.,  Waterbury,  Conn.  Since 
that  time  he  has  been  connected  with 

the  Dietrich  &  Harvey  Co.,  Balti- 
more, in  the*  manufacture  of  its  open- 

side  planing  machines ;  the  Bullard  Ma- 
chine Co.,  Bridgeport,  Conn.;  and  later 

with  the  small-tool  department  of  Pratt 

&  Whitney.  In  1896  he  went  to  Berl'n, Germany,  as  general  manager  of  the 
Ludwig  Loewe  Co.,  a  large  manufac- 

turer of  shop  tools  and  machines.  Mr. 
Bartlett  returned  to  America  in  1902 
and  became  teacher  of  tool  and  machine 

making  at  the  Hebrew  Technical  Insti- 
tute of  New  York.  This  position  he 

held  for  eleven  years.  At  the  time  of 
his  death  Mr.  Bartlett  was  consulting 
engineer  for  B.  T.  Perkins  &  Sons  and 
their  allied  paper  interests  at  Holyoke, 
Mass. 

E.  Fred.  Wood,  formerly  vice  presi- 
dent of  the  International  Nickel  Com- 

pany, died  suddenly  on  Jan.  5,  1920,  in 
the  sixty-second  year  of  his  age.  Mr. 
Wood  was  born  in  Milwaukee  on  Aug. 
28,  1858.  After  leaving  college  he  de- 

voted himself  assiduously  to  the  study 
of  metallurgy.  He  entered  the  employ 
of  the  Carnegie  Steel  Company  and 
rapidly  rose  to  the  position  of  assistant 
general  superintendent  of  the  Home- 

stead plant,  which  position  he  filled  for 
a  number  of  years.  Upon  the  organ- 

ization of  the  International  Nickel  Com- 
pany he  became  first  vice  president  and 

a  member  of  the  board  of  directors  and 
of  its  executive  committee.  When  the 
United  States  entered  the  World  War, 
Mr.  Wood  resigned  his  official  connec- 

tion with  the  International  Nickel 
Company  to  devote  himself  to  public 
work,  and  became  a  member  of  the 
Committee  on  Production  of  the  War 
Industries  Board,  of  which  committee 
Samuel  Vauclain,  president  of  the  Bal- 

timore Locomotive  Works,  was  chairman. 
Mr.  Wood  served  continuously  on  this 
board  during  the  entire  period  of  the 
war,  without  compensation.  He  was  a 
member  of  the  University  of  Michigan 
Club,  the  Automobile  Club,  the  New 
York  Athletic  Club,  the  Society  for 
Electro-Chemical  Engineers  and  of  the 
Railroad  Club. 

Construction  Metallique  Repre- 
sentative Returns  to  Belgium 

for  Two  Months 

Lieutenant  Marc  Jeanjean,  who  has 
been  in  Washington  for  the  past  six 
months  representing  the  Societe  le 
Construction  Metallique  of  Brussels, 
Belgium,  in  the  purchase  of  large  quan- 

tities of  machine  tools  from  the  Govern- 
ment, has  left  for  Belgium. 

Lieutenant  Jeanjean,  according  to 

present  plans,  will  return  to  this  coun- 
try within  two  months,  and  it  is  ex- 

pected that  he  will  bring  with  him 
additional  orders  for  machine  tools  and 
shop  equipment. 

On  his  return  trip,  Lieutenant  Jean- 
jean anticipates  making  large  pur- 

chases of  machine  tools  and  shop  equip- 
ment on  the  open  market.  The  material 

purchased  from  the  War  Department 
has  been  entirely  satisfactory,  but  a 
number  of  the  machine  tools  desired  by 
the  Construction  Metallique  are  not 
obtainable  from  among  the  surplus  sup- 

ply of  the  War  Department. 

Export  Opportunities 
3S 

Foundry  and  Machine  Company 
Purchases  Part  of  Explosive 

Plant  at  Nitro,  W.  Va. 
The  Central  Foundry  and  Supply 

Company,  of  Columbus,  Ohio,  with 
which  the  Cummings  Machine  Com- 

pany, of  Minster,  Ohio,  is  consolidated, 
has  just  completed  negotiations  for  the 
purchase  from  the  Charleston  Indus- 

trial Corporation  of  five  of  the  large 
bu-ldings  at  Nitro,  W.  Va.  These 
buildings  were  built  and  occupied 
during  the  war  by  the  United  States 
Government  for  the  manufacture  of 
war  equipment. 

With  the  purchase  of  the  five  large 
buildings  at  Nitro,  the  Ohio  concern 
acquired  5J  acres  of  land  and  a  num- 

ber of  smaller  buildings.  This  sale 
represents  the  first  purchase  by  an 
individual  concern  of  any  of  the  in- 

dustrial buildings  at  Nitro. 
The  War  Department  during  the 

early  part  of  December,  1919,  con- 
summated a  sale  to  the  Charleston 

Industrial  Corporation  of  the  explosive 
plants  and  otl;er  facilities  owned  by 
the  Government  at  Nitro.  The  trans- 

action involved  an  exchange  of  $8,551,- 
000.  Under  the  terms  of  the  contract, 
the  Charleston  Industrial  Corporation 
was  not  permitted  to  resell  any  part 
of  the  facilities  at  Nitro  without  the 
approval  of  the  War  Department. 
The  sale  to  the  Central  Foundry 

and  Supply  Company  was  approved  by 
the  Ordnance  Salvage  Board  at  Wash- 
ington. 

The  buildings  purchased  comprise  a 
sheet-metal  shop,  a  brass  and  iron 
foundry,  a  pipe  and  electric  shop,  weld- 

ing shops  and  a  number  of  small 
buildings. 

It  is  understood  that  the  intention 
of  the  Central  Foundry  and  Supply 
Company  is  to  establish  a  branch  plant 
at  Nitro,  and  remodeling  of  the  build- 

ings and  the  installation  of  new  ma- 
chinery and  equipment  are  expected  to 

take  place  immediately. 

The  Bnrean  of  Foreign  and  Domestlo 
Commerce,  Department  of  Commerce. 
Washinsrton.  D.  C.  has  inquiries  for  the 
agrencies  of  macliinery  and  machine  tools. 
Any  Information  desired  resardlng  these 
opportunities  can  be  secured  from  the 
above  address  by  referring  to  the  number 
foUowing    each    item. 

A  firm  of  engineers  In  Prance  desires  to 
secure  an  agency  from  manufacturers  for 
the  sale  of  factory  equipment  and  machine 
tools.  Correspontience  should  be  In  French. 
Reference.     No.  31,633. 

Catalogs  and  estimates  are  desired  by 
a  firm  in  Cuba  for  the  purcnaae  of  28  klloa 
of  10-in.  and  12-in.  cast-iron  pipe,  uni- 

versal Joints ;  two  steel  water  tanks,  each 
of  1,000.000  gal.  capacity ;  and  rock  crush- 

ing machinery,  capacity  about  40  m.  daily, 
with  gasoline,  crude  oil,  or  steam  motive 
power.  Quotations  should  be  given  f.o.b. 
New   York.      Reference.      No.    31,630. 

A  merchant  firm  in  Ireland  desires  to  pur- 
cha.se  general  tool  supplies,  drilling  and 
grinding  machinery.  Quotations  should  bo 
given  c.i.f.  port  in  Ireland.  Payment,  cash 
against  documents.     Reference.     No.  31.813. 
A  merchant  in  South  Africa  desires  to 

purchase  general  picture-frame-making 
machinery.  Terms,  cash.  Reference.  No. 31,935. 

A  glass  manufacturing  concern  in  India 
desires  to  purchase  glass-making  machin- 

ery, for  use  with  coal  fuel,  of  a  daily  ca- 
pacity of  about  five  tons,  for  the  manufac- 

ture of  bottles,  sheet  glass,  chimneys,  soda- 
water  bottles,  tumblers,  etc  Quotations 
should  be  given  ci.f.  port  of  India.  Pay- 

ment, cash  against  documents,  or  If  re- 
ouired,  cash  with  order.  References.  No. 
31,933. 
A  commercial  agent  in  England  desires 

to  purchase  direct  for  consumer,  18-in. 
cast-iron  gas  mains,  spigot  and  socket 
type,  in  12-ft.  lengths.  Full  specifications, 
terms,  etc.,  are  required.  Quotations  should 
be  given  delivered  on  board  steamer  In 
Knglish  port     Reference.     No.  31,929. 
A  fruit  company  in  Honduras  desires  to 

purchase  tractors  for  farm  work.  Quota- 
tions should  be  given  f.o.b.  New  Orlaana 

Payment,  cash.     No.  31.930. 
A  merchant  in  France  desires  to  pur- 

chase electric  appliancea  Quotations 
should  be  given  c.i.f.  French  port.  Pay- 

ment, cash.  Correspondence  may  be  In 
English.     Reference.     No.   31,931. 

A  firni  of  manufacturers  In  Spain  desires 
to  secure  the  sole  agencj'  on  commission 
for  the  sale  of  electrical  machinery  and 
supplies,  electric  flat  irons,  machinery 
belting.  Correspondence  should  be  in  Span- 

ish.    References.      No.    31,689. 
A  firm  in  Spain  desires  to  purchase  ma- 

chine tools,  pumps,  ventilators,  grease  cups, 
tools,  elevating  machinery,  and  caTi-making 
machinery.  Quotations  should  be  given 
f.o.b.  American  port.  Correspondence  m.ay 
be   in  English.     References.      No.    31,755. 
A  manufacturer  in  Austria  desires  to 

get  in  touch  with  manufacurers  of  machine 
tools  of  all  kindq,  leather  belting,  and  ma- 

chinery and  supp.ies  required  by  foundries. References.      No.    31,761. 
A  firm  specializing  in  American  electrical 

manufactures  in  England  desires  to  secure 
an  agency  or  purchase  electrical  machinery 
and  control  gear,  motor  and  generators, 
alternating  and  direct  current.  Will  pur- 

chase if  agency  is  unobtainable.  Quotations 
should  be  given  c.i.f.  English  port.  Ret.  No. 
31,496. 

A  manufacturing  company  In  India  de- 
sire.s  to  purchase  and  secure  an  agency  for 
abrasives,  anvils.  Babbitt  metal,  lielt  fast- 

eners and  tighteners,  blocks  (tackle),  blow- 
ers, boiler  compound  and  graphite,  boiler- 

room  supplies,  cement,  bolt  and  nut  ma- 
chinery, and  machinery  and  tools  of  all 

kinds.  Quotations  should  be  given  f.o.b. 
shipping   port.      Reference.      No.    31,906. 

A  commercial  agent  in  Morocco  desires 
to  secure  the  representation  of  the  manu- 

facturers and  exporters  for  the  sale  of 
galvanized-iron  products,  hardware,  enam- 

eled iron,  zinc  in  sheets,  building  materials, 
tools,   etc.     Reference.     No.   31.894. 

A  company  in  Eneland  desires  to  pur- 
chase for  resale  to  clients  hea\T  steel  melt- 

ing Fcrap.  no  limit  to  quantity :  billet."", 
blooms,  slabs,  and  Inerots  for  shipbuilding 
purposes.  Quotations  desired,  cif  M.in- 
chester,  Liverpool.  and  Middlesbrough. 
Terms,  payment  against  documents  in  Eng- 

land.    Reference.     No.   31.897. 
fContinued  on  Page  iSOd) 
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Milling;  Machine,  Two  Bplndio  SpUne. 
Taylor  &  Fenn  Co.,  Hartford,  Conn. 

"American    Machinist,"    Jan. 22,    1920. 

This  machine  is  automatic  In 
operation  and  will  simultaneously 
machine  two  spline  grooves  on 
oppo.site  sides  of  the  same  piece, 
smgle  splines  of  the  ram'!  or 
different  dimensions,  simultane- 

ously on  two  pieces,  or  i.iruug.i 
slots  such  as  drift-pin  slots  or 
cutter  slots  in  boring  bars  and 
similar  work.  Splines  of  exact 
duplicate  lengths  and  uniform 
finish  and  accuracy  can  be  pio- 
duced  in  a  minimum  period  of 
time,  the  duration  of  which,  of 
course,  depends  on  the  length, 
width  and  depth  of  the  spline  and 
the  cutting  resistance  of  the  metal 
being  worked.  Specifications : 
Will    spline    work    up   to    5    in.    in 
diameter  and  6  in.  long;  longer  work  may  be  splined  by  resetting; 
spindle  speeds,   (6)  from  302  to  1,885  r.p.m. ;  table  feeds,  10. 

Wrench,  Hopper  Car  Safety. 

Safety    Wrench    and    Appliance  •  Co.,     ISth    and    Cherry    Sts., Philadelphia,   Pa. 

"American  Machinist,"  Jan.  22,  1920. 
It  is  said  to  have  automatic  features  that  protect  the  workman 

at  all  times  against  injury,  when  opening  the  car;  aiso  that  the 
car  can  be  opened  much  quicker  than  by  the  usual  method.  The 
handle  is  offset,  to  permit  free  movement,  and  two  pawls 
are  provided  for  the  ratchet,  one  of  which  Is  ready  to  act  in 
case  the  door  should  stick.  In  operation  the  car  dog  is  held  up 
and  the  wrench  lowered  with  a  quick  motion  ;  the  pawl  will  then 
automatically  spring  out,  allowing  the  hopper  door  to  drop.  If 
the  door  does  not  start,  the  handle  is  raised  and  then  pressed 
down,  thus  forcing  the  door  open. 

DrllllnK  Machine,  Crankshaft  OU-HoIe. 
Edwin  Harrington  Son  &  Co.,  Inc.,  Philadelphia,  Pa. 

"American    Machinist,"   Jan.    22.    1920. 

.Speeiflcations :  Drilling  capac- 
ity in  steel,  ft-in.  holes ;  dis- 

tance between  spindles,  maximum 
lOi-in.,  minimum  78-in. ;  spindle 
traverse  8-in. ;  height,  spindles 
above  tahle  4?-in..  t-^hl"  iiX-^-e 
floor,  31  In. ;  taper  hole  in  spin- 

dles, Morse  No.  2 ;  spindle  speeds, 
1  000  rom  ■  t'feds  pe  i .;  u..- tion  of  spindle,  0.002,  0.003,  0.004 
and  0.005-in. ;  size  of  each  motor 
i  hp.  ;  speed  of  eich  moto-  1  750 
r.p.m.;  floor  space.  69  z  48  tn.; 
weight,  without  motors  2,150  lb., 
with  motors  2,415  lb. 

Drier,  Bull  I>ad]c. 
Hauck  Manufacturing  Co.,  Brooklyn,  N.  Y. 

"American   Machinist,"   Jan.   22,   1920. 

The  burner  operates  with  com- 
pressed air  at  a  pressure  from 

20  to  100  lb.,  burns  fuel  oil, 
crude  oil  or  kerosene,  and  lights 
instantly.  The  flame  spreads 
eveniy  and  quickly  and  is  directed 
downward  toward  the  bottom  of 
the  ladle.  The*  drier  heats  the 
bottom  and  sides  of  the  ladle 
white-hot,  if  required,  and  it  Is 
claimed  to  be  a  more  efficient 
and  less  expensive  method  than 
the  use  of  wood  Area 

Tipped    Too!s,    Znbar. 

Zubar  Manufacturing  Co.,   Inc.,  £701   McMahon  Ave.,  Philadel- 
phia,   Pa. 

This  line  of  tools  Includes  all 
standard  shapes  and  sizes  and  ij 
furnished  in  special  shapes  to 
suit  requirements.  The  design 
is  intended  to  combine  the  ad- 

vantages of  a  solid  forged  tool 
such  as  heat  conductance, 
strength,  etc.,  with  the  economical  ftjutuies  of  the  built-up  tool. 
The  material  in  the  shank  allows  the  tool  to  "give"  before  it  will 
break  and  the  tip  may  be  rchardened  at  any  time  In  the  usual 
way.  The  tools  can  be  tipped  with  any  make  of  high-speed  steel 
desired  by  the  customer  and  are  furnished  ground,  ready  for  use. 

Flexible  Shaft,  "Strand"  Link  Type. 
N.  A.  Strand  &  Co.,  549  West  Washington  Boulevard, 

Chicago,    III. 

"American  Machinist,"  Jan.   22,   1920. 

It  is  said  that  in  shafts  of  this  typo  the  wear  on  the  joints 
Is  reduced  to  the  minimum. 

Specifications :  Standard  length,  7  ft.  ;  links,  1  in.  in  diameter ; 
diameter  over  casing,  li  in. ;  maximum  speed,  1,750  r.p.m. ;  power 
delivered,  2  hp.  at  400  r.p.m. ;  will  operate  grinding  wheels  up  to 
10  X  li  inches. 

Cherrying:  Attachment,  Jackson  Die-Sinkini;  Machine. 
Jackson  Machine  Tool  Co.,  Jackson,  Mich. 

"American   Machinist,"   Jan.    22,    1920. 

Is  now  being  put  on  the  No.  5 
and  No.  6  Jackson  dnplex  typeless 
die-sinking  machines.  This  re- 

design of  the  attachment  has 
been  adapted  from  a  similar  at- 

tachment which  was  first  brought 
out  for  the  No.  10  machine.  The 
rotary  oscillating  motion  is  pro- 

vided by  means  of  a  connecting- 
rod  attached  to  the  lug  on  the 
upper  side  of  the  toolholder.  The 
tool  housing  has  a  small  move- 

ment so  timed  that  the  cutter 
is  lifted  from  the  cut  on  Its 
return  stroke  and  again  lowered 
on  the  cutting  stroke.  Ample 
bearing  ways  and  take-up  gibs 
Insure   it  against  wearing  loose. 

(irindinK  Machine,  "Diamond"  Snrtace. 
Diamond  Machine  Co.,   Providence,   R.   L 

"American    Machinist,"   Jan.    22,    1920. 

Improved  automatic  surface-grind- 
ing machine.  One  improvement  is  In 

the  elimination  of  one  motor.  In  the 
older  type  of  machine  separate  motors 
were  used  for  the  spindle  and  table 
drives  while  in  the  improved  type  but 
one  motor  of  3  hp.  is  used  for  both 
purposes.  Power  is  transmitted  to  the 
spindle  by  chain  and  belt  drive  and  to 
the  table  by  chain  drive  through  worm 
gearing  and  a  belt.  The  second  Im- 

provement is  in  the  method  of  hang- 
ing the  counterweight  By  use  of  the 

overhanging  arm  shown  in  the  illus- 
tration, the  cable  for  the  counter- 

weight la  kept  free  from  contact  with 
any  part  of  the  machine,  thus  pro- 
venting  wear  and  assuring  Its  free  movement. 

Clip,  paste  on  3  x  5-in.  cards  and  file  as  desired 
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Merchants  in  Scotland  desire  to  purchase 
acetyiene  lamps  used  by  miners  in  coal 
pits,  wire  nails,  and  bar  iron  and  sheets. 
Quotations  should  be  given  c.i.f.  Glasgow 
or  Leith.  Payment,  cash.  Reference.  Is'o. 31,900. 

A  manufacturer  in  Japan  desires  to  pur- 
chase machinery  for  renewing  flies.  Full 

information  regarding  capacity  of  machin- 
ery, price  lists,  etc.,  are  requested.  Quota- 

tions should  be  given  c.i.f.  Japan.  Terms, 
cash.      Reference.      No.    31,899. 

A  firm  in  Sweden  doing  an  import  busi- 
ness desires  to  secure  an  agency  for  the 

sale  of  cutlery  and  hardware.  Reference, 
No.  31,843. 

An  engineer  in  Spain  desires  to  secure 
agencies  and  purchase  all  kinds  of  machin- 

ery for  electric,  hydraulic,  metallurgic,  and 
chemical  industries.  Payment,  cash  against 
delivery  of  merchandise.  Correspondence 
should  be  in  Spanish,  French  or  Italian. 
Reference.     No.  31,847. 
A  rice  miller  in  India  desires  to  pur- 

chase one  horizontal  steam  engine,  9-in. 
cylinder  and  16-in.  stroke ;  one  vertical 
boiler  of  10  hp.,  complete  with  fittings,  and 
chimney,  pressure  100  lb.  ;  one  tubular 
boiler,  of  10  hp.,  complete  with  fittings  and 
chimney,  pressure  100  lb.,  above  to  be 
tested  to  200  lb.  hydraulic  pres.sure,  chim- 

neys to  be  extra  long  to  burn  husk  fuel : 
one  duplex  pump,  3  x  2  x  3  in. ;  and  one 
screw-cutting  gap  bed  lathe,  10  ft.  long, 
with  3-ft.  swing  in  gap,  9  in.  centers 
(height),  or  nearest  size.  Quotations 
s<iould  be  given  c.i.f.  Rangoon.  Payment, 
cash  in  full  with  order.  Reference.  No. 
31,857. 
A  company  in  lingland  desires  to  pur- chase motors  for  use  in  the  construction  of 

electric  vehicles,  in  quantities  of  from  five 
to  twenty  per  week,  sizes.  4,  6,  and  8  hp., 
and  voltage  for  either  sizes  of  88  for  lead 
batteries,  and  60  for  Edison  batteries.  The 
motors  should  be  in  every  way  suitable  for 
traction  purposes,  and  be  capable  of  giving 
three  times  the  normal  torque  at  one-half 
speed  for  10  min.  and  have  the  highest 
possible  efficiency  from  half  load  to  200 
per  cent  overload,  fitted  with  ball  bearine:s 
and  totally  inclosed.  Quotations  should  be 
given  c.i.f.  English  port.  Reference.  No. 
31,859. 

A  firm  in  France  desires  to  secure  the 
agency  for  machinery  and  tools,  farm  im- 

plements, etc.  Correspondence  may  be  in 
English.      Reference.      No.    31,877. 

A  merchant  in  Paraguay  desires  to  pur- 
chase or  secure  an  agency  for  all  sort.s  of 

construction  materials,  such  as  steel  beams, 
girders,  galvanized  zinc,  wire,  cement,  fire- 

bricks, forge  coal  and  coke,  and  roofing 
materials.  Quotations  should  be  given  fob. 
New  York.  Terms,  cash  against  documents. 
References.      No.   31,878. 

The  engineer  of  a  cotton  mill  in  India 
desires  to  purchase  a  fully  equipped  spin- 

ning mill  of  22.000  ring  spindles  to  spin 
yarns  from  12Ss  to  lOis,  and  IGs  to  24s: 
equipmiiiit  to  include  steam  or  oil  engine; 
also  fire-extinguishing  sprinkler  installa- 

tion and  building  material,  such  as  cast- 
iron  pillars,  H  steel  beams,  angles  and  tees, 
expanded  metal,  etc. ;  also  shafting  and 
gearing.  Quotations  should  be  given  either 
c.i.f.  Rangoon,  or  f.o.b.  American  port. 
Quotations  and  specifications  must  be  as 
detailed   as  possible.   Reference.    No.    31,846. 

The  financial  agent  of  an  importing  com- 
pany in  Bulgaria  desires  to  receive  imme- 
diate quotations  direct  from  manufacturers 

or  exporters  on  50  metric  tons  of  sheet  iron 
up  to  IJ  mm.  thick;  200  tons  of  wire; 
thirty  to  forty  small  steam  plows  of  5  to 
6  hp.,  two  without  wheels  ;  thirty  complete 
thrashing  machines,  with  5  tons  of  belting  ; 
1.000  to  2.000  sewing  machines.  Reference. 
No.  31,831. 

A  manufacturer  in  France  desires  to  se- 
cure an  agency  for  the  sale  of  all  kinds  of 

machinery,  such  as  steam  engines,  pumps. 
and  machinery  used  in  sugar  plants.  Corre- 

spondence may  be  in  English.  Reference. 
No.  31,828. 

A  firm  in  Brazil  desires  to  secure  the 
agency  for  steel  manufacturers.  Corre- 

spondence may  be  in  English.  Reference. 
No.   31,829. 

A  manufacturer's  agent  in  Australia  de- sires to  secure  an  agency  for  the  sale  of 
hardware  and  automobile  accessories.  Ref- 

erence.    No.  31,826. 
An  importer  in  Belgium  desires  to  se- 

cure an  agency  on  commission  or  consign- 
ment for  the  sale  of  ore  and  cast  iron  of 

good  quality  for  high  furnace  and  steel 
manufactory,  zinc  ore,  lead,  and  black  lead, 
graphite  and  crucibles  for  foundries,  alu- 

minum, both  in  bars  and  worked,  tin,  and 
antimony.  Correspondence  should  be  in 
French.      References.      No.    31,833, 

An  importing  company  in  Korea  desires 
to  receive  catalogs  in  duplicate,  together 
with  terms  of  export,  and  all  information, 
such  as  prices,  both  with  and  without 
bodies,  particulars  of  construction,  aind 
terms,  for  the  sale  of  automobiles  in  Korea 
and  Manchuria,     Reference.     No.   31,854, 

Micrometers.  Reed  Small  Tool  Works, 
Worcester,  Mass.  Catalog  No.  4,  pp.  40, 
7J  X  4}  in.  This  bulletin  contains  forty 
pages  and  twenty  halftones  describing  and 
illustrating  the  Reed  micrometers  ;  also  its 
list  prices.  Several  tables  of  the  metric 
system  and  decimal  equivalents  of  milli- meters and  fractions  of  millimeters  are 
given  in  this  bulletin. 

Furnace  Burners.  Hauck  Manufacturing 
Co.,  101-113  Eleventh  St.,  Brooklyn,  N.  Y. 
Bulletin  No.  119,  pp  16,  9  x  6  in.  This 
bulletin  illustrates  and  describes  in  detail 
the  different  types  of  oil  burners  manu- 

factured by  this  firm.  The  book  also  has 
several  illustrations  showing  the  appli- 

cation of  the  Hauck  burners  to  various 
types  of  furnaces. 

Grinders.  Columbia  Manufacturing  Co., 
Belleville,  111.  Catalog  No.  26,  pp.  21,  6  x. 
3J  in.  A  catalog  covering  grinding  ma- 

chines, buffers,  countershafts  and  presses 
for  heavy  hardware,  mill  supply  and  auto 
trade.  A  copy  of  this  catalog  will  be  sent 
upon  request, 

Sandblast  Pamplilet.  Pangborn  Cor- 
poration, Hagerstown,  Md.  This  pamphlet, 

the  title  of  which  is  "To  See  Is  to  Under- 
stand," gives  an  illustration  of  the  Pang- born  Corporation  and  also  illustrations  of 

its  staff  of  engineers,  the  various  officers, 
the  egineering  departments,  the  manufac- 

turing departments  both  interior  and  ex- 
terior, and  equipment  manufactured  by 

this  comijany. 
Helical  Gear.  The  Fellows  Gfear  Shaper 

Co.,  Springfield,  Vt.  Catalog,  pp.  48,  6 
X  9  in.  This  is  a  treatise  covering  the 
application  of  helical  or  twisted  teeth  to 
gears  operating  on  parallel  axes,  together 
with  data  on  design,  application  and  pro- 
duction. 
Pyrometer.  The  Brown  Instrument  Co., 

Philadelphia,  Pa.  Catalog  No.  12,  pp.  88, 
8  X  lOJ  in.  The  first  few  pages  of  this 
catalog  contain  some  illustrations  of  the 
shop,  testing  room,  inspecting  room  and 
laboratory  where  the  Brown  pyrometers 
are  manufactured.  Other  pages  show  the 
construction  of  the  pyrometer  and  its  uses. 
Charts  showing  how  temperature  records 
are  made  and  tables  are  given  of  the  melt- 

ing points  of  chemical  elements.  The  new 
catalog  is  printed  in  two  colors  on  heavy 
coated  stock  and  each  page  presents  il- 

lustrations and  a  description  of  pyrometers 
for  practically  every  use  for  measuring 
temperatures,  gaging  and  time  recording. 

Valves.  Nelson  Valve  Co..  Philadelphia. 
Pa.  Catalog  and  price  list.  pp.  156.  5',  x 
73  in.  Tills  is  a  cloth-bound  catalog  and 
contains  many  illustrations  of  bronze,  iron 
and  steel  valves ;  gate,  globe,  check  and 
non-return  valves.  Besides  a  brief  descrip- 

tion of  each  valve  there  is  also  a  table  giv- 
ing the  sizes,  numbers,  height,  diameter, 

prices,   etc. 
Condensing  .Apparatus.  Worthington 

Pump  and  Machinery  Corporation.  115 
Broadway,  New  York.  Catalog  No.  W. 
701.  pp.  115.  6  X  9  in.  This  catalog  con- 

tains many  halftone  illustrations  of  the 
company's  condensers  in  various  machine 
shops  and  also  some  information  on  con- 

densation. There  are  also  tables  on  lo\\'- 
pressure  steam  and  two  charts  showing 
the  friction  in  surface  condenser  tubes. 

Machinists  Tools.  Union  Tool  Co., 
Orange.  Mass.  Catalog,  pp.  61.  7  x  5  in. 
This  catalog  gives  the  sizes  and  prices  of 
the  products  manufactured  by  this  com- 

pany, such  as  calipers,  dividers,  tap 
wrenches,  nail  sets,  rules,  squares,  hack- 

saw frames  and  toolholders  for  various 
machines. 

Klevators  and  Conveyors.  "Electric  Hoist and  Overhead  Cranes.  Link  Belt  Co.. 
qhicago.  111.  Book  No.  380.  Book  No.  375 contains  108  pages,  and  each  page  gives 
halftone  illustrations  showing  elevators  and 
conveyors  in  use  for  a  great  many  pur- 

poses. Book  No.  380  illustrates  and  de- 
scribes the  electric  hoist  and  cranes.  It 

contains  100  pages  and  describes  and  illus- trates the  construction  of  the  hoist  and 
the  conveyor,  and  shows  their  use  in  differ- 

ent  manufacturing  plants. 

Special  Tools  for  Ford  R«pair  Shops.  K. 
R.  Wilson.  10-16  Lock  St.,  Buffalo,  N.  Y. 
Catalog,  pp.  29,  6  x  3J  in.  An  illustrated 
and  descriptive  catalog  of  his  tools  for 
repairing  Ford  automobiles,  also  the  list 

prices. 

Wliiting  Converter.  Whiting  Foundry 
Equipment  Co.,  Harvey,  111.  Catalog  No. 
150,  pp.  131,  9  x  6  in.  This  catalog  gives 
a  complete  description  of  the  Whiting  side- 
blow  converter  for  making  small  steel  cast- 

ings ;  also  its  relations  to  other  processes. 
Several  illustrations  are  siven  of  the 
Whiting  converter  in  oiieration  in  various 
machine  plants. 

Theory  and  Practice.  Issued  1)y  the  fed- 
eral Board  for  Vocational  Education,  Wash- 

ington, D.  C.  Bulletin  No.  52  (Advance 
Issue),  6x9  in.,  128  pages.  This  bulletin 
gives  outlines  of  instruction  in  related  sub- 

jects for  the  machinist's  trade,  including general  trade  subjects  for  certain  other 
occupations.  It  is  divided  into  four  parts: 
I  Introduction.  II  Analysis  of  the  ma- 

chinist's trade  and  of  related  general  trade 
subjects.  Ill  Suggestions  on  the  organi- 

zation of  material  and  methods  of  instruc- 
tion. IV  A  suggestive  part-time  four-year 

apprentice  program. 
Screw  Jacks.  The  Duff  Manufacturing 

Co.,  Pittsburgh,  Pa.  Bulletin  No.  300,  9x6 
In.  A  descriptive  circular  of  its  new  type 
high-speed    ball-bearing   jack. 

Safety  Code.  Norton  Co.,  Worcester, 
Mass  Booklet,  pp.  20,  6  x  9  in.  This  is the  third  revised  edition  of  this  booklet  for 
the  use,  care  and  protection  of  abrasive wheels. 

The  American  Institute  of  Mining  and Metallurgical  Engineers  will  hold  its  annual 
meeting  in.  New  York  City,  Feb.  16  to  19 inclusive. 

The  American  Society  for  Testing  Mate- rials will  hold  its  next  annual  meeting during  the  week  of  June  21.  1920  at  the New  Monterey  Hotel,  Asburv  Park,  N  J. This  society  has  its  headquarters  in  the 
Engineers'  Club  Building,  1315  Spruce  St., Philadelphia,  Pa.  C.  L.  Warwick  is  the secretary   and    treasurer. 

The  American  Welding  Society  will  hold 
Its  annual  meeting  at  the  Engineering  So- cieties Building,  33  West  39th  St  .Vew 
York  City,  on  Apr.  22,  1920,  at  10:30  a.m. Howard  C.  Forbes  is  the  secretary. 
Boston  Branch,  National  Metal  Trades Association.  Monthly  meeting  on  first 

^\ednesday  of  each  month,  alternating 
with  the  Employers'  .Association  of  Elast- ern  Massachusetts,  George  D.  Berry,  sec- 

retary, room  50-51,  166  Devonshire  St.. Boston,   Mass. 

Engineers'  Club  of  Philadelphia.  Regu- lar meeting  the  third  Tuesday  of  the 
month.  Lewis  H,  Kenney  is  the  chairman 
of  committee  on  papers. 

Electric  Hoist  Manufacturers'  Associa- tion. Monthly  meeting  at  the  offices  of 
the  Yale  &  Towne  Manufacturing  Co.,  9 
East  40th  St.,  New  York  City.  Secretary 
W.  C.  Briggs,  Shepard  Electric  Crane  and Hoist  Co. 

Engineers  Society  of  Western  Pennsyl- 
vania. Monthly  meeting,  third  TuesdaV ; 

section  meeting,  first  Tuesday.  Elmer  K. 
Hiles.  secretary,  Oliver  Building,  Pitts- 

burgh,  Pa. 

The  Material  Handling  Machinery  Manu- 
facturers' .Association  will  hold  its  meeting 

in    New    York   City  on    Feb.    26    and    27. 
The  National  Motor  Boat,  Ship  and  En- 

gine Show  will  be  held  in  New  York  City  on 
Feb.    20    to    28. 

The  National  -Association  of  Engine  and 
Boat  Manufacturers.  Inc.,  will  hold  its 
meeting    in    New   York    City   on    Feb.    26. 

Philadelphia  Foundrymen's  Associatior. Meeting  first  Wednesday  of  each  month. 
Manufacturers'  Club,  Philadelphia.  Pa., Howard  Evins,  secretary.  Pier  45,  North 
Philadelphia,  Pa. 

Rochester  Society  of  Technical  Drafts- 
men. Monthly  meeting  last  Thursday.  O. 

L.  Angevine.  Jr..  secretary,  547  .\rnett 
Boulevard,    Rochester.    N.    Y. 

The  Second  Annual  .Aeronautical  Exposi- 
tion of  the  Manufacturers  -Aircraft  .Associa- 

tion. Inc..  will  be  held  at  the  Seventy-first 
Regiment  .Armory.  34th  St.  and  Park  .Ave.. 
New  York,  on  Mar.  6-13.  1920.  S.  S 
r.radK\-,  401  Fifth  Ave.,  New  York  City, 
is  the  general  manager. 
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Converting  A  Nac/iine  SAop to 
£\ 

Ellsworth  Sheldon 
Associate  Editor.  American  nachinist 

Production 
Until  the  United  States  entered  the  war  in  April,  1917,  the  country's 
mechanical  resources  were  rather  a  subject  for  conjecture  than  a  matter 
of  statistics.  No  one  knew  and  few  dared  to  predict  the  extent  of  the 
Hood  of  productive  energy  that  was  to  be  let  loose  when  the  absolute 

necessity  for  it  was  disclosed.  Concerns  that  had  been  loafing  com- 
fortably along  under  the  false  impression  that  their  resources  were 

strained  to  the  limit,  suddenly  doubled  and  trebled  their  capacity,  and 
that  upon  work  for  which,  until  they  were  in  the  midst  of  it,  they  did 
not  know  they  were  equipped  to  handle.  The  subjoined  account  tells 

how  one  shop  met  the  crisis  and,  without  stopping  for  preliminary  fitting 
up,  plunged  into  the  job  of  converting  machinery  to  new  purposes  and 
evolving  new  methods  of  handling  unfamiliar  work  as  it  went  along. 

DURING  the  "great  rush"  when  every  shop  c&pa ble  of  turning  out  war  material  of  whatever 

nature  at  all  suited  to  its  equipment  was  work- 
ing feverishly  to  the  limit  of  its  capacity,  there  were 

many  instances  where  the  native  ingenuity  of  the  pro- 
prietors or  the  workmen  rendered  possible  the  rapid 

and  efficient  production  of  work  that,  at  first  glance, 
seemed  hopelessly  alien  to  the  line  in  which  the  shop  was 
regularly  engaged. 

The  Schickel  Motor  Co.,  of  Stamford,  Conn.,  was  com- 
fortably busy  building  motor-cycles  for  commerce  and 

pleasure,  when  Uncle  Sam  was  suddenly  landed  in  the 
turmoil  of  war,  and  it  became  imperative  that  every 
shop — big  and  little — should  give  prime  consideration 
to  the  making  of  something  that  would  render  material 
aid  in  resolving  the  sinister  menace  that  threatened  the 
world. 

Designing  the  Tools  and  Fixtures 

From  the  myriads  of  small  parts  that  go  into  the 
making  of  various  kinds  of  war  material,  Mr.  Schickel 
who,  incidentally,  was  his  own  tool  designer,  and  who 
later  devised  all  of  the  tools,  jigs  and  fixtures  described 
in  this  article,  cho.se  among  other  things  the  valve 
rocker-arm  of  the  Liberty  motor,  shown  at  the  head  of 
the  page,  as  a  medium  through  which  to  contribute  his 
share  of  the  energy  required  to  put  the  U.S..  A.  on  a 
war  basis.  The  reasons  for  this  choice  were  many,  but 
perhaps  the  chief  consideration  was  the  fact  that  the 
part  was  not  so  far  removed  from  his  regular  line  of 
manufacture  as  some  others;  and  though  the  adaptation 

of  a  factory  equipped  for  the  manufacture  of  a  compara- 
tively small  number  of  complete  cycle  motors  to  the  pro- 

duction of  thousands  of  one  small  part,  involved  the  de- 
sign and  construction  of  many  special  tools  as  well  as 

the  conversion  of  much  machinery  to  uses  other  than 
that  for  which  it  was  originally  intended,  this  could  still 
be  accomplished  with  less  loss  of  time  than  would  be  re- 

quired to  put  the  factory  in  shape  to  manufacture  some- 
thing not  so  closely  related  to  its  original  product. 

Though  the  war  service  of  this  factory  was  by  no 
means  limited  to  the  single  part,  the  variety  of  tools  and 
fixtures  used  in  its  manufacture  and  the  ingenuity  dis- 

played in  their  conception  and  design  have  caused  this 
one  part  to  be  singled  out  for  illustration  purposes. 

The  rocker-arms,  operating  both  inlet  and  exhaust 
valves  of  the  motor,  were  of  two  kinds,  designated  in  the 

shop  as  "rights"  and  "lefts"  as  a  matter  of  convenience. 
They  could  not  be  called  inlet  and  exhaust  for  the 

reason  that  a  "right"  might  be  operating  an  inlet  valve 
on  one  block  of  cylinders  or  an  exhaust  valve  on  the 
other.  The  difference  between  a  right  and  a  left  is 

mainly  in  the  relative  position  of  the  cam  roller- 
fork  with  respect  to  the  length  of  the  piece.  There  are, 
of  course,  one  pair  of  these  arms  to  each  cylinder  and 
as  an  extra  pair  was  sent  out  with  each  motor,  a  Liberty 
"twelve"  required  26  pieces. 

The  pieces  were  drop-forged  from  chrome-nickel  steel, 
were  about  5  in.  in  length  and  weighed  a  little  over  a 

pound.  The  sequence  of  operations  is  shown  in  Fig.  1, 

beginning  at  the  lower  right-hand  comer  with  the  forg- 
ing A,  which  is  received  at  the  factory  in  an  annealed 

condition.  A  table  showing  the  .sequence  of  operations 

appears  at  the  end  of  this  article. 
Many  of  the  forgings  were  bent,  due,  no  doubt,  to 
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careless  handling  in  annealing,  and  the  first  attention 
they  received  after  checking  in,  was  to  gage  them  as 
shown  in  Fig.  2  and,  if  necessary,  to  bend  them  so  that 

they  will  clean  up  in  subsequent  operations.  The  bend- 
ing is  done  as  in  Fig.  3  by  holding  them  in  a  vise  and 

using  a  piece  of  pipe  to  make  the  arms  conform  to  the 
gage. 
!  The  first  machine  operation  is  shown  in  Fig.  4,  and 

!  it  is  performed  in  a  Lincoln  type  milling  machine  with 

'a  built-up  gang  of  cutters.  This  machine  faces  the 
parts  to  exact  length  except  for  the  minute  allowance 

for  polishing,  besides  opening  the  cam-roller-fork  and 
removing  surplus  metal  from  the  sides  of  the  latter,  A 
small  flat,  b  and 
b,  Fig.  1,  is  milled 
on  the  boss  at 
each  end  of  the 
piece,  and  these 
flat  spots  become 
the  locating  points 
for  the  next  oper- 
ation. 

To  insure  the 
constant  delivery 
of  equal  numbers 
of  right-  and  left- 
hand  parts,  many 
of  the  tools  were 
arranged  to  handle 
the  work  in  pairs, 
or  multiples  of 
pairs.  When  this 
was  not  practic- 

able, machines 
were  operated  in 

pairs,  one  produc- 
ing "rights"  and 

the  other  "lefts." 
The  holding  fix- 

tures are,  as  far 
as  possible,  made  on  the  reciprocating  principle ;  that  is, 
one  half  of  the  fixture  may  be  unloaded  and  reloaded 
while  the  cut  is  going  forward  on  the  group  of  parts 
held  in  the  other  half.  This  is  partly  accomplished  in 
the  fixture  shovra  in  Figs.  4,  5  and  6.  It  is  obvious 
that  to  secure  proper  results,  the  machine  table  should 

always  be  fed  against  the  action  of  the  cutters — in  this 
case  from  left  to  right  (see  Fig.  6) .  As  soon  as  the  table 
is  run  back  to  its  extreme  left  position  at  the  end  of  a 
cut,  the  right  end  of  the  fixture,  which  will  at  that  time 
be  empty,  is  loaded  and  the  cut  started.  While  the  cut- 

ters are  occupied  on  the  first  four  forgings,  the  operator 
is  removing  the  milled  parts,  cleaning  the  fixture  and 
reloading  the  left  end.  As  the  cutters  approach  the  ex- 

treme left  end,  the  right  end  is  unloaded  and  cleaned  pre- 
paratory to  reloading  as  soon  as  the  table  is  run  back. 

Fig.  5  shows  the  fixture  empty  and  from  it  one  may 
observe  the  principle  upon  which  it  is  constructed.  A 
base  casting  A  is  bored  to  receive  two  rods  (the  end  of 
one  showing  at  B)  which  pass  clear  through  it  and  are 
clamped  in  by  the  draw  bolts  and  their  nuts  C.  The 
jaws  D  are  fitted  to  slide  on  the  bars,  being  left  some- 

what loose  so  that  they  can  in  a  measui-e  adjust  them- 
selves to  slight  irregularities  in  the  forgings.  A  forg- 

ing is  put  in  place  between  each  jaw  and  the  one  imme- 
diately before  it,  the  following  jaw  in  each  case  having 

a  90-deg.  angle  V-groove  across  its  face  to  assist  in 
locating  the  work.     The  tappet  arms  rest  against  the 

FIG.    1.      SEQUENCE  OP  OPERATIONS 

pins  E  to  prevent  a  partial  rotation  of  the  work  under 
pressure  of  the  cut.  As  the  pressure  of  the  setscrews  F 
is  transmitted  through  each  piece  and  each  movable  jaw 
to  the  central  buttress  of  the  main  casting  A,  all  the 
parts  &re  held  with  equal  firmness. 

Fig.  6  shows  one  of  the  machines  with  the  fixture 
loaded.  The  pieces  to  the  left  have  been  finished  and 
are  ready  to  take  out  while  the  cutters  are  working  on 
the  others.  This  picture  shows  also  the  profile  and  other 

gages  to  which  the  pieces  must  conform  after  this  oper- 
ation. 

From  the  milling  operation  the  parts  go  to  the  cen- 
tering machine  shown  in  Figs.  7  and  8.    This  operation 

must  be  very  care- 
fully done  as  by 

the  method  fol- 
lowed, the  center 

at  the  tappet-arm 
end  constitutes 
the  locating  point 

in  subsequent  op- 
erations having  to 

do  with  the  pos\ 

tion  of  the  cam- 
roller-fork  and 
the  journals.  The 

depth  of  the  cen- ter is  held  within 
limits  of  0.001 inch. 

In  this  opera- 
tion the  right  and 

left  feature  re- 

ceives no  consid- ' 
eration,  the  fix- ture having  two 

gaging  points  so 
placed  that  the 

piece  automatic- 

ally selects  th'- one  intended  for  it,  so  that  mixed  parts  can,  if  desired, 
be  handled  as  readily  as  if  previously  sorted.  A  casting 
A,  Figs.  7  and  8,  having  two  uprights  B  is  gibbed  to 
the  bed  of  the  centering  machine  and  when  adjusted  for 
position  is  clamped  by  means  of  the  gib  screws. 

The  tops  of  the  uprights  are  planed  off  to  the  proper 
height  to  support  a  forging  while  it  is  being  centered. 
A  shorter  boss  C  in  the  center  furnishes  a  support  for 
the  gaging  pieces  D  which  position  the  work  endwise, 
and  a  pin  in  the  top  of  each  upright  holds  it  to  center 
transversely.  The  forgings  rest  upon  the  uprights  B 
at  the  points  that  were  flattened  off  for  that  purpose  in 
the  first  milling  operation.  Two  levers  E,  fulcrumed 
about  midway  of  their  length,  have  at  their  front  ends 
the  tightening  screws  F  bearing  upon  the  base  casting, 
while  at  the  back  end  the  hook-shaped  pieces  G  are 
pivoted  in  such  a  way  that  as  the  hooks  are  drawn  down 

by  tightening  the  screws  F,  they  are  also  drawn  back- 
ward, holding  the  work  against  the  locating  pins.  The 

centering  drills  are  fed  forward  by  hand. 

Located  From  Previously  Finished  Points 

From  this  point  onward  the  work  is  handled  either 
on  centers,  or  in  jigs  or  fixtures,  the  locating  points 

of  which  bear  upon  surfaces  that  are  finished  on  cen- 
ters. The  set-up  for  milling  the  inside  of  the  tappet 

arm  is  shown  in  Fig.  9.  The  fixture  is  a  heavy  casting 
that  resembles  a  square  box  with  a  partition  through 
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ii FIGa.  2  TO  l:;.    SO.MK  OF  THE  MILLING  OPERATIONS  ON  TH  FJ  ROCKER  ARM.  SHOWING  THE  TYPE  OF  FIXTURES  USED 

Fig.  2 — Gaging  to  discover  bent  forgings.  Fig.  3 — Straighten- 
ing Dcnt  forgings.  Fig.  I — Miiiing  ends,  opening  and  dressins 

<am-roilfr-forl<  ami  spotting  for  centering  machine.  Fig.  .)  - 
The   milling    fixture   before    iOHdine,      Fig.    6 — The    milling   fixture 

Willi  work  in  place.  Fig.  7 — The  centering  machine.  Fig.  8— 
The  centering  machine.  Fig.  9 — Milling  Inside  of  tappet  arm. 
Fig.  10 — Form-milling  top  of  tappet  arm.  Fig.  12 — Form-milling bottom    of    tappet    arm. 
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the  middle.  The  ends  of  this  box,  however,  are  merely 
sheet-metal  pieces  fastened  with  small  screws  and  their 
function  is  to  keep  the  cutting  compound  from  slopping 
about  on  the  operator  or  the  tloor. 

In  the  central  wall  of  the  jig  are  eight  fixed  centers 
with  points  on  both  ends.  Opposite  to  these  points  in 
each  outside  wall  of  the  fixture  are  the  corresponding 
cejiters  which  are  threaded  into  the  casting  and  may  be 
advanced  by  means  of  a  special  wrench  fitting  a  socket 
in  the  end  of  each  screw.  Studs  passing  through  the 
central  wall  at  the  proper  place  support  the  tappet  arms 
and  take  the  thrust  of  the  cutters  as  the  inside  surface 
of  the  tappet  arm  is  milled  off.  Eight  pairs  of  rockers 
are  operated  upon  at  once  with  a  pair  of  straddle-mills. 

The  next  operation  is  to  form-mill  the  top  of  the  tap- 
pet arm  and  is  shown  in  Fig.  10.  The  work  is  again 

located  upon  centers  and  is  handled  in  pairs,  but  as  the 
surface  finished  is  so  short  in  relation  to  the  length  of 
the  piece,  only  one  pair  is  handled  at  a  time. 
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A  slide  A  at  each  side  of  the  fixture  has  a  V-groove 
upon  its  inner  end,  and  is  moved  forward  by  a  collar- 
headed  screw  below  it.  This  slide  bears  upon  the  round 
end  of  the  cam-roller-fork  and  brings  it  to  a  definite 
position  after  the  piece  has  been  placed  on  centers.  The 
tail  centers  are  moved  up  by  the  knurled  wheels  B. 

A  Spring-Adjusted  Support 

A  pair  of  ingeniously  contrived  spring  plungers  lo- 
cated within  a  boss  upon  the  base  casting  of  the  fixture 

furnish  the  supports  upon  which  the  tappet  arm  rests 
while  being  milled.  The  slides  A  as  before  stated  bring 
the  pieces  to  the  right  position  relative  to  the  axis  of 
rotation  after  the  centers  are  tightened.  The  spring 

plunger  under  the  tappet  arm  resists  any  such  move- 
ment, but  the  tension  of  the  spring  is  overcome  by  the 

action  of  the  slides. 
It  will  be  observed  that  the  end  of  the  tappet  arm  is 

now  supported  merely  by  spring  pressure,  and  to  make 
this  foundation  solid  enough  to  prevent  the  springing 
of  the  work  while  under  the  cut,  large  screws  bearing 
upon  the  spring  plungers  are  tightened  by  means  of 
long  extension  rods  passing  lengthwise  through  the  fix- 

ture and  operated  by  the  handles  C  at  the  rear.  A  back- 
stop is  provided  by  the  screws  D  which  are  set  up  by 

hand  after  the  pieces  are  positioned. 
Fig.  11  is  a  line  drawing  showing  the  details  of  this 

fixture,  in  which  the  parts  are  lettered  as  in  the  pre- 
vious illustration.    Fig.  12  shows  the  operation  on  the 

opposite  or  bottom  side  of  the  tappet  arm.  The  fixture 
used  is  cast  from  the  same  pattern  as  the  previous  one, 

but  the  locating  slides  and  floating  stops  are  not  neces- 
sary as  the  work  is  now  located  from  an  already  finished 

surface. 

The  lathe  work  begins  at  this  point  with  the  operation 
shown  in  Fig.  13.  The  pieces  are  rough-turned  in  an 
engine  lathe,  to  remove  the  scale  apd  dig  out  the  corners 
that  would  prove  too  destructive  to  the  forming  tools 
used  in  later  operations.  No  size  is  maintained  except 
to  be  certain  that  the  work  is  not  made  too  small  to 

finish.  Fig.  13  shows  an  ordinary  high-speed  toolbit 
in  use,  but  a  welded  stellite  tool  was  later  substituted 
which  proved  to  be  longer  lived  and  capable  of  getting 
off  the  stock  faster. 

A  forming  operation  follows  in  a  Gridley  automatic 
screw  machine  which  reduces  the  piece  to  grinding  size. 
The  work  is  placed  on  centers  by  hand  and  the  tools  fed 
straight  toward  the  center,  cutting  a  chip  the  width  of 
which  is  the  length  of  the  journal.  Fig.  14  shows  the 
Gridley  machine  set  up  for  this  work.  A  National-Acme 
machine  was  also  fitted  up  to  perform  the  same  opera- 

tion, one  machine  handling  "rights"  and  the  other 
"lefts." 

Figs.  15  and  16  show  front  and  rear  views  respectively 
of  the  set-up  in  the  latter  machine.  The  rear  slide  has 
no  movement  in  this  set-up,  serving  only  to  support  a 
special  spider  which  is  fitted  with  a  small  lever-operated 
tail  spindle  opposite  each  of  the  live  spindles.  The  work 
is  all  done  in  the  two  lower  positions  of  the  spindles, 
leaving  the  upper  positions  free  for  the  operator  to  take 
out  finished  pieces  and  set  in  others  to  be  operated  upon. 

Alternating  the  Fixtures  to  Keep  Production 

IN  Pairs 

It  was  necessary  to  drill,  ream  and  countersink  a  hole 
in  both  sides  of  the  cam-roller-fork,  and  to  drill  and 
counterbore  for  broaching  the  hole  in  the  end  of  the  tap- 

pet arm.  The  jigs  shown  in  Fig.  17  provide  for  all  of 
these  operations,  separate  jigs  being  necessary  for  the 
right-  and  the  left-hand  pieces.  In  these  jigs  the  work  is 
held  upon  centers  and  located  for  position  by  the  end  of 
the  tappet  arm. 

A  latch,  shown  at  A,  swings  over  this  arm  after  the 
work  is  in  place  and  is  clamped  by  a  wing  nut  and 
swinging  bolt  pivoted  in  the  fork  B.  The  jig  is  made  to 

stand  in  two  positions  and  the  work  is  done  in  a  four- 
spindle  Henry  &  Wright  drilling  machine.  The  tools 
are  guided  by  the  bushing  in  the  fixed  bracket  C  and  by 
the  adjustable  bracket  D. 

It  was  necessary  in  setting  the  pieces  on  centers  to 
adjust  both  centers  each  time,  for  the  work  was  located 

endwise  by  the  gaging  bracket  D  in  the  cam-roller-fork ; 
the  distance  from  this  fork  to  the  hole  in  the  tappet  arm 
being  an  important  dimension.  The  first  operator  loads 

a  jig,  drills  and  reams  the  holes  in  the  cam-roller-fork, 
then  pushes  the  jig  and  contained  piece  over  to  the  other 
operator,  receiving  in  return  the  other  jig  which  the 
second  operator  has  unloaded.  The  second  operator 
drills  and  counterbores  the  hole  in  the  tappet  arm,  un- 

loads the  jig  and  exchanges  it  for  the  other  one  with 
which  the  first  operator  is  just  finishing.  Thus,  in  this 
operation  the  work  goes  forward  in  pairs. 

The  operation  of  countersinking  the  hole  in  the  cam- 
roller-fork  is  quite  simple;  the  piece  is  held  by  hand, 
resting  upon  a  parallel  clamped  to  the  edge  of  the  table 
of  a  sensitive  drilling  machine  as  showTi  in  Fig.   18. 
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riGS.   13  TO   26.     FURTHKR   OPERATIONS.    SHOWIXf;    FIXTURES  FOR  TURNING.  DRILLING  AND  MILLING,  AND  THE 
TEMPERING  AND  GRINDING  OPERATIONS 

FiK.  13— Rough-turninK-  Fig.  14 — Automatic  flnish-turninB  in  outside  of  tappet  arm.  Fig.  21— Fixture  for  hoIdinB  work  in 
Gridley  machine.  Fig.  U, — .\utomatic  finish-turning  in  National-  operation  11.  Fig.  22 — Hand-grinding  on  abrasive  disk  machine. 
Acme  machine.  Fig.  16 — Another  view  of  the  National-Acme  Fig.  23 — Broaching  the  hole  in  the  tappet  arm.  Fig.  24 — Heat- 
machine.  Fig.  17 — Drilling  and  counterborlng  the  holes.  Fig.  treating  furnace  and  oven.  Fig.  25 — Cleaning  center."!  after  heat- 
18 — Counter.sinklng.      Fig.     Ifl — Hand-reaming.       Fig.     2n^MilllnB       treating.      Fig.    26 — The    final    grinding    opi-ratlon. 
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This  is  followed  by  a  hand-reaming 
operation,  Fig.  19.  The  sequence  of 
this  latter  operation  was  later  changed 
as  shown  by  the  operation  sheet. 

A  milling  operation  is  shown  in  Fig. 
20  in  which  the  pieces  are  supported 
from  the  turned  surfaces.  The  opera- 

tion consists  of  milling  the  outside 
contour  of  the  tappet  arm  as  shown  at 
A;  in  Fig.  1. 

The  fixture  is  an  angle-plate  casting 
A,  upon  one  face  of  which  two  hard- 

ened-steel strips  B  are  fastened,  each 
having  six  V-grooves  so  placed  that 
they  form  the  equivalent  of  six  pairs 
of  V-blocks  set  to  hold  round  pieces 
in  a  vertical  position.  Three  pairs  of 
studs  C  are  fitted  to  slide  freely 
through  holes  in  the  casting  and  are 
each  threaded  on  one  end  for  a  nut, 
while  near  the  end  that  projects  from 
the  working  face  of  the  jig  there  is 
in  each  stud  a  rectangular  hole  to  take 

a  ?  X  -I'g-in.  hardened  steel  parallel 
strip  D. 

Six  rocker-arms  are  set  in  the  V- 
block  with  the  already  finished  inner 
face  of  the  tappet  arm  resting  on  the 
planed  top  of  the  casting,  the  parallel 

pieces  are  slipped  through  the  rectan- 
.•ular  holes  in  the  studs  and  the  latter 
drawn  up  by  their  respective  nuts. 
Thus,  while  the  parts  are  held  tightly 
in  the  V-blocks,  the  pressure  of  the  cut 
is  supported  by  the  top  of  the  main 
casting  and  the  tappet  arms  are  posi- 

tioned by  studs  w^hich  are  so  arranged 
as  to  locate  properly  either  right-  or 
left-hand  parts,  so  that  it  is  possible 
to  mill  six  pieces  of  one  hand  or  three 
pairs  at  one  time. 

Fig.  21  shows  very  plainly  the  con- 
struction of  the  fixture  and  also  the  work  to  be  done. 

The  cutter  is  ati  ordinary  plain  milling  cutter  with  heli- 
cal flutes,  the  requisites  being  that  it  must  be  held 

closely  to  diameter,  only  one  or  two  grindings  being  al- 
lowed before  substituting  a  new  cutter,  and  it  must  be 

stopped  at  the  right  place,  upon  both  of  which  points  the 
contour  of  the  tappet  arm  depends. 

The  outer  end  of  the  tappet  arm  must  be  finished  to 
a  true  radius  running  imperceptibly  into  the  contour  of 
the  top  and  bottom  surfaces  of  the  arm,  which  it  will  be 
remembered  are  finished  by  the  milling  operations 
shown  in  Figs.  10  and  12  respectively.  These  two  cuts 
leave  a  rather  awkward  place  to  be  finished  as  the  con- 

tour to  be  covered  is  rather  more  than  a  half  circle  and 

consequently  could  not  be  milled  with  a  concave-faced 
cutter.  Further,  any  method  of  milling  would  have  to 
be  very  carefully  supervised  in  order  to  avoid  a  shoulder 
at  the  points  of  tangency. 

A  Simple  Fixture 

Fig.  22  shows  how  the  work  was  done,  the  only  equip- 
ment necessary  besides  the  grinding  machine  being  any 

piece  of  iron  big  enough  to  strap  onto  the  table  of  a 
disk  grinding  machine,  a  properly  located  stud  in  the 
piece,  and  a  plug  fitting  the  hole  in  the  tappet  arm  and 
also  fitting  a  hole  in  the  end  of  the  stud.    The  table  of 

FIG.    27.      A   CORNER   OF   THE   INSPECTION    DEPARTMENT 

the  grinding  machine,  to  which  the  device  is  bolted,  is 
swung  across  the  face  of  the  disk  while  the  work  is 
turned  by  hand,  back  and  forth,  around  the  plug.  One 
pass  across  the  face  of  the  disk  is  sufficient. 

The  hole  through  the  tappet  arm  requires  a  somewhat 
complicated  operation  or  set  of  operations  to  produce. 
This  hole  is  first  made  as  described  and  illustrated  in 
Fig.  17  and  accompanying  text,  by  drilling  a  small  hole 
clear  through  and  then  counterboring  this  hole  to  a 
larger  size  for  about  half  its  depth.  The  hole  is  shown 
in  Fig.  1  from  I  forward.    The  broaching  occurs  at  N. 

In  the  broaching  operation  shown  in  Fig.  23,  the  final 
shape  of  the  hole  is  made  by  a  broach,  the  section  of 
which  is  a  circle  with  two  flat  sides.  The  diameter  of 
the  circular  section  is  the  same  as  that  of  the  larger  hole 
in  the  arm  so  that,  when  broached,  the  hole  appears  to 
be  of  uniform  diameter  clear  through  but  with  the  lower 
part  filled  in  on  two  sides. 

The  fixture  for  holding  the  pieces  consists  of  a  pair 
of  V-blocks  attached  to  a  bolster  plate,  through  the  cen- 

ter of  which  is  a  hardened-steel  bushing.  The  work 
rests  in  the  Vs,  being  held  thereto  by  swinging 
clamps,  while  the  under  surface  of  the  tappet  arm  rests 
upon  the  head  of  the  central  bushing.  This  fixture 
handles  either  right  or  left  parts,  either  part  being 
located  endwise  by  the  broach  itself. 
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Fig.  24  shows  a  part  of  the  equipment  for  heat-treat- 
ing, both  furnace  and  oven  being  gas  fired  and  equipped 

with  electric  pyrometers  for  determining  the  heat.  The 
furnace  in  the  foreground  was  installed  especially  for 
this  work,  but  the  large  oven  graduated  from  the  job  of 
baking  enamel  on  motor-cycle  parts.  While  not  ideal 
in  the  matter  of  gas  consumption,  it  had  the  advantage 
of  being  already  on  the  job  and  as  its  work  consisted  of 

OPERATION  SHEET   FOR  LIBERTY  MOTOR  PARTS, 
NOS.   8019   AND  8020 

1.  Straighten. 
2.  Milling. 

Gang:  of  seven  cutters.  Mill  ends  ;  mill  sides  of  cam-roller- 
fork  ;  open  slot  in  cam-roller-fork ;  spot  for  centering. 
Right  hand  on  one  machine,  left  hand  on  the  other. 

3.  Centering. 
Depth  of  centens  must  be  held  to  limit  of  variation  of 
O.noi   inch. 

4.  Mining. 
Two  cutters,  mill  inside  of  tappet  arm.     Run  in  pairs. 

5.  Milling. 
Two  special  formed  cutters.     Mill  top  of  tappet  arm.     Run 
in  pairs, 

fi.    Milling. 
Two  special   formed   cutter.*;.      .Mill   bottom   of   tappet   arm. 
Run  in  pairs. 

7.    Rough-turn. 
Pieces  handled  separately  in  engine  lathe. 

S.    Form-turn  to  grinding  size. 
Rights   in   Gridle.v   automatic:    lefts   on   National-Acme. 

'■'.     Drill,  ream   and  counterbore. 
Separate  jigs   for   right   and    left.      Operations   go   forward 
in  pairs, 

in.    Countersink  holes  in  cam-roller-fork. 
Pieces  handled  separately. 

1 1.  Milling  radius  on  side  of  tappet  arm  :  one  plain  milling  cutter. 
(Do  not  allow  this  cutter  to  become  under  size.)  Run 
in  pairs. 

12.  Hand-grind  contour  of  end  of  tappet  arm. 
Operation  performed  individually  on  disk  grinding  machine. 

13.  Rough-polish. 
Hand   operation. 

11.     Broaching. 
Broach  hole  in  tappet  arm.  Handle  right  and  left  consecu- 
tively. 

1 5.  Reaming. 
Hand-ream  hole  in  cam-roller-fork. 

16.  Heat-treating. 
17.  Lapping  centers. 
18.  Finish-grinding. 

Rights  on  one  machine ;  left  on  the  other. 

drawing  the  hardened  parts  to  about  675  deg.  F.,  it 
served  the  purpose  admirably. 

One  feature  of  the  work  that  is  to  be  finish-ground 
on  centers  that  cannot  receive  too  much  attention,  is 
the  cleaning  and  truing  of  the  centers  after  hardening. 
If  these  are  not  round,  or  if  they  carry  particles  of  grit, 
it  is  futile  to  expect  the  work  to  be  round  after  grind- 

ing. For  this  reason  the  centers  in  the  work  under  con- 
sideration are  very  carefully  lapped  and  cleaned,  the 

work  being  done  in  a  sensitive  drilling  machine  with 
formed  metal  laps  charged  with  diamond  dust.  A  helper 
with  a  pan  of  gasoline  gives  the  centers  a  thorough 
rinsing  and  wipes  them  out  with  a  piece  of  waste  several 
times  during  the  lapping  process. 

The  pieces  are  ground  in  two  separate  operations  upon 
Landis  grinding  machines  as  shown  in  Fig.  26,  after 
which  they  are  ready  for  the  final  inspection.  A  corner 
of  the  inspection  department  is  shown  in  Fig.  27  where 
the  work  is  tested  n.ot  only  for  size  and  form  but  for 
hardness. 

Rules  of  Etiquette  for  Foremen 
By  Charles  D.  Folsom,  Jr. 

I  have  had  some  hearty  laughs  over  the  articles  on 
pages  756  and  1026,  Vol.  51,  by  Jack  Homewood  on 

"Rules  of  Etiquette  To  Be  Observed  in  the  Machine 
Shop."  There  is  truth  in  those  articles,  and  they  were 
obviously  drawn  from  real  life.  It  seems  to  me,  how- 

ever, they  are  a  little  bit  one-sided.  I  have  seen  all  the 
antics  so  cleverly  described  by  Mr.  Homewood,  and  more 

too,  during  the  "late  unpleasantness";  but  I  have  seen 
something  else,  both  before  and  after.  I  refer  to  the 
actions  of  foremen  and  others  in  charge  of  machine 

shops,  and  so  I  should  like  to  propose  a  few  "Rules  of 
Etiquette  To  Be  Observed  by  Machine  Shop  Foremen." 

When  Hiring  a  Man :  Maintain  your  dignity.  Don't 
let  the  applicant  think  you're  a  human  being,  because 
then  he  will  try  to  take  advantage  of  you.  Cover  him 
with  a  cold  and  searching  glare  as  though  you  suspected 
him  of  being  an  escaped  convict.  This  puts  him  in  a 
genial,  confiding  mood.  Then  begin  to  fire  questions. 
"Where  did  you  work  last?"  "Why  did  you  leave 
there?"  "Where  did  you  work  before  that?"  "How 
long  did  you  work  in  each  place?"  "How  much  did  they 
pay  you?"  "Where  did  you  work  before  that?"  "And 
before  that?"  "And  before  that ?"  *  *  *  "Can  you 
read  a  blueprint?"  "Do  you  know  how  many  thou- 

sandths there  are  in  an  inch?"    These  time-tried  ques- 

/Ttvis  pttts  him  in  a 
jjcnral  confiding  mood 

tions  are  especially  recommended.  WTien  asked  at  the 
rate  of  twenty-seven  or  more  per  minute,  the  man 
becomes  too  frighte.ied  to  lie  and  consequently  tells  the 

truth,  the  whole  truth,  and     *     *     *    and  then  some. 
When  Breaking  in  the  Man  You  Have  Just  Hired: 

Lead  him  over  to  the  rickety  lathe  that  the  regular  men 
steer  shy  of,  give  him  a  job  on  which  he  can  prove  his 
ability  (or  otherwise)  and  then  walk  quickly  away. 

Don't  go  far,  however;  he  might  put  the  lathe  in  his 
pocket  and  make  a  quick  getaway.  Hence  you  should 
select  a  point  of  vantage  and  spend  the  morning  there, 
watching  him  with  fatherly  care.  This  is  important, 
because  when  he  realizes  the  benevolent  interest  you  are 
taking  in  him,  his  ruffled  nerves  are  quieted  and  he  feels 
at  his  best. 

When  You  Feel  It  To  Be  the  Part  of  Wisdom  to  Grant 

the  Neiv  Man's  Demand  for  a  Raise:  First  sequestrate 
the  happy  man  where  no  prying  ears  may  hear  the  glad 
tidings.  Then  with  a  Santa  Claus  smile  break  the  news, 

adding  "of  course  you  understand  this  is  not  to  be  men- 
tioned to  anybody."  "Oh,  no!"  is  the  response;  at 

which  you  are  greatly  pleased,  because  you  now  know 
that  the  secret  vdll  be  well  kept — by  everybody  in the  shop. 

When  a  Rush  of  Work  Forces  You  to  Takf  on  a  Num.- 
ber  of  New  Men  in  a  Hurry:  Don't  be  finicky.  Take 
what  you  can  get  and  pay  them  what  they  demand.  You 
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should  worry;  you  won't  keep  them  long.  Only  be  sure 
to  impress  upon  them  that  their  wages  are  their  own 
business,  and  not  to  be  discussed  with  the  other  men. 
This  makes  for  a  hearty  feeling  of  co-operation  and 
good-fellowship  in  your  shop,  especially  when  one  of 

your  "old-timers"  finds  that  a  green  war-mechanic  is 
getting  ten  cents  an  hour  more  than  he. 
When  the  Slump  Comes  and  You  Begin  to  Lay  Off 

Men:  Don't  let  any  inkling  of  the  impending  cata- 
clysm find  its  way  into  the  gossip  of  the  shop;  it  might 

tend  to  break  down  the  morale  which  you  have  so  care- 
fully nurtured.  Figure  things  out  to  a  nicety,  and  just 

when  the  last  day's  work  is  going  through,  spring  the 
news  at  about  3:30  in  the  afternoon.  Don't  make  the 
childish  mistake  of  letting  them  know  beforehand ;  they 

probably  wouldn't  do  it  for  you. 
This  is  my  set  of  rules  for  the  machine  shop,  and  I 

should  like  to  see  it  framed  and  hung  over  the  desk  of 
some  foremen  I  have  known.  But,  speaking  seriously. 
is  there  not  a  good  deal  to  be  said  on  both  sides,  both  of 
criticism  and  defense?  I  think  that  the  subject  might 
profitably  be  discussed  by  the  readers  of  American 
Machinist  in  a  serious  as  well  as  a  frivolous  vein.  Here 
are  a  few  suggestive  questions,  which  I  for  one  would 
like  to  see  answered: 

What  is  the  practice  of  the  "best  shops"  in  laying 
men  off?  Do  they  give  any  advance  pay?  Do  they 
give  any  notice?  And  in  the  latter  case,  do  the 
employees  show  themselves  worthy  of  the  courtesy  ? 

Is  the  principle  of  secrecy  in  granting  increases  of 
wages  ethical  and  expedient? 

Should  any  weight  be  attached  to  data  given  by  an 
applicant  for  a  position  relative  to  his  previous  employ- 

ers, wages,  experience,  etc.,  until  it  has  been  inves- 
tigated? 

Is  it  cheaper  to  look  up  a  man's  record  or  to  try  him 
out  in  the  shop? 

Reboring  Motor  Cylinders 
By  E.  C.  Jones 

The  wriie.  was  recently  confronted  with  the  fact 
that  the  cylinders  of  his  pleasure  car  were  so  badly  worn 

out  of  "round"  that  it  was  necessary  to  have  them 
rebored  true. 

The  only  available  machine  at  hand  for  doing  the 
work  with  the  degree  of  accuracy  required  was  a  3A 
Brown  &  Sharpe  milling  machine. 

The  boring  bar  A  was  made  to  fit  the  usual  tapered 
hole  in  the  spindle  of  the  machine,  but  in  addition  had 
a  collar  turned  just  in  front  of  the  taper  shank  and 
integral  with  it.  A  cap  nut  B  was  made  to  fit  closely 
over  the  bar  and  was  threaded  on  the  inside  to  fit  the 

nose  of  the  milling-machine  spindle. 
The  purpose  of  the  slip  collar  was  to  press  against 

the  collar  on  the  boring  bar,  causing  the  bar  to  be 
firmly  driven  home  and  holding  it  in  place. 

The  cutting  tool  used  was  a  single  tool  inserted  into  a 
hole  drilled  near  the  end  of  the  boring  bar  and  held  in 
place  by  means  of  a  setscrew.  The  tool  differed  from 
the  usual  boring  tool  in  that  it  was  in  the  form  of  a 
wide  round-nose  tool  with  a  V-shaped  cleft  made  in  the 
cutting  edge,  thus  forming  a  tool  with  cutting  edges. 
The  forward  or  front  cutting  edge  of  the  tool  was  made 

about  I'.s  in.  wide  while  the  rear  edge  was  1  in.  wide  and 
ground  to  cut  somewhat  deeper  than  the  front  cutting 
edge.    A  back  clearance  of  about  20  deg.  was  ground  on 
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THE  CYLINDER  BLOCK  MOUNTED  FOR  RBBORING 

the  tool  and  0.010  in.  of  metal  was  removed  from  the 
cylinder  walls  in  two  cuts. 

The  slowest  feed  of  the  milling  machine  was  used.  As 
the  work  was  fed  toward  the  tool  in  the  bar,  the  cut 
taken  on  the  cylinder  wall  described  a  spiral  path,  and 
the  rear  cutting  edge  of  the  tool  was  made  sufficiently 
wide  to  enable  it  to  cut  the  crown  of  the  thread-line 
surface  left  by  the  front  cutting  edge  of  the  tool. 

The  bores  of  the  cylinders  were  finished  very  smooth 
and  showed  little  trace  of  chatter  marks. 

The  Mechanics  of  the  Future 
By  Thos.  W.  R.  McCabe 

On  page  70  of  the  American  Machinist  there  was  pub- 
lished an  article  by  Joseph  T.  Taudvin  under  the  above title. 

Mr.  Taudvin  is  no  doubt  correct  as  to  many  indus- 
trial employers  placing  men  with  technical  education 

as  superintendents,  general  foremen,  and  in  various 
positions  of  trust,  in  preference  to  one  of  acknowledged 
skill  and  experience.  The  writer  has  seen  many  men 
of  this  type  so  placed,  and  later  replaced  by  the  latter 
class  of  men,  owing  to  the  lack  of  ability  of  the  former 
class  to  instruct  and  direct  those  over  whom  they  were 
placed.  I  am  oi  the  opinion  that,  at  the  present  time, 
many  industries  are  prosperous  owing  to  prices  and 
demand  for  almost  all  lines  of  manufactured  articles. 
Managements  which  in  normal  times  would  bankrupt 
the  concerns  of  which  they  are  the  heads  are  now  ac- 

claimed great  and  wonderful  successes.  Many  hold 
their  present  positions  owing  to  their  free  use  of  the 
English  language  and  high-sounding  phrases.  During 
the  war  new  high-sounding  terms  were  coined  for  all 
kinds  of  jobs.  Jobs  are  no  longer  jobs  but  positions. 
Skilled  men  are  discredited  and  called  poor  workmen 
because  their  foremen  are  unable  to  judge  owing  to 
their  own  lack  of  knowledge. 

While  it  is  well  for  all  young  men  to  obtain  as  good 
an  education  as  possible  I  am  of  the  opinion  that  the 
young  man  who  is  now  working  and  gaining  that  practi- 

cal experience  which  is  so  essential  before  intelligently 
directing  others,  will  finally  be  the  man  at  the  top  of 

our  industries  regardless  of  his  lack  of  technical  knowl- 
edge. Technical  education  is  a  help  though  as  some 

advertisements  say  it  is  not  essential. 

Zinc  (in  the  form  of  zinken)  was  first  used  by  Para- 
celsus. In  m.edieval  days  zinc  and  bismuth  were  con- 

fused and  tne  word  spiauter,  the  modem  spelter,  was 
indiscriminately  given  to  both. 
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Educating  an  Entire  Personnel 
By  mark  H.  REASONER 

Works  Manager,  Diamond  Chain  and  Manufacturing  Co. 

The  educational  plan  described  here  is  unusual 
in  its  comprehensiveness,  reaching  from  the  loiv- 
est-paid  employee  %ip  to  the  general  manager,  and 
giving  to  each  a  course  of  study  and  training 
best  suited  to  increase  his  ability  and  prepare  for 
a  bigger  job.  It  is  encouraging  to  note  the 
greatly  decreased  labor  turn-over  which  was  one 
of  the  byproducts  of  a  scheme  intended  to  make 
men  think  and  to  broaden  their  vieivpoint. 

UNTIL  recently  our  country  has  done  little  or 
nothing  of  consequence  to  develop  the  personal 
efficiencies,  knowledge  and  skill  of  its  crafts- 

men. It  spends  millions  of  dollars  annually  on  gen- 
eral education.  It  spends  several  thousands  of  dol- 

lars of  public  funds  on  any  individual  who  can  afford 
to  devote  a  suitable  length  of  time  to  attending  a  col- 

lege and  becoming  a  first-rate  professional  man  or 
woman.  It  rarely,  if  ever,  spent  a  single  dollar  to 
improve  as  a  mechanic  or  better  the  condition  of  a 
workman  until  the  war  period  and  reconstruction 
conditions  forced  a  change. 

If  every  soldier  were  back  on  his  job  today  the 
country  would  still  be  short  millions  of  workers, 
owing  to  the  lessened  tide  of  immigration  in  former 
years.  Workers  are  needed  everywhere,  and  we  must 
help  by  every  means  possible  those  now  in  our  employ 
to  do  more  and  to  gain  through  increased  production 
a  greater  share  in  the  profits. 
What  then  of  the  waste  of  human  effort  and  equip- 

ment by  employing  men  and  women  at  tasks  which 
they  little  understand  and  at  which  they  can  only 
escape  condemnation  by  a  plea  of  carelessness  or 
ignorance? 

Formation  of  an  Educational  Plan 

These  facts  faced  the  Diamond  Chain  and  Manu- 
facturing Co.  in  1918  and  caused  the  formation  of  an 

educational  plan  for  training  employees.  The  course 
outlined  was  organized  in  three  sections:  (1)  For 
factory  employees;  (2)  for  foremen;  (3)  for 
executives.  The  courses  for  factory  employees  were 
taken  up  along  vocational  training  lines.  At  the  re- 
que.st  of  the  company,  the  work  was  outlined  as  voca- 

tional and  part  time,  and  it  was  found  that  it  could 
be  legally  paid  for  from  the  funds  on  hand  derived 
from  tax  levy  under  the  Indiana  vocational  education 
statutes.  The  school  being  duly  authorized  under  the 
law,  the  company  agreed  to  furnish  facilities  and 
equipment,  the  school  board  to  furnish  the  teachers. 
The  women  employees  from  the  factory,  of  all  grades 
except  those  in  the  offices,  were  eligible  for  the  first 
series  of  classes.  They  were  paid  straight  time  for 
all  time  consumed  in  class  work.  The  course  was 
divided  into  four  parts  or  major  lines:  (1)  Common 
branches  and  social  .science;  (2)  industrial  processes, 
history  of  material  and  commercial  geography;  (3) 
domestic  science,  cooking  and  sewing;  (4)  first-aid 
work. 

As  fast  as  one  class  finished  the  eight  weeks  of  in- 
struction in  each  section,  it  automatically  graduated 

into  the  next  division  until  at  least  32  weeks  of  time 
had  been  put  in.  Classes  consisted  of  from  11  to  15 
girls  and  the  schedules  for  sections  one  and  two  were 
as  shown  in  Table  I. 

TABLE    I.    SCHEDULE  OF  CLASS   HOURS   FOR   WOMEN.    : 

Class  "F" 
^  •'">—  I'if^           Arithmetic 
q:in'~in:;i      Social   science 

i»;?m~'}n-           ■       Hygiene lu.OU— Ui:.ii         Physical,  exercises 

CUiss  "G*' 

}  -J-""  \'i\\      Vrithraetic 
.,  :.,'i'~  X  :;;       social    science 
":;    ~"?-S              Hygiene ■'  •""^' —  •'•-"         Physical  exercises 

CUiss  ■■F" 

lll-'.'-^JJ'Ji!         Inrlustrlal    processes 
?i    in^Ji'nn         History  of  Material n  ..ill — 1.!  .00           Commercial   Geography 

Class  "G" 

j  -^y —  5  'o^          Industrial    processes 
i'-t?~  TnH         History   of  material ^  ..>u —  t>:uo   (Commercial    geography 

Taking  up  the  subjects  individually,  it  was  found 
that  there  was  a  considerable  variance  in  the  previous 
training  and  education  of  the  personnel  of  the  school 
and  that  many  variations  and  shifts  were  necessary 
to  bring  the  classes  to  a  common  level. 

Fof»  169                                                D.C.  &  Mfg.  Co. 
CONTINUATION    SCHOOL 

REPORT    CARD 

Date                           Name 

Characteristics               Crarde Characteristics         Grade 

Altitude 

Cooperation Tractabilily 

Common    Sense 

Tact 
Energy    and 
Determination 

Initiative 

Attention    to 

ail    Details 

Analytical  Ability 

Sense  of 

Organization Promptness 

Executive  Abilit) 

Results   Obtained 
DravvJing 

Mathematics 

English 

Physics Civics Geography 

100  %    Excellent 

90  ̂    Good 

80  5^     Medium 

70  %    Fair 

(>b%    Poor 60  ̂Unsatisfactory 

Description    of    A ction    Taken 
Made  By 

REPORT  CARD  FOR  STUDENTS  l.\  ALL  CLASSES 
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When  the  cooking  class  was  organized,  it  was 
found  expedient  to  hold  this  twice  per  week  at  3  p.m. 

on  Wednesday  and  Thursday,  and  to  have  a  six  weeks' 
course  instead  of  eight.  The  first  class  carried  an 

enrollment  of  28,  which  was  found  unwieldy,  and  sub- 
sequent classes  were  limited  to  13  persons.  The 

methods  here  employed  were  demonstrations  and  ex- 
periments, and  the  objects  of  the  lessons  were  to 

teach  the  preparation  of  cheap  and  wholesome  food 
with  the  least  expenditure  of  time,  energy  and  money. 
Six  main  points  were  emphasized:  (1)  Necessity  of 
buying  economically;  (2)  necessity  of  buying  in  ad- 

vance of  needs;  (3)  necessity  of  serving  well-bal- 
anced meals;  (4)  necessity  of  using  left-overs;  (5) 

necessity  of  serving  food  attractively;  (6)  necessity 
of  taking  care  of  food  immediately  after  the  meal,  and 
the  care  pf  the  kitchen. 

The  method  of  conducting  the  class  was  a  15-min. 
lecture  on  the  theory  to  be  employed  in  the  hour  fol- 

lowing, after  which  15  min.  were  taken  for  testing  and 

serving,  followed  by  a  30-min.  period  of  dish  washing 

TABLE  II.     FIRST  COURSE  IN  GENERAL  COOKERY. 

I.  Introductory. 
Necessity  for  food. 

Building  and   repairing  tissues. 
Heat   and   energy. 

Necessity  for  cooliing  food. 
To  render  it  more  ijaiatable  and  digestible.      To 
destroy    germs    of   disease    and    otiier    parasites. 

IL  Classification  of  Food  Principles. 
1.  Water. 
2.  Minerai   mattei. 
3.  Carboliydrates — sugar — starch. 
4.  Fats   and   oiis. 
5.  Proteids — Flesh   formers  and  heat  givers. 

Food    adjuncts — alcohols — acids. 
III.  Water. 

Food  value. 
1.  Solvent  power. 
2.  Heat   regulator. 
3.  Aids  chemical  changes. 
4.  Carrier. 
5.  Keeps  part.s  soft  and  pliable. 
Water  boils  at  212°   F.     Freezes  32°  P. 

IV.  Mineral  matter. 

1.  Source. 
2.  Food   value — aids  chemical   changes. 

V.  Starch. 

1.  Food  value — heat   given. 
2.  Digestive — stages  in  oooliing  of  starch. 

VI.  Foods  containing  starch. 

1.  Vegetables — potatoes. 
2.  Cereals. 
Cooking — breaks   the   starch   grains. 

VII.  Sugars. 

1.  Source. 
2.  Composition. 
3.  Food  value — digestion. 
4.  Conservation. 

VIII.  Fats  and  Oils. 

1.  Source^animal.  lard,  butter; 
vegetable,  olive  oil.  nuts,  com. 

2.  Composition. 
,•!.  Food  value — heat  givers. 
4.  Cooking. 

IX.  Proteids. 

1.  Source. 
2.  Composition. 
3.  Food  value — flesh   formers — also  give  heat. 
4.  Cooking — eggs,  milk,  chee.se. 

X.  Meats. 

1.  Structure  of  lean  meat 
2.  Composition.     . 
3.  Classification   of   methods  of   preparing  meats   accord- 

ing to  their  nutritive  value. 

1    Extraction — soups,    broths,   bouillon,   beef,    tea. 
2.  Conservation — roasting,   baking,  broiling,  pan  broiling. 

Gelatine  is  obtained  from  bones  and  tissues.     Easily  di- 
gested   and    absorbed. 

and  cleaning  up,  making  a  2-hr.  period.  Two  house- 
keepers were  appointed  and  these  were  changed  each 

week.  The  first  class  consisted  of  10  lessons;  the 
subjects  covered  were  as  given  in  Table  II. 

After  this  course  was  finished,  these  students 

graduated  into  the  last  class — that  for  first-aid  work. 
This  class  was  conducted  by  a  competent  physician 
under  the  direction  of  the  school  board,  and  was  also 

thrown  open  to  the  attendance  solicited  from  all  fore- 
men and  executives  in  the  plant.  This  class  was 

called  after  hours,  or  from  5:30  to  6:30  p.m.,  and  all 
attending  were  paid  straight  hourly  rates  for  their 

presence. 
Part-Time  Instruction  Planned 

It  was  decided  that  in  order  to  strengthen  the  or- 
ganization, the  calibre  of  foremen  must  be  improved 

and  their  general  understanding  and  power  to  think 
must  be  stimulated.  Therefore,  a  class  in  part-time 
instruction  was  planned  and  put  into  operation  in  the 

spring  of  1919. 
A  competent  instructor  from  the  Great  Lakes  Naval 

Training  School  was  secured.    The  foremen  from  the 

TABLE  IIL      PART-TIME  COURSE  FOR  FOREMEN 

Time,   3  hrs.  per  day,   5  days  per  week.   16  weeks;  total,  240  hrs. 
Monday — Morning,  IJ  hrs.  drawing;  afternoon.   Ij  hrs..  physics. 
Tuesday — Morning,   mathematics  ;   afternoon,   geograpiiy. 
Wednesday — Morning,    drawing  ;    afternoon,    mathematics. 
Thursday — Morning.   English  ;   afternoon,  civics. 
Friday — Morning,    mathematics ;    afternoon,    physics. 
Economics  may  be  ;;ombined  with  civics  after  six  weeks. 
Mathematics — Belt  sijeeds.  gear  ratios ;  percentage  of  over- 

head ;  percentage  of  labor  cost  ;  volume  of  boxed  goods ;  power 
transmitted.      Fundamentals   taught   incidentally. 

Geography — General  geography  of  the  region,  the  country,  and 
the  world  ;  transportation,  especially  as  it  relates  to  products  of 
the   factory ;   products,   especially  metals. 

Economics — Principles  of  value,  elements  of  cost,  balance  of 
costs ;   money  and   value. 

Physics — Principles  of  machines,  energy,  power,  elements  of 
electricity,  mechanics,  elements  of  heat. 

English — Practice  in  accurate  expression,  use  of  punctuation, 
brief  descriptions,  letters  of  aiiplication.  reiiorts  ;  general  sugges- 

tions in  regard  to  reading ;  free  use  made  of  trade  papers,  articles 
criticized   in  regard  to  the  English  uses. 

Civics — General  study  of  city,  state  and  national  governments ; 
study  local   civic  activities,  political   and   social. 
Mechanical  Drawing — The  principles  of  projection,  simple 

sketching,  actual  drawing  of  simple  machine  parts ;  problems 
in  mechanism,   layout  of  shops,  etc. 

Shop  problems — Discuss  with  executives  various  problems  of 
shop  man'agement,  especially  those  which  involve  mechanical difficulties. 

various  departments  were  drawn  in  two  divisions,  17 
each,  and  the  course  as  mapped  out  consisted  of  3 
hrs.  per  day,  5  days  per  week,  for  a  term  of  16  weeks 
as  shown  in  Table  III. 

In  order  to  bring  home  the  course  verj'  thoroughly, 
this  course  was  supplemented  by  a  series  of  lectures 
covering:  (a)  Necessity  for  an  educational  course; 
(b)  lectures  covering  quality  of  product;  (c)  lectures 
covering  principles  of  supervision. 

The  first  series  covered  the  following: 
1.  "The  Purpose  of  an  Educational  Department,"  by  general 

manager. 
2.  "The  Need  of  a  Quality  Product."  by  sales  manager. 
3.  "The  Effects  of  Perfect  Administrtaion."  by  works  manager. 
4.  "Opportunity  Offered  by  Education."  by  general  manager. 
5.  "Education  as  a  Means  toward  Quality  Product,"  by  superin- tendent of  vocational  education. 

The  second  series,  on  quality  of  product,  covered 
the  following: 

6.  "What   Is  Quality?"  by  chief  engineer. 
7.  "The  Cost  of  Quality,"  by  general  manager. 
8.  "Quality   vs.    Production."    by  worte!   manager. 
ft.   "How  Is  Quality  Secured?"  by  industrial  engineer. 
The  third  series,  on  supervision,  embraced: 

10.  "Supervising    Men    and    Women."    by    general    manager. 
11.  "Record  of  Emplovees'  Performance."  by  works  manager. 
12.  ".\ccumulative    Progress    Records."    by    industrial   engineer. 
13.  "Records  of  Complaints  and  Suggestions."  by  works 

manager. 
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Following  this  series,  a  second  series  on  company 
problems  was  given,  consisting  of  nine  lectures,  three 
on  mechanical  problems  and  mechanism,  by  the  chief 
engineer,  and  the  others  on  production  and  production 
control,  and  cost  accounting  procedure  as  applied  to 
company  business,  by  the  production  manager  and 
cost  accountant. 

At  the  end  of  each  month  a  report  card,  as  shown 
in  the  cuts,  is  made  out  for  all  students  in  the  various 
classes  and  is  turned  in  to  the  works  manager  in 
charge  of  the  educational  department  for  inspection. 
It  is  then  returned  to  the  teacher  who  retains  it  after 
inspection  by  the  student. 

Executive  Class  Organized 

Not  only  is  education  confined  to  foremen  and 
operatives,  but  it  is  also  offered  to  executives  who 
have  the  time  to  spare  to  better  fit  themselves  for 
more  responsible  positions.  In  the  fall  of  1918  a 
class  was  organized  of  executives  from  the  general 
manager  down,  taking  up  a  standard  set  of  a  certain 

correspondence  school's  texts,  covering  the  following 
lines  in  business  administration :  Corporate  organi- 

zation management;  cost  accounting  and  financing; 
stocks  and  bonds;  business  law  and  many  kindred  sub- 
jects. 

Owing  to  the  pressure  on  all  executives,  the  time 
of  meeting  was  placed  from  5:10  p.m.  to  6:30  p.m., 
once  per  week,  generally  on  Thursday.  Approximately 

160  pages  of  reading  matter  were  assigned  for  a  two 

weeks'  period.  A  leader  was  appointed  who  made 
assignments  of  approximately  10  pages  of  reading 
matter  to  each  executive.  This  necessitated  the  leader 
doing  a  certain  amount  of  his  work  a  week  in  advance 
of  the  rest  of  the  class.  The  leaders  so  appointed 
held  office  for  two  meetings  in  succession  and  were 
appointed  in  rotation. 

Discussion 

On  the  convening  of  the  class  at  5:10  p.m.,  the 
leader  called  in  sequence  on  the  members  for  a  5-min. 
report  on  the  sections  of  the  text  which  had 
previously  been  assigned  them  for  preparation.  This 
continued  for  about  50  min.,  and  the  last  30  min. 
were  taken  up  in  a  quiz  and  general  discussion  based 
upon  the  questions  in  the  text  and  conducted  by  the 
leader.  This  discussion  was  entirely  informal,  but 
it  rested  upon  the  leader  to  see  that  it  was  a  snappy, 

well-conducted  and  logical  discussion,  and  that  it  led 
somewhere.  Whenever  a  problem  in  the  lesson 
occurred  it  was  always  solved  and  handled  during 
this  discussion. 

This  covers  the  present  scope  of  educational  work 
as  carried  out  in  the  Diamond  Chain  and  Manufactur- 

ing Co.  The  results  to  date  have  been  very  gratifying 
and  the  labor  turnover,  which  has  been  carefully 
watched,  as  a  result  has  shown  a  most  gratifying 
decline. 

A  Graphical  Method  for  Finding  Accurate 
Center  Distances 

By  R.  JANTSCH 

This  scheme  for  obtaining  center  distances  with 
extreme  accuracy  should  prove  valuable  to  the 
men  who  have  to  carry  out  the  details  of  close- 
limit  work  as  specified  by  the  modern  planning 

department.  It  is  a  whvle  lot  easier  to  say  that '' 
a  certain  distance  shall  be  accurate  to  a  ten- 
thousandth  than  it  is  to  measure  that  distance 
in  a  hurry. 

THE  writer  believes  the  method  described  in  this 
article,  is  not  generally  known,  and  since  it  is 
quick  and  reliable,  it  will  no  doubt  be  appreciated 

by  the  draftsman  who  is  frequently  called  upon  by  the 
shop  to  figure  out  in  a  hurry  coordinate  measurements 
for  accurate  center  distances;  particularly  in  cases 
where  the  chance  of  error  by  figuring  is  great  be- 

cause of  the  complicated  trigonometrical  or  analytical 
solution. 
To  find  the  exact  coordinate  measurements  for  the 

distances  of  a  number  of  points,  a  layout  is  made  of 
these  points  (an  actual-size  layout  is  in  most  cases 
satisfactory).  From  this  layout  the  desired  measure- 

ments are  first  approximately  obtained  by  scale  read- 
ing. In  this  connection  it  should  be  mentioned  that 

since  the  measurements  are  to  be  given  in  decimals, 
it  is  preferable  to  use  a  scale  graduated  in  lOths,  20ths, 
50ths  and  lOOths.     Using  these  approximate  measure- 

ments     with      the     simple     trigonometrical      formula 

the  error  of  approximation  is  found  and 
a 

sin  A' 

from  the  latter  the  exact  coordinate  measurerhents  by 
means  of  the  simple  method  described  in  what  follows: 

In  Figs.  1,  3  and  5,  a  and  c  are  fixed  points,  ab  and  cd 
straight  lines,  the  ends  b  and  d  of  which  are  supposed 
to  meet  at  e,  but  do  not  because  e  is  not  where  it  should 

be.  The  problem  is  to  move  e  to  e'.  This  is  done 
by  drawing  arcs  be'  and  de'  with  centers  at  te  and  c 
respectively.  Now  if  for  instance  ab  is  about  3  in.  and 
eb  about  0.02  in.  and  cd  and  de  have  similar  propor- 

tions, the  curvature  of  arcs  be'  and  de'  is  so  infinitely 
slight  compared  to  the  length  of  the  curve  that  it  can 
be  considered  zero  for  all  practical  purposes.  Hence 

be'  and  de'  can  be  considered  as  the  tangents  of  arcs 

be'  and  de'  at  points  b  and  d  respectively  and  point  e' 
the  point  of  intersection  of  tangents  be'  and  de'. 

But  in  order  to  determine  the  minute  movement  of  e 

to  e'  graphically,  it  will  be  necessary  to  make  a  consid- 
erably enlarged  layout  of  the  points  which  determine 

the  distance  ee'. 
In  Figs.  2,  4  and  6  these  enlarged  layouts  are  shown. 

An  enlargement  of  500  to  1  will  be  found  satisfactory 
in  most  cases. 

If  for  instance  in  Fig.  1,  de  =  0.0215  in.,  then  the 

corresponding  distance  d'e  in  the  enlarged  layout.  Fig. 
2,  would  be  0.0215  X  500  =  10.75  in.  and  similarly 
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eb  =  0.0123  would  be  enlarged  in  Fig.  2  to  eh'  — 
0.0123  X  500  -^  6.15  in. 

In  Fig.  2,  we  measure  Y  =  15.2  in.  and  X  =  0.4000 
15  2 

in.      If    -^-   =   0.0304    is    added   to    the   approximate 500 

first  scale  measurement  af  in  Fig.  1,  the  exact  measure- 

ment of  af  is  obtained ;  and,  similarly,  if  ̂   =   ~^ 
=  0.0008  is  subtracted  from  the  approximate  first 
scale  measurement  ef  in  Fig.  1,  the  exact  measurement 
of  ef  is  obtained. 

-90° 

FIG.    2 

rs^^ 

FI©.  3 

■•^°-t^f 

^o
 

F1&    4 

:«\, 

FIG.  6 

FiaS.    1   TO   6.     LOCATIONS   OF   POINTS   TO   ST.\NDARL> 
AND   ENLARGED   SCALES 

Following  is  a  typical  example  with  layout.  Fig.  7, 
which  can  be  solved  to  advantage  by  this  method : 

Example,  Fig.  7 

Find:  ay,  cy,  ax,  bx,  ez.  fz. 
Given:  ab  —  3.0003  in.;  be  =  3.0625  in.;  cd  = 

4.9376  in.;  ac  =  4.9373  in.;  ef  =  4.8040  in.;  fg  =^ 
4.8000  in. 

(1)   Find  ay  and  cy. 
From  layout  find  the  approximate  measurements: 

ay  =  3.96  in.;  cy  ̂    (4.37  —   1.4375)    =  2.9325  in. 
4.37 

From  sin  table  we  find  sin  D  =  0.88368. 
Then  the  approximate  distance 

,      cy  -r  1.4375         4.37         ̂   .^^„  . 
cd  =  .      r.         —  n  oooTfo  =  4.9452  m. sm  D  0.88368 

The  error  of  approximation  of 
cd  =  (4.9452  —  4.9376)  =  +0.0076  in. 

In  the  same  manner  we  find: 
Tan  A  =  0.74053;  sin  A  =  0.59512; 

cy         2.9325 
sin  A 

ac 
=  4.92758  in. 

0.59512 

The  error  of  approximation  of 

ac  =  (4.9373  in.  -f  4.92758  in.)  ̂   —  0.0097  in. 
Now  we  make  the  enlarged  layout: 

cc'  --=   +0.0076    X    500  =   +3.8  in.;   cc'  =  —0.0097 
X  500  =   —4.85  in. 
We  measure  cc'  =  0.75  in.  and  cV  =  6.54  in. 
Then  ay   (exact  measurement)   =  ay   (approximate) 

+  '^  =  3.96  in.  ̂   |g  =  3.9731  in. 
And  cy  (exact  measurement)  =  aj  (approximate)  — 

=  2.9310. 
^  =  29325-^ 500  500 

Exactly  the  same  procedure  is  followed   for  finding 
ax,  bx,  and  ez,  fz. 

(2)    Find  ax  and  bx. 
Approximate  measurement:  ax  =  0.92  in.;  bx  =  2.84 

in.;  tan  B  =  3.08695;  sin  B  =  0.95133;  ab  =  2.98529 
in.;  tan  C  =  0.02980;  sin  C  =  0.02979;  be  =  3M47. 

j<^    6.m9'   

P      (^ 

FIG. PROBLEM    IN  FINDING  CENTER   DISTANCES 

Error  ab  =  ̂ 0.0150;  error  be  =  — 0.0078  in. 

Enlarged  layout  hb'  =  — 0.015  X  500  =  —7.5  in.,  cc' 
=  —0.0078  X  500  =  3.9  in.,  cc'  =  9.2  in.,  c'c'  =  4.11 

4.11 ax    (exact) 
0.92 

2.84 

500 

9^ 

500 

0.91178;  bx  (exact) 

2.8584 

0.54  = 

(3)    Find  ez  and  fz 

Approximate  measurement:   ez  =■   1.750 
2.29  in.;  fz  =  4.22;  tan  E  =  1.8427; 
sin  E  =  0.087894;  ef  =  4.8012  in.;  tan  F  =  0.11296; 
sin  F  =  0.11225;  fg  =  4.81069. 

Error  ef  =  —0.0028 ;  error  fg  =  +0.0107  in. 
Enlarged  layout:  ff  =  —0.0028  X  500  =  —1.4 

in.;  ff  =  +0.0107  V  500  =  +5.35  in.;  //'  =  4.7J 
in. ;  ff  =  5.95  in. 

ez  (exact)   =  2.29  in.         |^^  =  2.2781;  fz  (exact) 500 

TanZ)  = 6.2749  -  3.96 
1.88777 

=  4.22  +  |g   =  4.2295  in. 
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Old  English  Machine  Tools 
at  Soho,  Birmingham 

By  I.  W.  CHUBB 
European  Editor,  American  Machinist 

In  this  article  some  of  the  machine  tools  used  by 
Boulton  &  Watt  are  illustrated  and  described.  A 
study  of  certain  of  the  details  will  show  that  the 
designers  of  these  tools  were  not  so  far  behind 
the  times  as  might  be  imagined.  One  old  lathe  is 
shown  tvith  an  arrangement  for  reversing  the 

change  gears  that  might  well  he  the  -progenitor 
of  the  quick-change  gears  used  on  lathes  of  today. 

FIU. 
\\,\TV 

A  MONG  the  historically  instructive  visits  made  by 
L\  the  participants  in  the  Watt  Centenary  celebra- 

X  -m.  tion,  held  in  the  Birmingham  district  toward  the 
end  of  September  last,  the  tour  of  the  parts  of  the 
works  of  W.  &  T.  Avery, 
Ltd.,  that  formed  sections 
of  the  original  Soho  Foun- 

dry was  not  the  least  in- 
fonnative.  The  foundry 

has  been  claimed  to  be  "the 
first  works  that  the  world 
has  ever  seen;  that  is,  it 
was  the  first  works  to  em- 

ploy machinery  to  make 

machinery."  In  the  minds 
of  some  I'eaders  of  the  work 
of  the  older  British  engi- 

neers, Soho  Foundry  is  oc- 
casionally confused  with  the 

Scho  Factory.  The  latter 
was  about  a  mile  away,  and 
was  built  in  1765  by  Boul- 

ton, at  a  cost  of  £9,000,  and 
was  used  for  the  making  of 
small  metal  ware  such  as  inlaid  steel  buckles,  chains, 

buttons,  etc.,  and  for  producing  coins,  medals,  cande- 
labra, vases,  etc. 

The  Soho,  or  perhaps  better,  Sniethwick  Foundry, 
was  built  as  an  extension  in  1796  for  the  firm  of  Boul- 

ton &  Watt,  who  had  joined  in  business  in  1775.  When 
James  Watt  the  younger  died  in  1818  the  title  of  the 
firm  was  altered  to  James  Watt  &  Co.  and  from  this 
firm  the  foundry  was  purchased  in  1895  by  the  present 

owner,  W.  &  T.  Avery,  Ltd.,  manufacturer  of  weigh- 
ing, counting,  testing  and  other  machinery.  The  origi- 

nal entrance  is  in  existence,  with  the  old  drawing  offices 
above,  and  behind  them  the  private,  offices  of  the  old 
firm,  the  lower  floor  being  occupied  then  by  clerks,  while 
the  cashier  and  others  were  on  the  other  side  of  the 

gates.  The  clock  installed  in  1812  is  still  in  use.  Watt's 
stables  have  recently  been  converted  into  stores.  Foun- 

dry Row,  headpiece,  was  built  at  the  same  time  as  the 
works  but  only  one-half  now  remains.  The  larger 
houses  were  occupied  by  the  foremen  and  the  others  by 
workmen,  while  the  house  on  the  extreme  left  hand, 

marked  by  a  tablet  at  A,  was  occupied  by  William  Mur- 
dock  in  1817. 

Some  little  distance  away,  but  still  a  part  of  the 
works  area,  is  the  site  of  the  first  gas  holder.    An  old 

circular  gasholder  still  exists,  but  whether  it  was  the 
original  one  may  possibly  be  doubted,  as  the  first  draw- 

ings show  one  of  a  rectangular  form.  In  the  distance, 
something  like  a  mile  away,  is  Sycamore  House,  where 

Murdock  afterward  lived 
and  which  still  stands.  A 

copper  pipe  was  used  to  con- 
vey the  gas  to  this  house, 

which  is  thought  to  be  the 
first  private  residence  thus 
illuminated.  W.  &  T.  Avery, 

Ltd.,  states  that  part  of  the 

copper  pipe  was  found  a 
few  years  ago  when  exca- 

vations were  being  under- 
taken for  another  purpose. 

Fig.  2  shows  a  bath  which 
was  used  by  the  principals 
of  the  firm,  including,  it  ia 
understood,  Watt,  Boulton 
and  Murdock.  This  bath- 

room is  not  now  used  for 

,   ,;.    u    ;     ;  ^uy    purpose;    in    fact,    it 
merely  exists. 

Among  the  shops  is  the  one  where  the  engine  was 

built  for  Fulton's  steamship,  the  first  steam-propelled 
vessel  made;  the  engines  of  the  Great  Eastern  were  also 
built  there.    Now  testing  machines  are  erected  in  the 

FIG.   3.      PIT  LATHK   90  YEARS  OLD 
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FIG.   4.     FACEPLATE  DRIVE  ON  OLD  PIT  LATHE 

same  building.  Adjacent  is  the  erecting  shop  which  is 
understood  to  have  been  opened  by  Boulton  with  a  roar- 

ing feast.  Boulton's  speech  has  been  recorded  as  fol- 
lows: 

"I  come  now  as  the  Father  of  Soho,  to  consecrate  this 
FIG.  8.     CHANGE-  AND  REVERSE-GEAR  SYSTEM  ON  LATHE 

SHOWN  IN   FIG.   6 

Fire  and  Water,  I  pronounce  the  name  of  it  Soho  Foun- 
dry. May  that  name  endure  for  ever  and  ever,  and  let 

all  the  people  say  Amen,  Amen.  This  Temple  now  hav- 
ing a  name,  I  will  propose  that  every  man  shall  fill  his 

pitcher,  and  drink  success  to  Soho  Foundry.     Let  me 

FIG.   5.     SPINDLE  THRUST  ON  OLD  PIT  LATHE 

place  as  one  of  its  branches;  I  also  come  to  give  it  a 
name  and  my  benediction.  I  will  therefore  proceed  to 
purify  the  walls  of  it  by  the  sprinkling  of  wine,  and  in 
the  name  of  Vulcan  and  all  the  Gods  and  Goddesses  of 

PIG.    G.      SCREW-CUTTING  LATHE   BUILT    IN   ]842 FIG.    9.      RADIAL   DRILLING    MACHINE   DESIGNED    IN    I8.13 
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FIG.  7. GEARING  AND  FACEPLATE  DRIVE  OX  LATHE 
SHOWN  IN   FIG.    6 

I 

give  tny  benediction  to  Soho  Foundry.  May  this  estab- 
lishment be  ever  prosperous.  May  no  misfortune  ever 

happen  to  it.  May  it  give  birth  to  many  useful  arts  and 
inventions.  May  it  prove  beneficial  to  mankind,  and 
yield  comfort  and  happiness  to  all  who  may  be  employed 
in  it.  As  the  smith  cannot  do  without  his  striker,  so 
neither  can  the  master  do  without  his  workman.  Let 

each  perform  his  part  well,  and  'do  hif?  duty  in  that  state 
to  which  it  hath  pleased  God  to  call  him,'  and  this  he 
will  find  to  be  true  rational  ground  of  equality.  One 
serious  word  more,  and  then  I  have  done.  I  cannot  let 
pass  this  day  of  festivity  without  observing  that  these 
large  piles  of 
buildings  have 
been  erected  in 
a  short  time,  in 
the  most  inclem- 

ent season  of  the 

year,  without 
the  loss  of  o  n  e 

life  or  any  mate- 
r  i  a  1  accident. 
Therefore  let  us 
offer  up  our 
grateful  thanks 
to  the  Divine 
Protector  of  a  11 
things,  without 
whose  permis- 

sion 'not  a  spar- 
row falleth  to 

the  ground.'  Let 
us  chant  Halle- 

lujahs in  our 
hearts  for  these 
blessings,  and 
with  our  voices, 

like  loyal  sub- 

jects, sing  'God 
Save  Great 
George  the 

King.' "  Several 
old  machine 
tools  remain 
and,  in  fact,  are 
in  use;  but  only 
a  few  years  ago 
they  were  ac- 

companied     b  y 
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FIG.    13. 
BOULTON'S    MINT    BUILDING.    NOW    USED   AS   A 

BIJVCKSMITH  SHOP 

quite  a  number  of  others,  since  removed  and  broken 
up.  Sti!l  employed,  for  instance,  is  the  faceplate  pit 
lathe,  illustrated  in  Fig.  3,  which  is  understood  to  be 
the  first  lathe  with  a  pinion  working  on  a  toothed  ring 
at  the  back  of  the  faceplate;  see  Fig.  4.    This  machine 

J'lG,    10       WALL    PLANING ..aiS    OLD 
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FIG.    11. A   VERTICAL,   BORING   MACHINE    (NOT   NOW    IN 
THE  PLANT) 

was  removed  from  the  Soho  Factory  when  it  was  closed 
in  1850.  It  takes  work  up  to  26  ft.  in  diameter.  The 
faceplate  is  10  ft.  in  diameter.  Driven  from  overhead 
by  a  shaft  with  universal  joints  the  gearing  shown  gives 
three  feeds,  longitudinal  and  cross,  with  reverse.  Fig.  5 
shows  the  bridge  piece  and  center  point  for  taking  the 
end  thrust  due  to  the  cutting  action,  and  it  is  under- 

stood too  that  this  is  the  first  example  of  the  kind.  The 
lathe  has  been  running  90  years. 

The  screw-cutting  lathe,  Fig.  6,  was  built  in  1842,  the 
height  of  centers  being  30  in.  and  the  bed  40  ft.  long, 
the  maximum  length  of  job  taken  beipg  31  ft.  The 
gearing  for  the  head,  including  the  pinion  driving  the 
faceplate,  will  be  seen  in  Fig.  7,  a  detail  of  the  change- 
gear  system  being  given  in  Fig.  8. 

These  gears  are  actuated  by  the  hand  lever  A  which 
has  a  cam-shaped  slot,  and.  as  shown  in  the  illustration, 
the  pinion  B  between  the  driving  and  the  following 
wheels  C  and  D  is  raised  out  of  mesh  with  the  lower 

wheel  D.  The  gear  D  is  mounted  on  a  sliding  quill 
attached  to  the  tail  of  the  hand  lever,  while  pinion  B  is 
mounted  on  the  rocking  cradle  E.  It  will  thus  be  seen 
that  movement  of  the  hand  lever  in  either  direction  will 
rock  the  cradle  up  or  down  and  slide  gear  D  to  the  right 
or  left.  If  the  lever  is  moved  to  the  left  from  the  posi- 

tion shown  in  the  illustration,  gear  D  will  be  slid  into 
mesh  with  gear  C.    If  the  lever  is  moved  to  the  right  the 

pinion  B  will  be  dropped  into  mesh  with  gear  D  and  the 
direction  of  the  change  gears  will  be  reversed. 

Designed  by  Harper  in  about  1845,  the  radial  pillar 
drilling  machine  shown  in  Fig.  9  is  one  of  a  pair  which 
stood  on  each  side  of  the  gateway  and  was  used  to  drill 
castings  while  still  on  railway  trucks.  The  maximum 
radius  is  8  ft.  6  in.  and  the  machine  will  take  a  job 
about  10  ft.  from  base  to  underneath  the  arm  and  still 
give  a  reasonable  length  for  the  drill.  The  drive  is  by 
belt  to  a  cone  at  the  top.  This  drives  bevel  gears  fitted 
to  the  vertical  shaft.  The  latter  carries  another  bevel 

gear  which  drives  the  horizontal  shaft,  this  in  turn  actu- 
ating the  drill  spindle.  A  set  of  gears  at  the  bottom  of 

the  column  can  be  put  into  action  to  raise  or  lower  the 
arm  and  the  feed  is  driven  by  spur  gearing  on  the  hand- 
wheel  shaft  and  operated  by  a  cam.  A  2?. -in.  hole  can  be 
drilled  with  the  machine. 

The  wall  planing  machine,  shown  in  Fig.  10,  is 
regarded  as  the  oldest  machine  in  the  works;  it  is  said 
to  be  the  first  wall  planing  machine  built  and  is  known 
to  be  120  years  old.  Above  it,  carried  on  the  wall,  is  a 
spare  screw  cut  25  years  ago  in  order  to  replace  the 

ijc.   i..     A  t.i.uirjNG   .MACHINE    (NOW  DISMANTLED) 
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existing  screw  when  worn.  This  machine  will  take  work 
15  ft.  long:  it  is  used  on  weighbridge  frames.  Another 
old  wall  planing  machine  in  the  works  covers  a  space  of 
27  ft.  by  9  ft.,  and  the  screw  is  4  in.  in  diameter,  double- 
thread.  It  was  frequently  used  in  conjunction  with 
another  machine  adjacent,  the  two  together  being 
capable  of  covering  45  ft.  in  length. 

Figs.  11  and  12  illustrate  machines  not  now  in  use.    A 

vertical  boring  machine  is  shown  in  Fig.  11,  but  as  it 
has  been  disposed  of  it  i.s  impossible  to  obtain  particu- 

lars. Fig.  12  shows  a  heavy  slotting  machine  with  3  ft. 
6  in.  stroke.  It  is  driven  by  bevel  gearing  and  a  square- 
thread  screw  to  the  ram,  the  thread  being  4  in.  in  diam- 

eter by  S  in.  pitch.  The  ram  is  counterbalanced  by 
weights  suspended  from  wire  ropes  passing  over  pulleys 
at  the  top.   This  machine,  however,  has  been  dismantled. 

The  Greenfield  Tap  and  Die  Corporation  Plan 
of  Industrial  Representation 

By  FRED  H.  COLVIN 
Editor,    Amtjrwan   Machinist 

This  article  outlines  briefly  the  method  of  secur- 
ing and  maintaining  personal  contact  between 

the  ivorkers,  shop  executives  and  the  management 
in  the  plants  of  the  Greenfield  Tap  and  Die  Cor- 

poration. It  shows  an  appreciation  of  the  neces- 
sity fcr  greater  co-operation  and  confidence,  as 

well  OS  that  the  shop  influence  extends  far  beyond 
the  factory  itself.  It  gives  the  opportunity  for  in- 

quiry or  expression  which  prevents  small  misun- 
derstandings being  nursed  into  large  grievances. 

THE  Greenfield  Tap  and  Die  Corporation  and  its 
employees  are  endeavoring  to  work  out  a  plan 
for  securing  individual  expression  and  co-opera- 

tion as  a  means  of  increasing  production  and  bettering 
conditions  generally. 

As  a  prelude  to  the  industrial  administration  con- 
stitution, there  are  seven  statements  to  which  all  can 

subscribe. .  These  are : 

1.  We  believe  in  a  square  deal  on  the  part  of  man- 
agement and  workers,  one  toward  the  other  and  both 

toward  the  community. 
2.  We  believe  that  the  principal  desires  of  manage- 

ment and  workers  are  identical,  namely,  happiness; 
that  the  basis  for  happiness  is  health,  progress,  oppor- 

tunity and  prosperity. 
3.  We  believe  industry,  the  most  important  factor 

in  determining  the  basis  of  happiness,  must  recognize 
that  men  are  men,  something  more  than  mere  machines, 
something  more  than  money — recognition  being  the 
basis  of  self-respect. 

4.  We  believe  management  should  give  just  returns 
for  work  performed;  should  provide  opportunity  to 
learn  and  grow;  should  establish  clean,  orderly,  safe 
and  sanitary  working  conditions,  proper  equipment, 
reasonable  hours,  and  opportunities  for  recreation  and 
rest. 

5.  We  believe  workers  should  give  honestly  applied 
energy,  constructive  thought  to  the  reduction  of  cost 
and  the  production  of  the  highest  quality  of  product, 
regular  and  dependable  service;  that  they  should  as- 

sume responsibility  for  indolence,  indifference,  restric- 
tion of  output  and  poor  workmanship. 

6.  We  believe  workers  should  be  loyal  and  enthu- 
siastic, should  boost  for  their  company  product,  nian- 

agement  and  fellow  workers. 

7.  We  believe  management  and  workers,  comprising 

industry,  will  effect  better  mutual  and  community  hap- 
piness by  co-operation,  stimulated  through  representa- 

tion, and  based  on  the  principle  of  democracy — a  square deal. 

With  the  foregoing  as  a  basis,  an  industrial  admin- 
istration constitution  was  drawn  up,  with  the  object 

of  establishing  a  unanimity  of  purpose  between  em- 
ployees and  their  employers. 

It  is  hoped  to  create  means  for  the  equitable  adjust- 
ment of  difference;  by  creating  a  common  basis  of  un- 

derstanding, co-operation,  and  decision  pertaining  to 
working  and  living  conditions,  and  such  other  matters 
of  mutual  welfare  as  their  relations  may  concern;  by 
the  establishment  of  such  environment  as  will  tend  to 
safeguard  more  carefully  the  life  and  health  of  the 
workers;  by  providing  means  of  practical  education 
and  nationalization,  developing  both  mind  and  matter 
to  the  betterment  of  the  workers  as  a  whole. 

This,  it  is  believed,  will  reduce  the  cost  and  waste 
caused  through  misunderstandings,  and  that  by  apply- 

ing the  saving  thus  effected  both  the  employee  and  the 
employer  will  be  benefited. 

The  plan  of  representation  includes  chosen  repre- 
sentatives of  departments.  These  representatives  con- 

stitute the  general  assembly,  the  branches  being  divided 
into  legislative  and  the  judiciary. 

The  legislature  is  composed  of  representatives  of 
general  employees,  office  employees  and  both  skilled 
and  non-skilled  workers.  Their  primary  purpose  is  to 
iriake  suggestions  and  to  deliberate  on  the  suggestions 
that  may  be  referred  to  them  at  the  option  of  the 
upper  body. 

Where  the  Shop  Executives  Come  In 

The  judiciary  is  composed  of  foremen,  assistant  fore- 
men and  department  heads.  Its  function  is  to  interpret 

and  sift  the  suggestions  of  the  legislature  and  to  make 
recommendations  of  its  own  to  the  upper  body.  It  is 
also  to  deliberate  on  suggestions  and  rec«mmendations 
submitted  by  the  upper  body. 

The  executive  council  is  composed  of  the  factory 
manager,  superintendents  of  different  departments  and 
the  general  foremen.  Its  function  is  to  devise  and 
deliberate  on  the  suggestions  received  from  the  lower 
body  and  to  refer  them  to  the  chief  executive  or  to  the 
board  of  directors.  It  also  considers  recommendations 
made  by  the  chief  executive  or  the  board  of  directors. 
.  The  executive  officers  consist  of  the  president,  vice 
president,  and  the  board  of  directors  of  the  corporation. 
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Representatives  to  the  legislature  are  elected  in  the 
proportion  of  one  for  every  twenty  workers.  But  each 
department,  no  matter  how  small,  is  entitled  to  at  least 
cne  representative. 

There  are  five  standing  committees.  First  is  the 
advisory  board  on  social  and  industrial  betterment, 
composed  of  such  officers  a^  the  chief  executive  may 
designate.  This  meets  at  least  once  a  month  or  for 
special  meetings  at  the  call  of  the  chairman. 

The  joint  committee  on  industrial  co-operation  and 
conciliation  is  composed  of  six  members,  three  desig- 

nated by  the  judiciary  and  three  by  the  legislature. 
This  committee  brings  up  matters  for  discussion  on  its 
own  initiative,  or  discusses  matters  referred  for  its 
consideration  pertaining  to  the  prevention  and  settle- 

ment of  industrial  disputes,  conditions  of  employment, 

I'eported  grievances,  appeals  from  discharge  and  sim- 
ilar cases.  This  is  perhaps  the  most  important  com- 

mittee in  its  relation  to  the  harmonious  operation  of 

the  shop.  It  provides  a  method  of  taking  up  and  ad- 
justing small  misunderstandings  or  annoyances  before 

they  become  real  grievances. 
There  are  three  other  joint  committees,  one  on  safety 

and  accident ;  another  on  health,  sanitation  and  housing, 
which  includes  living  conditions  as  well  as  the  shop 
itself.  The  third  is  a  joint  committee  on  recreation, 
education  and  insurance.  These  joint  committees  meet 
quarterly  unless  called  in  special  session.  The  per- 

sonnel secretary  may,  however,  confer  with  any  joint 
committee  at  any  time  and  may  call  an  impromptu 
meeting  for  the  purpose  of  taking  up  matters  requiring 
immediate  attention.  This  is  particularly  important 
from  every  point  of  view. 

The  main  advantage  to  be  gained  from  plans  of  this 
nature  is  the  opportunity  for  self  expression  on  the 
part  of  every  employee,  whether  it  is  exercised  or  not, 
and  a  development  of  the  feeling  that  he  is  really  part 
of  an  organization  and  not  merely  a  number  on  the 
payroll.  Confidence  in  the  management  is  increased, 
and  this  goes  a  long  ways  toward  securing  co-operation, 
which  is  so  badly  needed  at  this  time. 

Finishing  a  Commutator  in  Place 
By  M.  L.  Lowrey 

The  tur;iing  of  a  commutator  described  on  page  1002, 
Vol.  51,  of  the  American  Machinist,  reminds  me  of  a 
job  that  fell  to  my  lot  recently. 

The  collector  rings  of  a  200-kw.  alternating-current 
generator  had  become  so  badly  worn  that  it  was  neces- 

sary to  have  them  trued  up,  and  as  this  machine  must 
run  twenty-two  hours  a  day,  seven  days  a  week,  it  was 
a  question  how  best  to  do  the  job,  as  the  machine  could 
be  idle  only  from  six  to  seven  in  the  morning  and  from 
six  to  seven  in  the  evening. 

This  generator  was  driven  by  a  steam  engine,  and  it 
was  impossible  to  run  slowly  enough  to  permit  turning 
the  rings  with  a  lathe  tool;  also  there  was  not  room 
enough  to  use  the  portable  electric  grinding  machine. 

After  considerable  study,  I  decided  to  make  a  long 
wheel-arbor  that  would  run  in  boxes  to  be  secured  to 
the  frame  of  the  generator,  and  with  a  grooved  collar 
and  lever  so  arranged  that  the  arbor  could  be  moved 
through  the  boxes  to  pass  the  grinding  wheel  over  the 
rings.  Returning  to  the  shop,  I  took  a  piece  of  1-in.- 
round,  cold-rolled  steel  about  3  ft.  long,  and,  after  cen- 

tering and  straightening  it,  one  end  was  turned  to  I  in. 

and  threaded  to  fit  a  nut  which,  with  the  flanges,  I  took 
from  the  small  shop  grinding  machine.  This  was  the 
only  thing  that  had  to  be  made  with  which  to  do  the  job. 

From  the  stockroom  I  took  a  small  countershaft  with 

its  hangers,  two  1-in.  boxes  for  the  arbor,  some  used 
belting,  the  necessary  pulleys,  and  some  bolts  and  lag- 
screws.  With  these  I  returned  to  the  plant  and  set  up 
the  countershaft  over  the  generator,  belting  it  from 
the  pulley  on  the  generator  shaft  that  ordinarily  drove the  exciter. 

At  six  o'clock  that  night  I  assembled  the  grinding 
part  of  the  rig,  to  see  if  it  was  all  right,  and  then  took 
it  dovra  again  so  they  could  run  through  the  night. 

Next  morning  at  six  o'clock  I  reassembled  the  rig,  and 
with  a  medium-grade,  free-cutting  wheel  the  rings  were 
soon  ground  true.  A  fine  wheel  was  then  placed  on  the 
arbor  and  the  rings  finished,  the  brushes  replaced  and 

the  machine  started  up  before  seven  o'clock. 
The  arbor  boxes  were  adjusted  for  height  by  shims, 

and  for  downfeed,  shims  were  removed  as  required.  The 
time  on  the  job  was  seven  and  one-half  hours. 

The  superintendent  was  so  pleased  with  the  work  that 
he  would  not  allow  me  to  take  down  the  countershaft, 
but  bought  the  whole  rig  and  kept  it  for  future  use. 

The  Mechanics  of  the  Future 
By  Fred  Price 

On  page  70  of  the  American  Machinist,  Joseph  T. 
Taudvin  asks  what  American  boys  are  going  to  do  about 

the  machinist's  trade.  He  draws  attention  to  the  fact 
that  the  majority  of  advertisements  for  shop  executives 
call  for  technically  trained  men  and  he  infers  that  the 
practical  man  has  a  comparatively  small  chance  of  work- 

ing up  the  line  to  a  responsible  position. 
Mr.  Taudvin  also  states  that  the  majority  of  machin- 

ists to  be  found  working  at  the  trade  at  present  are 
foreigners.  This  depends  upon  the  locality  where  the 
observations  were  made.  In  all  large  manufacturing 
centers,  especially  in  the  cities,  there  are,  of  course,  to 
be  found  a  large  number  of  foreign-born  mechanics. 
On  the  other  hand,  in  my  travels  about  the  country  I 
have  often  found  localities  where  the  majority  of 
machinists  were  Americans;  indeed,  I  have  worked  in 

some  shops  south  of  Mason  and  Dixon's  line  where  the 
entire  shop's  crew  were  Americans.  In  many  small 
towns  in  the  Northern  States  it  is  nothing  uncommon 
to  find  the  majority  of  mechanics  employed  of  American 
parentage. 

It  is  true  that  technically  trained  men  stand  an  excel- 
lent chance  of  obtaining  the  high-paid  positions,  but 

it  is  not  the  fact  that  practical  men  cannot  fill  these 
positions  that  accounts  for  their  absence;  it  is,  rather, 
due  to  the  fact  that  practically  trained  mechanics,  men 
of  vision,  executive  ability  and  broad  training,  are 
indeed  hard  to  find. 

If  the  young  man  just  out  of  his  time  will  travel  and 
work  in  different  manufacturing  centers  for  a  few 
years  with  the  idea  of  getting  a  broad  insight  into  the 
trade,  there  is  no  reason  why  he  cannot  work  up  to  an 
important  position  if  it  is  in  him  to  do  so.  It  must  be 
borne  in  mind  that  executives,  whether  practically  or 
college  trained,  are  born  and  not  made.  All  the  train- 

ing in  the  world  will  not  make  a  man  a  good  executive  if 
it  is  not  in  him  to  be  one.  It  is  a  case  of  the  survival 
of  the  fittest  and  the  practically  trained  American 
seems  to  stand  as  good  a  chance  of  succeeding  as  he  ever 
did.    It  is  up  to  the  man  himself. 
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The  Evolution  of  the  Workshop — V 
By  H.  H.  MANCHESTEE 

In  the  fifteenth  century,  evidences  of  the  tools 
employed  in  the  workshop  and  of  their  gradual 
improvement  become  more  noticeable  and  fre- 

quent. It  is  noteworthy,  however,  that  in  spite 
of  the  invention  of  printing  about  HUO,  the 
records  of  the  workshop  are  from  manuscripts. 

(Part   IV  appeared  in  our.  last  weeVs   issue.) 

SEVERAL  important  factors  bearing  upon  the  de- 
velopment of  the  workshop  during  the  fifteenth 

century  should  be  kept  in  mind.  One  was  the  tre- 
mendous impetus  given  to  metal  work  by  the  general  use 

of  cannon  and  firearms  which  had  been  invented  in  the 
previous  century.  The  second  factor  was  the  revival  of 
the  arts,  resulting  in  an  increase  in  the  employment 
of  ornamental  iron  and  bronze.  The  third  factor  was 
the  more  common  use  of  horseshoes.  The  relative  im- 

portance of  this  latter  factor  may  be  understood  by 

remembering  that  up  to  a  few  years  ago  a  blacksmith's 

dealing  with  the  new  field  of  firearms  were  composed 
which  have  aided  us  in  understanding  the  condition  of 

the  art  of  mechanics  during  that  period.  Besides  deal- 
ing with  such  military  subjects  as  cars  of  war,  attack- 
ing and  scaling,  and  engines  for  throwing  missiles 

and  fire,  the  manuscripts  contain  interesting  sketches 
of  tools,  including  files,  saws,  shears,  and  chisels;  also 
a  horseshoe  with  nail  holes.  Though  somewhat  beside 
our  subject,  there  were  also  quaint  pontoons,  boats  with 
paddle  wheels,  and  diving  apparatus.    Two  unexpected 

Flu.   18.     AN   KAHl^Y   PICTURE  OF  A  WATERWHEKL  tJSIin 

TO   PRH-E   BLACKSMITH'.S   BELLOWS.   FROM  A 
SILVER  VASE  DATED  ABOfT  1400  A    D. 

time  was  confined  almost  wholly  to  horseshoeing.  Be- 
sides these  comparatively  new  tendencies,  the  demand 

for  armor  still  continued;  the  guilds  still  flourished, 
and  in  fact  subdivisions  into  special  trades  were  com- 
mon. 

At  the  beginning  of  the  century  several  manuscripts 
FIG.     13,      MARIANUS'    CONCEPTION     OF    A     BKLLOWS 

WORKED  BY   WATER  I^OWER 
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FIG.    20. THE  PRACTICAL   ARTS   OF   1480.  PROM  A  HOUSE  BOOK  OF 
THAT  PERIOD 

scenes  represent  elevators  hoisting  jnen;  probably  for 
the  purpose  of  attacking  some  fortress. 

In  the  Library  of  Gottingen  is  a  codex  dating  between 
1430  and  1440  and  consisting  of  two  manuscripts.  The 
first  one  is  in  German  by  an  unknown  author  and  the 
second  one  in  Italian,  probably  by  Jacobus  Marianus, 
of  Sienna.  In  the  first  manuscript  are  curious  sketches 
of  tools  and  cranes,  of  hand-run  stamp  mills,  of  a  hand 
boring  machine  for  firearms,  and  of  a  polishing  device, 

besides  boats  with  wheels,  a  pile-driver,  and  many 
purely  military  subjects. 

In  the  manuscript  by  Marianus  is  an  interesting  roller 
conveyor,  and  perhaps  the  oldest  picture  of  a  crane  on 
wheels.  Of  immediate  interest,  however,  is  the  sketch 
of  a  waterwheel.  Fig.  19,  applied  to  two  pairs  of  bellows 

which  are  used  to  blow  a  furna'ce.  The  importance  of 
this  can  scarcely  be  appreciated  by  us  who  live  in  an 
age  of  steam,  electricity,  and  gasoline.  It  is  only  when 
we  realize  that  the  waterwheel  was  the  first  great  effort 
of  man  toward  the  use  of  natural  power  and  was,  by 
all  odds,  the  most  important  prime  mover  of  the  early 
modem  period,  that  we  attach  sufficient  significance  to 
its  gradual  application  to  the  different  industries.  An- 
other  illustration  of  the  first  part  of  the  fifteen  century 
shows  a  stamp  mill  run  by  hand  but  with  the  pestla 
hung  from  a  bough,  the  spring  of  which  greatly 
lightened  the  work  of  stamping. 

Toward  the  end  of  the  fourteenth  century,  Mendel 

had  founded  in  Nuremberg  an  institution  for  superan- 
nuated members  of  the  guilds.  Some  of  these  members, 

painters  by  trade,  made  pictures  of  the  others  while 

at  work.  These  portraits  are  crude 
from  an  artistic  point  of  view,  but 

they  are  exceedingly  valuable  as  his- 
torical documents. 

Among  them  we  find  an  illustration 
of  wire  drawing  by  means  of  rollers 
without  a  draw  plate,  and  another  of 
wire  drawing  through  a  plate  by  hand. 
In  the  same  collection  is  a  picture 
which  dates  from  about  1417,  of  a  file- 
maker  cutting  a  file  with  a  hammer 
and  chisel.  Later  pictures  of  this  kind 
include  armor  making,  chain-armor 
forging,  auger  making,  a  tinsmith,  a 
pipesmith,  and  a  padlockmaker.  In 
all  these  the  operations  are  still  per- 

formed by  hand,  which  would  seem  to 
indicate  that  water  power  had  not 
been  applied  to  these  industries  to  any 
extent. 

The  first  dated  copper-plate  engrav- 
ing seems  to  have  been  made  in  1446, 

and  from  this  time  we  begin  to  find 
occasional  engravings  which  incident- 

ally illustrate  subjects  more  or  less  in- 

dustrial. For  example :  one  of "  the 
early  engravers,  Israel  van  Mechenem, 
produced  a  cut  which  illustrated  the 
forging  of  cutlery  and  the  employment 
or  the  grindstone.  Other  interesting 
drawings  from  the  latter  half  of  the 
fifteenth  century  appear  in  a  house- 
book  of  that  date.  One  of  these  cuts 
is  shown  in  Fig.  20. 

In  this  book  are  other  cuts  showing 
furnaces,  probably  used  both  for 
smelting  and  forging;  a  very  crude 

lathe  shown  in  Fig.  21  and  perhaps  the  oldest  known 
picture  of  a  vise  for  holding  work.  Incidentally,  the 
book  includes  what  appears  to  be  the  earliest  known 
drawing  of  a  spinning  wheel. 

Evidence  that  guilds  were  still  in  full  force  is  found 
in  a  picture  taken  from  the  back  of  one  of  the  early 

FIG.   21.     A     PROBABLY  THE  EARJLIEST  PICTURE  OF  THE 
METAL  WORICIXG  LATHE.      B     THE  OLDEST 

REPRESENTATION  OF  A  VISE 
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PIG. A    HORIZONTAL    BORING    MACHINE    BY 
LEONARDO  DA  VINCI 

playing  cards  produced  in  Italy  but  now  in  the  British 
Museum.  This  shows  a  locksmith  and  his  apprentice 
demonstrating  their  efficiency  before  the  head  of  the 
guild.  At  that  date,  the  guilds  were  practically  in  full 
control  of  industrial  life  in  the  metal  and  other  manu- 

facturing fields  in  Italy,  France,  Germany,  Austria 
and  England. 

The  fact  that  hand  labor  predominated,  fostered 
the  small  shop  with  a  master  workman  and  a  few  jour- 

neymen and  apprentices,  and  this  in  turn  lent  itself  to 
the  guild  organization.  One  characteristic  difficulty  of 
this  .system,  however,  was  already  making  itself  felt. 
As  the  theory  of  the  guild  was  based  on  the  associa- 

tion of  shops  with  mutual  interest,  a  tendency  developed 
to  break  the  guilds  into  smaller  and  smaller  subdivisions 
of  the  trade.  Thus,  in  many  places  instead  of  there  be- 

ing one  great  guild  of  iron  workers,  there  were  separate 
guilds  of  founders,  hammerers,  armorers,  locksmiths, 
cutlers,  ornamental  ironsmiths,  nailmakers,  spurriers, 
horseshoers,  and  various  other  crafts  each  striving  to 
preserve  a  monopoly  in  its  own  field,  causing  trouble 
among  themselves  in  fixing  the  lines  of  demarkation 
that  separated  one  from  another. 

The  shops  at  this  time  still  maintained  hours  from 
dawn  until  dark,  and  the  wages  of  the  full-fledged 
journeyman  in  the  most  advanced  cities,  such  as  Flor- 

ence, were  about  50  cents  a  day  at  a  time  when  wheat 
was  80  cents  a  bushel.  In  other  words,  the  skilled 
craftsman  of  this  period  had  to  contend  with  the  high 
cost  of  living. 

Toward  the  end  of  the  century,  we  reach  the  work 
of  the  almost  universal  genius,  Leonardo  da  Vinci,  who 
lived  between  1452  and  1519.  His  sketches  include 
many  ideas  for  devices  which  were  never  constructed; 
many  of  them  being  rough  designs  for  improvements 
on  apparatus  already  proposed  or  even  experimented 
with.     Whether  the  designs  were  ever  carried  out  or 
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PIG.    24. LEONARDO'S    DESIGN   FOR  A   PILE-CUTTINO 
MACHINE 

PIG.    23.     LEONARDO'S    IDEA    FOR    A    WATER-POWER 
ROLLING  MILL 

not,  they  are  important  as  showing  the  ideas  which 
were  then  extant. 

Among  these  designs  are  hoisting  machines  with 
wheels,  pulleys,  screws  and  clutches,  all  of  which 
methods  were  previously  knovra.  His  two  designs  of 

swinging  cranes  run  by  tread  mills  are  radical  improve- 
ments over  anything  previously  designed.  His  crude 

sketch  of  a  dredge  also  seems  to  be  a  new  departure. 
Foundry  practice  occupied  a  prominent  place  in  his 

drawings,  including  a  foundry  yard,  molding  and  cast- 
ing of  cannon  and  cannon  balls,  as  well  as  the  molding 

of  statuary.  The  details  representing  cannon  molding 
seem  to  be  the  first  on  record  though  the  process  had 
been  known  before. 

It  is  interesting  to  note  here  that  he  shows  molds  for 
concrete,  the  mixture  for  which  was  well  known  to  the 
Romans,  but  lost  in  the  early  part  of  the  Middle  Ages. 
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There  are  cuts  of  furnaces  and  bellows  much  the  same 
as  those  already  shown  in  the  military  manuscripts. 
His  horizontal  boring  machine,  Fig.  22,  is  shown  in 
far  greater  detail  than  in  any  preceding  cut. 

Several  rough  sketches  for  crude  lathes  give  an  idea 
of  how  simple  this  device  still  was,  but  also  indicate 
that  engineers  were  studying  to  improve  it.  The  hori- 

zontal waterwheel  had  perhaps  been  used  in  northern 

Europe  before  his  time,  but  two  of  his  design's,  show- 
ing, without  a  doubt,  the  forerunner  of  the  modern  tur- 
bine and  its  application  to  the  rolling  and  drawing  of 

metal,  as  shown  in  Fig.  23,  are  of  more  than  passing 
interest. 

Leonardo's  File-Cutting  Machine 

He  pictured  a  flle-cutting  machine.  Fig.  24,  operated 
by  a  weight.  His  idea  of  a  machine  for  cutting  files 
was  apparently  new.  The  employment  of  the  weight 
for  running  it  was,  however,  merely  an  application  of 
an  arrangement  already  used  in  milling  grain.  Among 
other  interesting  sketches  are  hand  thread  cutters  for 
screws  and  nuts,  and  a  device  for  sharpening  needles. 

His  attempts  toward  prime  movers  include  a  water  tur- 
bine which  was  perhaps  original,  windwheel,  wheels  run 

by  the  hot  air  from  a  fire  and  used  to  turn  a  spit,  and 
certain  other  devices  acted  upon  by  fire  and  steam.  He 

gives  us  sketches  for  several  kinds  of  dividers,  meas- 
uring and  mathematical  instruments,  which  indicates 

that  a  demand  for  exactness  was  being  felt.  Many  other 
interesting  subjects  are  included  in  his  sketches  which 
are  too  far  out  of  our  field  to  be  mentioned  here. 

To  Prevent  Tracings  in  Storage  from 
Curling 

By  E.  a.  Dixie 

The  illustration,  Fig.  1,  shows  one  of  our  tracing 
cabinets  and  the  method  we  employ  to  prevent  the 
tracings  from  curling.  The  tracings  vary  in  size  from 
about  6  X  9  in.  up  to  something  like  30  x  48  in.  The  size 
is,  however,  of  no  consequence  as  this  method  of  stor- 

age will  take  care  of  any  size. 
The  tracings  are  laid  flat  in  the  compartments  in  the 

drawers  or,  in  the  case  of  the  large  ones,  in  the  drawer 
itself.  To  keep  the  smallest  tracings  flat,  a  single  piece 
of  shellacked  white  pine,  7  x  lOi  x  I  in.,  is  laid  on  the 
top  of  the  pile  of  tracings.  This  piece  of  wood  is  a  very 
loose  fit  for  the  compartment  and  has  two  holes  bored 
in  it  as  shown  at  A,  so  that  it  can  be  easily  lifted. 

P'IG.    2.      DETAILS  OF  BOARDS   TO  PREVENT   CURLING 

The  larger  sizes  are  rectangular  frames  as  shown  at 
B,  the  opening  in  the  center  permitting  them  to  be 
easily  lifted. 

For  the  very  large  sizes  of  tracings  two  J-in.  strips 
of  wood  4  in.  wide,  as  shown  at  C,  are  laid  at  each  end 
of  the  drawer  on  top  of  the  tracings.  This  method  of 
storing  tracings  has  been  entirely  satisfactory. 

Ball  Anvil  for  Micrometers 
By  E.  W.  Mawhinney 

It  is  sometimes  desirable  to  have  a  rounded  contact 
point  on  the  micrometer,  as  when  measuring  from  the 
inside  of  curved  surfaces.  A  quickly  made  and  eflicient 
attachment  for  doing  this  is  shown  in  the  sketch. 

This  attachment  not  only  holds  the  ball  solid  on  the 
anvil  but  can  be  made  to  fit  more  than  one  micrometer, 
which  is  one  advantage  over  other  methods  used. 

PIG.  1.     PREVENTING  TR.VCINGS  FROM  CUKl.l.NG .\   K.VLL   .VXVIL,   FOR    THE   MICROMETER 
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Industrial  Motor  Control— IV 
By  C.  W.  starker 

In  the  last  feiv  years  automatic  starting  and 
regulating  devices  for  alternating-current  motors 
have  gained  considerable  importance,  and  in  this 

article,  %vhich  is  the  last  of  the  seo'ies,  many  inter- 
esting features  of  these  devices  are  brought  out. 

(Part  III  was  puMished  in  our  Feb.  IZ  issue.) 

IN  LARGE  installations,  such  as  in  steel-mill  elec- 
trifications, self-starters  are  used  almost  exclusively. 

The  magnet-operated  switch  avoids  the  necessity 
of  running  heavy  mains  to  a  distant  point  for  control  of 
the  circuit  and  large  currents  are  easily  handled  by 

the  main  switches,  which  are  controlled  by  push-button, 
snap  or  knife  switches  at  any  convenient  point.  Alter- 

nating-current self-starters  consist  of  a  series  of  mag- 
net-operated switches  and  suitable  protecting  devices. 

Two  methods  of  automatic  acceleration  are  used  with 

alternating-current  motors;  namely,  starters  equipped 
with  time  limit  acceleration,  and  with  curr4nt-limit  accel- 

eration devices.  With  the  time-limit  method,  the  motor 
is  brought  up  to  speed  in  a  predetermined  period,  which 
can,  of  course,  be  adjusted  within  given  limits.  In  the 
current-limit  method  the  motor  is  started  and  accel- 

erated slowly  if  the  load  is  heavy,  and  quickly  if  the  load 
is  light.  The  current-limit  method  is  also  used  prima- 

rily with  wound  rotor  (slip-ring)  motors,  where  fre- 
quent starting  and  stopping  is  required.  The  time  limit, 

however,  is  used  principally  with  squirrel-cage  motors, 
on  light  starting  loads,  and  where  overload  protection  is 
provided  by  other  means. 

A  standard  form  of  automatic  starter  is  the  double- 
pole  magnet  switch.  Fig.  35,  for  the  remote  control  of 
light  or  power  circuits  up  to  500  amperes.  It  is  equipped 
with  arc  shields  and  magnetic  blowout  coils.  In  Fig.  36 

is  shown  a  three-pole  alternating-current  magnet  switch 
with  low-voltage  release  and  magnetic  blowout  devices. 

This  switch  is  operated  by  a  push-button  or  a  knife 
switch.  Magnetic  blowouts  should  always  be  used  where 
it  is  necessary  to  break  any  considerable  amount  of 
current.  Switches  of  similar  construction,  so  called 
across-the-line  self-starters,  are  used  with  polyphase 
squirrel-cage  motors  or  self-starting,  single-phase  mo- 

tors up  to  15  hp.  These  may  be  equipped  with  overload 
devices  and  inverse  time  element  overload  protection, 
which,  as  the  name  implies,  takes  into  account  the  dura- 

tion of  an  overload  cuurent.  The  reset  of  this  device  may 
be  hand-operated  or  automatic,  to  suit  local  conditions. 
Sometimes  the  inconvenience  of  hand  reset  may  be  pur- 

posely employed  to  lessen  the  abuse  of  the  motor  by 
overloading.  In  addition  to  the  usual  remote-control 
station  devices,  float  switches,  pressure  or  vacuum  de- 

vices may  be  used  with  alternating-current  self-starters 
to  suit  individual  applications,  as  well  as  with  direct- 
current  automatic  starters. 
A  type  of  automatic   starter  commonly   used   with 

alternating-current  squirrel-cage  motors  is  the  trans- 

VTG.    35. 

CON 
DOUBLE-POLE   MAGNET   SWITCH   FOE   REMOTE 
TROL  OF  LIGHTING  AND   POWER  CIRCUITS 

FIG.    36.      THREE-POLE    MAG>;ET-S\VITCH    FOR    PUSH- 
■     BtTTTON  CONTROL  WITH  LCFW^VOLTAGE  RELEASE 

AND  MAGNETIC  BLOWOUTS 

forn>er  type  of  self-starter.  Fig.  37.  It  is  commer- 
cially made  for  motors  up  to  200  hp.  which  are  used 

on  centrifugal  pumps  and  similar  service,  where  a 
starting  torque  equivalent  to  not  more  than  70  per  cent 
of  the  full  voltage  is  required.  An  auto-transformer, 
which  is  used  to  reduce  the  voltage  at  the  motor  ter- 

minals at  starting,  is  automatically  disconnected  from 
the  circuit,  when  the  motor  is  up  to  full  speed.  These 
starters  are  made  in  two  types,  single-  and  two-step. 
The  former  consists  of  three  double-pole  magnet  con- 

tactors, and  a  dash-pot  timed  relay.  In  operation  one 
contactor  first  connects  the  starting  transformer  to  the 
supply  lines,  a  second  one  connects  the  starting  taps 
of  the  transformer  to  the  motor  terminals,  and  the 
third  connects  the  motor  terminals  direct  to  the  line, 
the  time  element  between  operations  of  the  contactors 

being  controlled  by  the  setting  of  the  relay.  The  oper- 
ation of  the  two-step  starter  is  identical  with  that  of 

the  single-step,  with  the  exception  that  one  more  con- 
tactor is  used  to  connect  the  second  transformer  start- 
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FIG.    37. TRANSFORMER    TYPE    OF    SELF-STARTER    FOR 
LOW-TENSION   CIRCUITS 

ing  tap  to  the  motor  terminals,  and  an  additional  tim- 
ing relay  is  used  for  the  control  of  this  contactor. 

The  single-step  starter  is  designed  for  use  when 
the  starting  torque  required  is  in  excess  of  that  corre- 

sponding to  40  per  cent,  but  not  more  than  70  per  cent 
of  the  normal  line  voltage  is  impressed  upon  the  motor 
If  the  starting  torque  required  does  not  exceed  that 
corresponding  to  40  per  cent  of  the  normal  line  voltage, 
a  smoother  acceleration  and  decreased  line  disturbance 

is  obtained  by  the  use  of  the  two-step  starter. 
It  is,  however,  of  no  advantage  to  use  this  type,  unless 

the  starting  torque  required  is  less  than  that  corre- 
sponding to  40  per  cent  of  the  normal  line  voltage. 

On  both  types  of  starters  extra  taps  are  provided  on 
the  starting  transformer  in  order  to  allow  some  adjust- 

ment of  the  starting  voltage.  Connections  to  the  trans- 
formers are  usually  made  to  give  60  per  cent  of  the 

normal  line  voltage  for  starting  on  a  one-step  starter, 
and  40  per  cent  on  the  first  step  and  85  per  cent  on  the 

second  step  of  a  two-step  starter.  Control  of  the  starters 
may  be  by  push-button,  knife  switch  or  other  means. 

The  starters  just  described  are  intended  for  low-ten- 
sion motors,  110  to  550  volts,  but  for  the  standard  high 

voltages,  1100  and  2200  volts,  a  type  of  self-starter, 
Fig.  38,  is  used,  which  employs  a  step-down  trans- 

former.    These  starters  are  again  made  as  one-  and 

PIG.    39.      A    PUIL-MAGNETIC,    PUSH-BUTTON    CONTROL. 
BIJ3VATOR  CONTROLLER  FOR  SQUIRREL-CAGE  MOTORS 

FIG.   38.      TRANSFORMER   TYPE   OF   SELF-STARTER   FOR 
HIGH-TEXSION  CIRCUITS 

two-step  starters,  with  limitations  as  to  the  percentage 
of  starting  voltage  similar  to  the  above. 

In  polyphase  starters  it  is  common  practice  to  connect 
the  installation  so  that  the  motor  and  starters  are  en- 

tirely disconnected  from  the  line  in  the  "off"  position. 
The  exception  to  this  practice  leaves  one  terminal  of  the 

motor  and  transformer  connected  to  the  line  in  the  "off" 
position.  The  functions  in  starting  the  motor  are  the 
same  in  both  cases.  In  the  last  case,  the  danger  from 
accidental  grounds  is  greater  than  in  the  other  type, 
and  the  switch  contacts  burn  up  more  rapidly  because 
the  circuit  is  broken  at  only  two  points  instead  of 
three.  For  these  reasons  it  is  recommended  to  use 
starters  which  entirely  disconnect  the  motor  from  the line. 

Until  recently  the  direct-current  motor  has  dominated 
in  elevator  service  on  account  of  the  ease  in  controlling 
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its  speed.  However,  slip-ring  and  squirrel-cage  alter- 
nating-current motors  are  now  used,  particularly  for 

slow-speed  elevator  work. 
A  full-magnet,  alternating-current  elevator  controller 

is  shown  in  Fig.  39.  It  is  designed  for  push-button 
operation  and  for  use  with  single-speed  squirrel-cage 
motors  having  high-resistance  rotors.  Such  controllers 
are  adapted  for  use  in  slow-speed  passenger-  and  freight- 
elevator  service  with  car  speeds  of  not  more  than  about 

125  ft.  per  minute,  and  also  for  dumb-waiter  .service. 
The  motor  is  directly  connected  to  the  line,  and  only  one 
speed  is  obtainable.  The  control  may  be  arranged  for 
two,  three  or  more  landings  and  may  be  equipped  with 
floor-stop  devices  where  required. 

Full  Automatic,  Single-Speed  Controllers  for 
Low-Speed  Elevators 

With  slip-ring  motors,  full  automatic,  single-speed 
controllers,  as  in  Fig.  40,  may  be  used.  These  are  in- 

tended for  either  freight  or  passenger  elevators  with  car 
speeds  not  in  excess  of  about  200  ft.  per  minute,  and  are 
operated  by  a  car  switch.  The  magnetic  accelerating 
switches  are  energized  by  a  pilot  relay,  which  has  an 

PIG.  40.     FULL-MAGNETIC,  DASH-POT  TYPE.  HIGH-SPEED 
ELEVATOR   CONTROLLER    FOR    SLIP-RING 

INDUCTION  MOTORS 

air  dash  pot  for  time  limiting.  Resistance  is  cut  out 
of  each  phase  simultaneously  in  order  to  secure  currem: 
balance  in  the  rotor  circuit  during  the  entire  starting 
period. 

In  conclusion  it  might  be  well  to  add  that  local  elec- 
trical suppliers  and  power  companies  should  be  freely 

consulted  before  placing  orders  for  motors  and  starting 
devices  in  order  to  ascertain  correct  power  factors. 
Furthermore,  when  ordering  machine  tools  which  are 
to  be  factory  equipped  with  motors  and  starters,  special 
care  should  be  taken  to  see  that  complete  power-factor 
data  is  incorporated  in  the  machine-tool  order. 

A  Spiral  Milling  Cutter  for  Side  Rods 
By  Frank  A.  Stanley 

The  milling  cutter  illustrated  is  of  interest  as  show- 
ing a  very  coarse-pitch  type  combined  with  an 

unusually  steep  angle  of  helix,  particularly  in  the  case 
of  a  cutter  of  such  small  diameter.  Furthermore,  the 
length  of  cutter  face  as  compared  with  its  diameter  is 
unusual.  The  cutter  was  made  at  the  Southern  Pacific 
shops  at  Sacramento,  Calif.,  and  is  regularly  used  there 
for  milling  out  the  forked  ends  of  locomotive  side  rods. 
The  cutter  is  shown  in  operation  in  Fig.  1  on  a 

horizontal  milling  machine,  the  view  being  from  the  rear 

FIG.  1.     MILLING  FORK  IN  SOLID  ROD  END 

of  the  housing  to  show  distinctly  the  character  of  the 

work  and  the  form  of  the  chips  removed.  A  2-in.  high- 

speed steel  cutter  is  here  shovm  in  operation,  and  de- 
tails of  this  tool  and  also  of  a  2i-in.  cutter  are  given 

in  the  drawing,  Fig.  2.  The  detail  at  the •  top  of  the 
same  drawing  shows  the  method  of  supporting  and 
driving  the  cutter  in  the  machine. 
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A  sketch  of  the  side  rod,  giving  general  dimensions, 

is  reproduced  in  Fig.  3.  The  work  is  openhearth  forged 
steel  with  the  forked  end  to  be  milled  out  of  the  solid 
to  a  distance  of  9J  in.  The  greatest  width  of  cut  is 
8  in.  at  the  diameter  of  the  round  end. 

With  so  wide  a  cut  and  such  a  small  diameter  of  cutter. 

a  coarse-pitch  tooth  is  essential  to  aid  in  clearing  out 

the  chips,  so  the  cutter  shown  is  provided  with  five  teeth 

FIG.  3.      LAYOUT  OF  SIDE  ROD 

only  ̂ ^fhich  gives  a  width  between  cutting  lands  of  nearly 
li  in.  This  liberal  chip  space  combined  with  the 
sharp  angle  of  helix  allows  the  cutter  teeth  to  roll  the 
chips  out  freely,  and  the  action  of  the  cutter  is  naturally 
very  free,  owing  to  the  pronounced  shearing  effect  of 
each  tooth  as  it  passes  across  the  work. 

A  Layout  of  the  Cutter-Tooth  Slope 

The  diagram.  Fig.  4,  is  a  layout  of  the  cutter-tooth 
slope  \^here  the  circumference,  6.283  in.,  represents  the 
height  of  the  rectangle  and  the  lead  of  12  in.,  the  length 
of  the  diagram.  The  sloping  line  from  corner  to  corner 
shows  the  true  angle  of  spiral  as  taken,  of  course,  at 

the  top  of  the  tooth.  This  angle  is  computed  by  di- 
viding 6.283  by  12  which  equals  0.5236  and  this  is  the 

tangent  of  27  deg.  38  minutes. 
The  fork  is  milled  out  in  one  cut  from  the  solid; 

therefore,  the  feed  cannot  be  crowded  too  hard,  espe- 
cially in  view  of  the  width  of  surface  operated  on  and 

the  slender  proportions  of  the  cutter  itself.  Still  the 
feed  is  I  in.  per  minute  and  the  speed  of  the  cutter  is 
148  turns  per  minute,  or  about  77  ft.  surface  speed. 
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FIG.    4.     DIAGRAM   OF   CUTTER   HELIX 

This  works  out  at  a  feed  of  0.005  in.  per  turn  of  cutter, 
or  0.001  in.  thickness  of  chip  per  tooth.  Taking  the 
section  of  cut  at  the  maximum  width  of  the  connecting- 
rod;  that  is,  8  in.  multiplied  by  2  or  the  diameter  of 
the  cutter,  and  we  have  16  in.  times  I  in.  or  12  cu.in. 
as  the  maximum  amount  of  steel  removed  per  minute. 

Referring  to  the  detail,  Fig.  2,  it  will  be  seen  that  the 
cutter  teeth  are  nicked  and  are  undercut  or  hooked  to 

the  extent  of  5  deg.  to  give  a  clean  "bite"  on  the  work 
surface,  and  thus  still  further  aid  in  the  shearing  out 
of  a  smooth  chip  and  the  production  of  a  clean,  smooth 
surface  in  the  sides  of  the  forked  opening  in  the  work. 

The  Status  of  the  School  Shop 
By  George  Heald 

On  page  650,  Vol.  51  of  American  Machinist,  J.  B. 
Phillips,  after  commenting  on  the  statements  of  W.  0. 
Forbes  on  page  122  of  the  same  volume,  asks  the  ques- 

tions, "Should  time  allowance  be  made  for  school-shop 
work?"  "If  so,  how  much?"  and  "Who  shall  define  the 

requirements?" It  seems  to  me  that  the  question  of  time  allowance 
would  be  applicable  only  to  the  few  shops  that  still  have 
some  kind  of  an  apprenticeship  system,  and  that  there 
should  be  some  form  of  agreement  between  those  shops 
and  the  schools. 

In  one  city  the  manufacturers,  after  visiting  the 

schools,  agreed  in  conference  vdth  the  school  authori- 
ties to  allow  the  school  graduates  the  full  two  years  they 

had  been  in  the  school  and  start  them  in  their  shops  as 

third-year  apprentices.  This  constitutes  quite  an  incen- 
tive to  a  boy  to  finish  his  two-year  school  course. 

We  will  all  agree  that  a  school-shop  graduate  should 
be  able  to  prove  his  superiority  over  a  boy  who  has  had 
no  industrial  training,  but  unless  his  training  is  recog- 

nized by  the  employers,  he  may  get  no  opportunity  to 
demonstrate  his  ability.  One  foreman  told  me  that  he 
would  be  glad  to  take  school-shop  boys,  but  that  they 
would  be  obliged  to  follow  the  same  routine  as  the  other 
apprentices.  Such  a  course  of  procedure  might  result 
in  the  lapse  of  considerable  time  before  the  school  gradu- 

ate would  be  permitted  to  do  work  that  required  any 
degree  of  skill. 

If  this  foreman's  attitude  reflected  the  general 
opinion  it  would  seem  to  be  a  waste  of  time  for  a  boy  to 
enter  a  vocational  school,  but  most  of  us  who  have  had 
something  to  do  with  the  training  of  boys  in  the  school 
shop  know  that  such  boys  are  worth  considerably  more 
to  an  employer  than  one  who  has  had  no  industrial 
training. 

I  believe  that  the  definition  of  requirements  asked  for 

by  Mr.  Phillips  should  be  determined  by  a  joint  confer- 
ence of  employing  manufacturers  and  school  men,  and 

I  think  that  enough  of  the  manufacturers  could  be  inter- 
ested to  take  care  of  all  the  graduates,  and  that  the 

benefit  would  be  mutual. 
In  highly  specialized  plants  where  the  tendency  is  to 

establish  training  departments,  I  do  not  believe  an 
agreement  is  necessary.  The  school-shop  graduate  will 
be  able  to  prove  his  worth  and  will  be  ready  to  take  his 
place  in  production  in  a  shorter  period  of  time  than  will 
the  boy  who  has  not  had  the  advantage  of  such  training. 

Copper  in  Rustproof  Steel 
In  a  paper  read  by  D.  M.  Buck  before  the  American 

Society  for  Testing  Materials,  it  was  brought  out  that 
very  small  amounts  of  copper  have  the  effect  of  reduc- 

ing corrosion  in  steel.  Tests  were  made  of  openhearth 
steel  with  various  copper  additions,  so  that  there  was 
from  0.012  to  0.254  per  cent  of  copper  in  the  ingots. 
These  were  rolled  into  sheets  and  exposed  to  the  atmos- 

phere in  the  Connellsville  coke  region,  together  with  a 
number  of  pieces  in  which  there  was  no  copper.  It  was 
found  that  a  mere  trace  of  copper  was  sufficient  to  pre- 

vent rapid  corrosion. 

At  the  time  of  the  Vienna  peace  conference  in  1815 
there  was  not  one  steamship  on  the  ocean.  In  1914  there 
were  30.000.000  tons  of  steam  vessels. 
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Finishing  Liberty  Motor  Connecting-Rods 
THE   actual   fi

nishing  of 
the  Liberty  motor  con- 

necting-rods    may     be 
said  to  begin  with  the  sawing 
off  of  the  caps,  and  the  way 
in  which  the  rods  and  caps  are 
finished  by  grinding  has  many 

interesting  features.  The  test- 
ing and  straightening  of  the 

rods  indicate  beyond  question 

that  it  is  impossible  to  prevent     ̂ ^n^iii^^iiiiiii^^jj^
ii 

the  parts  from  springing  dur- 
ing the  machining  operations  even  though  the  utmost 

care  is  used  in  designing  fixtures  and  in  handling  the 
work  itself. 

In  the  same  way,  burring  or  removing  the  slight  burrs 
thrown  up  on  the  edges  and  corners  from  all  machine 
operations  is  a  necessary  part  of  work  of  this  kind, 
for  unless  these  burrs  are  removed  it  is  impossible  to 

By  H.  A.  CARHART 
Mechanical  Ensrineer,  Lincoln  Motor  Co.,  Detroit 

Putting  the  finishing  touches  on  the  forked 

rod  involves  a  number  of  interesting  prob- 
lems which  are  brought  out  in  this  article. 

The  utmost  care  fails  to  prevent  the  spring- 
ing of  rods,  but  the  methods  of  locating  and 

clamping   are   interesting    and   suggestive. 

the  annoyance  and  danger  to 
the  operators. 

The  bolt  holes  in  both  rods 

and  caps  are  line-reamed 
so  as  to  insure  the  bolts  going 
together  properly  without 
stress.  This  final  reaming  is 
done  with  a  bit  brace  and  a 
reamer,  0.3125  in.,  the  holes 
being  tested  by  plug   gages. 

   ■  '  Care  is  taken  that  the  hole  is 
properly  cleaned  of  chips  and 

that  the  bolt  is  well  lubricated  before  assembling,  and  a 
tolerance  of  only  0.005  in.  is  allowed.  Three  men  are 
used  on  this  operation.  One  man  reams  and  assembles 
130  caps  and  rods  in  a  9-hr.  day. 

After  grinding  the  outside  of  the  fork,  it  is  again 
necessary  to  be  sure  that  the  rods  are  straight  and  they 
are  checked  in  a  special  fixture  to  determine  if  the  pis- 

locate  the  pieces  accurately  in  the  fixture,  not  to  mention     ton-pin  boss  is  in  the  proper  relation  with  the  forks. 

I 
PPPIf-^<^H R*^'i              '        1 L~^                                J 

FIG.    1.      SAW   OFF    CAPS 

Fig.  1 — ^Caps  an:  .sawed  from  the  rod  on  a  12-in.  Cincinnati  mill- 
ing machine;  1-in.  arbor;  .saw,  ;:^  in.  tlii(k  by  6  in.  in  diameter. 

Rod  located  at  end  of  boll  boss  and  clamped  against  outride  of 
boss  by  claws  shown.  Ri.d  is  turned  over  after  sawins  one  cap. 
Cutting  .speed,  6D  ft.  per  minute;  hand  feed.     Production  400  rod.-= 

FIG.    2.      TEST    .\ND    STRAIGHTEN 

in  9  hr.,  one  man.  Fig.  2 — Test  parallelism  of  forks  with  piston- 
pin  boas.  Spring  as  necessary  by  long  bending  iron.  Rod  is  tiucd 
until  it  checks  with  the  dial  gages,  also  parallelism  of  forked  end 
with    piston-pin    hole.      Capacity,    350    rods    In    9    hr.,    2    men   per n.xture. 
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FIG.   3.     GRIND  JOINT    FACE  OF  ROD  AND  CAP 

Fig.  3— Pratt  &  Whitney  48-in.  surface  grinding  machine ;  14  in. 
by  4i  by  lOg  Alundum  wheel:  Grade  T ;  grain,  38  x  24.  Five  rods 
on  side,  one  at  each  end.  Located  by  piston-pin  hole  and  clamp 
oh  side  forlc.  Caps  located  on  end  of  bolt  bosses.  Wheel  speed, 
5000  ft.  per  minute.  Production,  3.iO  rods  in  9  hr,,  one  man. 
Fig.    4— Sixteen-spindle    Natco    drilling    machine ;    eight    spindles 

It  was  found  that  the  forks  have  a  tendency  to  change 
parallelism  after  being  ground.  About  50  per  cent,  of 
the  rods  require  straightening  at  this  point.  One  man 
checks  400  rods  in  4i  hr.  The  over-all  width  of  the 
fork  is  2.4375  in.  plus  or  minus  0.002  in.  and  the  width 
of  the  side  of  the  fork  is  0.5625  in.  plus  or  minus 
0.001  in. 

Checking  the  Piston  Hole 

After  finish-reaming  the  large  and  small  holes,  the 
piston-pin  hole  is  checked  with  a  plug  gage  to  be  sure 
there  is  sufficient  stock  for  grinding.  The  crank-pin 
bearing  hole  is  also  checked  for  the  same  purpose. 

After  the  hole  in  the  small  end  is  ground,  the  dowel 

hole  in  the  cap  is  drilled  and  reamed  on  a  Natco  four- 

FIG.  4.   DRILL.  AND  REAM  BOLT  HOLES 

carry  s", -in.  high-speed  drills,  others  carry  high-speed  reamers  Ci-3M 
in.  Two  rods  are  drilled,  two  reamed,  two  mounted  and  unmounted. 
Rod  located  from  end  of  bolt  boss  and  side  of  forii.  Caps  and 
rods  held  by  equalizing  clamps  on  face.  Speed,  30  ft  per  minute ; 
feed,  0.005  in.  per  revolution.  Production,  250  rods  In  9-hr.  day. one  man. 

spindle  drilling  machine  carrying  two  H-in.  drills  and 
two  0.187-in.  reamers.  Eods  are  located  on  a  pilot  with 

a  spacer  in  the  large  hole  and  on  a  pilot  in  the  piston- 
pin  hole.  The  cutting  speed  for  this  is  50  ft.  per  min- 

ute with  hand  feed.  Production  is  450  rods  in  9  hours. 
Following  this  is  another  burring  operation  over  the 

entire  rod.  This  operation  is  performed  by  women  who 

average  70  rods  per  9-hr.  day. 

Washing  in  Hot  Soda 

The  rods  are  then  washed  in  a  hot  soda  solution,  the 

washing  liquid  being  contained  in  a  vat  heated  by 

steam  pipes.  This  keeps  the  temperature  of  the  solu- 
tion at  about  200  deg.  F.  A  woman  operator  usinga 

hook  of  half-inch  steel  in  the  form  of  a  letter  S  and 

FIG.  5.     SPOT-FACE  AND  COUNTERSINK  BOLT  HOLES 

Fig.  5 — Leland-Glfford  double-spindle  drilling  machine ;  i-in. 
countersink  with  10-in.  extension:  S-in.  spot  facer  with  0.309-in. 
pilot  in  second  spindle.  Rods  and  caps  placed  on  steel  blocks 
shown.  Cutting  speed,  110  ft.  per  minute:  hand  feed,  Produc- 

tion,  350   rods   in    9    hours.      Fig.    6 — Norton   10   x   36-in.    grinding 

FIG.    6.      Or.IND  INSIDE  OF  FORK 

machine:  18  x  l^'j  x  5-in.  Alundum  wheel;  giade  M;  grain. 
38-36.  Rod  clamped  by  expansion  plug  in  piston-pin  hole,  located 
by  buttons  against  outside  of  fork.  Wheel  speeds,  6000  ft.  per 
minute ;  hand  feed.  Distance  between  forks  checked  with  gage 
1.3125   in.,   plus    0.002   in.,  minus    0.000   in.      Production.    150   rods 
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FIG.    7.      GRIND  OUTSIDE  OF  FORK 

Fig.  7 — Pratt  &  Whitney  vertical  grinding  machine ;  Alundum 
cup  wheel,  14  x  4  x  lOg  in. ;  grade  J  ;  grain,  36-38.  Eight  rods  held 
in  fixture,  located  on  hardened  buttons  inside  of  forlv  ;  equalizing 
clamp  on  bolt  bosses.  Rods  reversed  for  second  side.  Wheel 
speed,   5000   ft.   per  minute.     Production,   250   rods   in   9   hr.,   one 

FIG.   8.     ROUGH-REAM  LARGE  HOLE 

operator  to  two  machines.  Fig.  8 — No.  310  Baker  drilling  machine; 
inserted  blade  reamer,  2.884  in.  Locate  rod  on  pilot  in  plston-pln 
hole,  spacing  washer  between  forlvs.  Parallel  blocks  fit  against 
outside  of  bolt  bo.«ises.  Cutting  speed,  75  ft.  per  minute;  feed, 
0.020  in,  per  revolution.     Production,  400  rods  in  9  hr.,  one  man. 

covered  with  rubber  hose  to  protect  rods  from  injury 
does  the  washing.  This  hook  holds  three  rods  by  the 
large  end  and  they  are  dipped  three  or  four  times  in  the 
solution,  after  which  they  are  allowed  to  drain  and  dry. 
One  woman  washes  800  rods  in  9  hours. 

t 

Then  comes  the  final  inspection,  in  which  the  rods 
are  removed  from  the  boxes  and  the  center  of  the 

crank-pin  bearing  hole  is  checked  with  a  special  gage. 
The  rod  is  then  placed  in  a  fixture  to  determine  if  the 
centers  of  the  holes  are  in  the  same  plane  and  paral- 

FIG.  9.     FINISH-REAM  LARGE  AND  SMALL  HOLES 

Fig.  9 — Eight-spindle  Foote-Burt  drilling  machine  ;  two  spindles 
to  fixture:  Wiard  chucks:  reamers,  2.911  in.and  1.422  in.  Reamer 
pilot  guided  in  bushing.  Spacer  between  forks.  Located  by 
bolt  bosses.     Cutting  speed,  70   ft.  per  minute:  feed,  0.009  in.  per 

^|«M|MmHH^H;1^^^H 1      1 
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FIG.  10.     DRILL  OIL  HOLE  PISTON-PIN  END 

^evolution.  Production,  350  rods  In  9  hr.,  two  men.  Fig.  10 
■ — Sipp  drilling  machine ;  ̂s-in.  taper  shank  drill.  Locate  on 
jpilot  in  piston-pin  hole,  held  by  pins  against  side  of  rod.  Cutting 
speed,  50   ft.   per  minute:  hand  feed.     Production,   200  per  hour. 
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■FIG.  11.     COUNTERBORE  RECESS  IN 
f  LARGE  END 

FIG.   12.      GRIND  HOLE  IN 
LARGE   END 

FIG.  .13. GRIND   HOLE    IN    SMALL END 

Pig.  11 — No.  310  Baker  drilling  machine  ;  counterbore,  3.120  in. 
Rod  located  by  plug  in  large  hole,  clamped  on  lai-ge  end.  Rod 
reversed  for  second  cut.  Cutting  speed,  80  ft.  per  minute;  hand 
feed.  Production,  400'  rods  in  9  hr.  Gaged  from  inside  of  fork. 
Fig.  12 — No.  70  Heald  grinding  machine:  25  x  5  x  i-in.  Alundum 
wheel :  grade  K ;  grain,  60.  Rod  located  in  revolving  fixture  by 
plug    acting   as    pilot    to    centralize    before    clamping.      Crank-pin 

bearing  hole,  2.937.5  in.  plus  or  minus  0.00025  in.  Spindle  speed, 
9200  r.p.m.  ;  wheel  speed,  4000  ft.  per  minute.  Production.  100 
rods  in  9  hours.  Fig.  13 — No.  18  Bryant  grinding  machine;  Alun- 

dum No.  38  wheel,  grade  K ;  grain,  60.  Rod  located  by  pilot 
through  large  hole,  spacer  between  forks  when  clamping.  Piston- 
pin  bearing  hole,  1.4375  in.  plus  or  minus  0.005  in.  Wheel  speed, 

S.'iO  ft.  per  minute  ;  fixtui'e  speed,  250  r.p.m.     Production,  100  rods. 

Ltngthof 
CmnkArw 

lel.  This  fixture  also  checks  the  piston-pin  boss  fcr 
alignment  with  the  outside  and  inside  faces  of  the 
fc^ked  end. 

Bel]  Cranks  for  Transmission  of 
Uniform  Motion 
By  Joseph  J.  Sullivan 

In  the  design  of  bell-crank  levers  for  the  accurate  and 
uniform  transmission  of  motion  in  an  angular  direc- 

tion, where  a  system  of  tappets  or  contact  surfaces  are 
used  instead  of  the  conventional  practice  of  linkage,  we 
^xe  confronted  with  the  problem  of  designing  a  system 
of  contact  surf  aces,  that  will 
give  a  movement  at  least  as 
accurate  as  would  be  ob- 

tained were  the  parts  con- 
nected by  links. 

In    Fig.     1    is    shown    a 
much   used,    in   which 
contact     surfaces     of 

crank      are      straight, 
h  o  w  n    at    SS    and 
Obviously,     this     crank 
between  mover  and  moved  parts  at  an 

tesimal  movement  of  the  crank  only,  for  as  the  move- 
ment at  A  is  applied  to  the  crank  and  the  latter  takes 

up  a  curvilinear  motion  about  the  fulcrum,  the  point 
of-  contact  at  A  changes  and  assumes  rectilinear  motion 
in  reference  to  SS.  Of  course  the  same  condition  arises 
.ai  B.  This,  as  is  plain  to  see,  will  cause  the  lever  arms 
of  the  crank  to  change,  thereforo  making  the  movement 
inaccurate;  for  unless  the  distances  from  the  points  of 
contact  A  and  B  to  points  on  the  imaginary  arcs  scribed 

form 
the 
the 
as    s 
TT. 
ment 

no.  I 

by  a  radius  equal  to  the  length  of  the  lever  arms  remain 
a  constant,  the  crank  arms  will  not  remain  a  constant. 
The  problem  then  is  to  design  a  bell  crank  that  gives 
this  feature  of  an  unvarying  length  of  crank  arms. 

In  Fig.  3  is  shown  such  a  design.  It  is  laid  out  in 
the  following  manner : 

From  center  C,  Fig.  2,  with  a  radius  eo.ual  to  the 
desired  length  of  the  crank  arm,  we  scribe  the  arc  XX. 
From  this  same  center,  with  a  radius  equal  to  length 
cf  other  crank  arm,  we  scribe  the  arc  YY.  From  C,  we 
lay  off  lines  CA  and  CB,  with  T  equal  to  the  angle  of 
the  crank  arms.  With  A  and  B  as  centers,  and  any 

radius  desired,  wj  scribe  arcs  MM  and  NN,  represent- 
ing the  contact  surfaces.    As  can  be  plainly  seen,  any 

c 

1^"  \tr 
\ 

V. 

A^  K 

FIG S.  1  TO  3.      L.VTOLT  OF  BELL-CRANK 

FIO.  a 

gives     uniform 

movc- 
infini- 

point  on  MM  or  A'.V  will  always  remain  equidistant  from 
A  and  B,  and  as  A  and  B  always  remain  in  their  respec- 

tive arcs  centered  at  C,  the  length  of  lever  arm  of  crank, 
therefore,  always  remains  a  constant. 

Of  nearly  9,000,000  men  between  the  ages  of  21  and  31 
registered  in  the  first  draft,  2,721,792  were  engaged 
in  manufacturing  and  mechanical  industries.  Some  of 
the  other  classifications  were:  transportation,  953,062; 

trade,  618,331;  extraction  of  minerals,  284,456;  pro- 
fessional service,  255,572. 



February  26,  1920 Get  Increased  Production — With  Improved  Machinery 461 

Some  Tools  Used  in  Making  the  Keyboard 
of  a  Composing  Machine 

By  S.  a.  hand 
Associate  Editor,  American  Machinist 

In  perfecting  intricate  machines  it  is  sometimes 
advisable  to  have  the  parts  machined  by  the  use 
of  jigs  so  that  when  minor  changes  are  made  in 
existing  parts,  or  new  parts  are  made,  there  may 
be  certainty  that  they  can  be  assembled  with  the 
minimum  amount  of  fitting.  This  is  especially 
desirable  ivhere  new  parts  performing  one  func- 

tion may  need  to  be  assembled  alongside  of,  or  in 
conjunction  with,  old  parts  performing  another 
function.  The  tools  illustrated  and  described  in 
this  article  were  designed  for  making  parts  of  a 
machine  that  is  well  past  the  experimental  stage 
but  is  .still  subject  to  improvements  as  a  manu- 

facturing proposition,  and  their  purpose  is  to  ob- 
tain accurate  and  interchangeable  work  rather 

than  that  of  a  productive  character. 

A  LINE-CASTING  machine  similar  in  its  product 
to  the  well-known  linotype  is  being  constructed 
by  the  Electric  Compositor  Co.,  Bridgeport, 

Conn.,  and  tTie  tools  here  illustrated  have  been  made  for 
getting  out  parts  of  the  keyboard  for  the  first  machine. 

Fig.  1  is  a  general  view  of  the  keyboard.  It  is  built 
up  of  several  parts,  two  of  which  must  accommodate 
in  one  way  or  another  the  128  keys  necessary  to  oper- 

ate the  machine.  The  top  plate  A,  Fig.  2,  has  128 
perforations  punched  in  it.  These  are  arranged  in  16 
rows,  each  row  containing  eight  staggered  perforations. 
The  punch  and  die  are  made  to  punch  one  row  at  a  time 
so  that  it  requires  16  strokes  of  the  punching  machine 
to  complete  the  work  which  is  accomplished  in  the  fol- 

lowing manner: 

With  the  die  B  and  the  punch  C  set  in  the  punching 
machine,  the  plate  A  is  placed  on  the  carriage  D  where 
it  is  confined  by  suitable  stops  and  clamps.  With  the 
carriage  at  the  end  of  its  travel  and  the  index  pin 
E  in  one  of  the  end  holes  G,  the  punch  will  perforate  the 
first  row.  Succeeding  rows  r.re  punched  by  moving  the 
carriage  until  the  index  pin  drops  into  the  next  hole. 
The  punch  is  made  up  in  eight  sections,  so  that  in  case 
of  the  breakage  of  one  section  it  can  be  replaced  with 
another  at  a  comparatively  small  expense.  The  die  is 
made  in  two  parts,  the  dividing  line  being  at  the  holes. 

By  this  means  of  construction,  any  warping  that  may 
take  place  in  hardening  can  be  corrected  by  grinding 
and  all  the  holes  can  be  made  of  uniform  size  by  the 
same  process.  At  H  is  shovra  the  stripper,  which  needs 
no  description. 

The  fulcrum  block  for  the  keys  A,  Fig.  3,  has  128 
transverse  and  eight  longitudinal  slots  milled  in  it  by 
means  of  the  gangs  of  cutters  shown  at  B  and  C.  To 
accurately  space  128  cutters  on  one  arbor  and  have  the 
whole  gaiig  run  true  takes  a  high  order  of  workmanship. 

The  sides  of  the  keyboard  which  give  it  the  proper 
angle  of  inclination  and  also  support  the  perforated 

FIG.  2.     PERFORATING  TOOLS  FOR  THE  TOP  PliATE 

-^^^^^^^^^^^^^^^^^^^^^^^^   ■  ■ 

FIG.  1.  THE  KEYBOARD 

PIG.  3.  GANG'S  OF  CUTTERS  AND  THEIR  PRODUCT 

plate  and  the  fulcrum  block  undergo  several  milling  and 
drilling  operations,  for  which  only  two  fixtures  and  one 
jig  are  required.  The  milling  fixture.  Fig.  4,  consists 
of  a  peculiarly  slotted  angle  plate  A  and  a  work  holder 
B,  provided  with  clamping  studs  C  and  D  so  spaced  as 
to  enter  either  of  the  slots  G,  H  or  /.  On  the  other 
side  of  the  plate  are  some  locating  studs,  a  stop  and  a 
gage  for  setting  the  milling  cutter. 

For  milling  the  surface  A  of  the  work  K,  Fig.  5,  the 
work  carrier  is  set  as  shown  in  the  illustration  where  it 
is  located  by  one  of  the  clamping  studs  resting  against 
the  bottom  of  the  center  .slot  in  the  angle  plate,  and  a 
stop  pin  placed  in  the  hole  /,  Fig.  4.  The  cutter  is  set 
for  height  by  the  flat  on  the  stud  C,  Fig.  5,  and  the 
work  is  mounted  on  the  carrier  and  clamped  in  place. 
The  hole  D  in  the  work  passes  over  the  stud  E  and  the 
clamp  G  is  applied  so  that  the  head  of  stud  E  catches 
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I'lGS.  4  TO   7.     THE  MILLING  FIXTURE  FOR  SIDE  PLATES 
Fig-.   4 — Fixture  and   work   carrier.      Fig.    5 — Carrier  positioned  for  first  operation.     Fig.  6 — Carrier  positioned  tor 

second   operation.      Fig.    7 — Carrier   positioned   for  last   oper.a.tlon. 

the  inside  edges  of  the  fork.  Clamping  is  accomplished 
by  a  hand  nut  in  the  rear.  The  other  studs  on  the 
carrier  are  contacts  against  which  the  work  rests.  They 
also  act  as  distance  blocks  to  prevent  the  offset  lug  F 
from  resting  against  the  carrier. 

The  edge  L,  Fig.  6,  is  milled  by  moving  the  carrier 
to  the  position  shown.  For  this  operation  the  pre- 

vious adjustment  of  the  milling  cutter  is  not  disturbed. 
In  milling  the  surface  M,  the  carrier  is  set  in  the  posi- 

tion shown  in  Fig.  7;  and  the  only  adjustment  required 
is  to  move  the  milling-machine  slide  so  as  to  allow  the 
end  teeth  of  the  cutter  to  do  their  work.  All  these 
changes  are  made  without  unclamping  the  work  from 
or  disturbing  its  location  on  the  carrier.    As  there  are 
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two  pieces  of  work  to  be  made,  a  right  and  a  left  hand, 
two  fixtures  of  the  type  described  are  required. 

After  the  milling  operations  have  been  completed, 
several  holes  are  to  be  drilled  through  the  sides  and  in 
the  edges  of  both  pieces.  For  this  purpose  the  jig 
shown  in  Fig.  8  was  designed  to  accommodate  both  a 
right-  and  a  left-hand  piece  of  the  work.  In  operation 
these  pieces  are  placed  one  on  each  side  of  the  central 
portion  where  they  are  held  by  suitable  stops  and 
clamps.  The  two  side  bushing  plates  are  then  ap- 

plied. As  shown  in  the  illustration,  the  jig  is  in  position  for 
drilling  holes  through  the  bushings  A.  For  drilling  the 
holes  through  the  bushings  B,  the  jig  is  removed  from 
the  inclined  block  C  and  the  surface  D  allowed  to  rest 
on  the  table  of  the  drilling  machine.  For  drilling  the 
holes  at  E  the  jig  is  turned  on  its  side  with  the  feet  G 
resting  on  the  table  of  the  drilling  machine. 

There  is  a  row  of  eight  holes  to  be  drilled  in  each 
piece  for  which  all  the  bushings  could  not  be  located  in 

FIG.   8.     THE  JIG  ASSEMBLED FIG.  9.     THE  JIG  PARTS  AND  THE  WORK 
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the  bushing  plates,  owing  to  clearances  that  were  neces- 
sary to  avoid  interferences  with  offset  lugs  on  the  work. 

To  accomplish  the  drilling  of  these  holes,  bushings 
were  located  in  the  central  web  of  the  jig  at  A,  Fig.  9. 
In  drilling  the  holes  the  work  and  bushing  plate  were 
removed  from  one  side  and  the  jig  turned  over,  being 
supported  by  the  feet  G,  Fig.  8.     As  the  jig  was  pro- 

vided with  feet  on  both  sides  it  was  only  necessary  to 
reverse  the  operation  in  order  to  drill  the  row  of  holes 
in  the  other  piece.  Fig.  9  shows  the  jig  B  separated 
from  the  inclined  block  C  and  with  one  bushing  plate  D 
removed.  One  of  the  completed  pieces  of  work  may  be 
seen  at  E,  in  which  the  row  of  eight  holes  referred  to  is visible. 

Industrial  Conditions  in  Japan 
By  MARSHALL  J.  ROOT 

vice  President,  the  Fairbanks  Co.,  New  York 

Japan  is  in  a  splendid  position  to  develop  its 
manufacturing  in  machinery  and  other  lines.  The 
war  left  Japan  with  no  great  excess  of  armed 
forces  over  peace  time,  and  consequently  no  great 
increase  in  taxes  as  is  the  case  with  other  bellig- 

erent nations.  The  greatest  pinch  is  that  the 
armistice  left  her  with  considerable  pig  iron  and 
steel  on  hand,  for  which  she  has  paid  war  prices 
as  high  as  $35  a  ton  for  pig  iron  and  $900  a 
ton  for  steel.  Pre-war  prices  were  about  15  to 
20  per  cent  of  this. 

THE  inability  of  Japan  and  the  Far  East  to  pro- 
cure machine  tools  from  Europe  and  the  United 

States  during  the  period  of  the  war,  especially 
after  the  United  States  became  involved,  forced  her  to 
very  largely  increase  her  manufacturing  facilities  as 
well  as  to  utilize  to  the  fullest  extent  her  railroad  and 
other  government  shops,  the  outcome  being  that  some 
very  large  plants  for  the  building  of  machine  tools  of 
various  kinds  have  been  developed  in  the  past  five  years. 

Quantity  production  is,  of  course,  unknown,  and  the 
shops  of  necessity  make  any  kind  of  machine  ordered. 
Much  of  the  shop  equipment  had  to  be  built  in  Japan, 
with  few  facilities  and  few  mechanics  skilled  in  this 
kind  of  work,  and  the  shop  owners  and  managers  realize 
that  the  machines  are  not  first  class,  especially  for  a 
shop  building  other  machine  tools. 

New  Machinery  Wanted 

Several  of  these  shops  expect  to  relegate  many  of 
their  present  machines  to  the  scrap  heap  and  to  pur- 

chase new  equipment,  presumably  in  the  United  States. 
They  are  also  considering  the  engaging  of  engineers  and 
production  managers  to  help  in  putting  their  shops  on 
a  good  working  basis.  Production  at  the  present  time 
is  very  low  as  compared  with  shops  in  the  United  States. 
They  use  practically  no  jigs  or  fixtures,  and  the  output 
per  man  is  necessarily  low. 

Foundries  are  particularly  bad,  both  as  to  quality  and 
quantity  of  castings  turned  out.  Except  in  the  larger 
establishments,  such  as  the  shipbuilders,  government 
shops,  etc.,  which  employ  chemists  in  their  laboratories, 
very  little  attention  is  paid  to  the  mixture,  with  the 
usual  result  of  such  neglect. 

The  larger  machine-tool  builders  have  in  most  in- 
stances very  modern  equipment  as  to  the  handling  of 

their  products,  such  as  overhead  cranes,  etc.,  but  are 
woefully  lacking  in  modern  methods  and  equipment  for 
accurate  production.  On  the  other  hand,  due  to  the 
abnormal  price  paid  for  machine  tools  during  the  war, 

most  of  the  machine  works  are  in  a  very  strong  financial 
position.  They  are  planning  to  develop  their  plants  into 
real  manufacturing  establishments  as  fast  as  the 

market  warrants — and  this  means  not  only  the  markets 
of  Japan  but  of  China  and  of  Siberia. 

One  weakness  which  they  must  and  will  overcome  is 
the  failure  to  have  their  sons  who  take  the  technical 
courses,  get  practical  experience  in  the  shop.  This  is 
a  remnant  of  the  caste  system,  which  is  fast  disappear- 

ing in  some  places,  and  which  cannot  last  long. 
Our  weakness  in  Japanese  trade,  as  in  all  our  foreign 

Ihe  whole  irip  was  a 
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business,  is  in  not  being  well  represented,  in  not  study- 
ing the  field  and  the  customs  of  the  country,  and  in  the 

matter  of  credit.  As  a  result,  we  have  supplied  ap- 
proximately but  25  per  cent  to  35  per  cent  of  the 

machine  tools  in  Japan,  while  Europe  has  supplied  the 
rest.  We  do  not  take  time  to  get  the  point  of  view  or 
in  fact  that  of  the  people  of  any  other  country,  nor  to 
find  out  wherein  their  customs,  ideas,  and  standards 
of  business  differ  from  our  own. 

There  are  machinery  houses  in  both  Japan  and  China 
that  cover  the  country  with  experienced  salesmen  who 
know  conditions  thoroughly.  At  present,  there  is  a 
strained  relation  between  Japan  and  China,  and  this 
prejudice  may  throw  many  orders  to  the  United  States 
for  the  time  being.  But  if  Japan  gets  into  the  machine- 
tool  business  in  earnest  and  can  sell  machines  cheaper 
than  we  can,  the  dollar  is  apt  to  be  the  deciding  factor. 

The  average  mechanics  in  machine  shops  receive  a 
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wage  of  60  cents  per  day  of  12  hours'  work,  whereas 
the  la'iorers,  a  great  many  of  whom  are  women,  receive 
.30  to  35  cents  a  day.  The  output  of  the  individual  is 

about  20  per  cent  to  25  per  cent  of  that  in  our  Amer- 
ican machine  shops,  but  this  factor  will  not  be  main- 

tained forever  and  the  probability  of  cheap  labor  for 

some  years  to  come  would  make  it  seem  advisable  for 
manufacturers  of  some  articles  to  establish  themselves 

in  Japan  and  manufacture  there  for  the  Far  East, 
instead  of  attempting  to  supply  these  markets  from 

home.  Capital  for  such  enterprises  is  said  to  be  avail- 
able in  most  parts  of  Japan  where  factories  would  be 

liable  to  be  started. 

The  Japanese  worker  is  more  versatile  than  the 

Chinese.  The  latter  can  be  well  trained  for  one  opera- 
tion or  one  job,  but  having  learned  one  job,  he  seems 

almost  incapable  of  forgetting  enough  of  the  first  job 
to  learn  how  to  do  another. 

Not  being  manufacturing  countries,  plain  machines, 

capable  of  a  variety  of  work,  are  most  likely  to  be  in 

dema-nd  for  a  long  time  to  come.  And,  as  machines  of 
this  kind  can  be  most  easily  made  the  Japanese  are 

very  likely  to  increase  the  output  of  their  shops  and 
in  this  way  decrease  imports  from  the  United  States 
and  other  countries. 

The  talk  of  establishing  an  automobile  industry  of 
which  we  sometimes  hear  considerable,  seems  to  be  built 
on  slight  foundation,  owing  to  the  lack  of  streets  or 
bridges  suitable  for  motor  traffic.  The  thoroughfares 
usually  have  no  sidewalks,  compelling  pedestrians  to 
use  the  street  itself.  The  drainage  is  at  the  side,  in 
gutters  at  least  a  foot  deep,  and  if  a  motor  vehicle 
drops  a  wheel  into  one  of  these  gutters  it  is  in  difficulty. 
Then,  too,  many  of  the  streets  and  roads  are  barely 
wide  enough  for  two  cars  to  pass. 

Just  as  an  example  of  the  difficulties  of  motor  traffic, 

I  may  mention  a  ride  from  Tokio  to  Yokohama,  a  dis- 
tance of  only  18  miles.  The  whole  trip  was  a  problem 

of  working  one's  way  through  a  mass  of  pedestrians, 
jinrikishas,  and  coolie  carts,  and  required  2a  hours. 

In  closing,  let  me  add,  having  been  in  Japan,  I  have 

little  fear  of  the  so-called  "yellow  peril,"  and  if  trouble 
does  arrive  it  will  be  brought  about  principally  by  our 
yellow  journals.  The  ruling  class  of  Japan  dominate 
all  policies  in  their  entirety  and  they  are  an  extremely 

small  percentage  of  the  total  population  of  sixty  mil- 
lions, possibly  two  or  three  per  cent.  Of  this  class, 

fully  90  per  cent  are  decidedly  pro-American  and  are 
very  highly  educated.  Most  of  them  have  visited 
America  and  are  aware  of  the  potential  strength  within 
our  boundaries.  Furthermore,  Japan  has  a  number  of 
very  shrewd  politicians  and  they  realize  that  their  best 
interests  lie  in  friendship  with  the  United  States.  How- 

ever, as  competitors  in  the  industrial  field  in  years  to 
come,  we  must  not  overlook  this  small  nation  and  their 
wonderful  industry  and  ability  to  succeed. 

Chart  for  Locating  Equidistant  Points 
on  a  Circle 

By  Sidney  K.  Eastwood 

The  problem  of  determining  the  proper  spacing  of 
any  given  number  of  points  to  be  laid  out  on  a  circle 
at  equal  distances,  occurs  in  the  shop  or  drawing  room 
whenever  a  pipe  flange  or  cylinder  head  is  to  be  drilled 
and  in  many  other  cases.     Its  solution  involves  con- 
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siderable  calculation  or  a  resort  to  geometrical  means. 
To  eliminate  this  work  the  accompanying  chart  has 
been  devised  which  will  give  the  corresponding  chordal 
spacing  in  decimals  of  an  inch,  for  from  three  to  twelve 
equally  spaced  points  corresponding  to  any  given 
diameter. 

The  chart  consists  of  a  series  of  lines  numbered  to 
correspond  to  the  required  number  of  divisions.  These 
lines  are  plotted  with  the  given  diameters  at  the  bpt- 
tom  and  the  resultant  spacings  at  the  left  of  the  chart. 
To  determine  the  spacing  necessary  to  give  a  required 
number  of  equidistant  points,  consider  a  perpendicular 
erected  from  the  bottom  of  the  chart  at  a  point  corre- 
rponding  to  the  given  diameter  to  the  line  correspond- 

ing to  the  number  of  divisions  required.  The  height  of 
this  perpendicular  which  is  read  at  the  left  is  the 
required  distance  between  the  points  to  be  laid  off  on 
the  circle.  As  this  distance  is  given  in  decimals,  it  is 
necessary  to  convert  it  to  units  and  fractions  thereof 
if  the  scale  available  for  laying  out  the  work  is  in  feet 
and  inches  This  can  be  readily  done  with  a  table  of 
decimal  equivalents.  If  a  hundredth  scale  is  available 
the  chart  gives  the  result  direct. 

Zinc  Production  in  Australia 
One  of  the  metals  of  which  the  Germans  had  obtained 

control  before  the  war  was  zinc.  That  control,  such  as 
it  was,  was  due  to  the  arrangements  made  by  the  Ger- 

man metallurgical  organizations  with  the  producers  of 
zinc  in  Australia,  the  supplies  of  the  zinc  concentrates 
obtained  from  that  source  annually  representing  the 
equivalent  of  200,000  tons  of  the  metal.  The  technical 
difficulties  in  the  way  of  recovering  the  metal  from 
the  highly  complex  Australian  ores  were  too  great  to 
make  the  production  of  the  metal  in  the  Commonwealth 
feasible  at  the  time;  while  British  metallurgists  were 
not  prepared  to  attempt  the  task.  Hence  the  field  was 
left  to  the  Germans.  It  would  appear  from  a  report 
recently  presented  to  the  Commonwealth  government  by 
the  Electrolytic  Zinc  Corporation  of  Australia,  that 
there  is  little  likelihood  that  Australia  will  ever  again 
lose  the  control  of  the  production  of  zinc  from  her 
ores.  Electrolytic  methods  of  zinc  recovery  in  the 
Un  ited  States  and  Canada  has  lied  to  the  introduction 
of  that  process.  The  output  of  zinc  has  now  reached 
abiiut  25,000  lb.  per  day,  the  metal  having  a  purity 

of  99.9  per  cent. — Brass  M'orld. 
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Locating  a  General  Machine  Shop 
By  L.  W.  ALWYN-SCHMIDT 

■This  article  tells  of  the  subdividing  of  the 
machine-building  industry  into  smaller  specializ- 

ing machine  shops,  these  selling  their  services  to 
other  bigger  shops.  The  problem  of  the  location 
of  these  machine-shop  subdivisions,  regarding 
labor,  renting,  hauling,  shipping  and  new  work 
facilities,  is  described  in  detail. 

THE  American  machine-building  industry  is  run- 
ning into  a  period  of  intense  division  of  labor. 

Only  by  such  a  policy  can  it  be  hoped  to  overcome 
the  handicap  of  rising  wages  and  high  cost  of  material. 
Some  machine  shops  specialize  in  making  certain  small 
parts  of  machines;  while  others  manufacture  and 
assemble  parts  comprising  different  units,  the  whole 

being  completed  in  a  large  machine-construction  shop. 
These  different  organizations  may  be  parts  of  one  big 
organization  having  shops  in  different  localities,  as  is 
the  case  today  with  the  automobile  industry.  The  next 
few  years  will  see  a  rapid  growth  in  the  number  of 
the  machine  shops  of  this  country,  all  selling  their 
services  to  other  bigger  shops  for  which  they  make 
special  parts  under  contract.  Such  a  division  of  labor, 
which  is  not  at  all  new  to  our  country  but  has  not 

been  tried  as  yet  on  so  large  a  scale,  will  be  of  con- 
siderable benefit  to  the  industry  as  a  whole.  It  will 

permit  the  more  intimate  equipment  of  a  machine  shop 

just  for  the  kind  of  woi-k  it  sets  out  to  do.  It  will 
make  possible  a  better  selection  of  the  labor  force, 
and  will  bring  in  the  reach  of  every  machine  builder  a 
highly  efficient  establishment  which  he  can  engage  by 
simply  giving  his  contracts  to  the  shop  that  has  as- 

sembled a  perfect  organization. 
But  the  higher  the  specialization  of  each  shop,  the 

more  difficult  it  will  be  for  the  individual  enterprise  to 
select  a  suitable  location,  meaning  one  where  it  can  find 
the  sort  of  jobs  for  which  it  was  equipped  and  where 
it  can  prosper. 

There  have  been  many  sins  against  our  industry  in 
former  years  in  the  matter  of  location.  General  machine 
shops,  especially,  have  often  been  placed  in  localities 
which,  owing  to  their  special  character,  could  offer  little 
real  attraction  to  other  industries  likely  to  be  interested 
in  their  services.  In  such  cases  the  personal  likings 
and  dislikings  of  the  shop  owner  have  often  been  the 
deciding  factor  for  the  choice  of  the  location,  while  the 
business  prospect  of  the  enterprise  should  have  been 
predominant.  Often  machine  shops  have  remained  in 
localities  after  the  real  cause  for  their  organization 
had  ceased  to  exist.  Some  of  these  shops  are  still  mak- 

ing out  very  well.  The  great  majority,  however,  are 
unfortunately  destined  to  fail.  Bad  location,  in  fact, 
is  responsible  for  many  of  the  machine-shop  failures  of 
recent  years. 

The  situation  at  the  present  requii'es  especial  care, 
as  the  great  industrial  activity  of  the  war  has  caused 
an  expansion  of  the  machine  industry  in  many  localities 
which  are  not  well  suited  for  such  a  purpose.  A  good 
example  is  offered  by  many  of  our  Eastern  cities  which 
now  have  large  machine  works  that  were  built  during 
the  war,  either  because  their  organizers  thought  that 
labor  was  cheap  in  the  district  or  that  a  vacant  lot 
could  be  had  for  a  reasonable  price.     If  these  enter- 

prises should  have  attracted  also  supplementary  indus- 
tries to  the  neighborhood,  as,  for  instance,  general 

machine  shops,  they  would  be  bound  to  suffer  after  the 
closing  down  of  the  principal  enterprise.  They  would 
lose  their  leading  customer  or  all  those  customers  which 
were  called  to  the  district  by  the  existence  of  the  large 
enterprise  and  the  end  would  be  the  going  of  a  number, 
if  not  all,  of  these  shops  unless  new  work  could  be 
found  for  them. 

While  in  this  way  a  reduction  will  take  place  in  the 
number  of  machine  shops  in  certain  localities,  the  re- 

organization which  is  now  under  way  is  bound  to  cause 
a  demand  for  the  services  of  the  general  and  specialized 
machine  shops  in  many  neighborhoods  which  have  not 
attracted  much  attention  during  the  war.  The  very 
existence  of  peace  will  change  the  character  of  the 
industrial  life  of  many  cities.  It  must  have  a  powerful 
effect  upon  the  large  industrial  enterprises  located 
within  their  limits,  necessitating  a  thorough  reorganiza- 

tion of  the  supplementary  industries.  The  problem  of 
location  for  a  machine  shop,  therefore,  arises  just  now 
in  two  distinct  forms:  in  the  instance  of  many  large 
shops,  it  is  the  problem  of  relocation;  in  that  of  others, 
the  search  for  a  suitable  location  for  an  entirely  new 
enterprise. 

Relocation  is  always  more  difficult  than  placing  an 
entirely  new  enterprise.  The  machine-shop  owner,  who 
for  one  or  the  other  reasons  is  compelled  to  relocate 
his  plant,  already  owns  a  complete  industrial  equip- 

ment which  he  must  move.  This  equipment  may  be 
either  of  a  general  character,  or  it  may  have  been 
installed  for  a  special  purpose.  A  general  machine 
shop  can  easily  turn  from  one  job  to  the  other.  If  a 
large  contract  is  lost  in  the  neighborhood,  there  is 
still  the  possibility  of  taking  other  local  work. 

General  repair  work  and  similar  jobs  can  mostly  be 
had  in  any  neighborhood.  To  relocate  a  machine  shop 
equipped  for  general  work  is  comparatively  an  easy 
matter.  All  that  is  wanted  is  a  neighborhood  where 
much  general  machine  work  is  done.  If  the  shop,  how- 

ever, should  be  one  doing  special  work  with  a  machine 
equipment  made  for  this  particular  work,  the  selection 
of  a  new  location  may  be  more  difficult.  It  means  that  a 
district  must  be  found  which  has  a  great  number  of 
works  requiring  the  special  services  of  the  shop,  and 
such  districts  are  not  always  easily  spotted.  The  trans- 

fer as  a  rule  is  complicated  by  the  necessity  of  moving, 
not  only  the  equipment  but  also  the  staff. 

Entirely  new  shops  find  it  much  easier  to  settle.  They 
are  mostly  the  outcome  of  local  demand  and  organized 
by  local  interests.  They  will  locate,  therefore,  in  their 
own  district  and  will  be  equipped  in  a  #nanner  most 
likely  to  appeal  to  the  customers  of  that  district. 

In  the  following  a  few  of  the  principles  will  be  dis- 
cussed which  should  determine  the  location  of  a  modern 

machine  shop.  Care  will  be  taken  to  differentiate  be- 
tween the  case  of  the  shop  under  the  necessity  of  re- 

locating and  the  new  enterprise. 
It  should  be  stated  beforshand  that  the  selection  of 

factory  sites  for  any  industry  is  a  science  which  is 
carefully  studied  by  experts  in  the  real  estate  and 
factory-property  field  and  which  has  made  especially 
rapid  progress  in  Europe.  Industrial  real  estate  is 
now  most  carefully  valued  by  the  purchasers  and,  in  the 
case  of  extensive  properties,  an  investigation  is  made 
not  only  in  the  financial  value  of  the  property  but  also 
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in  its  economic  value  for  the  prospective  purchaser. 
A  continental  European  firm,  for  instance,  which  had  to 
locate  an  industrial  plant  in  England,  had  the  whole 
question  studied  for  more  than  a  year  before  a  property 
was  decided  upon.  When,  after  the  outbreak  of  (lie 

■war,  this  property  was  taken  over  by  the  government 
for  the  manufacture  of  war  material,  it  was  pointed 
out  in  the  press  that  it  was  because  the  excellent 
location  of  the  enterprise  made  it  a  perfect  factory  unit 
in  every  respect. 

Returning  to  the  case  of  locating  a  general  machine 
shop,  the  following  may  be  suggested  to  the  intending 
buyer  or  lessee  of  any  property  or  location: 

Professional  locators  of  indus.rial  real  estate  are 

accustomed  to  speak  of  the  local  and  the  national  suit- 
ability of  a  prospective  location.  Many  factory  sites 

are  offering  both  the  advantages  of  local  and  national 
suitability,  while  others  may  be  favored  only  as  to 
one  of  the  two. 

Picking  a  Location  for  a  Machine  S-hop 

If  a  machine  shop  should  be  located  in  a  city  like 
New  York,  the  national  suitability  question  will  arise 
only  rarely.  These  shops  work  nearly  all  exclusively 
for  New  York.  However,  the  suitability  of  the  local 
situation  may  often  be  under  suspicion.  Generally 
speaking.  New  York  machine  shops  do  not  trouble  very 
much  about  their  location.  They  pick  it,  if  possible, 
is  a  neighborhood  where  rents  are  cheap  and  where 

1fe«wer  can  be  easily  obtained,  but  they  also  consider  all 
^te  other  factors  that  make  for  a  suitable  location  for 

a  machine  shop.  Let  us  imagine  a  medium-sized  ma- 
chine shop  in  a  city  like  New  York.  For  this  shop 

there  would  not  be  the  need  to  arrange  for  a  location 

offering  exceptional  facilities  as  to  the  proximity  to  its 

most  prominent  customers.  These  customers  will  be 
distributed  all  over  New  York.  Owing  to  the  excellent 
traffic  conditions  in  this  city  it  is  possible  to  reach  each 

of  these  in  a  short  time.  It  may  be  more  difficult,  how- 
ever, to  deliver  the  manufactured  goods.  Haulage  in 

a  city  like  New  York  is  a  very  expensive  matter,  and 
there  are  instances  where  it  will  cost  less  to  ship  a 

certain  shipment  on  a  sea  voyage  than  from  one  part 
of  New  York  to  another.  So  if  a  machine  shop  should 
locate  too  far  away  from  its  consumers,  other  shops 

more  favorably  situated  would  secure  the  business  on 
the  strength  of  being  able  to  deliver  more  cheaply. 

The  same  case  may  arise  in  any  other  of  our  large 
cities  where  conditions  are  analogous  to  those  existing 
in  New  York.  The  moie  recent  development  of  our 
modern  cities  has  led  to  an  increasing  specialization  in 
certain  districts.  There  are  great  districts  holding 
practically  nothing  else  but  millinery  factories;  while 
in  others,  printers,  tailors,  furniture  makers,  and,  in- 

cidentally, also  machine  shops  of  all  kinds,  may  be 
found.  Each  of  these  districts,  as  a  rule,  is  the  result 
of  careful  city  development  which  has  seen  to  it  that 
these  localifies  contain  all  that  is  required  to  make  a 
good  home  for  a  machine  shop.  One  of  the  advantages 
of  this  system  is  the  facilitation  of  intercourse  between 
the  individual  enterprises.  The  principal  gain,  however, 
is  that  labor  is  attracted  more  easily  to  these  districts. 
Tramways  can  be  built,  carrying  the  men  to  and  from 
the  shops,  and  residential  quarters  can  be  provided  for. 

The  problem  of  local  accessibility  arises  less  often 
in  medium  and  small  cities  where  distances  are  not 

great  and  where  men  can  walk  to  their  work  more  con- 
veniently than  in  a  big  city.  But  small  cities  are  often 

lacking  other  advantages  for  the  location  of  a  machine 
shop  of  which  the  foremost  is  the  smaller  supply  of 
trained  labor. 

A  good  supply  of  labor  is  essential  for  the  local  devel- 
opment of  any  industry.  A  medium-sized  city  rarely 

collects  a  sufficiently  large  surplus  of  labor  in  any  par- 
ticular branch  of  industry  so  as  to  offer  a  solid  guaran- 

tee for  a  permanent  supply.  While  relocating  a  plant 
in  a  medium-sized  or  small  city,  it  is  therefore  necessary 
to  look  at  first  very  closely  into  the  labor  situation. 
It  may  be  necessary  to  bring  the  operatives  of  the 
former  plant  along,  which  in  turn  assumes  that  the 
new  location  offers  living  accommodation  for  an  influx 
of  labor. 

Such  medium-sized  cities  may  be  understood  to  have 
between  80,000  to  150,000  inhabitants  and  a  compara- 

tively small  number  of  well-equipped  general  machine 
shops  may  be  able  to  do  all  the  work  necessary  for  the 
immediate  needs  of  the  neighborhood.  Of  course,  there 
are  many  cities  which  take  an  exceptional  position  in 
this  respect;  cities  where  the  iron  and  steel  industry 
or  the  manufacture  of  articles  from  iron  and  steel  is 
at  home.  We  have  many  such  cities  in  the  United 
States,  where  the  population  is  composed  largely  of  in- 

dustrial workers.  In  such  cities,  a  generation  of  iron 
and  steel  workers  trained  thoroughly  in  the  particular 
specialty  of  their  city  grows  up,  and  from  the  workers 
employers  arise  who  settle  in  the  neighborhood  with  new 
industrial  enterprises.  Such  a  city  rarely  sees  a  rebound 
in  its  prosperity.  It  has  no  industrial  boom,  but  grows 
by  reason  of  its  own  strength.  Localities  like  these  are 
ideal  ones  to  locate  in  either  under  a  scheme  of  reloca- 

tion or  for  a  new  enterprise. 
The  usefulness  of  the  services  of  a  general  machine 

shop  to  its  customers  is  determined  largely  by  the  price 
by  which  this  shop  can  supply  the  ready  product  to 
his  customer.  Take  two  machine  shops,  one  located  in 
A,  and  the  other  located  in  B,  both  having  a  prospective 
customer  in  C.  It  is  clear  that  the  shop  which  has  the 
cheapest  means  of  reaching  C,  both  for  getting  and 
delivering  the  order,  is  favored  in  every  respect,  unless 
one  of  the  two  shops  has  special  means  of  making  its 
services  more  effective,  as  cheaper  labor,  lower  overhead 
expense,  or  better  class  of  production.  Each  of  the 
three  factors  in  favor  of  one  or  the  other  competitors 
may  be  a  matter  of  location.  It  stands  to  reason  that 
the  most  favored  competitor  will  not  win  out  only  in 
the  matter  of  gaining  the  trade  of  C  but  also  will 
withstand  better  the  general  competition  of  the  market 
with  the  ultimate  chance  for  future  prosperity. 

Selecting  Location  by  a  Map 

Take  a  map  showing  the  city  which  you  think  offers 
special  facilities  for  a  location.  Mark  your  city  and 
make  it  the  center  of  a  circle  including  the  most  promis- 

ing cities  of  the  neighborhood,  cities  where  you  expect 
business.  Now,  pick  the  competing  location  in  the  same 
region  and  repeat  the  process.  This  will  show  where 
and  how  the  different  localities  overlap  and  what  com- 

petition you  may  expect.  But  competitive  ability  de- 
pends not  always  upon  distance.  A  longer  distance  may 

be  often  outweighed  by  the  possibility  of  having  more 
trains  or  cheaper  freight  rates.  So,  before  r<aaking  the 
decision,  it  is  a  wise  proceeding  to  study  also  the  numoer 
of  passenger  and  freight  trains  operated  to  and  from 
the  location  and  the  number  of  mails  that  are  available. 

If  two  cities  should  prove  equal  on  the  basis  of  the 
general  location  test,  the  supply  and  permanency  of 
labor  should  be  gone  into.  It  must  be  assumed  that  a 
new  shop  will  be  attracted  by  a  demand  for  additional 
machine-shop  service,  which  means  that  the  existing 
shops  cannot  do  all  the  work  required  by  the  district. 
This  may  result  from  a  lack  of  equipment  but  it  results 
much  more  often  from  a  lack  of  help.     This,  at  least, 
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ia  one  of  the  primary  causes  just  now.  In  the  case 
of  a  new  enterprise,  it  may  be  possible  to  attract  out- 

side help  which  may  come  from  nearby  cities  having 
a  surplus.  It  has  been  found  of  value  in  such  instances 
to  study  the  labor  conditions  in  related  industries. 
Nearly  all  cities  having  a  large  industrial  population 
have  a  certain  percentage  of  floating  labor  belonging 
to  different  industries.  To  take  up  this  surplus  when 
it  appears  in  the  market  and  train  it  for  the  special 
work  of  the  new  shop  has  been  tried  successfully  by 
many  employment  managers  and  may  prove  of  help 
also  in  the  case  of  a  neij  establishment. 

Kent  and  taxes  play  an  increasing  part  in  the  budgets 
of  machine  shops.  To  evade  the  high  rents  of  one  local- 

ity has  become  a  frequent  motive  for  relocation  of 
industrial  enterprises.  With  the  rent  situation  as  it  is 
today  in  nearly  all  the  industrial  cities  of  the  United 
States,  it  is  not  easy  to  find  a  neighborhood  offering 
special  advantages  in  this  respect.  Nevertheless,  there 
are  still  cities  where  rents  are  reasonable  and  which 
will  offer  to  the  newcomer  certain  facilities  encouraging 
his  settlement.  A  look  in  the  advertising  pages  of  the 
trade  press  may  assist  in  finding  such  localities. 

The  Power  Supply 

The  power  supply,  so  important  in  most  machine 
shops,  is  now  taken  care  of  as  a  rule  by  large  central 
stations  that  are  found  in  all  industrial  neighborhoods. 
Where  these  cannot  be  had  or  where  it  is  necessary 

to  employ  the  factory's  own  produced  power,  the  prob- 
lem of  coal  supply  deserves  the  closest  attention.  Our 

more  recent  winters  have  shown  that  the  supply  of  coal 
is  by  no  means  so  permanent  as  we  might  wish  it.  It 
may  break  down  any  moment  again  and  the  factory 
which  is  placed  conveniently  in  this  respect  has  a  de- 

cided advantage. 
The  war  has  taught  us  many  lessons.  It  has  shown 

us  that  the  basis  of  our  industrial  life  is  by  no  means 
as  solid  as  we  may  have  assumed  it  to  be.  For  centuries 
we  have  been  wont  to  talk  about  the  inexhaustability 
of  our  national  resources.  We  have  learned  now  that 
we  have  come  to  the  end  of  some  of  them  and  that 
others  are  not  always  as  easy  in  our  reach  as  they  were 
to  our  fathers.  Having  once  recognized  these  undeniable 
facts,  we  must  set  out  to  live  more  frugally  and  to  make 
a  better  use  of  what  is  left  to  us.  Locating  our  factories 
and  industries  in  such  a  way  as  to  facilitate  economy  of 
material  and  labor  must  be  part  of  a  policy  of  national 
efficiency  and  it  is  up  to  every  machine-shop  owner  to 
take  his  individual  share  of  the  responsibility. 

A  Radius-Planing  Device 
By  W.  H.  Shipler 

A  simple  and  satisfactory  rig  for  planing  large  radii 
is  shown  herewith.  When  the  illustration  was  made 
the  device  was  set  up  for  planing  the  interior  curve  of 
gear  segments,  the  radius  being  18  ft.  6  in.,  and  the 
length  of  cut,  10  feet. 

A  specially  built  plate,  having  stake-holes  and 
T-slots  in  its  upper  surface,  is  placed  on  the  platen 
of  a  72-in.  planing  machine,  being  attached  thereto 
only  by  a  stud  at  the  forward  end,  about  which  it  is 
free  to  swing. 

Beyond  the  other  end  of  this  plate,  a  rectangular 
bar  of  iron  is  so  mounted  on  the  large  platen  that 
while  it  moves  forward  and  back  with  the  latter,  it 
may  slide  lengthwise  in  a  direction  at  right  angles 
to  the  movement  of  the  platen. 
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PLANING  A  LARGE  RADIUS 

A  bracket  on  the  rear  end  of  the  swinging  plate 
carries  a  stud  and  slide  block  which  work  in  a  trans- 

verse yoke  on  the  bar,  formed  by  two  pieces  of  angle 
iron  bolted  to  the  latter. 

Mounted  on  the  box  parallels,  alongside  of  the 
planing  machine  and  held  by  bolts  to  the  fioor-plates, 
is  a  guide-bar  and  slide  similar  to  the  taper  attach- 

ment of  a  lathe.  The  slide  is  attached  to  the  end  of 
the  crossbar  previously  mentioned,  and  through  it 
transmits  movement  to  the  plate  upon  which  the  piece 
to  be  planed  is  mounted.  The  amplitude  of  this  move- 

ment is,  within  its  limits,  adjustable  to  plane  any 
desired  radius. 

While  the  writer  makes  no  claim  to  originality  in 
devising  this  rig,  he  believes  it  to  be  a  simple,  satis- 

factory and  inexpensive  means  of  machining  surfaces 
that  would  otherwise  require  a  very  large  boring  mill. 

Why  Don't  the  Employees  Read  the 
Shop  Paper? 

By  Frank  H.  Williams 

If  there  is  anything  more  discouraging  than  to  edit 

a  shop  paper  and  find  that  the  employees  don't  read 
it,  I  would  like  to  know  what  it  is. 

Certainly,  it  is  a  heart-breaking  job  to  spend  time, 
money,  thought  and  work  in  getting  up  what  you  think 

is  a  "nifty"  publication  and  then  find  that  the  em- 
ployees, who  should  be  reading  each  copy  from  cover 

to  cover  and  preserving  every  issue  for  future  refer- 
ence, are  actually  using  them  only  as  a  means  of 

starting  the  kitchen  fire  in  the  morning,  or  for  the 
purpose  of  adding  to  the  poundage  of  waste  paper  sold 
to  the  rag  man. 

In  some  plants  the  regular  monthly  or  weekly  pub- 
lication date  of  the  shop  paper  is  a  real  event.  The 

employees  talk  about  it  and  wait  eagerly  for  their 
copies.  They  actually  read  them  in  the  way  that 
every  shop-paper  editor  wants  his  publication  read, 
and  what  they  read  makes  a  deep  impression  on  them. 

What's  the  answer?  Why  are  some  shop  papers 
eagerly  read  and  why  do  others  receive  little  atten- 

tion from  the  people  for  whom  they  are  issued? 
Well,  perhaps  your  paper  is  too  high  brow.  High- 

brow talk  to  the  average  man  and  woman  means  dull- 
ness.    Consequently,    it   too   frequently   happens   that 
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when  the  editor  does  what  the  manager  of  the  firm 
wants  him  to  do — get  out  a  publication  that  will  be  a 

credit  to  the  institution — the  whole  thing  "misses 
fire."  It  doesn't  register  at  all  with  the  employees 
who  are  the  very  persons  for  whom  it  has  been  issued, 
sometimes  at  considerable  expense.  The  reason  the 

employees  don't  like  it  is  because  it  is  just  that — a 
credit  to  the  firm  in  make-up,  typography,  paper, 
printing  and  diction,  but  a  publication  that  is  entirely 
lacking  in  the  colloquial  snap  and  pep  which  charac- 

terize the  daily  life  of  the  firm's  workers. 

Getting  the  Shop  Paper  Read 

To  get  itself  read,  a  shop  paper  must  tune  itself  to 
its  readers.  It  must  keep  away  from  anything  that 

savors  in  the  least  bit  like  condescension,  or  "high 
falutingness" — like  an  effort  to  teach  by  underhand 
methods,  or  like  an  attempt  by  the  firm  to  show  its 
superiority  to  its  workers.  A  too-good  paper  has  the 
appearance  of  doing  all  these  things.  Its  very  classy 
make-up  and  expensive  paper  make  it  look  more  like 
a  memorial  adopted  by  the  board  of  directors  on  the 

death  of  the  company's  president,  than  like  a  handy, 
interesting,  heart-to-heart  talk  from  the  executive  end 
of  the  business  to  the  laboring  end.  Its  stilted  Eng- 

lish and  perfect  horror  of  splitting  an  infinitive  makes 
it  savor  entirely  too  much  of  being  too  high-toned  for 
common  folks  and  the  whole  thing  conveys  the  im- 

pression of  being  a  matter  of  condescension  on  the 
part  of  the  company  toward  its  workers. 

Perhaps  the  most  fatal  factor  in  creating  this  false 
impression  in  the  minds  of  the  workers  and  making 
them  steer  away  from  contact  with  the  shop  paper,  is 
a  too  exacting  use  of  the  English  language.  It  is  all 
very  well  to  have  your  diction  absolutely  perfect,  but 
why  do  so  when  it  simply  makes  the  workers  think 
you  are  poking  fun  at  the  way  they  talk  or  trying  to 
air  your  superior  knowledge? 

Publications,  to  get  by  nowadays,  have  got  to  talk  in 
the  language  of  the  people  to  whom  they  are 
addressed.  To  get  read  they  have  got  to  sound  like 
regular  folks  instead  of  like  some  long-haired  man 
who  is  fussy  on  the  subject  of  grammar. 

The  most  popular  magazines  of  the  day  are  the  ones 
that  are  colloquial  in  their  articles  and  their  stories, 
and  that  do  not  hesitate  to  throw  in  a  bunch  of  popu- 

lar slang  phrases  when  the  occasion  seems  to  call  for 
them.  The  least  widely  circulated  magazines  are  the 

ones  that  strive  always  for  "purity  of  expression"  in 
everything  they  say. 

The  shop  papers  that  fall  by  the  wayside — like  a 
flivver  with  a  couple  of  flat  tires  and  a  "busted"  car- 

buretor— are  quite  generally  the  ones  that  are  con- 
ducted on  the  principle  of  saying  a  thing  properly 

instead  of  saying  it  the  way  that  Jim  in  the  black- 
smith shop  or  Joe  in  the  machine  shop  would  be  apt 

"to  say  it. 
Look  at  the  proposition  from  the  standpoint  of  an 

outsider.  You  pick  up  the  splendidly  printea  and 
rich-looking  shop  paper  of  a  large  manufacturing 

company.  The  thing  looks  "deadly,"  to  put  it  mildly. 
It  is  as  elaborately  printed  as  the  family  history  of 
some  new  millionaire — and  it  is  just  about  as  inter- 

esting to  the  layman.  Look,  for  instance,  at  the 
account  of  a  dance  recently  given  by  the  boys  in  the 

office.    Here's  the  way  it  reads : 
"Thoroughly  enjoyable  was  the  dance  given  at  the 

,  Tanner  Academy  last  Thursday  evening  by  the  young 

men  of  the  office  force.  The  hall  was  tastefully  decor- 
ated for  the  occasion  in  the  National  colors.  Music 

was  rendered  by  the  Jazzbo  Band.  At  a  late  hour 

refreshments  were  served." 
Is  it  any  wonder  the  employees  won't  read  the  shop   . 

paper  when  it  is  filled  with  dull  stuff  like  that?     It 
would  be  the  most  surprising  thing  in  the  world  if 
they  did  read  it. 

Besides,  is  that  the  proper  and  uninteresting  man- 
ner in  which  those  responsible  for  the  dance  speak 

of  it?  Not  on  your  life  it  isn't.  Here's  the  way  those 
young  fellows  talk  about  it:  * 

"Some  dance  the  oflSce  gang  'threw'  the  other  night! 
Tanner's  Hall — you  know,  best  floor  in  the  city.  Jazzbo 
Band  wiggled  'mean'  fiddles.  Eats  at  midnight;  m'm  'n 

everything!" Why  not  give  that  sort  of  an  account  of  the  dance? 
Make  the  little  item  sparkle  and  smile.  Make  the 
employees  read  it  just  because  they  will  be  enter- 

tained while  reading  it.  Make  the  whole  paper  sizzle 
with  the  zest  of  living  and  the  joy  of  being  happy 
and  healthy. 

There's  no  real  reason  why  employees  shouldn't 
read  every  issue,  if  only  the  publications  are  written 
in  a  way  to  make  the  reading  of  them  a  delight. 

To  revert  to  the  popular  magazines — do  you  think 
any  of  them  would  have  their  present  large  circula- 

tions if  they  were  always  pompous  and  dignified  and 
conservative?  Do  you  think  the  popular  magazines 

would  ever  get  very  far  if  their  writers  never  "jazzed" 
'em  up  a  bit  in  their  writings  the  way  human  being.s 
do  in  their  daily  intercourse  with  each  other? 

How  TO  Get  Your  Shop  Paper  Read 

The  way  to  get  your  shop  paper  read  is  to  put 
yourself  in  the  position  of  the  editor  of  a  popular 
magazine.  You  are  going  to  get  out  a  publication 
and  the  only  way  you  can  get  people  to  buy  it  is  by 
putting  into  it  the  stuff  they  want  to  read.  Do  you 
imagine  that  if  you  were  selling  the  paper  to  your 

employees  you'd  be  so  dull  In  the  stuff  you  put  into  it  ? 
Rather  you'd  put  into  it  the  sort  of  stuff  that  employ- 

ees would  be  willing  to  pay  for;  and,  when  you  get 
into  the  frame  of  mind  where  you  forget  that  your 

publication  doesn't  have  to  depend  upon  subscriptions 
and  news-stand  sales  and  where  you  feel  that  you 
must  put  into  the  house  organ  the  sort  of  stuff  that 

would  make  the  employees  "plank  down"  their  good 
money  for  it,  right  then  you  will  find  that  the  em- 

ployees are  changing  entirely  from  their  former  dis- 
like for  your  paper  and  are  not  only  reading  it,  hut 

eagerly  grabbing  for  it  and  saving  every  issue  after 

they've  read  it. 

Capstone  Nickel  Salts 
Please  give  formula  for  a  nickel  -solution  for 

plating  steel  forgings;  a  good  white  deposit  on  rough 
work.  Also  a  barrel  plating  solution  for  bright  plating 

same  class  of  woi-k. 
Answer — We  do  not  make  a  practice  of  exploiting  any 

special  brand  of  plating  salts  in  the  Questions  and  An- 
swers department,  but  the  Capstone  Nickel  Salts  dis- 

tributed by  the  Hansen  &  Van  Winkle  Co.,  Newark,  N.  J., 
if  used  according  to  instructions  which  are  sent  out 
with  the  salts  will  give  you  just  the  deposit  that  you  are 
looking  for,  both  in  the  still  solution  and  the  automatic 

plating  barrel. — Brass  World. 
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riDEAS PRACTICAL  MEN 

I 

A  Quick-Action  Drilling  Jig 
By  Amos  Ferber 

The  fiber  rings,  one  of  which  is  shown  below  the 
jig  in  the  illustration  and  another  in  drilling  position 
in  the  jig,  require  four  holes  drilled  radially  through 
them.  By  reason  of  the  nature  of  the  material,  the 
actual  drilling  time  was  so  short  that  it  took  several 
times  as  long  to  jig  them  as  was  required  to  drill  the 
holes.  The  jig  here  shown  was  designed  to  reduce 
this  proportion,  and  so  simple  and  effective  is  it  that 
the  rings  are  now  handled  as  quickly  as  though  no 
jig  was  used. 

A  post  is  fastened  to  one  face  of  a  small  angle  plate 
and  turned  to  the  proper  diameter  to  be  clamped  into 
the  knee  bracket  of  a  sensitive  drilling  machine  in 
place  of  the  regular  table.  A  hollow  stud  projects 
horizontally  from  one  of  the  inner  faces  of  the  angle 
plate  in  such  position  that  its  center  line  intersects 
at  a  right  angle  the  center  line  of  the  machine  spindle. 
Upon  this  stud  there  turns  a  shcruldered  ring  of 

steel,  the  periphery  of  the  larger  shoulder  of  which  is 
knurled  to  afford  A  grip  for  the  thumb  and  fingers  of 

the  operator's  left  hand;  while  the  smaller  diameter 
fits  the  opening  in  the  work,  having  keys  fitting  into 
the  grooves  of  the  latter  for  the  purpose  of  locating  it. 

Let  into  the  upper  edge  of  the  angle  plate  and  held 
by  screws  there  is  a  piece  of  steel  with  a  properly 
located  round  hole  for  the  drill  bushing  and  beyond 
the  latter  a  rectangular  hole  in  which  slides  the  steel 
piece  which  may  be  seen  to  the  left  of  the  drill ;  which, 
bending  out  around  the  drill  chuck  and  quill  bracket 
of  the  machine,  is  attached  by  screws  and  dowels  to  the 
upper  part  of  the  quill  and  moves  up  or  down  in 
unison  with  the  drill. 

The  shouldered  steel  ring  before  mentioned  bears 
closely  against  the  inner  face  of  the  angle  plate,  being 
held  thereto  by  a  shoulder  on  the  hollow  stud  which 
latter  is  put  through  from  this  side  and  held  by  a  nut. 
The  ring  thus  is  confined  against  end  movement,  but 
is  free  to  turn. 

A  spring  plunger,  having  its  inner  end  pointed  to 
about  the  angle  of  a  twist  drill,  is  located  in  the  base 
of  the  angle  plate  immediately  under  the  shouldered 
ring,  its  beveled  or  pointed  end  entering  correspond- 

ingly shaped  depressions  upon  the  knurled  edge  of  the 
latter.  It  may  plainly  be  seen  in  the  cut.  There  are 
four  of  these  depressions,  locating  the  steel  ring  suc- 

cessively in  the  desired  drilling  positions. 
To  put  a  fiber  ring  in  the  jig  all  that  is  necessary  is 

to  pick  it  up  in  the  left  hand  and  place  it  on  the 
shoulder  to  which   it  is  fitted,   entering  the  keys   in 

their  respective  slots  as  the  ring  goes  to  place;  this 
requires  but  a  fraction  of  a  second,  and  while  this 
is  being  done  the  right  hand  is  bringing  down  the 

drill. As  the  drill  comes  down  the  steel  guide  piece  moving 
with  and  slightly  in  advance  of  it  strikes  against  the 
fiber  ring,  and  by  reason  of  its  beveled  end,  pushes  the 
ring   up   against   the   shoulder   of   the   indexing   ring, 

AN    INUKXINO    DRIIil-INU    .IKi 

insuring  that  the  hole  shall  be  drilled  in  the  center, 
widthwise,  of  the  fiber.  As  the  drill  is  fed  downward 
the  guide  piece  continues  on  past  the  end  of  the  in- 

dexing ring;  entering  a  clearance  hole  in  the  hollow 
central  stud. 

When  the  drill  is  raised,  the  thumb  and  fingers  of 

the  operator's  left  hand  (which  during  the  drilling  has 
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not  left  the  work)  grasp  the  knurled  portion  of  the 
indexing  ring,  turning  it  forward  to  the  next  position. 
The  beveled  or  pointed  end  of  the  spring  plunger  per- 

mits this  movement  to  be  made  with  but  little  effort 
on  the  part  of  the  operator  and  without  attention  from 
him  or  her,  the  plunger  receding  against  the  action 
of  its  springs;  yet  it  unmistakably  indicates  the  posi- 

tion of  the  next  hole. 
These  movements  follow  very  rapidly;  the  pieces 

being  accurately  indexed  and  centered  as  quickly  as 
they  could  be  drilled  in  an  open  V-block  with  no  at- 

tention paid  to  either  indexing  or  centering.  The 
fiber  ring  is  free  to  be  taken  out  any  time  that  the  drill 
is  raised.  Any  position  is  right  for  stopping  or  start- 

ing ;  all  that  is  necessary  is  to  put  in  a  piece  of  work 
and  make  the  required  number  of  movements. 

Because  of  chips  or  burs  of  the  fiber  being  carried 
by  the  drill  into  the  clearance  holes  in  the  indexing 
ring  there  would  be  difficulty  in  taking  off  the  drilled 

rings  if  the  operator's  fingers  were  relied  upon,  and 
therefore,  a  mechanical  ejector  forms  a  part  of  the  jig. 
Four  steel  pins  about  i  in.  in  diameter  pass  through 
holes  in  the  angle  plate,  being  arranged  concentrically 
with  respect  to  the  center  of  the  hollow  stud  which  is 

Milling  Special  Shapes  in  a  Bar 
By  Donald  A.  Hampson 

Several  hundred  pieces  of  steel  were  required  of  the 
section  shown  by  the  illustration.  Naturally,  these  had 
to  be  machined  from  rectangular  bars  but  instead  of 
cutting  to  length  first — the  lengths  averaging  3  in.  each 
— the  scheme  here  described  was  adopted  to  mill  the 
section  in  stock  lengths,  after  which  the  pieces  were 
cut  off.  By  this  method  a  decided  saving  of  time  was 
effected. 

Three  cuts  were  made  on  each  bar — one  for  the  center 
channel  and  one  each  for  the  right  and  left  angular 
face.  Pieces  clamped  to  the  table  of  the  milling  machine 
guided  the  bars  sideways  and  held  them  dovra  to  a 
running  fit  as  they  were  drawn  through.  After  the 
cutter  was  set  in  proper  relation  to  these  guides,  the 
entire  lot  of  bars  was  passed  through  before  making  a 
change  to  another  cutting. 

In  starting,  the  end  of  a  bar  was  beveled  much  as  in 
screw  machine  work  to  make  it  easier  to  push  against 
the  cutter  until  an  inch  projected  at  the  rear.     Then 

MILLING   IN  BAR  LENGTHS 

the  center  of  the  whole  device.  Four  holes  axially 
through  the  larger  diameter  of  the  indexing  ring  per- 

mit these  ejector  pins  to  pass  through  the  latter  and 
bear  against  the  fiber  when  the  indexing  ring  is  in 
any  one  of  the  drilling  positions.  A  round  steel  plate 
has  d  central  stud,  and  through  holes  near  the  edge  of 
this  plate  the  shouldered  outer  ends  of  the  ejector  pins 
are  riveted. 

No  part  of  the  ejector  can  be  seen  in  the  picture 
for  the  reason  that  all  exposed  parts  are  outside  the 
angle  plate  away  from  the  observer,  while  the  inner 
ends  of  the  ejector  pins  are  covered  by  the  fiber  ring 
in  the  jig. 
A  spring  maintains  the  position  of  the  ejecting 

device  with  the  ends  of  the  ejector  pins  just  clearing 
the  indexing  ring  so  as  not  to  interfere  with  the  move- 

ments of  the  latter;  thus,  a  smart  blow  with  the  palm 
of  the  right  hand  against  the  round  plate  will  cause  the 
ejector  pins  tc  knock  a  fiber  ring  out  of  the  jig  and 
the  spring  will  withdraw  them  instantly  from  the 
indexing  ring.  Should  the  blow  be  struck  when  the 

ring  is  misplaced — that  is,  between  drilling  positions — 
no  harm  would  be  done,  as  the  ejector  pins  would 
merely  stop  against  the  steel  ring  and  a  blow  from  the 
hand  could  accomplish  no  damage. 

This  device  was  designed  by  Charles  H.  Cuno,  and 
is  in  use  in  the  shops  of  the  Cuno  Engineering  Corp., 
Meriden,  Connecticut. 

a  clamp  was  fastened  to  this  end  for  connection  with  the 

"power  feed." 
The  lathe  standing  in  the  background  furnished  the 

feed.  A  3-in.  piece  of  steel  on  the  centers,  and  driven 
by  the  dog,  forms  a  drum  on  which  is  wound  a  rope  that 
is  carried  to  the  clamp  attached  to  the  bar  being  milled. 
When  the  lathe  is  started,  the  bar  is  pulled  through 
under  the  cutter  at  uniform  speed,  producing  a  smooth 
cut  that  could  not  be  improved  upon. 

The  quality  of  the  work  is  better  than  that  produced 
by  the  common  method  of  cutting  to  short  lengths  first, 
while  the  saving  in  time  is  effected  by  the  less  frequent 
loadings  and  the  higher  rate  of  feed  possible  with  this 
method.  By  selecting  a  day  when  the  lathe  was  not 
in  use,  the  tying  up  of  an  additional  machine  was  a 
matter  of  no  importance. 

Very  often  in  manufacturing  and  in  special  work 
a  number  of  pieces  are  required  that  are  best  made  of 
dravra  steel  but  the  shape  is  such  that  certain  cuts 
in  the  direction  of  the  bar  must  be  made;  if  these 
cuts  could  be  made  over  the  whole  length  of  the  bar, 
the  work  would  be  greatly  expedited,  but  equipment 
that  makes  such  cuts  possible  is  usually  of  the  roll  feed 
variety,  the  cost  of  which  is  out  of  all  proportion  and 
the  further  serviceability  of  which  is  problematical.  The 
arrangement  that  is  here  described  was  set  up  in  half 
an  hour  from  parts  already  available  and  it  answered 
just  as  well  as  an  expensive  outfit. 
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Pittsburgh  Chamber  of  Commerce 
Unanimously 

Approves  Directors  Report! 
The  report  of  the  Board  of  Directors  of  the  Pittsburgh 

Chamber  of  Commerce,  opposing  the  compulsory  use  of  the 

metric  system,  which  was  given  in  full  on  page  309,  was 

submitted  to  a  vote  of  the  members  at  the  last  regular 

monthly  meeting  and  UNANIMOUSLY  approved. 

The  importance  of  the  metal-working  industries  in  the 
Pittsburgh  district  is  here  graphically  shown : 

Value  of  manufactured  product  in 
Allegheny    County    for    the    year 

1918  =  $2,305,065,800. 

Total  value  of  wheat  crop  in  the  United  States,  1918 

$1,874,623,000. 

Value  of  gold  production  in  the  world  in 
1918  =  $380,924,700. 

The  value  of  this  action  is  obvious. 

Now,   Mr.  Manufacturer,  what  is  your  Chamber  of 

Commerce  going  to  do? 

Editor 
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The  Veracity  of  Pro-Metric 
Statements 

Read  these  Letters  and  others  which  will  appear  in  our 

columns  and  draw  your  own  conclusions  as  to  the  reliability 

of  any  statement  made  in  literature  issued  by  the  ff^orld 
Trade  Club  of  San  Francisco  in  its  pro-metric  propaganda. 

Rochester,  N.  Y.,  February  16,  1920. 
Ethan  Viall,  Editor, 

Amierican  Maoiihust. 

Dear  Sir: 

Referring  to  yours  of  February  13th  we  have  already 
received  a  communication  from   Mr.   Burlingame   advising 

us  of  the  unauthorized  use  of  this  company's  name  by  the 
World  Trade  Club  of  San  Francisco.     We  have  written  the 
following  letter  to  the  club  asking  them  to  remove  our  name 
from  the  list  as  we  are  unalterably  opposed  to  the  use  of 
the  metric  system  in  this  country. 

"World  Trade  Club, 
681  Market  Street, 

San  Francisco,  Calif. 
Gentlemen : 
We  have  just  noted  that  in  the  periodical  issued  by 

your  organization,  entitled  'Who  Urges  Meter-Liter- 
Gram?'  the  name  of  this  company  is  listed  as  a  manu- 

facturer urging  metric  standardization.  The  use  of 
our  name  in  this  connection  is  unauthorized  and  we 
request  you  to  remove  it  from  any  further  editions  of 
this  booklet,  as  we  are  unalterably  opposed  to  the  com- 

pulsory adoption  of  the  metric  system  of  weights  and 
measures  in  this  country. 

Kindly  favor  us  with  acknowledgment  of  this  letter." Yours  very  truly, 
Eastman  Kodak  Company, 

F.   W.   LOVEJOY, 
Vice  President. 

Athol,  Mass.,   February  16,  1920. 
Ethan  Viall,  Editor, 

American  Machinist. 
Dear  Sir: 

Answering  your  letter  of  the  13th,  our  attention  was 

called  to  the  matter  you  refer  to,  several  weeks  ago',  and 
we  at  once  wrote  to  'The  World  "Trade  Club  of  San  Fran- 

cisco asking  for  a  copy  of  the  printed  matter  said  to  have 
been  issued  by  that  club,  in  which  our  name  appears  as 
favoring  the  compulsory  use  of  the  metric  system. 

We  have  not  yet  received  the  literature  asked  for.  Any 
such  use  of  our  name  is  entirely  unauthorized  and  without 
our  knowledge  or  consent.  We  are  not  in  favor  of  the  com- 

pulsory metric  system. 
Yours  respectfully, 

The  L.  S.  Starrett  Co., 
F.  E.  Wing, 

Treasurer. 

Lockport,  N.  Y.,  February  16th,  1920. 
American  Machinist, 
New  York  City. 
Attention  Ethan  Viall,  Editor. 
Dear  Sir : 

In  reference  to  the  advice  recently  received  from  Mr. 
Burlingame  that  our  name  has  been  used  by  the  World 
Trade  Club  as  urging  the  standardizing  of  the  metric  sys- 

tem, beg  to  advise  you  that  this  statement  was  absolutely 
unauthorized.    We  are  not  in  favor  of  the  compulsory  metric 
system,  and  have  advised  Mr.  Burlingame  that  our  name 
was  used  in  this  connection  without  authority. 

Yours  very  truly, 

Harrison  Radiator  Corporation, 
H.  C.  Harrison, 

President. 

•    New  York,  February  17,  1920. 
Ethan  Viall,  Editor, 

American  Machinist. 
Dear  Mr.  Viall: 

Replying  to  your  letter  of  February  13,  I  cannot  under- 
stand how  the  World  Trade  Club  of  San  Francisco  hap- 

pens to  be  using  our  name  to  urge  the  use  of  the  metric 
system,  as  we  have  never  knowingly  endorsed  metric  stand- 

ardization. We  have  taken  the  matter  up  with  this 
concern  and  asked  them  on  what  authority  they  are  using 
our  name,  and  in  the  meantime  I  wish  to  say  to  you  that 
such  use  is  entirely  without  our  knowledge  or  authority  and 
we  are  greatly  opposed  to  such  a  move,  assisting  the  Ameri- 

can Institute  of  Weights  and  Measures  in  their  fight  against 
its  adoption. 

Yours  very  trulj 
American  Locomotive  Company, 

C.  K.  Lassiter, 
Vice  President. 

Beacon  Falls,  Conn.,  Feb.  19,  1920. 
Ethan  Viall,  Editor, 

American  Machinist, 
New  York,  N.  Y. 

Dear  Sir: 
We  are  in  receipt  of  your  letter  of  Jan.  13th  and  have 

carefully  noted  contents.  We  understand  that  our  name 
is  being  used  by  the  World  Trade  Club  as  urging  the  use 
of  the  metric  system.  This  is  being  done  without  our  knowl- 

edge or  authority. 
You  are  at  liberty  to  use  this  letter,  as  we  would  like 

to  have  it  come  before  the  public,  showing  how  the  World 
Trade  Club  has  acted  in  this  matter.  We  are  writing  them 
today  relative  to  same. Yours  very  truly, 

The  Beacon  Falls  Rubber  Shoe  Co., 
R.  L.  Fisher, 

General  Manager. 

January  29,  1920. 
The  World  Trade  Club, 

San  Francisco,  Cal. 
Gentlemen : 

We  have  just  been  advised  that  this  company's  name  has 
been  published  in  a  pamphlet  under  your  name,  as  one  urg- 

ing metric  standardization. 
We  are  at  a  loss  to  know  who  authorized  any  such  use 
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of  this  company's  name  and  demand  that  you  either  show 
authority  or  make  a  prompt  and  public  apology. 

Yours  very  truly, 
Pratt  &  Whitney  Company, 

B.  H.  Blood, 
General  Manager. 

WORLD  TRADE  CLUB 
681  Market  Street 
San  Francisco,  Cal. 

10  February,  1920. 
Mr.  B.  H.  Blood, 

Gen.  Mgr.,  Pratt  &  Whitney  Co., 
Hartford,  Conn. 

Dear  Sir: 

Replying  to  your  letter  of  January  29,  1920,  let  me  say 

that  Book  4,  "Who  Urges  Meter-Liter-Gram?"  was  made 
up  from  letters  received  in  this  office,  and  from  records 
received  from  Washington,  D.  C,  of  petitions  directed  to 
the  Bureau  of  Standards,  Department  of  Commerce.  Every 
attempt  was  made,  in  preparing  the  manuscript  of  this 
book  to  indicate  whenever  a  member  of  a  concern  spoke 
not  on  behalf  of  his  firm  but  as  an  individual. 
We  will  search  through  the  thousands  of  letters  that 

have  been  received  here  in  order  to  answer  your  question 

as  to  the  use  of  your  company's  name.  Our  impression 
has  always  been  that  the  Pratt  &  Whitney  Co.  was  a  be- 

liever in  metric  standardization,  because  of  the  fact  that  in 
the  report  of  Director  S.  W.  Stratton,  of  the  Bureau  of 
Standards,  for  the  International  High  Commission  in  1915, 
your  firm  is  named  along  with  the  American  Locomotive 
Co.,  the  Baldwin  Locomotive  Works,  the  Standard  Tool  Co., 
and  many  others,  as  a  concern  using  metric  gages  and 
standards.  It  may  be  that  the  name  of  your  concern  was 

included  in  Booklet  4,  "Who  Urges  Meter-Liter-Gram?"  be- 
cause of  this  mention  in  Director  Stratton's  report. 

In  issuing  further  editions  of  "Who  Urges  Meter-Liter- 
Gram?"  we  shall  of  course  eliminate  the  name  of  your 
company,  if  you  request  it.  Please  read  the  inclosed 
booklets. 

Is   it   true   that  your  concern   manufactures   gages   and 
standards  of  metric  measure  and  finds  that  this  can  be  done 
with  practically  no  inconvenience  or  increased  cost? 

Yours  for  world  standardization. 
World  Trade  Club, 

(Signed)  Aubrey  Drury, 
Secretary-Treasurer. 

February  18,  1920. 
World  Trade  Club, 

681   Market  St., 
San  Francisco,  Cal. 

Gentlemen : 

Answering  yours  of  February  10th,  you  are  hereby  ur- 
gently requested  to  eliminate  the  name  of  this  company 

from  any  and  all  mention  among  those  who  favor  forcing 
the  metric  system  down  the  throats  of  American  manu- 
facturers. 

We  have  always  been  open-minded  toward  the  more  exten- 
sive use  of  the  metric  system,  but  your  unfair  and  under- 

handed methods  are  calculated  to  drive  us  to  the  opposi- 
tion. We  believe  in  fair  play.  Your  method  of  circulating 

petitions  to  the  authorities  results,  as  you  well  know,  in 
certain  people  filling  them  out  and  mailing  them  as 
requested,  while  those  opposed  simply  consign  them  to 
the  waste  basket.  A  practically  unanimous  vote  by  a  small 
minority  is  thereby  made  to  appear  as  representative,  while 
the  large  majority  have  no  vote.  Why  in  the  name  of  fair- 

ness, if  you  wished  to  be  fair,  did  you  not  send  out  a  ballot 
for  and  against,  so  that  those  wishing  to  vote  might  have  a 
chance  to  express  a  preference?  It  is  our  belief  that  you 
did  not  dare  to  do  so.    This  belief  is  based  not  only  on  the 

methods  you  are  pursuing,  but  upon  numerous  and  glaring 
misstatements  of  fact  which  we  cannot  believe  are  due 
entirely  to  ignorance. 

The  accomplishment  of  your  aims  would  in  our  opinion 
be  a  commercial  calamity.  By  this  we  refer  to  the  com- 

pulsory adoption  of  the  metric  system  by  American 
manufacturers. 

We  do  manufacture  gages  and  standards  of  metric 
measure,  but  we  do  it  by  translating  metric  measurements 
into  English  before  the  drawings  go  into  the  shop,  just  as  f 
the  Ordnance  Department  found  it  necessary  to  do  with  ? 
their  French  drawings  during  the  war,  or  as  we  would  do 
with  Russian  or  any  other  foreign  measurements  with  which 
our  workmen  are  not  thoroughly  familiar.  The  added  cost 
is  passed  on  to  the  customer. 

If  the  proposed  law  making  the  use  of  the  metric  system 
compulsory  should  become  effective,  it  would  bring  us  a 
large  amount  of  business  in  providing  new  gages  and  stan- 

dards. We,  therefore,  are  not  selfish  in  opposing  it  But 
we  do  not  want  business  which  is  a  needless  burden  on  the 
industry  of  the  country. 

We  have  had  numerous  inquiries  from  the  technical  press 
and  from  other  manufacturers  as  to  whether  your  use  of 

our  name  in  "Who  Urges  Meter-Liter-System?"  was  author- 
ized. To  all  such  we  have  roundly  denounced  your  action. 

It  is  obvious  that  such  inquiries  and  sueh  answers  tend  to 
discredit  your  propaganda  work,  but  unfortunately  our  de- 

nunciation can  reach  but  a  very  small  proportion  of  your 
mailing  list,  and  we  therefore  demand  a  printed  apology 
and  renunciation  on  your  part,  reaching  the  full  list  of 
those  to  whom  you  have  circulated  misinformation. 

Yours  very  truly, 
Pratt  &  Whitney  Company, 

B.  H.  Blood, 

General  Manager 

Latest  Report  from  Washington 
In  view  of  statements  to  the  effect  that  the  present  is  not 

the  best  time  to  consider  metric  system  legislation.  Repre- 
sentative Vestal,  the  chairman  of  the  House  Committee  on 

Coinage,  Weights,  and  Measures,  has  agreed  to  withhold 
the  bill  pending  the  submission  of  a  brief  by  the  American 
Institute  of  Weights  and  Measures.  The  brief,  which  will 
set  forth  the  disadvantages  of  starting  a  metric  system 
agitation  at  this  time,  will  be  laid  before  the  committee, 
which  will  decide  whether  or  not  the  matter  is  to  be  taken 

up  at  this  time. 
Since  announcing  that  the  metric  system  bill  will  be 

introduced.  Representative  Vestal  has  been  flooded  with 
communications  bearing  on  the  subject.  Some  have 
requested  that  he  allow  the  bill  to  be  introduced  by  some 
other  member  as  it  was  feared  that  there  would  be  implied 
necessity  for  him  to  work  for  the  passage  of  the  bill  which 
will  bear  his  name.  Mr.  Vestal  calls  attention  to  the  fact 
that  it  is  a  very  common  occurrence  in  both  the  House  and 
the  Senate  for  members  to  introduce  bills  for  the  simple  ' 
purpose  of  getting  them  up  for  consideration  and  which  they 

in  no  other  sense  sponsor.  He  admitted,  however,  that  h"e 
is  considering  having  the  bill  introduced  by  another. 

The  bill  providing  for  the  compulsory  use  of  the  metric 
system  in  Government  Departments  was  practically  ready 
for  introduction  when  Mr.  Vestal  became  convinced  that  it 
hardly  would  be  fair  to  raise  the  issue  on  the  Government 
Departments  alone,  when  it  simply  meant  that  it  was  to  be 
an  entering  wedge  with  the  idea  of  making  it  generally 
compulsory  at  the  next  step.  He  expressed  the  opinion  that 
the  bill  should  stand  or  fall  on  the  general  proposition  of 
making  its  scope  nationwide. 

The  redraft  of  the  bill  has  not  been  completed  but  it  is 
thought  that  it  will  be  in  final  form  before  the  end  of 
the  month. 
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Observation  of  a  Field  Editor 
By  FRED  H.  COLVIN 

Machinery  in  Houston,  Texas 
The  machine-tool  situation  in  and  around  Houston, 

Texas,  must  not  be  considered  in  the  same  light  as  in 
either  New  Orleans  or  Mobile.  The  conditions  and  the 

eutlook  in  these  places  have  already  been  outlined,  and 
they  are  not  particularly  encouraging,  for  the  near 
future  at  least. 

Houston,  on  the  other  hand,  not  only  wants  machines 
now,  but  is  likely  to  want  more  in  the  future.  This 
city  may  be  called  the  center  or  headquarters  of  the 
South  Texas  oil  fields,  and  these  are  increasing  every 
day.  Although  new  as  an  industrial  city  it  has  already 
laid  a  firm  foundation  for  the  future  and  comes  as  a 

surprise  to  the  traveler  when  he  sees  twenty-story  build- 
ings rise  out  of  the  prairie  as  he  approaches  it. 

The  question  as  to  how  long  this  will  continue,  is  by 
no  means  certain.  There  is  every  reason  to  believe,  how- 

ever, that  it  will  last  a  long  time,  as  the  demand  for  oil 
for  fuel  is  increasing  by  leaps  and  bounds.  A  very  few 
years  ago  it  was  necessary  for  the  producers  to  build 
huge  storage  tanks,  some  of  earth  and  some  of  metal, 
where  millions  of  gallons  of  oil  were  stored  to  prevent 
it  from  going  to  waste.  Today  the  demand  outruns  the 
supply  and  is  still  going.  New  wells  are  coming  in 
every  day  and  will  continue  to  do  so. 

The  small  companies  which  are  springing  up  every- 
where in  this  section  are  for  the  most  part  likely  to 

strike  oil,  but  it  must  be  remembered  that  this  is  only 
the  beginning  and  that  the  oil  game  is  one  which 
runs  into  money  by  millions,  not  figuratively  but literally. 

Here  is  the  active  headquarters  of  the  Texas  Oil 
Company  and  many  others,  with  oil  fields  within  a 
short  radius  and  others  farther  afield.  Here,  too,  are 
huge  new  oil  refineries  which  combine  all  the  best 
experience  of  the  past  and  which  are  the  last  word 

in  both  buildings  and  equipment;  and  still  more  sur- 
prising, Houston  is  now  a  seaport  of  no  mean  propor- 

tions in  spite  of  its  being  52  miles  inland  from  the 
Gulf  of  Mexico. 

Taking  advantage  of  inland  water  and  spending 
money  freely  in  dredging  shallow  waterways,  as  well 
as  cutting  a  real  ship  channel  for  several  miles  and 
a  turning  basin  for  ocean-going  cargo  ships,  Houston 
is  today  shipping  millions  of  dollars  worth  of  cotton 
direct  to  European  ports. 

This  waterway  affects  its  position  in  the  machine-tool 
market  by  making  it  possible  to  receive  machinery  direct 
from  New  York,   Philadelphia  or  Baltimore   in  seven 
to  eight  days,  by  boat,  and  with  no  rehandling. 

*     *     » 

Further  than  this,  Houston  is  no  longer  in  the 

jobbing-shop  class,  but  is  fast  becoming  a  manufactur- 
ing center  for  oil-well  tools  as  well  as  a  distributing 

center  for  oil-well  and  similar  supplies.  The  demand 
for  oil-well  tools  of  the  latest  and  best  type — the  ability 
and  the  willingness  to  pay  a  good  price  for  good  tools — 
has  developed  manufacturing  to  an  unbelievable  extent. 
Instead  of  the  job  shop  of  the  usual  Southern  city  we 

find  new  shops  with  saw-tooth  roofs,  with  batteries  of 
motor-driven  standard  machine  tools,  well  equipped,  and 
other  things  equally  surprising.  These,  however,  will 
be  shown  later. 

So  far  as  concerns  machine  tools,  the  great  demand 

is  for  deliveries — price  is  not  so  important — and  the 
recent  advance  in  lathes  did  not  prevent  new  orders 

being  placed.  This  section  of  the  Southwest  will  be 
well  worth  watching  and  cultivating. 

Not  only  is  oil-well  drilling  expensive — ^the  average 
hole  costs  approximately  $50,000 — but  that  is  only  the 
beginning,  even  assuming  that  it  comes  in  all  right 
and  that  it  does  not  blow  out  all  the  three  or  more 
thousand  feet  of  casing  and  demolish  the  derrick  and 
machinery.  The  oil  is  of  little  value  until  it  is  refined 
and  it  must  be  sold  to  the  large  companies  who  own 

and  operate  refineries.  This  also  involves  transporta- 
tion, and  here  is  where  the  millions  play  their  impor- 

tant part. 

The  only  economical  way  to  transport  oil  is  in  pipe 
lines,  and  these  cost  money,  not  only  for  the  pipe,  which 

now  runs  around  two  dollars  a  foot,  f.o.b. — but  in  laying 
it,  which  costs  real  money.  It  also  involves  pumping 

stations  every  twenty  or  thirty  miles,  sometimes  main- 
taining a  little  settlement  twenty  miles  from  a  rail- 

road, all  of  which  requires  capital  in  huge  chunks. 

These  pipe  lines  run  clear  across  the  country  to 

New  York  for  export  shipping.  They  almost  honey- 
comb the  State  of  Texas,  where  thousands  of  miles  are 

already  laid  and  in  use.  This  of  itself  makes  it  a 

rich  man's  game,  and  the  usual  result  is  that,  after  a 
small  company  gets  a  good-paying  well,  the  large  com- 

pany makes  an  offer  for  it  and  usually  gets  it.  If  the 
demand  is  good,  as  at  present,  the  small  company  makes 

a  profit,  but  if  the  demand  is  poor,  the  terms  are  corre- 
spondingly lower. 

The  huge  companies  play  a  safe  game.  They  are 
glad  to  let  the  little  fellow  develop  the  properties.  He 

takes  thei^risk,  for  the  lure  of  oil-well  prospecting  and 

drilling  is'  closely  akin  to  that  of  mining,  though  the 
distribution  is  different. 

Whatever  happens,  however,  Houston  is  likely  to  be 
a  good  market  for  machine  tools  and  supplies  for  some 
time  to  come.  One  house  is  now  handling  over  a  million 

dollars'  worth  of  general  supplies  a  month. 
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Shop  equipment  Newj 
■    '^    El  DUNN  ond  5.A.HAND         "'-'rSS^^a 

SHOP    EQUIPMENT 

•       NtV/5      • 
A^jv©©kly   roviov/ o(^ 

modorn  dosi^gnsand 
o     equipmonO     <> 

Descriptions  of  thop  equipment  in  this  section  constitute 
editorial  service  for  wfiicfi  there  is  no  charge.  To  be 

eligible  for  presentation,  th*  article  must  not  have  been 
on  the  market  more  than  six  montlu  and  must  not  have 

been  advertised  in  this  or  any  previous  issue.  Owing  to 

the  news  character  of  these  descriptions  it  will  be  impos- 
sible to  submit  them  to  the  manufacturer  for  approval. 

'   CONDENSED    ■ 
CLIPPING     INDErX 
Acontinuoua  rocord 
of'modorn  dos\i§ns 

•  and  oquipmonl<  • 

33S 

General  Electric  Muffle  Furnace 

The  rGeneral  Electric  Company  has  developed  an  elec- 
tric furnace  of  the  muffle  type,  which  is  designed  to 

ineet  the  demand  for  a  durable,  economical  and. con- 
venient furnace  for  temperatures  up  to  850  deg,  C. 

U,562  FJ  for  baking  vitreous  enamel,  hardening  and 
tempering  tools,  dies,  etc 

The  device  as  shown  in  the  Illustration  consists  of 
the  furnace  proper  with  a  control  panel  mounted  on  top 

GENERAL  ELECTRIC  MUFFLE  FURNACE 

of  the  front.  The  heating  element  is  mounted  on  the 
outside  of  the  muffle  and  covered  with  compound.  It  is 

claimed  that  it  is  so  placed  as  to  give  a  very  even  dis- 
tribution of  heat  throughout  the  inside.  The  element 

is  divided  so  that  it  is  possible  to  get  two  degrees  of 
heat.  The  muffle  is  mounted  in  a  strong  steel  casing, 
and  the  walls,  door,  etc.,  are  thoroughly  insulated,  thus 
preventing  loss  of  heat  from  radiation. 

The  control  panel  is  equipped  with  a  main-line  switch, 
a  double-throw  switch  for  high  or  low  heat,  and  a  red 

pilot  lamp  which  acts  as  a  warning  to  the  operator  when 
the  furnace  is  at  high  heat.  There  are  connections  at 
the  side  of  the  panel  for  connecting  rheostats  when  tem- 

peratures as  low  as  300  deg.  C.  (572  F.)  are  desired. 
The  furnace  is  further  provided  with  a  shelf  in  front 

for  the  convenience  of  the  operator,  and  the  door  is 
equipped  with  counterweights  to  keep  it  open.  The 
high  heat  requires  4  kw.  to  bring  it  up  to  850  deg.  C» 

Johnson  Duplex  Universal  Gear  Chuck 
A  special  chuck  designed  to  hold  a  gear  cluster  while 

the  hole  is  being  bored  or  ground,  is  a  product  of  the 
Garrison  Machine  Works,  Dayton,  Ohio.  The  term 
duplex  applies  to  the  manner  in  which  the  chuck  grips 
the  two  outer  gears  of  the  cluster.  The  illustration 
shows  how  this  Is  accomplished. 

In  place  of  the  ordinary  chuck  jaws,  small  eccentric 
gears  are  used.  Four  of  these  are  mounted  on  the  out- 

side face  of  the  chuck  and  are  free  to  turn.  The  face  of 
the  chuck  is  also  free  to  turn  in  the  casing  or  body, 

JOHNSON  DUPLiEX  UNIVERSAL  GEAR  CHUCK 

a  spanner  wrench  being  used  for  this  purpose,  ThrtM 
other  eccentric  gears  are  mounted  inside  the  chuck  OB 
the  back  face.  All  of  the  eccentric  gears  have  but  > 
slight  throw  when  turned-  When  chuclting  a  clustef 
and  the  spanner  wrench  is  applied  with  a  closing  move- 

ment, all  of  the  gears  turn  a  part  of  a  revolution, 
as  they  are  geared  together  by  the  duster.  As  a  result, 
the  tvw)  outer  gears  of  the  cluster  are  firmly  gripped 
and  held  by  the  wedging  action  of  the  two  sets  ot 
eccentric    gears,      The   cluster    is    thus    automatically 
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centered   with   a   balanced   pressure   by   the    universal 
movement  of  the  chuck. 

The  chuck  has  a  range  of  0.010  in.  plus  to  0.020  in. 
minus  on  the  pitch  diameter  and  it  is  claimed  that 
after  the  hole  is  ground  the  pitch  line  will  not  vary 
0.003  in.  from  truth.  The  four  openings  in  the  rim 
of  the  chuck,  besides  admitting  the  spanner  wrench, 
serve  to  prevent  the  accumulation  of  chips,  etc.,  within 
the  chuck.  The  body  of  the  chuck  is  made  from  cast 
iron  that  is  first  rough-turned  and  then  allowed  to  season 
before  being  finished.  The  chuck  members  and  their 
supports  are  of  alloy  steel  and  are  hardened  and  ground. 
The  diameter  of  the  chuck  is  approximately  5  in.  larger 
than  the  gear  it  is  used  for,  and  the  weight  averages 
about  sixty  pounds. 

Fulflo  Portable  Motor-Driven  Pump 
The  illustration  shows  one  of  many  applications  of  a 

portable  motor-driven  pump  unit  made  by  the  Fulflo 
Pump  Co.,  Blanchester,  Ohio. 

This  unit  was  designed  to  supply  lubricant  to  the  cut- 
ting tools  on  machines  not  originally  equipped  with  a 

FULiPLO  PORTABLE  MOTOR-DRIVEN  PUMP 

pump.  It  can  also  be  used  on  machines  having  indi- 
vidual coolant  systems  when  for  any  reason  the  system 

may  be  out  of  commission. 
In  operation  it  is  only  necessary  to  roll  the  unit 

beneath  the  machine  to  be  supplied  with  coolant  and  to 
attach  the  motor  cord  to  a  lamp  socket.  Provision  is 
made  for  attaching  additional  splash  boards  when 
required.  The  pump  and  motor  are  completely  covered 
and  it  is  claimed  that  the  pump  is  not  affected  by  dust, 
grit  or  chips. 

Thor  Vise  for  Pneumatic  Drills 
The  Independent  Pneumatic  Tool  Co.,  Chicago,  111., 

has  introduced  a  special  vise  for  use  in  connection 
with  pneumatic  drills  of  all  makes.  The  vise,  shown 
in  Figs.  1  and  2,  holds  the  drill  body  in  various  con- 

venient positions  for  assembling,  repairing  and  testing. 
It  is  made  of  a  flanged  upright  column  upon  which 
is  mounted  a  stop  collar  and  clamp  bracket.  The  stop 
collar  supports  the  clamp  bracket  at  the  correct  height 
for  the  workman,  being  locked  by  a  setscrew.  The  clamp 
bracket  can  swivel  on  the  column  until  securely  locked 
in   position   by   means   of   the   clamp   handle.      At   the 

THOR    VISE   FOR   PNEUMATIC    DRILI^ 

outer  end  of  the  bracket,  a  second  clamp,  at  right 
angles  to  the  first,  is  used  to  hold  a  stem  of  correct  size 
to  fit  the  drill.  The  stem  has  a  threaded  end  to  fit  the 
dead  handle  hole  of  the  drill.  Three  stems  are  furnished 
having  i-,  J-  and  i*-in.  pipe  threads  respectively.  When 
screwed  into  the  drill  body  the  shank  may  then  be 
placed  in  the  bracket  hole  and  clamped  in  position. 
When  the  drill  body  is  to  be  supported  in  a  vertical 
position,  as  shown  in  Fig.  2,  an  additional  fixture  is 
used,  known  as  a  stem  support.  This  simply  pro- 

vides a  vertical  hole  for  the  stem  to  fit  into.  To  obtain 
the  best  results  the  special  vise  should  be  located  con- 

veniently near  the  workman's  regular  vise. 

"Standard"  Geared-Head  Engine  Lathe 
The  14-in.  x  12-ft.  lathe  shown  in  Fig.  1  is  known  as 

the  "Standard"  and  is  a  product  of  the  Springfield  Ma- 
chine Tool  Co,  Springfield,  Ohio.  It  differs  in  design 

to  some  extent  from  other  geared-head  lathes  made  by 
this  company.  A  positive  clutch  is  used  instead  of  a 
friction  clutch  to  return  the  carriage  at  high  speed 
when  cutting  threads.  This  clutch  is  operated  by  the 
lower  lever  on  the  front  of  the  headstock.  The  machine 
is  equipped  with  the  regular  friction  clutch  by  means 
of  which  the  power  can  be  instantly  applied  or  released 
while  the  motor  is  running. 

'  A  Logansport  air  chuck  and  special  tool  rest,  as  shown 
in  Fig.  2,  are  provided  for  cutting  threads.  The  rest 
is  adjustable  and  carries  a  circular  threading  tool  com- 

bined with  a  small  turning  tool  of  high-speed  steel. 
The  turning  tool  is  adjusted  for  the  diameter  of  the 

FIG.   1.      "STAND.\RD"    GE.\RED-HE.A.D  ENGINE  LATHE 



February  26,  1920 Get  Increased  Production — With  Improved  Machinery 

4ni 

FIG. AIR  CHUCK  AND  SPDCIAL,  TOOL.  KEST 

work  and  is  independent  of  the  threading  tool.  The 
function  of  the  arrangement  in  Fig.  2  is  to  turn  and 
thread  collars  from  the  rough  by  passing  over  them 
once.  A  11-hp.  motor  is  mounted  back  of  the  head- 
stock,  and  a  silent  chain  is  used  for  the  drive. 

The  Fulflo  Electrically  Driven  Pump 
The  Fulflo  Pump  Co.,  Blanchester,  Ohio,  has  added  to 

its  line  an  electrically  driven  pump  for  permanent  instal- 

lation on  machines  provided  with  the  company's  drain- 
age systems. 

This  makes  it  possible  to  attach  the  unit  at  almost 

any  convenient  place,  even  where  a  belt-driven  pump 

FULFLOW   BLECTKICALLT   DRIVEN   PUMP 

would  be  hard  to  operate  on  account  of  interference  with 
the  belt  by  overhanging  or  moving  parts. 

The  pump  can  be  mounted  above  the  level  of  the  cool- 
ant, as  it  is  claimed  that  it  will  hold  its  priming  vdthout 

the  aid  of  check  or  foot  valves. 

In  operation  it  is  only  necessary  to  attach  the  motor 
cord  to  a  lamp  socket. 

let  type.  The  carriage  is  the  same  style  that  is  commonly 
used  for  boring  spindles  and  axles.  The  steadyrest  is 
of  special  design  and  consists  of  a  counterbalanced 

quick-acting  locking  mechanism  requiring  merely  a  push 
of  the  hand  to  open  it  and  a  slight  pull  to  close  It.  The 
cutting  lubricant  is  circulated  by  a  pump  and  is  cai-ried 
to  the  work  by  means  of  telescopic  brass  tubing.  The 
motor  is  attached  at  the  rear  and  has  a  silent  chain 
drive. 

Bruno  Slotting  Attachment  for  Planing 
and  Shaping  Machines 

The  H.  A.  Moore  Co.  Bochester,  N.  Y.,  has  placed 
on  the  market  the  Bruno  slotting  attachment  for  planers 
and  shapers  as  shown  in  the  illustration  herewith. 

The  device  is  simple  in  construction  and  can  be  readily 
attached  to  the  clapper  of  a  shaper  by  removing  the 
toolpost  and  using  a  clamping  bolt  furnished  for  the 
purpose.     An  adjustable  friction  arm  provided  with  a 

BRUNO    SLOTTING    ATTACHMENT 

"Springfield"  Boring  Lathe 
The  lathe  shown  is  intended  only  for  boring  and 

reaming  operations  at  high  speed.  It  is  a  recent  develop- 
ment of  the  Springfield  Machine  Tool  Co.,  Springfield, 

Ohio.  It  has  a  geared  head  and  the  same  system  of 
clutch  controls  used  on  standard  models  of  this  make. 
The  lead  screw  is  omitted,  as  it  is  unnecessary  for  the 
v/ork  mentioned.   The  air  chuck  is  of  the  collapsible  col- 

spring  buffer  insures  the  dropping  into  place  of  the 
clapper  at;  the  end  of  the  return  stroke  and  is  claimed 
to  prevent  vibration  of  the  tool  at  any  speed.  The  cutr. 
ting  tools  can  be  made  of  ordinary  stock  and  may  be 
turned  to  any  position  to  cut  on  bottom,  side  or  top. 

Three  sizes  are  made  taking  tools  with  round  shanks 
of  the  following  sizes :  No.  0,  0  to  i  in. ;  No.  1,  J  to  % 
in.;  No.  2,  §  to  J  in.  Each  size  is  furnished  with  two 
cutting  tools-    Weight,  5  pounds. 
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Kling  Bending  Rx)ll 
The  bending  roll  illuBtrated  is  built  by  the  Kling 

Brothers  Engineering  Works,  Chicago,  and  sold  by  its 
agent,  Joseph  T.  Ryerson  &  Son.  This  machine  measures 
34  ft.  2  in.  between  housings,  and  has  a  capacity  for 

KLING   BENDING  ROLL. 

bending  f-in.  mild-steel  plates.    Cut  gears  and  bronze 
bushed  bearings  are  used  throughout. 

The  top  roll  is  29  in.  in  diameter  and  weighs  about 
40  tons.  The  bottom  rolls  are  21  in.  in  diameter  and 
each  has  two  roller  supports.  The  whole  machine  is 
built  on  a  rigid  gray  cast-iron  base.  The  drive  is  by 
two  direct-current  motors,  one  for  the  main  roll  drive 
and  the  other  for  power  adjustment  of  the  top  roll. 

Morris  22-In.  Engine  Lathe 
The  Morris  Machine  Tool  Co.,  Court  and  Harriet 

Sts.,  Cincinnati,  Ohio,  has  placed  on  the  market  the 
22-in.  engine  lathe  illustrated  herewith. 

The  headstock  is  of  the  semi-inclosed  type  and  is 
provided  with  large  reservoirs  from  which  oil  is  sup- 

plied to  the  bearings.  The  tailstock  is  offset  and  will 
permit  the  compound  rest  to  be  set  parallel  with  the 
ways.  The  base  is  graduated  and  provided  with  set- 
over  screws.  The  spindle  is  clamped  in  position  by 
two  bushings  operated  by  a  single  screw. 

The  bed  is  braced  -with  numerous  crossribs  and  is  so 
supported  on  the  legs  as  to  balance  the  weight.  The 
carriage  travels  on  a  flat  surface  at  the  back  and  on  a 
large  V  at  the  front.  It  is  gibbed  to  the  bet  at  both 
the  front  and  back  and  is  drilled  so  that  a  taper  at- 

tachment can  be  supplied.  A  dial  for  screw  cutting  is 
provided.  The  apron  is  a  one-piece  box  casting  with  all 
bearings  cast  as  an  integral  part.  All  gears  are  of  steel 
and  the  shafts  have  bearings  at  both  ends.  Both  feed 
frictions  are  operated  with  one  lever  and  an  interlock 

MORRIS  22-IN.  ENGINE  LATHE 
Speciflcatlons :  Distance  between  centers  (8-ft  bed),  3  ft.  6  In.; 

swing,  over  shears  23  in.,  over  carriage  15  in. ;  front  spindle 
bearing,  3i  x  6  in.;  hole  through  spindle,  2  in.;  taper  hole  in 
spindle,  Morse  No.  6  ;  spindle  speeds,  eighteen,  10  to  300  rj.m. ; 
countershaft  pulleys,  16  x  4i  in. ;  countershaft  speeds,  165  and 
200  r.p.m. ;  weight,  crated  3,800  lb.,  boxed  4,750  lb. ;  size  of  case, 
134  X  46  X  46  in. ;  cubic  feet,  165. 

prevents  the  engagement  of  the  feed  and  screw-cutting 
mechanism  at  the  same  time. 

The  compound-rest  swivel  is  graduated  in  degrees 
and  is  clamped  by  a  single  bolt  through  a  dovetail 
clamping  ring.  The  taper  attachment  is  graduated 
both  in  degrees  and  in  taper  per  foot.  The  lathe  can 
be  furnished  either  with  a  quick-change  or  a  semi- 
quick-change  gear  box. 

Reed-Prentice  14-in.  Geared-Head 
Lathe — Erratum 

In  the  article  describing  the  Reed-Prentice  14-in. 
geared-head  lathe  on  page  315,  Vol.  52,  the  statement 
was  made  that  the  regular  equipment  included  a  taper 
attachment.  The  maker  advises  us  that  this  is  not  cor- 

rect, as  the  taper  attachment  is  only  furnished  as  an 
extra. 

Less  Scrap  and  More  Production 
By  John  J.  Wharton 

Having  just  read  on  page  157  of  American  Machinist, 

John  R.  Godfrey's  article  on  Johnson's  "spoiled  work" 
campaign  I  am  much  interested  in  it.  I  worked  as  an 
apprentice  machinist  in  a  shop  for  four  years  and  found 
conditions  that  Johnson  certainly  could  have  vdped  out 
by  his  new  plan. 

In  this  particular  shop,  piece-work  rates  were  con- 
tinually being  lowered  because  a  man  finished  up  a  job 

an  hour  or  two  before  time,  until  the  situation  got  so 
bad  that  over  half  the  ordinary  piece-work  jobs  were 
cut  down  so  much  that  it  was  impossible  for  a  man  to 
make  any  extra  time  on  them;  still  the  management 
expected  him  to  turn  out  the  job  in  the  usual  time  he 
had  made  when  the  piece-work  rates  allowed  him  an 
hour  or  two  extra. 

As  Mr.  Johnson  says,  a  man  with  an  ounce  of  gray 
matter  in  his  head  would  balk  at  this  attitude  of  the 
management.  It  went  so  far  that  when  a  man  was 
assigned  to  a  piece-work  job,  one  of  his  fellow  workers, 
who  had  previously  worked  on  the  job,  would  come  to 

him  and  tell  him  "to  take  it  easy"  because  there  was  no 
money  in  it;  consequently,  the  man  would  take  his  time 
and  the  job  he  had  to  do  would  take  twice  as  long  as  it 
would  have  done  had  he  had  a  reasonable  rate. 

^\Tiat  the  management  gained  by  cutting  rates  on 
piece-work,  I  could  never  discover.  They  certainly 
wanted  the  job  finished  up  quickly  when  they  put  a 
piece-work  rate  on  it,  or  they  would  not  have  issued  a 
card  on  it. 

In  regard  to  paying  for  not  spoiling  work,  I  think  it 
is  a  splendid  idea.  It  will  not  only  make  the  men  care- 

ful, but  it  will  make  them  put  all  that  is  in  them  on  the 
Job.  I  have  seen  job  after  job  scrapped,  t]jat  the  fore- 

man never  knew  anything  about,  for  the  simple  reason 
that  if  it  became  known,  the  man  would  likely  lose  his 
job.  The  foreman  never  seemed  to  think  that  even  the 
best  of  us  make  mistakes.  A  large  percentage  of  all  the 
spoiled  work  was  due  to  the  machines  themselves,  rather 
than  the  man;  some  of  the  machines  used  should  have 
been  scrapped  instead  of  the  jobs. 

The  production  game  has  several  sides  and  in  regards 
to  treating  the  men  with  fairness,  I  think  Johnson  has 
the  right  idea.  If  more  of  the  men  in  .charge  of  shops 

would  try  to  see  the  employees'  side  of  the  situation  I 
think  we  would  have  better  conditions  and  greater  pro- 
duction. 



February  26»  1920  Get  Increased  Production — With  Improved  Machinery 479 

Investigation  of  Phosphorus  and  Sulphur  in  Steel 
A  REPRESENTATIVE  committee  has  been  appointed 
I\  at  the  initiative  of  the  American  Society  for 

J,  \  Testing  Materials,  the  U.  S.  Railroad  Adminis- 
tration and  the  U.  S.  Bureau  of  Standards,  for  the 

investigation  of  the  effect  of  phosphorus  and  sulphur 
in  steel. 

The  need  for  a  research  on  this  subject  has  been  felt 
for  some  time,  but  it  required  the  stringency  of  war 
conditions  to  bring  the  question  sharply  home  to  the 
manufacturers  and  users  ot  steel.  It  will  be  recalled 

that  the  American  Society  for  Testing  Materials  recog- 
nized at  its  annual  meeting  in  1918  the  abn'^imal  diffi- 
culty in  obtaining  an  adeauate  supply  of  steel  in  time 

of  war,  and  particularly  of  meeting  the  phosphorus  and 
sulphur  limits  as  sj)ecilied  in  the  A.  S.  T.  M.  specifica- 

tions, owing  to  the  high-sulphur  coal  and  low-phos- 
phorus pig  iron  and  scrap  which  had  to  be  used  to  meet 

warrtime  demands.  The  society  accordingly  raised  the 
limfts  for  sulphur  in  all  steels  and  for  phosphorus  in 
acid  steels  0.01  per  cent  above  the  requirements  in  forty* 
three  or  Its  specffications  for  steel,  to  be  effective  during 
the  period  of  the  war  and  until  otherwise  ordered  by 
the  society.  The  armistice  was  signed  in  November  of 
1918  and  in  the  next  six  months  conditions  had  so 
improved  that  the  society  restored  the  original  limits 
for  phosphorus  and  sulphur  in  twenty-nine  of  these 
specifications,  covering  what  might  be  called  the  special 
steels,  such  as  spring  steels,  forging  steels,  and  tire  and 
wheel  steels.  Action  on  the  removal  of  the  note  from 
the  remaining  fourteen  specifications,  covering  in  gen- 

eral the  tonnage  materials  such  as  plates  for  buildings 
and  ships,  was  deferred  until  1920.  The  Committee  on 
Steel  of  the  Society,  however,  realized  that  it  was  essen- 

tial to  secure  reliable  information  concerning  the  effect 
of  phosphorus  and  sulphur  in  steel  in  order  to  make 
suitable  recommendations  to  the  society  concerning  the 
limits  of  these  elements  in  the  A.  S.  T.  M.  specifications. 

The  Committee  on  Steel  recommended  to  the  Execu- 
tive Committee  of  the  Society  that  a  thoroughly  repre. 

sentative  joint  committee  be  formed  consisting  of  repre- 
sentatives from  those  organizations  and  industries  hav- 

ing  a  particular  interest  in  the  subject.  A  hearty  desire 
to  co-operate  was  evidenced  by  all  interests  approached, 
and  the  joint  committee  was  formally  organized  on  Nov. 
29,  1919.    The  personnel  is  now  as  follows: 

Representing  the  Bureau  of  Standards:  George  K. 
Burgess,  Bureau  of  Standards,  Washington,  D.  C. ;  H. 
L.  Whittemore,  Bureau  of  Standards,  Washington,  D.  C. 

Representing  the  U.  S.  Railroad  Administration :  F, 
M.  Waring,  Pennsylvania  Railroad,  Altoona,  Pa.;  H.  E. 
Smith,  Box  491,  Eleventh  Street  Station,  Washington, 
D.  C. 

Representing  the  American  Society  for  Testing  Mate- 
rials: Robert  W.  Hunt  &  Co.,  90  West  St.,  New  York; 

T.  D.  Lynch,  Westinghouse  Electric  and  Manufactur- 
ing Co.,  East  Pittsburgh,  Pa. 

Representing  the  Society  of  Automotive  Engineers: 
F.  P.  Gilligan,  Henry  Souther  Engineering  Co.,  Hart- 

ford, Conn. 
Representing  the  Association  of  American  Steel 

Manufacturers:  E.  F.  Kenney,  Midvale  Steel  Co., 
Widener  Building,  Philadelphia,  Pa.;  J.  J.  Shuman, 
Jones  &  Laughlin  Steel  Co.,  Pittsburgh,  Pa. 

Representing  the  Steel  Founders'  Society  of  America: 

J.  E.  McCauley,  Birdsboro  Steel  Foundry  and  Machine 
Co.,  Birdsboro,  Pa. 

Representing  the  U.  S.  War  Department:  F.  C.  Lan- 
genberg,  Watertown  Arsenal,  Watertown,  Mass. 

Representing  the  U.  S.  Navy  Department:  D.  J. 
McAdam,  Naval  Engineering  Experiment  Station, 
Annapolis,  Md. 

Representing  the  U.  S.  Shipping  Board  r  Frank 
Gentles,  140  North  Broad  St.,  Philadelphia,  Pa. 

Representing  the  National  Research  Council:  John  H. 
Hall,  Taylor  Wharton  Iron  and  Steel  Co.,  Highbridge, N.J. 

The  tosts  are  to  be  divided  into  two  series.  Series  A 
includes  Ax  groups  of  material,  each  typical  of  its 
class  as  to  carbon  and  m.mganese,  and  with  phosphorus 
and  sulphw  ra:'p-'ng  from  0.02  to  0.08  per  cent,  it  being 
understood  that  when  studying  the  effect  of  sulphur, 
the  phosphorus  content  is  to  be  as  nearly  constant  as 

possible  and  equal  to  the  us'.ial  value  toi  '^'-.e  croup  of 
material,  and  vice  versa.  Also,  the  sulphur  in  tne  slccI:: 

of  this  series  is  to  be  "residual  sulphur";  that  is,  sul- 
phur present  in  the  steel  through  fuel  or  from  pig  iron or  scrap. 

Series  B  is  designed  to  provide  for  higher  sulphur 

than  can,  generally  speaking,  be  obtained  as  "residual 
sulphur."  In  this  series,  therefore,  sulphur  may  be 
added  during  the  later  stages  of  manufacture.  Any 
heats  originally  prepared  for  series  A  which  run  too 
high  in  phosphorus  or  sulphur  may  be  diverted  to 
series  B. 

Although  the  committee  has  been  formally  in  exist- 
ence only  for  some  two  months,  it  has  made  a  good 

beginning.  The  following  committees  have  been 
appointed:  Committee  on  Statistics:  H.  L.  Whittemore, 
chairman;  Committee  on  Manufacture:  Geo.  K.  Burgess, 

chairman;  Committee  on  Tests:  F.  C.  Langenbero-, 
chairman. 

The  Committee  on  Statistics  will  visit  steel  manufac- 
turers and  users  to  obtain  information  on  material  high 

in  phosphorus  and  sulphur  which  has  either  failed  in 
service  or  which  has  proved  satisfactory.  A  complete 
record  of  such  material  will  be  obtained,  if  possible. 
Material  worthy  of  study  will  be  secured  and  placed  at 
the  disposal  of  the  Committee  on  Tests.  The  committee 
will  also  prepare  a  bibliography  of  this  subject  for  the 
use  of  the  joint  committee. 

The  Committea  on  Manufacture  will  supervise  the 
manufacture  of  all  steels  to  be  prepared  under  the  pro- 

gram of  tests  adopted  by  the  joint  committee  and 
revised  from  time  to  time.  Members  of  the  committee 
or  their  representatives  will  be  present  at  all  essential 
operations  in  tha  manufacture  of  steels  to  be  tested. 

The  Committee  on  Tests  will  receive  all  material  as 
submitted  to  it  by  the  other  two  committees  and  make 
suitable  tests  upon  it  in  accordance  with  the  program 
of  tests  outlined  by  the  joint  committee.  Special  proof 
and  service  tests,  including  impact  and  endurance  tests, 
will  be  made  where  possible.  The  committee  will  also 
endeavor  to  determine  the  amount  and  types  of  gases 

present  in  steels  under  investigation. 
The  Committee  on  Manufacture  has  supervised  tha 

manufacture  of  a  number  of  tons  of  rivet  steel,  and  wilP 
select  all  material  which  is  approximately  constant  in 
chemical  content  as  to  carbon,   manganese  and  phos- 
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phorus,  with  sulphur  varying  from  0.03  to  0.08  per  cent. 
A  beginning  has  been  made  in  the  tests  of  series  B  by 
arranging  with  a  large  steel  company  for  the  manufac- 

ture of  three  heats  of  steel — covering  plate  and  struc- 
tural steels,  forging  steels,  and  wheel,  tire  and  rail 

steels — from  each  of  which  eight  ingots  will  be  poured 
to  obtain  varying  sulphur  content  from  0.04  up  to  0.15 
per  cent,  by  the  addition  of  sulphur  or  iron  pyrites  in 
the  pouring  box. 

The  greatest  interest  has  been  shown  in  this  investi- 
gation. The  manufacturers  in  particular  have  given  it 

their  very  hearty  support,  having  agreed  to  furnish  the 
material  necessary  to  conduct  the  investigation.  The 
Government  Departments  have  offered  the  facilities  of 
their  laboratories  for  conducting  tests,  as  have  also  the 
manufacturers  and  several  of  the  large  railroads  who 

have  been  approached  The  various  interests  repre- 
sented on  the  joint  committee  have  agreed  to  assume 

such  expenses  of  the  investigation  as  come  up  naturally 
in  the  course  of  their  participation  therein,  so  that  up 
to  the  present  the  joint  committee  has  not  found  it 
necessary  to  raise  a  general  fund  for  this  purpose;  nor 
is  there  any  reason  to  believe  that,  for  the  present  at 
least,  the  raising  of  such  a  fund  would  be  necessary. 
Financial  matters  have  been  delegated  to  a  committee 
on  finance. 

It  is  hoped  that  this  investigation  will  receive  the 
hearty  support  of  all  persons  and  organizations  at  inter- 

est. Any  information  of  value  to  the  committee  will  be 
welcome  and  should  be  sent  to  the  secretary,  C.  L.  War- 

wick, 1315  Spruce  St.,  Philadelphia,  Pennsylvania. 

Non-inflammable  Japan 
Baking  japan  as  ordinarily  used  in  manufacturing 

consists  of  two  elements,  the  base  and  the  solvent.  The 
base  is  usually  some  variety  of  asphalt,  combined  with 
linseed,  or  some  similar  oil,  the  whole  making  a  hard, 
rubbery  appearing  substance.  This  must  be  liquified  for 
use,  and  the  common  practice  is  to  dissolve  it  in  naphtha, 
or  kerosene.  The  process  of  japaning  various  metal 
articles  consists  of  dipping  them  in  the  liquid  japan,  and 
then  baking  them  in  an  oven. 

Owing  to  the  volatile  and  inflammable  type  of  the  solv- 
ents used,  this  baking  process  is  somewhat  hazardous. 

After  several  bakings  have  been  consummated  the 
atmosphere  in  the  oven  resembles  that  of  the  inside  of 
a  gasoline  engine  cylinder,  only  needing  a  spark,  or  even 
excessively  high  temperature  to  cause  an  explosion  of 
great  force. 

Manufacturers  became  interested  in  the  possibility  of 

developing  a  type  of  japan  with  a  non-combustible 
solvent.  The  Research  Laboratory  of  the  General  Elec- 

tric Company  was  requested  to  try  to  evolve  such  a 

product  and  a  course  of  I'esearch  resulted  in  the  develop- 
ment of  a  variety  of  japan  which  eliminated  the  neces- 

sity of  a  hazardous  solvent. 

A  "Water"  Japan  Evolved 

This  water  japan,  as  it  is  called,  is  an  emulsion  of  the 
asphalt  oil  base  with  water.  It  was  found  that  this 
japan  had  no  tendency  to  settle  out,  even  after  months 

of  storage,  and  that,  owing  to  its  being  "suspended"  in 
water,  losses  by  evaporation  were  practically  negligible. 

The  methods  of  applying  the  japan  are  two  in  num- 
ber, the  electric  dip  and  the  hot  dip.  The  former  is 

appropriate  for  small  articles  and  consists  in  placing 
them,  charged  positively,  in  a  negatively  charged  iron 

tank  of  japan.  The  result  is  that  an  even,  smooth  coat- 
ing of  japan  is  deposited  on  the  articles  in  que.stion,  and, 

since  the  japan  is  deposited  free  from  solvent,  there  is 
no  resultant  drip  when  the  lot  is  conveyed  to  the  baking 
ovens. 

The  second  method,  or  the  hot  dip,  which  is  applicable 
to  large  pieces  of  metal,  was  found  more  or  less  by 
chance.  It  had  been  the  custom  in  the  laboratory  to 
preheat  the  metal  before  dipping,  in  order  to  free  it 
from  dirt  and  grease.  This  preheating  evidently  had  the 
same  effect  of  causing  the  japan  to  form  a  deposit  on  the 
metal  as  giving  it  a  positive  electrical  charge.  A  third 
method  is  also  sometimes  used  which  is  a  combination 
of  the  two  already  mentioned.  That  is  to  say,  the  metal 
is  both  heated  and  positively  charged. 

The  result  has  been  that  a  variety  of  japan  has  been 
evolved  that  gives  exactly  the  same  effects  as  the  solvent 
variety.  It  is  cleaner  to  handle,  owing  to  the  absence  of 
drip,  and  eliminates  the  danger  of  explosions  and  fires. 

Deoxidizing  Molten  Iron  by  the  Use  of 
Ferro-Cerium 

A  recent  addition  to  the  list  of  substances  for  deoxi- 
dizing molten  iron  is  the  metal  cerium.  At  it  melts  at 

1,180  deg.  F.  its  ferro-alloy  lends  itself  readily  to  assimi- 
lation in  molten  cast  iron. 

Cerium  for  this  purpose  is  used  in  an  alloyed  state 
containing  50  to  60  per  cent  lanthanum  and  15  per  cent 
didymium,  samarium,  etc.  In  this  state  it  is  known  as 
misch  metal. 

For  use  in  deoxidizing  iron,  misch  metal  is  diluted 
with  about  30  per  cent  of  iron  and  in  that  state  the 
melting  point  is  from  1,480  to  1,650  deg.  F.,  or  well 
within  the  melting  point  of  cast  iron. 

The  best  method  for  use  is  said  to  be  sprinkling  the 
granulated  alloy  in  the  stream  of  molten  iron  as  it  issues 
from  the  cupola  or  furnace  spout.  Used  in  this  way  the 
alloy  becomes  red  hot  by  the  time  it  reaches  the  ladle 
and  readily  assimilates  with  the  iron. 

The  cerium  group  of  metals  is  exceedingly  active 
chemically  and  has  a  great  affinity  for  oxygen.  The 
result  of  its  use  is  the  liberation  of  great  quantities  of 
heat  and  a  decided  scavenging  action,  thus  purifying  the 
iron  and  prolonging  its  fluidity.  It  may  therefore  be 
expected  that  castings  will  be  softer  and  more  dense,  as 
feeding  through  the  gates  and  risers  will  be  prolonged 
and  the  formation  of  combined  carbon  will  be  corre- 

spondingly retarded. 
Tests  of  iron  showing  a  transverse  strength  of  2,090 

lb.  gave,  with  an  addition  of  ferro-cerium  alloy  in  quan- 
tities of  0.05  to  0.15  per  cent,  transverse  strengths  of 

2,450  to  2,840  lb.  In  a  pig  and  scrap  mixture  the  trans- 
verse strength  of  2,740  lb.  was  raised  to  that  of  3,110 

to  3,280  lb.  by  the  addition  of  the  same  amounts  of  the 
alloy.  With  like  treatment  of  melted  car  wheels  the 
transverse  strength  of  3,790  lb.  was  raised  to  that  of 
4,080  to  4,190  lb.  In  this  latter  test  the  last  bar  tested 
was  defective  and  the  ones  tested  contained  0.05  and 
0.10  per  cent  respectively  of  the  alloy. 

Chill  blocks  cast  from  the  above  samples  were  quite 

instructive  as  the  fractures  indicated  a  prolonged  set- 
ting period  for  the  metal  treated  with  cerium. 

It  is  one  of  the  noticeable  features  of  the  use  of  this  ̂  
alloy  that  much  slag  is  taken  from  the  molten  metal,  H 

partly  through  the  increase  of  fluidity  and  the  balance  ̂  
from  oxidation  products  of  the  alloy  itself. — Iroyi  Acie. 
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The  Responsibility  for  Increased 
Production 

IT  HAS  become  the  custom  to  say  that  the  one  thing 
we  need  is  more  production.  But  this  is  about  as 

unsatisfactoiy  as  to  tell  a  starving  man  in  a  desolate 
country  that  all  he  needs  is  bread,  without  telling  him 
how  and  where  to  get  it. 

There  are  so  many  phases  to  the  production  problem 
that  it  is  not  so  simple  as  it  seems.  The  unprecedented 
demand  for  labor  and  all  its  products  has  warped  our 
vision  in  many  ways.  We  now  speak  of  millions  as 
lightly  as  we  formerly  mentioned  thousands.  We 
shrug  our  shoulders  and  protest  at  the  ever-mounting 
prices  of  nearly  all  commodities  but  we  rarely  deny  our- 

selves on  that  account  so  long  as  we  have  the  money 
to  pay  for  what  we  want — whether  we  actually  need  it 
or  not. 

We  have  lost  our  perspective  in  too  many  cases.  We 
have  also  lost  sight  of  the  fundamentals  of  economics. 
The  worker,  seeing  the  vast  fortunes  made  on  war  con- 

tracts, has  come  to  believe  that  capital  is  a  limitless 
source  of  supply  for  his  wage  demands.  The  tradesman 
follows  suit  and  marks  up  the  prices  of  food,  clothing, 
etc.,  so  that  the  higher  wage  buys  no  more  than  before. 
We  have  become  careless  of  values — and  prices  in  too 
many  cases  bear  no  direct  relation  to  the  cost  of  produc- 

tion. They  are  rather  based  on  the  old  piratical  custom 

of  "levying  all  the  toll  the  traffic  will  bear." 
High  wages  have  not  brought  increased  production. 

In  some  cases  they  have  merely  aided  careless  spending. 
But  this  is  also  true  of  the  business  man  whose  income 
has  suddenly  increased  to  an  unexpected  figure.  How 
many  of  us  would  spend  as  sanely  as  we  do  if  the 
Rockefeller  income  was  suddenly  added  to  our  bank 
account? 

We  need  to  get  back  to  first  principles,  to  realize 
that  more  production  means  more  to  be  distributed. 
And  we  must  make  this  plain  to  the  workers  in  every 
industry.  As  long  as  they  believe  that  an  increased 
product  does  not  benefit  them,  there  is  no  hope  of,  or 
no  reason  for  them  to  increase  their  output. 

Production  today  is  not  so  much  a  question  of  machine 
equipment  as  it  is  of  men,  and  of  the  psychology  of 
handling  them — not  by  strong-arm  methods,  or  master- 
and-man  paternalism,  but  by  getting  together  on  some 
common  ground.  Little  can  be  done  without  a  bond  of 
sympathy  and  confidence  between  the  workers  and  the 
management. 

Production  has  fallen  off  in  many  places.  But  this 
reflects  on  the  management  as  well  as  on  the  men 
because  there  are  shops  in  which  it  has  increased, 
and  this  without  the  incentive  of  bonuses  or  special 
inducements. 

The  White  Motor  Co.  has  increased  the  output 
per  man  without  any  bonus;  wages,  of  course,  keeping 
pace  with  the  increasing  cost  of  living  as  must  be  the 
case.  The  plant  of  the  Oneida  Community  also  reports 
an    increased    output    per    man.      Here    wages    have 

remained  the  same  as  before  the  war  but  the  increased 
cost  of  living  is  met  by  a  special  payment  based  on 
Bradstreefs  reports. 

Similar  reports  come  from  well-known  plants  where 
the  bonus  is  used  to  induce  promptness  in  the  morning 
and  steady  work,  and  here  it  is  interesting  to  note  that 
the  increased  output  per  man  is  astonishingly  high. 
But  with  or  without  bonuses,  confidence  must  be  estab- 

lished and  this  can  only  be  done  by  fair  treatment, 

and  a  desire  to  understand  the  other  fellow's  problems. 
Bonuses  or  high  wages  alone,  with  confidence  lacking, 
will  not  secure  the  desired  results.  We  have  had  too 
much  of  the  "armed  truce"  attitude  with  both  sides 
waiting  and  looking  for  chances  to  put  .something  over. 

With  the  establishment  of  confidence,  problems  of 
hours,  rates  and  the  like  can  be  settled  amicably  and 
without  hard  feeling.  Piece  rates  and  bonuses  can  be 
adjusted  either  up  or  down  as  occasion  requires  and 
many  of  the  reasons  for  small  production  can  be  elimi- nated. 

Bearing  in  mind  that  the  world  needs  more  production 
than  ever  before,  it  must  be  clear  to  all  that  relief  can 
only  come  by  increasing  it  in  all  necessary  lines — but 
it  cannot  be  increased  by  either  side  alone.  The  worker 
who  delays  production  is  guilty  of  a  crime  against 
humanity  in  general.  But  equally  guilty  is  the  manager 
whose  methods  have  failed  to  inspire  the  confidence  and 
secure  the  co-operation  of  his  men. 
Management  today  is  facing  greater  problems  and 

greater  responsibility  than  ever  before.  But  with  the 
examples  before  us  of  what  can  be  done  in  securing 
co-operation  and  increasing  production,  we  must  hold 
management  largely  responsible  when  this  condition  is 
reversed.  Theirs  is  the  opportunity  of  inaugurating 
methods  in  keeping  with  the  progress  of  the  times.  If 
they  fail,  other  and  better  managers  must  be  found,  for 
only  increased  production  can  relieve  the  situation. 

A  Shop  Mathematician 
ONE  of  the  developments  of  the  war,  at  least  the 

idea  seems  to  have  been  developed  in  a  war  work 
shop,  has  been  the  creation  of  a  new  office  or  position 
known  as  the  shop  mathematician.  His  duty  is  to  assist 
toolmakers  and  all  others  in  any  and  all  calculations 
which  come  up  in  their  regular  work. 

The  shop  mathematician  goes  over  all  blueprints  and 
drawings  and  helps  interpret  them  in  the  clearest  way 
possible  to  the  toolmakers  and  other  workmen.  A  part 

of  the  shop  mathematician's  job  is  calculating  for  lay- 
ing out  angles,  with  or  without  the  sine  bar;  checking 

the  center  distance  of  holes;  measuring  threads  by  the 
three-wire  system,  pitch  diameter  of  screws,  etc.  He 
does  not  take  all  work  of  this  kind  out  of  the  tool- 

makers'  hands  unless  they  need  or  desire  it,  but  he  goes 
over  it  with  them  and  checks  it  up.  This  has  been 
found  to  aid  materially  in  preventing  costly  errors  and 
spoiled  work.  It  has  saved  time  and  is  a  help  in  every way. 
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Initial  Flight  of  the  New 

Aerial  "Flivver" 
The  aerial  "flivver  has  arrived.  It 

made  its  initial  flight  over  the  muddy 
reaches  of  College  Point,  L.  I.,  yester- 

day in  view  of  a  large  number  of  aero- 
nautic enthusiasts.  The  new  flivver  is 

a  tiny  monoplane,  said  to  be  one  of  the 
smallest  in  the  world,  with  a  wing 
spread  of  but  twenty-five  feet.  Its 
manufacturer  has  named  it  "Butterfly." 
The  Butterfly  is  designed  for  the 

sportsman  aviator  and  will  retail  at 
$2,500.  It  carries  one  person  only,  and 
despite  its  Liliputian  dimensions  flew 
with  ease. 

Captain  Jack  Foote,  chief  test  pilot 
of  the  L.  W.  F.  Corporation,  took  the 
fledgling  into  the  air  for  the  first  flight, 
which  was  witnessed  by  representatives 
of  the  Manufacturers'  Aircraft  Associa- 

tion and  the  American  Flying  Club. 
The  tiny  monoplane  "took  off"  from 

the  snow-covered  field  after  a  short  run 
of  seventy-five  feet.  It  mounted  the 
air  rapidly  and  reached  a  speed  of 
seventy-two  miles  an  hour.  After  cir- 

cling the  field  a  number  of  times  Cap- 
tain Foote  returned  to  a  perfect  land- 
ing, coming  to  a  dead  stop  after  a  run 

of  fifty  feet.  In  this  he  was  assisted 
by  the  skid  digging  deep  into  the  snow. 

The  new  aerial  "flivver"  weighs  only 
595  lb.  when  empty  and  but  918  lb. 
fully  loaded.  It  is  equipped  with  fool- 

proof controls  and  a  fire  extinguisher. 
Its  motive  power  consists  of  a  neW  type 
of  two-cylinder  motor  especially  de- 

signed for  it.  The  cylinders  are  hori- 
zontally opposed. 

Owing  to  its  small  size  and  low  land- 
ing speed  the  Butterfly  can  be  landed 

on  the  grounds  of  almost  any  country 
house  and  can  be  housed  in  any  mod- 

erate-sized garage. 

Lieutenant-Commander  Peterson 
of  the  Sales  Division  of 

the  Navy 

The  sales  division  of  the  United 
States  Navy  in  charge  of  the  disposi- 

tion of  the  surplus  naval  equipment, 
negotiated  sales  during  December,  1919, 
aggregating  approximately  $350,000  for 
each  working  day  of  the  month,  accord- 

ing to  Lieutenant-Commander  C.  G. 
Peterson,  in  charge  of  the  sales  board 
of  the  Navy. 

More  than  $200,000,000  worth  of  ma- 
terial and  equipment,  which  has  been 

declared  surplus  for  the  needs  of  the 
United  States  Navy,  is  being  offered for  sale. 

Lieutenant-Commander  Peterson,  who 
is  in  charge  of  the  Washington  office 
and  six  district  sales  offices,  is  a  me- 

chanical engineer  and  has  had  much 
experience  in  the  manufacture  and  sale 
of  naval  equipment.  After  his  gradua- 

tion from  Cornell  University  in  1906, 
he  became  associated  with  the  Sizer 
Ford  Company,  of  Buffalo,  manufac- 

turer of  steel  and  iron  forgings.     He 

LIEUT.-COMMANDBR   G.   G.   PETERSON 

later  became  connected  with  the  Water- 
town  Engine  Company. 

As  an  executive  in  the  Washington 
Block  Company,  of  Lockport,  N.  Y., 
Commander  Peterson  acquired  much  in- 

formation and  experience  that  served 
him  well  as  director  of  the  sales  of  the 
Navy.  Prior  to  his  being  commissioned 
in  the  Navy,  Commander  Peterson  was 
with  the  Griscom-Russell  Company. 

Polytechnic  Institute  Gets  Gov- 
ernment Machine  Tools 

The  mechanical  engineering  depart- 
ment of  Polytechnic  Institute,  Brooklyn, 

N.  Y.,  has  announced  that,  under  the 
provisions  of  the  Caldwell  act,  recently 
passed  by  Congress,  it  has  purchased 
apparatus  at  a  discount  of  85  per  cent. 

The  "Tech"  has  to  date  acquired  six 
engine  lathes,  a  planing  machine,  power 
hacksaw,  milling  machine,  drilling  ma- 

chine, universal  grinding  machine, 
radial  drilling  machine,  two  turret 
lathes  and  a  shaping  machine.  This  is 
all  practically  new. 

Mr.  Wade,  in  charge  of  the  machine 
shop,  personally  inspected  all  of  this 
machinery  in  trips  to  Detroit,  Cleve- 

land, Pittsburgh,  Toledo,  Buffalo, 
Rochester  and  Bridgeport.  To  make 
room  for  the  new  machinery  much  of 
the  old  will  be  done  away  with. 

Instruction  of  Enlisted  Men  in 
Occupational  Lines 

The  war  plans  division  of  the  United 
States  Army  has  begun  to  map  out  a 
comprehensive  program  for  the  in- 

struction of  enlisted  men  along  occu- 
pational lines.  More  than  90,000  men 

in  the  army  in  approximately  250  dif- 
ferent schools  are  to  receive  instruc- 

tion in  technical  vocations.  When 
completely  developed  it  is  anticipated 
that  the  system  will  co-ordinate  with 
the  educational  and  vocational  activi- 

ties of  the  army  in  such  a  way  as  to 
fit  men  for  effective  military  service  as 
well  as  for  success  in  civil  life. 

Arrangements  are  now  being  made 
to  transfer  from  the  surplus  equipment 
of  the  army  to  each  divisional  camp 
and  training  center  such  tools,  equip- 

ment and  supplies  as  may  be  needed 
and  available  for  training  purposes. 

In  this  connection  the  education  and 
recreation  branch  of  the  war  plans 
division  has  established  an  office,  the 
purpose  of  which  will  be  to  select  and 
allocate  to  the  various  schools  such 
machine  tools  and  shop  equipment  held 
surplus  by  the  War  Department  ab  will 
be  needed  for  instruction  purposes. 

V.  C.  Kylberg,  formerly  with  the 
machine-tool  section.  Office  of  the  Di- 

rector of  Sales,  War  Department,  will 
have  charge  of  the  selection  and  allo- 

cation of  such  material.  Mr.  Kylberg 
will  be  assisted  in  this  work  by  Major 
Charles  R.  Welch  and  Major  0.  H. 
Stiles,  who  were  also  formerly  with  the 
Office  of  the  Director  of  Sales.  Colonel 
George  M.  Robinson,  U.  S.  Army,  will 
serve  in  an  advisory  capacity  in  the 
new  office. 

In  addition  to  allocating  to  the  - 
schools  the  »!iaterial  and  equipment 
necessary  ^or  competent  instruction, 
much  of  the  work  of  mapping  out  prac- 

tical curricula  will  devolve  upon  Mr. 

Kylberg's  office,  according  to  present 
plans.  In  this  connection,  Mr.  Kyl- 

berg is  contemplating  enlisting  the  aid 
and  co-operation  of  the  trade. 

It  is  also  anticipated  that  such 
equipment  as  may  not  be  obtainable 
from  among  the  surplus  property  of 
the  various  army  bureaus  will  be  pur- 

chased upon  the  open  market. 
For  the  fiscal  year  ending  June  .^0, 

1920,  Congress  appropriated  $2,000,000 
for  army  occupational  instruction. 

While  complete  details  for  instruc- 
tion in  all  the  schools  have  not  yet  been 

developed,  it  is  expected  that  the  first 
shop  in  a  divisional  camp  will  be  at 
Camp  Taylor. 

Instruction  in  all  the  camps  and 

schools  will  be  under  the  general  direc- 
tion of  Dean  F.  H.  Evans- 

1 



February  26,  1920 Get  Increased  Production — With  Improved  Machinery 

483 

Mdl 
//epv's  Editor 

Company  Organization  To  Make 
Machine  Tools 

The  Davis  &  Thompson  Company,  of 
Milwaukee,  has  been  incorporated  to 
manufacture  machine  tools  and  other 
metal-working  machinery,  principally  a 
continuous  milling  machine  which  has 
been  developed  in  the  last  three  years 
by  Frank  M.  Davis  and  John  Thomp- 

son. Both  were  formerly  principal 
officers  of  the  Davis  Manufacturing 
Company,  Milwaukee,  which  now  is 
operated  as  the  motor  works  of  the 
Avery  Company,  Peoria,  111.  A  new 
plant  will  be  erected  in  West  Allis  in 
the  spring  by  the  new  corporation, 
which  until  now  has  been  manufactur- 

ing its  tools  under  contract. 

New  Westinghouse  District  Man- 
ager for  New  York 

Arthur  Elliot  Allen  has  been  ap- 
pointed district  manager  at  New  York 

for  the  Westinghouse  Electric  and 
Manufacturing  Company  to  succeed 
Edward  D.  Kilburn,  who  has  been  elect- 

ed vice  president  and  general  manager 
of  the  Westinghouse  Electric  Interna- 

tional Company. 
Mr.  Allen  is  a  native  of  Toronto, 

Canada,  and  received  his  education  in 
England  and  also  in  this  country.      On 

Dec.  1,  1915  Mr.  Allen  was  appointed 
manager  of  the  supply  division  of  the 
New  York  office,  which  position  he  re- 

tained until  he  joined  the  Canadian 
Overseas  Forces  as  a  private  in  October, 
1917.  Later  he  was  sent  tD  the  Can- 

adian   Officers'    Training    Camp,    was 

German  War-Blind  Working  in 
Machine  Shops 

Germany  is  striving  to  make  useful 
workers  of  her  war-blind  and  war- 
maimed.  They  have  succeeded  to  such 
an  extent  that  today,  it  is  reported,  a 
considerable  number  are  engaged  in 
different  works  running  machines. 

Today  these  works  believe  that  they 
have  given  an  answer  to  any  idea  that 
the  war-blind  or  the  war-maimed,  ex- 

cept in  extraordinary  cases,  need  be 
solely  objects  of  charity  and  pity. 

Working  on  their  drills,  presses,  and 
boring  machines  ire  men  totally 
blinded,  and  in  some  cases  with  an  arm 
missing. 

Utilization  of  such  cripples  has  been 
made  possible  through  application  of 
special  machinery.  Special  attachments 
were  contrived,  so  that  there  was  no 
danger  to  the  operator.  This  company 
has  found  that  with  some  kinds  of 
drills,  a  blind  man  could  operate  a  pair. 
For  instance,  certain  lathes  were 

equipped  with  bells  which  told  the 
blind  operator  when  the  material  in  the 
lathe  had  been  sufficiently  turned.  On 
this  machine  and  on  drills  and  the  like 
there  were  special  guards  which  pre- 

vented the  workman  from  catching  his 
hands  in  the  mechanism. 

ARTHUR  ELLIOT   ALLEN 

commissioned  as  Second  Lieutenant  in 
the  Royal  Flying  Corps. 
After  being  honorably  discharged 

from  the  army  Mr.  Allen  returned  to 
the  New  York  office  of  the  Westing- 

house company  as  executive  assistant 
to  the  manager. 

Nicholson  File  Company  Elects 
Officers  for  Ensuing  Year 

At  the  annual  meeting  of  the  Nichol- 
son File  Company,  held  at  the  offices  of 

the  Company,  23  Acorn  St.,  Providence, 
R.  I.,  last  week,  the  following  directors 
were  elected  for  the  ensuing  year: 
Samuel  M.  Nicholson,  Paul  C.  Nichol- 

son, Marsden  J.  Perry,  John  Russell 
Gladding,  Byron  S.  Watson,  Ernest  S. 
Craig  and  Augustus  E.  Saunders. 

At  a  subsequent  meeting  of  the  board 
of  directors  the  following  officers  were 
chosen:  President  and  general  man- 

ager, Samuel  M.  Nicholson;  vice  presi- 
dent and  treasurer,  Paul  C.  Nicholson; 

secretary  and  assistant  general  man- 
ager, Ernest  S.  Craig;  assistant  treas- 

urer and  ca3hier,  Henry  W.  Harman; 
assistant  treasurer,  Albert  J.  Dana;  as- 

sistant secretary  and  manager  of 
credits,  Augustus  E.  Saunders;  domes- 

tic sales  manager,  Wallace  L.  Pond; 
foreign  sales  manager,  S.  Foster  Hunt; 
assistant  to  president,  Robert  W. 
Hathaway. 

Trade  Currents  From  New  York, 
Cleveland  and  Chicago 

New  York  Letter 

The  quietness  that  has  prevailed  in 
New  York  machine-tool  circles  con- 

tinues. Large  lists  that  were  confi- 
dently expected  to  be  issued  about  this 

time  are  still  being  held  in  abeyance 
by  the  interests  »affected,  and  represen- 

tative machine-tool  men  hesitate  to 
venture  a  prophecy  as  to  their  appear- 
ance. 

To  date,  the  same  heavy  volume  of 
business  that  opened  the  year  is  con- 

tinuing. There  is  some  apprehension 
as  to  a  possible  falling  off  in  this  vol- 

ume due  CO  rumors  from  the  financial 
district  that  capital  will  be  hard  to 
obtain  for  industrial  expansion  pur- 

poses. 
Opposite  views  prevail  in  some  quar- 

ters, however,  due  to  encouraging  re- 
ports from  manufacturing  interests 

relative  to  coming  increased  produc- 
tion, thus  the  uncertain  are  now  in evidence. 

Railroads  of  the  Atlantic  region  have 
not  inquired  to  any  extent  in  the  New 
York  market,  but  a  number  of  sales 
to  Southern  and  Southwestern  rail- 

roads for  comparatively  small  amounts 
have  been  reported. 

The  used-tool  men  report  a  gain  in 
sales  over  the  last  week  with  inquiries 
coming  in  in  increasing  numbers. 
Great  numbers  of  Government  tools 
have  made  their  appearance  on  used- 
tool  dealers'  floors,  and  move  quite rapidly. 

Railroad  deliveries  have  had  a  some- 
what adverse  effect  on  local  move- 

ments. One  concern  has  been  wait- 
ing ten  weeks  for  a  shipment  from Chicago. 

Difficulty  in  securing  motors,  rang- 
ing in  size  from  J  to  i  hp.,  is  affecting 

somewhat  sales  of  equipment  that  take 
this  type  of  motor,  for  which  there  is  a 
very  heavy  demand. 

Cleveland  Letter 

Extensive  buying  featured  the  ma- 
chine-tool situation  here  during  the 

past  week,  most  of  the  sales  made  be- 
ing culminations  of  inquiries  sent  out 

some  time  ago.  This  turn  of  the  mar- 
ket is  ascribed  to  the  impending  price 

advances,  and  a  desire  on  the  part  of 
the  consumer  to  cover  his  future  ma- 

chine-tool needs  before  any  further 
change  in  the  already  poor  delivery 
situation. 

Although  the  market  is  unsettled, 
due  to  a  number  of  factors,  it  is  known 
that  a  number  of  the  larger  machine- 
tool  users  have  plans  approaching  exe- 
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cution   that  will   call    for   heavy   pur- 
chases of  machine-tool  equipment. 

One  of  the  larger  projects  is  that  of 
the  Brown  Body  Company  which  will 
undertake  the  immediate  construction 

of  a  plant  to  produce  bodies  for  auto- 
mobiles, trucks  and  commercial  vehicles. 

A  six-acre  site  in  the  East  Cleveland 
industrial  district  has  been  acquired, 
and  a  $350,000  unit  will  be  erected  as 
a   start. 

The  Vahan  Products  Company  plant 
has  been  taken  over  by  the  Domestic 
Electric  Company  and  will  be  operated 
by  the  latter  in  connection  with  its  pres- 

ent plant  in  the  Whitney  power  block, 
and  another  at  Newark,  Ohio. 
A  $60,000,000  amalgamation  of  the 

Eaton  Axle  Company  and  the  Standard 
Parts  interests  will  be  headed  by  J. 
O.  Eaton,  of  the  former  concern.  The 
new  enterprise  is  said  to  have  the 
backing  of  prominent  banking  inter- 

ests, and  will  be  the  largest  concern 
in  the  country  manufacturing  automo- 

bile springs,  axles,  bearings  and  rims 
in  its  field. 

The  Cleveland  office  of  the  Wolcott 
Lathe  Company,  Jackson,  Mich.,  has 
taken  over  all  of  the  western  Pennsyl- 

vania territory  formerly  handled  from 
Pittsburg.  Frank  H.  Wheaton,  Cleve- 

land manager,  will  increase  his  staff 
in  order  to  cover  the  additional  terri- 

tory thoroughly. ' 
The  Co-operative  Machinery  Com- 

pany, formerly  located  in  the  Marion 
building,  has  taken  quarters  in  the 
Vulcan  building  in  order  to  secure  suf- 

ficient space  in  which  to  transact  its 
increased  business.  F.  A.  Maxwell  is 
in  charge  of  this  office. 
Dean  S.  Hazen,  formerly  assistant 

advertising  manager  of  the  National 
Acme  Company,  has  entered  the  real- 
estate-publicity  field. 

Chicago  Letter 

Less  activity  at  present  prevails  in 
the  local  machinery  trade  than  has 
been  apparent  for  the  past  three 
months.  With  but  one  exception,  deal- 

ers all  state  that  sales  and  inquiries 
show  a  decided  falling  off,  the  one  ex- 

ception reporting  business  so  far  this 
month  on  a  par  with  that  of  Decem- 

ber and  January.  This  slump  is  at- 
tributed largely  to  prevailing  exchange 

conditions,  the  average  buyer  being  re- 
luctant to  place  orders  in  the  face  of 

what  seems  to  him  to  be  excellent  rea- 
sons for  expecting  lower  prices. 

Deliveries  remain,  in  most  cases, 
very  poor.  Many  items  scheduled  for 
February  delivery  are  running  over 
into  March,  this  condition  applying  to 
probably  20  per  cent  of  the  goods  so 
scheduled.  All  tools  on  back  order, 
when  delivered,  are  being  eagerly  taken 
by  the  buyers,  there  having  been  prac- 

tically no  cancellations. 
Recent  business  continues  to  be  wide- 
ly diversified.  Sales  of  interest  to  the 

trade  include  over  ten  thousand  dollars 
worth  of  hardening  and  annealing  fur- 

naces to  an  auto  builder;  a  quantity 
of  heavy-duty  drilling,  and  milling  ma- 

chines to  a  maker  of  automobile  axles; 
and  numerous  gear-cutting,  and  drill- 

ing machines,  hacksaws  and  milling 
machines  to  builders  of  washing  ma- 

chines. Talking-machine  people,  who 
have  been  buying  great  quantities  of 
parts  from  outside  sources,  are  equip- 

ping their  own  plants  so  as  to  render 
such  outside  buying  unnecessary. 

Anatole  Mallet 
Anatole  Mallet,  honorary  member 

of  the  American  Society  of  Mechanical 
Engineers,  died  in  Nice,  France,  in  Oc- 

tober, 1919.  He  was  one  of  the  few 
men  whose  name  became  the  designa- 

tion of  a  standard  type  of  apparatus  in 
a  great  industry.  Mr.  Mallet  was  born 
at  Carouge,  in  1837.  He  graduated  in 
1858  from  the  Central  School  of  Arts 
and  Manufactures  in  Paris.     Mr.  Mal- 

ANATOI^E   MALLET 

let  devoted  all  his  attention  for  a 
number  of  years  to  problems  of  civil 
eng:ineering. 

In  1867  he  engaged  for  the  first  time 
in  mechanical  engineering,  giving  par- 

ticular attention  to  steam  engines  with 
double  expansion.  The  first  applica- 

tion of  this  system  to  locomotives  was 
made  in  1876,  when  he  introduced  the 
first  two-cylinder  compound  locomotive, 
which  operated  on  the  line  from  Bay- 
onne  to  Biarritz. 

He  was  a  member  of  the  Society  of 
Civil  Engineers  of  France,  the  Society 
for  the  Encouragement  of  National  In- 

dustry of  France,  and  the  Franklin  In- 
stitute of  Philadelphia.  The  French 

Society  of  Civil  Engineers  awarded 
him  the  Schneider  prize  in  1902,  and 
the  annual  prizes  in  1909  and  1911. 
He  was  made  a  Knight  of  the  Legion  of 
Honor  in  1885  and  promoted  to  Officer 
in  1905.  The  Institution  of  Mechanical 
Engineers  of  London  awarded  him  a 
gold  medal  in  1915. 

In  addition  to  carrying  on  impor- 
tant engineering  work,  Mr.  Mallet  took 

an  active  part  in  the  work  of  the 
French  Society  of  Civil  Engineers. 
From  1880  to  within  a  few  months  of 
his  death  he  was  editor  of  the  Chron- 

icle of  the  Bulletin  of  the  Society  and 
furnished    it   with    numerous   technical 

notes  and  important  memoirs,  the  last 
of  which,  treating  of  the  Practical  Evo- 

lution of  the  Steam  Engine,  earned 
him  the  honors  conferred  by  the 
Society. 

'   » 

Great  Storage  Plant  for  Coal  and 
Power  Suggested  for  New- 

ark Meadows 
Under  a  plan  presented  last  week  at 

the  convention  of  the  American  Insti- 
tute of  Mining  and  Metallurgical  Engi- 

neers in  the  Engineering  Societies' 
Building,  by  Edwin  Ludlow,  consulting 
engineer  and  former  vice  president  of 
the  Lehigh  Coal  and  Navigation  Com- 

pany, New  York  City  would  be  assured 
of  abundant  fuel  supply  during  storms 
or  transportation  tie-ups  such  as  were 
met  with  in  recent  weeks. 

Mr.  Ludlow  suggested  in  the  course 

of  his  address  on  "Conservation  of 
Bituminous  Coal"  that  the  Newark 
meadows  be  made  the  point  for  the 
location  of  a  great  storage  plant  for 
soft  coal  which  would  serve  not  only 
New  York  City  but  every  important 
industrial  center  along  the  Atlantic 
Coast. 

In  addition,  he  would  erect  a  huge 
power  plant  there  which  would  connect 
with  the  present  generating  plants  of 
the  Edison,  Interborough,  Brooklyn 
Rapid  Transit  and  other  large  consum- 

ers of  electricity.  This  power  plant,  he 
explained,  would  serve  as  a  central 

agency  for  the  distribution  of  electi-ic 
current  to  Atlantic  states  industries  at 
a  greatly  reduced  cost.  Connection  with 
the  generating  plants  would  be  estab- 

lished  by  high-power   trunk  lines. 

"No  large  storage  can  be  maintained 
on  Manhattan  Island,  with  its  limited 

area  and  high  cost  of  land,"  Mr.  Lud- 
low said.  "The  Newark  meadows,  how- 

ever, furnish  a  location  easily  reached 
by  all  coal-carrying  roads  coming  into 
the  neighborhood  of  New  York,  and 
also  on  tidewater,  where  coal  can  be 
brought  from  Norfolk  or  Baltimore.  A 
central  power  plant  erected  there  could 
have  unlimited  storage,  and  where  coal 
could  be  brought  in  at  the  minimum  of 
expense  and  unloaded  on  these  storage 

piles." 

With  the  successful  operation  of  the 
central  power  plant  at  Newark  he  pre- 

dicted that  similar  plants  would  be 
built  at  Baltimore,  Philadelphia,  Boston 
and  Providence.  By  connecting  them 

all  with  the  pi'oposed  main  trunk  line 
he  said  intermediate  industries  would 
receive  their  electric  power  at  the  min- 

imum of  cost. 

Liquidation  of  War  Contracts 
The  value  of  contracts  reported 

liquidated  to  Jan.  31  is  estimated  at 
$2,247,622,000. 

Contracts  liquidated  consist  of  18.925 
formal  contracts  valued  at  $1,231,287,000 
and  4,981  informal  agreements  valued 
at  $1,016,335,000.  It  has  cost  $281.- 
530,000  to  liquidate  these  contracts.  In 
addition  partial  payments  amounting  to 
$97,184,000  have  been  made  on  other 
contracts,  making  the  total  amount 
paid  in  liquidation  $378,714,000. 

O 



February  26,  1920 Get  Increased  Production — With  Improved  Machinery 

484a 

Condensed-Clipping  Index  of  Equipment Patented  Aug.  20,  1918 

Mill,  Vertical  Boring  and  Tnriiing 
J.    Buckton   &  Co.,   Ltd.,  Leeds,   England. 

"American  Machinist,"    (Bnglisli   lidition),  Jan.    17,   1929 

For  wlieel  centers  and  similar  worI<  up  to  a  diameter  at  5  ft. 
Worlc  table  is  66  in.  in  diameter,  fitted  with  5-jaw  chuck.  Table 
SDindle  runs  in  adjustable  bearings  and  is  provided  with  footstep 
to  take  load.  Table  runs  on  a  circular  sliding  way  which 
is  continuously  under  oil  level.  Drive  is  by  2.5-hp.  motor  at  300 
to  900  r.p.m.,  through  spur  gearing  and  bevels  ;  final  drive  by  spiral 
gear.  All  driving  gears  run  in  oil  and  are  of  steel,  except  gear 
ring  under  taljle  which  is  cast  iron.  Table  runs  at  any  speed 
from  li  to  ■3.')J  r.p.m.  Cross-slide  has  square  guide  ways;  work 20  in.  high  can  be  admitted.  The  two  stool  slides  are  balanced 
and  provided  with  self-acting  feed  motions  for  horizontal,  vertical 
and  angular  cuts.  Four  feeds  to  each  tool  slide  can  be  stopped, 
started,  reversed  or  varied,   independently. 

DrilliJig  Machines,   Inverted 
Foote-Burt  Co.,   Cleveland,   Ohio. 

"American   Machinist,"   Jan.    29,    1920 

This  machine  was  built  for  drilling  li 
in.  hole,  30  in.  deep,  through  tool-steel 
billet.  The  billet  is  lowered  through  the 
top  of  the  work-holding  cage  and  clamped 
centrally  in  position  by  hand-operated  vise 
jaws.  A  swinging  door  at  the  top  of  the 
frame  carries  a  heavy  pressure  screw 
which  is  brought  down  against  the  billet 
to  take  the  end-thrust  of  the  drill.  The 
spindle  on  machine  has  no  vertical  move- 

ment and  feed  is  ol)tained  by  lowering  tlie 
work-holding  fixture,  which  is  mounted  on 
a  saddle  sliding  on  vertical  ways  of  the 
column.  Counterweights  :,re  used  to 
compensate  the  weight.  An  oil-tube  drill i.s  usetl  and  coolant  whicli  is  contained  in 
a  reservoir  in  the  base  is  fel  constantly 
by  a  pump  to  the  cutting  poir.'  of  the  drill. 

Sarfaclng  >raoIiine,  Hand   Tevd 
Wadkins  &   Co.,    Leicester,    E^ngland. 

"American   Machinist"    (English   E^lltion),   Jan.    24,    1920 

Made  In  two  sizes.  •  Small  machine  used  on  bench  or  on  a column  driven  by  motor  or  countershaft.  Cutter-block  is  8  In. wide;  work  tables  are  3  ft.  10  in.  overall.  Steel  lips  secured by  screws  to  tables,  reducing  width  of  gap  at  cutter-hlock. rabies  raised  or  lowered  independently ;  fence  can  be  fixed  in 

't^J,  J,'^^'V°"  across  full  width  of  cutters,  permitting  rebating without  change  of  cutter.  In  both  machines  cutter-block  Is  two- kJiife  circular  type,  accurately  balanced;  runs  at  4,000  r.p.m. 
=  i„»fJi^Ki'^  ?.*  o'^J"?  "la^liine  is  3  cwt.  The  larger  machine  has 
£oS","u'^''','°'=''  ̂ ^  in  wide,  tables  8  ft.  lin.  overall  by  2  in.  By 
U^  il^v  *■  f  •^i^"''  ̂ '^y?,  "'■'"  ̂ ^  independently  raised  or  lowered S^„  ii'^"?^J!, '"^"^^  T^^"''  machine  is  running;  also  by  screw  and handle  tables  can  be  withdrawn  horizontally.  The  fence  cants 
fj^^t'  i^^^^rS  *?  *"  i^*^.-  relative  to  table  and  can  be  instantly 
i?  i,^r  „  ̂ *°''^  .'"  'nsure  its  return  to  the  square  position. 
tL    ff.Jjn^"''*   springs   and    cpiick    adjustment   across   and   up  to 

of^ulter*    t^elght.   24«0*"l1J."'    '"""""^   ""'''""^   ̂ """"^    ''^«"^« 

DlllUng   Maeliine,    Inverted 
Foote-Bmt  Co.,   Cleveland,   Ohio. 

"American   Machinist,"   Jan.    29,    1920 

This  machine  performs  three  separate functions ;  it  is  provided  with  the  jig  \ with  trunnions  at  each  end,  about  which 
It  is  re\;oIved  by  releasing  the  locking lever  B.  There  are  nine  spindles  arranged 
in  groups  of  three.  The  first  spots  for  the drills,  the  second  drills  and  the  third reams  the  holes.  While  the  jig  head  is feeding  the  three  loaded  sides  to.  the  tools 
the  operator  is  loading  the  fourth  side, 
*"?-,  "e  has  only  time  to  complete  this while  the  machining  is  in  progress,  and then  revolves  the  jig  90  deg.  and  repeats 
the    operation. 

Sccevv  Machine,   N'o.  2   Frlctton-Head 
Millliolland  Machine  Co.,  Indianapolis.  Ind. 

"American    Machinist,"    Feb.    5,    1920 

Chuck  capacity,  1  in.  ;  hole  in 
spindle,  1  a'^  in. ;  holes  in  turret, 
li  in.  ;  swing  over  turret  slide, 
48  in. ;  length  turned,  7  in. ;  great- 

est dLstance  end  of  spindle  to 
turret.  Jo  in.  ;  swing  over  bed,  14 
in. ;  swing  over  cut-oft.  7  in. ; 
spindle  bearings,  front  2i  x  4J  in., 
rear  2  x  3J  in.;  lever  movement 
of  cutoff,  oi  in. ;  belt  for  cone, 
23  in.  ;  pulleys  on  countershaft, 
10  X  14  in.  ;  width  of  belt  for 
countershaft,    3    in. ;    floor    space, 
61.'   X   26   in. ;   extension   feed  rod,   475   in. ;    weight,   net   1,300   lb., 
crated  1,500  lb.,  boxed  for  export  1,710  lb. 

Heater,    Haiick    .No.   3F   Ladle 
Hauck  Manufacturing  Co..  Brooklyn,  New  York. 

"American    Machinist,"    Feb.    a,    1920 

Tlie  outfit  consists  of  a  sheet- 
iron  firebox  and  a  20-gal.  steel 
fuel  tank.  The  number  of  open- 

ings varies,  as  firebox  is  made 
in  different  lengths.  The  burner 
is  provided  with  a  regulating 
valve  designed  to  consume  any 
grade  of  fuel  oil,  crude  oil,  or 
kerosene,  delivered  under  a 
pressure  of  20  to  100  lb.  per 
-square  inch.  Tank  containing 
oil   is   charged   with   compressed 
air  and  has  a  gage  and  regulating  valve  for  oil  and  air.  Pipe 
connections  between  firebox  and  tank  are  of  a  leneth  to  suit 

conditions.  ^ 

KoliiiiK    Mill.    Molding    and    Tube 
United    Machine    and    Manufacturing    Co..    Canton,    Ohio. 

"American    Machinist,"    Feb.    5,    1920 

The  rolling  mill  has  a  capacity 
to  roll  tube  and  molding  sections 
at  60  to  300  ft.  per  minute.  Maxi- 

mum width  developed.  13  in. 
Upper  and  lower  spindles  an- 
power  driven.  The  feeding-iii 
device  is  a  set  of  horizontal  tool- 
steel  rolls  hardened  and  ground, 
mounted  in  phosphor-bronze  bear- 

ings. Different  widths  of  stock  are 
guided  into  the  die  rolls  by  ver- 

tical grooved  rolls  of  feeding-in 
device,  which  are  mounted  on 
spindles  carried  on  an  adjustable 
cross-.slidc.  Roll  bearing  Idocks 
are  mounted  in  housings  that  can  be  adjusted 
without  changing  vertical  adjustment  of  tlie   rolls. 

l.atlie,    14-111.   (ietired-Heaii 
Reed-Prentice  Co..  A\'orcester    Mass ■'.'American   Machinist,      FeU    5,    1920 

Siieciflcations ;    Spindle 

rings 

die  beari 

ar.  T  3-1 in.)  ;  hole  through  spindle  1} 
in. ;  taper  hole,  Jarno,  No.  4 ; 
number  of  speeds,  eiglit ;  number 
iif  feeds  (44),  0.0045  to  0.0667  In.  ; 
threads  cut.  4  to  60  ;  taper  attach, 
nient  will  allow  turning  18  in.  at 
i>ii('  setting  ;  will  turn  261  in.  long 
Vvith  6-ft.  bed  ;  floor  space,  411  x 
SI  in.-,  weight  (net,  2,800  lb.  J 
tioxedi  .3,20('   lb.). 

transversely 

Clip,  paste  on  3  x  5-in.  cards  and  file  as  desired 
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Obittxary 

PiERREPONT  BiGELOW,  treasurer  of 
the  Bigelow  Company,  New  Haven, 
Conn_  manufacturers  of  boilers  and 

plate-Iron  products,  died  at  his  home 
on  Briar  Lane,  New  Haven,  Jan.  27, 
after  a  brief   illness. 

Arthur  D.  Hawley,  president  of  the 
Bristol  Manufacturing  Company,  Bris- 

tol, Conn.,  died  at  the  Hartford  Hos- 
pital, Feb.  8,  from  pneumonia.  Mr. 

Hawley  has  been  with  this  company 
for  several  years  and  was  also  a  di- 

rector of  the  Bristol  National  Bank. 

Joseph  M.  Flannery,  known  as  a 
producer  of  vanadium  and  radium,  died 
at  his  home  in  Pittsburgh,  Pa.,  on  Feb. 
14,  1920.  He  was  53  years  old.  Mr. 
Flannery  obtained  control  of  a  vast 
supply  of  vanadium  in  Peru  many 
years  ago  and  later  with  a  number  of 
business  associates  developed  the  ra- 

dium deposits  of  Colorado  and  Utah. 
He  was  an  organizer  of  the  American 
Vanadium  Company  and  president  of 
the  Standard  Chemical  Company.  He 
furnished  the  United  States  Govern- 

ment with  large  quantities  of  radium 
for  use  during  the  war.  More  than 
$1,000,000  is  said  to  have  been  spent 
by  Mr.  Flannery  before  he  perfected 
his  radium  processes. 

William  Gwilym,  for  the  past  four 
years  general  foreman  of  the  Water- 
ville  Machine  Works,  Waterbury,  Conn., 
has  resigned  his  position. 

C.  W.  Elton,  formerly  with  the  T. 
H.  Mathews  Company,  has  resigned  to 
accept  a  position  as  general  manager  of 
the  Pittsburgh  Steel  Stamp  Co.,  Inc., 
Pittsburgh,  Pa. 

M.  R.  Carson,  former  sales  engrineer 
of  the  Swind  Machinery  Company,  has 
accepted  a  position  with  the  Monarch 
Machinery  Company,  300  North  3rd 
St.,  Philadelphia,  Pa. 

Elisha  H.  Cooper,  secretary  of  the 
Fafnir  Bearing  Company,  New  Britain, 
Conn.,  has  been  appointed  a  director 
of  the  Savings  Bank  of  New  Britain, 
Conn. 

Richard  Cushman,  treasurer  of  the 
Cushman  Church  Company,  Hartford, 
Conn.,  has  been  appointed  to  the  board 
of  directors  of  the  Colonial  National 
Bank,  Hartford,  Conn. 

J.  D.  Apgar,  formerly  of  the  Machine 
Tool  Engineering  Company,  New  York 
City,  has  joined  the  sales  force  of  the 
Van  Norman  Machine  Tool  Company, 
Springfield,  Mass.,  and  will  be  its  direct 
representative  In  the  New  York  office, 
320  Fifth  Ave. 

Charles  Keenan,  auditor  of  the 
Clinton  -  Wright  Wire  Company, 
Worcester,    Mass.,    has    resigned    his 

position  with  this  company.  He  was 
formerly  with  the  Morgan  Spring 
Company,  Worcester,  for  fourteen 
years  as  its  credit  manager. 

B.  C.  Saunders,  formerly  sales  man- 
ager of  the  Wilmarth  &  Morman  Com- 

pany, has  resigned  his  position  and  is 
now  associated  with  the  Grand  Rapids 
Grinding  Machine  Company,  Grand 
Rapids,  Mich.  Mr.  Saunders  has  pur- 

chased an  interest  in  this  company. 
At  the  annual  meeting  of  the  board 
of  directors  of  this  company  Mr.  Saun- 

ders was  elected  secretary  and  sales 
manager. 

Charles  D.  Wright  has  resigned  his 
position  as  master  mechanic  in  the  roll- 

ing mills  of  the  Bethlehem  Steel  Com- 

pany's local  plant  at  Harrisburg,  Pa., 
and  left  Feb.  15  to  take  a  position 
with  the  American  Tube  and  Stamping 
Company  at  Bridgeport,  Conn.  He  will 
be  assistant  general  superintendent  of 
the  Bridgeport  plant.  Mr.  Wright  has 
been  connected  with  the  local  plant  as 
a  master  mechanic  for  the  past  four 

years. « 

Officers  Elected  by  the  Norton Company 

The  Norton  Company,  Worcester, 
Mass.,  at  its  adjourned  annual  meeting 
last  week,  elected  the  following  officers: 
President  and  general  manager,  Charles 
L.  Allen;  chairman  of  the  board  of  di- 

rectors, George  I.  Alden;  treasurer  and 
general  counsel,  Aldus  C.  Higgins;  sec- 

retary and  works  manager,  George  N. 
Jeppson;  directors,  the  foregoing  and 
R.  Sanford  Riley  and  John  Jeppson. 
The  other  officers  are  appointed  by  the 
directors,  and  there  is  no  change  in  the 
list  as  announced  at  the  time  of  the 
reorganization  July  1. 

C.  E.  Hildreth  Made  Vice 
President 

Charles  E.  Hildreth,  president  and 
general  manager  of  the  Whitcomb- 
Blaisdell  Machine  Tool  Company  and 
president  of  Worcester  Chamber  of 
Commerce,  has  been  elected  vice  presi- 

dent of  the  New  England  Foundrymen's association. 

The  Billings  &  Spencer  Co.,  of 

Hartford,  Conn.,  at  a  recent  directors' 
meeting,  announced  the  election  of  J. 
B.  Sehl,  formerly  factory  manager,  to 
the  office  of  second  vice  president,  and 
A.  W.  Gray  to  assistant  treasurer. 

Gardner-Bryan  Co.,  Cleveland,  Ohio, 
has  been  appointed  special  repre- 

sentative for  the  Precision  and 

Thread  Grinder  Manufacturing  Com- 
pany, Philadelphia,  Pa.,  in  Ohio,  In- 

diana and  western  Pennsylvania. 
The  Lyons  Metal  and  Tool  Co.,  New 

Haven,  Conn.,  has  been  organized  to 
deal  in  tool,  mill,  hardware,  specialties, 
etc.  The  incorporators  are:  G.  E. 
Lyons,    West    Haven,    Conn.;    J.    Wm. 

MofTatt,  New  Haven,  and  Ernest  Greg- 
ory, Derby,  Conn. 

The  Irving  Iron  Works  Co.,  Long 
Island  City,  N.  Y.,  has  been  awarded 
the  contract  for  supplying  all  flooring, 
grating,  walkways,  and  ladder  steps  for 

the  two  new  superdreadnaughts  "Cali- 
fornia" and  "Tennessee."  The  terms 

of  this  contract  demand  that  the  grat- 
ing shall  be  galvanized  throughout. 

Stuart  W.  Webb,  Henry  P.  Kendall, 
John  N.  Bruce,  Fred  R.  Ayer,  Henry 
J.  Guild  and  Charles  B.  Wiggin  have 
formed  a  company  under  the  name  of 
Webb,  Kendall  &  Bruce,  Inc.,  with 
offices  at  65  Broadway,  New  York,  and 
199  Washington  St.,  Boston,  Mass.,  for 
the  purpose  of  consulting  industrial 
management  problems. 

Henry  Prentiss  &  Co.,  New  York,  is 
establishing  branch  offices  in  Hartford, 
Conn.,  to  take  care  of  its  rapidly  in- 

creasing business  in  that  section  and 
has  secured  quarters  in  the  Hartford 
Trust  Building,  750  Main  St.  L.  P. 
Goodspeed  of  its  main  office  in  New 
York  ̂ ill  be  in  charge  with  T.  I.  Shri- 
ver  as  his  assistant. 
Hodson-Feenaughty  Company,  of 

Portland,  Oregon,  which  handles  con- 
tractors' equipment,  has  changed  its 

name  to  the  Feenaughty  Machinery 
Co.  The  officers  of  the  company  are: 
W.  O.  Feenaughty,  president  and  gen- 

eral manager;  E.  L.  Thompson,  vice 
president;  J.  I.  Overman,  secretary 
and  sales  manager.  C.  W.  Hodson  has 
retired  from  the  firm. 

The  business  of  manufacturing  and 
selling  Delco-Light  procfucts  heretofore 
conducted  by  the  Domestic  Engineering 
Co.,  Dayton,  Ohio,  has  been  transferred 
to  the  General  Motors  Corporation. 
For  the  present  this  business  will  be 
conducted  by  the  Delco  Light  Company 
and  in  the  future  all  mail  addressed 
to  the  Domestic  Engineering  Company 
should  go  to  the  Delco  Light  Company. 

The  New  England  Brass  and  Foun- 
dry Co.,  Worcester,  Mass.,  was  recently 

incorporated  to  do  a  general  foundry 
business.  This  new  company  is  a  sub- 

sidiary of  the  Coppus  Engineering  and 
Equipment  Co.,  Worcester,  Mass.  The 
headquarters  of  the  new  concern  will 
be  located  in  the  new  foundry  building 
now  being  erected  on  Park  Ave., 
Worcester,  Mass.  The  president  and 
treasurer  of  the  company  is  F.  H. 

Coppus,  who  is  president  of  the  Cop- 
pus  Engineering  and  Equipment  Co. 

The  American  Machine  and  Manu- 
facturing Company,  maker  of  oil  mill 

machinery,  has  consolidated  its  Green- 
ville, S.  C.,  and  Atlanta  plants.  Here- 

after the  company's  main  plant,  in 
fact  the  only  manufacturing  establish- 

ment it  operates,  will  be  located  in 
Atlanta,  Ga.,  and  branch  offices  will 
be  maintained  in  other  cities.  Transfer 

of  the  company's  entire  equipment  from 
Greenville  has  now  been  completed. 

This  company's  principal  product  is 
oil  mill  machinery.  During  the  war 
the  company  produced  shells  for,  the 
Government.  The  Atlanta  plants  now 
comprises  a  machine  shop,  foundry, 
warehouse  and  general  offices. 

\ 
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The  Foote-Burt  "'Way''  Drilling  Machines 
"A  Study  in  the  Evolution  of  Machine  Design" 

By   J.   V.   HUNTER,    Western    Editor,   American   Machinist 

The  two;  three-  and  four-way 
drilling  machines  are  not  new 

developments,  but  present-day 
production  demands  have  neces- 

sitated the  design  of  heavy-duty 
machines  of  this  type.    The  mod' 

WITHIN
  the  last  

de- 
cade certain  types 

of  drilling  machines 

have  been 

developed
 

from  the  sin- 

gle-spindle
 

machine  o  n 

through  sin- 
gle-unit mul- 

tiple-d  rilling 

heads,  to  the  latest 

models  carrying  up- 
ward of  a  hundred  spin- 

dles and  drilling  on  two, 
three  or  four  sides  of  the 
work  at  the  same  time.  The 

Foote-Burt  Company,  Cleve- 
land, Ohio,  was  among  the 

pioneers  in  developing  a  type  of  highly  specialized  ma- 

chines, which  are  today  sometimes  called  "Way"  drilling machines. 

em  machine  is  not  only  a  logical 

development  front  the  earlier  mod- 
els, but  indicates  the  increasing 

tendency  toward  massive  construc- 
tion. In  this  article  some  of  the 

evolutionary    steps    are    indicated. 

An  early  model  of  a  four- 
way  drilling  machine  is  illus- trated in  Fig. 

1.  This  ma- chine was 

shipped  from the  factory  in 
July,  1910, 

and  a  compar- 
ison of  it  with 

later  models 
is  evidence  of  the  great 
changes  in  design  that 
have  been  gradually 
evolved.  This  machine  had 

a  single  vertical  colum  ̂ 
supporting  the  work  jig 
on  which  ways  were 
planed  for  the  travel  of  the 

saddles  of  both  the  upper  and  inverted  drilling  heads. 
The  side  heads  were  carried  by  comparatively  light  wing 
brackets  bolted  to  each  side  of  the  column,  which  gave 

\* 

« 

■  1 

s^ 1 Jl» 
FIG.  1.     EAKLY  TYl'E  FOUK-W^AY  DRILLING  MACHINE FIG.    2.      DRILLING    MACHINE    BUILT    UN'    1912 
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FIG.    3. LATER    MODEL.    SHOWING    REFINEMENTS    OP 
DESIGN 

PIG.  5. LATEST  MODEL  OP  FOUR- WAY   DRILLING 
MACHINE 

the  machine  a  somewhat  spidery  appearance.  Numerous 
oil  cups  show  prominently  on  all  of  the  bracket  bearings, 
and  oil-level  indicators  showed  the  height  of  the  oil  in 
the  upper  and  lower  spindle-head  compartments,  which 
were  the  only  portions  of  the  machine  designed  to  run 
in  an  oil  bath. 

During  the  year  1912-13  other  machines,  of  a  design 
shown  in  Fig.  2,  were  built  for  the  same  job,  which 
shows  that  new  ideas  developed  as  the  result  of  experi- 

ence with  the  earlier  models.  The  spindle-head  bearing 
saddles  were  widened  and  carried  on  supplementary 
slides  to  permit  compensatory  adjustment  for  the  wear 
and  regrinding  of  the  drills.  The  bracket  slides  for 
the  side  heads  were  more  heavily  constructed  and  were 
supported  by  supplementary  brackets  extending  from 
the  column.  These  brackets  also  served  to  support  the 
forward  corners  of  the  work  jig.    The  many  individual 

oil  cups  were  supplanted  by  gang  sight-feed  oilers  with 
feed  pipes  to  the  various  bearings. 

Flooded  lubrication  from  separate  pumps  was  pro- 
vided for  each  spindle  head.  Each  pump  wa.s  belted  to 

a  pulley  on  an  extension  of  one  of  the  spindle  shafts. 
This  arrangement  furnished  a  constant  flow  of  oil  while 
the  spindles  were  in  motion. 

A  year  or  two  later  the  re-design.  Fig.  3,  shows  rela- 
tively little  change  in  the  general  structure  of  the 

machine,  but  extensive  alterations  were  made  affecting 

many  of  the  minor  details.  One  of  the  outstanding  fea- 
tures developed  was  a  provision  to  avoid  the  troubles 

caused  by  chips  and  dirt  which  worked  into  the  bear- 
ings of  the  inverted  spindle  head.  This  improvement 

was  an  elaboration  of  a  method  more  simply  applied  on 
earlier  models. 

This  head  is  now  protected  at  the  top  by  a  sloping 

FIG.   6.     SIDE  VIEW  SHOWING  MASSIVE  FORM  OP 
COMSTRTTCTTOM 

FIG.   8       LATE    MODEL  OP  THREE-WAY    DRILLING 
MACHINE 
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shield  A,  Fig.  4,  which  tightly  surrounds  the  spindle  and 
prevents  the  accumulation  of  chips. 

Below  the  shield  are  two  plates,  B  and  C,  spaced  a 
fraction  of  an  inch  apart  where  they  surround  the  spin- 

dles and  bolted  together  with  an  airtight  flange  around 
the  outer  edges.  At  each  end  of  these  plates  is  an  air 
hose  connection ;  from  one  of  these  a  blast  of  air  can 

i-'Ki.  4.     CHIP  PROTECTION  DEVICE  USED  ON 
INVERTED    HEAD 

be  blown,  the  exhaust  taking  place  through  the  other, 
and  all  fine  dust  which  enters  this  space  is  blown  out, 
thus  preventing  its  reaching  the  inner  bearings.  In 
addition  to  this  each  spindle  is  surrounded  by  a  tapered 
cone    n,    which    fits    over   a    stationary    sleeve   E   that 

FIG.  7. DRIVE  GEARING  FOR  FEED  MHi 
OF   SI  HE   SPINDLES 

A.MSM 

extends  through  the  top  shield  to  the  plate  B.  The 
sleeve  E  is  stationary  so  no  wear  occurs  between  it  and 
,the  shield. 

The  more  recent  developments  have  resulted  in  a 
machine  of  heavier  design  as  illustrated  in  Fig.  5.  The 

base  is  wide  and  heavy,  supporting  a  full-width  column 
of  such  proportions  that  the  side  arms  formerly  u.sed 
are  obviously  not  required.  Longer  saddles  are  supplied 
with  wide  bearing  faces  on  the  ways.  A  great  change 
is  to  be  marked  in  the  oiling  system,  that  is  planned  to 
be  as  nearly  fool-proof  as  possible. 

A  single  oil  pump  in  the  base  handles  practically  the 
entire  oiling.  This  draws  from  a  reservoir  indicated 

by  the  gage  .4,  Fig.  6,  and  by  a  complete  system  of  dis- 
tribution provides  lubrication  for  all  moving  parts, 

including  even  the  head  slides.  The  spindle  heads  are 
given  flood  lubrication  and  the  operator  can  observe  the 
circulation  through  small  glass-covered  windows  B  and 
C  in  the  upper  and  lower  heads,  and  D  and  E  in  the 
side  heads.  In  the  main  vertical  column  a  larger 
window  F  serves  the  same  purpose  for  all  the  gearing 
and  other  parts  in  that  compartment.  Suitable  pipes 
are  provided  where  necessary  to  return  the  oil  to  the 
reservoir. 

In  the  earliest  models  the  main  drive  shafts  of  the 
spindle  heads  were  fast  in  the  head  and  passed  through 
a  sliding-key  gear  in  ths  housing,  which  necessitated 
the  undesirable  outboard  shaft  extensions  .shown  in 
Fig.  2.  This  has  now  been  altered  and  one  end  of  the 
shaft  is  supported  in  the  drive-gear  case  while  the  other 
end  slides  in  the  spindle-head  housing. 

Control  Levers  That  Automatically  Reverse 
THE  Feed  to  Dr.a.w  Out  the  Drills 

The  control  levers  A,  Fig.  5,  automatically  reverse 
the  feed  to  draw  out  the  drills  rapidly  on  the  completion 
of  their  cut.  The  feed  mechanism  for  the  side  spindles 
is  driven  by  an  arrangement  of  gearing  inclosed  in  the 
main  column.  A  view  of  this  with  its  cover  plates 
removed  is  shown  in  Fig.  7. 

One  of  the  latest  machines  carries  61  active  spindles. 
It  has  been  timed  for  a  drilling  period  of  1  min.  45  sec. 
A  25-,hp.  direct-current  motor  drives  the  main  shaft  by 
a  6-in.  Link-Belt  chain.  The  motor  is  mounted  at  the 
rear  on  a  heavy  cast-iron  pedestal  which  is  bolted  to 
both  the  main  body  and  the  base  casting.  The  floor 
space  requirements  of  the  machine  are  9  ft.  7J  in.  long 
by  8  ft.  3 J  in.  wide,  the  total  height  being  8  ft.  94  in. 

The  development  of  the  three-way  drilling  machine 
has  closely  followed  its  four-way  prototype  with  the 
same  general  features  as  may  be  seen  from  Fig.  8.  This 
machine  was  built  for  drilling  the  automobile  engine 

oil  pan  shown  standing  at  the  right.  Although  simpli- 
fied by  the  absence  of  the  inverted  spindle  head,  the 

heavy  structure  with  its  extensions  for  the  side  spindle 
heads  shows  the  substantial  design  of  the  machine. 

Tndirect-Fired  Cyanide  Furnace 
By  W.  H.  Addis 

The  economically  upkeep  of  the  cyanide  furnace  is  one 
of  the  most  troublesome  factors  with  which  heat-treat- 

ing departments  have  to  deal.  Where  such  furnaces  are 
run  24  hr.  a  day  they  must  possess  a  very  nice  com- 

bination of  qualities  in  order  to  be  practical. 
One  of  the  most  expensive  faults  of  the  average  fur- 

nace equipment  is  the  ever-recurring  shutdowns  due  to 

L 
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FIG.     1.     TH^    CYANIDE    FURNACE 

the  burning  out  of  pots,  but  this  fault  is  being  overcome 
to  some  degree  by  the  recent  advent  of  the  cast-steel 
pot  of  special  composition,  and  the  still  more  recent 
pots  of  nickel-chromium  alloy. 

Yet,  with  these  improved  containers  on  the  market, 
the  day  is  not  past  when  great  quantities  of  cast-iron 
pots  are  in  use,  and  in  most  types  ot  such  furnaces 
there  is  direct  contact  of  the  burner  flame  with  tht 
pot.  This  has  seemed  necessary  because  the  cyanide 
furnace  requires  a  very  flexible  heat  control  that  will 
enable  the  operator  to  raise  the  temperature  of  his  bath 
very  rapidly  to  counteract  the  chilling  effect  when  cold 
work  is  entered  in  the  melted  salts.  If  this  chilled  con- 

dition is  not  quickly  overcome  by  forced  firing  there 
will  be  a  marked  degree  of  variation  in  the  finished 
product,  especially  if  the  parts  be  small  and  the  desired 
case  very  light. 

In  the  indirect-fired  furnace  shown  in  Fig.  1,  the  fol- 
lowing conditions  are  met:  flexible  burner  control; 

indirect  firing  with  consequent  pot  protection  from 
wasting  flame  action;  low  fuel  consumption;  low  initial 
expense;  ease  of  repair  and  low  maintenance  costs. 

As  may  be  seen  in  the  engraving,  this  furnace  is 
almost  entirely  of  standard  firebrick  construction.  The 
floor,  or  base,  is  laid  with  firebrick  and  refractory 
cement,  and  upon  it  is  built  the  combustion  chamber 
Shown  in  Fig.  2.  Covering  the  top  of  this  rectangular 
chamber  are  four  special  flue-brick  forming  flues  or 
ports  for  the  distribution  of  heat  from  the  combustion 
chamber  beneath. 

Being  8  in.  thick  and  of  good  refractory  quality,  they 
will  last  about  two  months  of  day  and  night  continuous 
service  and  to  replace  them  is  but  the  work  of  a  few 
moments. 

Location  of  the  Burner 

The  burner  opening  is  in  the  center  of  the  back 

wall.  The  flame,  striking  directly  against  .'•  central 
baffle  brick,  is  diverted  to  the  right  and  left,  where  it 
is  in  turn  given  an  infolding  movement  at  either  end 
of  the  combustion  chamber  by  two  baffle  bricks  at  the 
front  corners  of  the  chamber.  A  clean-out  door  is  pro- 

vided at  either  side  of  the  burner  jwrt,  which  provides 
for  the  removal  of  all  cyanide  that  might  drip  down  into 
the  combustion  chamber  when  the  pot  burns  out. 

The  rectangular  side  walls  are  formeil  by  using  fire- 
brick slabs  4  in.  thick  upon  the  top  edges  of  which  the 

front  and  back  flanges  of  the  cast-steel  potj  rest. 

The  Pots  and  Forks 

It  might  be  interesting  to  describe  the  pots,  some- 
times called  baskets,  used  for  holding  the  work  :n  the 

cyanide,  one  of  which  is  shown  in  Fig.  3.  They  are 

made  by  sawing  a  piece  of  extra-heavy  steel  pipe  into 
suitable  lengths  and  welding  in  the  bottoms  after  which 
they  are  drilled  to  permit  the  escape  o:  cya:iide  into 
the  bath  when  they  are  lifted  out.  As  these  pots  and 
their  contents  are  too  heavy  to  be  comfortably  managed 
by  hand,  a  suitable  trolley  has  been  provided  which  will 
be  seen  in  Fig.  1. 

This  type  of  furnace  has  shown  such  decided  ad- 
vantages in  every  way  that  it  has  been  adopted  as  stand- 

ard equipment  by  the  plant  where  the  first  one  was 
desjirned  by  the  writer 

FIG. construction  of  furnack 
FIG,     3.      dipping    "BASKKT" 
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Hardening  Steel  Without  Distortion 
By  FRED.  H.  COLVIN 
fjditor,   American   Mavhinial 

What  would  it  mean  to  your  shop  and  to  the  coun- 
try at  large,  if  all  hardening  could  be  done  with- 
out distortion  or  breakage?  Hoio  much  could  be 

saved  if  we  could  avoid  the  necessity  of  correct- 
ing errors  due  to  hardening?  Herein  is  described 

a  method  which  enables  the  hardener  to  deter- 
mine definitely  the  proper  instant  for  quenching 

each  piece  to  be  hardened. 

WE  HAVE  become  so  accustomed  to  the  element 

of  uncertainty  in  connection  with  the  harden- 
ing of  steel  that  we  deliberately  allow  for  a 

certain  amount  of  distortion  in  such  small  tools  as  taps 
and  dies,  and  we  also  accept  a  certain  percentage  of 
loss  from  cracks  as  being  a  necessary  part  of  the 
process.  Whenever  we  happen  to  secure  perfect  results 
we  are  more  apt  to  consider  it  an  act  of  Providence 
than  the  result  of  correct  hardening  conditions.  But 
as  every  effect  has  its  cause,  so  must  there  be  causes 
for  good,  bad  and  indifferent  results  in  hardening  steel; 
and  it  has  evidently  been  the  privilege  of  the  Leeds  & 
Northrup  Company  to  discover  some  of  the  causes  and 
to  devise  apparatus  to  enable  the  expert  hardener  to 
secure  results  which  he  has  heretofore  deemed  impos- 

sible of  attainment.  For  it  must  be  distinctly  under- 
stood that  the  apparatus  and  the  method  to  be  described 

will  not  enable  the  novice  to  do  expert  work.  On  the 
contrary,  it  only  makes  it  possible  for  the  good  man 
to  do  better  work  than  ever  before  and  to  secure  results 
which  he  had  heretofore  considered  impossible. 

The  development  of  this  method  dates  back  several 
years,  during  which  time  it  has  been  tried  out  in  various 
ways  and  new  facts  discovered  as  time  went  on.  The 
critical  point  of  steel  has  long  been  studied  and  the 
endeavor  has  been  to  use  the  pyrometer  to  determine 
whether  the  furnace  reached  the  proper  heat  for  the 
kind  of  steel  being  treated. 

Careful  experiments,  extending  over  a  long  period  and 
with  practical  results  always  in  mind,  have  shown  that 
the  hump  in  a  pyrometer  record  of  a  piece  of  steel  may 
easily  vary  from  30  to  40  deg.  F.  in  accordance  with 
the  rate  at  which  it  is  heated.  For  example,  a  piece 
of  steel  heated  at  the  rate  of  15  deg.  per  minute  may 
appear  to  reach  its  critical  point  at  1370  deg.  F.,  while 
the  same  piece  of  steel,  heated  at  the  rate  of  40  deg. 
per  minute,  will  not  seem  to  reach  its  critical  point  until 
about  1400  deg.  F. 

This  does  not  mean  that  the  actual  critical  point  of 
the  steel  on  the  heated  side  is  affected  by  the  heating 
rate,  for  in  the  vast  majority  of  steels  at  least,  this  is 
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FIG.    1.      A  VIEW   INTO   THE   FURNACE 

FIG.  3.  DIAGRAM  OF  DIE  AND  HARDENING  TEMPERATURE 

not  the  case.  The  vital  point  is  that  the  apparent 
temperature  orthe  critical  point  has  no  bearing  on  the 
successful  operation  of  the  process. 

The  cause  of  the  variation  of  the  "hump"  on  the 
record  is  that  the  thermocouple  does  not,  while  the  steel 
is  rising  in  temperature,  measure  the  true  temperature 
of  the  steel  itself  at  any  given  instant.  The  couple  is 
outside  of  the  steel,  in  contact  with  it  or  nearly  in  con- 

tact, but  it  is  also  acted  upon  by  the  air  of  the  furnace 
and  subject  to  the  direct  action  of  the  heat  radiated 
from  the  furnace  walls.  Consequently,  the  thermo- 

couple, at  any  given  instant,  indicates  on  the  record  a 
temperature  that  is  neither  of  the  steel  nor  of  the  fur- 

nace itself,  but  is  a  mean  between  the  two. 
If  the  steel  is  heating  rapidly  there  will  be  a  greater 

difference  between  the  steel  and  the  furnace  than  when 

the  heating  rate  is  slow.  Consequently,  the  thermo- 
couple at  any  given  instant,  when  the  steel  is  heating 

rapidly,  will  indicate  a  higher  temperature  than  would 
be  the  case  were  the  steel  heating  slowly.  Hence,  on 

the  record,  the  "hump"  will  occur  at  a  higher  point  on 
the  temperature  scale  than  would  be  the  case  were  the 
steel  heating  more  slowly,  and  while  the  apparent  crit- 

ical point  would  be  higher,  the  actual  critical  range  is 
unchanged.  The  crucial  thing  is  that,  regardless  of  the 
heating  rate,  the  time  at  which  the  steel  passes  through 
the  critical  range  is  infallibly  indicated  by  the  record. 

This  discovery,  together  with  the  fact  that  steel 
heated  in  the  proper  way  and  quenched  at  exactly  the 
proper  point  can  be  hardened  without  distortion,  pointed 

out  the  necessity  of  some  heating  method-rn-which  the 
rate  of  increase  could  be  definitely  controlled.    This  led 
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FIG.   2.     THE  HARDBNING  UNIT 

to  the  adoption  of  the  electric  furnace  shown  in  Fig.  1, 
while  Fig.  2  shows  how  it  is  coupled  up  with  the  rheo- 

stat and  the  recording  pyrometer,  which  makes  a  com- 
plete unit. 

The  heating  element  of  the  furnace  is  the  thin  cylin- 
der shown  at  A,  Fig.  1,  which  contains  the  resistance 

wire  embedded  in  a  special  non-conductor.  The  wires 
are  quite  near  the  inner  surface  so  as  to  require  as 
little  current  as  possible  to  secure  the  necessary  heat, 
while  the  cylinder  itself  is  surrounded  by  heavy  seg- 

ments of  insulation  as  can  be  seen.  The  combination 
keeps  practically  all  the  heat  inside  the  inner  cylinder, 
and  one  of  the  surprising  features  of  the  furnace  is  the 
fact  that  the  cover  remains  cool  enough  to  be  easily 
handled  without  gloves. 

Fig.  2  shows  the  complete  hardening  outfit,  including 
the  quenching  tank,  with  a  die  which  has  just  been 
quenched.  The  diagram  shown  in  Fig.  3  is  the  record 
of  the  heating  of  the  die  shown  in  outline  in  the  left 
of  the  cut.  This  die  is  {ji  in.  thick,  4  in.  wide,  and  6i  in. 
long,  and  weighs  6  lb.  The  hardening  process  is  as 
follows : 

The  temperature  of  the  furnace  is  brought  up  to 
between  1300  and  1400  deg.  F.  and  the  current  shut  off. 
The  die  is  then  suspended  vertically  in  the  furnace  so 
that  the  lower  edge  rests  on  a  thermocouple  connected 
with  the  recorder  shown  on  the  stand  in  Fig.  2.  The 
heat  record  of  the  piece  begins  at  A,  Fig.  3,  and  it  will 
he  seen  that  the  temperature  line  increases  fairly  regu- 

larly up  to  B.  As  soon  as  the  work  and  the  furnace 
reach  the  same  temperature,  current  is  again  switched 
on,  preferably  at  a  rate  which  will  give  an  increase  of 
about  20  deg.  per  minute,  this  having  been  found  most 
satisfactory  for  carbon  steel. 

The  diagram  shows  that  the  furnace  had  begun  to 
cool  very  slightly  before  current  was  turned  on,  this 
being  indicated  by  the  small  loop  at  B.  From  this  point 
the  temperature  rises  uniformly  to  C,  where  the  steel 

enters  the  critical  period.  Watching 
the  change  here  very  closely,  the 
piece  was  removed  from  the  furnace 
when  it  reached  the  point  D,  this 
temperature  happening  to  be  1400. 
The  exact  temperature  in  degrees, 
however,  is  not  important,  the 
quenching  point  being  determined 
by  the  critical  period  in  the  partic- 

ular piece  of  steel  being  hardened, 
regardless  of  the  exact  temperature 
which  this  may  show  on  the  Fahren- 

heit or  other  scale. 
After  hardening,  the  die  was 

drawn  twice,  first  at  465  and  later  at 
495  deg.  F.  The  three  sets  of  figures 
on  the  die  block  show  the  scleroscope 
hardness  at  the  various  points,  the 
upper  figures  being  after  hardening, 
the  middle  figures  after  the  first 
drawing  and  the  lower  figures  after 
drawing  at  495  deg.  F.  The  uniform- 

ity is  quite  remarkable,  but  not  so 
much  so  as  the  fact  that  this  method 
of  hardening  retains  the  die  in  its 
original  shape  to  such  an  extent  that 
no  stoning  is  necessary  before  put- 

ting it  into  use.  This  is  all  the  more 
remarkable  when  we  consider  that 
the  die  is  quenched  in  brine,  which  is 

usually  considered  a  very  severe  shock  in  hardening 
tools  of  this  kind. 

Fig.  4  shows  a  punch  and  die  made  by  this  method 
some  time  ago,  and,  as  can  be  seen  from  the  water 
marks  still  on  the  die,  the  surface  of  this  has  never  been 
ground  since  the  first  hardening.  The  die  was  hardened 
by  this  method  and  retained  its  shape  to  suck  a  degree 
that  absolutely  no  grinding  or  stoning  was  necessary 
to  make  it  fit  the  punch  perfectly.  In  fact,  it  still  cuts 
tissue  paper,  although  it  has  in  the  meantime  been  used 
in  punching  metal  disks. 

That  this  is  not  simply  an  accident  is  indicated  by 

the  fact  that  over  800  punches  and  dies  have  been  hard- 
ened by  this  method,  and  in  no  case  has  it  been  neces- 
sary to  stone  or  in  otherwise  fit  the  die  and  punch 

together.  This  seems  to  indicate  that  the  reason  for 
distortion  has  been  discovered,  as  well  as  means  for 
overcoming  it. 

FIG.    4.      A  TTPICAL   PUNCH   .\^^^   DIE 
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One  of  the  interesting  features  of  the  punches  and 
dies,  and  which  proves  conclusively  the  practical  side  of 
the  process,  is  the  way  in  which  the  die  is  made  from 
the  punch.  The  punch  is  first  made  to  the  desired  size 
and  hardened.  The  die  is  then  cut  out  and  shaped  fairly 
close  to  the  finished  size.    It  is  then  broached  out  with 
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FIG. FURNACE    FOR    AUTOMOBII^E   GBiARS 

the  punch  which  has  already  been  hardened  and  the  die 
is  then  hardened  in  the  same  way  as  the  punch.  This 
method  of  hardening  holds  the  die  sufficiently  close  to 
the  shape  made  by  the  punch  as  to  avoid  the  necessity 
of  stoning,  which  is  the  almost  universal  custom. 

The  use  of  this  method  has  not  been  confined  to  the 
Leeds  &  Northrup  Company  plant,  but  it  is  now  being 

used  by  high-grade  automobile  manufacturers  for  hard- 
ening gears  so  as  to  prevent  the  distortion  which  neces- 

sitated the  grinding  of  the  piece  in  order  to  secure  per- 
fect gears  and  quiet  running.  The  furnaces  for  this 

work  are  shown  in  section  in  Fig.  5. 
This  illustration  shows  how  the  gears  are  held,  the 

location  of  the  thermocouple  and  the  general  arrange- 

FIG. 
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6.      A   RECORD    FROM    A    PRODUCTION    FURNACE 

ment.  In  Fig.  6  is  a  production  record  indicating  the 
regularity  with  which  the  furnaces  are  heated,  the  uni- 

form rate  of  heating  obtained  and  the  continuity  of  the 
whole  process.  No  time  was  lost  and  the  regularity  of 
the  45-min.  interval  is  remarkable.  It  is  also  interest- 

ing to  note  that,  in  spite  of  the  higher  cost  of  heating 
by  electric  current  when  the  total  cost  of  the  product 
is  considered,  the  balance  is  found  to  be  on  the  right 
side  of  the  ledger  by  a  very  wide  margin. 

Perhaps  the  greatest  difficulty  of  introducing  a  sys- 

FIG.    V.      AK  ArTO.MOBILK-l'I.AXT  INSTALLATION 
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tem  of  this  kind  lies  in  securing  men  with  the  proper 
training  who  will  appreciate  the  assistance  of  such  a 
device  and  who  can  make  use  of  it  to  the  fullest  extent. 
Experience  alone  will  enable  them  to  secure  best  results 
as  the  best  quenching  pwint  will  vary  with  the  size  of 
the  work  and  possibly  with  the  kind  of  steel  being 
handled. 

With  such  a  method  of  knowing  exactly  what  is  taking 
place  in  the  piece  or  pieces  being  hardened,  the  hardener 
can  learn  to  secure  exactly  the  results  he  desires  and 
can  depend  upon  securing  uniformity.  For,  unlike  the 
dependence  upon  obtaining  a  given  temperature,  this 
method  disregards  the  exact  number  of  degrees  but 
shows  positively  the  exact  time  at  which  the  work  passes 
into  the  critical  period,  so  that  the  hardener  can  watch 
for  the  end  of  this  period  and  can  remove  the  work  at 
such  a  time  as  his  experience  shows  to  be  best  for  the 
particular  kind  of  work  being  hardened. 

On  small  work,  quenching  is  done  at  or  just  before 
the  piece  passes  through  the  critical  period.  On  larger 
work  it  has  been  found  best  to  allow  it  to  pass  through 
the  period  by  a  given  amount,  depending  upon  the  size 
and  shape  of  the  piece.  All  special  treatment  of  this 
kind  must  be  worked  out  by  the  individual  hardener  for 
his  particular  work,  and  is  the  reason  why  no  device  of 
this  kind  can,  or  should,  attempt  to  take  the  place  of  the 
highest  skill  obtainable  for  this  work. 

With  such  a  method  of  control  it  is  easy  to  conceive 
of  the  possibility  of  so  controlling  the  time  of  quench- 

ing as  to  secure  a  given  amount  of  distortion,  either 
enlarging  or  shrinking,  should  such  a  change  be  neces- 

sary in  order  to  reclaim  work  a  little  over  or  under 
size.  This  is  in  keeping  with  the  old  practice  of  enlarg- 

ing pins  or  shafts  intended  for  force  fits  by  a  series  of 
heatings  and  coolings,  which  has  been  practised  by 
blacksmiths  for  many  years.  This,  however,  provides 
an  exact  method  of  accomplishing  this  should  it  be  neces- 

sary. The  main  advantage  of  the  system,  however,  is 
that  tools  or  other  work  can  be  hardened  with  the  cer- 

tainty of  retaining  their  exact  dimensions  and  of  avoid- 
ing the  losses  due  to  cracking,  which  has  heretofore  been 

considered  a  necessary  evil  in  connection  with  the  hard- 
ening and  treating  of  steel. 

A  recent  installation  in  an  automobile  plant  is  shown 
in  Fig.  7. 

Supporting  an  Overhanging  Fixture 
Automatically 

By  I.  B.  Rich 

The  illustration  shows  the  way  in  which  the  H.  H. 
Franklin  Manufacturing  Co.,  Syracuse,  N.  Y.,  was 
enabled  to  use  a  comparatively  light  knee-type  milling 
machine  for  a  job  which  would  otherwise  have  required 
a  much  more  expensive  machine. 

The  operation  is  milling  the  ends  of  the  main  bearing 
seats  of  the  aluminum  crank  case  shown,  this  requiring 
a  milling  arbor  the  full  length  of  the  crank  case  and 
carrying  14  coarse-tooth  cutters.  An  extension  overarm 
supports  the  arbor  at  the  outer  end,  and  also  near  the 
center,  and  it  will  be  noted  the  outer  arm  guides  the 
outer  end  of  the  fixture,  tying  the  arm  and  the  fixture 
together  against  cross  movement  and  insuring  the  align- 

ment of  the  arbor  and  the  work. 

Instead  of  attempting  to  support  the  overhanging 
weight  from  below,  a  simple  but  ingenious  counter- 

weight was  devised,  which  not  only  takes  care  of  the 

SUPPORTING    AN    OVERH.VNGING    FIXTURE 

overhang  at  a  fixed  point  but  allows  the  knee  to  be 

adjusted  vertically  to  any  desired  position,  and  main- 
tains its  support  in  all  positions.  The  work  is  fed  up 

to  the  cutters,  and  the  counterweight  takes  the  desired 
proportion  of  the  load  in  all  positions. 

An  Adjustable  Strap 
By  Joseph  C.  Fisher 

The  sketch  shows  an  adjustable  strap  or  clamp  which 
can  be  used  to  advantage  on  drilling,  milling,  and  plan- 

ing machines,  etc.,  that  is  a  great  time  saver  in  several 
ways;  for  instance,  when  a  man  gets  a  job  to  do  in 

any  one  of  these  machines,  he  doesn't  have  to  look 
aroupd  the  shop  for  a  half  hour,  trying  to  find  straps, 
bolts  and  blocking,  but  goes  to  the  tool  crib  and  asks 
for  an  adjustable  strap,  when  he  gets  the  three  in  one. 

AN   ADJUSTABLK  STRAP 
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IX.  Complete    List   and  Comparison 
of  Base  Curves 

Systematic  rnethodn  of  cam  construction  for 
different  types  of  fundamental  base  curves  have 
been  given  in  preceding  articles.  In  the  present 
issue  all  of  the  cams  from  these  base  curves  are 
brought  together  to  show  their  relative  sizes  for 
the  same  data.  Diagrams  are  introduced  to  show 
the  relative  velocities  and  accelerations  given  by 
each  type  of  cam.  The  methods  for  drawing 
these  diagrams  and  for  computing  the  cam 
factors  which  have  been  used  throughout  the 
series  are  also  given  in  this  issue. 

THE  base  curves  which  have  been  used  in  the 

previous  articles  are:  All-logarithmic  curve,  Fig. 
84;  logarithmic-combination  curve,  Fig.  88; 

straight  line.  Fig.  92;  straight-line  combination  curve, 
Fig.  96;  crank  curve.  Fig.  100;  parabola  curve,  Fig. 
104;  tangential  curve,  case  1,  Fig.  108;  circular  curve, 
case  1,  Fig.  112;  elliptical  curve.  Fig.  116;  cube  curve, 
case  1,  Fig.  120;  circular  curve,  case  2,  Fig.  124;  cube 
curve,  case  2,  Fig.  128,  and  tangential  curve,  case  2, 
Fig.  132. 
Comparison  of  base  curves,  their  applications  and 

their  characteristic  motions. — Figs.  84  to  135  illus- 
trate: (1)  The  forms  of  each  of  the  base  curves,  col- 

umn 1 ;  (2)  the  form  and  true  relative  size  of  cam,  all 
having  the  same  data,  column  2;  (3)  the  velocity 
diagram  for  each  cam,  column  3,  and  (4)  the  accelera- 

tion diagram  for  each  cam,  column  4. 
The  data  for  all  of  the  cams  and  diagrams  illustrated 

in  Figs.  84  to  135  are  as  follows:  (a)  The  follower 
to  rise  1  unit  in  a  60-deg.  turn  of  the  cam;  (b)  the 
follower  to  fall  1  unit  in  a  60-deg.  turn  of  the  cam; 
(c)  the  follower  to  remain  at  rest  for  240-deg.  turn 
of  the  cam,  and  (d)  the  maximum  pressure  angle  to 
be  30  deg. 

All  of  the  cam  charts  illustrated  in  column  1,  Figs. 
84  to  132,  include  only  the  first  item  in  the  above  data, 
and  they  show  therefore  only  one- sixth  of  their  full 
length.     In  column  2  the  entire  cam  is  shown  in  each 

Copyrigrht,  1919.  Franklin  DoB. 

case,  and  it  is  drawn  to  one-third  of  the  scale  used 
for  the  chart  in  column  1. 

Velocity  and  acceleration  diagrams  showing  char- 
acteristic action  of  cams  having  different  forms  of  base 

curves. — All  of  the  diagrams  in  column  3,  Figs.  86  to 
134,  show  the  velocity  given  to  the  follower  by  the  cam 
at  every  instant  during  the  follower  stroke.  In  each 
case  the  length  of  the  diagram  AC  represents  the  time 
required  by  the  cam  to  turn  through  60  deg.,  the  cam- 

shaft being  assumed  to  be  turning  with  uniform  angular 
velocity.  The  numbered  scale  on  each  diagram  shows 
the  relative  velocity  given  by  each  cam  at  any  phase 
of  the  stroke. 

All  of  the  diagrams  given  in  column  4  show  the  ac- 
celeration given  to  the  follower  by  the  different  cams. 

These  diagrams  have  a  special  interest  when  it  is 
remembered  that  force  ̂   mass  X  acceleration,  and  if 
the  mass  is  the  same  in  all  cases  the  ordinates  of  the 
diagrams  represent  the  forces  necessary  to  move  the 
follower  at  any  instant.  A  diagram  with  a  distinctively 

long  ordinate  indicates  that  the  cam  will  "run  hard"  at 
the  phase  where  the  long  ordinate  occurs.  The  scale 
numbers  shown  on  the  diagrams  are  based  on  the 
uniform  acceleration  given  by  the  parabola  cam  as 
shown  in  Fig.  107. 

Characteristic  Actions  of  Cams  Having 
Different  Base  Curves 

The  all'logarithmic  curve,  Fig.  84,  gives  the  smallest 
possible  cam  for  a  given  pressure  angle.  It  differs  from 
all  other  curves  in  that  it  gives  the  maximum  pressure 
angle  all  the  time  that  the  follower  is  moving,  whereas 

the  others,  with  the  exception  of  the  logarithmic-com- 
bination curve,  give  a  maximum  pressure  angle  for  an 

instant  only.  One  of  the  disadvantages  of  the  all- 
logarithmic  cam  is  that  it  causes  the  follower  to  attain 
nearly  its  full  velocity  instantaneously  and  causes  it 
to  come  to  rest  in  a  similar  manner,  thus  giving  a 
shock  at  the  beginning  and  end  of  the  stroke.  This  gives 
excessively  large  acceleration  and  retardation  at  the 

ends  of  the  stroke  and  causes  the  cam  to  "pound"  or 
"run  hard"  at  these  phases  of  its  action.  Another 
disadvantage  is  that  a  roller  cannot  be  used  with  it 
because  the  pitch  surface  has  a  sharp  edge,  or  angle, 
on  the  working  side  as  shown  at  C,  Fig.  85.    The  reason 
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why  a  roller  cannot  be  used  under  these  conditions  was 
explained  in  Article  III.  The  logarithmic  base  curve 
gives  a  slowly  changing  velocity  to  the  follower  with 
small  and  nearly  constant  acceleration  as  will  be  noted 
from  Figs.  86  and  87. 
Logarithmic-combination  curve. — The  disadvantages 

of  the  all-logarithmic  cam  may  be  overcome  by  rounding 
oflf  the  ends  of  the  logarithmic  base  curve  with  some 
other  useful  form  of  arc.  The  arcs  of  circles  could  be 

used,  as  illustrated  later  in  connection  with  the  straight- 
line  combination  curve,  but  they  would  give  variable 
acceleration  to  the  follower  at  the  beginning  and  at 
the  end  of  the  stroke.  The  best  arcs  for  rounding  off 
the  ends  of  the  logarithmic  curve  are  parabolic  arcs, 
which  give  uniform  acceleration  and  retardation  at  the 
beginning  and  at  the  end  of  the  stroke  and  therefore 
smoothest  and  easiest  action.  A  logarithmic-combina- 

tion base  curve  with  parabolic  end  arcs  is  shown  in 
Fig.  88,  its  corresponding  cam  in  Fig.  89,  and  its 
velocity  and  acceleration  diagrams  in  Figs.  90  and  91 
respectively. 

Straight  base  line. — The  characteristics  of  a  cam 
having  a  straight  base  line  have  already  been  considered 
in  article  II.  A  sharp  or  V-edge  sliding  follower  is 
the  only  kind  that  can  be  used  with  the  straight  base 
line  for  true  results ;  a  roller  cannot  be  used  for  reasons 
referred  to  in  a  preceding  paragraph.  The  form  of  the 
pitch  surface  of  the  cam  which  is  derived  from  the 
straight  base  line  is  the  Archimedean  spiral.  The 
straight  base  line  gives  the  smallest  simple  cam  for  a 
given  maximum  pressure  angle. 

Straight-line  combination  curve. — The  straight-line 
combination  base  curve  gives  increasing  velocity  and 
acceleration  at  the  beginning  of  the  stroke,  uniform 
velocity  and  zero  acceleration  during  a  large  middle 

portion  of  the  stroke,  and  decreasing  velocity  and  re- 
tardation at  the  end.  The  length  of  the  period  for 

uniform  velocity  and  the  amounts  of  acceleration  and 
retardation  depend  entirely  on  the  length  of  the  easing- 
•ff  radius.  This  may  be  taken  at  any  value.  The 
acceleration  diagram  in  Fig.  99  is  based  on  a  radius 
equal  to  the  follower  motion  as  shown  at  BA,  Fig.  96. 
The  shorter  this  radius  is  taken  the  nearer  the 
straight-line  combination  curve  approches  the  cam 
having  a  straight  base  line,  and  the  action  at  the 
beginning  and  at  the  end  of  the  stroke  becomes  more 
violent.  The  longer  the  easing  off  radius  is  taken 
the  nearer  the  combination  curve  approaches  the  cir- 

cular base  curve  of  Fig.  112  and  the  smoother  the 
action  will  be,  but  in  this  case  the  cam  will  be  relatively 
large. 

Crank  curve.— The  crank  curve  base  described  in 
article  II  gives  increasing  variable  velocity  during  the 
first  half  of  the  stroke  and  decreasing  variable  velocity 
during  the  last  half.  The  acceleration  and  retardation 
are  also  variable,  being  greatest  at  the  ends  as  may  be 
noticed  by  an  inspection  of  Fig.  103. 

Harrnonic  curve. — The  crank  curve  is  sometimes 
called  the  harmonic  curve,  due  to  the  fact  that  it  gives 
to  the  follower  a  motion  similar  to  that  described  by 

the  foot  of  a  perpendicular  let  fall  on  the  diameter  of 
a  crank  circle  from  a  crankpin  moving  with  uniform 
velocity  in  that  circle;  or,  in  other  words,  a  motion 
similar  to  that  of  a  crosshead  which  is  operated  from 

a  uniformly  rotating  crank  with  a  T-headed  or  "in- 
finite" connecting-rod.  It  will  also  be  observed  that 

the   crank   curve   is    a   projection    of   a    helix    onto   a 

plane  surface  parallel  to  the  axis  of  the  helix,  and  is 
further  a  sine  curve,  or  sinusoid,  in  which  the  length 
or  pitch  is  not  necessarily  equal  to  the  circumference 
of  the  construction  circle. 

Effect  of  crank  curve  following  its  tangent  line 
closely. — The  crank  curve  has  the  marked  characteristic, 
under  ordinary  conditions,  of  following  its  tangent  so 
closely,  as  for  example  on  each  side  of  E,  Fig.  100,  that 
when  the  crank-curve  chart  is  bent  to  form  the  cam,  as 
explained  in  article  III,  a  maximum  pressure  angle 
slightly  greater  than  30  deg.  is  produced  in  the  cant. 
In  the  case  illustrated  in  Fig.  101,  the  pressure  angle 
would  still  be  30  deg.  at  E,  but  it  would  be  30  deg. 
27  min.,  just  to  the  left  of  E  toward  A.  If  it  were 
desired  to  keep  the  maximum  pressure  angle  exactly  30 
deg.  instead  of  30  deg.  27  min.  it  could  be  done  by 
moving  all  the  points  from  A  to  C,  Fig.  101,  outward 
radially  by  the  amount  d  given  in  the  following  formula: 

d  = 

0.5/1 

V 1  +  ry  cot*  a. 
where  d  =  distance  the  points  on  the  pitch  surface,  as 
obtained  in  the  ordinary  way,  would  have  to  be  moved 
out  radially  to  obtain  exact  size  of  crank  curve  cam 
for  a  given  maximum  pressure  angle; 

h  =  total  rise  of  follower. 

b  =  angle  turned  by  cam  during  the  follower's  total 
rise,  in  radians. 
If  b  is  taken  in  degrees  the  number  180  must 
be  used  in  place  of  :;. 

a  =  pressure  angle  in  degrees. 
The  maximum  pressure  angle  of  30  deg.  would  then 

occur  where  the  enlarged  pitch  surface  crosses  the  pitch 
circle  which  would  be  slightly  to  the  left  of  E,  Fig.  101. 
The  cam  would  be  0.09  larger  in  maximum  radius,  or 
3.19  units  from  0  to  C  instead  of  3.10  as  shown  and 

as  used  in  practice. 
Another  way  of  obtaining  exact  results  with  the  crank 

curve  would  be  to  compute  the  length  of  the  chart 
from  the  following  formula : 

=0.56/1  J 

1  +  rr  cot'  a 
For  the  case  in  hand  I  would  equal  2.77,  which  if  will 
be  noticed  is  0.05  larger  than  the  practical  value  used 

in  Fig.  100.  With  this  length  of  chart  the  crank-curve 
base  line  would  not  reach  a  30-deg.  angle  in  the  chart, 
but  the  cam  pitch  surface  would  at  a  point  just  inside 
of  the  pitch  circle. 

Parabola  curve. — The  parabola  base  curve,  described 
in  article  III,  gives  uniformly  increasing  velocity  to 
the  follower  up  to  mid  stroke  when  the  velocity  is  twice 
that  produced  by  the  straight  base  line,  as  illustrated 
in  Figs.  106  and  94  respectively.  The  follower  has 
uniformly  decreasing  velocity  during  the  second  half  of 
its  motion.  Both  the  acceleration  and  the  retardation 
are  uniform  throughout  the  stroke  as  shown  by  the 

horizontal  lines  in  Fig.  107.  * 
Perfect  cam  action. — The  parabola  is  the  only  base 

curve  that  gives  a  theoretically  perfect  motion  so  far 
as  inherent  smoothness  of  action  is  concerned.  It  gives 
to  the  follower  the  same  gentle  motion  on  starting  as 
a  falling  body  has  when  starting  from  rest,  and  it 
brings  the  follower  to  rest  at  the  end  of  its  stroke  with 
the  same  gentle  action  reversed.  For  this  reason  the 

curve   is  sometimes  called  the  "Gravity  Curve."     The 
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curve  for  the  parabola  cam  is  also  referred  to  by  some 
as  the  curve  of  squares  from  the  fact  that  the  radial 
expansion  of  the  curve  varies  as  the  square  of  the 
time,  as  may  be  noticed  from  the  fact  that  the  con- 

struction numbers  1,  4,  9  and  16  in  Fig.  104  are  the 
squares  of  1,  2,  3  and  4  respectively.  In  Fig.  120, 
which  will  be  described  later,  a  curve  is  used^^in  which 
the  expansion  of  the  curve  varies  as  the  cube  of  the 
time. 

The  parabola  base  curve  will  also  operate  a  follower 
with  the  least  amount  of  effort  of  any  of  the  base 
curves,  due  to  the  fact  that  the  acceleration  is  con- 

stant. In  this  connection  actual  comparative  figures 
will  be  given  in  &  later  paragraph  under  the  heading 

of  "Comparison  of  Relative  Velocities  and  Forces." 
Comparison  of  parabola  and  crank  hose  curves. — 

While  the  paratjoia  "base  curve  combines  the  two  highest 
theoretical  considerations,  namely,  smoothest  possible 
motion  and  least  power  for  operation,  it  has  not  become 
«o  widely  used  a*  the  crank  curve.  This  may  be  due 
to  the  experience  of  builders  of  cams  who  have  found 
that  the  crank  curve  permits  of  a  smaller  cam  for  a 
given  pressure  angle  than  does  the  parabola,  or  for 
the  same  size  cams  the  pressure  angle  is  the  smaller 

for  the  crank  curve  and  therefore  does  not  "stick"  or 
"run  hard"  so  much  as  the  parabola  cam  of  equal  size. 
Figures  on  which  the  above  statements  are  based  may 
be  seen  in  Fig.  101,  where  it  is  shown  that  a  maximum 
radius  of  3.10  in.  is  required  for  a  lift  of  1  in.  in 
60  deg.  with  a  maximum.pressure  angle  of  30  deg.  when 
the  crank  curve  is  used,  while  in  Fig.  105  a  parabola 
cam  is  shown  to  require  a  maximum  radius  of  3.80  in. 
for  the  same  data.  The  crank  curve  has  obtained  some 

undue  comparative  credit  over  the  "parabola"  curve  on 
account  of  the  fact  that  the  "parabola"  was  constructed 
with  spaces  in'  some  other  ratio  than  1,  3,  5,  etc.  While, 
for  example,  a  true  parabola  may  be  constructed  with 
spaces  of  1,  2.  3  instead  of  1,  3,  5,  as  used  in  these 
articles,  the  parabolic  curve  of  the  cam  surface  in  the 
former  case  will  not  be  tangent  to  the  circular  part 
of  the  cam  surfaces,  or,  in  other  words,  the  base  curve 
EA  in  Fig.  104  will  not  be  tangent  to  the  horizontal 
base  line  of  the  chart  at  A,  but  will  intersect  it  at  that 

point.  A  "parabola"  cam  therefore,  with  ordinates  that 
are  in  any  other  ratio  than  1,  4,  9,  etc.,  will  actually 

show  "bright  spots"  and  rapid  wear  at  the  beginning 
and  end  of  the  parabolic  surface,  and  this  has  actually 
been  erroneously  charged  against  the  true  practical 
parabola  cam. 

A  further  comparison  of  the  parabola  and  crank  base 
curves  shows  that  their  velocity  and  acceleration  lines 
in  their  maximum  values,  Figs.  102,  103,  106  and  107, 
do  not  differ  to  such  an  extent  as  to  make  a  noticeable 

difference  in  the  action  in  many  cam  applications,  par- 
ticularly where  the  smoothe.';t  motion  is  not  essential 

nor  where  there  is  a  surplus  of  driving  power.  Further- 
more the  drawing  of  the  crank  curve  has  appeared  to 

some  builders  as  a  much  easier  and  better  understood 
procedure,  and  this  has  accounted  some  for  the  use 
of  the  crank  curve.  It  may  be  observed,  however,  that 
the  parabola  is  really  no  more  difficult  to  draw  than  the 
crank  curve,  and  when  it  is  fully  understood  it  is  quite 
certain  that  the  parabola  cam  will  come  into  a  more 
general  use  in  all  cases  except  where  space  is  ex- 

tremely limited,  or  where  special  considerations  of  the 
follower  motion  as  to  spring  or  gravity  action,  or  as 

to    low   striking   or    seating   velocity,    etc.,    become   es- 

pecially desirable.     The  subjects  of  spring  action  and 
low  striking  velocities  will  be  treated  later. 

Tangential  base  curve. — The  tangential  base  curve 
differs  from  the  others  in  that  it  cannot  be  directly 
constructed  by  graphical  processes.  The  cam  itself 
is  drawn  first  by  using  straight  lines  as  the  side 
boundaries  of  the  cam  lobe,  the  straight  lines  being 
rounded  off  at  the  ends  by  arcs  of  circles  or  other  smooth 
curves,  as  shown  in  Fig.  109.  At  the  inner  ends  the 
straight  lines  are  tangent  to  a  circle  which  has  the 
center  of  rotation  of  the  cam  as  its  center.  The  base 
curve  for  this  cam  is  useful  only  where  it  is  desired 
to  find  graphically  the  velocity  and  acceleration  dia- 

grams, and  when  it  is  so  used  it  must  be  derived  from 
the  cam  drawing. 

The  tangential  cam  for  case  No.  1  has  a  characteristic 
retardation  curve  in  that  it  is  convex  downward,  as 
shown  from  F  to  H  in  Fig.  Ill,  while  the  retardation 
curves  for  all  other  cams  that  have  intermediate  maxi- 

mum ordinates  are  either  straight  or  concave.  This 
characteristic  may  be  an  advantage  in  some  cam  ap- 

plications and  will  be  referred  to  in  a  later  paragraph 
on  the  use  of  springs  for  returning  the  follower.  The 
pressure  angle  factors  for  this  curve  for  the  data 
given  in  this  problem  are:  5.28  for  20  deg.,  3.62  for 
30  deg.,  2.82  for  40  deg.,. 2.36  for  50  deg.,  and  2.09 
for  60  deg.  These  factors  are  used  for  the  ordinates 
of  curve  9  in  Fig.  136,  which  shows  that  the  tangential 
cam,  for  the  data  of  problem  19,  has  the  advantage  of 
smaller  size  over  the  parabola,  circular,  elliptical  and 
cube  cams  when  the  lower  range  of  pressure  angles  are 
used,  but  it  begins  rapidly  to  lose  this  advantage 
at  angles  of  about  36  deg. 

Further  characteristics  of  this  tangential  cam  that 
may  be  used  to  advantage  in  assigning  data  are  that  if 
the  angle  turned  through  by  the  cam  is  twice  the  pres- 

sure angle  the  maximum  retardation  for  the  circular 
easing-off  arc  of  the  cam  will  occur  at  the  end  of  the 
stroke,  as  shown  at  CH,  Fig.  Ill,  and  that  the  retarda- 

tion at  the  point  on  the  cam  where  the  arc  joins  the 
straight  line  will  be  0.866  CH,  as  shown  at  EF,  Fig.  111. 
If  the  angle  turned  through  by  the  cam  during  the  mo- 

tion of  the  follower  is  greater  than  twice  the  pressure 
angle  the  retardation  value  will  still  be  a  maximum  at 
the  end  but  will  be  less  than  0.866  of  this  value  at  the 
point  where  retardation  begins,  that  is,  EF  will  be  still 
shorter  in  comparion  with  CH  than  it  is  shown  in  Fig. 
111.  This  condition  has  a  practical  value  in  that  it  al- 

lows a  lighter-weight  or  smaller  spring  to  return  tht 
follower  where  a  spring  is  used.  If  the  angle  turned 
through  by  the  cam  during  the  motion  of  the  follower 
is  less  than  twice  the  pressure  angle  the  retardation 
at  EF  will  be  greater  than  0.866  CH,  and  if  it  is  much 
less  the  retardation  value  will  be  a  maximum  at  the 

point  where  the  easing-off  arc  joins  the  straight  line, 
that  is,  EF  will  be  greater  than  CH. 

Circular  base  curve. — The  circular  base  curve  gives 
variable  velocity  and  acceleration  to  the  follower  the 
first  half  of  the  follower  stroke  and  also  variable  velocity 
and  retardation  during  the  last  half,  as  shown  in  Figs. 
114  and  115.  It  will  be  noticed  that  the  circular  curve. 
Fig.  112,  and  the  elliptical  curve.  Fig.  116,  give  nearly 

the  same  sized  cams,  and  that  the  velocity  and  accelera- 
tion diagrams  for  each  are  quite  similar. 

Elliptical  base  curve. — The  elliptical  base  curse  gives 
variable  velocity  and  variable  acceleration  to  the  fol- 

lower.    By  using  different  ratios  for  the  horizontal  and 
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vertical  axes  of  the  ellipse  on  which  the  curve  is  based 
the  velocity  of  the  follower  may  be  made  to  increase 
rapidly  or  slowly  at  the  start  and  the  cam  may  be  made 
small  or  large  and  still  not  exceed  a  given  maximum 
pressure  angle. 

Elliptical  bane  curve,  ratio  7  to  4. — As  stated  in  the 
preceding  paragraph  the  elliptical  cam  may  be  based 
on  ellipses  having  various  proportions  between  their 
major  and  minor  axes.  When  the  proportions  are  as 
7  :  4,  as  in  Fig.  116,  where  FG  =  7.  and  FC  =  4,  the 
length  of  the  chart  will  be  3.9.5  times  the  travel  of  the 
follower  for  a  maximum  pressure  angle  of  30  deg.  The 
cam  will  be  larger,  but  the  velocity  of  the  follower  will 
be  less  at  startirig  and  stopping  and  greater  at  mid 
stroke  than  for  any  of  the  cams  described  thus  far.  If 
a  still  lower  starting  and  stopping  velocity  is  desired 
with  an  elliptical  cam,  it  may  be  obtained  by  making  the 
ratio  of  horizontal  to  vertical  axes  on  the  chart  as  8  : 4, 
9  :  4,  or  greater,  instead  of  7  :  4  as  here  used.  The  draw- 

backs to  increasing  the  ratios  above  7  :  4  are  increased 
size  of  cam  and  high  velocity  at  mid  stroke  for  a  given 
pressure  angle. 

Elliptical  base  curve  ratio  2  to  4. — The  cam  produced 
from  the  elliptical  base  curve  is  shown  in  the  preceding 
paragraph  to  give  a  certain  characteristic  action  to  the 
follower  when  the  ratio  of  the  horizontal  axis  to  the 
vertical  axis  is  7  to  4.  When  the  ratio  is  2  to  4  a 

totally  different;  characteristic  follower  action  is  ob- 

tained, as  may  "be  determined  by  a  process  of  construc- tion similar  to  that  shown  in  Figs.  116  and  117.  The 
cam  itself,  with  a  ratio  of  2  to  4,  will  be  much  smaller 
for  a  given  pressure  angle,  as  may  be  seen  by  comparing 
the  abscissas  of  curves  No.  5  and  No.  11  in  Fig.  136. 
Where  it  is  desired  to  use  a  very  small  cam  for  a  given 

pressure  angle,  the  2  :  4  elliptical  curve  will  have  an  ad- 
vantage over  the  ordinary  straight-line  combination 

curve  above  27°,  as  may  be  noted  from  an  inspection  of 
curves  No.  5  and  No.  6,  Fig.  136;  but  it  is  at  a  dis- 

advantage compared  with  the  logarithmic-combination 
cam  at  all  pressure  angles,  as  is  shown  by  a  comparison 
of  curves  No.  2  and  No.  5. 

Elliptical  base  curve  equivalent  to  nearly  all  other 
base  curves. — Since  the  elliptical  base  curve  may  be 
constructed  with  any  ratio  of  horizontal  to  vertical  axis 
it  has  a  range  of  usefulness  over  the  entire  field  covered 
by  all  the  other  base  curves  except  the  logarithmic 
curve.  When  the  horizontal  axis  of  the  ellipse  is  zero 
the  elliptical  base  curve  coincides  exactly  with 
the  straight-line  base.  As  the  horizontal  axis  increases 
in  length,  the  vertical  axis  remaining  constant,  the 
elliptical  base  curve  crosses  the  straight-line  combina- 

tion curve.  When  the  horizontal  axis  of  the  ellipse 

equals  the  vortical  axis  the  elliptical  base  curve  is  identi- 
cal with  the  crank  Curve.  As  the  horizontal  axis  con- 

tinues to  increase,  the  elliptical  curve  approximates  very 
closely  indeed  to  the  parabola  when  the  ratio  of  horizon- 

tal to  vertical  axes  is  as  11  to  8.  A  further  general 
characteristic  of  the  elliptical  curve  is  that  the  starting 

and  stopping  velocities  grow  smaller  and  also  the  ac- 
celerations or  starting  and  stopping  forces  grow  smaller 

as  the  horizontal  axis  of  the  ellipse  grows  larger. 
Cube  Cuf^. — The  cube  curve  gives  extremely  low  and 

slowly  increasing  velocity  to  the  follower  for  a  con- 
siderable period  after  starting,  as  may  be  noticed  by 

an  inspection  of  the  velocity  curve  AE,  Fig.  122,  which 
shows  the  distinguishing  characteristic  that  the  velocity 
curve   is   tangent   to   the   line  AC.     This   curve   is   the 

only  one  that  gives  uniformly  increasing  acceleration 
to  the  follower,  starting  from  zero,  as  indicated  by  the 
straight  inclined  line  AD  in  Fig.  123.  The  disadvantage 
of  the  cube  curve,  however,  is  that  it  gives  an  extremely 
large  cam  for  a  given  maximum  pressure  angle  if  it 
is  used  in  the  same  way  that  the  preceding  curves  are 
used,  that  is,  if  it  is  made  up  of  two  similar  arcs  placed 
in  reverse  order.  If  the  cube  curve  were  so  drawn  it 
would  be  made  up  of  two  arcs  similar  to  AE,  Fig.  120, 
and  the  pres.sure  angle  factor  would  be  5.20  as  compared, 
for  example,  with  3.46  for  the  parabola,  and  the  maxi- 

mum radius  of  the  cam  would  be  5.47  against  3.80  for 
the  parabola. 

The  characteristic  velocities,  accelerations  and  re- 
tardations produced  by  the  cube  curve  cam  are  shown  in 

Figs.  122  and  123  respectively.  From  the  latter  it  may 
be  seen  that  the  acceleration  and  retardation  lines  AD 

and  FH  respectively  are  straight  inclined  lines  char- 
acteristic of  the  cube  curve.  When  the  retardation  line 

FH  is  extended,  as  shovra  by  the  long-dash  line.  Fig. 
123,  it  passes  through  the  zero  point  of  the  diagram. 

A  cam  with  this  characteristic  may  have  particular  ad- 
vantages in  some  instances,  one  of  which  will  be  re- 

ferred to  later  in  the  discussion  of  the  relative  strength 
of  springs  necessary  to  return  the  follower. 

In  the  second  cases  of  the  circular  and  cube  curves 
illustrated  in  Figs.  124  and  128  the  follower  does  not 
attain  full  velocity  until  it  reaches  three-fourths  full 
stroke.  In  these  cases  the  follower  starts  and  stops 
very  slowly  at  one  end  of  the  stroke.  The  velocities 
at  mid  stroke  are  approximately  1.2  and  1.0  as  may 
be  noticed  from  the  dash-line  construction  in  Figs. 
126  and  130  respectively,  against  2.2  and  1.7  as 
shown  for  similar  base  curves  in  Figs.  114  and  122. 
The  accelerations  at  the  beginning  of  the  return  stroke, 
however,  are  very  high,  particularly  for  case  2  of 
the  cube  curve  which  ranges  from  3.2  to  4.8  as  shown 
in  Fig.  131.  Herein  lies  the  disadvantage  of  these 
cams.  They  are  useful  only  where  extremely  low 
starting  velocity  is  required  at  one  end  of  the  stroke 
and  where  a  rapid  change  of  velocity  at  the  other  end 
of  the  stroke  is  immaterial.  It  would  require  a  power- 

ful spring  to  keep  the  follower  roller  in  contact  with  the 

cams  at  high  speeds,  and  if  they  were  used  on  a  posi- 
tive-drive cam  there  would  be  rapid  wear  at  the  be- 

ginning of  the  return  stroke. 
Case  2  of  the  tangential  cam  is  even  worse  in  this 

respect,  having  a  greater  acceleration  on  the  return 
stroke,  as  showm  at  EF  in  Fig.  135.  This  tangential 
cam  has  not  even  the  advantage  of  low  velocity  at  the 
end  of  the  return  stroke  as  have  the  two  preceding 
cases.  This  may  be  noted  by  comparing  the  steepness 
of  the  velocity  lines  in  Figs.  134,  130  and  126. 

Method  of  determining  velocities  and  acceleration. — 
The  velocity  and  acceleration  values  in  the  diagrams 
shown  in  Figs.  86  to  135  may  be  found  by  graphical 
methods  which  are  simple  and  quite  accurate  enough 
for  most  practical  purposes  if  precision  in  drawing  i.s 
followed.  The  graphical  method  applies  to  all  forma 
of  cams  and  starts  with  the  cam  chart.  Its  applica- 

tion, however,  is  illustrated  only  in  connection  with 
the  circular  cam  chart  in  Fig.  112,  it  being  unnecessary 
to  add  similar  lines  to  all  the  other  chart  drawings 
as  the  constructions  would  be  the  same  in  every  case. 

The  use  of  time-distance  and  time-velocity  diagrams. 
—The  chart  curve  AEC,  Fig.  112,  for  our  present 

purpose  may  be  termed  a  time-distance  curve  in  which 
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the  abscissa  AR  represents  time  and  the  ordinates 
parallel  to  AB  represent  distances  traveled  by  the  fol- 

lower at  corresponding  times.  If  then  the  time-distance 
curve  were  a  straight  line  the  velocity  of  the  follower 
would  be  constant.  We  may  consider  for  the  instant 
that  the  time-distance  curve  is  straight  at  E  and  draw 
a  straight  line  EP  tangent  at  that  point.  If  this  were 
the  time-distance  line,  and  if  it  were  continued  for  a 
time  period  represented  by  ED,  the  follower  would 
have  moved  the  distance  PD  in  the  time  represented 
by  ED.  If  ED  is  considered  as  a  unit  of  time,  then 
PD  becomes  a  measure  of  velocity  and  its  length  is 
laid  off  in  Fig.  114,  at  XE,  which  is  at  the  center  of 
the  time-velocity  diagram.  The  length  AC  of  the 
velocity  diagram  may  be  any  convenient  value  for  the 
purpose  of  comparison.  The  distance  DE,  Fig.  112, 
or  one-half  the  length  of  the  cam  chart,  was  selected 
as  a  time  unit  because  it  is  a  convenient  length  and 

because  the  length  of  one-half  of  each  cam  chart  repre- 
sents the  same  amount  of  time  in  each  of  the  chart 

drawings.  This  is  because  the  data  are  the  same  in 
all  the  cams  represented  in  Figs.  84  to  135.  To  find 
other  points  on  the  time-velocity  diagram  divide  the 
time-distance  curve  by  a  number  of  equally  spaced 
ordinates,  as  shown  at  J,  I,  H,  Fig.  112.  The  tangent 
to  the  curve  at  K,  on  the  ordinate  JV  is  KM,  and 
the  time  unit  KL  is  equal  to  DE.  Then,  froni  the 
same  reasoning  as  given  above  for  the  point  E,  LM 
becomes  a  measure  of  the  velocity  of  the  follower  at  K 

and  it  is  laid  off  at  ML  in  Fig.  114.  Similar  construc- 
tions are  repeated  at  the  other  points  and  the  time- 

velocity  diagram  completed. 
The  time-acceleration  diagrams  are  found  graphically 

from  the  time-velocity  diagrams  by  similar  construc- 
tions. In  Fig.  114  a  tangent  ES  is  drawn  to  the 

time-velocity  curve  at  E,  and  if  the  velocity  of  the 
follower  is  continued  along  this  line  for  a  time  repre- 

sented by  EQ  it  will  lose  a  velocity  of  QS  in  the  time 
EQ.  Such  loss  in  velocity  is  retardation  and  con.se- 
quently  the  distance  SQ  is  laid  off  at  ED  at  the  center 
of  the  time-acceleration  diagram  in  Fig.  115.  The  line 
ES  in  Fig.  114  was  drawn  to  the  left,  and  consequently 
downward  to  make  the  drawing  more  compact.  In  this 

way  retardation  instead  of  acceleration  was  found  log- 
ically. Had  the  tangent  line  ES  been  dravra  to  the  right, 

and  con.sequently  upward,  the  value  QS  would  have  been 

found  just  the  same  and  would  have  been  called  accelera- 
tion. The  length  of  the  acceleration  diagram  AC,  Fig. 

115,  may  be  taken  any  value;  also,  the  time  unit  EQ 
in  Fig.  114  may  be  taken  any  value  entirely  independent 
of  the  time  unit  used  in  Fig.  112,  so  long  as  the  same 

length  of  line  is  taken  in  all  the  velocity  diagrams  as 
the  time  unit  in  making  compari-sons. 

If  a  definite  speed  is  assigned  to  the  cam  then  all 

the  lines  in  the  time-distance,  time-velocity  and  time- 
acceleration  diagrams  will  have  a  definite  value  in  feet 

and  in  seconds,  and  by  closely  following  these  value.« 
the  diagrams  may  be  scaled  so  as  to  interpret  them 

in  the  ordinary  units  of  feet  and  seconds,  even  if 

arbitrary  time  lines  have  been  used  in  constructing 

the  diagrams.  For  example,  suppose  that  the  cam  in 

Fig.  113  is  turning  at  120  r.p.m.  Then  it  will  require 

,»^  sec.  to  turn  through  the  60-deg.  angle  DOC,  and  DE 

in  Fig.  112  will  represent  ̂ 'j  sec.  DP  measures  0.43 

in.,  or  0.0358  ft.  Therefore 'the  velocity  of  the  follower 
at  E  will  be  0.0358  ft.  per  /j  sec.,  or  0.8.59  ft.  per 
second.  The  scale  on  XE,  Fig.  114,  would  then  be 

graded  so  that  a  mark  at  0.859  would   fall  at  £■.     In 

Fig.  114  AC  represents  j'^  sec,  and  QE  V*  sec.  Since 
XE  represents  0.859  ft.  per  second  in  this  example  QS 
represents  0.644  ft,  per  second  to  the  same  scale.  There- 

fore the  acceleration  is  0.644  ft.  per  second  per  ̂ \  sec. 
or  30.9  ft.  per  second.  The  scale  on  ED,  Fig.  115,  would 
then  be  graded  so  that  a  mark  at  30.9  would  fall  at  D. 

Another  set  of  construction  lines  for  obtaining  an 
ordinate  in  the  acceleration  diagram  is  shown  at  LTV, 
Fig.  114,  where  LT  is  the  same  length  as  EQ  and  VT 
is  the  acceleration  and  is  laid  off  at  VT  in  the  accelera- 

tion diagram,  Fig.  115. 

Degree  of  precision  obtained  by  graphieql  method. — 
In  Fig.  112  the  tangent  lines  may  be  drawn  with  pre- 

cision because  the  curve  AE  is  an  arc  of  a  circle,  but 
in  the  other  curves  the  center  of  curvature  for  each 
of  the  construction  points  is  not  known  and  the  tangent 
must  therefore  be  drawn  by  eye.  Even  here  consider- 

able precision  may  be  obtained  if  in  so  drawing  the 
tangent  it  is  remembered  that  the  tangent  at  L,  Fig. 
114,  for  example,  will  be  practically  the  same  distance 
from  V  as  it  is  from  E  when  it  passes  each  of  these 
points,  provided  V  and  E  are  on  ordinates  equally  spaced 
and  provided  also  that  the  curve  AE  has  a  fairly  uni- 

form rate  of  curvature  on  both  sides  of  L.  If  the 
radius  of  curvature  to  the  right  of  L  should  grow 
noticeably  shorter  than  the  radius  of  curvature  to  the 
left  of  L  the  tangent  at  L  would  pass  a  little  closer 
to  U  than  to  E.  If  in  addition  to  using  such  judgment 
as  here  indicated  in  the  drawing  of  tangents  to  irregular 
curves  a  sufficient  number  of  points  are  taken  closely 
together,  and  if  the  newly  derived  curve  is  drawn 
smoothly  through  the  average  positions  of  plotted  points, 
a  remarkable  degree  of  accuracy  may  be  obtained  by 

the  graphical  method  of  obtaining  velocity  and  accelera- 
tion diagrams. 

Comparison  of  relative  velocities  and  forces  produced 

by  cams  having  different  base  curves. — This  comparison, 
which  may  be  made  by  studying  the  several  velocity  and 
acceleration  diagrams  in  Figs.  86  to  135,  is  also  shown 

TABLE  OF  RELATIVE  MAXIMUM  VELOCITIES  OF  FOLLOWER  AND 

RELATIVE  DIRECT  AMOUNTS  OF  POWER  NEEDED  TO 

OPERATE  CAM   DURING  .ACCELERATION  AND 

RETARDATION 

Ueiativc Maxiiiiuiii 
Form  of  Cam  Velocities 

Column  I  Column  2 

All-IoKftrithniic          I   28 
Logarithniic-conibinatton          ) .  40 
Straight. line           1.00 
Straight-line  combination  curve  (r  =  /j)       1 . 3 1 
CranK  curve          1-57 
Parabola          2.00 
Tangential  curve,  case  I          2 .  09 
Circular  curve,  case  I          2.16 
Elliptical  curve    2 .  28 
Cube  curve,  case  I    ...        2 .  40 
Circular  curve,  case  2  2.16 
Cube  curve,  case  2          2.  79 
Tangential  curve,  "-ase  2         3 ,  39 

Relative  Amounts  of  Direct 
Powfr.  .\eeded   to   Operate 

Cam 

During 

.Acceleration Retardation 
Column  3 CuKmin  4 

i:82 1  82 

1.99 

L99 

1.25 

1   25 
1  00 

1  OO 

1   58 

1.10 1  44 

1  44 
1.60 1  60 
1.95 

1  95 0.96 
2  86 

1.80 

4.80 

2.55 6.39 

in  the  table  where  the  maximum  velocities  of  the  fol- 

lower are  shown  in  Column  2  and  the  maximum  accelera- 
tion and  retardation  values  in  Columns  3  and  4.  Since 

force  equals  acceleration  multiplied  by  mas.s,  the  direct 

effort  required  to  move  the  follower  is  proportional  to 

the  acceleration,  and  therefore  the  relative  direct  power 

needed  to  operate  the  follower  for  various  cams  is  alato 
shown  in  Columns  3  and  4. 

The  parabola,  it  will  be  noticed  from  the  table  add 

from  Fig.  107,  requires  the  least  direct  effort,  co*» 
sidering  the  entire  cycle  of  the  follower.     This  effort  h 
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Comparison  of  Cams  for  Different  Base  Curves,  all  having  same  Data 

Column    1 
Cam  Charts  and  Base  Curves 
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Column  1 
Cam  Charts  and  Base  Curves 

for  One-sixth  of  Cam 
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Column  3 
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represented  by  unity  for  purposes  of  comparison.  The 
circular  base  curve  cam,  case  2,  Fig.  127,  requires  a 
trifle  less  effort  than  the  parabola  cam  while  on  accelera- 

tion on  the  forward  stroke,  but  2.86  times  the  effort 
of  the  parabola,  while  the  follower  is  on  acceleration 
during  the  return  stroke  where  a  double-acting  cam 
is  used.  For  a  single-acting  cam  the  values  given  in 
Column  4  show  the  relative  forces  necessary  to  suffi- 

ciently accelerate  the  follower  on  the  return  stroke  so 
as  to  keep  it  in  contact  with  the  cam. 

The  efforts  required  by  various  base  curves  in  com- 
parison with  the  parabola,  which  is  taken  at  1.00,  are 

as  follows:  1.25  for  the  crank  curve.  Fig.  103;  1.44 
for  the  circular  curve,  case  1,  Fig.  115;  1.58  for  the 
tangential  curve,  case  1,  Fig.  Ill;  1.60  for  the  elliptical 
curve.  Fig.  119;  1.82  for  the  logarithmic-combination 
curve.  Fig.  91 ;  1.95  for  the  cube  curve,  case  1,  Fig.  123 ; 
and  1.99  for  the  straight-line  combination  curve.  Fig. 
99.  These  figures  are  for  the  symmetrical  chart  curves. 
Among  the  unsymmetrical  chart  curves  shown  in  Figs. 
124,  128,  etc.,  much  larger  direct  forces  even  may  be 
required  to  operate  the  cam  as  illustrated  by  the  relative 
maximum  values  of  2.9  for  the  circular  curve,  case  2, 
Fig.  127;  4.8  for  the  cube  curve.  Fig.  131,  and  6.4  for 
the  tangential  cam,  case  2,  Fig.  135. 

Cam  follower  returned  by  springs. — Although  the 
cam  built  from  the  parabola  chart  pitch  curve  gives 
the  smoothest  motion  and  requires  the  least  direct  power 
to  operate  it  so  far  as  the  cam  and  follower  only  are 
concerned  there  may  be  other  considerations  in  the 
design  that  make  or  appear  to  make  some  other  form  of 
chart  pitch  curve  more  desirable.  For  example,  when 
a  follower  is  returned  by  a  positive-drive  parabola  cam, 
or  when  it  is  returned  by  gravity,  the  parabola  cam 
gives  the  best  action  because  the  pull  on  the  follower  is 
constant  all  the  time,  but  when  the  follower  is  returned 
by  a  spring  the  spring  reacts  on  the  cam  with  a  uni- 

formly increasing  pressure  during  the  outstroke  as 
represented  by  the  straight  inclined  dash  line  SP  in 
Fig.  107,  and  with  a  reverse  uniformly  decreasing  pres- 

sure during  the  instroke. 
If  the  spring  pressure  acting  on  the  cam  is  zero  when 

the  follower  is  at  rest  in  its  lowest  position  the  spring- 
compression  line  would  be  represented  by  the  straight 
line  AN,  Fig.  107,  starting  at  A  and  inclined  so  as  to 
touch  the  retardation  line  as  at  F.  Inasmuch  as  there 
would  always  be  some  compression  in  the  spring,  even 
when  the  follower  is  at  rest,  a  margin  of  compression 
will  be  taken,  as  illustrated  at  AS.  The  practical  spring- 
compression  line  will  therefore  be  SP  parallel  to  AN. 
As  the  follower  moves  out,  its  acceleration  during  the 
first  part  of  the  stroke  produces  increasing  pressure 
between  the  cam  surface  and  the  spring-actuated  fol- 

lower as  represented  by  the  increasing  length  of  the 
ordinates  from  SB  to  RD.  At  mid  stroke  the  follower 
begins  to  slow  up.  In  the  case  shown  in  Fig.  107  the 
slope  of  the  spring-pressure  line  was  taken  so  as  to 
have  the  same  spring  pressure  (RF  =  SA)  on  the  cam 
at  mid  stroke  as  it  has  when  it  is  at  rest.  The  line 
SP  could  have  been  given  a  steeper  slope  if  a  larger 
margin  of  pressure  than  RF  had  been  desired  at  mid 
stroke.  This  would  have  required  a  heavier  spring. 
From  mid  stroke  to  the  end  there  is  again  an  increasing 
margin  of  pressure,  the  maximum  being  represented  by 
the  difference  between  the  ordinates  PH  and  RF.  The 

full  strength  of  the  spring  which  would  have  to  be  used 
would  be  represented  by  the  ordinate  PC. 

Relative  strength  of  spring  required  for  crank, 
tangential,  cube  and  parabola  base  curve  cams. — Al- 

though the  parabola  cam,  with  its  perfect  action  as 
described  in  preceding  paragraphs,  permits  of  the  use 
of  a  light  spring  when  a  single  spring  is  used  to 
return  the  follower,  the  crank  curve,  tangential  curve 
and  cube  curve  cams  may  each  be  designed  to  operate 
v.ith  somewhat  lighter  springs.  Spring-compression 
lines  for  each  of  the  three  last-mentioned  cams  are 
shov/n  at  SP  in  Figs.  103,  111  and  123,  and  the  maxi- 

mum compression  required  of  a  single  spring  in  each 
case  is  1.75,  2.35  and  2.30  as  compared  with  2.40  for  the 
parabola  cam  as  shown  in  Fig.  107.  The  return  spring 
pressure  between  the  follower  roller  and  the  cam  surface 
when  the  crank  base  curve  is  used  is  more  nearly  uni- 

form throughout  the  entire  stroke  than  it  is  with  any 
other  type  of  cam,  as  may  be  noticed  from  the  maximum 
and  the  average  ordinates  between  the  acceleration- 
retardation  curve  and  the  spring  pressure  line  SP  in 
the  several  diagrams. 

Cube  curve  cam  specially  adapted  for  a  follo%ver  re- 
turned by  a  spi-ing.- — The  cube  curve  cam  possesses  one 

characteristic  over  the  others  in  that  the  pressure  be- 
tween the  cam  and  the  follower  is  absolutely  uniform 

during  the  latter  part  of  the  up  stroke  and  the  first  part 
of  the  down  stroke  when  the  follower  is  returned  by  a 
spring,  as  shown  by  the  parallel  lines  FH  arid  RP,  Fig. 
123.  This  gives  an  advantage  of  smooth-running  and 
uniform  wear  when  the  spring  is  under  its  greatest  com- 

pression. 
The  pressure  between  the  spring-actuated  follower 

and  the  cam  is  variable  throughout  the  stroke  in  all 
cams  except  during  part  of  the  stroke  with  the  cube 
curve  cam.  And  it  may  readily  happen  that  the  accelera- 

tion called  for  by  the  cam  is  so  great  that  the  spring 
will  not  be  strong  enough  to  keep  the  follower  roller 
against  the  cam  surface,  as  may  be  specially  noticed  at 
or  near  the  beginning  of  the  return  stroke.  This  is 
illustrated  in  Fig.  127,  where  the  spring  pressure 
against  the  follower  which  would  be  necessary  to  hold 
it  to  the  cam  is  represented  by  FE.  whereas  if  a  spring 
of  the  same  strength  as  for  the  cube  curve  cam,  Fig. 
123,  were  used  the  pressure  at  the  phase  E,  Fig.  127, 

would  be  only  RE.-  This  means  that  the  cam  will  "run 
away"  from  the  follower  because  the  spring  is  not 
strong  enough  during  the  part  of  the  stroke  represented 
by  TFR  to  press  the  follower  against  the  rapidly 
receding   cam   surface. 

In  order  to  keep  the  follower  roller  against  the  cam- 
surface  where  cams  with  large  retardation  values  are 
used,  as  in  Figs.  91,  99,  127,  131  and  135,  a  compara- 

tively heavy  spring  is  required  which  will  be  unneces- 
sarily strong  during  a  very  large  part  of  the  stroke, 

or  else  two  springs  will  be  required,  the  second  one  to 
come  into  action  when  needed.  Both  cases  are  illus- 

trated in  Fig.  127.  A  single  heavy  spring  that  will 
exert  a  pressure  represented  by  WV  will  keep  the  fol- 

lower roller  against  the  cam  surface  at  all  times,  the 
minimum  pressure  between  the  two  occurring  at  FG; 
or  a  single  and  much  lighter  spring  exerting  a  pressure 
lepresented  by  SP,  Fig.  127,  may  be  used,  and  then  a 
second  and  shorter  spring  with  an  initial  compression 
represented  by  ME  may  be  so  placed  as  to  come  into 
action  at  E  so  that  the  combined  pressure  of  the  two 
springs  on  the  follower  is  ME  plus  RE  equal  FE.  This 
means  that  the  combined  pressure  of  the  two  springs 
will  be  just  suflffcient  to  keep  the  follower  roller  against 
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I 
the  cam  at  phase  E  and  that  the  total  pressure  of  the 
two  springs  at  the  end  of  the  stroke  will  be  repre- 

sented by  CV,  thus  giving  an  excess  pressure  repre- 
sented by  HV  at  the  end  of  the  stroke.  The  base 

curves  that  are  best  suited  for  spring-return  followers 
will  be  seen  to  be  the  crank  curve,  parabola,  tangential 
curve,  case  1,  and  the  cube  curve,  case  1.  The  loga- 

rithmic and  straight-line  combination  curves  come  next 
in  order. 

Accuracy  in  cam  construction. — It  need  scarcely  be 
pointed  out  that  the  pitch  surfaces  of  cams  should  be 
constructed  with  considerable  accuracy  and  the  working 
surfaces  carefully  finished  if  definite  results  are  re- 

quired, for  it  may  be  seen  by  comparing  the  pitch  sur- 
faces of  several  of  the  cams  illustrated  in  Figs.  85  to 

133  that  a  relatively  small  difference  in  form  may  make 
a  large  difference  in  the  velocity,  acceleration  and  force 
or  pressure  under  which  the  follower  operates.  For 
example,  the  circular  curve  cam,  case  2,  Fig.  125,  and 
the  cube  curve  cam,  case  2,  Fig.  129,  are  apparently 
quite  similar  in  form,  though  varying  in  size,  yet  the 
maximum  accelerations  which  they  impose  on  the  fol- 

lower on  the  return  stroke  are  quite  different,  being 
2.9  and  4.8  respectively,  as  shown  in  Figs.  127  and 
131.  Also  the  cube  curve  cam,  case  1,  Fig.  121,  and  the 
elliptical  cam.  Fig.  117,  appear  somewhat  alike,  yet 
their  velocity  and  acceleration  lines  are  different  in 
every  way,  and  if  a  spring  were  used  to  return  the  fol- 

lower the  one  for  the  elliptical  cam  would  have  to  be 
enough  heavier  to  carry  1.7  more  compression  at  the 
end  of  the  stroke  than  the  one  for  the  cube  cam,  assum- 

ing an  initial  pressure  of  AS  in  each  one.  The  value 
1.7  is  found  by  comparing  the  lengths  CP  in  Figs.  123 
and  119. 

Regulation  of  noise. — If  a  cam  follower,  as  for  ex- 
ample a  cam-operated  disk  valve,  comes  to  rest  on  a 

seat  at  one  end  of  its  stroke  it  is  evident  that  it  would 
be  desirat)le  for  the  follower  to  have  the  least  possible 
velocity  for  at  least  a  short  distance  before  it  reaches 
the  seat  in  order  to  provide  against  unnecessary  strik- 

ing velocity.  Noise  will  be  in  some  proportion  to  the 
velocity  of  the  follower  at  the  instant  of  seating.  With 
this  in  mind  an  examination  of  the  velocity  diagrams  in 
Figs.  86  to  134  will  show  that  the  cube  base  curve,  case 
1,  Fig.  120,  gives  by  far  the  best  results,  for  the  vertical 
ordinates  of  the  velocity  curve  in  Fig.  122  are  very 
much  smaller  as  the  follower  approaches  A  than  they 
are  in  any  other  diagram,  excepting  case  2  of  the  cube 
curve.  Fig.  130;  but  in  this  instance  the  advantage  is 
more  than  offset  by  the  high  retardation  values  at  the 
end  of  the  stroke,  as  shown  in  Fig.  131.  The  circular 
curve,  case  2,  comes  next  in  the  matter  of  giving  small 
velocity  to  the  follower.  Fig.  126,  but  it  does  not  possess 
the  advantage  of  the  cube  curve  when  a  spring  is  used 
to  return  the  follower.  The  crank  curve  cam  is  least 

adapted  of  all  the  cams  where  quiet  seating  of  a  fol- 
lower is  desired,  as  may  be  observed  by  noting  that 

the  velocity  curve.  Fig.  102,  for  this  cam  is  convex 

upward,  whereas  the  others  are  straight  or  convex  down- 
ward and  thus  have  smaller  initial  vertical  ordinates 

and  therefore  smaller  velocity.  The  full  practical  ad- 

vantage of  cams  which  give  low  seating  velocities  and 

consequently  a  more  quiet  follower  action  is  offset 
to  a  considerable  extent  where  the  follower  operates 

a  valve  which  must  admit  a  comparatively  large  volume 
of   gas   or  fluid   quickly. 

High-speed  cams.— Cams  intended  for  use  on  high- 

speed machines  should  give  the  smoothest  possible  mo- 

tion to  the  follower,  that  is,  should  be  free  from  sudden 
variations  of  velocity  during  the  stroke  and  from  shock 
due  to  sudden  starting  and  stopping.  A  study  of  the 
velocity  diagrams.  Figs.  86  to  134,  shows  that  the  all- 
logarithmic  and  the  straight-line  base  curves.  Figs.  86 
and  94,  give  extreme  velocity  right  at  the  start  in  all 
cases,  and  that  the  logarithmic-combination  and 
straight-line  combination  cams  will  also  give  relatively 
high  velocities  at  the  start.  Figs.  90  and  98.  Therefore 
none  of  these  cams  would  in  general  be  suitable  for 
high-speed  work.  Among  the  other  cams  some  have  an 
advantage  at  one  end  of  the  follower  stroke  where  the 
rate  of  change  in  velocity  is  low,  but  they  lose  it  at  the 
other  end  where  it  is  high,  as,  for  example,  the  cube 
cam,  case  2,  as  shown  in  Fig.  131;  or  they  lose  their 
advantage  at  the  center  or  some  intermediate  point,  as 
in  the  elliptical  cam.  Fig.  119. 

The  cams  specified  in  the  preceding  paragraph  give 
relatively  large  sudden  change  of  velocity  to  the  follower 
either  at  one  end  of  the  stroke  or  the  other  or  at  inter- 

mediate positions,  and  of  the  remaining  cams  the 
parabola  cam  is  the  only  one  that  gives  absolutely  uni- 

form rate  of  change  of  velocity  to  the  follower.  The 
crank  curve,  the  circular  cun'e,  case  1,  and  the  tangen- 

tial curve,  case  1,  give  relatively  good  results,  all  being 
at  a  slight  disadvantage  compared  with  the  parabola, 
due  to  variations  in  acceleration  of  the  follower.  This 
disadvantage,  however,  is  small,  and  these  three  cams, 
together  with  the  parabola  cam,  should  give  best  results 
where  there  is  high  speed,  provided  they  are  accurately 
designed  and  made. 

Balancing  of  cams. — In  addition  to  the  forms  of  the 
curves  here  discussed  for  the  pitch  surfaces  of  cams 
that  are  to  run  at  high  speed  it  is  necessary  to  design 
the  cam  and  so  place  the  weight  that  the  cam  will  be 
as  nearly  balanced  as  possible.  This  matter  of  balanc- 

ing is  one  of  the  greatest  drawbacks  to  the  use  of  the 
cam  in  high-speed  work,  for  the  very  nature  of  a  cam 
implies  irregularity  in  form  and  hence  difficulty  in 
balancing.  The  face  cam  cut  on  a  full  circular  disk 
comes  nearest  to  a  natural  balance  of  any  of  the  forms 
of  radial  cams.  The  trouble  due  to  lack  of  natural 
balance  in  ordinary  radial  cams  may  easily  be  so  decided 
as  to  render  them  quite  impracticable  in  many  cases 
where  high  speed  and  large  stroke  are  required,  unless 
elaborate  balancing  problems  are  solved  in  connection^ 
with  the  cam  design.  Small  radial  cams  with  small 
strokes  have  been  made  to  run  at  exceedingly  high 
speeds.  The  cylindrical  cam,  because  of  its  natural 
balanced  form  with  respect  to  the  axis  of  rotation,  is 
most   adaptable   to   high   speeds. 

Pressure  angle  factors  for  20  deg.,  30  deg.,  iO  deg., 

50  deg.  and  60  deg.  for  various  forms  of  cams. — Most 
of  the  base  curves  for  cams  are  of  such  nature  that 
it  is  only  necessary  to  multiply  the  follower  motion  by 
a  given  factor  and  then  multiply  the  product  by  360 
and  divide  by  the  number  of  degrees  the  cam  rotates 
during  the  follower  motion  to  obtain  the  circumference 
of  the  pitch  circle  and  the  proper  size  of  the  cam  for 

a  given  pressure  angle.  The  logarithmic  and  tangential 
base  curves  are  of  such  a  nature  that  no  one  factor  can 

be  used  for  all  data  that  include  a  common  pressure 

angle.  When  these  base  curves  are  used,  the  length  of 

chart,  if  desired,  must  be  computed  by  separate  formulas 

for  each  problem,  as  explained  in  Articles  VII  and  VIII. 

The  logarithmic  and  tangential  base  curves  are  most 

easily  applied  by  constructing  the  cam  pitch  surface 
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directly  from  calculated  values  in  each  problem  without 
the  u.se  of  any  chart  whatever. 

The  factors  for  pressure  angles  for  all  base  curves, 
excepting  the  logarithmic  and  tangential,  are  given  in 
the  table  of  factors  for  20  deg.,  30  deg.,  40  deg.,  50 
deg.  and  60  deg.  These  factors  are  also  laid  off 

graphically  in  Fig.  136,  thus  enabling  one  to  use  inter- 
mediate values  if  desired.  For  partial  comparison  of 

the  curves  which  have  no  general  factor  with  those 
which  have,  the  special  factor  in  each  case  for  the 
single  comparative  problem  which  has  been  used 
throughout  in  designing  the  cams  in  Figs,  84  to  135  is 
given  in  the  following  paragraphs,  and  these  factors 
are  plotted  to  give  the  dash  lines  in  the  chart  lor 
factors. 

Varied  forms  of  fundamental  base  curves. — Several 
of  the  base  curves  are  or  may  be  used  in  practical  work 
with  variations  in  detail  of  construction,  as,  for  ex- 

ample, in  the  straight-line  combination  curvp,  Fig.  96, 
the  easing-off  arc  AE  has  a  radius  AB  equal  to  the  total 

TABLE  OF  PRESSURE  ANGLE  FACTORS 

For  Base  Curve  Nos.  1  to  13  listed  in  order  of  correaponding  ram  size  for  30  deg. 
according  to  data  used  for  cams  illustrated  in  Fics.  85  to  121 ;  and  for  Base  Curves, 
Nos.  14  to  16,  according  to  data  used  for  cams  illustrated  in  Figs.  123  to  133. 

Factor  for  Maximum 
of 

No.  Name  of  Base  Curve  20  30  40 
Deg.      Deg.       Deg. 

1  All-logarithmic   ^        No  general  factores 
2  Logarithmic-combination        No  general  factors 
3  Straight-line       2.75       1.73       1.19 
4  Straight-line  combination       2.92       2.00       1.56 

(R.idius  e(]ual  to  i  follower's  motion) 
5  EUiptioal  Curve        3.32       2.17       1.45 

(Ratio  of  semi-axes;  2  to  4) 
6  Straight-line  combination        3.10       2.27 

(Radius  equal  to  follower  motion) 
7  Crankcurve        4.43       2.72       1.87 
8  Parabola       5.50      3.46       2.38 
9  Tangential  Curve,  case  I       No  general  factors 

(Length  of  straight  surface  not  spec- ified) 
10  Circular  Curve,  case  1    5.67  3.73  2.75 

(Symmetrical  circular  arcs) 
11  Elliptical  curve    6.25  3.95  2.75 

(Ratioof semiaxes:  7to4) 
12  Cube  Curve,  case  I    6.68  4  20  2  90 

(Unsymmctrical  cube  curve)    4.134-  2.60-t-  1.79-t- 
2.55  I   60  1. 1 1 

13  Cube  Curve,  case  3       8.22  5.20  3.56 
(Symmetrical  cube  cur^'es) 

14  Circular  Curve,  case  2        5.67  3  73  2  75 
(Unsymmetrical  circular  arcs)     4.26-h  2.80+  2.06+ 

1.41  0.93       0  69 
15  Cube  Curve,  cASe  2        7.60       4  83       3  37 

(Cube  curve  and  circular  arc)      6.18+     3.90+     2.68+ 
1.42  0.93       0.69 

16  Tangential  Curve,  case  2   
(Length  of  straight  surface  specified)     No  general  factors. 

Pressure Angle 

50 Deg. 60 Deg. 

0.84 
1.31 

0.58 

1.16 

1.00 0.68 

1.77 
1.73 

1.32 1.68 0.91 

1.15 

2.14  1.73 

1.95  1.35 

2.04  1.40 
1.26+  0.87+ 
0.78 
2.52 

0.53 
I.7J 

2.14       1.73 
1.60+    1.30+ 
0.54 

2  42 
0.43 I.7J 

1.89+    1.30+ 

0.53       0.4J 

rise  of  the  follower,  whereas  it  would  be  fequally  correct 
in  principal  to  make  the  radius  i  AB.  In  this  latter 
case  the  cam  would  be  smaller  for  a  given  pressure 
angle,  but  the  shock  on  starting  and  stopping  would 
be  greater.  This  case  is  not  illustrated  in  Figs.  84  to 
135  but  is  included  under  Item  No.  4  in  the  Table  of 
Pressure  Angle  Factors,  and  also  in  the  Chart  of 
Pressure  Curves,  Fig.  136.  Likewise  the  factors  for 
the  elliptical  base  curve  having  a  ratio  of  2  to  4  instead 
of  7  to  4,  are  given  in  Item  No.  5  in  the  table  and 
a?feo  in  the  chart.  Fig.  136.  The  factors  for  a  cube  base 
curve  made  up  of  symmetrical  cube  curves  are  also 
given  in  Item  No.  13  in  the  table  where  it  may  be  noted 
that  this  base  curve  gives  an  extremely  large  cam  where 
small  pressure  angles  are  desired. 

Methods  of  determining  the  cam  factors. — The  meth- 
ods of  computing  the  cam  factors  for  various  base 

curves  are  briefly  described  in  the  following  paragraphs : 
The  letter  h  in  the  following  formulas  represents  the 
motion  of  the  follower  and  the  letter  a  the  pressure 
angle : 

All-logarithmic  and  logarithmic-combination  curves. 
— These  base  curves  do  not  have  a  constant  factor  for 
each  pressure  angle.  The  radius  for  the  pitch  circle 
in  each  problem  is  found  by  computation  and  graphics 
as  described  in  Article  VII. 

The  factors  for  the  data  used  in  the  charts  shown 
in  Figs.  84  and  88  are : 

All-logarithmic  cam:  20  deg.,  2.28;  30  deg.,  1.28; 
40  deg.,  0.76;  50  deg.,  0.42;  60  deg.,  0.21. 

Logarithmic-combination  cam:  20  deg.,  2.76;  30  deg., 
1.69;  40  deg.,  1.04;  50  deg.,  0.62;  60  deg.,  0.34. 

Straight-line  base,  Fig.  02: 
AR  =  RC  cot  a=hX  cot  a  =  \  X  1-73  =  1.73. 

Straight-line  combination  base  curve.  Fig.  96: 

AR  =  2AN  -f  2NX  =  2h  tan  (^)  +  /i  cot  a  = 

2   X   1   X   0.268  +    (1   X   1-73)   =  2.27 

Crank  curve,  Fig.  100. — This  curve  may  be  regarded 
as  the  projection  of  a  helix  and  therefore  DQ  equals 
the  length  of  the  quadrant  RG,  which  in  turn  is  equal 
to  iizh.  The  line  EQ  is  tangent  to  the  base  curve  at 

E. AR  =^  2DE  =  2DQ  X  cot  a  =  1.57  h  cot  a 
=  1.57  X  1  X  1.73  =  2.72 

Parabola,  Fig.  lOi. — ^In  a  parabola  the  subtangent 

DQ  is  equal  to  twice  the  projected  length  of  the  curve 
AE  and  therefore  DQ  =;=  h. 

AR  =  2DE  =  2DQ  cot  a  =  2  fe  cot  a  = 

2  X  1  X  1.73  =  3.46 
Tangential  curve,  case  1,  Fig.  108. — This  curve  has 

no  common  factor  for  a  given  pressure  angle  and  the 
radius  of  its  pitch  surface  must  be  computed  directly 
by  formulas  given  in  problem  18  without  the  inter- 

vention of  a  cam  chart.  For  purposes  of  comparison 
with  other  curves  the  following  factors  are  given: 
they  apply  only  for  the  data  that  have  been  used  in  the 
cams  illustrated  in  Figs.  85  to  133: 

20  deg.,  5.28;  30  deg.,  3.62;  40  deg.,  2.82; 
50  deg.,  2.36;  60  deg.,  2.09. 

These  values  are  shown  in  the  dash-line  curve.  No.  9, 
in  Fig.  136. 

Circular  curve,  case  1,  Fig.  112. — The  chord  EC  is 
perpendicular  to  the  line  ST  which  bisects  the  angle 
CSE.  This  angle  is  equal  to  the  pressure  angle.  The 
line  EF  is  perpendicular  to  CS.  Therefore  angle  CEF 
equals  one-half  of  the  pressure  angle.  Then 

EF  =  FC  cot  i  a,  and 

AR  =--  2EF  =  h  cot  ia  =  1  X  3.73  =  3.73 

Elliptical  curve.  Fig.  116. — The  length  of  the  cam 
chart  for  the  elliptical  curve  for  a  pressure  angle  of 
say  30  deg.  may  be  most  readily  found  by  constructing 
several  arbitrary  elliptical  charts,  say  four,  each  with 
a  pressure  angle  factor,  or  length,  of  2,  3,  4  and  5 
respectively  and  each  having  a  common  height  equal  to 
the  rise  of  the.  follower.  Having  constructed  the 
elliptical  curve  in  each  of  the  charts  draw  tangents  in 
each  case  as  at  E,  Fig.  116,  and  measure  the  angle 
ENX,  which  will  be  the  pressure  angle  corresponding 
to  the  factor  or  length  assumed.  Then  on  any  coordinate 
paper  plot  a  curve  with  the  pressure  angle  factors  as 
ordinates  and  the  corresponding  measured  angles  as 
abscissas.  This  curve  will  cross  the  ordinate  which 
passes  through  the  assigned  pressure  angle,  in  this 
case  30  deg.,  and  the  length  of  ordinate  will  give  the 
desired  cam  factor. 
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Cube  curve,  case  1,  Fig.  120. — The  pressure  angle 
factors  for  this  case  in  which  two  unsymmetrical  cube 
curve  arcs  are  used  are  specially  computed  by  the 
formulas  referred  to  in  problem  20.  The  value  of  / 
in  formula  1  when  /t  =  1  will  give  the  factor  for  what- 

ever pressure  angle  is  assigned  to  a.  For  a  pressure 
angle  of  30  deg. 

I  =  2.427  fe  cot  a  =  2.427  XIX  1-37  =  4.20. 

Circular  base  curve,  case  2,  Fig'.  12^. — The  complete 
factors  for  this  curve  are  the  same  as  for  the  circular 
base  curve,  case  1,  and  are  found  in  the  same  general 
way.    In  case  1  the  two  arcs  making  up  the  base  curve 

60 

lower's  total  motion  and  that  of  /  is  the  fractional 
part  of  the  follower's  motion  during  which  acceleration 
takes  place.     Then 

AX=^ 

3X0.75X  1 
3.90. 

0.577 

The  length  XR  is  found  in  the  same  manner  as  in  the 
preceding  paragraph  and  is  the  same  value,  namely, 
0.93. 

Tangential  curve,  case  2,  Fig.  132. — This  curve,  like 
case  1  of  the  tangential  cam,  has  no  cam  chart,  unless 
it  is  specially  desired  to  lay  it  out  after  the  cam  is 
drawn  by  making  special  computations   based  on  the 
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FIG.    136.      CH.\RT  OF  BASE  CURVES    SHOWING   RELATION   BETWEEN   PRESSURE   ANGLES   AND   CAM    FACTORS   AND 
INDICATING  ALSO  RELATIVE^  SIZES  OF  CAMS  REQUIRED  BY  VARIOUS  BASE  CURVES  ALL 

HAVING  SAME  DATA 

are  equal;  in  the  present  case  they  are  unequal,  but 
the  formula  deduced  above  for  case  1  of  the  circular 
curve  may  be  used  just  the  same  for  each  arc.  In  this 
case  2  the  first  circular  arc  is  required  to  lift  the 
follower  during  three-quarters  of  its  stroke,  and  there- 

fore  the   distance   AX   in    Fig.    124    will    be   AX   = 

0.75  h  cot  ia  =  0.75  XIX  3.73  =  2.80. 
The  second  circular  arc  is  used  for  the  remainder  of 
the  stroke  and  therefore  the  distance 

XR  =  0.25  fe  cot  J  a  =  0.25  XIX  3.73  =  0.93. 

Cube  curve,  case  2,  Fig.  128. — In  this  case  the  cube 
curve  is  used  for  three-quarters  of  the  stroke  and  a 
circular   arc   for   the   remainder   of   the   stroke.     The 

formula  z  = tan  a is  used  to  compute  the  part  AX 

of  the  cam  chart  length.     The  value  of  h  is  the  fol- 

pitch  circle  as  described  in  problem  18.  For  purposes  of 
comparison  the  data  used  in  this  cam,  as  drawn  in 
Fig.  133,  are  the  same  as  for  all  other  cams  in  Figs. 
85  to  133,  and  for  the  data  so  used  the  pressure  angle 
factors  are: 

20  deg.,   13.02;   30   deg.,   5.86;   40  deg.,   3.36; 
50  deg.,  2.20;  60  deg.,  1.57. 

These  values  are  shown  in  the  dash-line  curve.  No.  16. 
in  Fig.  136. 

Preventing  Accidents  in  the  Shop 
By  J.   E.   BULLARD 

Familiarity  is  said  to  breed  contempt.  That  this 
is  so  is  no  doubt  the  reason  why  much  more  has  not 
been  done  to  reduce  industrial  accident.s. 

Each  year  wage  earners  in  the  United  States  lose, 
through  not  taking  sufficient  care  of  their  health  and  not 
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being  careful  enough  about  avoiding  accidents,  not  less 
than  half  a  million  dollars.  In  these  days  of  underpro- 

duction and  overdemand  this  sum  is  well  worth  saving 
for  both  worker  and  producer. 

Preventing  accidents  does  not  depend  alone  upon  pro- 
viding safeguards.  The  men  must  be  taught  to  appre- 

ciate these  safeguards.  During  the  war  it  wag  neces- 
sary to  devote  a  great  deal  of  time  to  teaching  the  men 

that  the  helmet  and  the  gas  mask  were  necessary  safe- 
guards. As  it  was  many  men  lost  their  lives  through 

personal  carelessness. 
Preventing  accidents,  therefore,  becomes  a  selling 

problem  as  well  as  an  engineering  problem.  Unless  the 
men  can  be  made  to  take  a  real  interest  in  protecting 
themselves  all  the  mechanical  safeguards  that  can  pos- 

sibly be  used  will  not  prevent  accidents.  It  is  at  this 
point  that  salesmanship  and  advertising  come  in. 

Advertising  "Safety  First" 

Both  rail  and  trol'.ey  roads  have  found  it  effective  to 
advertise  "safety  first."  A  certain  railroad  found  that 
so  many  motorists  drove  into  or  in  front  of  its  trains 
that  the  court  proceedings  were  proving  very  costly  and 
annoying.  Gates  would  not  prevent  accidents.  The 
drivers  of  heavy  cars  would  drive  right  through  the 
strongest  gates  that  could  be  installed  and  crash  into 
the  train.  No  sort  of  mechanical  warnings  or  safety 
devices  sen"d  their  purpose  and  it  was  too  expensive  to 
eliminate  all  grade  crossings.  For  this  reason  posters, 
cards  in  the  cars,  illuminated  signs  on  all  the  railroad 
bridges  crossing  the  highways,  and  newspaper  adver- 

tising were  used.  From  the  time  that  the  advertising 
began  the  number  of  accidents  decreased.  They 
decreased  for  two  reasons:  People  began  to  use  better 
judgment  in  crossing  the  tracks  and  those  who  did  meet 
with  accidents  were  not  receiving  as  much  sympathy, 
and  the  railroad  was  not  blamed  to  the  extent  as  was 
the  case  before  it  began  to  advertise  the  advisability  of 
greater  care. 
We  have  all  seen  at  some  time  or  another  advertise- 

ments by  trolley  companies  showing  people  how  to  get 
on  and  off  cars.    This  has  helped  to  reduce  accidents. 

In  the  shop,  as  well  as  on  the  road  and  in  the  cars, 
advertising  will  tend  to  reduce  accidents.  Use  posters, 
bulletins,  pay-envelope  slips,  etc.,  to  bring  to  the  atten- 

tion of  the  workers,  and  to  keep  before  their  attention, 
the  need  of  precaution  in  regard  to  accidents,  and  the 
accidents  will  fall  off  even  though  nothing  more  is  done. 

Follow  up  this  advertising  with  precautions  to  be 
taken  in  the  way  the  men  are  clothed  and  the  machines 
guarded  and  the  accidents  can  be  reduced  to  a  minimum. 
Today  machines  are  usually  provided  with  safety  guards 
anyhow.  These  guards  serve  the  double  purpose  of  pro- 

tecting the  machine  and  of  preventing  accidents  to  the 
worker.  Hardly  enough  attention,  however,  is  given  to 
the  clothing. 

Now  when  productive  labor  is  so  essential  it  is  more 
than  ever  necessary  to  guard  against  avoidable  acci- 

dents and  for  this  reason  more  attention  should  be  given 
to  the  clothing  of  employees.  It  is  loose  ends,  dangling 
shoe  laces,  flowing  sleeves,  unbuttoned  jumpers,  and 
such  things  that  are  fertile  .sources  of  accidents. 

The  engine  lathe  is  not  a  dangerous  machine  but  any- 
one who  has  spent  many  years  in  the  shop  can  recall 

some  accident  caused  by  some  part  of  the  clothing 
being  caught  in  the  gears,  in  a  dog  holding  the  work, 
or  in  the  work  itself.  This  shows  the  need  of  close  fit- 

ting clothes  free  from  all  loose  ends  and  the  advisability 

of  keeping  all  of  the  clothes  buttoned  while  working 
around  machinery. 

The  shoes  worn  should  be  both  strong  and  comfortable 
with  good  soles.  It  is  a  mistake  to  wear  shoes  with 
soles  so  thin  that  they  do  not  protect  the  bottom  of  the 
feet.  One  can  never  tell  when  he  will  step  upon  a  nail 

or  sharp  piece  of  metal  that  wl'il  pierce  an  old  worn-oul 
sole  but  which  would  not  do  any  damage  if  the  soles 
were  in  good  shape. 

If  lace  shoes  are  worn,  every  workman  should  keep 
the  ends  of  the  laces  tucked  inside  the  shoes.  Loose 
laces  have  a  habit  of  catching  upon  things  and  may 
cause  falls  that  have  serious  results.  In  fact,  the  wear- 

ing of  puttees  that  would  cover  the  shoelaces  and  hold 
the  lower  part  of  the  trouser  legs  firmly  in  place  would 
tend  to  prevent  many  falls. 
When  working  around  any  sort  of  machinery  the 

sleeves  should  be  buttoned  close  to  the  wrists,  or  snugly 
fitting  short  sleeves  should  be  worn.  In  some  cases 
employers  are  going  so  far  as  to  sell  the  proper  clothing 
to  the  men  at  cost.  There  does  not  seem  to  be  any  good 
reason  why  this  should  not  be  done.  If  the  men  buy 
their  work  clothes  from  their  employer  at  cost  it  means 
that  they  Avill  be  able  to  buy  them  much  cheaper  than 
would  otherwise  be  the  case.  All  the  clothing  being 
alike  means  the  minimum  of  stock  and  all  of  them 

buying  from  the  employer  means  the  maximum  of  buy- 
ing power. 

Every  eniployer  knows  that  even  though  a  particular 
accident  may  not  cost  him  anything  in  damages  it  does 
cost  him  something  in  slowing  up  production,  for  after 
an  accident  production  does  not  come  up  to  normal  again 
for  some  time. 

The  prevention  of  accidents,  however,  cannot  be 
accomplished  by  compulsion.  The  men  must  be  sold  the 
idea  of  precaution.  They  must  be  shown  that  it  is  to 
their  advantage  to  use  every  precaution  against  acci- 

dent. They  must  be  shown  that  each  accident  means  a 
loss  to  everyone  concerned.  Accident  prevention  is  as 
much  a  matter  of  education  as  of  safeguards. 

Effect  of  Great  Pressure  on  the  Electric 

Properties  of  Metals 
In  the  great  majority  of  the  metals  tested  by  Bridg- 

man,  increase  of  pressure  lessened  the  electric  resist- 
ance, antimony  and  bismuth  being  the  only  exceptions. 

According  to  the  hypothesis  of  dual  electric  con- 
duction the  total  conductivity  of  the  metal  is  the  sum 

of  the  conductivity  due  to  the  action  of  the  associated 

electrons,  and  that  due  to  the  action  of  the  free  elec- 
trons. It  feeems  that  increase  of  pre.ssure  should  in- 

crease the  former  and  decrease  the  latter;  and  as  the 
former  is  probably  much  larger  than  the  latter  in  most 
metals,  we  should  expect  the  usual  effect  of  increase 
of  pressure  to  be  an  increase  of  total  conductivity,  as 
it  is  in  fact.  But  in  the  case  of  metals  for  which  the 
ratio  of  the  two  phases  of  conductivity  is  exceptionally 
large,  as  it  probably  is  in  antimony  and  in  bismuth, 
especially  the  latter,  we  should  not  be  surprised  to  find 
increase  of  pressure  producing  a  decrease  of  total  con- 

ductivity, as  it  does. 
In  most  of  the  metals  tested  by  Bridgman,  increase 

of  pressure  produces  such  an  effect  that  heat  is  ab- 
sorbed when  a  stream  of  electrons  goes  from  the  com- 

pressed to  the  uncompressed  metal,  this  effect  being 

especially  large  in  bismuth. — Brass  World. 
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The  Production  and  Instruction  in  an 

Apprentice  School 
By  peter  F.  O'SHEA 

Realizing  the  necessity  for  training  boys  to  fill 
executive  positions  as  well  as  to  maintain  the 
supply  of  machinists  and  toolmakers,  the  Green- 

field Tap  and  Die  Corporation  of  Greenfield, 
Mass.,  long  ago  instituted  a  school  to  be  run  in 
connection  with  its  plant.  Located  in  the  com- 

pany's special  product  plant  and  next  door  to  the 
toolroom,  the  school  is  ideally  situated  in  respect 
to  the  class  of  work  available,  so  that  while  the 
.students  are  not  tied  down  to  tedious  repetition 
ivork  and  production  methods,  such  product  as 
the  school  turns  out  is  of  commercial  value  and 
renders  the  institution  practically  self-sup- 
porting. 

ONE  difficulty  in  an  apprentice  school  is  to  com- 
bine efficient  production  with  efficient  teaching. 

To  accomplish  these  two  objects  at  once,  the  best 
place  to  locate  the  school  is  where  it  can  get  a  combina- 

tion of  two  things:  small  production  orders,  such  as  in 
a  semi-job  shop,  and  toolroom  work. 

The  apprentice  school  of  the  Greenfield  Tap  and  Die 
Corporation  is  situated  on  the  top  floor  of  the  building 
which  is  now  devoted  to  the  making  of  special  taps :  that 
is,  taps  and  holders  which  are  made  in  such  small  batches 

that  they  are  not  assigned  to  the  regular  quantity-pro- 
duction plant.  The  next  room  to  the  apprentice  school 

is  the  plant  toolroom,  and  the  door  between  always 
stands  open.  An  idea  of  the  equipment  and  arrange- 

ment of  the  school  may  be  gained  from  Figs.  1  and  2. 
It  is  evident  that  some  of  the  simpler  operations  upon 

many  of  the  small  orders  that  come  to  the  special  tap 
plant  may  be  diverted  to  the  school  without  at  all  in- 

conveniencing the  regular  course  of  manufacture  on  the 
floors  below.  The  school  may  also  do  preparatory  work 
for  the  toolroom  or  even  carry  some  of  the  simpler  jobs 
to  completion,  and  when  the  apprentices  are  well  trained 
they  may  take  on  almost  anything  that  comes  along. 

Production  Work 

On  production  orders  which  are  accepte'^  by  the  ap- 
prentice school  one  boy  at  first  does  one  operation.  He 

lays  out  his  work,  describes  what  he  is  going  to  do,  and 
sets  up  his  machine,  under  the  tutelage  of  a  supervisor. 
After  the  operation  is  done,  he  may  be  shifted  to  an- 

other on  the  same  product. 
At  first  he  does  not  complete  the  order,  but  as  far  as 

he  goes  he  is  required  to  .submit  a  sketch  of  everything 
he  does.  He  must  understand,  and  perhaps  sketch,  the 
work  done  by  other  boys  on  the  same  product,  and  know 
the  purpose  of  each  operation. 

Each  boy's  main  business  is  to  understand  what  he  is 
doing;  production  is  incidental.  If  he  doesn't  thor- 

oughly understand  why  he  is  to  do  a  certain  thing,  he 
is  supposed  to  ask  the  instructor.  The  superintendent 
makes  it  a  point  quietly  to  stop  beside  a  boy  at  unex- 

pected moments  and  question  him  regarding  the  nature 
and  requirements  of  the  work  he  is  doing.  If  the  boy 
does  not  understand,  he  is  in  disgrace.    It  is  impressed 

upon  him  that  knowing  what  he  is  doing  must  accom- 
pany doing  it. 

The  work  done  on  a  quasi-production  .scale  includes 
milling-cutters  of  all  shapes  for  fluting  taps  and  other 
work  in  the  production  departments;  large  numbers  of 
chasers,  which  are  inspected  to  close  limits;  and  ream 
ers,  countersinks,  etc.,  used  in  manufacture  of  dies. 

Certain  orders  similar  in  form  though  differing  in  di- 
mensions, are  frequently  sent  up  by  the  tap  plant  so 

that  they  get  to  be  a  standard  article  in  the  school. 
After  a  boy  has  worked  on  each  of  the  operations  on 
that  product  a  sufficient  number  of  times  to  be  familiar 
with  them  he  is  assigned  to  follow  a  lot  through,  making 
the  complete  product  himself  on  successive  machines. 
Thus,  he  learns  the  correlation  of  operations  in  the 
best  way  possible  by  doing  them  himself  after  he  has 
already  learned  each  step. 

The  production  orders  from  the  factory  not  only  help 
the  school  make  a  profit,  but  are  very  beneficial  to  the 
students.  A  boy,  while  starting  out  to  be  a  toolmaker, 
may  afterward  be  called  upon  to  be  a  foreman,  since 
about  the  only  way  in  which  the  thorough  mechanical 
training  necessary  to  a  machine-shop  foreman  can  be 
acquired  nowadays  is  either  in  the  apprentice  school  or 
in  the  toolroom. 

A  foreman's  main  business  is  getting  out  production, 
and  anyone  who  expects  to  hold  such  a  position  should 
have  a  basic  training  not  only  in  each  individual  oper- 

ation which  can  be  applied  to  machine  work,  but  in  the 
laying  out  of  successive  stages  and  in  scheduling  of 
work.  The  best  way  to  learn  this  is  to  follow  certain 
typical  products. 

Boyg  learn  very  quickly  under  proper  teaching.  They 
learn  quickly  enough  so  that  while  on  the  successive 
steps  of  their  progress  they  are  of  production  value, 
provided  the  kind  of  production  is  fitted  to  the  school. 

TOOLMAKING    WORK    OF    APPRENTICES 

Working  on  production  orders  accustoms  the  boy  to 
the  use  of  machines  in  set-ups  which  are  more  or  less 
standardized.  After  he  gets  into  the  way  of  setting 
up  a  machine  he  may  be  given  some  work  on  a  part 
of  a  special  tool  or  jig  from  the  toolroom,  which  gives 
him  experience  in  setting  up  jobs  that  he  never  saw 
before. 

The  tool  work  he  does  at  first  is  the  simplest  possible 
preparatory  operation.  He  has  to  lay  out  the  work, 
make  a  sketch,  and  know  what  operations  are  to  follow 
his,  and  why.  Soon  the  boys  get  so  that  they  can  fol- 

low the  logic  of  the  progressive  operations  when  making 
simple  tools,  and  then  the  more  complex  ones,  even 
though  they  cannot  yet  make  the  complete  tools  them- 

selves. This  stimulates  their  desire  to  learn  the  more 
advanced  operations  necessary  to  complete  the  tools. 
They  are  allowed  an  opportunity  to  do  advanced  work 
as  fast  as  they  prove  themselves  able  to  do  it  accurately 
and  in  fairly  good  time.  A  boy  needs  to  be  taught 
efficiency  and  he  is  not  really  ready  for  advanced  work 
until  he  can,  after  a  preliminary  survey,  go  at  it  in 
workmanlike  manner. 
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The  superintendent  is  careful  not  to  assign  new  work 
to  a  boy  until  he  is  capable  of  doing  it  well,  for  that 
would  tend  to  create  a  habit  of  doing  sloppy  work  or  of 

"bluffing."  On  the  other  hand,  it  is  desirable  to  give 
the  boy  new  work  as  soon  as  he  is  ready  for  it,  so  that 
he  will  constantly  exercise  the  habit  of  learning,  and 
also  have  the  encouragement  of  visible  progress.  Dur- 

ing the  last  twelve  months  of  his  course  a  boy  gets 
enough  complicated  tool  work  to  do  all  by  himself  to 

enable  him  to  say  that  he  has  learned  the  toolmaker's 
trade. 

The  kind  of  special  tool  work  first  given  to  the  more 
skillful  boys  is  jig  and  fixture  work  and  the  making  of 
special  forming  tools.  Three 
boys  are  at  present  on  model 
work,  each  boy  making  a 
model  complete  from  start  to 
finish. 

Costs 
For  the  reason  that  a  boy 

does  not  take  up  difficult 
work  until  he  can  do  so  with 

a  reasonable  degree  of  effi- 
ciency, he  is  able  to  do  it  at 

a  reasonable  cost.  In  fact, 
th€  apprentice,  knowing  that 
as  soon  as  he  finishes  one 
kind  of  work  he  can  go  on 
with  a  new  variety,  tackles 
each  job  with  eagerness.  If 
he  has  been  properly  taught, 
he  can  finish  up  the  job  well 
and  quickly  and  the  cost  may 
be  less  than  would  be  the  case 
if  the  work  were  done  by 
settled  workmen  with  perma- 

nent status  and  slower  prog- 
ress. 

When  a  production  order  or 
toolroom  job  is  done  in  the 
apprentice  school,  the  school 
is  credited  by  the  tap  plant 
with  the  shop  cost  of  such 
work,  which  is  accurately 
known.  The  school  is  entirely 
independent  of  the  plant  man- 

agement. It  simply  leases, 
so  to  speak,  one  end  of  the 
floor,  for  which  it  is  charged 
a  proportional  amount  of  the 
overhead  of  the  building,  in 
lieu  of  rent.  Equipment,  time, 
etc.,  are  all  recorded;  there- 

fore, the  costs  and  the  earn- 
ings of  the  school  are  knovra. 

The  apprentice  school  has 
the  reputation  of  being 
among  the  more  efficient  de- 

partments of  the  corporation. 
This  is  as  it  should  be,  for  apprentices  should  always 
have  about  them  a  correct  example  of  modern  manu- 

facturing. Methods  which  do  not  make  money  are  not 
practical.  The  earnings  of  the  school  exceeds  its  total 
expenses,  including  overhead,  equipment,  wages,  super- 

vision and  instruction,  by  an  amount  sufficient  to  give 
a  fair  profit  on  the  40  x  60-ft.  space  occupied,  even  con- 

sidering the  school  in  comparison  with  the  production 
departments. 

The  care  with  which  the  superintendent  assigns  work 
according  to  the  advancement  of  each  boy  goes  a  great 
way  toward  the  success  of  the  school,  both  in  making  it 
self-supporting  and  in  accomplishing  its  main  purpose, 
which  is  to  teach  the  boys  to  become  skillful,  accurate 
and  efficient. 

How  can  the  superintendent  be  sure  that  in  all  this 

production  work  he  doesn't  lose  sight  of  the  interests, 
training  and  progress  of  any  one  boy?  How  is  he  sure 
that  each  boy  receives  his  due  all-round  experience  and 
omits  nothing? 

A  clerk  keeps  a  record  of  the  hours  a  boy  spends  on 
each  machine  and  operation.     A  sheet  for  each  appren- 

0                  0 
APPRENTICESHIP    TIME    RECORD    SHEET 

Nam*  . -                                               Term                                    Month                                  Ye«r. 
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PIG.    1.      BOT'S    MONTHLY    RECORD    SHEET 

tice  for  the  current  month  is  in  the  top  of  the  loose-leaf ledger. 

This  sheet.  Fig.  1,  is  divided  from  left  to  right 
into  columns  corresponding  to  the  various  kinds  of 
equipment  and  operations.  From  top  to  bottom  of  the 
printed  form  there  are  31  spaces,  one  for  each  day  in 
the  month.  The  center  of  the  sheet  forms  a  checker- 

board over  which  at  the  end  of  the  day  the  clerk  dis- 
tributes each  boy's  hours  from  the  time  cards,  setting 
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down  in  the  appropriate  square  under  each  kind  of  ma- 
chine the  hours  spent  on  it.  At  the  end  of  the  month 

she  adds  up  each  column  in  the  space  designated 

"monthly."  The  number  of  hours  the  boy  has  pre- 
viously spent  on  that  machine  during  his  course  are 

added  to  this  to  get  totals  to  date,  which  are  along  the 
bottom  of  the  sheet.  This  sheet  shows  the  variety  of 
equipment  in  the  room,  which  is  compactly  arranged  as 
will  be  evident  from  a  study  of  Fig.  2. 

If  on  any  boy's  monthly  sheet  the  total  hours  given 
to  any  one  machine  appear  insufficient  the  clerk  calls  the 
attention  of  the  superintendent  to  it  and  he  adjusts  the 
discrepancy  in  his  next  assignments.    A  boy  is  free  at 

so  that  it  will  be  easier  for  the  superintendent  to  com- 

pare boy  with  boy  and  get  a  bird's-eye  view  of  the class  progress. 

On  a  separate  sheet  which  is  not  shown  here,  a  report 
of  the  progress  and  standing  of  each  boy  is  mailed  to 

his  parents  at  the  end  of  every  three  months'  term. 
On  this  sheet  the  boy  is  graded  either  A  B  C  or  D  in 
accomplishment,  progress,  class  work,  and  general 
habits.  A  term  report  is  not  only  due  the  parents  as  the 
only  way  of  helping  them  to  keep  their  boys  up  to  the 
scratch,  but  has  a  strong  moral  influence  within  the 
school,  since  each  boy  has  a  certain  pride  in  his  com- 

parative record  as  a  workman. 
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FIG.    2.      APPRENTICE    SCHOOL    OF   GREENFIELD    TAP    AND    DIF,   CORPORATION 

any  time  to  look  over  the  record  sheets  and  call  the 

attention  of  the  superintendent  to  any  apparent  dis- 
crimination. Each  boy  also  knows  each  other  boy's 

sheets  and  all  idea  of  unfairness  or  favoritism  is  driven 
out  of  his  mind.  This  is  an  important  help  to  the 
morale  of  the  school  and  the  eagerness  of  the  students 
to  learn. 

At  the  beginning  of  each  month  a  new  set  of  record 
sheets  is  inserted  at  the  top  of  the  ledger,  and  the  total 
hours  from  the  previous  sheets  are  at  once  brought  for- 

ward into  the  "previous  experience"  column  near  the 
foot  of  the  fresh  page;  thus  the  superintendent  always 

has  facing  him  on  each  boy's  current  sheet  a  record 
of  the  boy's  entire  experience.  The  sheets  for  the  past 
months  remain  in  the  back  of  the  ledger  and  may  be 
consulted  in  detail  at  any  time.  The  records  of  all  the 
boys  are  also  consolidated  into  one  large  master  sheet, 

There  are  probably  three  important  elements  which 
go  to  make  the  school  successful.  The  first  is  the  loca- 

tion of  the  school  with  its  opportunities  for  obtaining 
proper  work.  The  second  is  the  personality  of  the  in- 

structor.   The  third  is  the  personality  of  the  boys. 
The  superintendent  of  the  Greenfield  Tap  and  Die 

Corporation  school  is  a  first-class  toolmaker,  who  has 
also  had  wide  experience  as  a  foreman,  both  of  produc- 

tion departments  and  in  toolrooms.  Though  not  a 
youngster,  he  understands  boys  and  has  a  sympathetic 
way  with  them.  He  is  classed  as  a  superintendent 
rather  than  a  foreman,  and  has  reason  to  be  proud  of 
his  success  with  the  school. 

Under  him  there  is  a  supervisor  to  every  five  boys. 

A  supervisor  must  be  a  first-class  workman,  as  other- 
wise the  apprentices  would  soon  surpass  him.  It  is  his 

duty  to  set  up  machines  for  beginners,  train  the  boys 
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as  rapidly  as  possible,  and  coach  the  more  advanced  ap- 
prentices upon  special  work. 

The  clerk  who  keeps  the  boys'  records  is  also  dispatch 
clerk  for  the  room;  that  is,  she  keeps  track  of  accepted 
orders,  makes  out  production  tickets,  keeps  the  produc- 

tion record  of  each  machine,  is  the  time  clerk,  the  cost 

clerk,  and  the  payroll  clerk — so  far  as  there  is  one  in 
the  room — and  does  all  other  clerical  work  of  the  school. 

The  "office"  is  shown  in  Fig.  3. 
The  Boys — An  Important  Element 

The  third  element  in  the  school  is  the  personality  of 
the  boys,  who  are  the  real  raw  material  and  will  be  the 
real  finished  product. 

The  boys  for  the  course  are  chosen  with  considerable 
care.     Each  boy  seeking  instruction  is  required  to  fill 

FiG.  3.     THIS  "OFFICE"  OF  THK  SCHOOL. 

out  an  application,  answering  questions  as  to  his  per- 
sonal history  and  experience,  if  any.  The  answers  and 

character  references  are  invariably  looked  up  and 
checked.  The  boy  should  have  at  least  the  equivalent 
of  a  grammar  school  education  and  be  physically  strong, 
of  good  character,  and  of  average  ability.  It  is  im- 

portant that  he  shall  have  in  him  the  desire  to  succeed 
in  the  toolmaking  trade,  and  that  he  be  mechanically  in- 

clined. It  is  essential  that  the  boy  shall  have  the  hearty 
cooperation  and  support  of  his  parents.  If  a  boy  is 
desirous  of  entering,  but  there  is  no  opening,  he  is  put 
on  a  waiting  list  and  sent  for  when  the  opening  occurs. 

Each  boy  joins  the  school  on  probation  for  the  first 
term  of  three  months.  This  term  counts  in  his  course  if 

he  stays.  Every  boy  has  to  serve  this  term  of  proba- 
tion, including  those  who  enter  with  advance  standing. 

At  the  end  of  this  time  the  superintendent  of  the  room 
is  in  a  position  to  decide  whether  the  boy  has  in  him 
the  qualities  necessary  to  make  good  and  complete  the 
course. 

The  Length  of  the  Course 

The  course  is  laid  out  in  a  number  of  hours  which  will, 
under  normal  conditions,  cover  practically  three  years. 
Each  year  is  divided  into  four  terms  of  approximately 
three  months  each.  This  includes  classroom  work 
weekly. 

Allowance  of  from  one  to  four  terms  of  advance 

standing  is  offered  to  well-recommended  young  men  who 
have  had  one  year  or  more  of  varied  experience  with  ma- 

chine tools,  and  to  graduates  of  technical  high  schools. 
But  these  apprentices  are  also  on  probation  for  their 
first  term. 

There  is  a  difference  of  about  90  hours  per  year  be- 
tween the  yearly  hours  specified  for  the  course  and  the 

total  of  working  days  in  a  year.  These  90  hours  are 
allowed  to  provide  against  illness  or  other  unavoidable 
absence,  or  the  apprentice  may  use  them  for  a  vacation 
each  year  if  he  has  completed  his  required  number  of 
hours  for  that  year. 

The  classroom  work  referred  to  consists  of  not  less 

than  five  hours  a  week — usually  one  afternoon — of 
drafting,  sketching  of  parts  on  which  work  is  being 
done,  and  shop  arithmetic.  Classes  are  held  in  the  din- 

ing room  of  the  adjoining  plant,  with  the  tables  cleared 
to  one  side  and  drafting  boards  installed  during  the 
hours  of  the  class.  The  formal  sketching  mentioned  is 
done  on  a  drafting  board  and  is  in  addition  to  that 
done  in  the  shop  in  preparing  work.  The  instructor  is 
a  competent  man  who  used  to  be  on  the  staff  of  a  large 
technical  high  school,  and  who  is  now  in  the  engineering 
department  of  the  corporation.  He  gives  one  day  each 
week  to  the  school. 

The  pay  for  the  school  apprentices  was  started  at  the 
rate  of  14  cents  an  hour  for  the  first  term,  with  an  ad- 

vance of  one  cent  an  hour  for  each  term,  so  that  at  the 
end  of  the  course  the  pay  would  be  25  cents  an  hour. 
Realizing  that  this  rate  was  too  low  under  present  con- 

ditions, the  company  in  1917  gave  the  superintendent 
authority  to  pay  the  boys  a  bonus  up  to  as  high  as  20  per 
cent,  depending  on  their  efficiency.  Upon  completion  of 
the  course,  the  company  pays  each  boy  a  bonus  of  $100 
in  cash  and  gives  him  a  set  of  tools,  complete  enough  to 
meet  his  requirements  as  a  toolmaker,  at  a  cost  of  not 
less  than  $60. 

A  Precaution  in  Boring  Large  Holes 
By  Gustave  a.  Remacle 

When  a  job  has  been  clamped  to  the  faceplate  of  a 
lathe  and  adjusted  to  run  true  either  by  means  of  a 
button  or  prick-punch  mark,  before  the  button  or  mark 
has  been  removed  or  disturbed  I  often  machine  a 
groove  as  shown  in  the  sketch,  carrying  it  out  almost  to 

A  PRECAUTIONARY   MEASURE   IN  BORING 

the  ultimate  diameter  of  the  hole  to  be  bored.  Should 
the  job  shift  during  the  roughing  out  process,  the  error 
can  be  easily  detected  and  corrected  by  indicating  this 

groove. Without  this  precaution  I  would  be  in  constant  fear 
lest  the  job  shift  and  would  work  very  carefully  in  push- 

ing a  large  drill  or  taking  a  heavy  boring  cut.  It  takes 
but  a  few  minutes  to  machine  this  groove  because  only 
one  side  need  be  smooth  and  run  true. 
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Building  "Quad"  Trucks  for  the  Army By  harry  satterthwaite 

The  need  of  the  army  for  trucks  of  the  "Quad" 
type  for  field  work,  intermediate  between  that  of 
the  standard  trucks  and  of  the  tractors,  made 
necessary  the  utilization  of  automobile  factories 
which  had  had  no  experience  in  this  sort  of  work. 
This  article  describes  the  progressive  assembly 
of  the  chassis  at  one  of  these  plants  and  also 
several  machining  operations  on  chassis  parts. 

WHEN  the  United  States  entered  the  war,  the 
Government  was  faced  with  the  necessity  of 
securing  an  immense  amount  of  material,  much 

of  which  was  not  being  produced  in  sufficiently  large 
quantities  to  meet  the  demand.  Motor  trucks  were  one 
of  these  prime  requisites,  especially  those  with  power 

on  all  four  wheels,  commonly  called  "Quads."  These 
were  used  principally  for  hauling  artillery,  ammunition. 

mobile  repair  shops,  and  heavy  supplies,  and  were  ab- 

solutely indispensible  where  the  "going  was  bad"  near the  front. 

At  the  time  of  the  Declaration  of  War,  the  Govern- 
ment had  no  completed  and  tested  design  for  the  four- 

wheeled-drive  trucks,  and  to  facilitate  delivery  adopted 
two  trucks  of  this  type  which  were  being  produced  com- 

mercially, and  which  had  been  in  use  by  the  allied 
countries  in  the  preceding  years  of  the  war.  These 
trucks  were  of  different  types  of  drive;  one  using  the 
conventional  passenger  construction,  the  full  floating 
axle,  and  the  other  having  the  internal  gear  drive 
as  used  on  a  number  of  commercial  vehicles.  Each  of 
these  types  has  its  champion  and  each  its  advantages 
from  some  standpoint. 

Because  of  the  large  number  of  trucks  needed  in  a 
short  time  it  was  necessary  that  other  factories  than 
the  parent  companies  should  engage  in  their  produc- 

tion, and,  consequently,  several  plants  were  turned  over 
to  this  work  without  their  having  previous  experience 
or  special  facilities  for  its  performance. 

Prominent  among  these  was  the  National  Motor  Car 
and  Vehicle  Corp.,  Indianapolis,  Ind.,  large  manufactur- 
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PIG.   1. AXLE  ASSEMBLY  ROOM  SHOWING  MONO- 
RAIL TROLIvET 

FIG.  2.     "QUAD"  WHEELS  IN  THE  SEPARATE 
ASSEMHLY    ROOM 
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PIG.  3.     AXLE  ON  "DOLLIB" 
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FIG.    4.      ASSEMBLING  FRAME   AND  AXLES 

FIG.  5.     INSTALLING  MOTOR  AND  TRANSMISSION 

FIG.   6.     ASSEMBLY  OF  RADIATOR,  STEERING  GEAR,   ETC. 

FIG.   7.     THE  SEAT  AND  PLATFORM  MOUNTED FIG.  10.     ON  ITS  OWN  WHEELS  FOR  THE  FIRST  TIME 

FIGS.  8  AND  9.     THE  PLATFORM  ASSEMBLING  JIG 
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FIG.    11.      ROAU-TEST   GARAGE 

ers  of  high-grade  passenger  automobiles,  who  under- 
took the  manufacture  of  several  thousand  of  the  trucks 

with  the  internal  gear  drive.  They  constructed  and 
installed  the  special  equipment  and  facilities,  illustrated 
and  explained  in  this  article,  which  enabled  them  to 
make  an  enviable  record  in  the  production  of  the  trucks 
so  badly  needed  by  the  Government. 

Not  having  machine  equipment  of  the  type  and 
amount  necessary  to  manufacture  the  larger  units,  they 
were  forced  to  sublet  them  to  specialists  in  these  lines. 
The  motors  and  transmissions  were  made  by  the  Haynes 
Automobile  Co.,  under  license  from  the  Buda  Co.,  and 
the  axles  were  made  by  the  Columbia  Axle  Co.  These 
companies  cooperated  to  the  best  of  their  ability  in  the 
rapid  production. 

The  National  factory,  like  "Topsy,"  just  "grew  up." 
Being  one  of  the  oldest  manufacturers  of  motor  cars 
in  the  country,  its  plant  has  been  added  to  as  the  busi- 

ness increased  and,  because  of  its  restricted  surround- 
ings, these  additions  have  not  resulted  in  as  perfect 

an  arrangement  for  manufacturing  as  is  enjoyed  by 
some  of  the  companies  entering  the  field  in  later 
years  in  a  big  way  and  having  plants  erected  to  suit 
their  specific  needs. 

The  part  of  the  factory  formerly  used  for  final  test 
and  shipping  purposes  was  used  for  the  truck  as- 

sembling. An  electric  mono-rail  hoist  system  was  in- 
stalled reaching  from  the  loading  platform  in  the  rear, 

alongside  the  assembly  building  and  into  the  opposite 
end,  thence  back  through  the  building  to  the  center. 
A  switch  in  the  track  connected  with  the  general  store- 

room, thus  providing  means  of  quickly  unloading  bulky 
material  and  carload  lots,  depositing  them  at  the  en- 

trance of  the  storeroom  where  the  receiving  inspection 
department  was  located.  This  mono-rail  was  also  used 
to  bring  truck  frames  from  storage  to  the  starting 
end  of  the  assembly  line,  and  is  shown  on  the  inside 
of  the  building  in  Fig.  1. 

The  first  operation  in  the  truck  assembly  is  to 
spray  the  frames,  as  they  are  brought  in  on  the  mono- 

rail, with  the  olive-drab  paint  which  has  become  so 
fartiiliar  to  all.  This  is  done  in  a  large  booth  equipped 
with  motor-driven  exhaust  fans  which  carry  the  fumes 
away  from  the  workmen. 

In  equipping  for  the  truck  production  a 
central  paint  tank  was  provided,  with  a  cir- 

culating pump  to  supply  all  the  spray  equip- 
ment in  the  various  parts  of  the  building.  In 

this  manner  all  the  paint  was  of  the  proper 
consistency;  there  was  no  loss  from  evapora- 

tion and  no  lost  time  from  operators  con- 
stantly replenishing  their  supply.  The  paint 

was  kept  in  constant  circulation  at  the  desired 
pressure  which  was  controlled  by  an  auto- 

matic valve. 

The  frames  were  passea  on  to  a  drying  sta- 
tion and  from  there  moved  to  the  next  sta- 
tion where  the  brackets  not  furnished  with 

the  frame  were  applied.  When  this  operation 
was  completed,  the  frames  were  placed  on  a 
caster-equipped  wooden  truck,  and  moved  to 
the  next  station  where  the  axles  were  attached. 

Both  the  front  and  rear  axles  were  fitted 

with  springs,  wheels,  propeller  shaft  compan- 
ion flanges,  grease  cups,  etc.,  adjusted  and  greased  in  a 

separate  assembly  room  located  in  the  same  building. 
Fig.  2.  In  this  department  they  are  placed  on  wood 
"dollies"  mounted  on  casters,  and  delivered  to  the 
assembly  floor  in  the  manner  shown  in  Fig.  3. 

A  front  and  rear  axle,  each  on  its  "dollie,"  are  placed 
in  position  on  the  assembly  floor  and  the  frame  lowered 

to  them  by  means  of  a  hoist  on  an  overhead  track. 

Fig.  4.  The  spring  bolts  which  attach  the  springs 
to  the  frame  are  placed  and  the  assembly  is  pushed 
down  the  line  on  the  "dollies"  which  brought  the  axles 
to  the  assembly  floor. 

At  the  next  station,  the  transmission  and  motor  are 

placed  in  position  and  bolted  to  the  frame,  as  shown  in 
Fig.  5.  The  motors  are  fitted  with  magneto,  carbureter, 

spark  plugs,  wiring,  clutch  and  propeller-shaft  flange 
in  the  factory's  motor-assembly  department  in  another 
building,  and  brought  to  the  truck-assembly  floor  on 
specially  constructed  trucks  as  shown  in  the  illustration. 

The  control  set,  pedal  assembly,  gear  shift  rods  and 
brake  rods  are  attached  at  the  next  station,  followed 
by  the  steering  gear  and  radiator  as  shown  in  Fig.  6. 
This  completes  the  assembly  of  the  mechanical  units 

FIG.  12.     PAINT-DKYING  ROOM 
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FIG.    13.      MACHINING    THE   CLUTCH    HOUSING — FIR.ST    OPERATION 

and  the  seat  platform  with  the  seat  attached  is  mounted 
and  bolted  in  place  at  the  next  station,  Fig.  7. 

This  seat  platform  is  assembled  from  previously  cut 
lumber  on  the  assembling  fixture  shown  in  Figs.  8  and  9. 
The  platform  is  held  together  by  being  bolted  to  various 
irons  made  from  angle  and  bar  stock.  These  are  formed 
to  templets  in  the  forge  shop  and  drilled  for  the  bolts 
in  the  machine  shop,  coming  to  the  assembly  jig  in  the 
body -building  department,  ready  to  set  on  the  jig  and 
have  the  boards  clamped  in  position  as  shown  in  Fig.  8. 
The  fixture  is  then  revolved  on  trunnions.  Fig.  9,  so  as 
to  bring  the  holes  in  the  irons  in  position  where  they 
can  be  reached  and  the  holes  in  the  boards  drilled 
with  electric  portable  drills.  The  bolts  are  placed  and 
tightened  and  the  platform  is  lifted  from  the  fixture 
and  another  one  started.  Two  men  on  a  fixture  as- 

semble 25  to  30  platforms  in  a  day  of  eight  hours. 
The  trimmed  seats  are  then  attached,  the  assembled 

unit  trucked  to  the  paint  spray  booth  and,  when  dry, 
to  the  assembly  floor  to  be  placed  on  the  chassis.  Elec- 

tric transportation  trucks  are  used  for  trucking  from 
one  building  to  another,  thus  saving  much  hand  labor. 

After  the  seat  platform  is  bolted  in  place,  the  truck 
is  moved  to  the  next  position  where  oil,  gasoline  and 
water  are  supplied  and  the  motor 
started.  Up  until  this  last  move,  the 

truck  has  been  handled  on  the  "dol- 
lies" which  carried  the  axles.  As  the 

truck  is  pulled  to  this  position  by 
the  truck  immediately  preceding  it  in 

the  assembly  line,  the  "dollies"  run 
down  a  slight  incline  into  slots  in  the 
floor  which  are  deep  enough  to  allow 
the  axles  to  pass  over  the  tops  of  the 
"dollies"  as  the  tires  rest  on  the  floor. 

This  discharges  the  "dollies"  at  a  point 
just  in  front  of  the  elevator  on  which 

they  are  placed  and  sent  to'  the  axle- 
fitting  on  the  the  next  floor,  where 
another  axle  is  placed  on  them  and 
they  again  start  on  the  trip  along 
the  assembly  line.  Fig.  10  shows  a 
truck   which   has  just   discharged    its 

"dollies,"   and    is   on   its   own   wheels   for  the 
first  time. 

The  trucks  are  fitted  with  tops  over  the 

drivers'  seat  and  then  driven  onto  a  turntable, 
turned  through  an  angle  of  90  deg.,  which 
brings  them  in  line  with  the  door,  through 

which  they  pass  out  to  the  road-test  depart- 
ment on  the  opposite  side  of  the  street. 

The  trucks  are  assigned  in  order  to  the 

members  of  the  road-testing  crew  who  "put 
them  over  the  road"  in  an  effort  to  find  any 
hidden  flaws  or  careless  and  imperfect  work. 

A  view  of  the  headquarters  of  this  depart- 
ment is  shown  in  Fig.  11.  After  the  trucks 

have  been  passed  by  both  the  National  and  the 
Government  inspectors,  they  go  to  the  wash- 
stand  which  is  equipped  with  hot  and  cold 
water,  steam  and  gasoline  washing  devices. 
From  this  room  they  move  into  a  spray  booth 
where  the  final  coat  of  paint  is  applied 

and  they  are  then  stored  in  the  room  shown  in  Fig. 
12,  until  they  are  dry  enough  to  run  into  the  open. 

Fig.  13  is  a  view  of  a  Gisholt  turret  lathe  fitted 
with  tools  for  machining  the  clutch  housing,  first 
operation.  A  fixture  attached  to  the  spindle  of  the 
lathe  has  three  posts  against  which  the  casting  is  held 
by  the  triangular  spider.  The  joint  face  and  the  male 
pilot,  which  fit  the  rear  end  of  the  motor  crank  case, 
are  finished  using  forged  tools  in  the  cross-slide  turret. 

The  next  operation  is  shown  set  up  on  a  Davis  turret 
lathe  in  Fig.  14.  In  this  operation  the  bearing  bore, 
shaft  clearance  bore,  and  outside  face  are  roughed, 
using  the  combination  tool  with  inserted  teeth,  shown 
at  A  in  the  front  of  the  illustration.  The  next  bar  B. 
shown  to  the  right,  finishes  these  three  surfaces,  using 
double-end  cutters.  The  next  bar  C  is  placed  through 
the  finished  bore  and  a  flat-facing  cutter  is  inserted 
by  passing  it  through  the  hand  hole  in  the  top  side 
of  the  casting.  By  pulling  back  on  the  turret  the  in- 

side face  of  the  casting  is  finished  so  as  to  give  the 
proper  clearance  for  the  clutch-actuating  parts. 

Fig.  15  is  an  illustration  of  the  fixture  used  to  mill 
the  spring  shackles  which  are  of  the  conventional  type, 
a  rough-forging  A  and  a  finished  piece  B  being  shown 

n.      Tl'KRET   LATHE   OI'ERATION.-^    ON    THE    CLUTCH  HOUSING 
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FIG.    15.      Arn^LING   SPKING    SHACKLES 

"Ih  front.  The  two  ends  of  the  shackles  are  identical 
as  regards  the  milling  which  permits  of  them  being 
milled  in  this  indexing  fixture.  Two  forgings  are  held 

side  by  side,  being  clamped  with  the  round-headed 
screws  C  operated  with  a  pin  handle  D.  Two  of  these 
fixtures  are  used,  one  each  side  of  the  cutters.  As 
the  cut  is  finished  on  one  end  of  the  forgings,  the  table 

is  traversed  to  bring  the  forgings  in  the  opposite  fix- 
ture up  to  the  cutters  and  they  are  machined  while 

the  first  set  is  being  indexed  for  their  second  cut, 

or  replaced  with  rough-forgings  if  need  be.  The  two 
fixtures  are  located  on  the  table  so  as  to  require  the 
least  travel  possible  which  gives  practically  a  continuous 

milling  set-up. 

Two  Drill  Jigs  for  Motor-Truck  Work 
By  I.  B.  Rich 

One  of  the  pieces  to  be  drilled,  a  part  of  the  clutch, 

is  shown  at  the  lower  right-hand  corner  of  Fig.  1, 
and  it  will  readily  be  seen  how  this  slips  into  one  of 
the  four  openings  of  the  drill  jig  as  shown  at  D.  The 
plate  A  fits  on  the  two  guide  posts  BB  and  it  is  lifted 
off  to  put  the  pieces  in  place  and  to  remove  them  after 
being  drilled.     This  plate  carries  12  bushings. 

The  projection  C  on  the  work  slips  into  the  opening 
D  while  the  slot  goes  over  the  ears  E  and  F  of  the  slide 

which  prevents  the  drill  pressure  from  closing  them 
during  the  operation.  Then  the  work  and  its  holder 

are  moved  forward  under  the  holes  in  the  drilling  bush- 
ings by  means  of  the  handle  G  which  can  be  applied 

to  any  one  of  the  four  square  studs  shown. 

In  Fig.  2  is  shown  a  five-station  rotary  drill  jig  for 
drilling  the  small  end  of  the  brake-shaft  levers  shown 
in  foreground.  The  hub  of  the  lever  fits  over  one  of 
the  central  studs  A  while  the  outer  end  is  centered  by 

the  V-blocks  B,  controlled  by  the  cam  C.  The  two  sets 
of  stubs  enable  the  same  fixture  to  handle  two  different 
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sizes  of  levers,  and  as  a  two-spindle  Baker  drilling 
machine  is  used,  it  allows  the  drilling  and  reaming  of 
holes  at  the  same  time.  The  fixture  is  rotated  from 

one  station  to  the  next,  which  make.s  the  operation  con- 
tinuous. 

Bearing  in  mind  that  this  is  for  compaiativeiy  small 

production,  it  will  readily  be  .seen  that  numerous  modi- 
fications can  be  made  so  that  it  may  be  applied  to  a 

variety  of  work.  These  tools  are  in  use  in  the  shops 
of  the   Autocar  Co.,   Ardmore,    Pennsylvania. 

Boring  and  Milling  Transmission 
Housings 

By  Fred  H.  Colvin 

The  methods  used  by  the  Chandler  Motor  Car  Co., 

Cleveland,  Ohio,  in  machining  its  transmission  hous- 
ing, are  illustrsted  in  Figs.  I,  2  and  3.  In  Fig.  1,  which 

shows  the  initial  operation,  the  fixture  is  bolted  to  the 
face  of  a  substantial  chuck  and  utilizes  the  chuck  jaws 
for  holding  the  inner  end  of  the  casting,  while  the 
fixture  itself  centers  and  supports  the  outer  end.  The 
central  hole  and  the  large  outer  flange  of  the  aluminum 
casting  are  machined  in  this  operation,  the  hole  and  the 
flange  being  used  for  locating  the  piece  during  future 

operations. 
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FIG.    1.      FIXTURE  FOR  BORING  HOUSING 

By  studying  the  shape  of  the  casting  from  Fig.  2,  it 
will  be  seen  how  the  screws  A  and  B,  Fig.  1,  center  and 
support  the  casting  each  side  of  the  upper  horizontal 
opening,  while  screws  C  and  D,  matching  corresponding 
screws  on  the  other  side  of  the  fixture,  support  it  at  a 
number  of  points  so  as  to  avoid  springing,  and  at  the 
same  time  provide  sufficient  hold  for  driving  during  the 
boring  and  facing  operations.  The  bar  E  adds  to  the 
support  of  the  flange,  and  the  whole  fixture  is  carefully 
balanced  by  blocks  of  metal  so  as  to  avoid  undue  vibra- 

tion in  the  lathe. 

In  Fig.  2  the  piece  is  located  on  the  angle  fixture 
by  the  flange  which  has  already  been  faced,  while  the 

angular  hand  hole,  which  allows  access  to  the  clutch, 
is  being  machined  by  a  vertical  cutting  machine.  The 
boring  of  the  second  hole  is  accomplished  with  an  offset 
fixture  which  is  not  illustrated. 

Fig.  3  shows  the  way  in  which  the  holes  for  the 
clutch-operating  shaft  are  drilled  and  faced  on  the  in- 

side. Here  the  housing  is  mounted  in  the  special  fixture 
shown,  being  centered  through  the  main  hole  by  a  suit- 

able pilot  and  clamped  in  position  by  the  C-washer  and 
nut  A.  This  locates  it  in  proper  position  so  as  to  have 
the  holes  at  the  right  angle,  and  the  first  hole  is  drilled 
through  a  suitable  bushing  in  the  fixture.  The  fixture 
is  then  revolved  180  deg.  and  the  opposite  hole  drilled. 

After  this  the  holes  are  line-reamed  straight  through 
so  as  to  correct  any  slight  inequality  in  alignment  and 

PIG.  2.     MILLING  HAND-HOLE  OPENING 

FIG.    3.      BORING   HOLE   FOR   CONTROL   SHAFT 

the  inner  ends  of  the  bosses  are  surfaced  by  the  double- 
ended  cutter  shown  at  B.  This  is  mounted  on  a  plain 
bar,  held  in  position  by  a  pin,  and  the  ends  back-faced 
in  the  usual  way.  While  such  shaped  pieces  are  some- 

what awkward  to  handle,  the  illustrations  indicate  how 
a  little  ingenuity  overcomes  all  such  handicaps. 

Stamping  the  Size  on  Mandrels 
By  John  A.  Grill     - 

On  page  278  of  American  Machinist  E.  M.  Long, 

under  the  title  "What's  in  a  Name?"  wants  to  know 
why  manufacturers  of  lathe  mandrels  do  not  mark  their 
product  on  the  small  end  so  that  a  workman  may  know 
which  way  it  is  to  be  put  into  the  work. 

In  all  my  experience  I  have  observed  that,  in  the 
case  of  mandrels  regularly  made  for  the  market,  the 
size  is  stamped  on  the  large  end.  I  kno^.  that  Brown 
&  Sharpe  and  other  large,  manufacturers  of  this  class 
of  tool  follow  this  practice.  i 

If  Mr.  Long  will  familiarize  himself  with  this  common 

custom,  a  few  moments'  reflection  in  each  case  should 
convince  him  that  it  is  the  other  end  that  goes  in 
first. 
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Notices  and  Claims  Under  Compensation  Acts -I 
By  CHESLA  C.  SHERLOCK 

I 

This  is  the  first  of  three  articles  dealing  with 
the  technicalities  incident  to  the  reporting  of 
accidents  and  the  obtaining  of  compensation 
under  the  compensation  acts.  The  necessity  for 
prompt  notification  in  case  of  accident  is  brought 
out  in  some  detail. 

EMPLOYERS  who  have  been  following  the  growth 

of  the  workmen's  compensation  acts  and  the  de- 
cisions of  the  courts  relating  thereto  have  prob- 

ably been  surprised  to  note  the  growing  tendency  on  the 

part  of  the  authorities  to  lay  more  stress  upon  the  tech- 
nicalities of  the  law  than  has  been  true  in  the  past. 

When  the  compensation  system  was  in  its  infancy, 
slight  stress  was  laid  upon  the  technical  demands  of  the 
law.  If  a  workman  failed  to  present  his  claim  in  the 
proper  manner  or  was  a  little  slow  in  presenting  it  at 
all,  the  tendency  was  to  resolve  the  doubt  in  the  favor 
of  the  employee  and  proceed  to  apply  compensation  bene- 

fits anyway. 

While  this  was  the  early  tendency  of  the  compensa- 
tion commissions  no  such  broad  thought  is  to  be  found 

in  the  more  recent  decisions  handed  down  by  the  courts 
which  have  had  occasion  to  review  these  decisions.  The 
courts  have  taken  a  firm  stand  in  favor  of  a  strict  con- 

struction of  the  technical  provisions  of  the  compensa- 
tion acts,  and  they  have,  consequently,  had  a  tendency 

to  bring  the  commissions  up  sharp. 
The  compensation  acts,  without  exception,  contain 

provisions  making  it  necessary  for  the  injured  workman 
to  give  notice  of  his  injury  or  of  any  accident  that  may 
occur  in  the  course  of  his  employment,  within  a  certain 
specified  length  of  time.  While  the  statutes  in  the 
respective  states  do  not  agree  as  to  what  this  length  of 
time  shall  be,  the  majority  of  them  provide  that  the 
notice  of  the  accident  must  be  filed  with  the  employer 
within  30  days  from  the  time  it  occurred. 

While  there  may  or  may  not  be  reasons  for  thus  arbi- 
trarily fixing  a  limitation  upon  the  time  in  which  an 

employee  can  file  notice  of  an  accident  or  injury,  that  is 
not  for  us  or  the  courts  to  discuss.  It  is  a  legislative 
move  which  can  be  considered  only  as  it  is  given 
to  us. 

The  legislative  authority  evidently  had  it  in  mind  to 
encourage  the  early  report  of  accidents  in  order  to  make 
it  as  easy  as  possible  for  the  employer  to  inform  himself 
as  to  the  facts  surrounding  them,  and  not  permit  em- 

ployees to  delay  the  matter  or  the  question  of  the 

employer's  liability  until  such  time  as  suited  their  whims 
or  made  it  more  convenient  for  them  to  press  their  de- 

mands. Witnesses  are  often  tampered  with  and  some- 
times lost  sight  of,  and  unless  the  employer  has  an  equal 

chance  to  ascertain  the  facts  as  soon  after  the  accident 
as  possible,  he  is  being  put  at  a  disadvantage  which 
cannot  be  too  strongly  emphasized.  Then,  again,  it  is 

manifestly  unfair  to  keep  employers  in  a  state  of  sus- 
pense and  unrest  as  to  their  actual  liability  under  the 

compensation  acts.  The  compensation  acts  sought  to 
fix  a  liability  upon  each  employer,  so  certain  and  definite 
that  he  could  insure  his  risk  thereunder  in  some  insur- 

ance carrier. 

In  a  New  York  case  decided  last  year  it  was  stated  in 

the  footnote  by  the  court:  "The  provision  of  the  New 
York  Workmen's  Compensation  Act  providing  for  writ- 

ten notice  of  injury  to  be  given  by  an  employee  within 
10  days  after  disability  must  be  complied  with  by  giving 
prompt  service  of  the  notice  in  order  that  the  employer 

may  have  an  opportunity  to  investigate  the  circum- 
stances of  the  claim."  Also,  ".  .  .  it  must  be  pre- 

sumed that  the  opportunity  for  prompt  investigation  by 

the  employer  is  one  of  value." 
It  is  presumed  that  where  a  workman  has  failed  to 

comply  with  this  provision  of  the  compensation  acts,  he 
has  thereby  prejudiced  the  rights  of  the  employer.  The 
claim  is  not  completely  barred,  although  it  will  be  neces- 

sary for  the  injured  workman  to  sustain  the  burden  of 
proof  in  court  and  show  that  his  failure  did  not,  in  fact, 

prejudice  his  employer's  rights.  If  he  is  unable  to  make 
this  showing  then  his  right  to  compensation  for  injury 
is  lost. 

Beginning  op  Limitation  Period 

The  greatest  difficulty  under  these  acts,  however,  is  to 
determine  whether  the  time  commences  to  run  from  the 
date  of  the  accident  or  from  the  date  of  the  disability, 
these  two  often  being  separated  by  a  lapse  of  time, 
although  the  disability  is  due  to  the  original  accident. 
There  is  only  one  way  to  settle  this  and  other  questions 
arising  upon  this  phase  of  the  compensation  acts,  and 
that  is  by  a  careful  examination  of  the  decisions  of  the 
courts  which  have  been  called  upon  to  render  decisions 
covering  it.  And  in  this  connection  it  is  well  to  keep 
in  mind  that  the  decisions  mentioned  in  this  discussion 
are  of  very  recent  origin.  All  have  been  decided  within 
the  past  year,  unless  otherwise  expressly  stated. 

In  an  Indiana  case  it  was  shown  that  the  workman 
sustained  a  hernia  in  June,  1916,  but  that  he  continued 
at  work,  with  the  aid  of  a  truss,  until  January,  1917, 
when  he  was  forced  to  give  up  work.  On  Feb.  7,  1917, 
he  gave  the  statutory  notice  of  injury  and  on  March  19, 

.  1917,  he  made  formal  application  for  compensation.  The 
court  held  that  under  the  circumstances  the  injury  did 
not  develop  until  January,  1917,  and  that  the  proper 
notice  was  given  within  30  days. 

In  a  California  decision  handed  down  in  1917  it  was 
pointed  out  that  where  notice  has  been  given  of  an 

injury  and  compensation  paid,  but  that  later  greater  dis- 
ability arises  from  the  same  injury,  it  is  not  necessary 

to  give  a  new  notice.  All  that  the  law  requires  is  notice 
of  the  original  injury. 

As  to  the  sufficiency  of  the  notice  to  be  given,  the 

Texas  court  held  that  the  phrase  "as  soon  as  practicable" 
does  not  mean  as  soon  as  possible,  "the  word  'practicable' 
importing  a  difference  according  to  the  circumstances, 
and  meaning  ordinarily  that  the  thing  must  be  done  as 

soon  as  reasonably  can  be  expected." 
In  a  Michigan  case  the  injured  workman  did  not  re- 

port his  injury  to  the  employer,  and  the  only  person  to 
whom  he  mentioned  it  was  to  one  who  was  subordinate 

to  him  in  the  employer's  factory.  Said  the  court:  "It 
appears  that  the  deceased  mentioned  his  alleged  injury 

to  two  employees  of  the  defendant ;  one,  the  witness  Kel- 
leher.  Id  days  after  the  alleged  accident;  and  the  other, 
the  witness  Bennett,  in  the  summer  or  fall  following. 
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It  appears  that  Kelleher  was  not  an  officer  of  the  com- 
pany nor  a  proper  person  to  whom  to  report  the  injury. 

The  testimony  is  conclusive  that  he  was  working  under 
the  deceased,  who  was  acting  as  yard  conductor,  and, 
being  a  subordinate  employee,  notice  to  him  cannot  be 
held  to  be  notice  to  the  company.  ...  In  reference 
to  the  witness  Bennett,  it  appears  that  he  was  a  general 
yardmaster,  and  conceding  for  the  purpose  of  this  case 
that  he  was  a  proper  person  to  whom  to  report  of  an 
injury  should  be  made,  the  record  seems  to  be  undis- 

puted that  no  report  of  the  injury  as  such  was  ever 
made  to  him,  and  the  only  knowledge  he  had  thereof 
was  the  result  of  a  casual  conversation  with  the  de- 

ceased." 
This  is  to  the  effect  that  an  oral  communication  of  the 

fact  of  injury  is  not  sufficient  compliance  with  the  law. 

lu  Michigan  the  statute  provides  that  "no  proceedings 
for  compensation  for  an  injury  under  this  act  shall  be 
maintained,  unless  a  notice  of  the  injury  shall  have  been 
given  the  employer  three  months  after  the  happening 

thereof."  The  law  also  provides  that  claims  for  com- 
pensation must  be  made  within  six  months  after  the 

occurrence  of  the  injury,  but  if  the  claimant  is  physi- 
cally or  mentally  incapacitated,  within  six  months  after 

the  removal  thereof.  It  was  claimed  by  the  claimant 
that  following  the  injury  he  was  physically  incapacitated 
from  giving  notice,  and  that  as  soon  as  the  incapacity 
was  removed  the  notice  was  given. 

Notice  of  Accident  Must-  Be  Given 

The  court  held  that  the  expression  in  the  statute  relat- 
ing to  incapacity  related  to  filing  a  claim  for  compensa- 
tion and  that  it  had  no  application  to  the  duty  to  give 

notice  of  the  injury  received.  This  is  a  distinction  that 
should  be  kept  in  mind  by  all  employers.  The  duty  to 
give  notice  of  the  accident  or  injury  is  paramount  to 
everything  else;  the  duty  to  bring  a  claim  for  com- 

pensation can  be  allowed  to  wait,  depending  upon  the 
circumstances,  but  that  is  not  true  in  the  first  instance. 

In  a  New  York  case  the  workman,  while  working 
alone,  injured  his  hand  with  a  tack.  He  continued  work 
for  several  days,  when  an  infection  set  in  and  it  was 
necessary  to  perform  several  operations  on  his  arm. 
He  did  not  give  written  notice  of  the  accident  until  two 
months  after  the  operations  were  performed. 

The  Industrial  Commission  held  that  the  employer 
was  not  prejudiced  by  this  failure  to  give  the  notice 

"for  the  reason  that  there  was  no  one  present  when  the 
accident  occurred,  and  therefore  the  employer  could  ob- 

tain no  affirmance  or  denial  of  the  fact  of  the  accident, 
and  for  further  reason  that  as  soon  as  evidence  of 

infection  appeared,  Hynes  was  under  the  care  and  atten- 

tion of  a  duly  authorized  medical  practitioner." 
The  coui-t  reversed  a  decision  of  the  appellate  division 

affirming  this  decision,  saying:  "The  logic  of  the  com- 
mission seems  to  be  as  follows:  Because  the  claimant 

tells  the  truth  as  to  his  accident;  because  no  one  was 
present  to  contradict  him ;  because  later  blood  poisoning 
developed  and  developed,  as  a  result  of  the  injury;  be- 

cause a  licensed  physician  attended  him  who  was  pre- 
sumably competent — no  investigation  could  have  been 

useful  to  the  employer. 

"This  is  reasoning  in  a  circle.  Notice  and  consequent 
chance  of  investigation  is  given  for  the  very  purpose  of 
enabling  the  employer  to  test  the  good  faith  of  the 
claim?  nt.  Without  it  no  contradiction  is  possible.  If 
many  are  present  at  the  time  of  the  alleged  accident;  if 

their  stories  agree;  if  there  is  no  doubt  of  the  injury 
and  its  results — there  may  be  a  basis  of  the  finding  that 
lack  of  notice  did  no  harm.  But  assume  that  the  injury 
was  so  slight  as  not  to  cause  attention  at  the  time ;  that 
no  physician  was  called  for  11  days;  that  the  accident 
is  remembered  only  after  the  lapse  of  six  or  perhaps  13 
days;  that  blood  poisoning  may  result  from  any  slight 
prick,  any  scratch,  any  bite  of  an  insect,  then  the  ab- 

sence of  witnesses  would  seem  to  require  rather  than  to 

excuse  notice." Wherever  in  law  it  is  required  that  notice  be  served 
upon  another,  the  question  always  arises  as  to  whether 
it  is  necessary  to  give  such  notice  when  the  other  party 
has  knowledge  of  the  fact  already,  or  has  been  placed  in 
such  circumstances  that  he  cannot  help  having  prior 

knowledge  of  it.  This  question  of  "knowledge  and  no- 
tice" is  one  that  has  caused  a  great  deal  of  discussion 

in  the  courts  and  it  even  crops  out  in  the  compensation 
acts. 

In  a  Massachusetts  case  decided  in  1917  it  was  held 
that  oral  notice  given  by  an  employee  of  an  injury  to  his 
employer  cannot  be  said  to  constitute  knowledge  on  the 
part  of  the  employer  which  would  obviate  the  giving  of 
written  notice  of  injury  as  required  by  the  compensation 
act.  In  another  case  decided  by  the  same  court  in  the 
same  year  it  was  held  that  such  knowledge  as  would 
excuse  the  giving  of  written  notice  of  an  injury  must 
have  been  acquired  within  the  time  when  written  notice 

should  have  been  given ;  that  is,  "as  soon  as  practicable." 
In  a  Nebraska  case  it  was  held  that  where  the  em- 

ployer admits  that  he  knew  of  the  injury  and  the  death 
of  the  employee  the  necessity  of  giving  notice  thereof  is 
obviated. 

In  another  Massachusetts  case  it  was  shown  that  the 
employer  had  rendered  a  report  of  the  accident  to  the 

proper  authorities.  The  court  said:  "The  fact  that  a 
report  of  the  injury  was  made  by  the  employer  is  amply 
sufficient  to  warrant  a  finding  that  the  subscriber  had 

knowledge  of  the  injury  in  accordance  with  the  act." 

Foreman  Presumed  to  Be  Owner's  Agent 

In  a  Maine  case  it  was  held  that  if  a  ̂ 'oreman  who 
has  complete  superintendence  ot  the  men  has  knowledge 
of  the  injury  that  it  obviates  the  necessity  of  a  written 
notice  to  the  employer,  the  foreman  being  presumed  to 

be  the  "agent"  "f  the  latter.  The  court  said:  "The 
decision  of  the  commission  does  not,  we  think,  carefully 
distinguish  between  findings  of  fact  and  rehearsals  of 
evide.-ice,  nor  between  notice  and  knowledge.  Knowledge 
is  not  the  notice  required  by  the  statute.  Oral  notice 
is  not  the  statutory  notice  and  although  the  employer 
may  obtain  it  from  the  former  knowledge  of  the  injury, 
it  is  not  necessarily  knowledge  within  the  meaning  of 
the  statute.  We  conclude,  however,  that  the  decision 
contains  sufficient  to  show  that  the  commission  finds 
that  the  foreman,  Penwarden,  had  seasonable  knowledge 
of  the  injury,  and  that  the  discussion  as  to  notice  may 
be  separated  from  such  finding  and  treated  as  reflec- 

tions by  the  way." In  a  Texas  case  it  was  held  that  verbal  notice  given  to 
a  foreman  within  two  or  three  days  after  the  iajury  was 
sufficient  notice  within  the  meaning  of  the  act  and  satis- 

fied the  provision  regarding  notice. 

In  an  Indiana  case  the  court  said:  "The  knowledge 
of  the  foreman  under  whose  direct  and  immediate  super- 

vision appellee  worked  from  day  to  day  must  be  regarded 
as  the  imputed  knowledge  of  the  employer,  and  for  the 
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greater  reason  the  knowledge  of  the  superintendent  of 
the  factory  who  had  general  supervision  of  the  plant 

must  be  held  to  be  the  imputed  knowledge  of  the  cor- 

poration. No  other  construction  can  be  made  to  har- 
monize with  the  manifest  legislative  intent  as  revealed 

by  the  statute  itself." In  a  New  York  case  the  commission  held  in  a  case 
where  notice  had  not  been  given  within  10  days,  as 
required  by  the  statute,  that  the  employer  was  not 
prejudiced  because  the  factory  superintendent  had  heard 
of  the  injury  within  10  days.  The  court  refused  to 
sustain  this  finding,  declaring  that  it  made  oral  notice 
equivalent  to  the  written  notice  the  statute  requires. 

It  is  fairly  well  settled  that  where  the  failure  to  give 
notice  within  the  time  specified  by  the  statute  has  not 
prejudiced  the  employer,  it  will  not  be  fatal  to  the  right 
to  compensation,  especially  where  it  was  not  due  to  any 
effort  to  mislead  or  deceive  the  employer. 

A  case  was  recently  decided  in  Wisconsin  where  it 
was  shown  that  the  workman  was  employed  in  a  camp 
some  10  miles  from  town  and  that  he  received  an  injury 
which  later  caused  his  death.  His  wife  had  to  walk  back 

and  forth  to  town  for  supplies  and  medical  aid  and  dur- 
ing the  interval  mailed  two  letters  to  the  employer. 

These,  however,  were  not  mailed  until  the  expiration  of 
the  statutory  period.  Since  it  was  shown  that  no  effort 
had  been  made  to  mislead  the  employer  and  that  he  had 
not  in  fact  been  misled  or  prejudiced  in  his  rights,  the 
court  sustained  the  finding  of  the  commission  awarding 
compensation. 

The  whole  question  of  notice  of  an  accident  or  injury 
to  be  given  to  an  employer  has  been  pretty  well  covered 
by  these  decisions,  which  should  point  out  to  employers 
that  they  are  acquiring  some  definite  rights  under  these 
later  decisions  of  the  courts  that  it  may  pay  them  to 
examine  carefully.  The  time  limit  set  upon  the  filing  of 
notice  of  accident  or  injury  is  not,  in  any  sense,  an 
effort  to  cut  any  workman  off  from  the  just  benefits  of 
the  compensation  act  to  which  he  might  be  entitled,  for 
the  courts  even  now  will  extend  the  mantle  of  protection 
afforded  to  him  when  so  doing  does  not  in  any  way  alter 

the  employer's  rights. 
The  time  limit  is  in  the  nature  of  a  miniature  statute 

of  limitations  which  is  put  there  for  the  protection  of  the 
employer  and  which  seeks  to  confine  his  liability  to  a 
given,  definite  point  of  time.  No  employer  can  be  en- 

tirely uncertain,  under  such  circumstances,  as  to  just 
what  his  liability  under  the  compensation  acts  may  be, 
for  the  limitation  is  constantly  either  extinguishing  or 
bringing  to  light,  within  its  period,  evidences  of  his 
liability. 

Employers,  however,  who  attempt  to  use  this  safe- 
guard fraudulently  or  to  take  advantage  of  their  work- 

men who  may  not  know  about  it  will  receive  no  sympathy 
at  the  hands  of  the  court.  It  is  not  there  for  that  pur- 

pose; it  is  there  for  the  purpose  of  focusing  the  em- 
ployer's liability. 

Employers  should  be  very  plain  and  explicit  to  their 

employees,  making  it  e.specially  emphatic  that  all  acci- 
dents must  be  promptly  reported  and  notices  of  injury 

given  as  soon  as  practicable  after  the  injury  occurs.  If 
workmen  know  that  any  dilatory  tactics  on  their  part 
will  extinguish  their  rights  to  compensation,  they  will 
make  prompt  reports  and  this  will  aid  the  employer  in 
getting  the  facts  quickly  and  make  for  a  speedier  settle- 

ment all  around,  which  is  one  of  the  basic  reasons  for 
the  existence  of  the  compensation  acts. 

We  have  found,  then : 
1.  That  the  provision  of  the  statutes  relating  to  notice 

of  accidents  or  injuries  received  must  be  substantially 
complied  with. 

2.  That  oral  notice  may  be  sufficient,  if  communicated 

to  the  employer  or  to  some  one  standing  in  a  representa- 
tive capacity,  but  it  is  always  wise  to  make  the  notice  in 

writing,  as  is  required  in  New  York. 
3.  That  while  knowledge  may  be  notice,  it  is  not  to  be 

trusted  and  the  statute  should  be  complied  with  in  spite of  it. 

Pipe  Dreams  of  a  Tramp  Machinist — 
English  as  She  Is  Spelled 

By  Glen  Quharity 

One  day,  some  time  after  electric  lights  had  become 
common  at  Brookdell,  a  shop  order  made  out  in  due 

form  came  to  the  desk  of  Tom  Jones,  the  master  me- 

chanic, to  "repair  1  leight." 
The  order  bore  the  signature  of  a  comparatively  new 

foreman  in  one  of  our  manufacturing  departments  which 
was  housed  in  an  outlying  building  away  on  the  other 

side  of  the  shop  yard  and  across  the  brook.  Tom  had 
put  his  official  O.K.  on  the  order  and  sent  it  by  shop 
mail  to  Bill  Shailer,  the  engineer  who  was  the  immediate 
boss  of  everything  electrical  around  the  plant. 

Next  day  the  same  order  reappeared  on  Tom's  desk, 
O.K.  and  all.  Tom  scratched  his  head  and  wondered  if 
he  had  dreamed  about  that  order  yesterday;  then  he 
sent  it  back  to  Bill.  Next  day  the  same  order  turned 

up  again  in  Tom's  mail  box,  and  this  time  Tom  is 
worried.  He  grabs  the  telephone,  gets  Bill  on  the 
wire  and  roars  "S'matter'd'ju,  you  ole  fat  head?  I 

sent  you  Van  Dorn's  order  to  fix  a  light  and  it's  come 
back  three  times.  Don't  you  fellers  know  how  to  fix 
a   'lectric   light?" 

"Ain't  nothin'  the  matter  with  no  light  over  there," 

says  Bill.  "I  sent  a  man  over  three  times  and  he  can't 

find  no  trouble." 
"Aw'rite!"  says  Tom,  as  he  hangs  up  the  'phone  and 

pushes  a  button  for  a  boy.  The  bell  was  promptly 
answered  by  a  junior  cub  from  the  machine  shop,  just 

outside  of  which  Tom's  ofliice  was  located,  and  when 
the  boy  appeared  Tom  handed  him  the  order  and  said: 
"Take  that  order  to  Van  Dorn,  make  him  show  you  the 

light  and  tell  you  what's  the  matter  with  it." 
The  boy  disappeared  with  the  order  and  in  due  time 

returned,  saluted  respectfully  and  said:  "Mr.  Jones,  I 
am  disappointed  in  you.  I  had  supposed  that  you  pos- 

sessed a  superior  education,  and  I  find  you  falling  down 

on  a  simple  example  in  orthography." 
"No  son,"  Tom  confessed  rather  sadly,  "I  never  had 

much  schooling.  When  I  was  a  kid  the  schools  were 
not  what  they  are  now,  and  we  boys  had  to  get  out 
and  hustle  at  an  age  when  you  fellows  are  mooning 
over  a  desk  in  the  high  schools.  What  have  I  done 

now?" 

"It's  my  duty,"  said  the  boy  solemnly,  "to  inform  you 
that  1-e-i-g-h-t  spells  lathe." 

"The  h — 1  you  say !"  roared  Tom,  as  the  boy  vanished 
quickly  through  the  machine-shop  door  to  avoid  being 
hit  by  anything  that  might  happen  to  be  following  him. 

Tom  changed  the  order  to  conform  to  his  own  crude 
notions  of  spelling  and  dispatched  it  to  the  machine 
shop  with  the  request  that  the  junior  cub  be  sent  tc 
make  the  repair. 
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Modern  Aviation  Engines — II By  K.  H.  CONDIT 
Managing  Editor,  American  Machinist 

IN  this  installment  of  airplane  engine  sketches  we 
are  showing  the  engines  of  the  more  conventional 
type  about  which  the  French  aviation  program  was 

built.  At  the  beginning  of  the  war  France  was  about 
as  well  equipped  with  aviation  material  as  any  of  the 
belligerents,  but  at  that  time  very  little  was  necessary 

to  hold  one's  own  in  this  field.  The  engines,  however, 
were  of  the  rotary  type  which  had  been  successful  on 
account  of  their  lightness  and  in  spite  of  their  unreli- 
ability. 

There  was  little  to  choose  between  the  antagonists 
until  the  Germans  brought  out  the  fast  Fokker  pursuit 
machine  which  showed  promise,  for  a  while,  of  driving 
the  Allies  out  of  the  air.  The  emergency  was  met  by 

the  appearance  of  the  first  Hispano-Suiza  aircraft  en- 
gine designed  by  the  Swiss  engineer.  Marc  Birkigt,  and 

built  by  the  makers  of  Hispano-Suiza  automobiles  whose 
factories  were  in  Barcelona  and  Paris.  These  motors 
were  built  in  a  number  of  models  both  for  land  and 
seaplane  work  but  they  achieved  fame  in  combination 
with  the  famous  Spad  single-seater  fighters  which  were 
designed  for  them  in  time  to  turn  the  tables  on  the 
Fokkers.  A  later  model  in  the  British  SE5  was  equally 
successful. 

The  same  basic  principles  appear  in  each  of  the  many 
models.  The  aluminum  crank  case  is  made  in  two 
halves,  the  crankshaft  being  held  in  four  plain  bearings 
and  one  radial  ball  bearing,  the  lower  halves  of  the 
plain  bearings  coming  away  with  the  lower  half  of  the 
case.  The  tubular  connecting-rods  are  of  the  forked 
type,  and  in  the  latest  American  models  are  fitted  with 
detachable  bronze  boxes  of  the  marine  type,  a  much 
more  satisfactory  job  in  many  ways  than  the  original. 
The  cylinders  are  steel  sleeves  with  closed  tops,  except 
for  the  valve  seats,  and  screw  into  aluminum  water- 
jacket  blocks  on  the  top  of  which  are  the  camshafts. 
The  cams  act  directly  on  the  ends  of  the  valve  stems 
which  are  hollow  and  fitted  with  mushroom-headed  ad- 

justing screws.  The  first  model,  A,  was  rated  at  150 
hp.  at  1450  r.p.m.  and  made  the  reputation  of  the  line. 
It  was  later  re-designed  and  became  the  model  I  with 
a  slight  increase  in  power.  An  increase  in  revolutions 

per  minute  and  compression  ratio  brought  the  horse- 
power to  180.  This  is  the  present  model  E  high-com- 

pression, or  "pusse"  Hispano,  used  in  the  later  Spads 
and  SE5's. 

The  300-hp.  model  H  shown  here  was  developed  later 
and  showed  great  possibilities  although  it  did  not  really 
get  into  production.  It  is  essentially  the  same  as  the 
other  models  mentioned  but  with  greater  dimensions. 
The  first  of  these  motors  was  brought  over  from 

France*dur'ng  the  winter  of  1917-18  and  was  practically 
re-designe6  at  the  Wright-Martin  factory.  One  of  the 
first  motors  turned  out  by  them  was  used  by  Major 

Schroeder  when  he  broke  the  world's  altitude  record  at 
Wilbur  Wright  Field  with  a  Bristol  Fighter  in  October, 
1918.  The  motor  was  fitted  with  special  high-compres- 

sion pistons  for  this  flight. 

The  "300"  Hispano  was  also  used  in  the  Loening 
monoplane  which  was  tested  just  before  the  armistice 
and  gave  a  performance  which  placed  it  ahead  of  any 
plane  of  its  type  then  in  existence. 

These  four  models  were  the  only  ones  put  in  pro- 
duction in  this  country  as  the  geared-down  motors  did 

not  find  favor  with  our  aeronautical  engineers.  In 
France,  however,  several  geared  models  were  produced 
which  gave  good  service  in  both  land  and  sea  service. 
Most  of  them  incorporated  the  machine-gun  barrel 
above  the  crank  case  and  in  line  with  the  propeller  hub 
center  and  one  even  mounted  a  37-mm.  cannon.  Several 
tandem  combinations  of  the  different  sizes  were  also 

experimented  with. 
At  the  beginning  of  the  war,  Renault  had  an  air- 

cooled  V-type  engine  which  was  soon  relegated  to  serv- 
ice in  training  planes  where  it  gave  admirable  service. 

It  was  largely  used  by  the  British  for  the  same  purpose 

under  the  name  RAF.  The  Renault  engineers  soon  de- 
veloped 12-cylinder,  V-type  engines  of  the  water-cooled 

type  in  300-  and  400-hp.  models,  the  300  going  into 
large  production  for  use  in  reconnaisance  and  day- 
bombing  machines  of  the  Breguet  type. 

These  motors  were  very  different  from  the  Hispano- 
Suizas  as  their  cylinders  were  individual  forgings  with 
thin  steel  water  jackets  similar  in  general  design  to 
those  used  on  the  Liberty,  Rolls-Royce,  Benz,  Mercedes, 
and  Fiat  engines.  The  overhead  camshafts  operated 
the  valves  through  rocker-arms  instead  of  directly  and 
the  carburetors  were  located  outside  instead  of  vdthin 

the  V.  The  300-hp.  model  had  a  cylinder-block  angle 
of  47  deg.  instead  of  the  normal  60  deg.  for  12-cylin- 

der engines,  a  device  also  used  in  the  Liberty  to  reduce 

engine  width  and  head  resistance.  Four  six-cylinder 
magnetos  were  mounted  between  the  cylinder  blocks, 
each  firing  six  plugs  on  one  side  of  the  engine.  This 
arrangement  provided  the  necessary  two  sparks  per 

cylinder  and  made  possible  the  use  of  standard  mag- 
netos to  fire  cylinders  firing  at  uneven  intervals. 

The  Lorraine-Dietrich  engine,  a  12-cylinder  model, 
was  considered  by  many  experts  the  best  of  the  French 
engines  although  it  did  not  get  into  production  until 
rather  late  in  the  war.  This  engine  followed  our  prac- 

tice in  using  battery-generator  ignition  and  was  in 
many  respects  much  like  the  Liberty  12.  The  normal 
angle  between  cylinder  banks,  60  deg.,  was  adhered  to, 
however.  At  the  time  when  we  were  faced  with  the 

problem  of  choosing  a  combat  engine  of  high  power, 

only  two  engines  were  considered,  this  one  and  the  Eng- 
lish Rolls-Royce.  The  Lorraine-Dietrich  had  not  yet 

been  proved,  however,  and  the  Rolls  did  not  lend  itself 
to  American  production  methods.  As  a  result  the  Lib- 

erty program  was  started. 
The  only  other  high-powered  engine  attempted  was 

the  other  engine  shown.  We  have  sketched  the  Ameri- 
can development  of  this  motor  which  was  designed  in 

France  by  Ettore  Bugatti  and  built  first  as  a  vertical 
eight  with  a  geared  propeller  shaft  at  the  side  of  the 
crank  case.  As  this  model  did  not  develop  sufficient 
power,  another  row  of  eight  vertical  cylinders  was 
placed  beside  the  others  and  both  crankshafts  were 
geared  to  the  same  hollow  propeller  shaft. 
When  this  motor  was  brought  over  here  it  promptly 

broke  down  under  test  and  had  to  be  entirely  re- 
designed. It  was  just  going  into  production  when  the 

armistice  was  signed. 
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^■'y  Eight  cylinders;  bore,5.51lin.(l4pmm);  stroke, 
;^gj^  5.095in.(150mm.); compression  fx^tio,  5.3tol; 

"^^y^  roiteoi  hp.,  300  at  1800 ram.;  magneto  ignition; i€^r  dry  weiqlit  per  hp.,  1.66  la; fuel  consumption, 

^,  0.53lb.per  b.hp.-hr. 

lUGGATTI      M MODEL  16  C     ̂  

Twelve  cylinders; bore, 4.35 in  (1 10 mm.)i stroke,  G.3in.(160mm.);    ̂ ^ 

compression  ratio,  5to  I ;  rated  hp.,  420  oit  1950  rp.m.;        .^r>^%^ 

moigneto  iqnition;dry  weight  per  hp.,  2.141b.; fuel  ^*^' 
consumption,  0.541b.  perb. hp.-hn 

/^■>^Awelve  cylinders;  bore. 5.11  in.(!30mm.);s 
^^  S:5lin.(140mm.);rwted  hp.,400  oit  2080r 

UDRAINE- DIETRICH     .''/W^ 
MODEL  12  P 

Twelve  cylinders ;  bore,4.T2  in. (125mm.);strokej, : 
€.69  in.(l70mm)rc3ited  hp..370  oit  1650  r.p.m.; 
moiqneta  or  qeneroitor-boit+ery  ignition;  dry 
weight'  per  hp.,2.081b.;  fuel  consumption, 

055  lb.  per  b.  hp.-  hr. 

^ 

B.2.REITEK- 
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rIDEAS PRACTICAL  MEN 

Toolhead  for  Undercutting 
By  Frank  C.  Hudson 

The  design  of  the  Liberty  motor  cylinder  calls  for  the 
undercutting  of  the  spark-plug  boss  and  the  tool  for 
doing  this  is  shown  herewith.  Fig.  1  is  a  diagram  of 
the  way  the  tool  works,  while  Fig.  2  gives  a  good  idea 
of  the  construction  of  the  whole  toolhead.  The  pilot 
A  and  the  two  tools  B  and  C  are  shown  in  both  figures. 
The  tools  B  and  C  are  held  in  the  toolholders  D  and  E 
which  are  pivoted  at  F  and  G.    These  tools  are  fed  into 

ad 

PIGS.  1  AND  2.     DIAGRAM  OF  OPERATION  AND  TOOLHEAD 
FOR  UNDERCUTTING    SPARK-PLUG   BOSS 

the  work  by  the  cone  H  which  is  advanced  by  the 
handle  /. 

On  feach  side  of  the  holders  D  and  E  are  spring 
plungers,  one  being  shown  at  /.  These  tend  to  keep  the 
tools  in  their  position  of  greatest  diameter  and  insure 

a  steady  cut  as  the  cone  is  fed  in  between  the  two  tool- 
holders.  These  plungers  also  return  the  tools  to  their 
original  positions  as  soon  as  the  cone  H  is  withdrawn. 

This  device  was  used  under  an  ordinary  drilling 
machine  in  connection  with  a  substantial  mandrel  or 

holder  which  located  the  cylinder  in  the  proper  position. 
It  will  be  noted  in  Fig.  1  that  the  tools  and  their  holders 
project  far  enough  from  the  face  of  the  device  to  clear 
all  projections  on  the  end  of  the  cylinder  head. 

Test  of  Taper-pin  Fastenings  for  Levers 
By  E.  A.  Dixie 

Nearly  forty  years  ago  my  old  boss  said,  "The  only 
way  to  tell  how  strong  a  thing  is,  is  to  'bust'  it."  This 
is  as  true  today  as  it  was  then. 

In  the  construction  of  a  certain  machine  we  had  a 

cast-iron  lever  secured  to  a  Ifg-in.  shaft.  This  lever 
is  supposed  to  "stay  put"  in  the  positive  position  in 
which  it  is  assembled  with  the  shaft.     Setscrews  are 

DIFFERENT   MRTHOD.'<  OF   FASTENING 

out  of  the  question,  as  operators  are  apt  to  monkey 
with  setscrews  and  get  the  parts  out  of  adjustment. 

All  kinds  of  fastenings  were  discussed  in  the  drafting 
room,  the  result  of  the  discussion  leaving  us  satisfied 
that  one  or  more  taper  pins  properly  applied  would  solve 
the  problem ;  give  us  a  firmly  fixed  position  for  the  lever, 
and  also  a  fastening  which  could  be  taken  apart  or  re- 

newed without  injury  to  the  parts  and  yet  could  not  be 
easily  fooled  with  by  the  operator. 

There  was  however  much  divergence  of  opinion  as  to 
whether  one  or  two  taper  pins  should  be  used  and  also 
how  the  pins  should  be  applied.  To  settle  the  matter, 

we  decided  to  ti-y  several  methods  and  "bust  them"  to see  how  strong  they  were. 

Three  levers  were  fitted  to  three  l,',;-in.  shafts  as 
follows:  Lever  A  had  one  No.  6  taper  pin  fitted 
(radially>  through  the  center  of  the  shaft.  Roughly 
the  area  of  a  No.  6  pin  is  0.093  in.     Lever  B  had  two 
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No.  4  taper  pins  (roughly  0.049  in.  in  area)  through 
it  and  the  shaft.  The  center  distances  of  the  pins  was 

l^Sv-in. ;  ̂hat  is  to  say,  half  of  each  pin  was  in  the  shaft 
and  half  in  the  lever.  Lever  C  had  two  No.  4  taper  pins 
through  it  and  the  shaft.  The  center  distances  of  the 
pins  was  ];>in.;  that  is  to  say,  the  pins  went  through 
the  lever  and  their  full  diameter  through  the  shaft. 

It  will  be  noted  that  there  is  a  flat  on  both  sides  of 
each  of  the  shafts.  These  engage  a  slot  in  the  testing 
fixture  which  is  made  of  steel  so  that  there  is  no  chance 
of  failure  with  it. 

The  whole  outfit — s,hafts  and  testing  fixture — was 
sent  to  the  Henry  Souther  Engineering  Co.,  Hartford, 
Conn.,  for  test  and  their  report  follows: 

"The  levers  were  assembled  in  the  fixture  supplied 
and  strapped  to  the  table  of  our  testing  machine;  load 
was  then  applied  by  bringing  the  traveling  head  of  the 
machine  down  on  the  end  of  the  lever  with  the  following 
results : 

"Sample  A — The  lever  was  assembled  with  No.  6  pin. 
This  lever  supported  a  load  of  1,318  lb.  when  an  ap- 

preciable yielding  was  observed.  We  were  shortly  able 
to  increase  the  load  to  1,335  lb.  which  was  the  maximum 
the  lever  would  support.  Subsequently,  this  lever  was 
again  subjected  to  loading  conditions  to  determine  if 
the  cast-iron  lever  could  be  broken.  When  the  second 
load  was  carried  up  to  1,218  lb.,  the  pin  sheared  com- 

pletely making  it  necessary  to  discontinue  the  test. 

"Sample  B — The  lever  was  assembled  with  two  No.  4 
pins,  lyij  in.  apart.  This  lever  was  loaded  up  to  1,154  lb. 
when  the  casting  broke  close  to  the  shaft. 

"Sample  C— Lever  assembled  with  two  No.  4  pins, 
II  in.  apart.  This  lever  was  loaded  up  to  1,326  lb.,  at 
which  point  the  casting  failed  through  the  boss  sur- 

rounding the  shaft." 
The  test  shows  conclusively  that  the  two  small  pins 

placed  tangentially  were  stronger  than  the  one  large 
pin  placed  radially.  It  also  shows  that  the  two  pins 
are  stronger  than  the  lever  ca.stings.  As  the  levers 
are  strong  enough  for  the  work  imposed  upon  them,  the 
two  pins  form  a  satisfactory  method  of  fastening.       " 

A  close  examination  of  the  pins  after  the  test  showed 
that  only  one  of  the  pins  in  each  of  the  test  pieces 
B  and  C  carried  the  bulk  of  the  load.  This  might  have 
been  due  to  improper  fitting  or  possibly  due  to  stretch- 

ing of  the  levers  while  under  test.  This  would  tend  to 
show  that  one  of  the  smaller  pins  placed  tangentially 
is  stronger  than  the  single  large  pin  placed  radially. 
Other  tests  of  pinned  fastenings  are  in  contemplation 
and  the  results  will  be  given  later  on. 

A  Handy  Boring  Head 
By  John  Drew 

Having  a  lot  of  work  to  do  which  involved  boring, 
facing  and  turning  upon  pieces  large  and  awkward  to 
hold  such  as  automobile  transmission  and  differential 
cases,  etc.,  the  boring  head  shown  in  the  illustration  was 
devised. 

Nothing  new  is  claimed  for  the  device;  it  is  shown 
rather  in  the  hope  that  as  a  suggestion  it  may  prove  of 
value  to  others  who  may  have  similar  work  to  do  and 
are  in  despair  because  they  have  no  boring  mill  big 
enough  to  handle  it. 

The  construction  of  the  device  is  obvious  from  the 
photograph.  The  main  casting  is  bored  to  fit  over. the 
spindle  of  a  large  radial  drilling  machine,  being  held 
thereto  by  friction;  though  if  heavy  cuts  were  neces- 

BORING  HEAD  ON   A    RAJJIAL,   DRILL, 

sary  it  could  be  keyed  without  especial  injury  to  the 
spindle.  No  attempt  was  made  to  put  a  transverse  feed 
on  it,  as  all  facing  cuts  are  short  and  it  is  an  easy  mat- 

ter for  the  operator  to  give  the  knob  &  twist  every  time 
it  comes  around.  All  other  feeds  are,  of  course,  provided 
by  the  mechanism  of  the  drilling  machine. 

Wrench  for  Safety  Setscrews 
By  F.  J.  Atkins 

A  handy  dog  wrench  which  will  fit  four  sizes  of 
safety  setscrews  of  lathe  dogs  is  shown  in  the  illus- 
tration. 

This  type  of  wrench  is  a  novel  idea  for  a  vocational 

WRENCH   FOR  SAFETY   SETSCREWS 
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school.  It  eliminates  a  search  for  the  proper-sized 
wrench,  usually  the  last  one  to  be  picked  up;  it  also 
averts  the  grinding  of  a  larger  one  to  fit  a  small  set- 
screw,  which  is  a  common  occurence,  especially  by 
men  in  the  evening-school  classes  who  are  eager  to 
get  all  they  can  out  of  the  two  hours  of  work,  and 
will  resort  to  almost  any  method  if  they  think  they 
can  save  a  few  minutes.  This  wrench  also  makes  a 
good  study  for  beginners  as  it  involves  the  operations 
of  centering,  facing,  turning,  milling,  drilling  and 
hardening. 

It  is  made  from  tool-steel  pieces  7  in.  long.  One  is 
turned  to  i-  and  i-in.  diameters,  3  in.  from  each  end, 
allowing  for  a  center  1  in.  long  and  ||  in.  in  diameter. 

A  j'j-in. -diameter  hole  is  drilled  through  this  part. 

The  other  piece  is  turned  ̂ '^  in.  in  diameter  for  4  in. from  one  end  and  i  in.  in  diameter  for  3  in.  from  the 

other.  The  squares  are  j\,  'i,  -^^  and  i  in.  and  are milled  back  about  IJ  in.  to  allow  for  grinding  back 
the  end  in  case  the  corners  become  rounded. 

Chain  Roller  Burring  Fixture 
By  W.  H.  Addis 

Wherever  large  quantities  of  small  rollers  are  to  be 
burred  the  fixture  shown  will  prove  profitable.  It  is 
so  designed  that  the  operator  controls  the  spindle  feed 
and  clamps  the  work  in  position  with  one  movement 
of  the  right  hand,  leaving  the  left  hand  free  to  place 
the  rollers  in  the  fixture.  A  connecting-rod  is  fast- 

ened by  a  ball-and-socket  joint  to  the  hand  lever.  The 
other  end  of  this  connecting-rod  is  attached  by  a  yoke 
to  a  bell-crank  lever,  which  in  turn  is  attached  to 
another  connecting-rod  and  lever  which  causes  a 
sliding  V-block  to  move  forward  and  grip  the  work  as 

the  feed  lever  is  pulled  down.  Each  connection  is 
adjustable  which  permits  the  gripping  action  to  be 
so  timed  that  when  the  roller  is  firmly  gripped  the 
burring  tool  will  have  just  enough  downward  move- 

ment to  perform  its  work  and  then  stop.  This  fixture 
works  very  rapidly  and  permits  large  quantities  of 
work  to  be  burred  in  a  short  time;  the  same  idea 
might  also  be  adapted  to  the  work  of  countersinking 
and  spot-facing. 

Handy  Tool  Rack  for  the  Wall 
By  John  Vincent 

Many  work  benches  are  provided  with  drawers  in 
which  the  workman  throws  all  tools  indiscriminately, 
and  then,  when  he  wishes  to  find  a  certain  tool,  he  has  to 
search  through  the  pile.  This  method  is  pretty  hard  on 
tools,  particularly  files.  To  avoid  such  occurrences  and 
provide  a  convenient  rack  for  supporting  tools  wanted 

CHAIN    ROLLER    BURRING    FIXTURE 

WALL  TOOL  RACK  FOR  USE  OVER  WORK   BENCHES 

for  momentary  service,  the  Minneapolis  Threshing 
Machine  Co.  has  constructed  a  large  number  of  racks 
similar  to  the  one  shown  in  the  accompanying  illustra- 

tion. These  racks  are  cut  out  of  galvanized  sheet  steel 
and  have  horns  projecting  at  convenient  distances  to 
take  care  of  the  tools  which  will  be  placed  on  them. 
The  upper  and  lower  ends  are  given  a  twist  and  bent 
flush  with  the  wall,  to  which  they  are  usually  nailed  if 
of  wooden  construction,  or  screwed  into  wooden  plugs 
when  the  wall  is  brick. 
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What  Leaders  in  the  Electrical  Field 

Think  of  the  Compulsory  Metric  System 
St.  Louis,  Feb.  23,  1920 

Ethan  Viall,  Editor, 
A^nerican  Machinist. 
Dear  Sir: 

Answering  your  letter  of  the  18th  with  reference  to  the 
proposed  bill  in  Congress,  making  the  metric  system  com- 

pulsory: our  engineers  and  shopmen  are  fundamentally 
opposed  to  any  such  proposition,  and  at  the  proper  time 
will  co-operate  in  writing  our  representative  in  Congress 
against  lending  support  to  any  such  measure. 

I  am  not  in  a  position  to  advise  you  just  what  the  finan- 
cial result  in  our  business  would  be,  were  such  a  measure 

to  be  adopted — which  of  course  would  be  difficult  to  estimate. 
The  proposal  seems  so  preposterous  that  I  can  not  imagine 

the  measure  meeting  with  success. 
Yours  very  truly, 

Wagner  Electric   Manufacturing  Co., 
W.  A.  Layman, 

President. 

West  Lynn,  Mass.,  Feb.  25,  1920. 
Ethan  Viall,  Editor, 
American  Machinist. 
Dear  Sir: 
Anyone  advocating  the  compulsory  use  of  the  metric 

system  is  simply  crazy.  There  is  enough  trouble  running 
business  today  without  upsetting  it  further. 

Very  truly  yours, 
Massachusetts  Electric  Manufacturing  Co. 

Detroit,  Feb.  13,  1920. 
American  Machinist. 

Attention  Ethan  Viall,  Editor 
Gentlemen : 

We  are  in  receipt  of  your  favor  of  Jan.  2S,  in  regard  to 
the  Legislation  now  pending  in  Congress  to  make  the  metric 
system  compulsory. 
We  wish  to  say  that  if  this  thing  goes  through,  it  will  be 

nothing  more  or  less  than  a  calamity  to  this  country.  We 
are  not  in  favor  of  the  metric  system  and  we  do  not  know 
of  anybody  that  is.  We  are  having  sufficient  troubles  at  the 
present  time  without  taking  on  any  new  ones  in  the  shape 
of  a  metric  system. 

Such  a  law  would  not  only  cost  many  millions  of  dollars, 
but  could  never  be  enforced.  It  would  result  in  nothing  but 
confusion.  Under  these  circumstances  we  are  emphatically 
against  it,  and  trust  that  Congress  will  never  be  so  foolish 
as  to  pass  a  law  of  this  kind. 

Very  truly  yours, 
American  Electrical  Heater  Co., 

F.   KUHN, 
/ice  President. 

Warren,  Ohio,  Feb.  24,  1920. 
American  Machinist. 

Attention  Ethan  Viall,  Editor 
Gentlemen: 

Acknowledging  yours  of  the  16th,  we  thank  you  indeed 
for  advising  that  Congressman  Vestal,  of  Indiana,  is  ex- 

pected to  introduce  in  a  few  days  a  bill  making  compulsory 
the  use  of  the  metric  system.  This  system  should  most 
assuredly  not  be  made  compulsory.  Aside  from  the  cost 
of  gages,  jigs,  scales,  micrometers,  etc.,  it  would  mean  a 
large  investment  (difficult  to  calculate)  and  would  result 
in  untold  confusion  due  to  the  necessity  of  educating  our 
employees  to  the  new  standards. 

At  a  conservative  figure,  it  would  mean  at  least  an 
expense  of  $50,000  to  this  company  with  no  resultant 
advantages  so  far  as  we  can  foresee. 
We  will  be  appreciative  of  the  summarization  of  the 

replies  which  we  judge  you  are  requesting  from  various 
other  manufacturers. 

It  is  our  opinion  that  this  proposed  bill  should  be  sub- 
mitted to  the  League  of  Nations,  and  then  submarined 

enroute. 
Yours  very  truly, 

The  Peerless  Electric  Company, 
W.  C.  Ward, 

Vice  President  and  General  Manager. 

Cleveland,  Feb.  19,  1920. 
Ethan  Viall,  Editor, 
American  Machinist. 
Dear  Sir: 

We  have  been  watching  the  metric  propaganda  for  some 
time  and  are  genuinely  alarmed  at  the  progress  of  such  a 
radical  idea.  If  we  were  to  get  together  and  plot  with  our 
Bolsheviki  and  Communists  to  strike  an  appalling  blow  to 
American  industry,  we  would  need  to  go  no  further  than 
adopt  the  metric  system.  Nothing  we  can  do  would  help 
our  Hun  friends  more  toward  boosting  their  export  trade. 
In  our  own  plant  here  we  would  have  to  change  about 
everything  but  the  factory  building,  and  the  cost  to  the 

nation's  manufacturing  would  look  like  several  Liberty Loans. 

Due  to  shortages  of  labor  and  material,  the  average  man- 

"acturing  plant  is  having  troubles  enough  these  days 
without  changing  its  entire  system  of  measuring.  The 
writer  wishes  to  go  on  record  as  being  absolutely  opposed 
to  the  metric  system,  and  trusts  that  Congress  will  see 
that  our  best  interests  are  taken  care  of  by  rejecting  the 
metric  propaganda  in  part,  or  as  a  whole. Yours  very  truly. 

Electric  Vacuum  Cleaner  Company,  Inc., 
Charles  F.  Queisser, 
Factory  Superintendent. 

Ansonia,  Conn.,  Feb.  18,  1920. 
American  Machinist. 

Attention :    Editor 
Gentlemen: 

This  will  acknowledge  your  letter  of  the  16th  inst.,  call- 
ing attention  to  proposed  action  of  Congressman  Vestal, 

of  Indiana,  Chairman  of  the  Committee  of  Coinage,  Weights 
and  Measures,  that  he  is  to  introduce  a  bill  in  a  few  days 
making  the  use  of  the  metric  system  compulsory. 
We  are,  very  much,  opposed  to  the  metric  system.  We 

hope  it  will  never  be  made  compulsory.  We  do  not  see  that 
it  has  any  advantage  over  the  English  system.  Our  busi- 

ness would  be  upset  considerably  if  we  were  compelled  to 
use  it.  With  regard  to  what  the  change  would  cost  us  we 
could  not  say  definitely.  We  feel  sure,  however,  that  it 
would  be  quite  large.  It  would  tend  to  reduce  our  produc- 

tion quite  a  good  deal. 
Very  truly  yours, 

The  Cameron  Electrical  Manufacturing  Co., 
J.  B.  Davidson, 

Vice  President  and  General  Manager. 
Plainville,  Conn.,  Feb.  21,  1920. 
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Cincinnati,  O.,  Feb.  24,  1920. 
Americav  Machinist. 

Attention  Ethan  Viall,  Editor 
Dear  Sir: 

Replying  to  yours  of  the  18th,  the  compulsory  adoption  of 
the  metric  system  would  cause  the  utmost  confusion  in  our 
factory. 

It  is  difficult  to  place  any  figure  on  the  additional  cost, 
but  it  is  safe  to  say  that  it  would  be  a  matter  of  years  for 
the  business  to  absorb  it. 

Yours  very  truly, 

The  Triumph  Electric  Company, 
J.    C.    HOBART, 

President. 

Howell,  Mich.,  Feb.  2,3,  1920. 
Ethan  Viall, 
America7t  Machinist. 

Dear  Sir: 

Acknowledging  receipt  of  your  letter  of  February  16th, 
please  note  that  we  should  object  very  seriously  to  the 
metric  system  being  made  compulsory.  As  our  plant  is 
comparatively  small  it  would  mean  a  serious  upset  in  our 
business.  It  would  mean  a  great  deal  of  confusion  in 
matching  up  metric  and  United  States  standard  sizes  dur- 

ing the  change  over  period,  and  in  the  final  analysis  would 
mean  a  considerable  loss  in  stock  which  could  not  be  matched 
up.  I  estimate  it  would  increase  our  manufacturing  costs 
for  some  time,  and  with  very  little  question  would  cause 
us  an  expenditure  of  $25,000  to  $.30,000  in  changes  in  tools, 
fixtures,  gages,  etc. 
We  therefore  believe,  particularly  at  the  present  minute 

with  the  costs  of  manufacturing  products  soaring  as  they 

are  and  with  the  desirability  of  our  lowering  these  co.sts 
rather  than  the  contrary,  that  this  is  no  time  to  permit 
theoretical  changes  to  affect  the  general  situation,  and  par- 

ticularly where  there  is  any  likelihood  of  these  changes 
increasing  costs. Yours  very  truly, 

Howell  Electric  Motors  Co., 
J.  M.  Barr, 

General  Manager. 

A7nerif(i»  Machinist. 

Attention  Ethan  Viall,  Editor 
Gentlemen : 

In  reply  to  your  letter  of  Feb.  18th,  we  thank  you  for 
the  opportunity  of  expressing  our  opinion  in  reference  to 
making  use  of  the  metric  system  compulsory,  referred  to 
in  your  letter  of  Feb.  18th. 
We  believe  it  should  not  be  made  compulsory  as  it  would 

certainly  be  a  radical  change  in  American  standard  of 
weights  and  measures  and  would  cause  a  tremendous  ex- 

pense to  change  drawings,  measuring  instruments,  catalogs, 
etc.  that  would  be  required  if  it  was  put  into  effect. 

It  would  also  cause  countless  errors  due  to  lack  of  knowl- 
edge of  the  metric  system,  at  least  until  it  became  grenerally 

known. 
It  would  not  be  at  all  surprising  if  considerable  pressure 

is  brought  to  bear  on  this  measure  because  of  its  effect  on 
foreign  trade,  but  we  should  regret  very  much  indeed  to 
see  it  be  made  compulsory. Very  truly  yours, 

The  Trumbull  Electric  Manufacturing  Co., 
S.  S.  GUILLIM, 

Secretary. 

Others  Who  Are  Against  the  Proposed 

Compulsory  Metric  Law 

WESTINGHOUSE  ELECTRIC  AND  MANUFACTURING  CO., 
East  Pittsburgh,  Pa. 

Per  E.  M.  Herr,  President. 

WESTON  ELECTRICAL  INSTRUMENT  CO., 

Waverly  Pai'k, New  Jersey. 

EMERSON  ELECTRIC  MANUFACTURING  CO.. 

St.  Louis,  Mo. 
Per  H.  I.  Finch, 

Vice  President  and  Superintendent. 

BENJAMIN  ELECTRIC  MANUFACTURING  CO., 

Chicago,  111. 
Per  P.  A.  Bowers,  Advertising  Managrer. 

CHICAGO  FUSE  MANUFACTURING  CO., 

Chicago,  III. 
Per.  G.  W.  Borst,  Electrical  Engineer. 

GENERAL  ELECTRIC  CO., 
Pittsfield,  Mass. 

Per  A.  B.  Hendricks,  Jr., 

Engineer,   Transformer   Development. 

MECHANICAL  APPLIANCE  CO., 

(A.  C.  and  D.  C.  Motors), 
Milwaukee,  Wis. 

Per  R.  G.  Kellog.  Vice  President. 

INDUSTRIAL  CONTROLLER  CO., 

Milwaukee,  Wis. 
Per  H.  L.  Van  Valkenburg, 

Chief  Engineer. 

CUTLER-HAMMER  MANUFACTURING  CO., 
Milwaukee,  Wis. 
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Our  Interest  in  the  Railroads 

j\LTHOUGH  the  builders  of  machinery  of  various 
i\  kinds  are  not  directly  interested  either  in  rail- 

roads or  in  their  operation,  it  takes  but  a  little  con- 
sideration to  show  that  we  all  depend  so  much  upon 

transportation  for  everything  we  eat,  wear  or  use, 
that  railroads  and  railroad  management  should  become 
the  concern  of  all.  And  the  whole  situation  is  far 
from  pleasing  or  assuring  in  any  way. 
We  must  lay  aside  all  prejudices  and  look  at  the 

situation  as  it  really  is,  regardless  of  partisan  affilia- 
tion or  preconceived  notions  of  any  kind.  With  almost 

no  exception  the  railroads  of  the  country  need  loco- 
motives, rolling  stock,  road-bed  betterments  and  ma- 

chine-shop equipment.  The  present  equipment  is  being 
run  to  the  limit  of  its  endurance,  and  when  repairs 
are  finally  made  they  are  very  heavy,  take  time  and 
cost  money;  and  the  power  available  is  too  often 
inadequate  to  haul  the  coal,  the  farm  produce  or  the 
manufactured  articles  which  we  all  need.  This  adds 
to  the  high  cost  of  living  all  along  the  line. 
One  method  of  management  is  to  allot  a  certain 

monthly  budget  to  each  division  and  to  each  department. 
In  one  division  headquarters,  recently  visited,  the  actual 
expenditures  for  the  month  were  $11,000  in  excess  of  the 
$48,000  allowed  by  the  budget.  And  this  merely  kept 
the  motive  power  in  workable  condition. 

The  management  of  a  Southern  road  last  year  reduced 
the  working  force  to  a  large  extent  as  soon  as  the  win- 

ter season  was  over.  The  summer  force  could  barely 
keep  the  reduced  equipment  in  running  condition.  And 
when  the  working  force  was  finally  increased  it  was  too 
late  to  get  all  the  motive  power  back  in  good  condition. 
The  question  of  management  looms  large  in  the  railroad 
world,  and  there  are  too  few  shining  examples  to  which 
we  can  point  with  pride. 

Of  course,  the  fashionable  and  obvious  thing  is  to 
blame  it  all  on  the  Railroad  Administration — and  far 
be  it  from  us  to  attempt  to  shield  them  from  the 
criticism  which  they  undoubtedly  deserve.  But  when 
we  know  that  practically  all  of  the  conditions  named 
existed  before  the  war,  that  they  are  not  of  recent 
origin,  we  are  not  helping  to  find  a  solution  by  merely 
crying  for  a  return  of  the  railroads.  If  these  methods 
existed  before — and  we  know  they  did — what  reason 
have  we  to  expect  them  to  be  changed  for  the  better  now 
by  merely  restoring  them  to  their  former  systems  of 
mismanagement  ? 

What  the  raili-oads  need,  and  what  the  country  needs, 
is  the  kind  of  management  which  is  applied  to  other 
large  Industrial  undertakings.  The  steel  companies  do 
not  let  their  machinery  deteriorate  in  order  to  show  low 
operating  costs.  Neither  does  any  machine  builder  or 

other  business  man.  They  know  that  next  year's  profits 
depend  on  this  year's  expenditure  in  keeping  the 
machinery  in  good  condition. 

The  railroad  managers  themselves  also  know  it  as 
well  as  any  of  us.  But  they  are  not  free  to  manage  as 
th:ir  judgment  dictates.     They  are  usually  expected,  or 

ordered,  to  curtail  expenses  so  as  to  make  a  certain 
showing  in  the  annual  report,  not  for  the  ultimate  good 
of  the  railroad  but  for  its  effect  upon  the  stock  market. 

New  railroad-shop  equipment  is  sadly  needed  all  over 
the  country.  Recent  visits  were  made  to  railroad  shops 
at  division  terminals  where  the  newest  machine  was 
twenty  years  old,  and  from  that  they  ran  back  to  the 
vintage  of  1870.  The  sizes  of  the  locomotives  have 
increased  and  there  are  more  of  them  on  the  division, 
but  no  new  equipment  has  been  ordered  in  from  ten  to 
twenty  years — which  can  hardly  be  blamed  on  the  Rail- 

road Administration.  The  machine-shop  equipment 
needed  by  the  railroad  shops  would  keep  the  machine- 
tool  shops  busy  for  a  year  at  least. 

All  this  means  that  there  is  not  enough  transporta- 
tion facilities  to  get  produce  to  market,  to  carry  coal 

from  the  mines  to  the  consumer,  and  it  all  adds  to  the 
cost  of  living  and  of  doing  business. 

Then,  too,  we  have  the  question  of  salaries  for  execu- 
tives, as  in  nearly  all  other  lines  of  work.  Those  who 

think  that  the  unrest  and  discontent  is  confined  to  the 
manual  workers  or  to  the  members  of  the  various  labor 
organizations,  do  not  appreciate  the  true  conditions  as 
they  exist  today.  The  master  mechanics  of  railroads  in 
various  parts  of  the  country  are  far  from  satisfied  with 
their  present  remuneration  and  there  is  talk  of  organ- 

izing at  the  June  convention  to  secure  what  they  feel  is 
their  due. 

Shopmen  up  to  general  foremen  come  under  the  wage 
award,  and  a  general  foreman  gets  $300  a  month.  His 
master  mechanic,  with  much  greater  responsibilities, 
gets  but  $325  a  month,  by  no  means  enough  for  a  good 
executive  under  our  present  standards  of  prices.  This 
situation  means  that  the  best  men  will  leave  the  railroad 
service  and  get  into  other  lines  which  pay  better 
salaries. 

The  railroads,  in  common  with  other  industries,  have 
felt  the  falling  off  in  efficiency  which  has  been  too  gen- 

eral, even  though  it  may  be  understandable  as  being  a 
direct  reaction  from  the  excitement  and  conditions  of 
war.  But,  as  in  the  case  of  other  industries,  there  are 
bright  spots  which  show  an  increase  in  production  and 
efficiency  in  overhauling  locomotives. 

A  chart,  recently  inspected,  contained  data  covering 
a  period  of  four  years  and  showed  several  interesting 
things.  During  wage  discussions,  when  strikes  or 
increases  were  pending,  the  production  dropped,  as 
might  be  expected.  This  was  also  the  case  when  lay-offs 
were  expected.  But  since  the  last  wage  discussion  and 

the  award,  production  had  increased  in  a  very  satisfac- 
tory manner.  After  all,  in  common  with  most  of  our 

problems,  it  gets  back  to  the  question  of  sound  manage- 
ment, the  same  as  with  industrial  plants. 

The  railroads  must  have  fair  play,  no  matter  how 

former  managements  have  incurred  hatred  and  suspi- 
cion. They  must  have  money  for  rehabilitation  and 

extension  from  either  public  or  private  sources.  How- 
ever it  comes  or  whatever  the  form  of  management,  we 

must  not  lose  sight  of  the  part  the  railroad  plays  in  our 
private  and  public  life,  in  our  actual  existence,  as  well 
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as  in  our  business  prosperity.  And  while  extending  the 
railroads  every  assistance  they  need  we  must  not  forget 
that  the  public  or  community  nature  of  their  service 
makes  it  necessary  that  we  all  demand  the  kind  of  man- 

agement which  will  be  of  the  greatest  value  to  the  coun- 
try as  a  whole.  There  are  greater  opportunities  for 

broad-minded  and  far-seeing  management  here  than  in 
almost  any  other  line. 

The  Problem  of  Cheap  Fuel  for  All 
Manufacturing 

Now  that  coal  is  being  mined  once  more  we  are 
apt  to  drop  the  subject  of  fuel  from  our  list  of 

worries.  This  is,  however,  short-sighted  from  every 
point  of  view  as  fuel  is  the  basis  of  our  industries,  and 
costly  fuel,  from  whatever  cause,  is  a  menace  to  low 
manufacturing  costs. 

The  coal  situation  in  this  country,  which  has  been 
favored  with  the  cheapest  fuel  in  the  world,  is  dis- 

tinctly bad  in  several  ways.  It  is  not  easy  to  lay  one's 
finger  on  any  one  cause  which  can  be  blamed  for  it, 
for,  as  in  most  cases,  it  is  a  combination  of  causes  with 

faults-  on  all  sides. 
It  is  freely  admitted  by  those  who  are  authorities  on 

the  coal  situation  that  too  many  mines  are  ineificiently 
operated,  that  too  many  operators  are  reactionaries 
and  not  well  fitted  in  other  ways  to  handle  the  big 
business  problems  which  are  being  presented.  Instead 
of  having  a  broad,  forward-looking  and  constructive 
policy  they  have  failed  to  grasp  the  situation  and  have 
allowed  it  to  be  dominated  entirely  by  labor  and 
politicians. 

The  commission  which  is  now  making  investigations 
is  not  likely  to  take  the  time  to  find  facts  which  the 

consuming  public  has  a  right  to  know.  The  public's 
representation  on  the  board  is  entirely  inadequate  and 
cannot  be  expected  to  obtain  fair  consideration  for 
the  consumer.  When  officials  with  aspirations  for  the 
presidency  will  play  into  the  hands  of  either  miners  or 
operators,  the  manufacturers,  to  whom  fuel  is  the 
basis  of  their  business,  should  get  together  and  en- 

deavor to  secure  a  square  deal  for  all  consumers. 
But  aside  from  this,  the  users  of  coal  can  help  the 

fuel  situation  by  doing  what  they  can  to  equalize  the 
demand  throughout  the  year.  The  fluctuations  between 
summer  and  winter  demands  for  coal  make  it  ex- 

tremely difficult  to  mine  coal  economically.  It  is  this 
fluctuation  which  tends  to  cause  lay-offs  in  summer 
and  gives  the  miners  a  basis  for  some  of  their  claims. 

If  all  machine  manufacturers  could  increase  their 
storage  capacity  for  coal  by  even  ten  per  cent,  it 
would  count  up  to  a  total  which  would  be  of  real  help 
in  this  problem.  Some  coals  do  not  store  well,  but  it 
is  possible  in  most  cases  to  do  more  in  this  line  than 
has  been  done.  The  mine  operators  might  be  induced 
to  store  to  some  extent  in  summer  if  railroads  could 
handle  the  coal  in  fall  and  winter.  Charging  for  the 
handling  and  storage  at  a  fair  rate  would  be  perfectly 
justified  and  would  give  the  consumer  the  option  of 
paying  the  charge  or  of  storing  on  his  own  premises. 

Unless  something  can  be  done  to  lessen  the  seasonal 
nature  of  the  coal  mining  industry,  labor  is  bound  to 
be  restless  at  times.  Enforced  idleness  breeds  discon- 

tent and  affects  one's  attitude  toward  work  at  all 
times,  leading  to  and  being  largely  responsible  for 
demands  which  are  unreasonable  under  present  condi- 

tions at  least. 

Every  shop  manager  knows  the  difficulty  of  main- 
taining efficiency  and  morale  in  the  working  force 

when  it  is  necessary  to  lay  men  off  at  intervals.  Far- 
sighted  managers  prefer  to  build  stock,  either  com- 

pleted machines  or  the  parts  which  require  the  most 
labor.  So  far  as  possible  the  coal  operators  should 
do  the  same  instead  of  throwing  the  whole  burden  of 
equalizing  the  demand  on  the  consumer. 

But  the  consumer  must  aid  in  this  in  order  to  help 
keep  down  the  cost  of  his  fuel  in  years  to  come.  He 
must  anticipate  his  needs  so  far  as  possible  in  order 
to  take  all  he  can  during  the  slack  months  of  the  coal 
trade.  Co-operative  buying  by  manufacturers  of  a 
given  locality  might  help  to  regulate  the  demand  and 
to  avoid  the  peaks  and  hollows  of  which  the  mine 
operators  complain. 

This  is  a  question  for  careful  consideration  by  both 
mine  operators  and  consumers.  Arbitrary  actions  on 
either  side  will  only  tend  to  increase  the  troubles 
which  now  exist.  They  must  get  together,  not  only 
for  the  good  of  the  coal  industry  but  for  all  other 
industries  which  depend  on  it  for  success  in  low-cost 
manufacturing.  Action  must  not  be  put  off — it  must 
begin  now  to  prevent  mine  shutdowns  next  summer. 

Wasting  the  Other  Fellow's  Time 
ONE  of  the  costs  of  doing  business  is  the  time  of 

representatives  of  various  kinds — salesmen  and 
others.  Whenever  we  waste  an  hour  of  their  time  we 
add  that  much  to  the  cost  of  the  product.  And  every 
customer,  including  ourselves,  has  to  help  pay  for  it. 

A  concrete  example  will  make  this  clear:  The  repre- 
sentative of  a  well-known  machine  builder  was  requested 

to  make  a  call  at  a  plant  which  meant  two  hours'  train 
travel.  When  he  arrived  the  man  who  wrote  him  was 
in  conference.  After  waiting  an  hour  the  salesman 
sent  in  word  asking  him  to  name  a  time  when  he  could 
be  seen,  so  that  he  could  make  another  call  and  come 
back.  The  only  answer  was  that  he  must  v/ait  until  he 
was  ready  to  see  him. 

Another  hour  and  this  was  repeated.  After  waiting 
four  hours  the  conferee  came  out  and  told  the  sales- 

man what  he  knew  at  first — that  they  had  decided  the 

day  before  that  they  could  not  wait  for  his  firm's delivery. 

Four  perfectly  good  hours  were  wasted  without  reason 
or  excuse.  Whether  we  consider  the  sensibilities  of  the 
salesman  or  not,  his  firm  had  four  hours  of  time,  plus 
two  hours  of  railroad  time  and  travel,  to  add  to  its  over- 

head— and  everyone  who  buys  their  machines  helps  pay 
for  it.    It  must  go  into  their  selling  cost. 

Every  time  we  waste  a  traveling  man's  time,  the 
chances  are  some  one  else  is  wasting  time  for  one  of  our 
men  in  the  same  way.  Not  only  business  courtesy  but 
business  eflSciency  and  common  sense  demand  that  we 
eliminate  these  unnecessary  wastes. 

The  seller  is  just  as  important  as  the  buyer  and 
deserves  the  same  consideration  in  every  way.  It  is 
generally  possible  to  see  men  promptly,  as  we  can 
usually  take  the  time  at  one  time  as  well  as  another.  The 
idea  that  it  impres.ses  a  man  with  our  importance  to 
keep  him  waiting  is  an  exploded  fallacy.  The  biggest 
and  busiest  men  are  not  the  hardest  to  see  nor  do  they 
keep  people  waiting  unnecessarily.  A  little  more  con- 

sideration of  the  other  fellow's  time  and  a  realization 
that  all  waste  adds  to  the  cost  of  doing  business  will 

help  us  all. 
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*Shop  equipment  Nev^ 
E.L.DUNN  and  ̂ '.A.HAND 

SHOP    EQUIPMENT 

•       NEWS      • 
A  weekly   review  oP 

modorn  dosi^gnsand 

Descriptions  of  shop  equipmeni  in  this  section  constitute 

editorial  service  for  which  there  is  no  charge.  To  be 

eligible  for  presentation,  the  article  must  not  have  been 
on  the  market  more  than  six  months  and  must  not  have 

been  advertised  in  this  or  any  previous  issue.  Owing  to 

the  news  character  of  these  descriptions  it  will  be  impos' 
sible  to  submit  them  to  the  manufacturer  for  approval. 

The  General  Electric  Automatic 
Welding  Machine 

The  General  Electric  Company,  Schenectady,  N.  Y., 
has  brought  out  an  automatic  arc  welding  machine  for 
use  with  the  regular  welding  set,  but  designed  to  take 

the  place  of  the  hand-controlled  electrode.  It  consists 
of  a  pair  of  feed  rolls  driven  by  a  small  direct-current 
motor,  which  draws  in  and  delivers  to  the  arc  a  steady 
supply  of  wire  and  automatically  maintains  the  best 
working  distance.  The  whole  is  controlled  from  a  small 

panel. 
The  welding  nead  is  held  by  a  suitable,  support,  and 

carries  feed  rolls  and  straightening  rolls  which  are 
both  adjustable  for  various  sizes  of  wire.  The  arm 
is  supported  on  a  gear  box,  together  with  the  motor. 
This  box  contains  gears  which  give  three  gear  ratios, 
thus  extending  the  range  of  the  device  while  allowing 
the  motor  to  operate  at  its  most  favorable  speed. 

The  control  panel  carries  an  ammeter  and  voltmeter 
for  the  welding  circuit,  as  well  as  rheostats,  a  control 
relay,  and  the  contactors  and  switches  for  the  feed 
motor.  It  is  possible  to  start  and  stop  the  equipment 
from  the  work  by  a  pendant  push  button,  but  adjust- 

ment of  the  feed  conditions  must  be  made  from  the 

panel. 
The  adjustment  for  arc  conditions  by  regulation  of 

the  speed  of  the  feed  motor,  as  the  arc  voltage  varies, 
is  taken  care  of  by  the  panel  equipment.  It  is  claimed 
that  the  result  is  a  practically  steady  arc. 

The  whole  apparatus  is  mounted  on  a  base  which  can 
be  bolted  to  any  form  of  support.  Thus  a  great  variety 
of  working  conditions  can  be  met,  but  provision  must 
be  made  for  carrying  the  arc  at  uniform  speed  along  the 
weld.  For  instance,  for  straight  seams,  a  lathe  or 
planer  bed  may  be  used,  and  for  circular  ones,  a  lathe 
or  boring  mill. 

The  device  is  intended  for  use  where  a  large  amount 
of  routine  welding  is  to  be  done,  and  is  said  to  be 
capable  of  from  two  to  six  times  the  speed  possible  by 
skilled  operators  and  to  give  a  uniform  weld  of  im- 

proved quality.  It  is  adaptable  to  welding  seams  of 
tanks  and  plates,  rebuilding  worn  or  inaccurately  turned 
shafts  (as  shown  in  the  illustration),  rebuilding  worn 
treads  and  flanges  of  wheels,  and  many  other  hinds  of 
work. 

Inciosed  Faceplate  Starter  lor  Small 
Direct-fCurrent  Motors 

The  Cutler-Hammer  Manufacturing  Company,  Mil- 
waukee, Wis.,  has  added  to  its  line  the  starter  shown  in 

the  accompanying  illustrations.  The  inclosed  feature 
removes  all  danger  from  exposed  parts,  and  protects  the 
button  and  segment  contacts  from  damage  due  to  fine 
collecting  dust  or  spraying  water.  This  starter,  known 
as  bulletin  2111,  is  intended  for  small  direct-current 
motors  in  exposed  locations,  driving  line  shafts,  fans, 
blowers,  pumps,  drills  and  small  motor-generating  sets 
for  arc  welding. 

It  consists  of  the  familiar  type  of  direct-current  hand 
starter  inclosed  in  a  sheet-metal  case,  having  an  exter- 

nal lever  which  engages  the  movable  arm  of  the  starter 
The  external,  or  operating,  lever  is  insulated  from  the 

AUTOMATIC   WELDING   MACHINE    BUILDING   UP    AN 
UNDERSIZED  SHAFT 

FIGS.   1   AND   2.      CUTLER-HAMMER   INCLOSED   STARTER 

Fig.    1 — Exterior  view.      Fig.    2 — Interior   arrangemer* 
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revolving  contact  arm  by  a  block  of  molded  msulation. 
A  pointer  on  the  lever  and  legends  stamped  on  the  cover 

indicate  to  the  workman  whether  the  starter  is  "off"  or 
"on."  A  low-voltage  release  coil  in  series  with  the  shunt 
field  protects  the  motor  in  case  of  voltage  failure  or  if 
the  field  should  be  opened  while  the  motor  is  running. 
The  armature  resistor  is  completely  inclosed  in  the 
starter  case,  which  is  kept  well  ventilated  by  a  flue  in 
the  top.  Renewable  contacts  are  provided  on  all  except 
the  smallest  starter  which  has  a  black  insulating  com- 

position knob  in  place  of  the  ordinary  operating  lever. 
The  inclosing  case  is  arranged  for  the  entrance  of  con- 

duit from  the  under  side. 

The  starter  is  made  in  various  capacities  up  to  50  hp., 
operating  at  115,  230  and  500  volts. 

Sandblast  Cabinet  for  Rod  Cleaning 
The  Pangborn  Corporation,  Hagerstown,  Md.,  has 

lately  placed  on  the  market  a  cabinet  for  sandblasting 
rods  of  various  shapes,  ranging  from  2  to  I  in.  in  size. 

Rolls  and  guides  at  each  end  of  the  cabinet  provide 
constant  and  uniform  travel  of  the  rods  through  the 
blasting  zone,  the  rolls  being  shaped  to  handle  the 
various  sizes  and  shapes  of  rods  to  be  cleaned. 

Six  blast  projectors  are  used  and  the  blast  stream 
covers  the  entire  circumference  of  the  rod.  The  bottom 
of   the   cabinet    forms    a   hopper   for   the   storage    of 

abrasives.  Individual  feed  boxes,  in  plain  sight  of  the 
operator,  supply  abrasive  to  each  projector,  and  con- 

nection to  an  exhaust  .system  provides  for  the  removal 
of  all  disintegrated  material. 

It  is  claimed  that  the  blasting  operation  being  entirely 
confined,  the  cabinet  can  be  .safely  in.stalled  in  proximity 
to  machine  tools  and  that  the  operator  does  not  come  in 
contact  with  dust-laden  air.  Either  mineral  or  metal 
abrasive   can  be   used. 

American  Gauge  Co.'s  Bench  Centers 
The  American  Gauge  Co.,  Dayton,  Ohio,  has 

brought  out  the  bench  centers  illustrated  herewith. 
The  bed  is  of  box  section  and  is  supported  on  three 

feet.  The  top  face  of  the  bed  is  inclined,  making  it 

impossible  to  be  used  as  a  "catch  all"  for  tools.     The 

AMERICAN    GAi:UK   I'O.'S    HB.NX'H    (.•K.NTKlt.-^ 

construction  also  facilitates  the  placing  of  large-dia- 
meter work  as  it  allows  plenty  of  room  for  the  work- 
man's hands. 

The  bench  centers  are  made  in  two  sizes,  6  x  24  in. 
and  8  X  36  in.  They  are  regularly  furnished  with  a 
dial  indicator  reading  to  0.001  in.  A  fine  adjustment 
for  setting  the  indicator  is  provided. 

The  Davenport-Slocomb  Direct 
Reading  Micrometer 

A  well-known  and  thoroughly  tried-out  counting  mech- 
anism has  been  applied  to  a  micrometer  caliper  by  the 

J.  T.  Slocomb  Co.,  Providence,  R.  I. 
The  wear-resisting  qualities  of  the  caliper  are  not 

sacrificed  in  any  way  by  the  addition  of  the  mech- 
anism. The  counting  wheels  and  pinions,  as  may  be 

seen  from  the  illustration,  are  mounted  on  an  eccentric 

SANDBLAST   CABINET   FOR   ROD   CLEANING DAVENPORT-SLOCOMB    DIRECT-RE.\DING    MICROMETER 
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barrel  which  is  provided  with  a  clamp  screw.  This 
permits  the  pinions  to  be  thrown  into  mesh  in  the  same 
manner  as  the  back  gears  of  a  lathe  are  thrown  in,  and, 
of  course,  allows  of  a  fine  adjustment  for  mesh.  The 
counting  wheels  are  0.425  in.  in  diameter  and  are 

mounted  on  a  sleeve  that  runs  concentric  with  the  spin- 
dle. A  keyway  and  key  in  the  spindle  provide  means 

for  driving  this  sleeve  and  allow  1-in.  traverse  of  the 
spindle. 

The  reading  i.s  direct  on  every  thousandth  and  reads 
from  0  to  999.  When  the  right-hand  figure  is  about 
central  with  its  aperture,  the  micrometer  reading  is 
correct  within  0.0005  in.  Where  greater  refinement  is 
required  it  is  necessary  to  refer  to  the  nearest  line  on 
the  thimble  and  see  how  it  corresponds  with  the  revolu- 

tion line  on  the  sleeve,  but  there  is  no  calculating  what 
ever. 

The  screw  is  fifty  pitch  and  there  are  20  divisions 
on  the  thimble. 

The  counting  device  adds  but  little  to  the  size  and 
weight  of  the  instrument,  and  as  it  is  about  central,  the 
micrometer  balances  well  and  may  be  held  and  operated 
by  one  hand  in  the  usual  way.  The  frame  is  of  drop- 
forged  steel  and  is  finished  cold  in  a  hydraulic  press 
at  a  pressure  of  300  tons  which  compresses  the  steel 
and  adds  greatly  to  its  stiffness.  This  is  important,  as 

it  helps  the  "feel"  in  measuring  and  causes  the  thimble 
to  come  readily  to  a  "dead  stop,"  and  at  the  same  time 
allows  of  a  comparatively  light  frame. 

Casler  Drill-Chuck  Boring-Head 
Marvin  &  Casler  Co.,  Canastota,  N.  Y.,  has  added  to 

its  line  the  drill-chuck  boring-head  designated  as  No. 
112  and  shown  in  the  illustration. 

It  is  equipped  with  two  screws — one  for  gripping 

"Skroo-Zon"  File  Handle 
Thurston-Bernay  Co.,  Rialto  Building,  San  Fran- 

cisco, Cal.,  has  placed  on  the  market  the  file  handle 
shown  in  the  accompanying  illustration. 

The  handle  screws  on,  cutting  its  own  threads  by 
means  of  two  dies  contained  in  a  pocket  in  the  handle. 
The  die.s  are  made  of  hexagon  steel,  one  being  smaller 

"SKRDO-ZON"    FILE  HANDLE 

r  than  the  other,  and  are  so  spaced  that  they  accommo- 
I  date  the  taper  on  the  file  tang.    A  heavy-steel  ferrule 

is  provided  to   protect  the  handle  from   splitting  or other  injury. 

Handles  are  made  in   nine  sizes   suitable  for  files 
from  2  to  16  in.  long.    The  larger  sizes  are  suitable  for 
soldering  irons  and  scrapers  as  well  as  for  files. 

Drawing  Tube-Pen 
Bourquin  &  Co.,  1345  Main  St.,  Waltham,  Mass.,  has 

placed  on  the  market  the  drawing  tube-pen  illustrated 
herewith. 

As  its  name  implies  the  pen  proper  is  a  tube.  For 
use  it  is  inserted  in  a  swivel  socket  which  in  turn  can 
be  held  in  an  ordinary  writing-pen  holder.  The  tube- 
pen  can  be  filled  with  a  pipette  or  quill.     In   use   it 

CASLER    DRILL-CHUCK    BORING-HEAD 
.Specifications:    Body,   diameter    3    in.,    lengtli    38    in.;   will   take 

drills  from  0  to  3   in.:   will  take  boring  tools  from  0  to  9/16   in.; 
amount   of  offset  witli    tool.i   up   to    ',    in.,    J    in.  :    with    tool.i    up  to 9/16   in.,   i  in. 

the  drill  or  boring  tool  and  the  other  for  controlling 
the  offset.  The  offset  screw  is  graduated  to  0.001  inch. 

After  a  tool  has  been  gripped  by  the  jaws  it  can  be 
brought  concentric  with  the  body  of  the  chuck  by 
turning  the  offset  screw  to  the  right  as  far  as  possible. 

No.  I 6 

I CLEANER           i 

I     I     I     I     I 
FOR  SMALL TUBES. 

.012    .020"  jWr  ,04S"  .060"  J07B'  .090" 
DRAWINC    TUBE-PEN 

should  be  held  perpendicular  to  the  paper,  the  swivel 
socket  being  adjustable  to  suit  the  usual  position  of the  hand. 

Tube-pens  are  made  in  seven  sizes  from  0.012  to 
0.090  in.  and  can  be  used  either  for  free-hand  or  ruled 
work. 
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Newton  U-96  Cold-Saw  Cutting-Off 
Machine 

The  Newton  Machine  Tool  Works,  23rd  and  Vine 

Sts.,  Philadelphia,  Pa.,  has  brought  out  the  cold-saw 
cutting-off  machine  illustrated  herewith. 

The  drive  is  from  a  belt-connected  motor  through 
worm  and  spur  gearing.     The  wormwheel  is  bronze. 

NEWTON  U-06  COLD-SAW  CUTTING-OFF  MACHINE 
Specifications;    Saw,   76    in.    inserted   tooth;    capacity,   24   in.   at 

one  cut ;  platen,  60  x  56  in.  ;  V-blocks,  3,  fitted  witli  arch  clamps ; 
V-blocks  will  hold  work  32  in.  in  diameter. 

and  the  worm,  hardened  steel.  The  worm  is  provided 
with  roller  thrust-bearings. 

The  feed  and  rapid  traverse  mechanism  is  inclosed 
with  curtain  covers  and  a  positive  safety  release  is 
provided  for  each  extreme  position  of  traverse. 

An  oil  and  chip  pan  is  cast  on  the  base  to  drain  lubri- 
cant to  the  reservoir,  a  loose  pan  being  fitted  between  the 

tables  for  draining  to  the  base  pan. 

"Klingtite"  Lock  Washer 
The  Klingtite  Manufacturing  Co.,  37  Liberty  St.,  New 

York  City,  is  marketing  a  line  of  nutlocking  washers  of 
the  type  shown  in  Fig.  1.  The  washer  is  bell-shaped, 
with  a  hole  of  irregular  outline  having  inward  projec- 

tions. The  locking  feature  is  simple;  the  nut  is  first 

sci-ewed  tight,  and  the  washer  is  then  clinched  in  place, 
by  using  a  short  piece  of  pipe  and  hammer  to  flatten  it 
against  the  nut.  This  forces  the  projections  further 
inward,  pinching  the  thread  with  a  tight  grip.     Instead 

FIG.  1 

   _ 
;          _ 

FIG.  2 

of  a  nut  lock,  the  washer  may  be  used  to  make  a  flange, 
or  spool  end,  as  shown  in  Fig.  2.  In  such  a  case  it  would 
of  course  be  necessary  to  cut  a  groove  in  the  shaft  that  is 
to  be  flanged,  and  then  straighten  the  washer  in  place  by 
a  hammer  blow  as  above  described.  The  washers  are 
made  in  all  standard  sizes  from  /„  to  H  in. 

Brake  Attachment  for  Cowan 
Transveyors 

The  Cowan  Truck  Co.,  Holyoke,  Mass.,  has  brought  out 
a  brake  attachment  for  its  transveyors.  The  illustration 
shows  the  brake  both  in  and  out  of  action.  The  brake 
shoe  is  normally  held  from  contact  with  the  wheel  by 

Qrahe 

in    use 

BRAKE    ATTACHMENT    FOR    COWAN    TRANSVEYORS 

a  flat  spring.  A  pendant  hooked  up  to  the  tongue  may 
be  released  and  dropped  into  a  notch  in  the  lower  part 
of  the  brake  shoe.  When  in  this  position,  pressing  down 
on  the  tongue  will  apply  the  brake.  The  brake  shoe  is 
lined  with  raybestos. 

The  Ryerson-Conradson  Universal 
Dividing  Head 

The  Conradson  Machine  Tool  Co.  is  building  the  uni- 
versal dividing  head  shown  in  the  illustration  which  is 

being  placed  on  the  market  by  Jos.  T.  Ryerson  &  Son, 
Chicago,  III.     This  device  is  designed  for  exacting  ser- 

FIGS.  1  AND  2.      "KLINGTITE"  LOCK  WASHER  AND 
WASHER  USED  FOR  A  FLANGE 

THE  RYERSON-CONRADSON   UNIVERS-AL   DIVIDING    HEAD 
Swing,  14}  in.  :  maximum  distance  berween  cehters  on  R.vorson- 

Conradson  No.  3  milling  machine.  41  in.  ;  combined  length  of 
headstock  and  tailstock.  241JI  in.;  hole  through  spindle,  2,'s  in.; 
taper  hole  in  spindle.  No,  14  B.  &-  S.  :  faceplate,  8  in.  in  diameter; 
weight,  335  lb. 
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vice  and  is  rigidly  built.  It  has  a  large  wormwheel 
meshing  with  a  steel  worm  journaled  in  large  bearings. 
The  steel  worm  is  made  in  one  piece  with  its  shaft,  heat- 
treated  and  ground  to  size.  Means  are  provided  for 
disengaging  the  worm  from  the  spindle  and  to  take  up 
any  backlash  which  may  occur  from  wear.  The  spindle 
and  faceplate  are  from  one  piece  of  forged  steel.  The 
faceplate  is  8  in.  in  diameter  and  has  twenty-four  holes 

for  direct  indexing  and  a  I  x  j'^j-in.  slot  for  the  driving 
dog.  The  centers  will  swing  14|  in.  The  head  is  gradu- 

ated and  can  be  clamped  in  any  position  from  10  deg. 
below  the  horizontal  to  10  deg.  beyond  the  perpendicular. 

The  regular  equipment  consists  of  three  index  plates 
that  will  divide  all  numbers  up  to  fifty  and  many 
beyond,  wrenches,  bolts,  driving  dogs,  and  an  index 
table  giving  all  divisions  up  to  360. 

Newton  Crankshaft-Cheek  Milling 
Machine 

The  Newton  Machine  Tool  Works,  Inc.,  23rd  and 
Vine  Sts.,  Philadelphia,  Pa.,  has  added  to  its  line  the 
crankshaft-cheek  milling  machine  shown  in  the  ac- 

companying illustration. 
As  its  name  implies,  this  machine  is  intended  for 

milling  the  cheeks  of  the  throws  on  crankshafts,  an 
operation  usually  performed  by  turning  in  a  lathe. 

NEWTON   CRANKSHAFT-CHEEK    MILLING    MACHINE 
Speciflations :  Maximum  distance  between  centers    15  ft.  ;  swing, 

22  in. ;  diameter  of  cutters,  40  in. ;  distance  between  cutters,  mini- 
mum 4  m.,  maximum  30  in.  ;  number  of  feeds,  six 

The  centers  for  carrying  the  crankshaft  are  mov- 
able on  the  table  to  accommodate  work  of  varying 

length.  Suitable  arch  clamps  are  furnished  for  hold- 
ing the  work  while  being  milled. 

The  cutter  bodies  are  .steel  castings  having  tool  slots 
machined  from  the  solid.  The  internal  driving  gears 
are  integral  parts  of  the  cutter  bodies.  The  cutters 
are  driven  by  individual  motors.  The  work  is  fed  to 
the  cutters  by  a  motor  of  the  interlocking  control  type 
so  arranged  that  in  the  operation  of  starting  the  table 
the  two  motors  for  driving  the  cutters  will  start  before 
the  one  operating  the  table  feed.  In  stopping  the 
table  the  reverse  action  occurs. 

Cincinnati  Geared-Head  Lathe 
An  improved  geared-head  lathe  is  being  manufactured 

by  the  Cincinnati  Lathe  and  Tool  Co.,  Cincinnati,  Ohio. 
The  lathe  is  built  in  seven  sizes,  ranging  from  16  to  28 
in.,  and  is  furnished  with  either  single-pulley  belt 
drive,  or  motor  drive  through  silent  chain. 
When  furnished  as  a  manufacturing  lathe,  as  shown 

In  the  illustration,  a  power  feed   is  supplied  for  the 

CINCINNATI  GEARED-HBAD  LATHE 

turret.  A  constant-speed  motor  is  used,  as  all  neces- 
sary speed  variation  is  obtainable  through  sliding  gears, 

which  provide  twelve  speed  changes  in  geometrical 
progression.  The  gears  are  positioned  by  means  of 
the  three  levers  on  the  front  of  the  headstock,  and 
are  so  arranged  that  safety  devices  are  not  required. 
Any  lever  may  be  shifted  without  interfering  with  the 
others,  and  without  any  danger  of  locking  the  gears. 

The  index  plate  is  easily  read  and  an  inexperienced 
operator  is  enabled  to  find  the  desired  speed  or  feed 
position  without  confusion.  The  gears  may  be  set  at 
neutral,  permitting  the  spindle  to  be  turned  by  hand, 
and  a  control  is  provided  at  the  apron  by  which  the 
spindle  may  be  started,  stopped  or  reversed  while  the 
power  is  on. 

The  spindle  is  forged  from  high-carbon  crucible  steel 
and  carries  only  the  face  gears  and  one  direct  driving 
gear  that  is  shifted  by  the  center  lever.  The  inter- 

mediate shaft  has  three  sliding  gears.  These  are  con- 
trolled by  the  right-hand  lever  and  mesh  with  the 

back  gears.  The  back-gear  shaft  carries  a  pair  of  slid- 
ing gears  and  three  that  are  fixed. 

The  drive  shaft  runs  at  constant  speed  and  has  two 
sliding  gears  that  engage  those  on  the  intermediate 
shaft.  One  of  these,  when  in  position,  furnishes  the 
drive  for  the  lower  range  of  six  speeds,  while  the  other, 
in  like  manner,  drives  the  six  higher  speeds.  All  gears 
on  the  back-gear  shaft,  also  the  direct-driving  gears, 
are  made  from  steel  forgings  heat  treated;  all  others 
are  made  from  high-carbon  nickel  steel. 

The  bearings  are  bronze  bushed  throughout  and  are 
automatically  oiled  by  the  splash  system,  as  the  gears 
run"  in  a  bath  of  oil.  An  indicator  is  provided  that registers  the  amount  of  oil  in  the  reservoir. 

T.  M.  B.  Double  Toolpost 
A  toolpost  of  the  design  illustrated  is  a  product  of  the 

Connery  Machine  &  Tool  Co.,  56  Harrison  Ave.,  Spring- 
field, Mass.  The  broad,  flat  base  and  top  clamp  furnish 

a  substantial  means  for  holding  two  tools  securely  and 

T.  M.  B.  DOUBLE  TOOLPOST 
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at  the  same  time  absorbing  much  of  the  vibration.  The 
combination  of  a  convex  washer  and  spring  under  the 
nut  allows  the  equalizing  clamp  to  adjust  itself  to  tools 
of  various  sizes.  A  cui^ed  plate  below  the  base  permits 

the  tool  points  to  be  raised  or  lowered  in  the  usual  man- 
ner. The  bolt  head  is  of  irregular  shape  so  as  to  be  adapt- 
able to  different  widths  of  slots.  The  toolholder  should 

prove  useful  for  certain  operations  such  as  illustrated. 

The  Adjusto  Drilling  Jig 
The  semi-automatic  Adjusto  drilling  jig,  shown  in 

the  illustration,  is  being  made  by  the  Automatic  Drill 
Tool  Co.,  549  West  Washington  Blvd.,  Chicago,  111.  It 
is  designed  to  speed  production  by  automatically  clamp- 

ing and  ejecting  .small  pieces  of  work  from  the  jig.    The 

ADJUSTO    SEMI-AUTOMATIC    URILI^ING    JIG 

device  can  be  set  for  various  sizes  of  work  and  for  dif- 
ferent locations  of  holes,  thus  avoiding  the  building  of 

special  jigs  for  certain  classes  of  work.  The  device  can 
be  easily  attached  to  a  high-speed  sensitive  drilling 

machine  and  can  be  adjusted  to  take  parts  up  to  1  in.'  in 
diameter.  It  drills  up  to  /^  in.,  and  can  be  fitted  with 
special  holding  blocks  for  odd-shaped  pieces. 

"Automatic"  Thread  Milling  Machine 
The  Automatic  Machine  Co.,  Bridgeport,  Conn.,  has 

brought  out  the  thread  milling  machine  shown  in  the 
illustration.  The  machine  is  of  the  hob  or  multiple- 
cutter  type  in  which  the  cutter  has  the  form  of  the 
thread  to  be  cut  but  is  without  lead.  A  thread  can 

be  cut  in  one  revolution  of  the  work  plus  a  slight  over- 
travel. 

In  duplicate  work  it  is  only  necessary  to  set  the 
machine  for  sizing  as,  when  once  set,  no  further 
adjustment  is  required  until  the  wear  on  the  cutter 
becomes  appreciable.  The  machine  can  be  stopped 
either  automatically  or  by  hand  on  completion  of  the 
work.  The  only  hand  operation  required  is  moving 
the  carriage  back  for  clearance  in  placing  the  work 
and  re-entering  the  cutter  to  the  starting  position. 

•■AUTOMATIC"  THKKAL)  AUULING  MACHINE 
Specifications :  Swing  over  bed,  H  J  in.  ;  diameter  of  spindle 

face,  7  J  in.  ;  hole  in  spindle,  46  in.  ;  maximum  distance  between 
work  and  cutter  spindles,  14  in. ;  liole  in  cutter  spindle.  No.  9 
B.  &  S.  taper :  capacity,  6  in.  in  diameter ;  floor  space,  50  x  24 
in. :  weight,  net  2,000  lb.,  crated  2,200  lb,,  boxed  for  export,  2.525 
lb.  :  dimensions  of  box,  72  x  56  x  30  in. 

The  cutter  and  work  spindles  are  driven  by  separate 
belts  from  the  same  countershaft.  The  headstock  can 
be  swiveled  on  the  bed  so  that  taper  threads  can  be 
milled.  The  carriage  is  moved  an  amount  equal  to 
the  lead  of  the  thread  at  each  revolution  of  the  work 
by  a  lead  cam  and  the  cutter  is  fed  to  depth  and 
withdrawn  by  a  depth  cam.  Varying  feeds  and  speeds 
are  taken  care  of  by  the  countershaft  pulleys  and  by 

the  change  gearing  provided.  Both  internal  and  ex- 
ternal threads  can  be  milled.  By  substituting  a  mill- 

ing cutter  for  the  threading  hob,  circular  milling  on 
small  work  can  be  done;  and,  by  changing  the  shape  of 
the  feed  cam,  irregular  shapes  can  be  milled. 

The  machine  is  mounted  on  a  substantial  base  of 

which  the  oil  pan  is  an  integral  part.  One-half  the 
base  is  used  as  an  oil  reservoir  and  the  other  half 
for  a  tool  cabinet.  An  oil  pump  is  included  in  the 
regular  equipment. 

The  lecture  program  of  the  Franklin  Institute  for  the 
current  season  is  notable  both  for  the  well-known  men 
who  speak,  and  the  subjects  covered.  On  Feb.  26  the 
artillery  of  the  A.  E.  F.  was  illustrated  and  described 
by  Major-General  C.  C.  Williams,  Chief  of  Ordnance. 
U.  S.  War  Department.  Further  lectures  are :  March  4. 
The  Manufacture  of  Plate  Glass,  by  G.  A.  Rankin; 
Mar.  11,  Photographing  Sound  Waves  from  Large  Guns 
and  Projectiles,  by  Dayton  C.  Miller;  March  17,  The 
Induction  Electrical  Furnace,  by  G.  H.  Clamer;  March 

25,  Optical  Glass  and  Its  Future  as  an  American  Indus- 
try, by  Dr.  Arthur  L.  Day;  April  1,  Aeronautical  Instru- 

ments, by  Dr.  Chas.  E.  Mendenhall.  Other  lectures  by 
prominent  men  will  be  made  on  April  8.  15  and  21. 
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What  Other  Editors  Think 
The  Itch  for  Change 
From  Wall  Street  Journal 

IF  Germany  had  won  the  war  it  is  conceivable  that 
she  might  have  imposed  upon  the  world  a  great  many 

things  the  world  does  not  really  want.  These  drill- 
sergeant  changes  accord  well  with  the  habit  of  the  Ger- 

man mind.  But  they  do  not  at  all  suit  what  is  inaccu- 
rately but  conveniently  called  the  Anglo-Saxon  mind. 

This  is  why  the  agitation  for  a  metric  system,  compul- 
sory all  over  the  world,  has  actually  lost  ground  in  the 

past  few  years  in  spite  of  some  financed  propaganda 
apparently  originating  in  San  Francisco. 

*  *  * 

Any  system  of  weights  and  measures  is  necessarily 

only  a  means  to  an  end.  It  is  like  a  country's  constitu- 
tion, or  a  dozen  other  things.  If  the  end  of  good  govern- 

ment is  attained,  theoretical  imperfections  in  the  con- 
stitution may  be  wisely  left  alone.  The  British  consti- 

tution, in  fact,  is  the  most  efficient  in  the  world,  and  it 
defies  you  to  put  your  thumb  on  it.  It  achieves  excellent 
government,  which  is  the  end  for  which  it  exists.  The 
English  system  of  weights  and  measures  achieves  a 
highly  efficient  international  commerce,  and  there  is  no 
real  evidence  that  that  commerce  would  be  improved  by 

the  scrapping  of  the  yardstick  and  the  pint  measure. 
It  is  not  really  true  to  say  that  the  British  weights 

and  measures  were  of  German  origin.  In  the  form  in 
which  the  Normans  found  them  these  measures  had 

Saxon  names,  but  let  us  remember  that  the  Saxons  from 
which  the  English  sprung  were  first  cousins  of  the 
Norsemen  and  not  even  distantly  related  to  the  Hun  or 
his  parvenu  descendant,  the  modern  Prussian.  Of  all  the 
diverse  elements  which  went  to  the  making  of  the  homo- 

geneous English  race  perhaps  the  most  inconsiderable 
was  the  German  or  his  real  ancestors. 

Loosely,  in  a  way  not  to  lay  down  a  deceptive  gen- 
eralization the  English  system  of  weights  and  measures 

is  related  at  many  points  to  the  system  of  measuring 

time,  which  is  the  basis  of  the  navigation  of  all  nations. 

The  days,  hours  and  minutes  are  solar,  and  the  advo- 
cates of  the  metric  system  at  the  outset  broke  their 

shins  over  something  so  intangible  as  the  meridian  of 
Greenwich. 

#  *  * 

The  metric  system  has  its  scientific  uses  and  it  may 

be  left  to  such  uses.  Not  only  is  it  di.scarded  in  Spain, 

one  of  the  Latin  countries,  for  something  less  "scien- 
tific" but  closely  related  to  our  own.  You  cannot  even 

get  the  Frenchman  to  talk  of  five  centimes.  He  speaks 

of  a  "sou,"  and  what  is  more  he  speaks  in  multiples  of 

sous,  to  the  embarrassment  of  the  American  tourist. 

This  country  is  engaged  at  present  in  the  eminently 

proper  task  of  persuading  people  to  let  our  excellent  Con- 
stitution alone.    There  is  all  kind  of  work  to  do  in  our 

imperfect  world.  There  is  no  present  or  probable  future 
need  for  legislative  meddling  with  the  sys^tem  of  weights 

and  measures  which  an  overwhelming  part  of  the  trad- 
ing world  already  accepts  and  understands.  Any  legis- 

lative enactment  in  Congress  or  in  the  British  Empire 
Parliaments  which  was  more  than  merely  permissive 
would  do  an  incalculable  amount  of  harm,  at  the  price 
of  a  merely  theoretic  uniformity  which  the  business  of 
the  world  neither  needs  nor  wants. 

The  Combined  Pocket-book  Is  Not  So 

Fat  as  You  Think 
From  American  Magazine 

EVERYBODY  wants  a  higher  income.  Fine!  A  laud- 
able ambition!  But  don't  get  the  idea  you  can 

pick  it  off  the  trees. 
Just  now  the  human  race  is  on  one  of  its  periodical 

"bats,"  during  which  it  has  the  foolish  idea  that  it  can 
get  .something  for  nothing.  The  notion  is  abroad  in  the 
world  that  you  can  arbitrarily  ask  for  almost  any  kind 
of  an  increase  in  income — and  get  it. 

But  this  is  just  where  the  error  Hes.  There  isn't  as 
much  wealth  and  combined  income  in  the  world  as  we 

imagine.  And  if  we  don't  all  get  busy  and  go  to  work 
pretty  soon  there  will  be  a  whole  lot  less  to  fight  over 
than  there  is  now. 

I  know  a  corporation  having  2,000  employees,  where 

the  average  pay  of  all  employed  is  about  $1,300  a  year— 
or  $25  a  week.  Nobody  in  the  entire  establishment  gets 
less  than  $12  a  week.  Most  of  the  employees  get  from 

$20  to  $25.  A  few  of  the  managing  officials  get  good- 
sized  salaries.  The  general  manager  gets  $20,000  a 

year.  Perhaps  ten  others  get  an  average  of  $10,000. 
The  profits  of  the  business  are  about  $600,000  a  year. 
Now  suppose  that  $600,000  should  be  taken  away  from 

the  stockholders  entirely  and  divided  among  the  em- 
ployees. It  would  give  an  increase  in  pay  of  only  $6 

a  week.    Surely  not  a  large  sum. 

Now  suppose,  in  addition,  you  took  the  general  man- 
ager and  his  $10,000  associates  and  threw  them  out. 

And  suppose  you  took  their  combined  salaries  ($120,- 
000  a  year)  and  divided  the  money  up  with  the  workers. 
That  would  give  each  an  increase  of  $1  a  week!  Of 

course,  the  fact  of  the  matter  is  that  without  some  re- 
turn to  the  stockholders  and  some  higher  salaries  for 

skilled  managers  you  wouldn't  have  any  business  at  all. 
The  whole  thing  would  blow  up  and  all  of  the  2,000  em- 

ployees would  be  on  the  street. 
Think  this  over  carefully.  Study  the  concern  you 

are  connected  with.  Figure  out  where  your  best  chance 
lies.  Suppose  you  were  with  the  company  I  have  just 
referred  to.  Would  you  want  to  fire  all  the  officers  and 
stockholders  and  have  $7  a  week  more  until  the  sheriff 
arrived?  Or  would  you  rather  run  the  thing  as  it  is 
and  perhaps  get  an  increase  of  $10  or  $15  or  $25  a 
week  if  you  show  yourself  abler  and  more  industrious 
than  some  of  your  fellow  workers? 
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Duty-Free  Admission  of  Samples 
for  Bordeaux  Fair 

Consul  Theodore  Jaeckel,  Bordeaux, 
France,  states  that  samples  for  the 
Bordeaux  Fair  will  be  admitted  by  the 
French  customs  authorities  under 
bond,  free  of  duty,  or  upon  payment 
of  the  duty  which  will  be  refunded 
upon  re-exportation  of  the  samples. 
The  Compagnie  General  Transatlantic 
will  return  the  samples  to  the  United 
States  without  charge.  Embargoes 
against  the  exportation  of  goods  will 
not  apply  to  samples. 

The  annual  commercial  and  indus- 
trial fair  will  be  held  at  Bordeaux, 

France,  from  June  5  to  June  20,  inclu- 
sive. All  particulars  regarding  ship- 
ments and  space  may  be  obtained  from 

A.  D.  Straus  &  Co.,  18  Broadway,  New 
York  City,  the  official  representatives 
of  the  fair  committee.  It  is  suggested 
that  interested  American  firms  act  at 
once;  from  previous  experience  with 
the  exhibits  for  the  Bordeaux  and 

Lyons  fairs,  considerable  delay  was  en- 
countered in  many  cases,  which  pre- 

vented exhibits  from  arriving  in  time  to 
be  displayed. 

»   
Machinery  Will  Do  World's  Work 

Says  Edison 
Despite  submarines  and  subways, 

wireless  telephones  and  telegi'aphs,  the 
conquest  of  the  air,  and  developments 
in  industrial  chemistry,  Thomas  A. 
Edison  during  the  celebration  of  his 

seventy-third  birthday,  "asserted  the 
world  is  only  beginning  to  develop." 
"We  have  efficiency  today  but  only 

in  a  primitive  stage,"  the  scientist 
said.  "Our  efficiency  will  continue  to 
increase  for  the  next  1,000  years." 

Edison  predicted  the  new  world  will 
be  run  entirely  by  machinery.  The 
worker,  he  said,  should  be  but  the 
brains  behind  a  machine.  Brain  power, 
in  the  form  of  highly  developed  me- 

chanical apparatus,  must  supplant  man 
power  in  all  forms  of  industry,  he 
added. 
As  an  illustration  the  scientist 

pointed  out  that  in  the  future  devel- 
opment of  machinery  it  would  be  pos- 

sible to  put  wool  into  a  machine  and 
have  it  delivered  as  cloth,  where  now 
separate  operations  for  spinning  and 
weaving  are  required. 
Asked  about  a  statement  of  Gug- 

lielmo  Marconi,  quoted  in  cable  advices 
from  London,  as  asserting  that  certain 
strange  wireless  signals  might  be  an 
attempt  of  inhabitants  of  the  planet 
Mars  to  communicate  with  the  earth, 
Edison  declared  such  a  development 

was  "entirely  possible." 

"The  world  today  is  much  more  effi- 
cient than  it  was  fifty  years  ago,"  the 

scientist  declared,  "but  we  do  not  no- 
tice it.  The  development  has  come  on 

slowly  all  about  us  until  we  have  be- 
come so  accustomed  to  the  new  that 

it  has  become  commonplace." 

New  Supply  Division  Manager  for 
Westinghouse  Seattle  Office 

J.  G.  Miles  has  been  appointed  to  the 
position  of  supply  division  manager  of 
the  Westinghouse  Electric  and  Manu- 

facturing Company's  Seattle  office.  Mr. 
Miles    goes    to    his    new    appointment 

J.  G.   MILES 

to  succeed  C.  V.  Aspinwall,  now  the 

company's  representative  at  Spokane, Wash. 

Mr.  Miles  has  seen  long  service  in 

the  supply  department  of  the  Westing- 
house company,  serving  for  several 

years  as  the  head  of  the  insulation  sec- 
tion, at  East  Pittsburgh,  Pa. 

Latin- American  Trade 
The  grand  total  of  international 

trade  of  the  twenty  Latin-American 
Republics  advanced  from  about  $3,000,- 
000,000  in  1913  to  nearly  or  quite 
$5,000,000,000  in  1919.  The  exports 
show  an  increase  of  nearly  100  per  cent 
in  stated  value,  and  the  imports,  an  in- 

crease of  about  50  per  cent;  though  it 
is  proper  to  add  that  these  increases 
in  the  grand  total  of  values  are  due  in 
a  very  considerable  degree  to  the  higher 
prices  in  1919. 

Armour  Institute  of  Technology 
Receives  Big  Gift 

The  announcement  has  been  made 
that  J.  Ogden  Armour  has  made  a  gift 
of  $6,000,000  to  the  Armour  Institute 
of  Technology,  which  was  founded  by 
his  father,  P.  D.  Armour,  in  1892.  It 
has  been  felt  for  some  time  that  the  in- 

stitution had  outgrown  its  present 
quarters  at  Thirty-first  and  Federal 
Sts.,  Chicago.  On  looking  around  for 
a  new  site  its  president.  Dr.  Frank  W. 
Gunsaulus,  selected  a  plot  of  eighty 
acres  located  at  Seventy-fifth  St  and 
Yates  Ave. 

When  this  proposition  was  put  up  to 
Mr.  Armour  he  agreed  to  give  $1,000,- 
000  for  the  purchase  of  this  site  and 
a  further  sum  of  $5,000,000  for  the 
erection  of  the  new  buildings.  The  new 
location  is  near  the  steel-mill  district 
of  South  Chicago,  which  will  afford  ex- 

cellent opportunities  for  visits  by  the 
students  to  this  great  industrial  cen- 

ter. It  is  also  within  a  very  short  dis- 
tance of  the  lake  and  it  is  planned  to 

add  a  course  in  marine  engineering  to 
the  curriculum.  The  new  institution 
will  be  planned  for  a  capacity  of  1,000 
students. 

At  the  time  the  institute  was  founded 
by  P.  D.  Armour  its  aim  was  outlined 

in  the  following  statement:  "The  in- stitution is  founded  for  the  purpose  of 
giving  to  young  men  an  opportunity  to 
obtain  a  liberal  education.  It  is  hoped 
that  its  benefits  may  reach  all  classes. 
It  is  not  intended  for  the  poor  or  the 
rich  sections  of  society,  but  for  any 
and  all  who  are  earnestly  seeking  tech- 

nical education."  The  new  plans  will 
undoubtedly  enable  the  institute  to 
take  a  leading  rank  among  the  great 
technical  colleges  of  the  country. 

National  Metal  Trades  Associa- 
tion's Convention 

The  National  Metal  Trades  Asso- 
ciation, which  has  its  executive  offices 

in  the  People's  Gas  Building,  Chicago, 
111.,  will  hold  a  convention  in  New  York 
City  at  the  Hotel  Astor  on  April  10 
to  22.  On  Monday,  April  19,  the  ex- 

ecutive committee  meeting  will  be  held 
at  10  a.m.  The  secretaries'  dinner  will 
be  given  at  7  p.m.  On  Tuesday,  April 
20,  1920:  Council  meeting,  at  10  a.m. 
to  5  p.m.;  meeting  of  the  local  branch 
secretaries,  at  10  a.m.;  alumni  dinner, 
at  6:45  p.m.  On  Wednesday,  April  21: 
Convention,  at  9:30  a.m.  and  2  p.m.; 
buffet  lunch,  at  12:30  p.m.;  banquet, 
at  7  p.m.  On  Thursday,  April  22: 
Convention,  at  9:30  a.m.  to  2  p.m.,  and 
a  meeting  of  incoming  administration 
council. 
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New  Type  of  British  Airplane 
Engine 

Tests  have  been  completed  in  Man- 
chester, England,  by  Captain  William 

P.  Durtnall  of  a  new  type  of  airplane 
engine  which  will  be  silent,  and  from 
which  the  danger  of  fire  in  the  air  has 
been  removed.  The  tests  were  made  on 
a  converted  engine  that  had  been  pre- 

viously operated  on  the  Otto  cycle 
system. 

At  present  the  exhaust  pressure  of 
the  gases  is  very  high  in  ordinary  air- 

plane engines,  pi'oducing  considerable 
noise.  Under  the  system  used  in  the 
Bowles  and  Durtnall  engine,  the  ex- 

haust gases  leave  the  engine  at  J-lb. 
pressure  per  square  inch,  which  results 
in  "silent"  operation.  With  so  great 
a  reduction  of  the  temperature,  it  is 
claimed  to  be  impossible  to  get  a  flame 
from  the  exhaust  in  any  circumstances. 
The  further  claim  is  made  that  cheap 
heavy  crude  oil  can  be  used  in  these 
engines,  and  that  full  power  can  be 
produced  at  altitudes  up  to  20,000  feet. 

Hawthorne,  Leslie  &  Co.,  of  New- 
castle, ai'e  reported  to  have  secured  the 

rights  of  these  engine  improvements 
for  use  on  the  large  power  internal 
combustion  railway  locomotives  which 
they  are  now  building. 

The  Greenfield  Tap  and  Die 

Corporation's  New  Officers 
and  Directors 

At  the  annual  meeting  of  the  stock- 
holders of  the  Greenfield  Tap  and  Die 

Corporation,  of  Greenfield,  Mass.,  on 
Feb.  3,  1920,  the  following  officers  and 
directors  were  elected: 

Officers — Frederick  H.  Payne,  presi- 
dent; Francis  G.  Echols,  vice  president 

and  general  manager;  Leon  M.  Lamb, 
secretary  and  compti'oller ;  Frank  A. 
Yeaw,  treasurer;  Frederick  K.  E. 
Hawks,  assistant  treasurer. 

Directors  —  Frederick  H.  Payne, 
Francis  G.  Echols,  Franklin  Judge, 
Joseph  W.  Stevens,  William  M.  Pratt, 
Charles  N.  Stoddard  and  Charles  Allen. 

Dr.  Walker  Heads  "Technology 

Plan" 
The  new  division  of  industrial  service 

at  "Technology"  has  just  been  placed 
under  the  direction  of  Dr.  William  H. 
Walker,  for  over  twelve  years  head  of 
the  Research  Laboratory  of  Applied 
Chemistry,  and  for  over  twenty-five 
years  on  the  staff  of  the  Institute.  The 
success  of  the  undertaking  has  already 
been  assured  by  the  fact  that  over  one 

hundred  and  fifty  of  the  country's 
largest    industrial    plants    have    whole- 

heartedly indorsed  the  plan  and  sub- 
scribed over  a  million  dollars. 

The  selection  of  Dr.  Walker  is  a 

logical  choice.  He  received  the  Dis- 
tinguished Service  Medal,  with  a 

citation  for  his  technical  ability,  in- 
dustry and  zeal,  as  a  reward  for 

the  splendid  work  he  did  at  the 

Edgewood  Arsenal,  Mai-yland,  as  com- 
manding officer.  He  overcame  labor 

disputes,  directed  over  fifteen  thou- 
sand men,  obtained  materials  and 

completed  and  put  in  operation  the 
largest  toxic  plant  in  existence,  its 
output  being  nearly  twice  that  of  the 
other  Allies  combined. 

This  innovation  for  technical  schools 
consists  of  a  contract  signed  by  the 
manufacturing  plant  and  the  Institute. 
A  certain  sum  annually  is  specified 
upon  for  a  certain  number  of  years  and 
for  this  the  Institute  agrees  to  give 
advice  on  new  inventions,  solve  prob- 

lems that  need  research  and  special 
apparatus  and  perrtiit  the  use  of  its 
libraries  of  scientific  knowledge. 

The  proposition  is  to  bridge  the  gap 
between  industrial  establishments  and 
the  scientific  school  by  making  it  possi- 

ble for  manufacturers  to  consult  the 
Institute  and  its  staff  on  any  of  the 
difficulties  arising  in  their  business.  It 
is  also  expected  to  remove  the  possi- 

bility of  losing  members  of  the  faculty 
by  their  acceptance  of  tempting  offers 
to  give  up  teaching  and  work  in  the 
various  private  laboratories  scattered 
over  the  country.  The  scarcity  of  highly 
specialized  technical  men  cannot  be 
effectively  eliminated  if  the  supply  is 
cut  off  at  its  source,  and  the  industries 
of  the  country  now  have  an  excellent 
opportunity  to  return  some  of  the  serv- 

ice Technology  has  given  them  in  the 

past. Among  the  concerns  which  have 
signed  contracts  under  the  Technology 
plan  are  the  American  International 

Corporation,  the  General  Electric  Com- 

pany, the  United  States  Steel  Corpo- 
ration, and  the  American  Telephone 

and  Telegraph  Company. 

Delivers  Lecture  on  Lathes  for 
Turning  Car  Wheels 

D.  H.  Teas,  Chicago  representative 
of  the  Niles-Bement-Pond  Co.,  delivered 
an  illustrated  lecture  recently  before 
members  of  the  Cincinnati  Railway 

Club  at  the  Hotel  Sinton  on  "Lathes 

for  Turning  Car  Wheels."  In  the 
course  of  his  talk  Mr.  Teas  demon- 

strated the  various  steps  taken  in  the 
manufacture  of  wheels  for  locomotives, 

freight  cars  and  passenger  coaches. 
Colonel  Brent  Arnold,  of  the  L.  &  N. 
Railroad,  presided. 

A  Wireless  Device  That  Will  Ring 
Alarms  on  Other  Ships 

A  novel  wireless  emergency  calling 
device  by  which  ships  in  distress  can 
ring  alarm  bells  on  other  ships  within 
wireless  range  is  reported  by  the  Amer- 

ican Chamber  of  Commerce  in  London. 

The  present  wireless  system  of  com- 
munication requires  that  an  operator 

to  hear  a  call  must  be  on  duty,  wear- 
ing the  usual  telephone  headpiece.  The 

new  device  is  said  to  enable  any  sta- 
tion or  ship  equipped  with  a  special 

automatic  transmitter  key  to  call  up 
any  station  or  ship  within  range,  fitted 
with  a  corresponding  selective  receiver 
relay,  even  if  the  operator  is  absent. 
The  calling  up  is  effected  by  a  bell. 

It  is  claimed  that  one  of  the  most 
important  uses  of  the  devices  will  be 
to  insure  immediate  and  general  at- 

tention to  S.  0.  S.  calls. 

Chamber  of  Commerce  of  United 
States  to  Have  Foreign  Trade 

Department 
Chauncey  D.  Snow  has  resigned  as 

United  States  commercial  attache  at 
Paris  to  head  a  newly  created  foreign 
department  of  the  Chamber  of  Com- 

merce of  the  United  States.  Mr.  Snow, 
who  went  to  Paris  a  little  more  than  a 
year  ago  to  investigate  markets  in 
France  for  American  goods,  formerly 
was  first  assistant  chief  of  the  Bureau 
of  Foreign  and  Domestic  Commerce. 

Creation  of  the  foreign-trade  depart- 
ment by  the  United  States  Chamber  of 

Commerce  is  the  first  step  toward  a 

reorganization  of  the  chamber's  ma- 
chinery designed  to  divide  the  work  of 

the  chamber  up  along  the  lines  of  the 
great  divisions  of  industry.  Other  de- 

partments to  be  instituted  soon  include 
domestic  production  and  distribution, 
transportation,  insurance,  finance  and 
civic  development. 

Americans  at  Lyons  Fair 
Seventy-five  American  firms  are  in- 

scribed as  exhibitors  at  the  Lyons  sam- 
ples fair  to  be  held  March  1  to  15.  The 

French  firms  number  2,100;  British, 
126;  Italian,  105;  Swiss,  68;  Belgian, 

15;  Spanish,  21;  Dutch,  12;  Rou- 
manian, 11;  Czecho-Slovakia,  25. 

Among  the  American  exhibitors  are 
twenty-five  shoe  manufacturers  and 
fifteen  tanners  and  allied  trades. 

Coal  Production 
Production  of  soft  coal  for  the  week 

ended  Feb.  14  amounted  to  10,284,000 
tons.  Anthracite  production  amounted 

to  1,773,000  tons. 
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Trade  Currents  From  New  York, 
Cleveland  and  Chicago 

New  York  Letter 

Machine-tool  developmeats  during  the 
past  week  have  showed  improvement 
in  most  lines,  with  a  demand  for  in- 

spection tools  being  strongly  in  evi- 
dence. Toolroom  equipment  looms 

prominently  among  other  inquiries. 
Orders  appear  to  be  increasing  in 

size,  as  several  $50,000  sales  during  the 
past  week  indicate.  The  greater  num- 

ber of  sales  though  are  between  $5,000 
and  $10,000,  but  a  gradual  trend  up- 

ward is  expected  from  now  on. 
The  railroad  freight  situation  is 

giving  dealers  some  concern.  One 
dealer  has  thirty  carloads  of  machine 
tools  held  up  between  New  York  and 
a  New  England  point  indefinitely. 
Another  reports  a  large  shipment  held 
in  a  nearby  classification  yard  with  but 
little  chance  of  being  released  for  some 
time. 

Less  than  carload  lots  are  being 
refused  by  railroads  in  many  places, 
and  some  dealers  find  this  situation  an 
effective  bar  to  reasonable  deliveries. 
Thirty  thousand  cars  are^waiting  at 
Chicago  to  be  shipped  East,  and  there 
are  hundreds  of  thousands  of  dollars 
worth  of  machine  tools  represented 
that  are  consigned  to  New  York  deal- 

ers. A  number  of  freight  embargoes 
also  contribute  to  the  uncertain  ma- 

chine-tool delivery  situation. 
Textile  machinery  is  active,  and 

numerous  inquiries  presage  a  large 
volume  of  business  in  this  line. 

Silk  mills  are  in  the  market  in  in- 
creasing numbers  for  machine-shop 

equipment.  They  are  showing  a  tend- 
ency to  do  their  own  shopwork  rather 

than  "farm"  it  out.  A  number  of  sales 
to  silk  mills — particularly  in  the  Pater- 
son,  N.  J.,  district — are  reported,  and 
the  equipment  called  for  is  the  best  and 
most  expensive  obtainable  in  most 
cases. 

Due  to  a  number  of  the  larger  dealers 

changing  lines  recently,  "floor  samples" 
of  the  discontinued  lines  are  being 
offered  at  rates  considerably  below  pre- 

vailing price  schedules  for  similar 
equipment.  The  Fairbanks  Co.  re- 

cently made  a  number  of  changes,  and 
is  now  handling  several  popular  lines 
of  machine  tools  heretofore  unrepre- 

sented in  New  York. 

Cleveland  Letter 

Numerous  inquiries  with  few  pro- 
portional sales  and  negligible  cancella- 

tions, sum  up  Cleveland  machine-tool 
activities  for  the  past  week. 

Most  of  the  business  on  the  books  of 
local  dealers  is  for  delivery  to  the 
automotive  trade.  It  is  stated  that 
this  industry  generally  has  orders 
booked  for  a  year  ahead,  and  has  con- 

tracted for  machine  tools  to  be  de- 
livered oyer  that  period. 

Railroad  buying  in  this  territory  is 
booking  up  slightly.  A  few  inquiries 
have  been  received,  but  actual  orders 
are  very  light. 

Local  machine-tool  interests  are  mak- 
ing preparations  to  solicit  South  Amer- 

ican and  Oriental  trade,  now  that 
European  exports  are  off,  and  consider- 

able business  is  being  booked  for  de- 
livery to  oil  interests  in  the  Tuxpan- 

Tampico  region  of  Mexico. 

Chicago  Letter 

Renewed  activity  is  reported  by  all 
dealers,  two  concerns  reporting  such 
an  influx  of  business  during  the  past 
week  as  to  insure  a  February  total  in 

excess  of  January's.  Many  deals  which 
have  been  under  way  for  some  time  are 
being  closed.  Local  sales  remain  light. 
It  is  the  wide  stretch  of  manufacturing 
territory  contiguous  to  Chicago  which 
is  doing  the  buying. 

Washing-machine  manufacturers  hold 
the  center  of  the  stage  at  present  as 
buyers.  One  firm  last  week  placed 
orders  for  tools  aggregating  over  $20,- 
000,  to  be  billed  at  the  prices  prevail- 

ing at  time  of  delivery.  Quantities  of 
punching  and  drilling  machines  are 
wanted  by  this  class  of  user,  and  sheet- 
metal-working  machinery  is  largely  in 
demand.  Heavy-duty  tools  continue 
active,  one  manufacturer  reporting  his 
entire  production  for  the  year  1920 
already  sold,  except  for  a  few  boring mills. 

Tendency  on  the  part  of  electric- 
motor  repair  shops  and  automobile 
repair  men  to  place  large  and  ex- 

pensive machinery  is  growing.  One 
electric  motor  repair  man  last  week 
bought  three  machines  totaling  over 
$5,000,  this  incident  being  merely  typi- 

cal. Inability  of  auto  makers  to 
turn  out  new  cars  as  fast  as  wanted 
has  made  the  auto  rebuilder  very 
busy,  making  him  a  good  customer  of 
the  machine-tool  dealer. 

Shortage  of  raw  materials  is  becom- 
ing more  of  a  problem  to  all  manufac- 

turers. Black  steel  sheets  are  at  pres- 
ent particularly  hard  to  get,  and  in 

some  urgent  cases  it  is  said  brass  is 
being  substituted.  Some  plants  are 
threatened  with  a  shutdown  on  this 
account. 

Local  building  conditions  remain  un- 
satisfactory. Aside  from  three  or  four 

$25,000  garages,  no  new  construction 
of  interest  to  the  machinery  trade  was 
announced  during  the  week.  Johnson 
Fare  Box  Co.  has  let  the  contract 
for  the  construction  of  its  new  $125,- 
000  plant.  They  are  going  to  move 
their  old  machine  equipment  and  will 
not  be  in  the  market  for  much  new 

stuff. 

Established  in  New  Plant 
The  Tabor  Manufacturing  Co.,  man- 

ufacturer of  molding  machines,  cutters, 
etc.,  is  now  established  in  its  new  plant 
at  Wissinoming,  Philadelphia.  This 

company's  plant  was  burned  at  North 
18th  and  Hamilton  Sts.,  and  the  com- 

pany was  unable  to  locate  on  its  site 
purchased  at  Nicetown,  as  it  was  taken 
over  by  the  Government.  The  new 
location  consists  of  5  acres  and  a  build- 

ing, 100  X  350  ft.,  of  steel  and  concrete 
construction.  An  addition  100  x  100  ft. 
has  been  made  to  the  present  building. 

Exports  and  Imports  Show  Large 
Increase  for  January 

Despite  the  foreign  exchange  situa- 
tion, the  trade  balance  in  favor  of  the 

United  States  increased  $257,000,000  in 
January,  according  to  figures  made  pub- 

lic recently  by  the  Department  of  Com- 
merce. Both  exports  and  imports 

showed  an  advance,  the  value  of  goods 
sent  out  of  the  country  being  $731,- 
000,000,  and  that  of  those  received, 
$474,000,000. 
The  exports  compared  with  $682,- 

000,000  in  December  and  $623,000,000 
in  January  a  year  ago.  Imports  com- 

pared with  $381,000,000  in  December 
and  $213,000,000  in  January,  1919. 

For  the  seven  months  of  the  fiscal 
year  beginning  last  July  1  exports 
totaled  $4,594,000,000  and  imports 
$2,768,000,000,  leaving  a  trade  balance 
of  $1,826,000,000.  The  trade  balance 
for  the  corresponding  seven  months  the 
year  before  was  $2,099,000,000. 

Gold  imports  for  the  seven-month 
period  amounted  to  $38,000,000  as  com- 

pared with  $14,000,000  in  1919,  and  ex- 
ports $319,000,000,  against  $23,000,000 

last  year. 

Exports  of  silver  for  the  same  period 
amounted  to  $122,000,000,  compared 
with  $179,000,000  in  the  corresponding 
period  the  year  before. 

Gold  exports  for  the  month  of  Janu- 
ary amounted  to  $47,758,038  and  im- 

ports to  $12,017,551.  Silver  exports  for 
the  month  totaled  $24,627,678  and  im- 

ports $8,863,251. 

»   

Steel  Shortage  in  Great  Britain 
"British  users  of  steel  billets  are  in 

hard  straits  for  adequate  supplies," 
says  Trade  Commissioner  Wilbur  J. 
Page.  "A  large  South  Wales  firm  ap- 

pealed to  for  supplies  reported  that  , 
freight  cars  sufficient  to  supply  only 
half  the  required  quantity  of  pig-iron 
coal  could  be  obtained,  and  that  it  had 

to  cut  down  its  production  of  steel  bil- lets accordingly. 

"The  shortage  is  assuming  alarming 

proportions.  One  of  the  largest  struc- 
tural engineers  in  the  Midlands  is  held 

up  on  nine-tenths  of  his  contracts  for 
lack  of  steel.  In  the  northeast  a  large 
steel  works  reports  that  it  has  20,000 
tons  awaiting  delivery,  but  cannot  se- 

cure freight  cars.  The  stoppage  of 
American  supplies  of  steel  has  caused 
great  difficulties  to  firms  which  for 
several  months  past  have  been  depend- 

ing almost  entirely  on  foreign  steel. 
This  shortage  has  been  particularly 
felt  in  the  lines  of  flat  strip  for  tube making. 

"Galvanized  sheets  are  most  diflicult 
to  get.  Sample  lots  of  galvanized 
sheets  are  bringing  as  high  as  £39 
($189.79)  per  ton.  Many  of  the  large 
producers  state  that  their  full  produc- 

tion has  been  booked  well  into  the 

spring.  Carbon  crucible  steel  pro- 
ducers in  the  Sheffield  district  report 

strong  developments  in  the  export  de- 
mand. South  American  and  South 

African  markets  are  buying  freely, 
while  France  and  Italy  are  also  placing 

considerable    orders." 
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Advertising  the  Foreman  Who 

"Spilled  the  Beans" 
From  two  widely  separated  sections 

of  the  country,  from  two  distinct  types 
of  industries,  come  accounts  of  good  re- 

sults accomplished  by  advertising  the 
names  of  foremen  in  whose  depart- 

ments accidents  occur  as  well  as  those 
whose  departments  show  clear  records. 

The  Halcomb  Steel  Co.  of  Syracuse, 
N.  Y.,  publishes  prominently  in  its 
plant  organ,  under  the  heading  of 
"Who's  Who  in  Safety,"  each  month, 
the  names  of  all  foremen  in  whose  de- 

partments there  were  no  accidents  dur- 
ing the  previous  month.  Directly  op- 

posite, under  the  heading  "Those  Who 
Spilled  the  Beans,"  are  published  the 
names  of  the  other  foremen,  with  the 
number  of  accidents  charged  to  his  de- 

partment after  each  name.  The  Corn 
Products  Refining  Co.,  Chicago,  last 
October  conducted  a  safety  drive  among 
all  its  plants,  at  the  close  of  which  a 
bulletin  was  posted  showing  the  name 
of  every  foreman  in  whose  department 
one  or  more  accidents  had  occurred, 
together  with  the  number  of  accidents 
in  each  department. 

Discussing  the  effect  of  such  pub- 
licity, Grover  Kingsley,  safety  engi- 

neer of  the  Halcomb  Steel  Co.,  writes: 

"This  has  proved  a  stimulus  to  good 
safety  work  in  a  great  number  of  in- 

stances. Foremen  want  to  keep  their 

names  out  of  the  'Who  Spilled  the 
Beans'  column.  Contrary  to  expecta- 

tions, this  sort  of  publicity  does  not 
create  antagonism  to  safety,  and  I  at- 

tribute this  principally  to  the  humorous 

phrase  used  to  designate  foi'emen  whose 
departments  show  accidents." 

C.  J.  Alger  of  the  Industrial  Rela- 
tions Department,  Corn  Products  Re- 
fining Co.,  writes:  "Opinions  from  the 

various  plants  differ.  Of  course,  the 
victorious  plants  are  very  much  satis- 

fied with  the  plan.  On  the  other 
hand  some  plants  reported  that  this 
posting  of  names  makes  some  foremen 
feel  that  the  good  work  that  they  ac- 

complished during  the  drive  was  not 
appreciated.  My  personal  opinion  is 
that  if  the  foremen  are  warned  as  to 
the  manner  in  which  their  names  are 
to  be  published  in  the  event  of  acci- 

dents in  their  department  during  the 
drive,  it  certainly  would  have  a  ten- 

dency to  cause  them  to  exert  their  ut- 
most efforts.  We  feel  that  the  results 

obtained  more  than  offset  any  possible 
criticism  on  the  part  of  a  few  fore- 

men."— National  Safety  News. 

The  new  officers  elected  under  the  re- 
organization of  the  company  are:  Wal- 

ter B.  Lashar,  president;  William  T. 
Morris,  vice  president;  Wilmot  F. 
Wheeler,  treasurer;  John  E.  Carr,  as- 

sistant treasurer,  and  William  M. 
Wheeler,  secretary. 

E.  C.  Sattley,  general  manager  of 
the  Page  company,  will  continue  in  that 
capacity  with  offices  in  Pittsburgh,  Pa. 

The  Ailierican  Chain  Co.  has  its  gen- 
eral sales  offices  in  the  Grand  Central 

Terminal  Building,  New  York  City, 
and  district  sales  offices  in  Chicago, 
Boston,  Philadelphia,  San  Francisco, 
Portland  and  Pittsburgh. 

Page  Steel  and  Wire  Acquired 
by  American  Chain 

The  American  Chain  Co.,  Inc.,  of 
Bridgeport,  Conn.,  has  purchased  the 
control  of  the  Page  Steel  and  Wire  Co., 
with  mills  at  Monessen,  Pa.,  and 
Adrian,  Michigan. 

It  is  the  intention  of  the  American 
Chain  Co.  to  continue  the  business  of 
the  Page  Steel  and  Wire  Co.  as  here- 

tofore, taking  only  its  surplus  product. 

The  latter  company's  plants  consist  of 
openhearth  furnaces,  rolling  mill,  wire 
mills,   :'.<;   well   as  fence   factories. 

John  Hettich 
John  Hettich  of  the  R.  K.  Le  Blond 

Machine  Tool  Co.,  Cincinnati,  Ohio, 

superintendent  of  milling-machine  con- 
struction, died  Jan.  27,  1920.     He  en- 

JOHN  HETTICH 

tered  the  employment  of  this  company, 
July  27,  1903,  to  take  up  the  duties  of 
foreman  of  one  of  the  departments. 
He  held  this  position  until  July  19, 
1918,  when  he  was  promoted  to  the 
position  he  was  holding  at  the  time  of 
his  death. 

The  Piatt  Iron  Works 
Has  Been  Sold 

The  Dayton  Malleable  Iron  Co.,  Day- 
ton, Ohio,  has  purchased  the  plant  of 

the  Piatt  Iron  Works  Co.,  located  in 
North  Dayton.  The  purchase  includes 
10  acres  of  ground  on  Herman  Ave. 
Immediately  after  the  completion  of 
the  deal  the  announcement  was  made 
that  the  Gartland-Haswell-Rentschler 
Foundry  Co.  was  formed  to  lease  the 
plant  and  operate  it.  Gordon  S.  Rent- 
schler,  of  Hamilton,  is  president;  M.  F. 
Gartland,  of  Marion,  Ind.,  vice  presi- 

dent, and  John  C.  Haswell,  of  Dayton, 
secretary-treasurer.  Peter  V.  Gart- 

land will  be  general  manager.  The 
Dayton  Malleable  Iron  Co.  will  retain 
the  other  property  for  its  own  use. 

Advertising  Engineers  Opens 
Offices  in  New  York  City 

The  Advertising  Engineers,  Inc.,  50 
Union  Square,  New  York  City,  has 
opened  an  office  for  the  purpose  of 
carrying  on  a  business  as  conselors  for 
advertisers  of  engineering  and  technical 

products. 
Curtis  F.  Columbia  will  act  as  East- 

ern manager.  He  was  formerly  pub- 
licity engineer  for  the  New  Jersey  Zinc 

Co.  and  the  United  States  Gypsum  Co., 
and  has  for  a  great  number  of  years 
been  connected  with  the  metallic  indus- 

tries. He  is  a  member  of  the  American 
Society  of  Civil  Engineers,  American 
Society  of  Testing  Materials  and 
Princeton   Engineering   Association. 

Associated  with  Mr.  Columbia  are 
Virgil  G.  Marani,  M.E.,  former  building 
commissioner  of  Cleveland;  Victor 
Hugo  Halperin,  Ph.B.,  formerly  ad- 

vertising manager  of  the  General 
Fireproofing  Co.;  F.  W.  Leggett, 
E.E.,  director  of  publicity  of  the  Bell 
Telephone  Co. 

J.  HoBABT  Bronson,  president  and 
treasurer  of  the  Oakville  Co.,  Water- 
bury,  Conn.,  has  resigned  as  president 
of  the  Citizens'  National  Bank  of Waterbury. 

Ralph  G.  Farrell,  official  of  the 
Bridgeport  Screw  Co.,  Bridgeport, 
Conn.,  has  been  appointed  a  director 
of  the  Connecticut  National  Bank  of 

Bridgeport,   Conn. 
John  K.  Williamson,  head  of  the 

Porcupine  Co.,  Bridgeport,  Conn., 

maker  of  the  "Porcupine"  boilers,  has 
been  made  a  director  of  the  Connecti- 

cut National  Bank  of  Bridgeport,  Conn. 

P.  J.  Connor,  formerly  special  rep- 
resentative for  the  International  Ma- 

chine Tool  Co.,  Indianapolis,  Ind.,  is 
now  associated  with  the  E.  L.  Essley 
Machinery  Co.,  Chicago,  111.,  as  its 
sales  representative. 

F.  J.  Hough  has  been  appointed  su- 
perintendent of  the  Collins  Co.,  South- 

ington.  Conn.,  manufacturer  of  edge 
tools,  etc.  This  vacancy  was  made  by 
the  death  of  C.  H.  Smith.  Clair  M. 

Elston  has  been  made  assistant  super- 
intendent to  succeed  Mr.  Hough. 

Frank  0.  Wells,  after  forty-seven 
years'  association  with  the  Greenfield 
Tap  and  Die  Corporation  and  parent 
organizations,  has  resigned  his  office 
and  sold  his  holdings  in  the  corpora- 

tion. Mr.  Wells  will,  however,  remain 
with  the  corporation  in  an  advisory 
capacity. 

J.  L.  Laurence,  formerly  representa- 
tive of  the  Director  of  Air  Service  in 

the  machine-tool  section  for  the  Di- 
rector of  Sales  Office  of  the  War 

Department,  has  resigned  from  that 
position  to  join  the  sales  division  of 
J.  T.  Ryerson  &  Sons.  Mr.  Laurence 
will  be  in  the  New  York  office  and  will 

have  charge  of  the  sales  in  Massachu- 
setts, Connecticut  and  New  York. 

r 
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Charles  Austin  Hirschberg,  Inc.,  ad- 
vertising counselors,  has  announced 

that  it  is  now  located  in  its  permanent 
quarters  at  426  Sun  Building,  150 
Nassau  St.,  New  York  City. 

The  Simplex  Tool  Co.,  Woonsocket, 
R.  I.,  manufacturer  of  toolroom  spe- 

cialties and  the  direct-reading  microme- 
ter, has  announced  that  it  will  increase 

its  floor  space  and  equipment. 
W.  M.  Cowan  and  W.  B.  Alford  have 

organized  the  Cowan-Alford  Machine 
Corporation  at  Macon,  Ga.,  to  manufac- 

ture a  machine  for  boring.  Mr.  Cowan 
and  Mr.  Alford  are  the  joint  inventors 
of  this  machine. 

The  Danbury  Foundry  Co.,  Inc., 
Danbury,  Conn.,  has  been  incorporated 
with  a  capital  of  $25,000  to  manufac- 

ture castings,  etc.  The  incorporators 
of  the  new  company  are  R.  J.  Hausin, 
E.  Hausin  and  W.  H.  Cable,  attorney. 

W.  D.  Reeves  and  Paul  D.  O'Kelley 
have  organized  the  Reeves-O'Kelley 
Machine  Co.,  and  have  opened  a  shop 
at  45  Auburn  Ave.,  Atlanta,  Ga.  They 
will  make  a  specialty  of  gear  cutting 
and  repairs  of  automobile  parts  and 
machinery. 

The  Electrolabs  Co.  has  consolidated 

all  its  offices  at  2635  Penn  Ave.,  Pitts- 
burgh, Pa.,  and  in  the  future  all  cor- 

respondence should  be  addressed  to  the 
Pittsburgh  office.  A  branch  office  will 
be  maintained  at  30  Church  St.,  New 
York  City,  room  313. 
The  Hartford  Tool  Works,  Inc., 

Hartford,  Conn.,  has  been  organized 
to  deal  in  machinery,  tools,  etc.,  and 
will  commence  operations  immediately. 
The  capital  of  the  new  company  is 
$75,000.  The  organizers  are  A.  A. 
Engstrom  and  A.  M.  Engstrom,  both  of 
Newington,  Conn.,  and  E.  G.  Nelson, 
Hartford,  Conn. 
The  Cincinnati  Automatic  Machine 

Co.,  Cincinnati,  Ohio,  has  purchased 
from  the  Windsor  Machine  Co.,  Wind- 

sor, Vt.,  the  manufacturing,  selling  and 
patent  rights  of  the  Gridley  automatic 
multiple  drilling  machine.  This  com- 

pany proposes  to  manufacture  this 
machine  along  with  its  multiple-spindle 
automatic  machine. 

The  J.  N.  LaPointe  Co.,  manufac- 
turer of  broaching  machines.  New 

London,  Conn.,  has  opened  a  branch 
office  at  11  Harper  Ave.,  Detroit,  Mich., 
in  connection  with  which  a  stockroom 
and  repair  shop  is  maintained  as  well 
as  a  warehouse  in  which  is  carried  a 

stock  of  the  company's  broaching  ma- chines. This  Detroit  branch  is  in 
charge  of  Wm.  L.  Nicholls. 

The  Bridgeport  Castings  Co.,  manu- 
facturer of  castings,  etc.,  which  recently 

purchased  the  old  plant  of  the  Bridge- 
port Tube  Works,  North  Ave.,  Bridge- 
port, Conn.,  had  its  plant  completely 

destroyed  by  fire.  The  company  is 
now  engaged  in  rebuilding  the  plant 
and   expects   to   be   in   operation   soon. 

The  Bridgeport  Castings  Co.  was  re- 
cently organized  and  incorporated  with 

H.  B.  Houghton,  president;  E.  P. 
Quinn,  secretary  and  treasurer. 

The  Erie  Crucible  Steel  Co.,  of  Erie, 
Pa.,  makes  the  announcement  of  the 
appointment  of  the  Cleveland  Steel 
Supply  Co.,  Cleveland,  Ohio,  as  its 
agent  for  the  Cleveland  district.  C.  E. 
Schnibbe  is  manager  of  the  latter  com- 

pany and  was  formerly  with  the  Hal- 
comb  Steel  Co.  for  twelve  years,  five 
of  which  he  was  connected  with  the 

company's  Cleveland  branch  as  sales- 
man. In  March  of  last  year  he  severed 

his  connection  with  the  Halcomb  Steel 
Co.  and  organized  the  Cleveland  Steel 

Supply  Co. 

The  Golden  Co.,  exporter  and  im- 
porter, 405  Lexington  Ave.,  New  York 

City,  announces  that  it  is  the  sole  and 
exclusive  American  agent  for  Societe 
Genevoise  d'Instruments  de  Physique, 
makers  of  comparators  for  the  gaging 
of  steel  balls,  ball  bearings  and  ma- 

chined parts  of  every  description;  also 
universal  measuring  machines,  refer- 

ence gages,  scientific  instruments  and 
dividing  engines  for  cylindrical,  coni- 

cal, circular  and  linear  work. 
The  Connecticut  Tubing  Co.,  556 

Capital  Ave.,  Hartford,  Conn.,  has 
been  incorporated  to  manufacture  tub- 

ing, etc.  The  officers  of  the  new 
company  are:  Walter  B.  Lashar, 
president;  Bernard  I.  Ashman,  vice 
president;  E.  L.  King,  secretary  and 
treasurer;  A.  E.  Oldroyd,  assistant 
treasurer;  J.  B.  Camplin,  assistant 
secretary.  Mr.  Lashar  is  president  of 
the  American  Chain  Co.,  Bridgeport, 
Conn.,  and  is  also  president  of  the 
Pratt  &  Cadjr  Co.  Mr.  Ashman  is  a 
real-estate  operator;  Messrs.  King, 
Oldroyd  and  Champlin  are  connected 
with  the  Pratt  &  Cady  Co.,  Hartford, 
Conn. 
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New  Incorporations 
The  Eastern  Shear  Co.,  of  New 

Haven,  Conn.,  has  been  incorporated  to 
make  and  deal  in  scissors,  shears,  cut- 

ters, etc.  The  capital  is  $100,000,  and 
the  organizers  are  L.  M.  Molloy,  T.  F. 
Calahan  and  C.  E.   Moore,  all  of  New 
Haven. 

*  *     * 
The  Duval  Tool  Co.,  of  Central  Falls, 

R.  I.,  was  recently  incorporated  to 
manufacture  and  deal  in  machine  tools, 
etc.  The  organizers  of  the  company 
are  Ovila  Liscault,  73  Fuller  Ave., 
Central  Falls,  to  whom  communications 
should  be  addressed,  and  James  P. 
Duval  and  Ernest  Tessier,  both  of 
Central  Falls. 

*  *     * 

The  Standard  Safety  Manufacturing 
Company,  Inc.,  265  Park  St.,  New 
Haven,  Conn.,  has  been  incorporated 
with  a  capital  stock  of  $60,000,  to 
make  and  deal  in  safety  devices  for 
machinery,  etc.  The  officials  of  the 
company  are:  President,  G.  M.  Eggles- 
ton;  vice  president,  Charles  Becker; 
secretary,  E.  C.  Regan;  treasurer,  C.  S. 
Oswold.  The  concern,  it  is  reported, 
will  commence  operations  soon. 

Harold  McGill  Davis,  publicity 
manager  for  the  Sprague  Electric 
Works  of  the  General  Electric  Co., 
died  on  Monday,  Feb.  16,  1920,  at  his 
home  at  Seventy-Third  St.,  Brooklyn, 
aged  fifty-nine  years. 
James  Gayley,  internationally  prom- 

inent as  a  metallurgist,  and  a  former 
vice  president  of  the  United  States 
Steel  Corporation,  died  at  his  home  in 
New  York,  Feb.  25,  1920,  after  an  ill- 

ness of  several  weeks.  Mr.  Gayley  at 
one  tim_  was  president  of  the  American 
Institute  of  Mining  Engineers. 

Walter  P.  Phillips,  former  presi- 
dent of  the  Columbia  Graphophone 

Manufacturing  Co.,  Bridgeport,  Conn., 
died  at  his  home  in  Vineyard  Haven, 
Mass.,  on  Jan.  31,  1920.  Mr.  Phillips 
was  born  in  Grafton,  Mass.,  in  1846. 
He  was  the  inventor  of  the  Phillips 
code  for  telegraph  operators,  and  was 
at  one  time  engaged  in  the  telegraph 
business  in  New  York  and  Providence. 

Short  News  Notes 
The  American  Implement  Co.,  Elyria, 

Ohio,  is  planning  the  construction  of  a 
new  plant  for  the  manufacture  of  small 
tractors. 

*  *     * 

The  Doelger  &  Kirsten  Co.,  Mil- 
waukee, manufacturer  of  metal-work- 

ing machinery,  will  build  a  two-story 
machine  shop  addition,  90  x  200  feet. 

*  •     * 

The  Motor  Castings  Co.,  Milwaukee, 
organized  last  summer,  is  placing  its 
new  gray-iron  shop  at  Fifty-sixth  St. 
and  Greenfield  Ave.,  West  Allis,  in  op- 

eration. The  plant  will  specialize  in 
castings  for   the   automotive   industry. *  *     * 

Marion  Machine  Foundry  and  Sup- 
ply Co.,  Marion,  Ind.,  has  recently  com- 

pleted four  units  of  a  factory.  They 
are  the  assembly  building,  warehouse, 
foundry  and  an  office  building. 

*  *     * 

The  Case  Manufacturing  Co.,  Jack- 
son, Mich.,  is  making  plans  for  a  new factory. 

«     *     * 

The  American  Enameling  and  Stamp- 
ing Co.,  Bellaire,  Ohio,  is  preparing  to 

make  extensive  additions  to  its  plant. 
*  *     * 

The  Lewis  Manufacturing  Co.,  Mas- 
silon,  Ohio,  makes  the  announcement 
that  it  has  commenced  the  production 
of  switches  and  switch  boxes. 

*  *     * 

The  Steinwender-StoflFrege  Coffee 
Co.,  St  Louis,  Mo.,  is  planning  to  in- 

stall its  own  can-making  plant. 
*  *     * 

The  Winslow  Bros,  plant,  located  on 
the  Belt  Line  Railroad,  which  was  one 

of   America's    heaviest   shell    producers 
during  the  war,  has  been  sold  to  M.  C 

{Continued  on  page  5386) 
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loathe,    "Ideal"    Geared-Uead    Engine. 
Springfield   Machine   Tool   Co..   Springfield,   Ohio. 

"American    Machinist,"    Feb.    19.    1920. 

Size.  14  in.  x  8  ft.  It  is  motor 
driven,  has  rapid  change  gears, 
relieving  attachment,  taper  at- 

tachment, oil  pan  and  pump. 
Geared  head  is  of  selective  type 
having  twelve  mechanical  changes 
of  speed ;  is  provided  with  ball 
bearings  throughout,  with  excep- 

tion of  spindle  journals,  which  are 
adjustable.  Back  gears  may  be 
used  for  the  cut  and  without  dis- 

engaging half  nuts ;  tool  may  1)e 
returned  at  a  speed  ten  times  as 
fast  as  cutting  speed.  Relieving 
attachment  will  cut  from  two  to 
twenty-six  flutes  per  revolution 
of  spindle ;  will  relieve  right-  or 
left-hand  threads  both  external 
and  internal. 

Truck,    W.    &   1.    Sixth-Wheel   Trailer. 
Warren  &  Irrgang  Co.,  Springfield, 

"American   Machinist," 

Truck  la  made  in  three  stock 
sizes,  with  capacities  of  two,  three 
and  four  tons,  respectively.  The 
30  X  72-in.  size  has  12  x  3-in. 
wheels  and  will  turn  in  a  4-ft. 
circle.  The  4tf  x  120-in.  size  re- 

quires a  6  ft.  circle  to  make  the 
turn  and  has  14   x  3-in.  wheels. 

Mass. Feb.    19, 

1920. 

Planing  Machine,  Open-Side. 
F.  R.  Patch  Manufacturing  Co., 

Rutland,  Vt. 

"American   Machinist," Feb.  19,  1920 

Specifications :  Planes,  width. 
48  in.  ;  height,  48  in. ;  table 
length  over  all.  1.5  ft.  6  in;  width, 
44  in.  ;  length  of  bed,  23  ft.  4  in.  ; 
down  feed.  9  in.  ;  floor  space 
length,  including  table  travel.  32 
ft.  ;  maximum  height  under  rail. 
50  in.  ;  horsepower  required,  15 
to  25  ;  crossrail  motor,  2  hp.  ;  net 
weight  of  machine  without  motor, 
apiiroximately    40.375    lb. 1 

1 
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Centers,  "Red  E"  Lathe. 
Ready  Tool  Co.,  Bridgeport,  Conn. 

"American    Machinist." Feb.    19,    1920. 

The  high-speed-steel  point  of  each  center  is  electrically  welded 
to  the  nickel-steel  body  and  extends  back  about  one-quarter  of  the 
length.  The  advantages  claimed  for  these  centers  are  long  life: 
no  tendency  to  Inirn  or  freeze  to  the  work,  and  that  a  machine 
equipped  with  them  can  be  run  faster  and  more  steadily.  The 
center  is  made  in  all  standard  sizes  and  tapers,  .suitable  for  lathes 
and  grinding  machines. 

Centers,  Improved  Latlie. 
Senn  Tool  and  Machine  Co.,  90  Shelby  St.,  Detroit,  Mich. 

"American   Machinist."   Feb.   19.   1920. 
The  body  of  the  center  is  of  machinery  steel,  carbonized.     The 

>utside  taper  and   collet   hole  are  both  ground   to  size.     Collet   is 

C'huoiss  and  CntterH,  WoodrufT  Ke.vwuy. 
Scully-Jones  &  Co..  Railway  Exchange  Bldg.,  Chicago.  111. 

"American   Machinist."    Feb.    19,    1920. 

made  from  tool  steel  and  is  hardened  and  ground.  .  Screw  is  of 
cold-drawn  steel  and  is  cyanided.  The  center  point  is  of  high-speed 
steel  and  is  heat-treated.  Small  socket  wrench  is  furnished  with 
each  center.  The  center  is  manufactured  in  all  standard  sizes 
and  tapers,  and  the  parts  are  interc^ijinggaWe. 
KivetiBK   Ki(f,  Liberty,   Bottom. 

Liberty   Tool   Co..   Munsey   Bldg.,   Baltimore.   Md. 
"American    Machinist."   Feb.    19.    1920. 

When  u.sed  for  ship  riveting  is 
attached  to  ship's  bottom  by  <i single  bolt  that  passes  through 
the  center  swivel  bracket.  Riveter 
held  at  end  of  radius  arm  in 
cylinder  l)racket  which  is  sup- 

ported in  a  yoke  and  adaptable 
to  any  riveter.  The  round  radius 
arm  is  supported  at  two  points 
uiJon  convex  rollers  mounted  in 
crossheads.  These  may  be  screwed  uii  or  down  by  crank  handles 
at  ends  of  the  brackets.  The  device  ordinarily  works  on  a  radius 
of  10  ft.  ;  is  operated  by  one  man.  Yoke  on  the  end  of  the 
radius  .arm  is  tapped  for  IJ-in.  standard  pipe  so  tliat  it  can  be 
equipped  with  any  length  of  radius  arm.  Full-length  radius  arm 
is  furnished  with  each  rig. 

liesigned  especially  for  the  milling  of  keyways  for  Woodruff 
keys.  The  chucks  are  hardened  and  ground  and  can  be  furnished 
to  fit  all  standard  tapers.  The  cutters  have  .squared  .'shank.s  and 
are  furnished  in   all  standard   size.s   to   fit   Woodruff   key.'i 

V-Bloeks,  Taft-Peirce. 
Taft-Peirce  Manufacturing  Co.,  Woonsocket,  R.  I. 

"American    Machinist."    Feb.    19,    1920. 

Made  in  two  styles,  as  illustrated  ; 
the  .solid  type  in  the  4 -in.  size  and  the 
skeleton  type  in  the  6-  and  S-in.  sizes. 
These  tliree  sizes  are  intended  to 
meet  all  conditions  met  in  shop  prac- 

tice. The  blocks  are  furnished  in 
I>airs.  In  each  case  the  V  is  central 
with  the  sides.  The  4-in.  block  is 
made  of  tool  steel,  hardened  and 
ground.  Sides  are  undercut  to  per- 

mit tlie  use  of  clamps  for  holding  the 
blocks  in  place.  The  6-  and  8-in.  sizes 
are  provided  witii  a  slot  in  one  end 
and  in  the  base,  as  well  as  one  bolt 
hole  in  the  base  and  one  in  tlie  end, 
for   clamping  the   blocks   in   place. 
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Clip,  paste  on  3  x  5-in.  cards  and  file  as  desired 
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Short  Trade  Notes 
(Continued  from  page  538) 

Rosenfeld  of  Cleveland,  Ohio.  Mr. 
Rosenfeld,  who  is  connected  with 
McCool  Co.,  of  Cleveland,  makes  no 
announcement  as  to  his  intentions  for 
the  future.  The  lathes,  which  are 
largely  Amalgamated  equipment,  are 
being  offered  for  sale. 

*  *         4> 

Lindstrom,  Smith  &  Co.,  Cleveland, 
maker  of  electric  specialties,  and  the 
Tuthill  Spring  Co.,  manufacturer  of 
auto  springs,  have  both  let  contracts 
for  new  factories,  to  cost,  respectively, 
5125,000  and  ̂ $200,000. 

*  *     * 

The  Plamondon  Manufacturing  Co., 

machinery  builder,  is  beginning  con- 
struction of  a  quarter-million  dollar 

plant  on  the  southwest  side,  Cleveland, 
Ohio. 

*  *     * 

Republic  Blow  Meters  Co.,  Cleveland, 
has  commenced  the  construction  of  its 
new  plant. 

*  *     * 

The  Federal  Machinery  Sales  Co.,  12 
North  Jefferson  St.,  Chicago,  has  added 
to  its  line,  as  sole  agent,  the  product 
of  the  Universal  Boring  Machine  Co., 
of  Hudson,  Mass. 

*  *     ♦ 

The  Columbia  Enameling  and  Stamp- 
ing Co.,  Terre  Haute,  Ind.,  is  plan- 

ning to  increase  its  present  capacity. 
This  company  expects  to  occupy  its  new 
building  some  time  this  fall. 

*  *     * 

W.  E.  Ackerman,  of  Wheeling,  W. 
Va.,  is  the  head  of  a  new  concern  be- 

ing organized  to  make  can  machinery. 
The  firm  will  be  a  combination  of  the 
Ackerman  Manufacturing  Co.  and  the 
Whittaker  Glessner  Co.,  of  Wheeling. 

The  Dunning  Heating  Supply  Co., 
Milwaukee,  expects  to  move  into  its 
new  factory  in  a  short  time.  New 
equipment    throughout     is     the     policy 
adopted. *  *     * 

On  completion  of  its  naval-gun  con- 
tract, the  Savage  Arms  Co.  will  con- 

vert its  Sharon,  Pa.,  plant  into  the  pro- 
duction of  motor-car  axles  and  bear- 

ings. It  is  said  that  production  in  the 
new  line  will  be  under  way  soon. 

*  *     * 

The  Hayes  Wheel  Co.  (steel  wheel 
division),  of  Jackson,  Mich.,  will  build 
and  equip  another  unit  equal  in  size 
to  its  existing  plant. 

*  *     * 

The  Jackson  Motors  Corporation  has 
completed  buying  of  a  large  equipment 
list,  and  will  be  out  of  the  market  for 
most  lines  for  about  six  months. 

*  *     * 

The  Williams  Test  Clamp  Co.,  of 
Cleveland,  has  rented  additional  space 

for  the  production  of  the  "Outlook" Wind  Shield  Cleaner. 
*  *     * 

The  D.  D.  Clark  Manufacturing  Co., 
of  Salem,  Ohio,  has  been  acquired  by 

the  W.  H.  Mullins  Co.  of  the  same  place. 
The  Clark  line  of  conveying  apparatus 
will  be  continued  by  the  Mullins  Co.  on 
a  larger  scale,  and  a  department  for 
building  closed  auto  bodies  will  be  es- 

tablished. Two  new  buildings  are  un- 
der   construction    to    house    the    added 

features.  ^ *  *     * 

A  new  plant  to  be  devoted  to  cream- 
separator  production  is  to  be  built 
shortly  at  Renfrew,  Canada,  by  the 
Renfrew  Machinery  Co.  The  company 
has  authorized  a  substantial  appropri- 

ation   for   mechanical    equipment. 
*  *     * 

The  Western  Electric  Co.,  of  Chica- 
go, plans  to  increase  production  in 

several     departments     100     per     cent. 

KiiKinppriiiK    Machine    Tools    and   Proccsoeg. 
By  Arthur  G.  Robson.  A.  M.  I.  Mech.  E.. 
Li.  C.  C.  Beautay  Technical  Institute.  307 

pages.  8  X  5i  in.,  illustrations,  cloth- board  covers.  Published  by  Longmans, 
Green  &  Co..  4th  Ave.  and  30th  St.,  New 
York ;  also  London,  Bombay,  Calcutta 
and  Madras. 

This  book  has  been  written  for  the  bene- 
fit of  students  of  engineering.  In  Chapter 

T,,  measuring  tools  are  described  as  well 
as  the  details  of  periodic  and  progressive 
errors  of  the  micrometer  screw  upon  pre- 

cision work.  Under  the  heading  of  "Lathe 
Details  and  Tool  Design,"  the  research 
work  of  Dempster  Smith  is  of  importance  to 
students.  Improvements  upon  lathe  tjeds, 
taper-turning  arrangements,  graduated 
disks  upon  slide  screws  and  indicators  for 

registering  position  for  "picking  up"  the thread  in  screw  cutting  are  mentioned.  A 
large  variety  of  lathe  tooling  operations  is 
described  in  Chapter  3.  The  treatment  of 
tool  steels  and  tools,  with  reference  to  re- 
cale.scence  points,  pyrometers,  hardening 
baths,  electrical  furnaces,  hardness  tests 
and  high-speed  tool  steel  is  dealt  with  in 
Chapter  4.  There  is  a  comprehensive  chap- 

ter upon  threading  tools,  tlireads  and  hand 
reamers  in  Chapter  5.  The  durability  and 
cutting  powers  of  dies  for  holders  are  given 
much  .space.  Chapters  6  to  10  deal  with 
drilling  machines,  milling  machines,  pre- 

cision grinding  machines,  shaping,  planing 
and  boring,  and  capstan  and  turret  lathes. 
The  capabilities  of  high-speed  tools  and  re- 

sults achieved  by  these  machines  are  investi- 
gated, and  many  types  of  milling  operations 

are  shown,  together  with  .short  notes  upon 
special  milling  jigs.  In  discussing  grind- 

ing machines,  reference  is  made  to  magnetic 
chuclcs,  grinding  allowance  charts,  grind- 

ing wheels  and  the  grinding  of  hollow 
.spindles.  The  capacity  of  turret  and  cap- 

stan lathes  is  dealt  with,  and  the  methods  of 
"laying  out"  the  tools  are  illustrated.  In 
the  chapter  upon  "Methods  and  Trigonom- 

etry of  the  Toolroom."  there  is  a  correlation of  calculations  and  workshop  processes, 
with  the  use  of  jigs  emphasized.  In  Chap- 

ter 12  helpful  calculiitions  are  introduced 
while  in  the  last  chapter  upon  "The  Prop- 

erties and  Strength  of  Materials,"  the  re- sults of  tests  are  tabulated  and  plotted, 
and  the  necessary  deductions  are  drawn. 
Fmally  there  is  a  collection  of  formulae 
and  tables. 

Trade  Catalog's 

Car  Dampers.  The  Wellman-Seaver- 
Morgan  Co.,  Cleveland,  Ohio.  Bulletin  No. 
4H,  pp.  15.  11  X  8i  in.  This  bulletin  gives 
several  illustrations  of  the  W.  S.  M.  car 
dun^per  in  various  plants  and  it  also  shows 
blueprints  of  these  machines. 
Iiemountable  Traek  Body.  American 

Truck  Body  Co.,  Martinsville,  Va.  Bulletin 
No.  26,  33  X  83  in.  A  general  description 
is  given  in  this  bulletin  of  the  Fontaine 
demountable  truck  body,  also  its  specifica- tions and  price. 

Mrtalluricical  Patents.  The  Chemical 
Foundation,  Inc.,  81  Fulton  St.,  New  York 
City.  Pamphlet,  pp.  70,  6J  x  9J  in.  This 
pamphlet  gives  the  aims  and  purposes  and 
the  reasons  for  the  organization  of  the 
Chemical  Foundation.  It  pre.sent8  reports 
made  to  Congress  by  A.  Mitchell  Palmer 
and  Francis  P.  Garvan,  Alien  Property 
Custodians.  A  prospective  of  this  organiza- 

tion is  outlined  in  tlie  last  four  pages. 
Rolling  MlUs.  Standard  Machinery  Co., 

Auburn,  R.  I.  Catalog,  pp.  65,  6  x  9  in. 
The  illustrations  in  the  catalog  show  the 
general  design  and  construction  of  its  ma- 

chines, and  a  description  is  also  given.  Di- 
mensions are  given  of  each  rolling-mill machine. 

Price  List.  J.  L.  Lucas  &  Sons,  Inc.,  3 
Vox  St..  Bridgeport,  Conn.  This  small  cir- 

cular gives  the  prices  of  its  products 
such  as  gear  cutting,  grinding  and  milling 
machines,    hammers,    lathes,    etc. 

Computers.  Computer  Manufacturing  Co., 
25  California  St.,  San  Francisco,  Cal.  A 
folder  giving  the  mechanical  details,  con- 

struction and  use  of  the  Rose  computer ; also  its  price. 

Machine  Tools.  Pedrick  Tool  and  Ma- 
chine Co..  Philadelphia,  Pa.  Catalog,  pp. 

96.  7J  X  10}  in.  A  catalog  describing  and 
illustrating  the  machinery  for  use  in  rail- 

way shops,  shipyards,  'general  machine 
shops  and  industrial  plants.  Specifications 
are  given  of  each  machine. 

Dl 

Automatic  Multlple-Splndle  DrPlins  Ma- 
chine. The  Cincinnati  Automatic  Machine 

Co..  Cincinnati.  Ohio.  Catalog,  pp.  16,  6x9 
in.  This  catalog  gives  illustrations  and  a 
description  of  the  Gridle^  automatic  mul- 

tiple-spindle drilling  machine  which  this 
comp.any  recently  purchased  from  the  Wind- 

sor Machine  Co.,  of  Windsor,  Vt. 
Ilex  Semi-Automatlc  Milling  Machine. 

The  F.  C.  Sanford  Manufacturing  Co..  2060 
Fairfield  Ave..  Bridgeport,  Conn.  Circular, 
5^  X  8|  in.  A  two-page  circular  describing 
the  automatic  milling  machine  for  milling 
spark    plugs. 

The  American  Society  for  Testing  Mate- 
rials will  hold  its  next  annual  meeting 

during  the  week  of  June  21,  1920,  at  the 
New  Monterey  Hotel.  Asbury  Park.  N.  J. 
This  society  has  its  headquarters  in  the 
Engineers'  Club  Building.  1315  Spruce  St.. 
Philadelphia,  Pa.  C.  L.  Warwick  is  the 
secretary   and   treasurer. 

The  American  Welding  Society  will  hold 
its  annual  meeting  at  the  Engineering  So- 

cieties Building,  33  West  39th  St.,  New 
York  City,  on  Apr.  22,  1920,  at  10:30  a.m. 
Howard  C.   Forbes  is  the  secretary. 
Boston  Branch,  National  Metal  Trades 

Association.  Monthly  meeting  on  first 
Wedne.sday  of  each  month,  alternating 

with  the  Employers'  .Association  of  Elast- 
ern  Massachusetts.  George  D.  Berry,  sec- 

retary, room  50-51.  166  Devonshire  St.. Boston,   Mass. 

Engineers'  Club  of  Philadelphia.  Regu- 
lar meeting  the  third  Tuesday  of  the 

month.  Lewis  H.  Kenney  is  the  chairman 
of  committee  on  papers. 

Electric  Hoist  Manufacturers'  Associa- tion. Monthly  meeting  at  the  offices  of 
the  Yale  &  "Towne  Manufacturing  Co..  9 
East  40th  St.,  New  York  City.  Secretary 
W.  C.  Briggs,  Shepard  Electric  Crane  and 
Hoist  Co. 

Engineers  Society  of  Western  Pennsyl- 
vania. Monthly  meeting,  third  Tuesday; 

section  meeting,  first  Tuesday.  Elmer  K. 
Hiles,  secretary.  Oliver  Building.  Pitts- 

burgh.  Pa. 
The  National  Metal  Trades  Association 

will  hold  a  convention  at  the  Hotel  Astor. 
New  York  City,  on  April  19  to  22,  1920. 
H.  D.  Sayre  is  the  secretary. 

Philadelphia  Foundrymen's  Association. Meeting  first  Wednesday  of  each  month. 
Manufacturers'  Club,  Philadelphia,  Pa.. 
Howard  Evans,  secretary.  Pier  45,  North 
Philadelphia.  Pa. 

Rochester  Society  of  Technical  Drafts- 
men. Monthjy  meeting  last  Thursday.  O. 

L.  Angevine.  Jr..  secretary,  547  Arnett 
Boulevard,    Rochester,    N.    Y. 

The  Second  Annual  Aeronautical  Exposi- 
tion of  the  Manufacturers  Aircraft  Associa- 

tion. Inc.,  will  be  held  at  the  Seventy-first 
Regiment  Armor>',  34th  St.  and  Park  Ave,, 
New  York,  on  Mar.  6-13.  1920.  S.  S. 
Bradley.  401  Fifth  Ave..  New  York  City. 
is  the  general  manager 
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The  growth  of  naval  activity  during  the  war  is  exemplified  by  the 
expansion  of  the  manufacturing  facilities  of  the  Philadelphia  ATavy 

Yard,  better  known  of  old  as  "League  Island."  During  the  past  two 
and  one-half  years  over  $25,000,000  were  expended  in  its  development, 
this  being  approximately  double  the  total  previous  cost  for  the  sixty 
years  of  its  existence  up  to  June  30,  1916.     And  the  end  is  not  yet. 

I 

THERE  is  nearly  always  abroad  in  this  land  of 
ours  a  certain  steady  murmur  of  criticism  against 
projects  involving  any  considerable  expenditure 

of  public  funds.  Sometimes  this  criticism  is  directed 
toward  the  worth  or  worthiness  of  the  project  itself, 
but  more  often  against  the  quality  and  quantity  of 
the  return  obtained  by  the  Government  for  its  money. 
Criticism  of  this  latter  sort  has  been  particularly 

rampant  during  and  since  the  war,  and  it  may  there- 

fore be  refreshing  and  just  as  well  for  variety's  sake, 
if  for  no  other  reason,  to  mention  briefly  at  least 
one  conspicuous  instance  where  the  Government  has 
obtained  full  worth  for  its  money,  and  where  the 
resulting  plant  is  one  that  even  so  ̂ reat  a  nation  as  our 
own  may  well  feel  proud  to  possess. 

Ths  Philadelphia  Navy  Yard  has  grown  during  the 
war  to  be  incomparably  the  greatest  naval  station  of 
the  United  States.  This  fact  is  not  known  or  appre- 

ciated even  by  the  citizens  of  Philadelphia,  owing  to 

certain  war-time  restrictions  still  prevailing,  prevent- 
ing access  to  the  yard  by  the  general  public.  In  all 

the  sixty  years  since  the  establishment  of  the  yard  up 
to  June  30,  1916,  the  total  expenditures  for  improve- 

ments had  only  been  $13,700,000.  During  the  last 
two  and  a  half  years  over  |25,000,000  has  been  spent 
in  enlarging  and  developing  the  facilities  of  this  great 
shipbuilding  and  repair  plant,  and  to  those  familiar 
with  this,  or  indeed  any  of  our  major  naval  stations 

befo7-e  the  war,  it  will  seem,  when  seen  again,  entirely 
transformed.  The  old  structures,  the-  little  group  of 
red-brick  shops  and  offices,  the  wooden  residences, 
formerly  constituting  what  was  considered  a  large  navy 

yard,  are  now  quite  dwarfed  by  the^  many  new  ones 
that  have  been  erected,  and  the  completed  project  will 
aggregate  $35,000,000. 

The  main  street  of  the  city.  Broad  St.,  passes  through 
the  center  of  the  yard  and  to  the  east  and  west  of  it 
the   built-up   area    now    extends   for  a   m.ile    in    either 



540 AMERICAN     MACHINIST Vol.  52,  No.  11 

FIG.    L      THE  TWO   STEEL,  SHIPWAYS FK;.  i.  NEW  s'i-ki;cti;hai.  iron  sHOr 

direction,  where  before  the  war  it  was  limited  to  one 
or  two  blocks  either  way.  Where  forty  vessels  for- 

merly represented  the  maximum  number  tied  up  to  its 
piers  there  are  now  more  than  one  hundred  and  forty 
vessels  there. 

The  only  way  to  sret  a  real  idea  of  the  magnitude  of 
the  plans  on  which  the  yard  is  constructed  is  to  take  a 

trip  in  a  Navy  "blimp"  or  seaplane.  Looking  west  along 
the  Delaware  River  waterfront  one  sees  the  "fitting-out" 
pier,  a  structure  1,000  ft.  long,  100  ft.  wide  with  35  ft. 
of  water  at  mean  low  water — easily  the  longest  and  fin> 
est  pier  on  the  river.  Its  cost  was  $785,000.  At  the 
outer  end  of  this  pier  great  concrete  caissons  resting  on 
footings  sunk  to  a  depth  of  75  ft.  sustain  the  massive 

weight  of  the  huge  crane  named  "The  League  Island." 
This  crane  is  a  dominant  landmark  on  the  river  front, 
towering  higher  than  an  18-story  building  and  capable  of 
lifting  a  14-in.  turret,  with  its  guns  in  place,  out  of  a 
battleship  and  placing  it  if  necessary  at  a  height  greater 
than  that  of  the  Brooklyn  Bridge.  An  idea  of  the 
strength  and  capacity  of  this  million-dollar  lifting 
device,  the  largest  crane  in  the  world  by  more  than 
100  tons,  is  afforded  by  the  fact  that  on  test  it  lifted 
a  load  of  440  tons  and  swung  it  over  more  than  a 
100-ft.  radius  (see  headpiece).  It  will  also  handle 
50  tons  at  190  ft.  from  center.  Its  cost  was  approxi- 

mately $850,000. 
Continuing  westward  along  the  river  front  we  see 

something  of  the  big  scale  of  what  may  be  called  "The 
New  Yard,"  which  is  to  be  devoted  primarily  to  ship- 

building.   The  new  drydock,  now  in  process  of  construc- 
tion and  about  60  per  cent  complete, .  much  resembles  a 

section  of  the  Panama  Canal.    Its  depth  and  width  are 
equal   to   the   locks   of   that   great   waterway,    and   the 
railroad    tracks    along    the    top,    the    concrete-: 
plants,  derricks,  cranes,  shovels  and  chutes  all 
heighten  the  impression.     This  drydock  will  take 
ship  that  can  pass  through 
the  locks  of  the  Panama 
Canal;  that  is,  a  vessel 
1,000  ft.  long,  110  ft.  beam 
with  435  ft.  over  the  sill 
at  mean  high  water.  It  is 
being  constructed  under 
unusually  adverse  condi- 

tions, owing  to  the  large 
amount  of  water  encoun- FIG.  3, 

tered  in  the  excavation.  Jt  has  been  necessary  to  inclose 
the  dock  in  a  box  of  sheet-steel  piling  with  intermediate 
cross-walls  to  keep  the  water  out.  The  dock  contains 
200,000  cu.yd.  of  concrete.  The  pump  well  is  200  ft. 
long  and  50  ft.  wide  with  a  depth  below  the  ground  of 
90  ft.  The  cost,  including  two  50-ton  traveling  dock 
cranes,  will  be  $6,500,000.  The  only  other  drydocks  of 
equivalent  dimensions  are  the  ones  at  Boston,  Norfolk, 
Panama  and  San  Francisco. 

Still  further  to  the  west  are  the  two  new  steel  ship- 
ways,  shown  in  Fig.  1,  as  large  as  any  of  their  kind 
in  the  world,  intended  as  they  are  for  the  building 
of  two  of  the  great  battle  cruisers  upon  which  work 
is  about  to  begin.  These  cruisers,  875  ft.  long  overall, 
will  be  about  25  per  cent  longer  and  heavier  in  dis- 

placement than  any  vessels  ever  before  constructed  in 
this  country.  The  extreme  height  of  the  steel  super- 
Btructure  of  these  building  slips  above  the  ground  is 

180  ft.  Each  slip  is  provided  with  10-ton  cranes  span- 
ning half  the  width  of  the  slip  and  a  40-ton  crane 

spanning  the  entire  slip.  The  crane  rails  for  40-ton 
cranes  are  135  ft.,  and  for  the  10-ton  cranes,  152  ft. 
above  the  ground.  The  crane-runway  superstructure  is 
now  being  extended  to  its  full  length  of  1,000  ft.,  and 
a  light  crane  runway  will  be  carried  out  over  the  ground 
at  the  head  of  Slip  No.  3,  to  handle  bulkheads  and 
other  fabricated  material.  The  cost  of  these  slips 
with  crane  runway  extension,  including  keel  blocking, 
will  be  $2,800,000. 

Alongside  of  these  slips  extend  the  glass  walls  of 
the  new  structural  iron  shop.  Fig.  2,  a  building  700  ft. 
long  and  300  ft.  wide  and  including  a  structural  shop 
and   smithery.     The   most   westerly  bay   has   a   second 

story  to  provide  a  mold 
loft  700  ft.  long  and  100 
ft.  wide.  Material  will 
come  in  at  the  waterfront 

end,  pass  through  the 
shop  and  go  out  at  the 
north  end,  directly  to 
the  shipbuilding  ways. 
The  cost  of  the  building 
and  cranes  was  $1,835,- 
000 ;  machine-tool  equip- 

ment and  foundations, 

$955,000  — a    total    of 
NEW  MACHINE-SHOP  Bl'IUDINti  $2,790,000. 
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FIG.    4.      THE  NEW   FOUNDRY 

Laid  back  slightly  from  the  waterfront  and  directly 
at  the  inshore  end  of  the  fitting-out  pier  is  the  new 
machine  shop,  Fig.  3.  This  building  is  325  ft.  long 
and  130  ft.  wide,  with  a  main  bay  80  ft.  in  width  and 
a  height  of  70  ft.  to  crane  rails.  It  is  designed  for 
two  150-ton  traveling  cranes,  but  at  present  is  equipped 
with  only  one  such  crane.  The  cost  of  the  building 
and  cranes  was  $660,000;  tools  and  foundations,  $425,- 
000— a  total  of  $1,085,000.  The  complete  project 
includes  a  350-ft.  extension  of  the  building  toward  the 
waterfront,  with  one  additional  150-ton  crane.  This 
>«hop  can  then  handle  all  the  large  machine  work  of 
capital-ship   construction. 

Not  far  away  is  the  new  foundry,  Fig.  4.  This  build- 
ing is  642  ft.  long  and  160  ft.  in  width,  with  a  central 

bay  of  80  ft.  designed  for  two  80-ton  cranes  with  a 
height  of  63  ft.  to  crane  rails.  At  the  present  time 
one  80-ton  crane  is  installed.  The  cost  of  the  building 
and  cranes  was  $1,150,000;  furnaces  and  equipment, 
$300,000— a  total  of  $1,450,000. 

This  foundry  can  produce  steel  castings  weighing 
5,000  lb.  and  iron  castings  up  to  200,000  lb.  Additional 
equipment  for  the  melting  of  steel  is  to  be  provided, 
and  such  castings  up  to  20  tons,  required  in  the  erection 
of  a  capital  ship,  will  be  produced  in  this  foundry. 

To  the  west  of  the  foundry  an  entire  new  power 
plant,  Fi^.  5,  has  been  constructed  to  meet  the  increased 

demands  for  power  which  will  be  occasioned  by  the 
construction  of  capital  ships,  the  operation  of  the  new 
dock  and  the  existing  and  projected  general  develop- 

ment of  the  yard.  This  is  a  plant  of  the  most  modarn 
type,  with  adequate  capacity  to  meet  the  needs  of  the 
yard  for  various  power  services.  Many  new  devices 
for  speeding  up  production  are  available  here,  one  of 
the  novelties  being  a  double-action  coal  chute  and  con- 

veyer that  empties  the  contents  of  a  carload  of  coal, 
crushes  it,  and  carries  it  up  on  to  belt  conveyors  into 

a  concrete  hopper  of  2,200  tons'  capacity  whose  contents 
will  be  fed  automatically  to  the  furnaces  below.  When 
equipped  to  its  full  capacity,  the  plant  will  have  a 
nominal  boiler-horsepower  of  9,600  or  19,200  hp.  at 
200  per  cent  rating,  29,000  cu.ft.  per  minute  of  com- 

pressed air  and  12,000  kw.  of  electrical  energy.  A 
coal-storage  plant  to  the  west  of  the  power  house  is 
capable  of  storing  in  excess  of  10,000  tons.  Funds 
already  provided  for  this  plant,  including  coal  storage, 
but  not  including  the  power  distribution  systems  con- 

necting the  plant  with  the  various  shops,  piers,  etc., 
aggregate  $2,800,000. 

To  the  east  of  the  foundry  is  a  new  three-story  con- 
crete building,  now  in  process  of  erection,  for  the  new 

pattern  shop  and  pattern  storage.  This  building  is 
400  ft.  long,  108  ft.  wide,  and,  when  completed,  will 
cost  about  $750,000. 

FIG.    5.      POWKR    Pr.ANT   WITH    COAL,   ANl.    A.-.r.    CONVEYOR 
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Various  other  struc- 
tures of  lesser  importance 

than  the  foregoing  have 
been  completed  in  this 
portion  of  the  yard  to  the 
west  of  Broad  St.,  each 
essential  to  the  building 
of  a  first  -  rate,  fully 
equipped  shipyard;  and 
the  aggregate  cost  of 
which  will  total  several 
million  dollars.  Among 
these  should  be  mentioned 

two  small  shipways  cost- 
ing $75,000,  from  which 

four  mine  sweepers,  steel 
vessels  190  ft.  in  length, 
have  been  successfully 
launched  and  completed ;  a 
galvanizing  plant;  an 
acetylene  plant,  and  a 
locker    building    adjacent 
to  the  new  structural  shop,  costinc:  $270,000;  a  stowage 
yard,  costing  $150,000,  for  40,000  tons  of  steel  for 
battle-cruiser  material;  a  charging  station  for  sub- 

marines and  a  permanent  storage-battery  building, 
costing  about  $200,000;  a  new  boat  shop,  costing 
$380,000 :  a  new  roundhouse,  costing  $80,000 ;  and 
various  temporary  buildings,  costing  $525,000,  with  a 
total  floor  area  of  800,000  sq.ft.  to  accommodate  the 
enormous  quantities  of  stores  handled  during  the  war 
and  the  material  removed  from  the  many  ships  being 
placed  out  of  commission  and  in  reserve. 

East  of  Broad  St.  the  improvement  is  no  less  notable. 
On  v/hat  were  formerly  drill  grounds,  fields  and 
mosquito  swamps  there  are  now  storehouses,  hospitals, 
barracks,  aircraft  factory,  etc.  Some  idea  of  the  store- 

house problem  at  this;  yard  may  be  gained  from  the 
statement  that  the  -yalBe.  of  material  stored  here, 
exclusive  of  aircraft  -material,  is  over  $50,000,000. 
Three  large  modern  reinforced-concrete  storehouses. 
Fig.  6,  thoroughly  fireproof,  with  a  floor  area  of  over 
1,000,000  sq.ft.,  have  been  erected  at  a  cost  of  $2,500,000. 

The  buildings  of  the  concentra- 
tion camp,  erected  at  a  cost  of 

$1,650,000,  provide  accommodations 
for  6,000  men  and  constitute,  with 
their  roads  and  boardwalks,  a  little 

"city"  within  the  yard,  complete 
in   itself. 

The  new  hospital,  costing  $1,040,- 
000,  consists  of  a  number  of  neat- 
looking  gleaming  white  concrete 
buildings  having  a  capacity  of  1,000 
beds. 

Readers  of  the  American  Machin- 
ist have  already  enjoyed  reading 

of  the  truly   remarkable   perform- 

ance of  the  naval  air- 
craft factory  at  this  yard, 

the  only  naval  aircraft 
factory  in  existence,  and 
the  only  aircraft  factory 
in  the  United  States  that 
received  no  adverse  criti- 

cism in  the  post-war  in- 
vestigations. The  plant 

was  started  in  August, 

1917,  and  within  two 
months  from  the  time  of 
commencement  of  the 
work  machinery  was  in 
actual  operation.  The 
original  factory  has  been 
greatly  expanded  and  at 
this  time  the  entire  plant 
includes  21  acres  under 
1-oof.  The  first  flying  boat 
produced  by  this  factory 
was  actually  in  the  air 

four  months  from  the  time  ground  was  broken.  Up 
to  the  time  of  the  armistice,  187  flying  boats  or  sea- 

planes had  been  assembled,  representing  a  value  of 
$4,500,000.  The  cost  of  the  plant  improvements 

aggregates  $5,775,000,  or  a  total,  with  machine-tool 
equipment,  of  $6,150,000. 

In  addition  to  many  other  structures,  such  as  garages 

resei-voirs,  roundhouse,  dispensary  and  the  new  radio 
towers.  Fig.  7,  there  have  been  added  to  the  yard 
power-distribution  systems  for  the  distribution  of  elec- 

trical energy,  compressed  air,  steam,  fuel  oil,  c|ty  reser- 
voir water  and  Delaware  River  water,  sewage  and 

drainage.  Many  new  streets  have  been  made;  old 

streets  widened  and  repaved;  railroad  ti-ackage  more 
than  quadrupled;  many  additional  locomotives,  cranes 
and  motor  trucks  have  been  purchased  to  supplement 
the  transportation  equipment. 

The  grass  plots,  lawns  and  flower  beds  that  foi-merly 
made  the  yard  a  sort  of  park,  have  almost  disappeared, 
and  this  great  inland  naval  station  has  come  into  its 
own.    So  busy  are  the  streets  and  avenues  that  at  many 

of  the  crossings  sailors  act  as  "traflUc  cops,"  and  the 
total   number   of   inhabitants   of  the  yard   during   the, 
day,  counting  all  employees  and  the  sailors  and  marines 
on  ships  and  in  barracks,  is  not  far  from  40,000.     The 

yard  has  thus  been  converted  into  a  veritable  "naval 
city,"  but  where  formerly  the  warships  were  the  chief 
points  of  interest,  now  the  shops  t»nd  equipment  have 
become    the   chief   attraction. 
Though  warships  of  all  types,        u«U 
sizes    and    ages    are    berthed  | 
at  its  docks,  they  are  merely         u 

incidental,   from  the  visitor's 
point  of  view,  to  the  vast  in- 

dustrial   expansion    resulting 
from  the  war. 

^ 

PIG.  7.     THE  RADIO  TOAVERS 
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Brazing  Steel  Tubes  and  Sheets 
EDITORIAL   CORRESPONDENCE 

Credit  for  the  information  contained  in  this 
article  belongs  to  F.  Grotts,  chief  metallurgist 
of  the  Ciirtiss  Aeroplane  and  Motor  Co.  It  is 
the  result  of  a  large  number  of  experiments, 
together  xvith  his  practical  experience  in  han- 
dliyig  these  materials  in  every-day  ivork.  The 
data  cannot  fail  to  be  of  value  to  all  having 
similar  problems. 

A  LTHOUGH  both  electric  and  oxy-acetylene  welding 
l\  have  made  great  strides  within  the  past  few 

X  jL.  years,  there  still  remains  a  field  for  brazing  in 
certain  kinds  of  work.  Airplane  manufacturers  favor 
it  for  many  of  the  fittings,  because  of  the  lower  tem- 

peratures which  can  be  employed  and  the  decreased 
danger  of   injuring  the   material   by  overheating. 
Two  brazing  materials  are  used;  one  having  an 

analysis  of  80.0  per  cent  copper,  9.3  per  cent  lead,  0.1 
per  cent  iron,  1.25  per  cent  impurities,  and  the 
remainder  something  over  18  per  cent  zinc.  The  other 
brazing  material  has  from  58  to  60  per  cent  copper 
and  the  remainder  zinc.  The  first  material,  containing 
80  per  cent  copper,  is  preferable,  as  when  this  is 
used  the  steel  can  be  treated  afterward  without  inquiry 
to  the  brazed  joints. 

Brazing  vs.  Welding  or  Soldering 

Brazing,  as  distinguished  from  welding  or  soldering, 
may  be  said  to  be  the  joining  of  two  pieces  of  higher 
fusing  metals,  such  as  iron,  steel,  or  copper,  by  the  use 
of  a  lower  fusing  copper-zinc  alloy;  although  in  the 
case  of  iron  or  steel  parts,  pure  copper  is  sometimes 
used.  The  parts  to  be  joined  are  heated  a  little  above 
the  fusing  point  of  the  brazing  metal,  while  a  flux, 
such  as  borax,  which  will  fuse  and  dissolve  all  the 
metallic  oxides  present,  is  used  with  the  brazing  metal 
so  that  the  metal  melts  and  runs  into  the  places  where 
the  union  of  parts  is  desired.  The  parts  are  then 
allowed  to  cool  in  air,  after  which  the  joint  is  finished 
by  removing  the  adhering  flux  and  superfluous  braz- 

ing metal. 

Brazing  is  also  referred  to  as  'Tiard  soldering,"  in 
distinction  from  soft  soldering,  in  which  a  tin-lead  alloy 
is  used.  The  use  of  silver  solder  is  also  called  hard 
soldering  in  some  places,  although  it  shoula  be  referred 
to  as  silver  soldering. 

The  brazing  metal  or  the  metal  which  is  used  for 
forming  the  joint  is  often  called  spelter,  particularly 
when  it  has  a  low  copper  content.  This,  however, 
should  never  be  less  than  55  per  cent  copper,  as  any 
further  reduction  greatly  weakens  the  alloy.  The  ulti- 

mate strength  of  a  brazed  joint  depends  on  the  strength 
cf  the  brazing  metal  forming  the  union.  The  stronger 
the  brazing  metal  that  can  be  used  the  stronger  will 
be  the  joint. 

The  mo.st  satisfactory  fluxes  for  brazing  with  a  cop- 
per-zinc alloy  are  borax  and  boric  or  boracic  acid.  The 

latter  is  to  be  preferred  because  it  contains  no  water  of 
crystallization  and  melts  without  foaming  or  frothing. 
Borax  contains  a  large  amount  of  water  of  crystalliza- 

tion, and  as  this  is  driven  off  in  the  first  heating  it  is  apt 

to  froth  violently,  causing  the  flux  to  be  blown  off  by  the 
torch  or  flame.  Unless  a  flux  is  used  which  instantly 
dissolves  the  oxides  as  they  form  on  the  metal,  the 
brazing  metal  will  not  flow  freely,  interfering  greatly 
with  the  securing  of  a  good  joint. 

Copper  and  brass  have  the  peculiarity  of  dissolving 
their  own  oxides,  and  this  interferes  with  the  flow  of 
the  metal.  Brazing  spelter  should  be  clean  metal;  that 
is,  free  from  dissolved  oxides  and  impurities  in  sus- 

pension. 
Experiments  indicate  that  the  iron  content  can  be 

considerably  higher  than  0.1  per  cent  without  damage. 
But  although  percentage  of  allowable  impurities  appears 
high,  brazing  by  the  acetylene  torch,  with  metal  contain 
ing  83  per  cent  copper,  showed  a  greater  tensile  strength 
in  a  number  of  cases  than  the  steel  which  was  brazed. 
Pure  copper  is  inferior  to  good  brass  as  a  brazing  metal. 
It  requires  a  considerably  higher  temperature,  with 
increased  labor  and  danger  of  burning  the  steel.  It  does 
not  flow  as  well  as  brass  and  the  finished  joint  is  weaker. 

One  of  the  main  things  in  making  a  good  brazed  joint 
is  to  have  the  parts  hot  enough  so  that  the  brazing  metal 
flows  freely,  but  not  sufficiently  hot  to  burn  the  metal. 
This  requires  special  care  in  the  use  of  the  acetylene 
flame,  particularly  with  light-gage  tubing.  Cases  have 
been  found  in  which  the  tubing  was  melted  through  and 
the  hole  covered  with  brazing  spelter.  On  the  other  hand, 
if  the  temperature  is  not  high  enough  the  brazing  metal 
forms  a  coarse,  granular  and  brittle  structure  which 
makes  a  weak  joint.  By  taking  more  time  in  heating, 
good  results  can  be  obtained. 

Acetylene  Flame  Best 

In  all  the  experiments  made,  the  strongest  joint  was 
produced  by  the  acetylene  flame;  the  gas  fire  was  next, 
and  the  dip-brazing  method  proved  the  weakest.  This 
was,  no  doubt,  due  to  the  fact  that,  as  dip  brazing  is 
ordinarily  practiced,  the  steel  does  not  become  any  hot- 

ter, and  probably  not  as  hot,  as  the  molten  brazing 
metal.  Dip  brazing  should  therefore  be  used  only  for 
joints  in  which  there  are  large  surfaces  in  contact,  such 
as  the  reinforcement  of  tubing  and  similar  construction. 
The  average  increase  in  strength  of  acetylene-brazed 
joints  over  fire-brazed  joints  was  8  J  per  cent. 

Steel  parts  to  be  brazed  should  be  free  from  any 
adhering  foreign  matter  and  from  scale.  The  ordinary 
film  of  oxide  does  no  harm.  The  sandblast  should  not 
be  used  for  cleaning,  as  the  rough  surface  which  it  pro- 

duces greatly  interferes  with  the  flow  of  spelter,  and, 
in  the  effort  to  overcome  this,  the  workmen  may  easily 
overheat  the  steel,  which  results  in  cracks  and  unsatis- 

factory joints.  Pickling  with  acid  is  also  unsafe;  it  is 
difficult  to  remove  the  last  traces  of  acid  so  completely 
as  to  prevent  subsequent  corrosion. 

Cleaning  a  brazed  joint  involves  removing  the  black 
iron  oxide  or  scale,  the  fused  borax,  and  the  excess  spel- 

ter. The  sandblast  is  perfectly  satisfactory  for  this 
work,  except  where  more  brazing  must  be  done  after- 

ward. For  removing  excess  spelter  a  small  electric  or 
pneumatic  hammer,  fitted  with  suitable  chisels,  will  do 
a  better  job  than  filing.  Abrasive  belts,  properly 
arranged,  can  do  most  of  the  work  of  polishing  after 
excess  spelter  has  been  removed.     The  borax  can  be 
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removed  with  a  hot  solution  of  carbonate  of  soda,  which 
has  no  bad  effect  upon  either  brass  or  steel. 

The  effect  of  the  temperature  required  in  the  brazing 
process  is  to  anneal  the  steel  to  which  it  is  applied.  If 
the  steel  has  been  tempered  or  hardened  by  such  cold 
working  as  rolling  or  drawing,  brazing  will  reduce  its 
tensile  strength  and  increase  its  ductility. 

Experiments  with  Brazed  Joints 

The  tables  show  the  results  of  a  scries  of  experimen- 
tal joints  made  with  different  brazing  metals,  the 

acetylene  torch  being  used  for  heating.  The  flux  was  a 
mixture  of  five  parts  boracic  acid  and  two  parts  borax, 
mixed  to  a  paste  with  water  and  applied  wet  to  cold 
metal,  and  with  zinc  chloride  used  in  a  similar  way. 

Table  I  gives  the  resulting  tensile  strength.  The  weak- 
ness of  the  work  using  the  zinc  chloride  can  at  least  be 

partly  attributed  to  the  fact  that  the  flow  of  brazing 
metal  was  very  poor,  so  that  the  joints  were  only  partly 
covered. 

table    I.      STRENGTH    OF    BUTT-BRAZED    JOINTS 

Exp.  No. 
I 
2 
3 
4 
5 

Brazing  Metals 

Wire  116-1 
Wire  116-2 
Wire  1 1 6-3 
Wire  116-4 
wire  116-5 

— Borif 
Load 

6,840 
6,410 
7,650 
6,760 
6,880 

.\cid  Flux— 
I.b.Sq.In. 
31,500 
29,500 
35,000 
31,000 
31,750 

Zinc  Chloride  Flux 
Load         Lb.Sq.In. 

2,590 
3,070 
1,900 
3,170 
3,000 

11,900 14,100 

7,700 
14,400 

13,800 

Table  II  shows  the  results  of  brazing  with  different 
metals,  also  using  the  acetylene  torch. 

TABLE  II.     RESULTS  OF  BRAZING  WITH  VARIOUS  METALS 

Ixp.  No. Brazing  Metal 
6 Brai«  No.  128-1 
7 Brass  No.  126-2 8 

No.  128-3 9 Copper  and  brass  equal  parts 
10 Copper  2  pt.  Brass  I  pt. 
II Copper,  sheet 12 Scrap  cud  bra.s3 
13 Spelter  ̂ condemned) 

Load 

5,990 6.170 
6,220 6,790 
7.050 

6,870 670 
9.080 

Lb.Sq.In. 

25,500 

28,400 
28,600 
31,300 

32,500 
31,800 

3,090 
41,800 

Table  III  shows  the  result  of  brazing  in  a  gas  fire, 
using  sheet  copper,  while  Table  IV  shows  the  joint 
secured  with  an  acetylene  torch,  with  three  different 
silver  solders. 

TABLE    III. RESULTS   OF   BRAZING    IN   GAR   FIRE   WITH   SHEET 
COPPER 

\ip.  No. Metal 

22 23 
24 
25 
26 27 

28 
II6-I 29 
116-2 30 116-Soft 31 

116-4 32 116-5 33 128-3    . 
34 1  l-Tobin 
35 lO-Soft 

*  Steel  parted. 

Load 

7,300 
6,500 
8,190 
7,650 
8.650 
2,800 
7,180 
9,370 
6,980 10,550 

9,700 10,970 
10,690 
10,720 
10,990 

Lb.Sq.In. 
33,700 
29.800 
38.200 

35,200 39.800 

21,000 

33,200 
43,100 
32,100 
47,500 
44,600 

50,500' 

49.300 
49,400 

50.000* 

sufl^cipnt  amount  is  fused  on  the  joint  to  insure  a  com- 
plete cleaning  of  the  metal. 

The  effect  of  heat-treatment  on  brazed  joints  shows 
some  interesting  results.  The  bars  tested  were  A-in. 
hexagon  steel  and  were  butted  together  for  brazing,  in 
order  to  test  the  tensile  .strength  of  the  joints.  One- 
half  of  the  bars  were  heat-treated  by  heating  to  1,600 
deg.  and  quenching  in  oil,  after  which  they  were  reheated 
to  900  deg.  before  testing. 

The  brazing  metal  used  was  made  by  melting  together 
6  lb.  of  copper  and  11  lb.  of  zinc,  under  a  borax  flux,  and 
allowing  the  mixture  to  cool  in  the  crucible.  This  ingot 
was  then  sawed  in  two,  and  one  of  the  halves  remelted 
and  poured  into  a  bar.  Tests  of  each  half  showed  as 
follows : 

Ingot 
Har. . 

The  joint's  brazed  in  the  gas  fire,  usin.sr  copper-zinc 
alloys,  with  boric-acid  flux,  nearly  all  exceeded  the  maxi- 

mum strength  of  the  steel  used.    With  copper-zinc  braz- 

TABLE  IV.     TEST  OF  JOINTS  MADE  WITH  SILVER  .SOLDER 

Exp.  No 
36 
37 
38 

*  Steel  parted. 

Metal 
.Silver  No.  I 
Silver  No.  2 
Silver  No.  3 

Load 
Lb.  Sq.ln. 

8,590 10,020 

11,561 

39,500 
46,000 

53,200* 
ing  alloys,  boric  acid  leaves  little  to  be  desired  as  a  flux. 
It  makes  no  difference  how  it  is  applied  as  long  as  a 

Copper 

Zinc 

Iron Bismuth 

I.ead 

81   74 
18  20 

0.06 
Trace Trace 

82  60 17  30 

Trace 

Trace 

Trace 

This  indicated  that  the  zinc  decreases  with  subsequent 
melting  and  also  that  the  iron  practically  disappears. 

The  tensile  strengths  are  shown  in  Tables  V  and  VI. 
which    show    that    the    torch    brazing    is    considerably 

TABLE  v.     STRENGTH  OF  COPPER-ZINC  BRAZED  JOINTS 

Exp.  No. 

39 

40 
41 
42 
43 
44 Average 

-Torch  Braze 
Load 

10,390 

7,800 9,070 
10,390 
6,880 10.420 

Lb.Sq.In. 

47.500 
35.800 
41,700 
27,500 40,000 
48,000 

43,416 

Exp.No. 

45 

46 

47 

48 
49 
50 Average. 

Load 

7,150 9.610 
9.470 

11,280* 

7,150 
7.860 

■  Fire  Braie- 
Lb.Sq.In. 

32,900 
43,200 43,600 

51,500 
32,900 

36,200 
40.050 

'•  Steel  parted. 

stronger  "than  that  made  in  a  gas  fire.  Heat-treating 
increases  the  .sstrength  of  the  joint  over  .5,000  lb.  per 
square  inch  for  the  welds  made  with  the  torch,  while 
the  joint  which  was  brazed  in  the  fire  was  only  increased 
750  lb.  per  square  inch. 

TABLE  VI.     EFFECT  OF  HEAT-TBEATMENT  ON   BRAZED  JOINTS 

Exp.  No. 51 
52 
53 

54 

55 

56 .\vcrage 

Load 

10,280 
12,220 10,980 

9,380 
10.820 10,300 

Torch  Braze  — . Lb.Sq.In. 

47,400 

56,100 50,500 
43.100 
47,400 47,400 

48,650 

Exp.  No. 
57 

58 
59 

60 
61 

62 

.Average. 

Load 

9,130 8,580 8,550 

10,030 8,960 

7.950 

-  Fire  Erase  - 
Lb.Sq.In. 

42.000 
39,500 

39.500 
46,000 
41,000 

36.800 
40.800 

Another  brazing  mixture  of  eightj'-five  parts  copper 
and  fifteen  parts  zinc,  similarly  remelted  so  that  the 
zinc  content  was  reduced  about  2  per  cent,  gave  a  much 
weaker  joint,  as  did  another  mixture,  consisting  of  305 
parts  copper,  sixty-two  parts  zinc,  and  four  parts  tin 
The  tests  show  that  joints  made  with  the  acetylene  torch 
were  distinctly  stronger  than  those  made  in  the  gas  fire ; 
that  brazing  metal  containing  83  per  cent  copper  and  17 

per  cent  zinc  gave  the  strongest  joints,  and  that  heat- 
treatment  of  joints  brazed  with  acetylene  gave  a  marked 
increa.se  in  strength. 

Analysis  of  the  metal  in  the  joints  shows  that  the 
acetylene  torch  reduces  the  zinc  content  of  the  metal  6 
per  cent,  while  the  gas  fire  reduces  it  only  2  per  cent. 
The  difference  in  composition,  however,  does  not  account 
for  the  difference  in  strength;  in  fact,  the  reverse  would 
be  expected,  since  the  strength  of  copper-zinc  alloy  nor- 

mally decreases  as  the  zinc  content  decreases  through 
this  range  of  proportions.  Joints  brazed  with  a  metal 
almost  identical  in  composition  with  that  of  the  metal  in 
the  acetylene  joint  after  brazing  showed  very  inferior 
results.  Whatever  the  cause,  there  seems  to  be  no  doubt 
that  this  is  so. 
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The  Evolution  of  the  Workshop — VI 
By  H.  H.  MANCHESTER 

IT  MAY  have  been  note
d  in 

our  two  previous  articles 
that  the  most  important  of 

the  new  machines  of  the  later 

Middle  Ages  and  16th  Century 

originated  in  Italy.  The  engi- 
neers also,  of  whom  we  have 

had  most  to  say,  including 
Marianus,  Leonardo  da  Vinci, 
Biringucci  and  Ramelli,  were 
Italian. 

The  first  of  the  engineers  of 
the  17th  Century  was  likewise 
an  Italian,  Vittorio  Zonca, 

whose  machine  book,  "Nuova 
Theatro,"  was  published  at 
Padua  in  1607.  While  a  com- 

paratively small  work,  it  is 
important  in  several  fields  be- 

sides our  own,  and  for  us  is 
highly  interesting.  It  depicts 
the  interiors  of  several  shops 
for  sharpening  and  burnish- 

ing weapons  and  tools.  In 
each  case  this  is  done  by 
means  of  grindstones,  but  in 
one  illustration,  the  grind- 

stones are  run  by  hor.se  power ; 
in  another,  by  water  power. 
Fig.  3.3;  and  in  a  third,  by  a 
hand  machine.  Zonca  also  il- 
1  u  s  t  r  a  t  e  s  pulverizing  and 

stamp  mills  driven  'by  water 
power. 
At  about  the  same  date 

we  read  of  an  iron-cutting 
method  being  patented  in  England  by  Sir  Bevis  Bulmer. 
This  machine  was  to  be  driven  by  water  and  used  for 
cutting  iron  into  small  rods  to  serve  in  the  making  of 
nails.  The  device  seems  not  to  have  been  perfected,  but 
there  is  a  notice  that  a  slitting  mill  of  a  cruder  design 

The  17th  Century  marks  the  first  break  in 
the  power  of  the  guilds  and  the  beginning 
of  the  factory  system,  due  to  the  widening 
use  of  water  power  and  the  consequent  im- 

provement in  machinery.  Most  of  the  im- 
portant advances  are  still  coming  from 

Italy,  although  some  of  the  proposed 
schemes  are  rather  visionary. 

(Part    V    appeared    in    Feb.    26   issue) 

had  already  been  set  up  in 
England  by  Godfrey  Bochs  of 

Liege,  Belgium.  This  and  sev- 
eral other  notices  of  the  period 

in  regard  to  iron-cutting  de- 
vices leave  little  doubt  that 

this  m.ethod  was  already  in 
successful  use.  In  England, 
an  improved  slitting  machine 
to  be  used  in  nail  making  was 
patented  in  1612  by  Clement 
Dawbney.  A  few  years  later, 
a  renewal  of  his  patent  was 
strenuously  objected  to  by  the 
guilds  of  nail  makers,  but 
after  a  little  delay  it  was  again 
issued  Dec.  11,  1618. 

Possibly  the  first  combined 
rolling  and  stamping  machine 
for  metals  was  a  small  French 

one  that  was  used  for  the  pro- 
duction of  coin  in  1615. 

This  brings  us  to  an  impor- 
tant German  compilation,  the 

"Theatri  Machinarum"  by 
Heinrich  Zeising.  This  con- 

sisted of  six  parts  published 
between  1612  and  1636.  The 

parts  all  dealt  with  machines 
of  one  sort  or  another.  Few  of 

them  were  original  with  Zeis- 
ing, who  copied  his  subjects 

from  wherever  he  could  find 
them,  but  on  this  account  they 
are  none  the  less  important  as 
showing  what  devices  were 

thought  worthy  of  consideration  at  that  time.  The  first 
book,  published  in  1612,  dealt  with  building  construc- 

tion; the  second,  printed  in  1614,  with  water  devices; 
and  it  is  not  until  the  third  book,  issued  in  1618,  that 
he  touches  our  field.    Here  we  find  water  power  applied 

FIG.  33.     A  CUTLER'S  SHOP  OF  1607 
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FIG.  34.     MACHINE  SHOP  WITH  POWER  APPLICATIONS 

to  various  kinds  of  sawing,  stamping,  and  pulverizing. 
There  is  a  good  cut  of  the  bellows  and  tilt  hammer  being 
worked  by  power.  Fig.  34,  and  of  two  series  of  grind- 

stones on  shafts  connected  with  belts  and  being  driven 
by  water  power.  The  fourth  book,  published  in  1629,  in- 

cludes several  pictures  of  lathes,  copied  more  or  less 
directly  from  Besson. 

While  most  of  the  work  of  Salomon  de  Caus  in  his 

"Les  Raisons  des  Forces,"  published  in  1615,  had  to  do 
with  other  subjects,  he  shows  a  waterwheel  being  ap- 

plied to  sawing,  boring,  and  to  blowing  bellows.  He 
also  includes  a  picture  of  a  lathe  being  turned  by  hand 
power  with  the  aid  of  a  wheel  and  belt.  In  another  sec- 

tion of  his  work  he  illustrates  the  rolling  of  lead  by 
means  of  a  simple  hand  machine,  which  in  appearance 
reminds  one  of  a  clothes-wringer. 

As  if  to  remind  us  that  the  most  novel  ideas  were 
still  coming  from  Italy,  Giovanni  Branca,  in  1629,  pub- 

lished at  Rome  his  work  "Le  Machine,"  which  contains 
several  amazing  designs.  One  is  of  a  small  rolling  ma- 

chine being  driven  by  a  wheel  which  is  turned  by  the 
hot  air  from  a  fire.  One  suspects  that  the  power  would 
have  to  be  greater  than  that  indicated  in  Fig.  35  to 
accomplish  much  practical  work.  Another  really  won- 

derful picture  is  a  turbine  being  turned  by  steam,  and 
used  to  drive  a  stamp  mill.  Fig.  36.  Still  another  unex- 

pected idea  is  that  of  a  furnace  being  blown  by  air 
which  is  driven  out  of  large  jars  by  means  of  rising 

water.  These  ■three  engravings  must  be  considered  as 
subjects  not  yet  in  practical  use,  but  are  of  great  theo- 

retical importance. 
As  an  antidote  for  the  impression  produced  by  the 

machine  books  which  we  have  been  mentioning,  it  is 

well  to  observe  that  Jan  van  Vliet's  engravings  of  in- 
dustry which  were  produced  about  1630,  still  picture 

work  as  being  done  by  locksmiths  and  other  metal 
craftsmen  entirely  by  hand,  and  there  is  little  doubt  that 
they  portray  the  typical  shop  of  the  period. 

A  fairly  good  conception  of  the  "machines  then  con- 
sidered available  may  be  drawn  from  the  "Theatrum 

Machinarum  Novunri"  or  "New  Theatre  of  Machines," 
by  Georgius  Andreas  Bocklerium  and  published  in  1661. 
The  first  plates  show  the  waterwheels  and  wind.jTiills 
for  grain,  and  it  js  not  until  plate  33  that  we  find  grind- 
.stones  driven  b>  a  belt  from  a  shaft  which  is  turned 
by  an  ox.    There  are  also  several  pictures  showing  two 

shafts  connected  by  a  belt  driven  by  a  waterwheel.  On 
each  shaft  are  two  or  more  grind.stones  for  sharpening 
tools.  Bocklerium,  or  Boeckler,  gives  a  good  illustration 

of  the  interior  of  a  smithy  or  a  cutler's  .shop,  showing 
the  furnace,  various  tools,  and  four  grindstones  on  a 
shaft  turned  by  a  waterwheel.  This  book  includes,  like- 

wise, one  of  the  best  illustrations  of  an  early  tilt  ham- 
mer and  bellows  both  run  by  the  same  waterwheel, 

Fig.  37.  The  idea  was  evidently  to  make  it  possible  for 
one  man  to  do  the  work  in  the  smithy.  There  is  also  a 
cut  of  a  hand  machine  for  boring  gun  barrels,  of  another 
for  sawing,  and  of  water  mills  for  sawing  and  log boring. 

One  very  important  general  characteristic  of  indus- 
try in  the  17th  Century,  one  which  affected  the  work- 

shop as  much  as  any  other  field  of  labor,  was  the  gradual 
decay  of  the  guild  system.  There  is  no  doubt  that  after 
a  greater  or  less  control  of  industry  throughout  500 
years,  the  guilds  in  the  17th  Century  began  to  lo.se  their 

grip  on  the  various  trades. 
There  were,  however,  two  new  sets  of  conditions  with 

which  the  guilds  had  to  meet.  One  was  the  enterprise 
born  through  the  discovery  and  settlement  of  the  New 
World.  In  many  cases  the  craftsmen  preferred  the 
glamor  of  high  adventure  in  this  new  field  to  the  more 
prosaic  tasks  of  the  shop.  The  .second  great  change, 
and  one  which  affected  the  guilds  more  directly,  was 
the  introduction  of  water  power.  As  machines  driven 
by  the  waterwheel  became  larger  and  more  complicated 
it   required  more  capital  before  a  journeyman  could 

FIG.    35.      A   REMARKABLE   HOT-AIR   POWER   PL.VNT 
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FIG.    36.      AN  EARLY   STEAM  TURBINE 

in  the  beginning  of  the  factory  system.  The  proprietors 
through  the  use  of  water  power  and  machinery  so  in- 

creased their  production  that  they  could  pay  wages  high 
enough  to  draw  workmen  even  to  the.se  more  incon- 

venient places. 

Among  the  comparatively  new  machines  of  the  latter 

part  of  the  17th  Century  were  Thomas  Hale's  rolling 
mill  for  lead  plate  in  1670,  and  Thomas  Harvey's  engine 
patented  in  1678  for  drawing  iron  into  all  sorts  of 
rounds  for  bolts  and  the  like.  In  1683,  Maundrell  and 
Williams  received  a  patent  in  England  for  making  hol- 

low tin  balls,  and  the  next  year,  in  France,  Castaing 
was  given  a  patent  for  a  money-rimming  machine.  In 
1666,  the  Academie  de  Royale  des  Sciences  began  to 

preserve  the  patents  of  the  year  which  were  later  pub-; 
lished  in  a  series  of  volumes. 

An  Early  File-Cutting  Machine 

It  is  not  until  1699,  however,  that  we  find  any  cuts 
included  with  a  direct  bearing  on  shop  work.  For  that 
year  we  find  the  illustration.  Fig.  38,  of  a  machine  run 
by  water  power  for  cutting  many  files  at  a  time.  This 
was  done  both  by  a  blow  with  a  tchisel,  and  by  draw- 

ing a  sharp  cutter  across  the  metal  from  which  the  files 
were  cut. 

In  1698  several  illustrations  of  machine  shops  appear 
in  the  work  of  Christoff  Weigel.  One  of  these.  Fig.  39, 
illustrates  a  number  of  tilt  hammers  run  by  water 

power;  another  depicts'a  hand  machine  for  wire  draw- 
ing; and  a  third,  a  hand  machine  for  boring  gun  bar- 

rels. 
In  1697  John  Houghton  described  under  the  caption 

"A  Note  of  Late  Improvements"  a  recently  developed 

set  up  as  a  craftsman,  and  what  is  probably  more  im- 
portant, the  most  profitable  location  for  the  new  milla 

was  often  no  longer  in  the  cities  where  they  would  have 
been  under  the  control  of  the  guilds,  but  by^he  side  of 
some  out-of-the-way  waterfalls  in  the  country  where 
they  were  outside  of  the  jurisdiction  of  the  city  guilds. 

A  strong  corroboration  of  this  is  the  fact  that  during 
this  period  we  find  many  new  mill  towns  springing  up 
in  the  neighborhood  of  some  waterfalls  or  rapids. 

A  sign  that  the  guilds  were  losing  control  over  the 
organization  of  industry  may  be  seen  in  the  fact  that 
they  were  no  longer  shooting  forth  branches  in  the  form 
of  separate  trades,  but  were  combining  the  smaller 
crafts  for  mutual  protection  into  one  guild.  Thus,  at 
the  beginning  of  the  century,  at  Kingston  upon  the  Hull, 

it  was  agreed  that  the  "goldsmithes,  smythes,  pewthers, 
plumbers,  glasiers,  painters,  cutlers,  musicians,  station- 

ers, bookebinders,  baskitmakers  shall  from  hence  forth 

be  but  one  entire  company." 
But  it  must  not  be  overlooked  that  the  new  conditions 

which  the  guilds  apparently  failed  to  meet,  were  the 
expanding  conditions  of  prosperity  and  that  they  failed 
to  take  advantage  of  opportunities.  The  increased  pro- 

duction by  machines  and  the  profitable  enterprises  of 
the  New  World  increased  both  wages  and  prices,  and 
the  guilds  could  not  compete.  These  increases  are  illus- 

trated b^  the  fact  that  in  England  the  wages  of  the 
artisaw  increased  from  about  50  to  112  pence  between 
1575  and  1700,  while  the  workman  who  ran  the!  new 
machines  received  more,  and  those  who  could  build  them, 
still  more. 

To  take  thciiplace  of  the  guild  system  in  the  new  mills 
not  under  control  of  the  old  organizations  was  ushered 

FIG.  37.     A  ONE-MAN  SMITHY 
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FIG.    3S.       WATER-J'OWKR    FibK-OUTTlNG     MACHINE 

combined    rolling   and    slitting    mill    in    Straffordshire. 
This  runs  as  follows: 

"Those  they  intend  to  be  cut  into  rods  are  carried 
to  the  slitting  mills,  where  they  first  break  or  cut  them 
cold  with  the  force  of  one  of  the  wheels  into  short 
lengths;  then  they  are  put  into  a  furnace  to  be  heated 
red  hot  to  a  good  height,  and  then  brought  singly  to  the 
rollers  by  which  they  are  drawn  even  and  to  a  greater 
length:  after  this  another  workman  takes  them  whilst 

FIG.    39. A   .SHOP    EQUIPPED   WITH    WATER-POWKK    TII.T 
HAMMERS 

hot  and  puts  them  through  the  cutters  which  are  of 
divers  sizes  and  may  be  put  on  or  off  according  to  pleas- 

ure. Then  another  lays  them  straight  also  whilst  hot. 
and  when  cold  binds  them  also  into  faggots  and  then 

they  are  fit  for  sale." 

Enlarging  an  Automobile  Piston 
By  C.  M.  Starr 

Wishing  to  make  four  new  pistons  for  an  automobile 
engine  and  being  unable  to  get  castings  from  the  manu- 

facturer, we  made  a  corebox  by  cutting  one  of  the  old 
pistons  in  half  lengthwise,  and  then  turned  up  a  wooden 
pattern  from  which  we  secured  four  castings. 

In  the  hurry  to  get  the  pistons  finished  one  of  them 

was  turned  a  trifle  too  small  and  when  filed  up  was 
found  to  be  0.004  in.  undersize.  To  avoid  having  to  get 
a  new  casting  and  do  the  work  all  over  again,  I 
attempted,  with  success,  the  following  method  of 
enlargement : 

I  heated  the  piston  slowly  in  a  forge  tOia  red  heat  but 
not  hot  enough  to  scale  it,  turning  it  constantly  in  the 
fire  all  the  while  to  heat  it  evenly.  I  then  quickly  trans- 

ferred it,  head  end  down,  to  a  heavy  faceplate  on  the 
floor  and  laid  a  disk  of  steel  on  the  cup  end;  then  with 
a  .short-handled  8-lb.  sledge  I  struck  it,  lightly  at  first, 
then  harder,  giving  the  disk  ten  or  twelve  firm  blows. 
I  then  reheated  the  piston  and  repeated  the  hammer 
blows,  after  which  I  banked  it  in  ashes  and  let  it  cool slowly. 

When  cold  it  measured  about  0.015  in.  larger  than  it 
was  before,  and  about  0.011  in.  larger  than  the  cylinder 
bore;  thus  I  was  able  to  take  a  light  skimming  cut 
across  it  in  the  lathe  and  file  it  down  to  a  perfect  fit  as 
good  as  other  pistons.  The  piston  was  faced  off  at  both 
ends,  of  course,  before  the  operation  of  upsetting  and 
also  the  disk  was  faced  true  on  the  underside.  The 
piston  being  of  cast  iron  it  might  not  occur  to  the 
average  mechanic  that  anything  could  be  done  except  to 
make  a  new  one,  but  this  scheme  worked  out  easily  and 
without  any  diflSculty. 

Probably  if  it  was  not  for  the  ring  grooves,  old 
pistons  could  be  renewed  in  this  manner  by  first 

plugging  the  wristpin  holes  with  steel  plugs  and  pos- 
sibly, if  the  grooves  were  filled  by  squeezing  split  rings 

into  them  from  either  side,  they  could  then  be  upset  as 
above. 

The  operation  would  take  far  less  time  than  making 
complete  new  pistons. 

What  Is  a  Machine  Tool? 
By  F.  .J  Deacon 

An  expert,  under  cross-examination,  declined  to 
specify  the  dividing  line  between  high-speed  and  slow- 

speed  elevators,  saying  by  way  of  explanation  that  "it 
is  a  difllcult  matter  to  determine  when  a  kitten  be- 

comes a  cat." For  a  similar  reason,  the  dividing  line  that  separates 
machine  tools  from  other  machines  lies  within  the  twi- 

light zone. 
We  all  cheerfully  agree  that  certain  machines, 

flippantly  known  as  millers,  shapers,  slotters,  etc.,  are 
machine  tools,  but  we  are  inclined  to  look  askance  at 
other  machines,  such  as  presses,  rolling  nills,  punching 
and  shearing  machines,  testing  machines,  bending  and 
straightening  machines,  spinning  lathes  and  many 
others.  As  to  woodworking  machines,  we  would  cer- 

tainly be  scandalized  at  the  thought  of  classifying  any 
of  them  as  machine  tools. 

Webster  defines  a  machine  tool  as  "A  machine  for 
cutting  or  shaping  wood,  metals,  etc.,  by  means  of  {■ 

tool."  The  Standard  dictionary  states  that  it  is  "A 
machine  for  doing  work  with  cutting  tools,  as  a  lathe, 
planing,  drilling,  rabbeting  or  tenoning  machine;  also 

a  forming  machine." 
These  definitions  do  not  conform  to  common  usage 

of  the  term  "machine  tool,"  and  it  can  be  safely  pna- 
dicted  that  no  two  prepared  lists  of  so-called  machine 
tools  would  match. 

Who  is  willing  to  furnish  a  complete  list  of  all  ma- 
chines that  should  be  classified  as  machine  tools? 
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The  Labor  Problem 
By  harry  tipper 

Business    Manaper.   Clasj!   Journal    Co..    New    York    City 

Here  is  a  jolt  for  the  one-man,  one-machine,  one- 
motion  production  expert.  We  have  been  so 
enamored  with  some  of  the  results  of  modem  pro- 

duction methods  that  most  of  us  have  not  stopped 
to  consider  lohere  all  this  is  leading  us.  This 
word  of  warning  from  one  of  the  clearest  think- 

ers on  industrial  problems  is  very  timehi. 

WE  ARE  almost  overwhelmed  in  industry  today 
by  the  speed  with  which  the  labor  problem  has 
come  upon  us.  We  hardly  know  why  we  should 

so  rapidly  have  passed  from  a  state  of  apparent  unity 
into  a  state  of  such  disorder.  We  cannot  see  what  is 
back  of  these  very  imperative  demands  of  the  labor 
leader  or  what  is  back  of  the  political  strife  within  the 
labor  organization  itself  and  we  are  unable  to  visualize 
the  difficulties  that  industrial  owners  and  managers  are 
having  in  retaining  even  a  tithe  of  the  incentive  or  a 
tithe  of  the  interest  that  formerly  we  supposed  we  had 
from  our  workers. 

We  have  to  go  back  a  little  to  get  at  the  beginning  of 
the  picture.  About  two  centuries  ago  the  socialistic  idea 
of  political  government  was  born  in  somewhat  indefi- 

nite shape  in  France.  It  crossed  to  England  early  in 
the  nineteenth  century  and  became  very  strongly  embed- 

ded in  the  political  creed  of  a  large  part  of  the  popula- 
tion there.  It  transferred  itself  to  Germany  and  reached 

Russia,  changing  its  conditions  with  the  character  of 
the  country  it  entered.  A  little  more  than  a  century 
ago  the  economic  idea  of  trade  unionism  was  born  in 
tne  north  of  England,  on  the  borders  of  Scotland.  It 
carried  itself  all  through  the  industrial  population  of 
Great  Britain,  into  France,  into  Germany,  to  a  very 
small  degree  into  Russia,  and  was  transferred  to  the 
United  States,  each  time  changing  its  complexion 
because  of  the  character  of  the  population. 

The  socialistic  idea  is  the  only  political  program  which 
has  developed  without  any  serious  change  and  which  has 
grown  and  defined  itself.  I  want  to  impress  this  upon 
you  because  the  thingp  that  we  are  seeing  today  are  the 
results  of  that  constant  organized  development  which 
has  taken  place  only  with  those  two  general  creeds. 

For  seventy-five  or  eighty  years  the  trade  unionism 
idea  has  been  very  virile.  It  is  the  only  economic  pro- 

gram which  has  consistently  developed  rn'long  orderly 
lines  from  the  germ  to  the  full-fledged  idea  of  today 
without  any  particular  change.  This  latter  idea  devel- 

oped coincidentally  with  the  factory  system  It  is  not 
that  labor  troubles  began  then,  but  the  trade  union  idea 
as  a  collective  body  of  labor  organized  for  its  own  pro- 

tection began  during  the  early  part  of  the  nineteenth 
century  and  its  development  to  the  point  of  a  strike 
practically  coincided  with  the  transfer  of  the  mill  from 
hand  labor  to  the  use  of  steam.  To  the  workers,  the 
trade  union  represented  protection  in  the  way  of 
friendly  benefit  among  themselves,  mutu-'d  advantage, 
mutual  insurance,  mutual  death  benefits  and  protection 
against  the  employer.     I  want  to  emphasize  the  word 

•From  a  paper  given  before  the  Pennsylvania   .Scrtion.   Societv of  Automotive  Bngineers. 

"against,"  because  this  is  warfare  we  are  talking  about 
and  always  has  been. 

The  trade  union  had  ample  reason  for  its  existence. 
The  history  of  manufacturing  in  Great  Britain  from  the 
beginning  of  the  nineteenth  century  to  1865,  and  in  this 

countrj-  from  the  Civil  War,  for  twenty  years,  is  not  a 
history  of  which  any  present-day  owner  or  manager  of 
an  industrj'  could  be  proud.  In  fact,  the  early  history  of 
Great  Britain  is  an  appalling  record  of  extrem.e  exploita- 

tion economically,  just  as  extreme  in  its  exploitation  as 
any  despot  ever  was  politically.  This  is  what  sowed  the 
seeds  of  suspicion  and  consolidated  the  creed  of  action 
that  we  are  finding  today  in  our  industrial  life.  The 
disease  is  an  old  one.  It  has  been  working  consistently 
and  regularly  and  has  been  developing  for  nearly  a  cen- 

tury. It  is  not  possible  that  we  can,  without  study, 
cure  it  or  find  a  solution.  We  must  charge  ourselves  as 
industrial  leaders,  industrial  managers  and  professional 
men  with  a  great  defect.  We  have  not  studied  it.  In 
the  course  of  a  search  through  the  bibliography  of  pro- 

duction, of  scientific  management,  of  motion  study  and 
all  such  books,  I  have  failed  to  find  anv  volume  which 
discusses  the  human  side  rationally  or  as  anything  but 
that  which  is  secondary  to  the  equipment.  It  is  true 
that  in  individual  cases  here  and  there,  in  England,  in 
this  country  and  in  the  other  industrial  countries,  the 
practice  of  a  single  manufacturer  appears  to  have  devel- 

oped an  orderly  human  organization ;  from  a  moral  obli- 
gation, as  in  the  case  of  Cadbury,  I.td.,  in  Great  Britain, 

or  perhaps  from  a  keener  and  more  far-sighted  policy 
in  a  business  sense,  as  in  the  case  of  Filene  in  the 
United  States.  We  have  in  both  countries  perhaps  100 
individual  instances  of  manufacturers  who  have 
studied  the  human  side  in  relation  to  their  own  fac- 

tories. The  present  conditions  are  the  logical  outcome 
of  the  history  of  the  case.  We  have  not  provided  the 
worker  with  any  other  picture  of  industry  than  the  one 
he  has  secured  through  his  union  organization.  In  fact, 
we  have  deprived  him  of  much  that  he  had  had  in  his 
work  before  industry  became  a  manufacturing  system. 
When  I  was  a  boy  in  England  I  had  the  privilege  of 

seeing  hand  labor  pass  away  in  the  town  where  I  was 
brought  up.  The  hand  cabinet  maker  had  a  big  job 
because  he  did  everything  from  choosing  the  wood  to  the 
final  assembly  of  the  work.  We  have  gradually  shrunk 

that  man's  job  to  almost  nothing  in  100  years,  and  we 
have  not  provided  him  with  any  other  important  mental 
or  intellectual  stimulus  of  a  controlled  or  educative  char- 

acter. Our  educational  system  provides  no  education  in 
industry,  industrial  necessities  or  development;  our 
teachers  are  not  provided  with  any  information  concern- 

ing it;  our  business  men  take  no  interest  in  it.  As  a 
rule  our  colleges  are  not  practical.  They  are  without 
any  intimate  knowledge  of  the  history,  growth,  char- 

acter or  efficiencies  of  the  present  industrial  organiza- 
tion. Thus,  in  the  ranks  of  the  workers  we  have  had  on 

the  one  side  the  steady,  i^rsistent  promulgation  and 
development  of  the  trade  union  and  socialistic  theories, 
while  on  the  other  there  has  been  no  education  as  to  the 
character  and  necessities  of  present  industrial  and  poli- 

tical organization  to  offset  this,  or  at  least  none  worth 
mentioning. 
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In  this  counti-y  the  conditions  are  serious  because  our 
pofJulation  is  not  homogeneous.  In  Great  Britain  they 

can  do  things  that  we  cannot,  because'  while  they  are 
sharply  divided  as  to  their  political  ideas,  nevertheless 

they  are  a  homogeneous  people  and  there  is  a  certain 
traditional  background  of  political  understanding  and 

development  that,  for  the  moment,  serves  to  erect  a  com- 
mon basis  from  which  the  discussion  can  start.  But  we 

do  not  have  this.  We  have  millions  of  people  whose  his- 
tory is  one  of  fighting  authority,  who  have  never  knovm 

authority  except  as  an  oppressive  instrument  and  whose 
whole  tradition  for  centuries  has  been  that  the  only 
way  to  establish  liberty  is  to  fight  for  it.  These  people 
we  have  not  educated  to  any  other  kind  of  authority, 
and  yet  we  are  amazed  at  what  they  do  against  authority 
at  the  present  time. 

I  have  a  friend  who  is  a  Pole;  he  is  a  very  great 
thinker.  I  made  that  remark  to  him  the  other  day  and 

he  said,  "You  are  right,  Tipper.  I  have  to  remember 
that  it  is  wise  to  compromise.  My  instinct  is  to  fight 
because  my  forefathers  have  been  fighting  for  genera- 

tions and  generations  back."  I  know  a  labor  leader  in 
New  York,  a  Russian  from  the  borders  of  Poland,  who 
told  me  that  at  six  years  of  age  he  was  sent  out  to  watch 

so  that  he  could  notify  his  father  and  father's  friends, 
who  were  in  rebellion,  when  the  authorities  were  com- 

ing. Such  people  have  no  idea  of  authority,  discipline 

or  liberty  as  we  know  it  under  a  well-ordered  govern- 
ment, and  we  are  at  present  without  any  means  of  edu- 

cating them.  We  have  not  studied,  considered,  or 
thought  of  the  subject.  We  must  frankly  admit  that 
while  labor  was  reasonable  in  price  or  plentiful,  we  did 
not  care  much  where  it  came  from  or  what  hap- 

pened to  it. 
Why  We  Are  Inefficient 

This  is  the  background  against  which  we  must  con- 
sider the  industrial  organization  of  today.  It  must  be 

concluded  that  an  industrial  organization  is  not  efficient 
which  will  neglect  the  most  important  factor  for  pro- 

duction. The  management  must  realize  that  orderly 
labor,  whether  brain  or  handwork,  has  the  only  real 
value,  and  that  wealth  is  nothing  but  the  surplus  of  past 
labor,  at  present  invested  in  future  production. 

What  is  this  change  that  has  transpired?  We  know 
that  years  ago  labor  had  an  interest  in  its  work,  no 
matter  what  the  work  was.  We  know  that  human 
beings  have  a  natural  incentive  for  occupation.  We 
know  that  it  ought  to  be  possible  to  co-operate  decently 
to  produce  something,  and  that  there  must  be  funda- 

mentals of  organization  which  can  be  applied  to  these 
cases.  It  is  apparent  that  the  unions  aro  not  effective, 

nor  are  the  manufacturers'  groups  any  more  so.  Today 
the  unions  are  losing  their  discipline  because  of  their 
great  size  and  power.  So  long  as  they  were  not  power- 

ful and  were  fighting  against  a  larger  power,  they  main- 
tained discipline  within  their  own  ranks,  but  when  they 

ceased  to  be  the  smaller  and  became  tha  larger  power 
the  division  in  their  own  ranks  appeared  on  the  surface 
and  their  unity  was  shattered.  This  must  always  be 
true  where  an  organization  is  built  from  a  sense  of 
demand  and  not  from  a  sense  of  obligation,  no  matter 
whether  concerning  an  emplpyer  group  or  a  union. 

In  the  course  of  the  last  five  years  I  have  checked  up 
the  action  of  both  sides  in  nearly  3,000  strikes  in  Great 
Britain  and  this  country,  for  I  have  no  brief  for  one 
side  or  the  other;  they  are  equally  unjust,  in  my  opinion. 
I  have  seen  very  few  instances  where  the  union  would 

not  break  its  contract  if  the  advantage  was  sufficient, 

and  I  have  .seen  just  as  few  instances  where  the  indi- 
vidual manufacturer  would  not  similarly  break  away 

from  his  group.  In  fact,  the  great  fear  rf  any  manu- 
facturers' group  when  combined  is  that  some  firm  will 

weaken,  and  the  great  fear  of  the  labor  union  is  that 
individuals  will  weaken.  No  national  or  international 
collective  body  can  heal  the  industrial  unit  which  is  split 
up  by  opposing  ideas  when  the  only  possible  solution 
comes  from  a  co-operative  effort  to  produce  the  same 
thing.  How,  then,  are  we  going  to  attack  the  problem  ? 
There  is  no  present  solution.  This  is  true  because  the 
disease  is  too  old  and  too  deep-seated,  but  there  are  pres- 

ent possibilities  of  an  improvement  which  will  afford  a 
basis  for  future  solution.  There  is  no  question  that  men 
once  affected  with  an  idea  until  it  begins  to  operate  may 
move  to  their  own  destruction  in  spite  of  ever>i;hing. 
This  they  have  done  time  and  time  again  in  thq  history 
of  the  woi-ld,  and  we  must  improve  the  situation  if  we 
are  going  to  avoid  disorder  and  destruction  in  the  course 
of  this  movement. 

The  Functions  of  Organization 

In  this  connection  I  want  first  to  examine  the  Indus- 
trial organization  in  two  way^  one  of  which  is  the  way 

mentioned  in  my  paper;  but  before  doing  so  I  want  to 
point  out  the  functions  of  organization.  In  every  human 
group  organization  there  are  two  functions,  the  function 
of  doing  things  and  the  function  of  agreeing  upon  the 
rules  under  which  they  shall  be  done.  The  first  is  the 
operating  or  executive  function,  and  the  second  is  the 
legislative  and  judicial  function.  In  small  organizations 
both  of  these  functions  can  be  operated  by  the  same 
machinery  of  organization  because  the  discussion  does 
not  need  to  be  formal ;  it  occurs  continually  in  an  infor- 

mal way,  the  agreement  is  reached  by  such  discussion, 
and  the  operation  continues  by  the  loyalty  which  is  exer- 

cised through  that  same  means.  In  regard  to  the  oper- 
ating or  executive  functions,  great  power  lodged  in  an 

executive  and  prompt  obedience  to  such  power  by  subor- 
dinates are  required.  An  executive  must  decide  thor- 
oughly and  execute  rapidly  and  continuously,  which 

means  one  man  power,  and  there  must  be  ready  obedi- 
ence to  such  power  to  get  the  execution  in  force  and 

finish  the  operation.  Legislative  work  does  not  require 
immediate  operation ;  it  requires  rather  full,  free  and 
frank  discussion  and  a  complete  agreem.ent,  for,  unless 
the  rules  under  which  men  shall  work  are  agreed  upon, 
the  work  itself  will  suffer  by  this  lack  of  agreement,  and 
at  some  point  the  lack  of  agreement  will  divide  the 
organization. 

Because  industry  is  a  magnificent  organization,  it  has 
survived  many  of  its  failures,  but  the  reason  for  the 

trade  union — and  the  manufacturers'  group  has  to 
oppose  that  trade  union — is  because  the  individual 
organization  offers  no  legislative  possibilities  and  can- 

not provide  any  agreement  with  its  workers.  It  can  only 
promulgate  to  them,  it  cannot  agree  with  them.  With 
an  organization  of  10,000  men  working  in  the  same  fac- 

tory and  spending  the  major  portion  of  their  waking 
hours  there,  with  their  individual  likes  and  dislikes  and 
disagreements,  a  legislative  requirement  abnost  as  big 
as  that  of  a  city  is  created.  Immense  nunibers  of  people 
are  employed  outside  to  legislate  for  these  workers  dur- 

ing their  relaxation  and  entertainment  liours;  but  there 
is  no  machinery  to  legislate  for  them  in  the  real  meaning 
and  purpose  of  their  lives.  It  is  because  of  this  that  the 
union  has   grown  to  be  a  ver>'  inefficient  and  clumsy 
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weapon,  a  substitute  for  a  united  industrial  organiza- 
tion for  fulfilling  both  functions  in  order  and  as  they 

should  be  fulfilled. 

An  Incentive  Necessary  for  Prodx'ction 

Secondly,  every  piece  of  work  must  carry  its  incentive 
within  itself,  and  this  incentive  must  be  continually  a 

somewhat  larger  mental  necessity.  I  defy  any  'man  to 
stick  continually  to  a  piece  of  work  that  has  no  mental 
stretch  in  it,  that  does  not  offer  some  necessity  for  move- 

ment in  the  intellect,  without  either  going  crazy  or 
becoming  a  Bolshevik,  Yet  we  have  continued  for  years, 
for  a  whole  century,  in  fact,  to  decrease  gradually  the 

dimensions  of  a  man's  job.  While  we  have  increased  his 
conveniences,  his  possibilities  of  ambition  and  his 
desires,  we  have  decreased  his  job  because  in  the  old 
days  when  a  man  had  a  trade  he  had  it  and  not  an  infini- 

tesimal portion  of  it.  He  had  to  study  his  trade  and 
did  not  become  a  routine  machine  tender  with  four 
motions  to  make  500  times  daily. 

I  went  into  a  leading  electrical  equipment  factory  a 
while  ago.  I  was  standing  by  a  white-haired  man.  His 
age  rather  interested  me.  He  was  punching  plates,  just 
pushing  them  into  the  machine  and  punciiing  them.  I 

asked,  "What  is  that  plate?"  He  replied,  "That  is 
P-X-111."  I  said,  "You  do  not  understand  me.  I  asked 
'What  is  the  plate'?"  He  said,  "I  have  just  told  you." 
"My  question  was  wrong,  then,"  I  continued.  "What  do 
they  use  it  for?"  He  answered,  "I  do  not  know."  I 
.said,  "How  long  have  you  been  here?"  He  replied, 
"Twelve  years." 

Now,  nobody  can  tell  me  that  this  man's  incentive 
could  possibly  be  in  that  job  at  the  end  of  twelve  years, 
nor  can  anybody  tell  me  that  it  was  other  than  mentally 
demoralizing,  because  it  was  restricting  the  mentality. 
No  man  ever  thinks  very  much  unless  he  has  to  in  his 
daily  occupation,  because  the  habit  of  thinking  is  a  hard 
one  to  acquire,  and  this  man  was  not  developing.  Yet 
this  man  had  the  vote,  the  political  power  to  overturn 
the  government  tomorrow,  and  we  have  pushed  his  job 
down  to  such  dimensions  that  he  has  no  incentive  for 
real  thought. 

I  do  not  believe  it  is  possible  to  get  production  under 
such  conditions.  Why  was  it  that  during  the  war  we 
got  such  wonderful  changes  in  production?  We  did  not 
change  the  machinery  very  much.  I  did  not  hear  that 
such  a  very  large  number  of  inventions  oh  machinery 
came  out  during  the  war,  or  that  they  .so  changed  the 
operations  of  industry.  But  here  is  a  case  in  England, 
mentioned  by  Lord  Leverhulme,  of  five  units  making 
3,000  pieces  each  day.  They  had  to  move  the  plant. 
They  inaugurated  a  teamwork  campaign  with  competi- 

tion between  the  teams  and  gave  such  extra  incentive 
in  the  way  of  money  reward  for  that  teamwork  as  it 
deserved.  Then  they  added  the  patriotic  incentive,  and 
where  a  total  of  15,000  pieces  were  made  with  five  units, 
by  moving  over  one  unit  the  four  remaining  units  still 
made  that  number.  Next,  by  moving  over  one  more  unit 
the  three  units  .still  made  15,000  pieces.  Finally  they 
were  able  to  maintain  production  with  only  two  unitr,. 

In  this  country,  the  incentive  provided  during  the 
war  by  patriotic  work  and  by  extra  monetary  rewards 
increased  production  with  the  same  organization  in  a 
number  of  well-authenticated  cases,  from  50  to  200  per 
cent.  An  incentive  to  work  is  a  production  question. 
How  .shall  we  provide  it?  We  must  do  this  to  secure 

efficiency.  In  the  printers'  strike  in  New  York  City  we 
could  have  afforded  to  pay  those  men  all  they  were  ask- 

ing and  grant  them  shorter  hours  if  we  could  have  pro- 
vided that  production  incentive,  but  failing  in  this  we 

could  not  afford  it,  because  we  could  not  transfer  the 
increased  cost.  That  incentive  is  the  principal  necessity 
of  production.  Production  is  not  a  matter  of  machinery. 
It  is  about  time  that  we  abandoned  this  idea.  Throw 
away  the  old  bibliography  that  begins  and  ends  with 
machinery.  Production  is  a  matter  of  humanity  and  of 
human  understanding^  with  machinery  fitted  to  human 
beings  and  not  with  human  beings  changed  into 
machines. 

Shifting  Men  to  Increase  Production 

I  have  an  interesting  case  indicating  that  the  day  of 
courageous  experimenters  has  not  yet  gone.  I  suggested 

to  a  friend  of '.  mine  recently  in  connection  with  this 
one-man,  one-job  proposition  the  idea  of  incentive  and 

what  could  be  done  to  capture  it.  I  said  that  it  's  partly 
a  matter  of  organization,  of  giving  the  man  a  chance 
for  expression,  partly  a  matter  of  partnership  and  partly 
a  matter  of  the  work.  I  said  that  I  did  not  believe  that 
twenty-five  years  hence  we  will  consider  this  one-man, 
one-job  proposition  a  scientific  proposition  at  all.  It 
may  take  fifty  years,  but  we  are  going  to  get  at  it  seri- 

ously and  experiment  with  it  and  demand  a  change. 
Three  or  four  weeks  afterward  he  .said  to  me,  "I  have 

been  thinking  about  that  matter  and  I  had  a  very  inter- 
esting illustration.  We  have  in  our  mills  a  job  of 

grinding  chemicals  on  the  pulverizing  mill  and  the  man 
has  to  change  the  pressure  according  to  the  sound  of 
the  mills.  At  one  of  our  mills  we  had  a  man  who  was 
particularly  sensitive  to  sound  and  who  did  this  fairly 
well.  We  had  no  trouble  for  three  years.  One  day  I 
heard  that  the  mill  was  out  of  business  and  that  we 
would  not  get  any  more  shipments  from  it  for  a  year. 
I  went  out  to  see  the  man  who  was  operating  the  mill. 
I  had  made  up  my  mind  that  I  could  not  stand  that  job 
myself,  and  I  thought  that  the  man  was  in  the  same  box. 
I  talked  with  him  when  I  arrived  and  when  at  the  point 
where  I  thought  we  understood  each  other  I  said,  'Tom, 
why  did  you  smash  that  mill?'  He  looked  at  me  and 
seemed  to  wonder  whether  he  ought  to  say  anything  or 
not,  and  then  said,  'I  was  not  feeling  good  that  morn- 

ing, and  I  wanted  the  noise  to  stop.'  'Well,'  I  said, 
'that's  all  right,  Tom ;  I  guess  I  agree  with  you ;  I  would grow  tired  of  it,  too,  once  in  a  while,  but  I  have  arranged 
that  you  will  take  Rill  over  here  from  the  packing  room 
and  train  him  to  do  your  work  just  as  well  as  you  can, 
and  you  are  going  to  take  half  time  here  and  half  in  the 
packing  room.  The  packing  room  is  nice  and  clean, 
there  is  no  noise  in  there,  and  any  time  in  the  morning 
that  you  do  not  feel  like  staying  at  the  mill  because  you 
do  not  like  the  noise  you  go  out  into  the  packing  room 
and  let  Bill  come  in  here." 

The  final  result  was  that  my  friend  said  to  me  subse- 
quently, "I  have  taken  on  about  five  other  departments 

and  switched  them  around.  I  have  Lhe  men  in  the  pack- 
ing room  doing  all  of  the  six  diflerei.t  jobs  there.  I 

rotate  them  around  the  whole  six,  and  \\--  are  gettint 
twenty-five  per  cent  more  work.  I  suppose  tV-^*^  ̂   . 
not  notice  the  real  effect  for  a  year  or  two  yet. 

Such  may  not  be  the  solution,  but  it  suggests  some- 
thing. Mr.  Beecroft  told  me  that  one  man  who  began 

that  method  in  one  or  two  departments  of  an  engine 
factory  in  Great  Britain  started  a  man  to  grinding 
crankshafts  and  fitting  them  to  bearings.  Next  he  had 
the  same  man  make  the  bearings.  He  said  their  accuracy 
and  speed  were  better,   and  the   men   we>-e   more  con- 
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tented.  I  do  not  know,  but  it  seems  to  me  very  human 
that  they  should  be. 

Everything  that  the  psychologists  and  the  medical 
men  say  to  us  is  absolutely  against  the  extreme  concen- 

tration of  mental  and  physical  activity  upon  a  few 
motions.  When  training  workers  in  the  textile  factories 
where  women  were  working  under  the  most  cruel  operat- 

ing conditions,  I  have  seen  girls  become  hysterical  and 
have  to  be  taken  out  within  the  first  six  days  of  their 
training,  who  absolutely  became  sick  on  account  of  the 
very  high  tension  caused  by  that  constant  necessity  for 
repetition  at  a  single  given  second.  You  know  how  they 
must  relax  to  escape  from  it  when  they  get  out,  and  the 
intensity  of  their  emotional  relaxation  outside  is  the 
necessary  protection  provided  by  nature  to  get  them 
away  from  that  intensity  of  concentration  in  their  work. 
I  believe  this  is  not  good  production.  I  am  sure  it  is 
not  good  human  production,  and  I  believe  it  is  making 
a  race  of  men  who  are  not  capable  politically  of  self- 
discipline,  self-government  and  real  sound  judgment. 

Need  for  Publicity  and  Education 

Education  is  another  point,  publicity  education.  Busi- 
ness has  been  too  secret.  It  was  nobody's  business  what 

a  manufacturer  did  cr  what  he  made  or  how  he  made  it. 

Least  of  all  wa.s  it  the  employee's  business  to  know  this, 
and  yet  the  manufacturer  now  complains  that  the  em- 

ployee does  not  understand.  Well,  how  in  the  world 
could  he?  Where  can  he  get  understanding?  There  is 
in  the  United  States  no  school,  no  public  school,  where 
he  can  get  it,  because  nobody  in  industry  has  supported 
the  schools.    They  do  not  know  anything  about  it. 

A  manufacturer  in  a  small  town  where  he  has  been 
a  power  for  thirty  years  was  giving  me  his  opinion  of 
the  character  of  the  workmen  he  is  now  getting.  I 

asked,  "What  is  the  public  school  system  in  your  town?" 
He  said,  "I  do  not  know."  "Well,"  I  continued,  "What  is 
the  curriculum?"  He  answered,  "I  have  never  thought 
about  it."  "Do  you  know  any  one  on  the  school  board?" 
"No;  I  did  know  one  of  the  police,  a  friend  of  mine,  but 

most'  of  them  are  politicians  and  I  do  not  know  anything 
about  them."  I  said,  "Did  you  ever  run  a  night  school 
in  your  place?"  "No."  he  replied,  "I  thought  about  that 
this  last  year  or  two  but  I  did  not  do  it."  I  said,  "Where 
can  your  fellows  get  the  information?  You  never  pub- 

lish any  statements  about  it.  You  never  take  the  time 
to  tell  them  about  it,  and  they  do  not  know  whether 
your  overhead  is  camouflaged  or  whether  it  means 
expense.  They  do  not  know  what  your  stock  is.  They 
do  not  know  whether  you  have  printed  pieces  of  paper 
and  sell  them  for  money  or  have  an  obligation  on  it. 
They  do  not  know,  and  they  have  been  born  and  brought 
up,  from  the  time  that  they  have  been  youngsters,  with 
the  tradition  of  the  trade  union  idea  which  tells  them 
that  the  manufacturer  is  logically  and  seriously  unjust, 
and  that  they  cannot  trust  him.  There  is  just  enough  of 
record  in  the  history  of  the  thing  so  that  they  have  the 
chapter  and  verse  to  remind  them  continually  about  it, 
and  you  have  never  done  anything  serious  to  combat 
this.  It  is  true  that  you  have  established  a  few  hos- 

pitals which  the  labor  leader  said  came  out  of  what 
ought  to  be  wages.  It  is  true  that  you  have  established 
a  few  playgrounds  and  activities  of  that  kind,  with  the 
same  comment  from  the  labor  union,  and  it  is  true  that 
there  have  been  established  occasional  night  schools  to 
train  employees  better  for  their  work,  but  it  is  not  true 

that  attention  has  been  paid  to  the  manufacturers'  neces- 
sity that  the  workers  should  know.     They  should  know 

because  they  are  in  the  majority  and  have  the  majority 
vote.  Unless  we  are  to  have  a  government  by  the  unin- 

telligent and  ignornnt,  which  is  the  worst  and  most 
unjust  government  that  could  possibly  threaten  anybody, 
we  must  increase  the  intelligence,  judgment  and  capacity 
of  the  skilled  men  who  are  working  with  their  hands  and 
the  brain-workers,  so  that  we  can  get  a  more  co-ordinate 

understanding  of  the  industrial  problem." 
There  is  not  any  question  in  my  mind  that  production 

as  a  science  is  just  beginning.  We  mu.st  gather  together 
in  industry;  we  must  listen  to  what  the  medical  men 
have  said,  and  they  have  said  some  very  pertinent  things 
on  the  character  of  fatigue,  on  muscular  novement,  on 
the  fatigue  effect  of  continued  rapid  m.uscular  move- 

ment, and  on  the  mental  system  and  its  necessities.  And 
we  must  think  about  the  psychology  of  the  problems 
because  our  production  depends  not  upon  the  am.ount  of 
brawn  a  man  has  or  the  capacity  of  a  machine,  but  on 
the  thinking  that  the  man  does  in  connection  with  his 
machine  and  his  work.  Our  present  and  future  problem 
is  a  human  problem,  the  governing  factor  of  production. 
You  know  enough  about  equations  to  realise  that  when 
the  governing  factor  is  left  out  the  remainder  of  an 
equation  might  just  as  well  be  thrown  away. 

The  Discussion 

W.  M.  Newkibk:  I  have  attempted  at  times  to  get 
our  superintendent  to  try  shifting  the  men  around,  and 
I  always  met  with  the  objection  that  they  cannot  get 
started  at  it,  that  they  lose  a  part  of  their  pay  for  two 
or  three  days  or  even  for  a  few  weeks  before  they  get 
used  to  it,  and  they  always  fight  the  initial  move.  I 
know  jt  to  be  a  good  thing  if  you  can  once  get  it  started. 
I  wonder  if  you  can  give  us  any  jwinters  as  to  how  to 
lubricate  the  start. 

Mr.  Tipper:  That  is  always  the  diflliculty  with  new 
things.  The  inertia  which  has  to  be  overcome  is  the 
hardest  thing.  The  average  man  will  not  accept  respon- 

sibility and  we  have  to  start  it.  Only  a  few  experiments 
have  been  made  in  this  direction;  the  lack  of  experi- 

ments in  this  direction  is  almost  amazing,  but  in  one  or 
two  cases  it  has  been  started  by  taking  a  particular 
problem  that  developed  itself  and  operating  on  that 
problem.  It  obviously  takes  about  fifty  times  the  analy- 

sis to  route  men  properly  that  it  does  to  keep  them 
still.  It  is  comparatively  a  very  easy  thing  to  put  a 
gang  of  machines  together  and  then  fit  a  gang  of  men 
to  those  machines,  but  to  take  a  number  of  men  and  fit 
the  machinery  operation  to  them  is  an  entirely  different 
story,  and  I  do  not  wonder  that  the  men  balk  at  it.  If 
we  have  not  studied  human  nature  very  particularly, 
except  as  every  man  knows  it,  of  course,  this  is  a  hard 
job.  It  takes  far  more  analysis  and  keener  judgment. 
To  avoid  confusion  and  get  the  results  of  related  work 
is  a  very  diflScult  job.  I  do  not  think  as  much  rotation  is 
needed  as  would  seem  to  be  necessary  to  the  man  who 
has  not  studied  it.  Just  take  two  or  three  matters 
which  are  closely  related,  that  will  provide  variety  of 
muscular  and  mental  activity  and  utilize  the  results  of 
previous  work  in  its  relation  to  the  other  work  that  a 
man  gets.  If  a  man  can  just  see  the  results  of  his  work 
he  has  gone  quite  a  distance.  The  reason  it  was  wise  to 
put  the  man  who  had  been  grinding  crankshafts  at  work 
on  the  bearings  of  the  engine  is  because  the  results  of 
his  grinding  came  right  out  when  he  fitted  them  up. 
These  results  also  fitted  right  back  into  his  previous 
work,  and  with  the  three  jobs  it  gave  him  more  than 
nine   times   his    former   horizon    and    three   times   the 
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change  in  his  position,  his  mentality   and  his  physical 
concentration. 

But  you  will  have  a  hard  time  in  trying  to  put  this 
over  with  anybody.  A  man  will  transfer  his  responsi- 

bility of  thinking  if  he  gets  a  chance. 

Small  Beginnings  Essential 

It  is  the  inertia  against  experimenting  that  is  the 
hard  .fob.  None  of  these  things  is  half  as  hard  when  you 
get  down  to  it  as  appears  on  the  surface.  You  ̂ ook  at 

the  whole  shop  and  say,  "I  cannot  do  that!"  when  if  you 
would  take  two  or  three  men  that  are  a  problem!,  work 
it  out  with  them  and  get  their  lielp  you  would  probably 
hit  upon  the  practical  scheme.  I  have  no  faith  in  this 
large  national  conclusion.  It  never  got  anywhere  or 
never  did  anything  in  human  affairs,  and  that  is  the 
reason  why  I  have  no  faith  in  the  industrial  conference 
at  Washington  or  the  international  labor  conference. 
You  cannot  settle  things  for  1,000,000  people  by  one 
conference.  You  have  to  settle  it  with  a  few  people 
here  and  there,  and  when  you  have  a  fair  proportion 

of  those  problems  solved,  your  big  questions  a»'e  auto- 
matically settled.  If  you  start  with  one  thing  in  a  par- 

ticular corner  of  the  shop  and  settle  it,  by  continuing 
this  you  have  the  shop  running  smoothly  on  a  diff  rent 
plan  before  you  know  it.  That  is  the  only  way  that  I 
can  see  to  get  it  done. 

C.  A.  MUSSELMAN:  Have  you  been  up  against  this 
problem?  You  know  that  in  the  printing  business  there 
ire  a  number  of  unions,  including  those  in  the  compoa- 
ing  room,  bindery  and  press  room.  We  have  attempted 
nome  shifts  but  the  unions  object. 

Mr.  Tipper:  That  is  to  be  expected.  The  only  point 
there  is  this,  how  well  off  are  we  at  present?  We  are 
trying  to  evade  an  issue,  because  we  do  not  know 
whether  the  frying  pan  is  a  little  cooler  than  the  fire. 
We  are  in  the  frying  pan  and  have  been  in  it  for  a  num- 

ber of  years  and  the  fire  gets  a  little  hotter  right  along. 
The  question  is,  are  we  going  to  jump  out  into  the  fire  or 
on  the  grate.  We  are  afraid  to  try,  we  have  temporized 
and  temporized  with  this  question  and  we  have  waited 
right  along  and  never  done  anything  about  it. 

The  unions  do  not  want  a  solution  because  the.y  are 
not  nearly  so  much  interested  in  solving  the  problem  as 
in  maintaining  the  strength  of  their  rights;  neither  is 

the  manufacturers'  group.  I  will  guarantee  that  any 
salaried  official  would  hate  to  see  a  solution  of  the  labor 
union  that  did  not  come  through  his  association.  He 
is  behind  it  in  the  virility  and  capacity  of  that  group 
and  cannot  think  of  any  solution  outside  of  that  and 
he  is  against  anything  that  tends  or  appears  to  break 
up  that  organization.  But  how  are  we  off  today?  The 

leader  says,  "Don't  do  it,"  and  the  men  do  it,  at  least 
a  sufficient  number  to  embarra.ss  us.  In  the  printers' 
strike  in  New  York  City  we  are  in  the  position  of  the 
innocent  bystander  who  got  into  the  trouble.  We  have 
nothing  to  do  with  the  case.  Certain  unions  have  refused 
to  do  what  the  central  union  has  requested  them  to  do. 

The  same  thing  is  true  in  Great  Britain.  I  am  watch- 
ing these  cases  by  reading  the  London  papers  every 

week.  There  is  a  standing  agreement  which  the  iron 
founders'  unions  and  the  manufacturers  have  had  for  a 
board  of  arbitration  for  twenty  years,  but  three  units 
decided  to  strike  in  the  face  of  it.  The  longshoremen 
struck  without  their  leaders.  Fully  fifty-nine  out  of 
sixty  strikes  that  occur  at  present  are  unauthorized  and 
mostly  unapproved.  What  is  the  use  of  considering  the 
opinion  of  a  union  that  cannot  discipline  itself?     The 

only  unit  is  the  factory  that  the  men  are  working  in. 
You  cannot  split  it  and  heal  it  by  a  national  or  inter- 

national agreement.  It  cannot  be  done.  You  have  to 
start  the  experiment  in  your  own  shop  fnd  take  the 
troubles  as  they  come,  just  as  you  have  taken  the  present 
troubles  as  they  came. 

It  is  over  two  years  since  the  I.  W.  W.  started  work 
at  Toledo  very  strongly.  Their  organization  there  is 
almost  as  Jarge  as  at  Detroit.  The  strike  at  the  Over- 

land plant  at  Toledo  had  been  due  for  six  months.  It 
was  authojized  six  months  before  it  touched  Toledo. 
There  was  nothing  which  the  Overland  people  could  do 
to  prevent  ̂ hat  strike.  The  organization  of  that  strike 
antedated  the  company  profit-sharing  by  a  great  many 
months.  That  strike,  like  the  organization  of  the  stee! 
strike,  was  going  on  for  six  or  eight  months  and  some 
of  jt  was  fifteen  months  in  organizing. 

It  may  be  interesting  for  you  to  know  that  the  radi- 
cals of  all  the  Russian  and  Soviet  societies  in  New  York 

end  the  L  W.  W.  have  2,500  paid  lecturers  today  in  the 
United  States  of  every  race  that  is  important  indus- 

trially as  workers,  and  that  they  have  40,000  active 
workers  in  the  city  of  New  York,  and  they  have  closely 
Organized  and  intertwined  headquarters  in  every  indus- 

trial city.  If  you  are  known  at  Fifteenth  St.  in  New 
York  City,  you  can  get  all  the  material  to  strike  in  any 
industrial  city  in  the  United  States  within  a  week  after 
they  have  passed  upon  all  the  credentials. 

The  Importance  of  Traditions 

I  should  like  to  add  just  one  point  to  that  while  I 
think  about  it.  I  made  the  point  in  my  speech,  and  I 
am  afraid  it  has  been  overlooked,  that  yDU  did  not  get 
the  significance  of  it,  the  traditions  of  these  people.  You 
know  yourself  how  strong  your  traditions  are,  how  much 
stronger  they  are  than  your  recent  reasoning,  that  on 
the  very  slightest  occasion  your  tradition  governs  your 
sentiments,  your  reasoning  goes  by  the  board.  There 
are  millions  of  people  in  the  United  States  who  have  no 
traditions  except  that  authority  is  something  to  be 
fought,  and  they  are  fighting  that  authority  here  just  as 
they  fought  it  at  home,  where  they  had  good  reason  for 

that  fighting.  They  have  been  fighting  foi'  centuries  in 
one  way  or  another  the  authorities  who  have  been  forced 
upon  them.  You  cannot  destroy  that  condition;  you 
m.ust  expect  it  to  operate  in  all  the  councils  of  labor  in 
this  country,  with  little  attempt  at  Americanization  and 
with  a  background  which  is  so  strong.  I  have  just  told 
vou  that  in  every  race  there  are  lecturers  constantly 
inflaming  that  sentiment  as  a  part  of  their  present  pro- 

gram. I  have  seen  them  inflame  the  racial  sentiment 
with  things  that  happened  a  long  time  ago. 

Russell  Hoopes:  The  subject  has  been  very  inter- 
esting. We  are  a  small  organization  and  keep  very 

closely  in  touch  with  our  men.  Whenever  troubles  come 
up  we  try  to  solve  them  then  and  there.  We  try  to  do 
just  as  Mr.  Tipper  had  said,  get  into  human  toi'ch  with 
them,  but  believe  we  have  failed  to  a  very  large  extent. 
I  have  recently  read  a  book  with  which  probably  most  of 

you  are  more  familiar  than  I,  "Man  to  Man,"  by  John 
leitch.  It  probably  throws  more  light  on  what  Mr. 
Tipper  has  been  telling  us  than  anything  which  I  have 
picked  up  lately.  Does  it  not  shed  considerable  light  on 
these  problems? 

Mr.  Tipper:  Yes,  John  Leitch  has  done  much  valu- 
able work.  He  has  operated  what  perhaps  is,  up  to  the 

present,  the  most  successful  of  the  four  different  sys- 
tems of  providing  legislative   machinery   in  your  own 
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organization.  There  are  four  systems,  the  House  and 

Senate  plan  that  is  John  Leitch's,  operated  after  the 
political  plan  of  the  United  States,  which  makes  it  sim- 

ple and  easily  understood;  the  joint  council  plan  which 
was  promulgated  by  John  D.  Rockefeller  but  which  was 
in  use  in  an  indefinite  way  previous  to  that  time :  the 
joint  committee  plan  which  is  a  rather  different  plan 
from  the  joint  council,  and  then  the  union  plan  which  is 
the  importation  of  the  Whitley  idea  from  Great  Britain. 

Mr.  Leitch's  plan  is  very  successful.  Ho  is  very  sin- 
cere and  thorough,  wise  enough  not  to  take  on  more 

than  he  can  do,  and  wise  enough  to  see,  and  to  oblige 
the  manufacturer  and  the  workers  to  see,  that  this  can 
only  be  done  because  of  an  element  of  confidence  and 
trust  and  that  it  will  take  some  year?  to  work  it  out. 
It  is  worth  looking  into.  His  book  is  good.  It  is  one  of 
the  things  which  offers  a  possible  and  a  probable  basis 
for  a  solution  of  our  troubles,  at  least  a  marked  improve- 

ment in  the  labor  situation,  if  we  can  take  hold  of  it 
wisely,  patiently  and  with  a  full  understr.nding  that  we 
are  not  giving  the  benefactions  but  are  actually  trustees 
in  the  case ;  and  provided — and  I  want  to  make  this  pro- 

viso because  I  have  run  up  against  it  so  much — provided 
it  is  properly  promoted  and  under.stood  when  put  into 
operation. 

How  Not  to  Introduce  a  Plan 

■  One  of  the  largest  companies  in  this  countrj'  put  in 
such  a  plan.  It  spent  nine  months  looking  over  these 

plans  and  decided  which  it  wanted  befoi-e  putting  it  into 
the  shop,  and  then  it  put  in  the  plan.  It  promoted  the 

plan  in  an  organization  of  over  20,000  employees,  includ- 
ing about  fifteen  races,  with  one  notice  in  the  different 

languages  that  looked  as  much  like  a  summons  to  a 
police  court  as  anything  I  have  ever  seen,  and  one  book- 

let which  began,  "Nothing  hereinafter  provided  abro- 
gates the  right  of  the  company  to  discharge  a  man,"  and 

so  on.  The  benefits  were  in  the  back  of  the  book.  It 
put  the  whole  plan  over  in  that  promotion  and  it  has,  of 
course,  had  trouble  as  a  result.  There  was  no  common 
basis  of  understanding,  and  if  you  pitch  a  lot  of  men 
into  an  organization  for  which  they  have  not  been  pre- 

pared you  are  going  to  have  extreme  demands,  confusion 
and  discussion  and  get  nowhere  and  do  nothing  for  a 
long  time.  You  can  avoid  that  if  the  thing  is  properly 
prepared  and  understood.  On  the  other  hand  a  com- 

pany that  I  know  spent  two  years  with  a  plan  somewhat 
similar  to  this  of  John  Leitch.  Its  promotion  was  very 
effective  because  time  and  energy  and  brains  were  spent 
in  preparing  the  plan. 

Mr.  Musselman:  I  should  like  to  know  if  Mr.  Tip- 

per's investigation  .ind  experience  have  taught  him  that 
when  the  factories  attempt  to  better  the  conditions  of 
the  men  it  results  in  the  focussing  of  the  unions  upon 
their  efforts,  bringing  disaster  rather  than  benefit. 

Mr.  Tipper:  There  is  no  question  that  from  time  to 

time  a  change  in  the  organization  of  a  manufacturer's 
plant  to  furnish  a  better  means  of  providing  an  organi- 

zation has  brought  the  unions  down  on  it,  but  I  want  to 
point  out  the  fact  which  still  remains  that  there  are 
plants  in  this  country  that  have  not  had  a  strike  in  ten 
or  twenty  years,  not  because  of  special  machinery,  but 
because  of  the  character  of  the  human  contact  within 
the  plant.  Plants  which  have  been  using  some  special 
organization  for  eiglit  years  have  never  had  a  strike, 
and  others  which  started  the  organization  not  long 

before  ':he  war  did  not  have  a  single  strike  in  the  whole 
war.    The  allegiance  which  you  can  create  in  a  plant  for 

the  employer  is  stronger  than  any  other  allegiance,  if 
you  can  get  it,  and  you  can  stand  any  other  disaster  if 
you  can  get  that.  If  you  cannot  get  that,  all  other  dis- 

asters are  going  to  overtake  you  anyway,  because  after 
all  what  the  workman  wants  is  not  the  affair  of  his  cla.ss 

in  Chicago  when  he  is  a  New  York  man.  It  is  the  set- 
tlement of  his  own  individual  and  collective  problems  in 

his  own  e.stablishment,  his  own  kind  of  work,  that  he 
desires.  It  is  true  that  there  are  a  certain  number  of 
floaters,  but  in  most  establishments  these  become  settled 
or  solidified. 

The  Experience  of  the  Needle  Trade 

There  is  no  more  radical  bunch  than  the  members  of 
the  needle  trade  in  the  United  States.  They  are  very 
largely  Eastern  Europeans,  but  include  a  large  number 
of  Russians.  In  New  York  City  they  are  the  center  of 
the  radical  societies.  There  is  a  large  company  in  Cleve- 

land that  had  the  John  Leitch  plan  in  operation  four 
years  ago.  It  has  this  same  class  of  labor  very  largely, 
which  is  the  poorest  one  to  do  anything  with,  since  it 
has  a  naturally  rebellious  background  of  fighting  author- 

ity. During  the  war  there  was  a  strike  in  the  needle 
trade  at  Cleveland.  The  committee  of  workers  in  the 
plant  to  which  I  refer  wired  Wa.shington  to  leave  them 
out  of  consideration  altogether ;  they  were  not  on  strike, 
were  quite  satisfied  and  did  not  want  to  be  included  in 
any  way.  They  wired  twice,  and  then  some  of  them 
were  called  in  as  witnesses  before  the  War  Labor  Board. 
Then  they  sent  a  committee  down  to  Washington  to  .see 
the  Secretary  of  Labor,  to  make  sure  that  they  would 
not  be  included  in  the  decision  which  meant  an  increase 

of  wages  in  the  general  trade. 
Mr.  Hoopes:  This  is  a  very  interesting  question, 

and  in  my  own  experience  I  have  perhaps  ctme  as  closely 
in  contact  with  employees  as  anyone  here.  Hoopes  Bros. 
&  Darlington  has  been  in  business  for  over  fifty  years. 
We  have  one  of  the  older  generation  still  living  who 
is  active  at  eighty-five  years  of  age.  There  has  been  a 
clo.se  contact  all  the  time  with  the  employees,  and  I  can 
truthfully  say  that  we  have  never  had  a  general  strike 
in  the  whole  organization.  We  have  had  a  strike  in  one 
or  two  departments  that  lasted  probably  a  few  hours, 
but  as  for  a  genral  strike  or  being  out  even  half  a  day 
we  have  never  known  what  it  is.  I  attribute  this  largely 
to  the  personal  touch  we  have  had  with  our  employees. 
I  ought  to  qualify  that  by  saying  that  the  plant  is 
located  in  a  rural  community  of  good  old  stock.  We  do 
not  have  to  bother  about  foreign  workers  and  we  get  a 
good  class  of  labor.  Both  those  things  have  produced 
good  results. 

G.  Walker  Gilmer,  Jr.  :  What  Mr.  Tipper  has  said 
is  bound  to  be  of  interest  to  everyone  employing  labor. 
I  am  a  laborer  myself  because  my  firm  employs  me  to 
labor.  We  have  troubles  which  have  never  gone  far 
enough  to  get  into  the  strike  stage,  but  we  realize  that 
we  have  not  the  efficiency  which  we  had  several  years 
ago  and  should  have  today.  Just  how  we  can  get  that 
interest  of  the  employee  is  a  question  that  is  naturally 
concerning  us,  and  we  have  from  time  to  time  discussed 

it.  We  have  our  foremen's  meetings  regularly  to  discuss 
just  such  questions  and  how  they  are  going  to  be  solved. 
Mr.  Tipper  says  it  is  now  a  question  of  warfare.  I  do 
not  believe  that  is  right,  and  it  is  not  exactly  a  period 
of  unrest.  It  is  rather  one  of  misunderstanding.  A  few 
years  ago  the  manufacturers  did  not  understand  each 
other;  consequently,  each  thought  when  the  other  fellow 
was  going  after  his  business  pretty  hard  he  was  going 
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tc  cut  his  throat.  They  got  together  and  began  to 
believe  that  each  man  is  honest,  and  we  are,  and  so  is  the 

laborer,  I  believe.  Generally  speaking,  I  believe  that  the 
laborer  is  opposed  to  striking.  The  difficulty  is  that  he 
has  been  listening  to  propaganda  carrying  out  the  old 
belief  with  which  a  great  many  of  them  came  to  this 

country  feeling  that  it  was  up  to  them  to  fight  some- 
body and  they  did  not  have  anybody  to  fight  but  the 

employer,  and  they  are  doing  that.  They  are  not  fight- 
ing altogether  in  an  organized  manner  at  the  present 

time,  which  shows  that  there  is  a  lack  of  understanding 
even  in  unions.  There  is  really  only  one  remedy  that  I 

know  of  and  that  is  the  counter  propaganda  of  educa- 
tion. A  great  many  firms  are  working  on  it  at  the  pres- 

ent time.  It  is  not  new.  It  will  take  years  for  it  to 
amount  to  anything,  but  I  believe  that  we  will  get 
results.  There  is  no  disease  that  is  widespread  which 
has  ever  been  cured  in  a  short  time.  We  have  just 
learned  that  the  Surgeon  General  of  the  Army  has  cured 
yellow  fever.  He  has  been  working  on  it  since  1897  or 
i898.  He  started  in  Cuba,  I  think.  Possibly  he  has 
cured  it.  We  can  cure  the  misunderstanding  which 
exists  in  labor  today  if  we  can  understand  labor  and 
make  labor  understand  us. 

I  believe  that  it  is  possible  by  changing  the  men 
around  from  one  position  to  another  to  educate  them  and 

interest  them  by  the  use  of  publicity  or  rather  pam- 
phlets and  possibly  pictures,  showing  the  connection  of 

their  work  with  the  work  of  the  various  departments 

and  also  with  industry  in  general,  showing  the  connec- 

tion between  my  plant  and  some  other  man's  plant. 
There  is  much  that  can  be  done,  but  it  has  to  be  worked 
out  slowly. 

Why  Conciliation  Fails 

Mr.  Tipper:  I  just  want  to  add  one  more  point  in 
conclusion,  a  thing  brought  up  a  little  inferentially.  Of 
course  it  is  a  misunderstanding,  but  that  misunderstand- 

ing is  war.  Manufacturers  said  competition  was  cut- 
throat when  it  was  not  organized  by  friendliness,  and 

there  is  no  organization  by  friendliness  between  labor 
and  capital  today.  Both  sides  are  more  concerned  with 
.strengthening  their  outposts  than  finding  a  solution, 
and  that  is  the  reason  why,  when  they  went  down  to 
Washington,  they  adopted  the  group  vote  in  conference. 
They  could  not  conciliate.  Gompers  could  not  conciliate 
because  he  had  to  strengthen  his  organization.  That  is 
a  type  of  war;  it  may  be  the  forerunner  of  a  more  seri- 

ous type  of  war  if  it  is  not  understood  and  measures 

taken  to  spread  the  understanding.  That  is  what  we 
have  to  do,  and  everything  that  I  have  said  tonight  has 
really  been  in  a  measure  the  spreading  of  understand- 

ing. We  cannot  do  much  spreading  unless  we  under- 
stand something  ourselves,  and  I  want  to  recommend  as 

my  last  thought  that  you  take  notice  of  the  statement  of 

a  friend  of  mine  who  said,  "There  are  a  number  of 
people  who  study  but  who  do  not  think."  That  is  the 
reason  we  accept  the  traditions  of  the  past  and  study 

without  questioning,  becau.se  we  take  the  textbook  "as 

is"  without  thinking  whether  we  agree  v/ith  it  or  not. 
We  want  study  on  this,  yes,  but  we  want  understanding 
which  is  the  motive  of  .study.  If  we  get  understanding 
we  will  move,  but  if  we  merely  .study  and  do  not  get 
understanding  we  will  not  move. 

M.  C.  DiTTMANN:  How  can  we  expect  the  operator 
of  a,  machine  to  see  the  po.ssibility  of  his  becoming  read- 

ily proficient  in  handling  a  different  type  machine  from 
the  one  he  has  been  accustomed  to  handle  for  a  long 

time,  when  we  employers,  who  are  supposed  to  have  a 
much  broader  vision  than  the  operator,  have  difficulty 
in  reconciling  the  possibility  of  a  man  who  has  become 
trained  in  the  operation  of  a  certain  type  of  machine 
being  able  to  switch  over  to  a  somewhat  different  type  of 
machine?  I  should  think  this  would  be  particularly 
difficult  if  the  operator  was  working  on  a  bonus  system 
of  reward,  whereby  he  was  paid  so  much  for  each  piece 

and  on  his  regular  machine  wa-s  making  a  certain 
amount  above  his  minimum  wage.  Would  he  not  con- 

sider that  if  he  was  shifted  over  to  another  type  of 
machine  his  wages  would  fall  off,  due  to  his  inability  to 
produce,  for  the  time  being,  at  the  same  rate  as  was 
possible  on  his  regular  machine?  On  the  other  hand, 
if  in  offering  an  incentive  to  him  to  change  over  to  the 
other  type  of  machine,  we  gave  him  the  same  average 
wage  that  he  had  been  earning  on  his  regular  machine, 
how  are  we  going  to  offer  him  the  incentive  to  reach  the 
point  of  efficiency,  or  better,  on  the  new  type  that  he  had 
reached  on  his  regular  machine?  When  we  carry  him 
along  at  his  average  previous  earnings  he  merely  has 
to  run  along  without  exerting  any  particular  effort,  for 
he  is  guaranteed  his  previous  average  wage  and  why 
.should  be  exert  himself  to  produce  more  work  when  he 

is  getting  paid  what  he  previously  earned? 

The  Need  for  Diplomacy 

Mr.  Tipper:  That  is  a  very  acute  and  practical  ques- 
tion, and  it  can  be  answered  in  two  ways:  First,  it  is 

not  likely  that  in  100  per  cent  of  the  cases,  it  will  be 

necessary  to  change  a  man's  job  immediately.  Neverthe- 
less that  is  not  the  answer  to  the  question.  The  formal 

method  of  doing  a  thing,  the  decision  of  a  plan,  is 
usually  the  poorest  method  of  starting  it  with  human 

beings.  It  is  like  saying  to  a  man,  "I  am  going  to  shift 
your  job  today  and  next  week  I  am  going  to  talk  it  over 

with  you."  I  have  got  to  sell  him  that  shift.  If  I  say  to 
him,  "Bill,  you  are  a  good  man.  I  think  you  have  a  little 
more  capacity  than  just  this  job,  and  I  have  a  little 
problem  here.  I  wish  you  would  shift  yourself  over  to 
this  particular  proposition  and  see  if  you  cannot 

straighten  it  out  for  me,"  I  can  capture  his  interest  and 
get  him  working  on  the  job.  He  does  not  know  that 
there  is  any  shift.  He  is  merely  helping  me  out.  If  it  is 
valuable  for  him  to  change  his  job,  it  demonstrates  itself 
to  him  and  to  me  without  any  formal  demand  that  he 
remove  himself  from  this  plant  and  go  over  there.  There 
is  a  tremendous  amount  of  inertia  to  overcome.  We 

do  not  like  to  move  until  we  reach  a  certain  stage  of 
responsibility.  After  that  we  move  automatically, 

because  that  responsibility  has  bred  the  habit  of  move- 
ment in  us,  but  before  that  we  have  great  inertia;  and, 

as  your,  intellectual  capacity  decreases  or  the  necessity 
for  it  decreases,  your  desire  for  movement  decreases. 
When  you  do  not  use  the  muscles  they  become  so  weak 
that  you  cannot  use  them  after  a  while.  The  same  is 
true  of  your  mentality.  It  is  painful  to  bring  it  back 
into  actual  existence  and  u.sefulness,  just  as  in  the  case 

of  a  sleeping  limb  it  i.s  painful  to  bring  it  back  to  use- 
fulness. Some  of  the  pain  is  going  to  occur,  and  I  do 

not  believe  that  in  every  case  it  will  be  po.ssible  to 

change  the  whole  proposition,  or  any  single  job,  as  a  for- 
mality; but  I  believe  that  you  can  find  out  much  and  dis- 

cover the  changes  that  are  valuable  if  you  will  approach 
it  not  as  a  formal  but  rather  as  an  informal  proposition. 
I  believe  in  never  revolutionizing  any  organization.  It 
is  a  painful  process  and  it  takes  so  much  longer  to  get 
the  balance ;  the  pendulum  is  always  swinging  too  far. 
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You  can  only  do  it  by  evolutionary  methods.  To  find 
out,  you  have  to  begin,  and  the  best  way  is  to  begin 
informally  with  a  problem  as  it  comes  up.  If  you  do  it 
that  way,  I  think  that  you  can  get  over  much  of  the 
difficulty,  although  you  are  bound  to  have  come. 

Mr.  Dittmann:  Assuming  that  you  have  100  men 

operating  a  particular  type  of  machine,  had  you  con- 
sidered taking  each  of  these  men  as  an  individual  case 

or  do  you  believe  that  the  record  the  first  half  dozen  or 
so  of  these  men  make  in  this  change  of  operation  will  be 
sufficiently  convincing  and  enough  of  an  incentive  for 
the  others  to  agree  to  change  over  to  a  different  type  of 
machine? 

Mr.  Tipper  :  I  think  it  is  better  not  to  start  with  too 
many  men  at  first, 

Mr.  Dittmann:  I  am  assuming  taking  one  at  a 
time. 

Mr.  Tipper:  If  you  take  one,  two  or  three  men  and 
give  them  suflScient  time  so  that  they  are  finally  efficient 

in  two  or  three  men's  jobs,  as  a  problem  they  will  selT 
it  much  better  than  you,  if  it  really  answers  the  purpose 
and  gives  an  added  interest  to  the  men,  an  incentive. 
By  taking  the  problem  of  one  or  two  this  itself  will 
bring  you  finally  a  demand  on  the  part  of  others,  and 
the  more  intelligent  man  will  demand  it  first  because  he 
will  see  the  value  of  it.  I  think  that  there  is  no  other 
way  to  do  it.  I  would  not  counsel  anybody  in  any  of 
these  changes  to  proceed  as  though  this  thing  was  a  for- 

mal plan.  I  do  not  know  how  it  will  work  out  in  the  next 
generation  or  two.  I  simply  point  out  that  we  have 
stultified  a  man  over  what  he  was  100  years  ago,  and  we 
cannot  continue  to  do  that  without  producing  a  nation 
of  brutes  before  we  get  through.  We  must  turn  around 
and  I  do  not  think  that  it  is  wise  to  go  too  fast  the  other 
way.  Otherwise,  we  will  get  utter  confusion  and  dis- 

organization instead  of  an  orderly  progress  of  organi- zation. 

Extending  the  Use  of  Precision 
Gage  Blocks 
By  Robert  Coates 

It  seems  to  me  that  the  increasing  use  of  precision 
gage  blocks  for  checking  up  work  opens  a  fruitful  field 
for  discussion  on  methods  for  extending  their  range  of 
use  without  destroying  their  value  as  precision  measur- 

ing tools  by  subjecting  them  to  excessive  use  or  abuse. 
With  some  firms  precision  blocks  are  as  yet  in  the 

luxury  class  and  in  no  immediate  danger  from  use. 
Others  treat  them  with  the  same  awe  and  reverence 
that  was  accorded  the  micrometer  about  thirty-five 
years  ago. 

Some  firms  may  have  surplus  sets  (I'm  not  checking 
up  malefactors  of  great  wealth)  but  most  of  us  figure 
we  are  lucky  if  we  can  get  the  use  of  one  set  occasion- 

ally; therefore,  the  problem  is:  How  can  we  extend 
the  use  of  a  set  without  destroying  its  value  as  a 
standard,  or  temporarily  reduce  the  range  of  combina- 

tions by  having  some  blocks  tied  up  on  work  in  the 
process  of  construction? 

One  of  the  most  convenient  aids  I  have  found  to  use 

in  conjunction  with  the  precision  blocks  is  the  adjust- 
able parallel.  This  is  a  standard  tool  made  in  a  variety 

of  sizes,  the  range  of  which  can  be  increased  by  the 

addition  of  extension  pins  screwed  in  on  one  edge  and' 
the  ends  of  the  pins  ground  parellel  with  the  adjustable 
base. 

This  method  gives  very  good  results  in  locating  the 
position  of  holes  in  dies,  jigs,  etc.,  on  the  lathe  face- 

plate when  used  in  combination  with  the  conventional 
90-deg.  angle  piece,  the  internal  faces  of  which  are 
located  at  predetermined  distances  from  the  axis  of 
the  spindle. 

In  using  precision  blocks  for  locating  the  position  of 
work  on  the  faceplate  or  some  substitute  that  has  been 
set  by  comparison  with  these  tools  it  is  always  well  to 
remember  that  it  does  not  follow  as  a  natural  sequence 
that  the  hole  made  will  be  in  the  exact  location.  This 
is  due  to  the  fact  that  the  location  was  determined  when 
the  spindle  was  at  rest  and  that  the  hole  was  made  when 
the  spindle  was  running  and  probably  out  of  dynamic 
balance;  therefore,  if  you  use  blocks  or  a  substitute 
set,  counterchecking,  prior  to  finishing,  the  hole  to 
exact  size,  is  always  desirable. 

I  would  further  add  that  the  adjustable  parallel  is 
very  convenient  for  measuring  snap  gages  during 
process  of  grinding  and  its  near  relative,  known  as  the 
adjustable  planer  and  shaper  gage,  possesses  the  same 
latent  possibilities  for  larger  work.  This  may  serve  as 
a  suggestion  for  some  of  the  budding  Johannsons  to  get 
out  precision  adjustable  parellels  provided  with  means 
to  receive  extension  rods  of  various  lengths. 

Setting  the  Milling-Machine  Vise  in 
Alignment 

By  J.  A.  Raught 

On  page  356  of  the  American  Machinist,  under  the 
above  title,  John  A.  Grill  gives  out  a  bit  of  information 
that  is  to  some  extent  misleading  because  of  the  fact 

that  in  setting  a  milling-machine  vise,  the  in  and  out  feed 
should  not  be  depended  upon  if  one  expects  the  work  to 
come  square.  The  in  and  out  feed  is  seldom,  if  ever, 
perfectly  square  with  the  ways  of  the  table,  especially 
after  wear  has  been  taken  up  by  tightening  the  gib. 

If  Mr.  Grill  wants  to  set  the  vise  at  a  right  angle 
to  the  table  ways  let  him  get  a  square  that  he  knows 
to  be  perfect,  place  the  beam  against  the  solid  jaw  of 
the  vise  and  hold  it  there  with  a  block  of  wood  between 
it  and  the  movable  jaw,  with  the  blade  lying  parallel 
(or  nearly  so)  with  the  table  ways;  then  he  may 
proceed  to  line  up  the  blade  by  means  of  a  reliable 
dial   indicator. 

If  an  indicator  is  not  available,  inside  micrometers 
are  next  to  be  desired,  and  as  a  substitute  for  them 
use  a  pair  of  outside  micrometers  just  as  you  would 
the  inside  tool.  If  none  of  the  three  articles  are 

available,  use  a  piece  of  quarter-inch  drill  rod  rounded 
at  the  ends  as  a  length  gage. 

Run  the  table  back  and  forth  nearly  the  full  length 
of  the  blade  of  the  square,  taking  all  measurements 
from  a  single  point  at  each  end. 

If  the  work  is  of  such  a  nature  that  it  requires  the 
in  and  out  feed  only,  the  solid  jaw  of  the  vise  should 
be  set  parallel  or  at  right  angles  to  the  in  and  out  ways, 
as  the  case  may  require,  by  cranking  the  table  in  and 
out  and  using  the  square  in  the  vise  as  before;  or  a 
parallel  as  he  shows  in  his  cut,  depending  of  course 
on  which  way  he  wants  to  stand  the  vise. 

I  also  beg  to  disagree  with  Mr.  Grill  when  he  says      i 

that  the  micrometer  can  be  held  firml>'  in  the  way  shown      \ 
without  injuring  it  if  good  judgment  is  used.    A  micro- 

meter should  never  be  pinched  between  two  pieces  of 
metal  unless  the  pieces  are  well  padded  with  felt. 
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Forging  Mechanic's  Hand  Tools By  J.  V.  HUNTER 

There  are  many  mechanic's  hand  tools,  used 
extensively  in  connection  with  general  steel  and 
machine  assembly,  that  are  made  by  forging. 
The  simple  and  accurate  forging  methods  used 
by  cne  shop  in  the  production  of  such  tools  are 
described  and   illustrated   in   this   article. 

MANY  manufacturing  and  erecting  plants  main- 
tain more  or  less  of  a  force  in  their  blacksmith 

shops  to  produce  small  lots  of  hand  tools  to  meet 
their  current  daily  needs,  though  usually  such  tools 
could  be  purchased  at  less  cost  from  a  tool  manufacturer 
who  has  specialized  in  this  work. 

In   the   forging  shop   of   the   Ketler-Elliott    Erection 
Co.,  Chicago,  111.,  power  hammers  are  exclusively  used 

FIG.   1.      DIES  FOR  FORGING  DRIFT  PINS 

for  tool  forging,  each  hammer  being  well  equipped  with 
suitable  dies  for  the  work  upon  which  it  is  engaged. 
Among  the  simplest  tools  forged  are  the  drift  pins 

that  are  used  in  connection  with  the  erection  of  struc- 
tural steel  work.  A  sample  of  the  common  form  of 

drift  pin.  A,  Fig.  1,  is  seen  lying  on  the  pair  of 
hammer  dies  which  were  used  for  its  production.  These 
pins  are  worked  from  the  end  of  a  bar  which  is  heated 
in  an  oil  furnace. 

The  smith  for  his  first  operation  draws  down  the 
forward  end  of  the  bar  between  the  tapered  flats  B,  and 
then  rounds  it  up  to  a  conical  form  in  the  pass  C. 
Gaging  the  length  from  a  fixed  stop  on  the  far  side 
of  the  hammer  he  starts  to  draw  the  inner  end  of  the 
drift  pin  as  shown  in  Fig.  2.  A  few  blows  of  the 
hammer  with  a  quarter  turn  between  each  blow  partly 
draws  the  taper  on  the  inner  end,  and  this  is  then 
finished  in  pass  D,  Fig.  1.  The  nearly  completed  pin 
is  cut  from  the  bar  by  the  hot  chisels  E  dovetailed 
into  the  ends  of  the  dies,  after  which  it  receives  a  few 
finishing  blows  on  each  end  to  straighten  and  finish 
it.  The  other  two  passes  in  this  pair  of  dies  are 
for  forging  a  smaller  pin. 

Two  classes  of  pneumatic-hammer  chipping-chisels 
with  either  forged  or  machined  shanks  are  furnished 
by  these  shops.  The  former  type  is  of  the  greater 
interest  because  one  rarely  thinks  of  forging  work  being 
done  to  close  enough  limits  for  this  purpose. 

One  of  the  forged  chisel  shanks  is  shown  in  Fig.  3 
at  A,  together  with  the  dies  in  which  it  was  produced. 
The  operator  handling  this  work  under  a  Mayer  trip 
hammer  is  shown  in  Fig.  4,  and  it  is  possible  to  gain 
an  idea  from  this  of  the  method  of  feeding  the  chisel 
blank    through    the    guide    plate    B,    Fig.    3,    attached 

KIG.  Z,  "OAGINO  STOCK  FOR  PINS 

to  the  front  of  the  lower  die.  For  the  first  operation 
the  smith  breaks  down  the  shoulder  C  in  the  left  pass 
D  of  the  die.  In  doing  this  the  piece  is  in.serted 

clear  to  the  back  of  the  tong's  jaw,  and  the  nose  of 
the  latter  is  then  held  flush  against  the  face  of  the 

FIG.  3.     HAMMKH  UlliS  FOR  SHANKS  OK  CHISELS 
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FIG.    4.      OPKRATOH    I-OIIUING    CHISEL.    SHANKS 

guide  plate  which  thus  acts  as  a  gage  during  the 
breaking-down  operation  so  that  the  correct  amount  of 
material  will  be  used  to  form  the  shank.  The  shank  is 
then  inserted  in  the  pass  E  where  a  number  of  blows 
are  used  to  work  the  hexagonal  section  into  form,  and 
the  round  shoulder  on  the  rear  end  of  the  pass  draws 
that  portion  of  the  shank  more  closely  to  size.  A  strong 
blast  of  air  from  the  pipe  F  is  constantly  used  on  the 
dies  to  keep  their  surfaces  free  from  scale. 

At  a  nearby  anvil  the  smith  cuts  off  the  excess  length 
of  the  shank  with  a  hand  hammer  and  hot  chisel,  and 
the     a  few  more  blows  are  given  between  the  hammer 

dies,  turning  a  different  side  up  for  each,  to  insure 
that  it  will  be  close  to  the  required  size.  The  smith 
tests  the  forgings  with  a  "pass  and  not-pass"  ring  gage 
in  which  the  necessary  allowance  has  been  made  to  pro- 

vide for  thff-shrinkage  of  the  steel  on  cooling. 
The  cutting  end  of  the  chisel  is  forged  under  a 

Bradley  hammer,  the  dies  being  illu.strated  in  Fig.  5. 
These   have   several    passes    with    different    degrees   of 

KIG.  «.     FRONTJiVrRW  OF  DIES  FOK  .STAR  CHISELS 

taper  so  that  they  are  suitable  for  making  several 
types  of  chisels.  At  the  left  of  the  dies,  the  smith  is 
shown  holding  the  forged  blank  on  a  small  nicking  chisel 
that  is  provided  to  cut  off  any  excess  protruding  from the  end. 

An  unusual  pair  of  dies  for  forming  star  chisels 
under  a  Nazel  hammer  is  illustrated  in  Figs.  6  and  7 
together  with  some  of  the  chisels  produced  at  A.  In 
action  the  dies  depend  upon  both  direct  stroke  and  side 
thrust,  utilizing  the  former  to  do  the  greater  portion 
of  the  work,  while  the  side  thrust,  which  is  more  a 
matter  of  providing  support  for  the  sides  of  the  star, 
is  obtained  by  means  of  swinging  arms  actuated  by  the 
dovni  stroke  of  the  upper  die. 

The  forging  work  is  done  by  the  inserted  dies  B, 
Fig.  6,  carried  on  the  main  bodies  of  the  upper  and 

KIG.    5.      SHKARI.VG    KNDS    OF    FOHGKIi    CHISELS FIG.  7.     INSIDE  FACES  OF  STAR-CHISEL.  DIES 
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Jower  die  blocks,  which  actually  form  the  imprint,  and 
thrust  out  the  sides  of  the  star.  Then  the  chisel  is 

given  a  quarter  turn  and  worked  further  forward  into 

the  dies,  and  as  this  is  done  the  side-thrust  dies  C, 

FIG.    8.      FOHCIXG    BJ.'ANK    FOR    RIVET    SKTS 

carried  on  the  swinging  arms,  maintain  and  further 
shape  up  the  imprints  previously  formed. 

The  swinging  arms  are  fastened  to  the  lower  die  block 
by  means  of  the  heavy  pin  D,  and  in  addition  have  a 

half-round  bearing  directly  upon  the  lower  die  block 
to  prevent  the  hammer  blows  from  shearing  off  the 
pins.  When  opened,  the  arms  stand  in  such  a  position 
that  the  inclines  F  in  the  top  die  can  catch  them  on  the 
down  stroke  and  draw  them  with  a  smart  blow  in 

upon  the  work.  When  the  upper  die  rises,  the  loop 
spring  E  throws  the  arms  into  the  open  position. 

In  the  view  of  the  working  faces  of  the  dies,  Fig.  7, 
it   will   be   seen   how   relatively    heavy   the   arms   have 

Fir?.    9.      MKTHOn    OF    niiAWlNG    SLEDGE    TAPERS 

been  made,  in  comparison  with  the  die  inserts,  to  insure 
them  against  the  possibility  of  breakage.  Heavy  dowel 
pins  B  have  been  provided  as  an  aid  to  keeping  the  dies 
in  correct  alignment.  In  operation  the  smith  feeds  the 
hot  bar  into  the  wider  or  front  end  of  the  dies,  giving 
it  a  quarter  turn  between  each  blow,  and  feeding  it 
rapidly  back  as  the  imprint  is  deepened  and  worked 
to  greater  length.  When  fully  formed,  a  slight  further 
advance  carries  the  end  to  the  hot  chisels  C,  where  it 
is  trimmed.  At  the  same  time  a  bevel  edge  is  formed 
on  each  wing  of  the  star  by  the  bevel  D  behind  the 
hot  chisels,  so  that  only  a  small  amount  of  filing  is 
required  to  put  the  cutting  end  in  shape  for  use. 

Rivet    sets    for   air   hammers    are   forged    from    bar 

KH,     »..       riJNCHING  HOLES   IN  SMALL  SLKDCiE.'! 

stock  under  a  Bradley  hammer  using  a  set  of  two-pass 
dies.  The  first  pass  is  used  for  breaking  down  the 
stock  and  roughing  to  shape;  and  the  second  pass, 
shown  in  operation,  Fig.  8,  finishes  the  forging  complete 
ready  for  shearing  from  the  bar.  The  forgings  require 
several  machine  operations  for  completion,  including 
the  turning  of  the  shanks  to  size,  turning  to  shape  and 

grinding  after  hardening  for  an  accurate  fit  in  the  "air- 

gun." 

Small  sledges  and  heavy  rivet  hammers  are  forged 
under  a  Nazel  hammer.  Special  dies  have  not  been 
provided  for  this  work  and  in  order  to  draw  the  taper 
on  each  side  of  the  forging  it  is  necessary  to  use  a 
taper  flatter  of  double  the  angle  required  for  one  side, 
as  illustrated  in  Fig.  9.  The  hole  is  hot  punched,  and 
in  Fig.  10  the  helper  is  shown  holding  the  die  ready 
to  slip  under  the  forging  so  that  the  hot  slug  may 
be  forced  through  into  it.  After  punching  a  slightly 
tapered  drift  is  driven  into  the  hole,  first  from  one  side 
and  then  from  the  other  so  that  the  hole  will  taper  in 
both  directions,  from  the  middle,  and  make  it  possible 
to  attach   the  handle  more  securely. 

Converting  a  Shaping  Machine  to  a 
Power  Hacksaw 

By  .1.  A.  Raught 

Some  eighteen  or  twenty  years  ago  a  man  with  whom 
I  am  well  acquainted  had  an  old  shaping  machine  that 
was  so  badly  worn  and  so  poorly  designed  that  he  had 
decided  to  consign  it  to  the  scrap  heap;  but  being  in 
need  of  a  hacksaw  he  reasoned  that  in  this  old  machine 

he  had  about  everything  necessary  but  the  bow-frame. 
Therefore,  he  had  one  forged  with  a  long  bar  and 
attached  it  to  the  left  side  of  the  rear  end  of  the  ram. 

A  T-shaped  forging  fastened  in  the  toolpost  served  as 
a  guide  for  the  frame  of  the  saw. 

Although  several  modern  saws  have  been  installed  in 

this  factory,  the  old-timer  has  never  been  displaced 

because  of  its  capacity,  its  accuracy  and  ease  of  manipu- 
lation. 
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Notices  and  Claims  Under  Compensation  Acts— II 
By   CHESLA   C.   SHERLOCK 

The  matter  of  reporting  accidents  having  been 
disposed  of  in  Part  I,  the  equally  important  point 
of  filing  a  claim  for  compensation  is  taken  up  in 
this  article.  The  author  brings  out  forcibly  the 
need  for  close  observance  of  the  prescribed  rules 
and   points    out   some    pitfalls   for   the    unwary. 

(Part  I  appeared   in   last    wrrJc's   i.isur.) 

IN  THE  previous  discussion  wa  found  that  it  was 

necessary  under  the  workmen's  compensation  acts 
for  the  injured  workman  to  give  the  employer  notice 

of  the  accident  or  injury  within  a  certain  specified  pe- 
riod of  time  fixed  by  law,  varying  in  the  respective  states 

from  10  to  30  days.  We  found  that  this  notice  of  acci- 
dent or  injury  was  a  period  of  limitation  and  that  it 

absolutely  fixed  a  condition  precedent,  in  the  majority 
of  cases,  which  must  be  complied  with  by  the  workman 
before  he  could  hope  to  receive  compensation  for  his 
injury. 

In  the  present  discussion  we  are  to  consider  the 
decisions  dealing  with  the  necessity  of  the  workman 

filing  a  claim  for  compensation  upon  the  employer. 
And  in  order  that  the  employer  may  not  fall  into  the 

error  so  many"  people  do,  it  must  be  remembered  that 
the  giving  of  notice  of  an  accident  is  not  in  any  sense 
the  filing  of  a  claim  for  compensation.  They  are  two 
separate  and  distinct  duties  resting  upon  the  injured 
workman  and  they  are  two  very  neccessary  steps  in  the 
matter  of  going  about  getting  a  compensation  award. 

There  is  a  period  of  limitation  placed  upon  the  time 
when  a  workman  can  file  a  claim  for  compensation,  just 
as  there  is  a  period  of  limitation  placed  upon  the  time 
when  he  can  give  notice  of  accident  or  injury,  and  the 
reasons  for  this  limitation  are  very  similar  to  those 
given  for  the  notice  of  accident. 

This  much  is  settled  at  law:  The  portion  of  the 
statute  requiring  the  workman  to  file  a  claim  for  com- 

pensation is  mandatory  and  it  is  absolutely  impossible 
for  a  workman  to  hold  his  employer  for  compensation 
unless  he  has  filed  his  claim  within  the  time  specified 
by  the  statute.  Formerly  the  courts  were  disposed  to 
treat  this  provision  lightly  and  they  did  not  hesitate  to 
stretch  a  point  in  favor  of  the  workman,  but  you  do 
not  find  them  taking  any  such  action  today.  More 
attention  is  being  paid  to  the  technical  provisions  of 
the  statutes,  as  is  invariably  the  case  in  a  well  settled 
system  of  jurisprudence.  In  the  beginning  of  things, 
we  do  not  have  the  technicalities  to  notice  that  we  do 
when  the  system  settles  itself  into  well  ordered  practice. 

As  in  the  previous  discussion,  the  cases  mentioned 
herein  are  all  new,  none  quoted  being  more  than  two 
years  old,  and  some  have  been  decided  within  the  last 
six  months. 

In  Illinois  the  court  held  that  the  statute  requiring 
claims  to  be  filed  within  six  months  was  mandatory 
and  could  not  under  any  circumstances  be  dispensed 
with,  and  that  no  right  of  action  in  favor  cf  the  injured 
workman  exists  without  proof  that  such  claim  was  filed 
within  the  time  limit  fixed  by  the  Act. 

In  a  Michigan  case  it  was  shown  that  the  injured 
workman  had  twice  stated,   in  answer  to  inquiries  by 

'the  Industrial  Accident  Board,  that  he  did  not  propose 
to  accept  compensation,  but  expected  to  bring  an  action 

against  the  employer  under  the  Federal  Employer's 
Liabilty  Act.  No  claim  was  filed  until  13  months  after 
the  happening  of  the  accident  and  then  only  after  he 

had  been  denied  recovery  under  the  Federal  Employer's Liability  Act. 

The  court  set  aside  an  award  of  compensation  in  favor 
of  the  employee  made  by  the  commission,  saying  that 
the  statutory  provision  relative  to  notice  of  claim  within 

six  months  aff'ected  not  only  the  right,  but  also  the 
remedy  of  the  employee.  Said  the  court:  "The  con- 

dition of  giving  notice  of  a  claim  for  compensation, 
controlling  the  right  to  demand  the  same,  is  clear.  .  .  . 
Perhaps  the  legislative  rule  ought  to  be  changed,  a 
question  for  the  legislature.  But  I  can  see  no  difficulty 
in  such  a  case  if  the  right  to  compensation  under  the 
Michigan  law  is  preserved  by  notice,  although  the  ri^ht 
may  be  doubtful.  If  the  case  falls  within  the  Federal 
statute,  the  remedy  under  that  statute  is  exclusive;  if 
within  the  Michigan  law,  the  Federal  law  has  no  appli- 

cation. But  if  a  right  under  the  Michigan  law  is 
claimed,  notice  of  the  claim  must  be  given  within  six 
months  after  the  injury  is  received." 
When  workmen  find  themselves  in  diflficulty  because 

they  have  been  slow  in  making  their  claim  for  com- 
pensation, they  naturally  raise  the  question  as  to  when 

the  statutory  period  of  time  commences  to  run,  as  to 
whether  it  commences  to  run  at  the  time  of  the  accident 
or  when  disability  first  occurs.  Here  we  find  prac- 

tically the  same  point  arising  that  we  did  under  the 
consideration  of  when  it  was  necessary  to  give  notice 
of  an  accident. 

In  a  New  York  case  it  was  shown  that  under  the 
New  York  statute  a  claim  must  be  filed  within  one 
year  after  injury,  or  the  right  to  compensation  will 
be  forever  barred.  In  this  case  the  accident  occurred 
on  Jan.  10,  1916,  and  the  claim  was  not  filed  until 
Jan.  10,  1917.  The  employer  contended  that  the  claim 
was  barred,  as  in  computing  time  reckoned  by  years 
the  day  from  which  the  time  is  reckoned  shall  be  in- 

cluded. The  court  did  net  so  find,  however.  It  quoted 
from  the  General  Construction  Law,  which  contained 

the  following  provision:  "The  day  from  which  any 
specified  period  of  time  is  reckoned  shall  be  excluded 

in  making  the  reckoning."  So  the  court  held  that  as 
the  day  from  which  reckoning  must  be  made  is  ex- 

cluded, it  followed  that  the  claim  had  been  filed  on time. 

Employer  Mus;  Be  Formally  Notified 

Again,  we  find  the  question  of  the  knowledge  of 
the  employer  entering  in  and  raising  a  doubt  as  to 
whether  it  is  necessary  to  make  a  formal  claim  for 
compensation  when  the  employer  already  has  knowledge 
of  the  workmen's  intention  to  claim  it. 

In  a  Nebraska,  cas»  it  was  showii  that  the  employer 
had  knowledge  of  the  injury  but  that  no  claim  had  been 
made  by  the  employee  for  compensation  within  the  six 
months  as  provided  by  the  statute.  The  statute  re- 

quired that  notice  of  the  injury  shall  be  given  "as  soon 
as  practicable  after  the  happening  thereof."  The  em- 

ployee contended  that  no  distinction  was  made  bv  the 
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statute  between  giving  "notice  of  injury"  and  "making" 
claim  for  compensation,  and  since  notice  was  unneces- 

sary when  the  employer  had  knowledge  of  injury,  no 
claim  need  be  made.  The  court,  however,  held  that 
giving  of  notice  and  making  claim  for  compensation 
were  distinct  and  separate  prerequisites  to  bringing 
an  action  for  compensation. 

Said  the  court,  speaking  of  statutory  provisions: 

"It  is  a  statute  of  limitations,  telling  the  claimant 
having  a  valid  claim  within  what  time  he  must  prose- 

cute it,  if  at  all.  The  seeming  contradiction  in  the 
language  in  that  the  employer  appears  to  be  privileged 

to  begin  the  suit  within  one  year,  whereas  the  claimant's 
rights  might  be  lost  by  his  failure  to  mrke  the  claim 
within  six  months,  exists,  if  at  all,  in  the  words,  not 
the  sense.  Surely,  no  substantial  right  would  be  denied 
the  employer,  even  if  denied  the  right  Lo  commence 
an  action  to  have  settled  a  claim  against  him  already 

barred." 
Proof  of  Filing  of  Claim  Necessary 

Since  the  filing  of  a  claim  for  compensation  is  a 
necessary  step  in  the  right  to  maintain  an  action  for  it, 
it  follows  that  it  is  necessary  for  the  party  upon  whom 
such  duty  rests  to  be  able  to  offer  proof  that  the  claim 
was  made  in  the  proper  manner  and  within  the  time 
specified  by  the  statute. 

In  an  Illinois  case  it  was  shown  that  a  notice  of 
claim  for  compensation  was  acknowledged  by  the  general 
attorney  of  the  employer  on  Nov.  6,  1913,  and  that 
the  accident  occurred  on  Oct.  2,  1913.  The  court  held 

that  the  introduction  of  the  general  attorney's  letter 
showed  prima  facie  that  the  employer  and  general  at- 

torney received  notice  before  Nov.  6,  1913.  In  the  same 
case  it  was  held  that  the  production  of  the  notice  of 

the  claim  in  the  court  on  the  demand  of  the  employee's 
attorney  positively  proved  that  the  employer  or  attorney 
had  received  notice. 

In  a  California  case  it  was  shown  that  the  applicant 
had,  within  six  months  of  the  injury,  filled  out  an  infor- 

mation blank  concerning  his  injury,  but  had  not  filed 
formal  application  for  compensation  until  after  the 
expiration  of  six  months. 

The  court  annulled  the  commission's  award,  raying: 
"In  the  matter  now  before  us  the  commission  was 
asked  to  do  nothing  juc''cially  by  the  request  for  a 
rating.  That  request  sought  no  action  on  the  part 
of  the.  commissioners  whereby  they  might  bring  the 
adverse  parties  into  court  or  might  acquaint  themselves 
with  the  facts  either  from  personal  examination  or 
by  reports  of  their  own  experts.  It  did  not  ask  that 
the  employer  or  the  surety  be  required  to  present  any 
defense  either  might  have,  and,  as  a  matter  of  fact, 
neither  was  called  upon  to  appear  and  defend  until 
many  months  later." 

In  a  Massachusetts  case  the  question  was  raised  as 
to  whether  a  claim  can  legally  be  filed  by  an  attorney 

for  the  claimant.  Said  the  court:  "The  claim  for  com- 
pensation filed  by  the  attorney  for  the  dependents  on 

July  21,  1915  is  the  one  relied  on;  and  it  complies  with 
all  the  requirements  of  the  statute.  It  states  the  time, 
the  place,  cause  and  nature  of  the  injury;  it  is  signed 
on  behalf  of  the  dependents  by  the  attorney  who  rep- 

resented them  at  the  hearing,  and  it  was  filed  within 

six  months  after  the  death  of  the  employee." 
In  an  English  case  the  applicant  claimed  that  she 

had  filed  her  claim  for  compensation  within  the  regular 
specified  time  by  addressing  and  mailing  a  letter  to 
her  employer  and  that  she  had  so  addressed  and  mailed 

two  separate  letters.  The  employer  showed  that  four 
clerks  opened  and  sorted  the  mail  as  it  came  in  and 
offered  two  of  them  to  testify  that  no  such  letter  had 

arrived.  A  search  of  the  employer's  files  also  disclosed 
that  nothing  had  come.  Lord  Cozens-Hardy,  M.  P., 

who  is  the  English  authority  on  workmen's  compensa- 
tion, in  trying  the  case,  said:  "No  doubt  a  letter 

properly  addressed  and  posted  raises  a  presumption  that 
it  is  received.  It  is  only  a  presumption  which  may 

be  easily  rebutted." 
While  he  seemed  to  have  his  doubts  as  to  whether 

the  letter  had  been  in  fact  written  and  posted,  he 
finally  decided  to  resolve  the  doubt  in  the  favor  of  the 
claimant  and  award  her  compensation,  but  he  threw 

out  a  strong  hint  that  it  was  going  "against  the  grain" 
to  do  it  and  that  henceforth  more  adequate  proof  of 
making  claim  would  have  to  be  offered. 

The  above  quotation  should  be  expressly  valuable  to 
American  employers ;  the  fact  that  it  is  from  an  English 
case  does  not  alter  the  situation,  as  the  courts  of  the 
two  countries  follow  each  other  in  their  decisions. 
It  simply  means  that  while  there  is  a  presump- 

tion against  the  employer  claiming  not  to  have  receiveii 
the  letter  or  the  notice  of  claim,  it  is  a  presumption 
which  may  be  easily  overcome  by  proper  showing,  there- 

by shifting  the  burden  of  proof  back  on  the  employee 
claiming  to  have  posted  the  claim. 

In  a  Michigan  case  the  question  arose  as  to  whether  or 
not  an  oral  statement  of  claim  was  sufficient  to  comply 
with  the  statute  regarding  claim  for  compensation. 

Said  the  court:  "Giving  the  claimant's  testimony  the 
most  favorable  construction  possible,  it  amounts  to  a 
statement  that  he  would  have  to  make  a  claim  for 
compensation  if  he  did  not  get  better.  We  think  this 

is  not  a  compliance  with  the  requirement  of  the  Act." 
It  will  be  observed  in  this  decision  that  the  court  does 

not  say  expressly  whether  a  direct  statement  of  claim 
would  comply  with  the  Act,  but  gives  the  inference 
that  an  oral  statement,  while  it  might  pass  the  test, 
is  to  be  frowned  upon  as  the  statutes  obviously  con- 

template a  written  notice. 
Very  often  where  there  has  been  a  delay  in  making 

a  claim  beyond  the  period  of  time  allowed  by  the  statute, 
the  workmen  seek  to  set  up  some  justification  for  their 
delay  and  to  obtain  a  ruling  from  the  courts  admitting 
them  to  an  award.  The  courts  have  been  called  upon 
many  times  to  consider  this  question. 

In  a  Michigan  case  it  was  held  that  because  a  work- 
man had  suffered  a  severe  injury  to  his  eye  did  not 

excuse  his  delay  in  waiting  beyond  the  statutory  time 

to  file  his  claim.  Said  the  court:  "The  six  months 
limitation  of  time  fixed  by  the  Act  for  claiming  com- 

pensation under  it  is  plainly  expressed,  with  no  qualifi- 
cations and  no  latitude  given,  by  proviso  or  otherwise, 

to  the  board  administering  it  for  extension  of  time." 
In  another  Michigan  case  it  was  shown  that  ihe 

workman  suffered  a  severe  injury  to  his  eye  but  did 
not  file  his  claim  for  compensation  for  more  than  ii 

years  after  the  original  accident  had  happened,  claim- 
ing that  he  had  not  definitely  lost  his  sight  until  within 

six  months  of  the  filing  of  his  claim.  The  court  held 

that  while  the  words  "accident"  and  "injury"  were  not 
synonymous  the  accident  produced  the  injury,  that 
in  point  of  time  they  were  concurrent,  and  that  as  the 
instant  case  was  governed  by  such  ruling  the  claim 
was  barred. 

This  case  is  a  clear-cut  decision  on  the  point  as  to 
whether  the  workman  should  file  his  claim  for  com- 
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pensation  within  six  months  of  the  accident  or  wait 
until  he  has  definitely  found  out  what  the  ultimate  effect 
of  the  injury  will  be.  Many  people  have  the  idea  that 
it  is  improper  to  move  for  compensation  until  they 

know  exactly  what  the  maximum'  disability  under  the 
injury  is  going  to  be. 

There  is  nothing  that  is  further  from  the  contem- 
plation of  the  compensation  acts  than  this  feeling,  and 

if  they  delay  too  long  they  are  very  apt  to  find  them- 
selves outside  the  pale  of  the  law.  The  injured  workman 

can  file  his  claim  for  compensation  within  six  months 
after  the  injury  or  accident  and  when  his  case  comes 
on  he  will  be  awarded  compensation  in  accordance  with 
his  disability  as  it  appears  at  the  time,  or  as  it  appears 
that  it  will  be  in  a  maximum  sense  in  the  future.  One 
award  does  not  forever  bar  future  claims,  if  they  are 
justified,  as  is  the  case  in  ordinary  actions  at  law. 

If  it  appears  at  some  future  date  that  a  greater  dis- 
ability has  resulted  from  the  injury  than  was  antici- 

pated at  the  time  the  award  was  made,  the  workman 
can  have  the  case  reopened  and  upon  a  proper  showing 
he  can  recover  the  additional  compensation  due  him, 
while  if  he  waits  in  the  first  instance  to  ascertain 
what  this  maximum  disability  is  going  to  he  before 
moving  for  his  compensation,  he  will  find  that  he  has 
lost  every  right  under  the  acts  that  he  ever  had. 

The  right  to  reopen  a  case  also  rests  in  the  employer 
and  if  he  feels  that  the  workman  has  obtained  a  grant 
which  is  fraudulent  or  in  error,  he  can  have  the  case 
reopened  and  upon  a  proper  showing  have  the  original 
award  reduced  or  increased,  just  as  he  pleases. 

In  a  Massachusetts  case  the  workman  claimed  that 
he  first  learned  on  Oct.  2,  1916,  that  he  had  permanently 
lost  the  use  of  his  legs,  due  to  an  injury  to  his  back, 
but  he  did  not  file  his  notice  of  claim  until  Oct.  30, 
1916.  It  appears  that  there  is  nc  specified  time  limit 
in  the  Massachusetts  act,  but  that  the  claim  for  com- 

pensation must  be  presented  to  the  employer  within  a 

"reasonable  time"  after  the  injury.  The  court  held 
that  the  claim  had  not  been  pre.^ented  within  a  "reason- 

able time"  after  Oct.  2,  1916. 
In  a  Michigan  case  the  court  said:  "The  language 

employed  to  effectuate  this  purpose,  when  read  in  con- 
nection with  the  context,  is  unambiguous  and  easily 

understood.  It  means,  if  it  means  anything,  that  the 
time  shall  begin  from  the  day  the  accident  happens 
and  the  injury  i.s  incurred.  To  say  that  the  time 
does  not  begin  to  run  until  the  claimant  is  fully  advised 
as  to  the  extent  of  his  injuries,  as  is  urged,  is  to  import 
something  into  the  section  which  is  not  there.  The 

words  'after  occurrence  of  the  same'  mean  the  same 
and  are  substituted  for  the  words  'after  the  happening 
thereof  occurring  in  the  preceding  sentence  with  refer- 

ence to  the  giving  notice  of  the  injury. 

"If  one  means  the  day  the  injury  occurred,  the 
other  does.  It  would  hardly  be  contended  that  the 
30-day  provision  for  giving  notice  of  the  injury  did 
not  commence  to  run  until  some  time  in  the  future, 
when  the  injured  party  discovered  the  extent  of  his 
injuries.  .  .  .  The  construction  which  the  section 
should  receive  is  that  the  time  commences  to  run 
from  the  day  ihe  accident  causes  the  injury.  This 

construction  is  in  keeping  with  the  intent  of  the  legis- 
lature to  create  a  statute  of  limitations,  and  thereby 

fix  a  time  when  employers  could  feel  certain  that  their 

liability  in  any  particular  case  had  ended." 
This  decision  clearly  establishes  the  rule,  and  it  is 

being  followed  elsewhere,  that  the  time  for  filing  com- 
mences to  run,  either  in  the  instance  of  the  notice 

of  accident  or  the  filing  of  the  notice  of  claim  of  compen- 
sation, from  the  day  the  accident  occurred,  the  only 

difference  between  the  two  being  that  the  legislature 
has  allowed  a  longer  time  in  which  to  file  the  claim  for 
compensation  than  it  allowed  for  giving  notice  of  the 
accident. 

In  case  of  disability  or  death  which  prevents  the 
claim  being  filed  within  the  specified  time,  there  has 
been  some  question,  as  the  statutes  in  many  of  the  states 
expressly  reserve  a  longer  period  of  time,  not  fixed,  to 
those  who  are  so  incapacitated  as  to  make  earlier  filing 
of  claims  impossible. 

In  Michigan  the  court  said  that  in  a  case  of  death 
the  claim  for  compensation  should  be  filed  within  six 
months  of  the  death  of  the  injured  workman.  Said 

the  court:  "Under  the  plain  requirement  of  our  statute 
it  was  incumbent  on  the  plaintiff  to  make  claim  for 
compensation  within  six  months  from  Feb.  11,  1915 

(date  of  husband's  death) .  She  having  failed  to  do  so, 
the  award  of  the  Industrial  Accident  Board  appealed 

from  was  without  jurisdiction  and  cannot  be  sustained." 
This  decision  raises  a  point  which  goes  to  the  whole 

root  of  the  matter  of  claims  that  have  not  been  filed 
within  the  limits  prescribed  by  the  statute.  The  court 
states  that  the  Industrial  Accident  Board  has  no  juris- 

diction over  a  claim  because  it  was  not  filed  within  the 
time  limit  specified  by  the  Act,  and  this  is  exactly  what 
the  failure  to  file  within  the  time  specified  does  to  all 
claims  that  might  otherwise  be  valid. 

The  legislature  has  expressly  limited  the  jurisdiction 
of  the  Industrial  Commission  to  tho.se  claims  which  are 

regularly  and  properly  filed,  and  unless  these  pre- 
requisites have  been  followed,  the  Industrial  Commis- 

sion has  no  jurisdiction  of  the  case,  and  indeed  no 
judicial  authority  has  any  jurisdiction  over  the  matter 

so  as  to  impose  an  award  upon  the  employer.  Thei-e 
must  be  some  limit  to  the  authority  of  the  commission 
and  as  to  the  liability  of  the  employer,  and  it  might 
as  well  be  here  as  elsewhere.  It  is  not  necessarily  sug- 

gested that  employers  should  take  advantage  of  these 
technicalities  in  order  to  defeat  their  just  obligations 
under  the  compensation- acts,  but  it  is  suggested,  in  the 
interest  of  all  compensation  claimants,  that  the  employer 
insist  upon  a  speedy  determination  of  eveiy  case,  and 
if  claims  have  to  be  filed,  the  employer  should  be  in- 

terested enough  in  the  matter  to  insist  that  those 
entitled  to  compensation  should  file  them  within  the  time 
and  according  to  the  manner  specified  by  the  statute. 

In  the  great  majority  of  cases  it  is  of  no  consequence 
to  the  employer,  from  a  financial  standpoint,  as  most 
employers  are  insuring  their  risk  elsewhere  and  since 
they  are  paying  premiums  to  protect  their  employees 
they  should  be  interested  in  aiding  the  employees  in 
every  instance  where  it  is  warranted,  in  getting  the 
compensation  to  ,which  they  are  rightfully  entitled. 
And  the  duty  devolves  upon  the  employer  to  advi.se  the 
injured  workman  or  his  dependents  as  soon  as  possible 
after  the  accident  as  to  their  rights,  and  particularly 
to  inform  them  as  to  the  technicalities  of  the  compen- 

sation statutes  which  are  so  apt  to  prove  dangerous 
pitfalls  for  the  unwary. 

There  is  nothing  more  pitiful  than  an  injured  work- 
man deprived  of  his  usefulness  as  a  wage  earner,  or 

helpless  dependents  who  have  lost  their  award  because 
of  ignorance  of  the  law. 
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AUTOMOTIVE    CONSTRUCTION 

Machining  Over  200  Cylinder  Blocks  Per  Hour 
THE  machinin

g  of  over 
200  cylinders  per  hour, 
with  a  total  output  of 

over  3,400  in  a  16-hr.  day, 
makes  it  necessary  to  provide 

rapid  and  convenient  means 

of  handling-  the  cylinder  blocks 
between  operations.  Fortu- 

nately, the  block  is  compara- 
tively light  in  weight  and  can 

be  handled  by  one  man  with- 
 

— 
out  difficulty.    The  main  prob- 

lem is  to  bring  a  constant  supply  of  castings  to  the  ma- 
chines as  needed,  and  also  to  provide  means  for  passing 

them  to  the  next  operation  without  congestion  or  loss 
of  time. 

By  FRED.   H.   COLVIN 
Principal   Associate  Editor,    American  Machinist 

The  large  number  of  cylinders  required  for 
the  Ford  output  necessitates  as  well  as 
makes  possible  the  introduction  of  unusual 
methods.  The  methods  described  and  il- 

lustrated make  an  interesting  study,  par- 
ticularly when  it  comes  to  deciding  how 

far  they  can  be  used  on  smaller  outputs. 

Fig.  1  gives  a  general  view 
of  the  conveying  system  used 

in  the  cylinder*department  and 
shows  how  a  steady  stream  of 
castings  flows  past  the  milling 
machines,  which  perform  the 
first  operation.    Each  cylinder 
block  is  mounted  on   a  small 
four-wheeled   truck    which   is 
carried  by  a  loosely  connected 

--^-— ——-—^— —————— -     chain  so  that  no  difficulty  is 
experienced  in  rounding  the 

corners,  the  truck  simply  making  contact  with  the 
raised  guards  on  the  outside.  This  conveyor  is  raised 
from  the  floor  and  supported  on  uprights  so  as  to  pass 
over  the  tables  of  the  milling  machines  and  to  allow  pas- 

Frn.    1.      CYDlNPIOIt    MILWNC    DEI'AVtTMK.MT.    SHOW  I  N'l ;    ( '( lAViOVOli 
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sage  underneath  where  necessary.  Rope  hoists  are  also 
provided  for  each  machine  to  handle  castings,  in  loading 
them  into  place  in  the  fixtures  in  which  they  are  held. 

These  hoists  are  supported  on  the  overhead  I-beams 
built  up  by  the  uprights  and  angles  as  shown. 

Some  idea  of  the  main  operations  can  be  had  from 
the  transformation  sheet.  Fig.  2,  in  which  the  numbers 

correspond  to  the  figure  numbers  in  the  article.  How- 
ever, only  about  a  third  of  the  total  operations  are 

shown  on  this  sheet.     The  first  machining  operation  is 

I 
1 
'""'~f"^~^ 

1 

f 

22 

H'lO.    -l.      TKANSFOKMATION    SHEKT    Foil    (1PKR.\TIONS    OX 
i-oRn  CYT.ixnions 

to  mill  the  four  locating  points  shown  at  A,  B,  C  and  D 
in  Fig.  3.  These  are  projections  cast  on  the  top  of  the 
cylinder  block  which  are  afterward  milled  off  in 

operation  4.  They  serve,  however,  to  locate  the  cylinder 
block  for  the  main  operation  of  milling  the  base  flange 

and  the  crankshaft-bearing  seat. 
The  top  of  the  cylinder  block  is  placed  under  the  yoke 

shown,  with  the  locating  points  toward  the  milling 
cutters  E  and  F,  and  the  edge  of  the  cylinder  block  rest- 

FIG.  3.      MII.I.I.VG  FOUR  I.()('.\T1.\G  SPOTS 

ing  on  the  hardened-steel  strip  G.  The  clamping  plate 
H  fits  along  the  base  flange,  forcing  the  flange  against 
two  locating  points,  one  being  shown  at  /  and  the  other 
hidden  by  clamping  plate  H.  This  locates  the  bottom 
flange  so  that  the  four  locating  spots  are  milled  parallel 
with  the  flange.    All  four  spots  are  miUed  at  one  setting. 

Resting  on  the  locating  points  just  milled,  and  also 

centered  by  the  outside  of  the  end  bearings  in  the  V- 
blocks  A,  B  and  C,  Fig.  4,  the  cylinders  are  bolted  in 
large  gangs  to  the  table  of  the  planer-type  milling  ma- 

chines shown.  Details  of  the  fixture  and  the  work  done 
are  shown  in  Fig.  5. 

The  construction  of  the  fixtures  is  shown  in  Fig.  5 

as  well  as  the  self -clamping  tongs  for  lowering  the  cylin- 
der blocks  into  position,  the  locating  points  for  support- 
ing the  flange,  and  the  guard  around  the  milling  cutters. 

It  should  be  noted  that  these  machines  carry  both  ver- 
tical and  horizontal  cutters.  The  former  face  off  the 

flange,  while  the  latter,  as  at  A,  mill  the  half-round  seat 
for  the  babbitt  for  the  three  crankshaft  bearings.  These 
machines  carry  32  cylinder  blocks,  there  being  eight 
rows  of  four  each.  Each  machine  handles  about  35 
blocks  per  hour. 

Next  comes  the  drilling  of  the  six  bolt  holes  by  which 

FlCr.    4.      MILLING    THE    BASb;    KLAN'GE 
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FIG.   5.      DETAILS  OK   FLANGK   MILLING 

the  bearing  caps  are  held  in  position.  These  also  serve 
as  locating  holes  for  future  operations.  This  is  done 
on  a  special  drilling  machine  of  the  inverted  type  shown 
in  Fig.  6.  The  arms  A  and  B  are  simply  for  convenience 
in  resting  the  cylinder  block  while  it  is  being  pushed 
back  into  position,  the  slides  C  and  D  supporting  the 
outer  end.  The  block  fits  this  opening  and  is  easily 
clamped  in  position  by  the  handwheel  E.  When  the 
cylinder  is  fully  clamped,  the  cam  F  is  out  of  the  way 
so  that  the  rod  G  can  spring  back  in  position  and  start 
the  feed.  This,  however,  cannot  be  started  until  the 
block  is  properly  clamped.  The  head  carrying  the  block 
then  feeds  down  over  the  drills,  each  machine  handling 
about  22  cylinder  blocks  per  hour. 

The  two  center  holes  are  then  reamed  on  the  special 
machine  shown  in  Fig.  7,  these  being  used  particularly 

as  the  future  locating  points.  With  the  conveyor  ar- 
rangement shown,  and  the  ease  with  which  these  can 

be  handled,  this  machine  has  a  capacity  of  about  125 
cylinder  blocks  per  hour. 

Then  comes  the  milling  of  the  top  and  sides,  as  sho%vn 
in  Fig.  8.  This  is  not  an  unusual  operation,  and  several 
types  of  machines  are  used  on  this  work.  The  latest 
machine  is  a  special  one  which  carries  32  cylinder  blocks 
at  each  setting,  and  handles  about  43  cylinder  blocks 

per  hour. 
The  cylinders  are  then  rough-bored  on  a  special  four- 

spindle  machine,  after  which  they  are  water-tested  by 
the  apparatus  shown  in  Fig.  9.    This  is  a  double  testing 

KIG.    i;.      UlilJLX.lNCi    .SIX    BliAlilNO  GAP    HOLK.S 

FIG.   7.      REAMING   THIO  TWO  CKNTRAt.  HOLES 

stand  and  enables  two  men  to  work  in  very  close  quar- 
ters. About  50  lb.  water  pressure  is  used,  and  as  can 

be  seen,  rapid  clamping  methods  are  provided  so  that 
the  work  can  be  handled  very  quickly.  Each  operator 
has  a  pump  which  enables  him  to  apply  pressure  easily 
and   rapidly. 

Milling  Both  Ends  of  Block 

Roth  ends  of  the  cylinder  block  are  then  milled  on 
the  double-head  milling  machine  shown  in  Fig.  10.  This 
is  a  simple  operation,  the  blocks  being  grouped  in  close 
order  on  a  long  table  which  passes  between  the  two 
milling  heads. 

The  second  boring  comes  next,  after  which  the  third 
or  finish-boring  is  done  on  the  machine  shown  in  Fig. 
11.  This  operation  also  includes  chamfering  the  upper 
end  of  the  bore  by  means  of  the  angular  cutters  shown 
on  the  boring  bar,  after  which  the  valve-stem  and  valve- 

seat  holes  are  roughed'  out  as  shown  in  Fig.  12.  The 
first  boring  is  done  at  the  left  and  the  reaming  at  the 
right.  The  racks  for  supporting  the  cylinder  blocks  are 
clearly  shown  between  the  two  rows  of  machines. 

Careful  attention  is  paid  to  the  valve-stem  holes  and 
the  push-rod  holes,  both  being  carefully  reamed  within 
close  limits.  The  valve-seat  holes  are  cleaned  out  with 

an  electric  drill  and  are  then  rebored  on  special  multiple- 
spindle  drilling  machines.  Special  drilling  machines 
are  used  wherever  it  is  advantageous  to  do  so,  two  of 
these  being  shown  in  Figs.  13  and  17. 

The  machine  shown  in  Fig.  13  drills  15  holes  in  all 
from  three  directions.  The  cylinder  block  is  located  by 
means  of  the  guide  rail  A  which  fits  the  seats  for  the 

babbitt  bearings,  and  the  block  rents  on  the  hai-dened 
rails  B  and  C.    A  cam  action  locks  the  cylinder  in  plac°. 
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FIG.    8.      MILLING    TOP    ANM)   SIDES 
PIG.   9.      DOUBTjG   FIXTURK    FOR    WATER -TESTING 

The   main  bearings    are  next    bored    in    the    fixture'     by  means  of  the  clamps  A  and  B  which  are  operated  by 
shown   in   Fig.    14.     The   cylinder   block   is   located   by     the  lever  C  and  the  arms  D  and  E. 
dowels  and  clamped  down  on  to  the  steel  plates  shown         The   ends   of  the   main   bearings  are  finished   with 

PIG.  10.      MILLING  BOTH  ENDS  OF  CYLINDER  BLOCK 
FIG.   12.      DRILLING  AND  REAMINCJ   FOR  VALVE  STEMS 
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FIG.    11.      REAMING   CYLIXDIOK    »LOCK PIG.    13.     A    THREE-WAY   DRILLING    M.\CHINE 
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FIG.  14.     BORING   THE  MAIN  BEARI\i;.« 

TURNING    KND  OF  tlRANK  CASE 

straddle-mills,  after  which  the  transmission  end  of  the 
crank  case  is  turned  true  with  the  bearings  so  that  the 
clutch  and  transmission  members  will  be  exactly  in  line 
with  the  crankshaft.  In  order  to  insure  the  ends  being 
perfectly  square,  two  cylinder  blocks  are  clamped  on  a 
mandrel  which  runs  through  the  bearings,  and  both 
castings  are  driven  between  the  lathe  centers  from  the 
faceplate  shown  in  Fig.  15.  This  enables  two  crank 
cases  to  be  turned  at  the  same  time,  the  turned  surface 
being  shown  at  A,  this  being  a  finished  cylinder  block. 
The  arm  B  and  the  pad  G  are  simply  for  convenience 
in  putting  the  work  into  the  lathe,  the  turning  operation 

FIG.    18.      MILLING    THREK   WATER  PORTS FIG.    19.      BABKITTIXt;    THE    MAI.V    BEARINGS 
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FIG.    16       BOKING    C.^.MSHAKT    HOLKS 

being  extremely  simple,  as  can  be  seen.  A  special  load- 
ing fixture  is  provided,  and  the  toolpost  carries  four 

tools  in  a  turret.  These  conveniences  enable  an  operator 
to  handle  22  cylinder  blocks  per  hour  per  machine. 

The  camshaft  holes  are  bored  and  reamed  in  the 
double-headed  machine  shown  in  Fig.  16.  The  cylinder 
block  is  located  by  the  bearing  bolt  holes  previously 
referred  to,  and  clamped  in  position  by  the  ingenious 
combination  of  bell  crank  and  cam  shown  at  A  and  B. 
The  design  is  very  similar  to  that  used  in  the  Ford 
transmission  and  is  very  effective.  Eighteen  of  these 
machines  are  required,  the  capacity  of  each  being  15  per 
hour.  The  simplicity  of  the  fixture  and  the  machine 

makes  the  method  easily  adaptable  on  smaller  pro- 
duction. 

The  holes  for  anchoring  the  babbitt  in  the  bearings 
are   then   drilled    radially    in    the   main   bearing,    after 

which  the  cylinder  block  goes 

to  the  special  four-headed 
drilling  machine  shown  in 
Fig.  17.  This  puts  in  the 
flange  bolt  holes,  the  holes 
for  the  cylinder  cover  studs, 
and  holes  at  each  end  for  the 
transmission  and  other  at- 
tachments. 

Then  follows  the  spot-fac- 
ing of  the  holes  in  the  bot- 
tom flange  and  the  counter- 

boring  of  the  six  main  bear- 
ing bolt  holes,  the  drilling  of 

two  oil  holes  in  the  side  of 
the    cylinder,    the    clearance 
for  the  timing  gear,  and  the 
drilling    and    counterboring 

of  the  holes  for  the  water  plugs,  together  with  facing 
the  crankshaft  bearing  bolt  holes  and  spot-facing  of  the 
crankshaft  cover  holes. 

The  water  slots  are  milled  in  the  special  three-spindle 
vertical  milling  machine  shown  in  Fig.  18.  This  opera- 

tion mills  the  three  slots  which  make  the  water  connec- 
tion between  the  cylinder  blocks  and  the  cylinder  head. 

Tho  two  outer  slots  are  curved  to  conform  to  the  bore 
of  the  cylinder,  while  the  center  slot  is  straight.  The 
two  outer  milling  cutters,  A  and  B,  are  mounted  in 
swinging  arms  so  pivoted  as  to  secure  the  proper  radius, 
and  a  movement  of  the  handwheel  .shown  guides  them 
over  the  full  length  of  their  travel.  At  the  same  time 
the  central  cutter  C  is  moved  across  the  cylinder  to  the 
correct  distance.  It  will  be  noted  that  the  milling 

Scatters  are  of  the  new  rapid  spiral-tooth  form. 
Next  comes  the  babbitting  of  the  main  bearing,  utiliz- 

FIG.    21       LrlNE-RE-A-MING    THE    MAIN    BEARINGS 
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\l\ll\';    THE    BKARINGS PIG.  24.      WASHING  THE  CYLINDKIIS- BKFORK  ASSEMBMNG- 

ing  the  fixture  shown  in  Fig  10.  With  the  cylinder 
block  placed  in  position  in  the  babbitting  fixture,  the 
arm  A  is  swung  down  and  locked  into  place  at  B.  The 
blocks  C  and  D  form  the  cheeks  or  ends  of  the  mold 
for  the  end  bearing,  while  the  pieces  E  and  F  form 
gates  for  guiding  the  babbitt  down  into  the  bearing 
around  the  mandrel  G.  The  pin  shown  in  the  center 
acts  as  a  guide  and  also  forms  an  oil  hole  in  the  center 
of  the  bearing.  Similar  guides  are  provided  for  the 
other  bearing  and  the  counterweight  H  makes  it  easy 
to  handle  the  whole  thing  rapidly.  The  surplus  metal 
is  then  chipped  off  and  tne  babbitt  peened  solidly  into 
place  by  the  pneumatic  hammer  snown  in  Fig.  20.  The 

edg"    -sre  also  trimmed  with  the  file  shown. 
THsn  the  bearing  caps  are  oolted  into  position  and 

the  bearings  bored  and  reamed  in  tne  machines  shown 
in  Fig.  21.  This  also  shows  the  conveyors  on  each  side 
and  gives  an  excellent  idea  of  the  compact  way  in  which 
all  the  machines  are  located.  The  cylinders  are  then 
taken  to  the  special  milling  machine  shown  in  Fig.  22. 
The  blocks  A  and  B  fit  the  bore  of  the  first  and  fourth 
cylinders,  while  the  strip  C  supports  the  cylinder  block 

in  the  center.  The  cylinder  is  then  raised  so  that  the 
cutters  at  i),  E  and  F  come  between  the  crankshaft 

bearings,  the  stops  cr  ana  H  limiting  ̂ ne  upward  move- 
ment. Ine  mmin^  neao  is  then  moved  sideways  in  both 

directions  by  means  of  a  lever,  and  the  ends  of  the 
Gearing  chanuered  to  the  desired  radius. 

Instead  of  grinamg  as  is  done  in  most  cases,  the 
cylinders  of  the  Ford  motor  are  finished  by  rolling,  as 
shown  in  Fig.  23.  This  is  done  on  a  heavy-duty  four- 
spindle  special  drilling  machine  which  carries  the  roll- 

ing tools,  some  of  these  being  shown  at  A  in  the  rack 
besiae  tne  machine.  These  are  revolved  and  at  the 
same  time  forced  through  the  cylinders,  being  dropped 
out  at  the  lower  end.  This  compresses  the  metal  and 
imparts  to  it  a  hara,  burnished  surface. 

There  remains  a  small  amount  of  tapping  to  be  done, 
after  which  the  finished  cylinder  block  is  put  on  a  con- 

veying belt  mat  carries  it  through  the  large  washing 
machine  shown  in  Fig.  24.  Here  it  is  treated  to  a 
scalding  not  oath  of  soda  water  or  some  other  mixture, 
and  comes  out  entirely  free  from  all  dirt  and  chips, 
after  which  it  is  ready  for  the  assemblers. 
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FIG.    n.      CHAMFERINC;    ENDS    OP   MAIN    BEAUI.NCJS FIG.   23.     BURNISHING   THE  CYLINnKR  BORES 
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Strangling  Our  Foreign  Trade  Service 

O  more  short-sighted,  unbusiness- 
like and  absolutely  foolish  piece  of 

  1  work  was  ever  done  than  the  cut- 

ting of  the  allotment  for  our  foreign-trade 
service  from  $1,658,000  to  $490,000  by 
the  House  Appropriation  Committee 
which  reported  the  legislative,  judicial 
and  executive  bill  out  on  February   19. 

The  original  amount  was  small 
enough,  but  to  have  this  cut  to  less 
than  one- third  is)  almost  unbeliev- 

able—'yet  this  is  exactly  what  the 
Appropriation  Committee  has  done. 

J.  W.  Alexander,  Secretary  of  Com- 

merce, said  in  a  special  interview:  "I 
do  not  believe  the  members  of  the  sub- 

committee which  decided  to  cut  our  ap- 
propriations for  promoting  foreign  trade 

had  any  intention  of  crippling  American 
commerce.  The  explanation  of  their 
action,  I  feel  sure,  is  that  they  did  not 

fully  realize  the  part  the  Bureau  of  For- 
eign and  Domestic  Commerce  has  come 

to  play  in  promoting  trade." 

This  is  certainly  a  very  charitable 
view  to  take  of  the  matter  in  the  face 

of  the  fact  that  the  Appropriation 
Committee  undoubtedly  knew  that 
any  cut  in  the  appropriation  was 
in  direct  opposition  to  the  desires  of 
the  Chamber  of  Commerce  of  the 

United  States  of  America,  National 
Foreign  Trade  Council,  American 

Manufacturers'  Export  Association, 
and  hundreds  of  national  and  local 

business  associations.  It  touches ' 
vitally  the  interests  of  every  trade 
and  industry.    It  is  not  economy  any 

more  than  it  would  be  for  a  farmer  to 

cut  to  less  than  one-third  the  money 
he  invests  in  necessary  seed  wheat. 

Secretary  Alexander  goes  on  to  say: 

"The  cutting  of  the  appropriations  for 
the  Bureau  of  Foreign  and  Domestic 
Commerce  threatens  a  body  blow  at 

American  expxDrt-trade  development.  It 
will  mean  the  dismantling  of  the  most 

essential  part  of  our  foreign-trade-pro- 
motion machinery  at  the  very  moment 

when  England,  Japan,  Germany  and 
France  are  leaving  no  stone  unturned  to 

increase  the  volume  of  their  export  busi- 
ness. Both  England  and  France  have 

just  reorganized  their  foreign  commercial 
service  on  a  larger  scale  than  ever  before. 

"Other  countries  are  planning  to  do 
likewise.  This  is  no  time  for  the  United 

States  to  throw  into  the  discard  the  en- 
tire commercial  attache  service,  almost 

all  of  the  trade  commissioners  abroad, 

and  the  existing  district  and  co-operative 
offices  of  the  Bureau  of  Foreign  and  Do- 

mestic Commerce  in  fifteen  American 

cities. 

"It  has  taken  years  to  develop  these 
services  to  the  point  of  efficiency  which 
they  now  possess.  The  expenditure  of 

money  necessary  to  build  up  and  main- 
tain the  field  work  of  the  Department  of 

Commerce  abroad  and  at  home  has  been 

amply  justified  as  I  am  confident  thou- 
sands of  American  business  firms,  large 

and  small,  will  gladly  testify. 

"Consider  what  this  di-astic  cut  in  ap- 
propriations will  mean:  Twelve  com- 

mercial attaches  —  men  trained  and  ex- 
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perienced  in  commercial  and  economic 

matters  —  who  are  at  present  attached 

to  embassies  and  legations  in  a  dozen  im- 
portant foreign  capitals  where  they  are 

charged  specifically  and  wholly  with  the 

promotion  of  American  business  interests 

at  this  critical  period  in  the  world's  his- 
tory will  be  withdrawn  pre-emptorily 

within  three  months'  time.  At  least 
fifteen  trade  commissioners,  who  are  re- 

porting on  rapidly  changing  commercial 
conditions  in  European  countries  from 

Denmark  to  Austria,  will  have  to  be  re- 
called by  the  first  of  May. 

"A  deliberate  sacrificing  of  the  finest 
foreign-trade-promotion  machine  any 

country  heis  ever  built  up  —  one  which 
half  a  dozen  of  our  keenest  competitors 

have  sought  to  use  as  a  model.  The 

spending  of  money  on  constructive  ex- 
port-trade-promotion work,  such  as  this 

Bureau  is  accomplishing,  cannot  be  con- 
sidered as  an  outright  expenditure  in  any 

sense  of  the  word.  It  should  be  regarded 

as  an  investment  —  based  on  the  same 

common-sense  principles  which  govern 
every  individual  business  firm  in  the 
United  States.  It  is  so  regarded  by  the 
Chamber  of  Commerce  of  the  United 

States,  by  the  National  Foreign  Trade 

Council,  by  the  American  Manufactur- 

ers' Export  Association,  and  by  hundreds 
of  national  and  local  associations  of  busi- 

ness men. 

"In  the  same  way  the  threatened 
abolishment  of  the  Bureau's  fifteen  dis- 

trict and  co-operative  offices  in  New  York, 

Chicago,  Boston,  New  Orleans,  San  Fran- 
cisco, St.  Louis,  Seattle,  Cleveland,  Phila- 

delphia, and  six  other  cities,  will  mean  the 
elimination  of  a  service  which  has  demon- 

strated its  usefulness  in  manifold  ways. 

"Each  of  these  offices  fills  a  genuine 

need  in  its  particular  district.  Each 

office  forms  an  important  contact  be- 

tween the  business  public  and  the  Wash- 
ington headquarters  of  the  Bureau  for 

the  dissemination  of  information  on  for- 

eign-trade subjects.  What  will  take  their 

place  ? 

"The  Bureau  of  Foreign  and  Domestic 
Commerce  is  not  a  Bureau  created  by  the 

war  emergency.  Its  appropriations  were 
not  increased  to  take  care  of  war  activity 
and  its  personnel  was  not  added  to  for  the 

sake  of  carrying  on  the  war-time  work 
which  is  now  no  longer  necessary. 

"The  Bureau  has  had  a  consistent 
growth  over  a  period  of  eight  years  and 
there  is  every  bit  as  much  justification 
for  the  Government  to  aid  and  encourage 
by  expert  technical  advice  the  American 
firms  engaged  in  foreign  trade  as  there  is 

for  the  Government  through  the  Depart- 
ment of  Agriculture  to  aid  and  encourage 

the  farmers  of  the  country. 

"Foreign  trade  is  essential  to  preserve 
the  economic  stability  of  the  United 

States.  This  cutting  down  of  the  ap- 
propriation for  the  Bureau  means  simply 

that  the  clock  has  been  put  back  over 

four  years. 

"If  the  Department  of  Commerce  in 
effect  as  well  as  in  name  is  to  be  a  depart- 

ment of  commerce,  it  should  be  possible 
to  increase  the  essential  work  of  the  Bu- 

reau of  Foreign  and  Domestic  Commerce 

rather  than  to  have  its  activities  lopped 

off  to  a  point  where  it  will  be  no  longer 

possible  to  function  properly." 

All  the  enlightenment  and  influ- 
ence you  can  bring  to  bear  on  your 

Congressmen  will  be  needed  to  head 

off  this  pernicious  legislation. 
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Business  Opportunities  in  Asia 
THE  opportu

nity  t  o  d  o 
business  in  Japan, 
North  or  South  China, 

Indo-China,  the  Malay  Penin- 
sula, the  Philippines,  Burma, 

Siam,  Borneo,  Sumatra,  Java, 
Australasia,  India  and  Ceylon 
varies  in  each  of  the  countries 

named.  The  opportunity 

varies  not  alone  as  regards 

any  one  product,  but  it  also 
varies  as  regards  every 
American  manufactured 

product. 
An  article  which  maybe 

entirely  acceptable  in  one 
country  will  not  be  so  in  an- 

other. Then  again,  there  may 
be  great  business  possibilities 
in  one  country  which  do  not 
exist  elsewhere ;  and  very 
often,  a  method  of  doing  busi- 

ness which  in  one  country  may 
have  proved  satisfactory,  will 
be  entirely  unsuited  to  an- 

other. It  is  much  the  same 
as  selling  to  an  individual  in 
our  own  country,  wherein  we 
all  know  that  a  variety  of 
sales  methods  have  to  be  em- 

ployed to  sell  any  specific 
article  to  the  different  people 
we  encounter  in  various  locali- 

ties and  occupations. 
To  do  a  successful  export 

business  in  any  oriental  coun- 
try, it  is  positively  necessary 

to  go  there,  carefully  study 
the  conditions,  learn  the  re- 

quirements, tempera  ment, 
habits  and  customs  of  the  peo- 

ple and  formulate  a  sales 
policy  which  will  harmonize 
with  what  they  are  accustomed  to;  otherwise  the  busi- 

ness will  scarcely  amount  to  much,  and  besides  a  lot  of 
money  may  be  wasted. 

To  anticipate  that  a  large  or  successful  export  busi- 
ness may  be  built  up,  simply  through  representation  by 

any  one  of  the  many  exporting  houses  in  our  country,  or 
by  the  importing  houses  in  foreign  countries,  is  sure 
to  result  in  disappointment. 

The  only  possible  exception  is  the  sale  of  standard 
staple  articles  for  which  there  may  always  be  a  heavy 
demand,  beyond  the  natural  sources  of  supply. 

No  manufacturer  of  machinery  or  specialties  can  ever 
hope  to  make  much  progress  without  having  a  compe- 

tent resident  representative  ou  the  grounc'  to  assist  an 
importing  agency,  no  matter  how  large  jr  experienced 
the  agency  may  be. 

Undoubtedly  the  be.st  arrangement  is  to  select  a  good 
live  importing  house,  having  ample  capital,  credit  and 
an  organization  capable  of  handling  the  business,  re- 

gardless of  volume.  With  this  house,  place  a  compe- 
tent representative  to  look  after  the  particular  interests 

By  F.  R.  STILL 
Vice  President  and  Secretary,  American  Blower  Company. Detroit,    Mich. 

We  have  been  hammering  away  at  the  subject  of 
foreign  trade  ever  since  the  armistice,  but  most 
of  us  have  hardly  thought  beyond  the  limits  of 
western  Europe.  This  is  very  short-sighted,  fot 
the  Near  and  Far  East  both  offer  golden  oppor- 

tunities for  bxisiness.  This  statement  from  a  man 
who  has  been  there  presents  a  char  idea  of  what 
must  be  done  to  win  Oriental  markets  and  also 
of  some  of  the  things  that  must  not  be  done. 

of  the  home  ofiice,  who  is  to 

work  with  the  agency's  staff 
along'  the  Unes  which  have 
proved  successful  in  building 
up  its  general  business.  He 
must  have  a  thorough  knowl- 

edge of  all  branches  of  his 
own  line,  have  the  initiative 
to  tackle  any  problem  and  be 
possessed  of  such  judgment  as 
will  enable  him  to  handle  the 
business  successfully,  inde- 

pendent of  advice  from  the 
home  office. 

The  distances  are  vast  in 
those  countries,  transporta^ 
tion  and  communication  facili- 

ties very  limited  and  exasper- 
atingly  slow.  Hence  he  must 
largely  rely  upon  his  own 
resources  and  be  prepared  to 

act  promptly,  decisively  and 
correctly  without  guidance. 
Naturally  this  calls  for  a  man 
of  exceptional  experience  and 
ability.  Because  such  men  are 
hard  to  get  they  are  not 
usually  sent  to  the  Far  East 
and  that  is  why  so  many  con- 

cerns are  not  satisfied  with 
the  results  they  get  from  their 
efforts  to  build  up  an  export 
business. 

To  make  clear  why  these 
statements  are  true,  let  us 
consider,  first  North  China, 
say  from  Shanghai  north  to 
Siberia.  Along  the  southern 
section  of  this  area  lies  the 
great  fertile  Yangtze  Kiang 
Valley,  extending  west  over 
3,000  miles.  T  h  e  tributary 
rivers  are  navigable  for  more 

than  1,500  miles,  passing  through  the  most  highly  pro- 
ductive agricultural  district  imaginable.  All  kinds  of 

minerals  abound  north  and  west  of  this  valley.  It  is  re- 

ported that  about  one-eighth  of  the  world's  coal  supply 
is  availably  in  this  part  of  China  alone,  of  which  less 
than  one  per  cent  has  been  developed. 

There  is  ample  labor  available  and  of  a  class  of  intel- 
ligence far  above  that  possessed  by  most  of  the  immi- 
grants who  come  to  this  country  from  Europe.  The 

people  can  be  taught  to  do  anything  and  are  possessed  of 
a  natural  skill  which  readily  converts  them  into  finished 

mechanics  or  artisans  in  a  ver>-  short  time.  It  is  their 
natural  bent  to  do  nice,  neat  work  on  anything  they 
undertake.  The  greatest  fault  found  with  most  of  them 
is  that  they  are  too  painstaking,  thereby  slowing  up  pro- 

duction when  engaged  in  reproductive  manufacturing 

pursuits. 
Excepting  in  the  treaty  ports,  of  which  there  are  per- 

haps a  dozen,  the  people  live  in  a  primitive  manner,  not 
much  different  than  they  did  a  thousand  years  ago. 
Their  wants  are  few.     In  the  summer  the  people  go 
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almost  naked  and  in  some  sections  the  men  do  go  entirely 
80.  None  of  them  wear  boots  or  shoes,  such  as  we  are 
accustomed  to.  Woolen  clothing  has  never  been  worn; 
only  cotton  and  silk.  In  the  cold,  northern  parts  of  the 

country  they  pad  their  clothing  and  wear  several  thick- 
nesses in  winter,  binding  their  feet  in  gunny-sacking, 

tied  on  with  bamboo  reeds. 
None  of  them  have  stoves  or  furnaces  for  heating 

their  houses,  as  fuel  is  too  scarce  to  afford  such  a  luxury. 
A  brick  furnace  is  built  for  cooking  and  the  smoke  flue 

is  carried  under  a  "Kang"  or  bed  which  is  usually  about 
9x12  ft.  and  built  of  brick.  This  "Kang"  radiates  all 
the  heat  ever  provided  and  the  whole  family  sleeps  on 
top  of  this  brick  bed.  The  fuel  is  usually  nothing  more 
than  dried  stalks,  weeds,  leaves,  etc.,  gathered  from  the 
fields,  as  there  is  no  wood  in  China  and  very  little  coal  is 
mined. 

South  of  the  Yangtze  Kiang  Valley  the  climate  is  so 
mild  that  heat  and  clothing  for  human  comforts  are  not 
required.  Shanghai  is  in  about  the  same  latitude  as 
New  Orleans,  while  Hong  Kong  and  Canton  are  on  about 
the  same  parallel  as  Vera  Cruz,  Mexico. 

Working  Up  Trade  in  China 

When  working  up  trade  in  China,  the  manufacturer, 
jobber,  exporter  or  importer  seldom,  if  ever,  comes  in 
contact  with  the  purchaser  or  ultimate  consumer.  Prac- 

tically all  business  is  done  through  a  "Comprodore," 
who  is  a  highly  educated  Chinese  business  man  of 
means;  he  assumes  all  financial  responsibility  and  guar- 

antees that  the  customer  will  pay  for  the  product  accord- 

ing to  the  contract  or  he  will  bear  the  loss.  The  "Com- 
prodore" employs  a  number  of  Chinese  salesmen  or 

"scouts,"  who  usually  bring  him  in  contact  with  the 
prospective  purchaser.  The  house  does  all  the  engineer- 

ing work,  writes  the  specifications,  makes  the  estimates 

and  draws  up  the  contracts.  The  "Comprodore"  acts  as 
the  interpreter  and  intermediary,  being  in  fact  the  sales- 

man. He  is  paid  a  commission  on  all  sales  and  in  turn 

divides  what  he  gets  with  his  "scouts."  Few  China- 
men will  deal  direct  with  a  foreigner  at  first.  It  is  a 

Chinese  idea  that  to  approach  a  dealer  for  quotations 
indicates  a  desire  to  purchase  which  will  preclude  get- 

ting the  best  price.  Two  Chinamen  know  one  another's 
tricky  ways  perfectly  and  can  bargain  and  haggle  for 
days  with  the  keenest  enjoyment  over  little  things 
which  would  drive  an  Occidental  crazy.  Our  definite, 
direct  and  impatient  ways  of  doing  business  are  not 
understood  by  any  of  the  Oriental  races,  which,  if  for 
no  other  reason,  makes  it  necessary  to  employ  very  dif- 

ferent sales  methods  than  are  used  in  Europe  or  Amer- 

ica. Hence  the  "Comprodore"  system,  while  vicious  in 
some  respects,  is  apparently  the  best  adapted  to  the 
peculiar  characteristics  of  the  people  in  that  part  of  the 
world. 

The  "Comprodore"  system  prevails  all  over  China 
and  is  more  or  less  in  vogue  all  over  the  Far  East,  espe- 

cially where  there  are  many  Chinese.  Most  of  the 

houses  in  India  have  a  "Comprodore";  also  those  in 
■lava  and  Sumatra.  Even  the  European  banks  in  China 

depend  entirely  upon  a  "Comprodore,"  and  a  Chinese 
"shroff"  passes  on  all  papers  and  currency. 

Some  houses  have  both  an  "Import  Comprodore"  and 
an  "Export  Comprodore";  then  some  have  one  or  both 
in  every  branch  office  and  a  "Head  Comprodore"  at  the 
main  office. 

The  currency  all  over  the  East  is  on  a  silver  basis. 

For  many  years  previous  to  the  war  the  fluctuations  of 
exchange  values  were  very  small;  hence,  except  in  cases 
involving  very  large  amounts  of  money  the  difference 
was  not  of  serious  importance.  But  since  the  war,  silver 
has  been  climbing  steadily  until  now  it  is  worth  more 
than  gold.  While  climbing  upward,  it  has  frequently 
advanced  two  or  three  cents  one  day  and  then  has  fallen 
back  one  or  two  cents  the  next;  occasionally  it  jumps 
six  to  ten  cents  in  a  day,  one  way  or  the  other.  This 
has  made  necessary  an  entire  change  in  the  methods  of 
banking  and  in  the  carrying  of  bank  accounts. 

Watching  the  Silver  Market 

Every  house  now  employs  a  "shroff,"  whose  sole  busi- 
ness is  to  watch  the  silver  market.  He  carries  an  ac- 

count in  one  of  the  banks  of  every  nationality  repre- 
sented in  the  country,  like  England,  France,  Belgium, 

Russia,  India,  Japan  and  America.  As  the  exchange 
quoted  by  these  different  countries  varies  from  day  to 
day  or  even  hour  to  hour,  he  draws  from  one  bank  and 
deposits  in  another. 

There  are  no  "clearing  houses"  in  any  of  the  Oriental 
cities.  There  are  no  national  banks ;  most  of  the  various 
governments  do  have  banks  of  their  own  and  issue  their 
own  currency,  but  usually  the  latter  is  circulating  under 
a  heavy  discount.  The  currency  issued  by  the  foreign 
banks  is  generally  the  standard  medium  of  exchange  all 
over  the  East.  It  is  a  badly  jumbled  up  mess  and  affords 
a  fine  opportunity  for  a  loss  of  money  through  trickery, 
fraud,  accidental  oversight,  or  knavery.  With  half  a 
dozen  or  more  standards  of  value,  all  wildly  fluctuating 
and  no  two  fluctuating  alike,  they  can  produce  ample 
confusion  to  satisfy  the  most  satiated  gambler  if  he  is 
looking  for  excitement.  But  for  a  business  house  to 
attempt  to  contend  with  all  these  difficulties  by  direct 
representation  through  its  own  organization  and  expect 

to  do  a  satisfactory  business,  anywhere  near  commen- 
surate with  the  expense  incurred,  can  only  result  in  sore 

disappointment  and  eventual  disgust  with  foreign  busi- 
ness in  every  form. 

Selecting  the  Man  for  the  Foreign 
Importing  House 

If  a  manufacturer  does  not  place  a  competent  man 
with  a  foreign  importing  house,  as  suggested  above, 
it  is  doubtful  if  much  continuous  business  wnll  be  done, 
no  matter  what  kind  of  a  follow-up  system  be  employed. 
Such  importing  houses  handle  so  many  things  that  it  is 
more  than  can  reasonably  be  expected  that  all  of  the 
lines  will  be  given  proper  attention  and  all  be  pushed 
as  they  should  be.  Naturally  such  things  as  are  in  the 
biggest  demand,  which  carry  the  most  profit  and  which 
are  the  most  easily  handled,  will  get  the  most  favorable 
attention;  conversely,  those  things  requiring  careful 
attention,  involving  considerable  risk  and  which  have  to 
be  forced  in  order  to  move  them,  will  only  receive  atten- 

tion when  a  customer  inquires  about  them,  and  even  then 
will  seldom  be  given  the  enthusiastic  sales  effort  they 
would  receive  from  a  representative  direct  from  the 
manufacturer. 

Many  interesting  examples  might  be  recited  show- 
ing how  the  simplest  things  sometimes  upset  business 

dealings  most  disastrously,  but  space  will  not  permit. 
It  is  absolutely  necessary  to  understand  thoroughly  and 
be  guided  by  the  fact  that  most  of  the  Oriental  races  are 
uneducated,  bigoted,  obstinate,  prejudiced  and  super- 

stitious; they  are  perfectly  satisfied  with  their  mode  of 
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living;  they  do  not  want  much  and  what  they  get  they 
want  as  they  have  been  accustomed  to  getting  it  for 
generations.        \ 

Hence,  to  try  to  change  their  ways  so  as  to  conform 
to  our  ideas  is  just  as  futile  as  to  attempt  to  alter  the 
action  of  the  tides.  We  must  learn  what  they  want,  how 
they  want  it  and  then  provide  it  just  as  cheaply  and 
uniformly  as  possible;  we  must  carry  on  all  business 
transactions  in  their  way,  expecting  nothing  unusual  in 
the  way  of  honesty  or  dishonesty  from  them  and  employ 
the  same  business  methods  for  protecting  our  interests 
that  we  employ  at  home.  If  we  follow  these  lines  noth- 

ing can  prevent  the  doing  of  a  satisfactory  foreign 
business  in  all  lines,  where  there  is  a  demand  for  goods 
offered  for  sale;  and  with  close  attention  to  the  busi- 

ness, good  goods,  honest  treatment  and  good  service,  it 
will  grow  continuously. 

Turning  a  Ball  on  a  Rod,  and  a  Radius 
Dressing  Device 

By  R.  COATES 

I  have  read  in  the  American  Machinist  from  time  to 
time  a  lot  of  descriptions  on  the  subject  of  turning 
spherical  projections  on,  or  depressions  in,  the  ends  of 
rods,  and  have  been  much  surprised  to  learn  what  a  lot 
of  such  balls  and  recesses  the  world  must  need  in  order 

to  justify  the  enormous  output  from  the  various  con- 
traptions that  have  been  devised  for  that  purpose. 

All  the  articles  were  interesting.  Some  were  more 
convincing  than  others.  Some  convinced  me  that  they 
had  been  hatched  out  of  a  fountain  pen.  If  business 
keeps  up  along  this  line  we  will  soon  have  all  our  bars 
of  screw  stock  furnished  with  a  ball  on  each  end. 
No!  This  is  not  an  introduction  to  a  treatise  upon 

how  to  make  a  ball  on  the  end  of  a  rod.  I  have  had  very 
little  experience  along  that  line  myself,  and  am  not 
enthusiastic   about    them,   although    I   will   admit    that 

m 
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they  are  less  destructive  when  so  located  than  when  they 
are  projected  (violently)  from  the  end  of  a  hollow 
cylinder. 

Though  my  knowledge  of  the  ball-on-a-rod  business 

is  slight,  Mr.  Dixie's  article  on  page  743,  Vol.  51,  re- 
minds me  of  the  method  used  in  one  plant  during  the 

early  stages  of  the  war,  to  help  along  the  work  of  grind- 
ing the  ogee  curves  on  the  taper  reamers  used  to  pro- 

duce some  of  the  first  cartridge  receiving  gages  for 
French,  English,  Russian  and  S€rvian  shells. 

The  reamers  were  first  ground  to  the  required  taper 
on  cylindrical  grinding  machines  (I  almost  said  grind- 

ers, but  remembered  in  time  that  Mr.  Norton  objects 
to  the  term),  the  curves  referred  to  being  afterward 
ground  on  bench  lathes  with  toolpost  grinding  attach- 

ments. The  method  used  to  form  the  grinding  wheels 

■was,  with  slight  variations,  substantially  the  same  as 
Mr.  Dixie  describes. 

The  hand-tool-rest  base  that  is  part  of  the  standard 
equipment  of  a  bench  lathe  was  used  for  the  purpose 
of  carrying  a  member  that  held  a  diamond  holder  hori- 

zontally and  allowed  it  to  pivot  around  a  vertical  axis. 
The  drawing  shows  the  action  of  the  tool,  but  a  brief 
description  may  help  to  clear  it  up.  A  is  the  machine- 
steel  member,  the  shank  of  which  is  bored  and  reamed 
to  receive  the  gage  pin  B,  and  turned  to  fit  the  hole  in 

RADIUS    DRESSING    DEVICE    FOR    GRINDING    WHEELS 

the  tool-rest  base.  The  elbow  extension  takes  the  dia- 
mond holder  in  a  horizontal  position  and  allows  it  to 

swing  through  any  arc  desired. 
The  gage  pia  B  is  a  push  fit  in  the  shank  of  member 

A  and  its  upper  end  is  semicircular,  the  flat  face  being 
coincident  with  the  axis  upon  which  A  turns.  The 
illustration  shows  the  method  of  setting  the  diamond  to 
form  a  bead  or  convex  surface  on  the  wheel.  To  set  the 
tool  to  turn  a  fillet  or  concave  surface,  the  point  of  the 
diamond  is  brought  to  touch  the  flat  surface  of  the  gage 
pin  and  the  size  block  placed  between  the  collar  C  and 
the  outer  end  of  part  A.  The  collar  is  then  fastened 
by  the  setscrew,  the  gage  pin  pushed  down  out  of  the 
way,  and  the  diamond  holder  advanced  until  the  collar 
contacts  with  the  boss. 

This  is  not  theoretical;  I  toted  one  for  three  and  a 
half  years  through  the  big  fight  and  it  always  did  its  bit 
when  called  upon. 

That  thing  that  looks  like  a  lead  pencil  in  distress 

is  the  diamond  holder  and  t'ne  blob  on  the  end  is  sup 
posed  to  represent  a  diamond. 

[We  tried  to  have  our  draftsman  reproduce  Mr. 

Coates'  drawing  fac  simile,  but  professional  pride  would 
not  permit  him  to  do  so. — EDITOR.] 
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Industrial  Chile 
By  ERNEST  L.  LITTLE 

THE  country  of  Chile  is  one  of  the  most  peculiarly 
shaped  of  any  in  the  world,  extending  about  2,600 
miles  along  the  west  coast  of  South  America  and 

having  a  width  of  only  90  to  130  miles.  All  the  northern 
section  down  to  Voquimbo  is  an  arid  and  desolate  desert, 
without  rain  and  vegetation,  while  the  irregular  land 
south  of  the  Chacas  Channel,  between  the  island  of 
Chiloe  and  the  mainland,  is  practically  uninhabited  by 
white  population.  The  real  nation  of  Chile,  therefore, 
lies  between  these  regions,  in  the  narrow  valley  between 
the  Andes  and  the  coast  range.  Here  the  hardy  Chilean 
peasants,  or  rotos,  the  descendants  of  a  vigorous  race  of 
Indians  on  the  one  side,  and  the  Spanish  conquistadores 
on  the  other,  have  extensively  developed  agriculture  and 
stock  raising,  and  have  formed  what  is  said  to  be  the 
most  homogeneous  nation  in  South  America.  The  popu- 

lation of  Chile,  according  to  the  census  of  1910,  is 
3,415,060  with  an  area  of  292,580  square  miles. 

The  principal  source  of  wealth  of  the  country  has  been 
the  famous  nitrate  beds,  which  have  furnished  about  60 
per  cent  of  the  national  revenue.  The  prosperity  of 
Chile  depends  to  a  very  large  extent  upon  the  condition 
of  this  industry,  and  a  lack  of  export  demand  for  this 
product  is  reflected  throughout  the  commercial  and 
industrial  activity  of  the  country.  The  heavy  cargoes  of 
nitrate  going  to  the  United  States  and  Europe  have  had 
an  immense  importance  in  building  up  the  import  trade. 
Not  only  do  they  bring  in  millions  of  dollars  annually 
to  the  residents  of  the  country  but  also  supply  freight 
on  which  vessels  can  count  at  all  times  for  return  cargo, 
thus  simplifying  the  shipping  situation. 

Although  Chile  is  a  large  importer  of  coal,  large  quan- 
tities are  mined  annually  and  supplied  steamers  for 

their  outward  voyages.  The  coal-mining  companies  have 
over  $7,500,000  invested  and  produce  1,000,000  tons 
each  year.  This  domestic  source  of  power  places  Chile 
in  a  favorable  position  for  the  future  industrial  expan- 

sion of  the  country. 
As  an  important  corollary  to  coal  in  the  development 

of  the  country,  iron  ore  of  excellent  quality  and  to  the 
extent  of  many  thousand  million  tons  is  found  in  Chile. 
The  ore  is  stated  to  run  over  60  per  cent  iron  with  only 
a  fraction  of  1  per  cent  of  sulphur  and  is  very  easily 
mined.  The  principal  district  now  being  operated  is  in 
the  Province  of  Coquimbo. 

While  mining  and  stock  raising  and  their  related 
industrials  provide  occupation  for  a  great  majority  of 
Chileans,  there  has  been  an  increased  development  dur- 

ing the  past  ten  years  in  manufacturing.  With  great 
quantities  of  iron,  coal  and  timber,  intelligent  and  ener- 

getic labor,  numerous  swift  rivers  for  water  power,  and 
an  interior  nowhere  far  removed  from  the  coast,  Chile 
has  become  one  of  the  chief  manufacturing  nations  of 
South  America,  and  it  is  quite  possible  that  the  factories 
may  eventually  rival  the  mines  and  farms. 

According  to  the  most  recent  statistics  there  are  5,722 
manufacturing  e.stablishments,  with  74,618  operatives 
and  an  aggregate  capital  of  $94,257,466.  The  output  of 
manufactures  is  valued  at  $107,007,418  annually. 

Manufacturing  centers  arcund  the  Province  of  San- 
tiago, which  has  about  one-fifth  of  the  entire  number  of 

establishments  in  the  country  with  over  a  fourth  of  the 
capital.    Valparaiso  Province  is  next  in  importance  and 

Valdivia  third.  The  Chilean  statistics  classify  the  in- 
dustries into  groups  according  to  their  output  and  the 

number  and  capital  of  these  are  .shown  in  the  table. 
Among  the  particular  industries,  that  of  shoemaking 

has  the  greatest  number  of  establi.shments,  but  many  of 
these  are  small.  The  shoemaking  industry  is  most 
prominent  in  Santiago,  but  large  factories  are  being 
constructed  in  Iquique  and  Valdivia.  The  leather  used 
for  the  cheaper-grade  shoes  is  the  product  of  the  Chilean 
tanneries,  and  this  product  is  also  used  in  the  manu- 

facture of  trunks,  valises,  saddles  and  various  other 
articles  of  leather.  In  the  amount  of  capital  invested 
the  most  important  industry  is  that  of  grinding  grain 
and  other  food  products. 

Although  Chile  must  import  the  larger  portion  of  its 
raw  materials,  the  textile  industry  is  growing  rapidly. 

CLA.S.SIFICAT10X  OF  CHILEAN  INDUSTRY 
     ...  ,    .,  .   

Kind  oF  ̂ lauulactories  E^tablisiunents 
Alcohol,  beveragoH.  etc   ,^,.    297 
Pottery,  cpramirs,  and  glassware..   ,  6 
Footis  ami  foot!  preparations    SB7 
Lighting,  heating  and  eombustiblee    57 
Docltyard  and  ship-repair  stations    tl 
Clothing,  etc    711 
Wood  and  manufactures    676 
Coo&tBuctiaibraatensls   ;    89 
Textiles    )2 
Metals  and  manufaetureoi    805 
Furniture.  ,    189 
Paper,  printing  presses,  etc    290 
Hides  and  .'<kins  and  manufactures    1,199 
Chemical  and  pharmaceutical  products    130 
Tobacco  and  manufactures    98 
Vehicles.    188 
Various    141 

Total    5.722 

Capital 
»8,222,43J 559,009 27.601.757 

6,073,374 

1,063.868 

5.869.542 
8.558,085 
1,921,780 

3,508,027 

5.933,705 1.155.970 
5277.145 11,249,800 

4.046.385 986,076 

L063,565 
1.164.964 94.257,46* 

The  machinery  for  these  factories  came  from  England 
and  a  small  amount  from  the  United  States. 

Many  industries  will  increa.se  materially  when  better 
transportation  and  labor  facilities  render  available  some 
of  the  resources  which  are  not  b^ing  utilized.  The 
manufacture  of  articles  of  iron  and  steel,  although  it 
includes  a  wide  variety  of  products,  such  as  railway 
materials,  naval  armament  and  other  articles,  will  doubt- 

less be  further  extended  to  machinery.  While  the 
increase  in  manufactures  wiirtend  to  reduce  the  imports, 
it  will,  on  the  other  hand,  create  a  steady  demand  for 
hardware,  tools,  machinery  and  engines. 

In  order  to  introduce  American  products  in  Chile  suc- 
cessfully, it  is  desirable  for  the  manufacturer  to  estab- 

lish connections  with  some  import  and  native  hou"<e  with 
sub-agencies  in  each  industrial  center.  Thi"*  agency 
should  have  branches  in  Valparaiso,  which  is  the  chief 

port  and  commercial  center  of  the  republic,  and  San- 
tiago, which  is  also  a  very  large  commercial  center. 

With  travellers  covering  the  other  large  cities,  the 
American  exporter  can  be  assured  of  proper  representa- 

tion. In  the  selection  of  an  agent,  great  care  should  be 

taken  to  avoid  granting  a  contract  to  a  house  represent- 
ing competitive  lines.  A  large  number  of  importers  of 

machinery  and  hardware  have  in  the  past  been  either 
German  or  English  houses  who  afe  perfectly  willing  to 
represent  an  American  house.  Upon  securing  the  exclu- 

sive contract  from  the  American  manufacturer,  no  at- 
tempt is  made  to  merchandise  his  products,  the  Ameri- 

can manufacturer  in  the  meanwhile  wondering  why 
there  is  not  a  market  for  his  products  in  Chile.  By  this 
policy,  tiie  Chilean  importer  keei>s  out  a  competitor. 
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A  Multiple  Piercing  Tool 
By  Amos  Ferber 

Some  time  ago  our  shop  was  manufacturing  a  large 
number  of  gas  lamps,  each  having  four  burners  and 
mantles,  all  the  burners  being  supplied  with  gas  and 
air  through  the  central  tube.  The  part  called  the  air 
shutter  shell  was  a  cup-shaped  stamping  of  thin  sheet 
brass  which  required  nine  small  rectangular  holes  to 
be  pierced  in  its  parallel  walls  as  shown  at  A. 

The  tool  that  was  first  made  to  pierce  these  holes 
cut  but  one  hole  at  a  time,  the  die  being  attached  to 
the  vertical  face  of  an  angle  casting  arranged  to  go 

A    MULTIfl.K    I'lKKClNC     T(K)1^ 

in  a  foot  press,  and  a  latch  located  successive  holes 
progressively,  after  the  first  one  had  been  pierced  until 
the  work  had  been  indexed  around  once  and  all  holes 
pierced. 

This  tool  did  not  give  a  satisfactorj'  division,  as 
whatever  error  there  happened  to  be  was  cumulative, 
and  if  the  shell  was  slightly  bulged  when  the  punch 
drew  out  (no  stripper  was  used)  the  error  would  be 
worse.  Many  shells  were  scrapped  and  the  operation 
at  best  was  distressingly  slow,  so  the  tools  shown  in 
the  illustration  were  designed  and  built. 

The  casting  had  a  foot  at  one  side  with  bolt  holes 

for  fastening  it  in  the  foot  press" 'm"ah"  off sefpTJSftton 
which  brought  the  end  of  the  operating  lever  under  the 
center  line  of  the  press  gate.    The  face  and  periphery 

of  the  round  part  of  this  casting  was  finished  and 
nine  rectangular  channels  milled  in  it,  radiating  from 
the  center. 

The  operating  cam  ring  was  forged  from  machinery 
steel,  bored  to  fit  over  the  casting  and  faced  to  bear 
against  the  shoulder.  This  ring  was  finished  all  over. 
Slides  to  carry  the  punches  were  fitted  to  the  radial 
slots,  their  outer  ends  being  milled  as  shown  in  the 
small  sketch  to  take  the  connecting  links. 

The  connecting  links  were  of  mild  steel  I  in.  thick 
and  fitted  closely  to  the  counterbored  recess  in  both 
slide  and  ring,  the  thrust  of  the  operation  coming  upon 
these  bearing  surfaces.  The  pin  in  each  end  had  only 
the  duty  of  withdrawing  the  punch  from  the  die. 
A  cover  fitted  over  the  tool  and  held  all  the  parts 

in  place.  This  cover  had  elongated  slots  in  its  face 
and  was  held  by  button-head  screws,  which  were  the 
only  screws  in  the  whole  device  except  those  that  held 
the  die  aiid  the  small  setscrews  that  held  the  punches 
in  the  slides.  By  loosening  the  cover  screws  and  giving 
the  cover  a  slight  turn  it  could  be  lifted  off,  exposing 
the  works,  when  any  slide  or  connecting  link,  or  all  of 
them  together,  could  be  lifted  out. 
A  hook  in  place  of  the  usual  punch  in  the  press 

gate  connected  with  the  main  pin  in  the  cam  ring 
so  that  putting  the  tool  into  the  press  involved  no  set- 

ting up  other  than  sliding  it  into  place  and  dropping 
in  the  two  press  bolts.  The  die  was  shouldered  into 
the  casting  to  locate  it  and  held  to  place  by  two 
fillister-head  screws  from  the  back  side.  A  tapered 
central  hole  through  the  die  disposed  of  the  piercings, 
the  operator  knocking  them  out  with  a  lead  pencil 
or  piece  of  wire  in  case  they  piled  up  too  badly. 

There  was  but  little  movement  to  the  slides  and  no 
adjustment,  so  it  was  necessary  to  keep  the  piercing 
punches  of  just  the  right  length,  but  as  these  were  but 
pieces  of  drill  rod  with  the  end  milled  to  the  right 
shape,  a  boy  could  make  them  up  by  the  peck.  They 
were  left  soft,  as  is  not  infrequently  the  case  with  small 
punches  for  sheet  brass,  and  gave  us  no  trouble  at  all. 

A  single  sheet-metal  shell  of  sufficiently  heavy  mate- 
rial for  the  cover  would  have  been  a  very  difficult  job 

to  accomplish,  so  the  latter  was  built  up  from  soft  cold- 
rolled  steel  about  ̂ \  in.  thick  and  the  ioints  made  with 
hard  solder. 

Device  for  Turning  Handwheels 
By  Howard  M.  Bogart 

Turned  and  formed  by  ordinary  methods,  a  hand- 
wheel  of  relatively  large  diameter  and  small  bore  is 

about  as  trying  a  job  as  one  will  find  in  the  lathe  de- 
partment.  We  had  a  number  of  6-  and  8-in.  diameter 
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wheels  of  ̂ j^  in.  and  J  in.  bore  respectively  to  be  used 
on  the  tailstocks  and  aprons  of  lathes.  They  were  ex- 

pected to  run  quite  true  and  to  be  symmetrical  as  to 
shape.  The  care  required  to  attain  this  condition  raised 
the  cost  out  of  all  proportion  to  the  importance  of  the 
parts.  The  method  had  been  to  bore  in  the  turret  lathe, 
chucking  by  the  outside  of  the  rirti;  rough-turn  and 
form  in  the  lathe  on  a  mandrel,  using  a  faceplate  driver, 
face  the  hubs  on  a  plug  arbor,  and  polish  the  rims  in  a 
speed  lathe. 

I  devised  the  following  method  which  reduced  the  cost 
about  60  per  cent.  Extension  jaws  were  made  for  the 
universal  chuck  of  a  16-in    turret  lathe  to  hold  the 

TURRET  LATHE  RIGGED  TO  MAKE  HANDWHEBLS 

wheels  by  the  inside  of  the  rims,  the  V's  in  the  jaws 
truing  the  wheels  laterally.  The  rims  were  turned  by  a 
circular  attachment  bolted  to  the  wings  of  the  carriage. 
The  attachment  had  stops  allowing  1  in.  transverse 
movement  to  adjust  for  the  two  sizes  of  wheels.  The 
toolpost  was  carried  on  a  gear  driven  by  an  idler  pinion 
meshing  in  a  section  of  rack  attached  to  the  cross  slide. 
Operating  the  crossfeed  revolved  the  tool  around  the 
rim  of  the  wheel.  The  tool  was  shaped  to  present  a 
broad  face  to  the  cut  to  cause  the  work  to  spring  enough 
to  allow  for  a  fine  finishing  cut  when  the  tool  was  fed 
back.  After  roughing  the  rim,  the  hub  was  bored, 
reamed,  turned  and  faced  with  tools  in  the  turret,  the 
turning  tool  being  fed  back  over  the  rim  while  the 
turret  tools  were  working.  The  short  side  of  the  hub 
was  faced  and  rounded  in  a  drill  press.  The  rim  was 
then  cut  down  on  a  concave  polishing  wheel,  being  al- 

lowed to  revolve  loosely  on  a  stud  to  prevent  flats  being 
ground  on  it,  and  the  polishing  was  done  in  a  speed 
lathe.  This  not  only  produced  a  better  wheel  in  shorter 
time,  but  avoided  distortion  of  the  hole  by  the  mandrel. 

A  Homemade  Boring  Mill  for 
Large  Work 
By  F.  M.  A'Hearn 

The  Editor's  comment  on  page  1048,  Vol.  51  of  the 
American  Machinist,  regarding  Mr.  Homewood's  state- 

ment about  the  platen  running  off  the  planing  ma- 
chine reminds  me  of  a  certain  small  machine  which  was 

subject  to  this  complaint  unless  care  was  taken  in 
placing  work  away  from  either  end.  It  was  also  com- 

mon practice  to  load  down  one  end  of  the  platen  when 
planing  a  job  with  a  heavy  end,  or  one  that  overhung 
at  one  end. 

This  also  brings  to  memory  a  type  of  machine  where 
practically  all  work  was  overhanging  and  the  adage, 

"If  you  can't  swing  the  job  swing  the  tool,"  was  prac- 
ticed. The  sketch  is  drawn  from  memory  and,  as  near 

as  the  writer  can  recollect,  was  the  general  arrange- 
ment of  a  crude  type  of  horizontal  boring  machine 

used  in  small  shops  througk  western  Pennsylvania 
some  thirty  years  ago. 

Some  of  these  machines  were  built  with  A-frames 
for  the  end  supports  that  brought  the  spindle  to  a 
height  of  about  five  feet  from  the  floor  line;  others 
were  of  such  height  as  to  bring  the  spindle  in  line 
with  an  engine  lathe.  The  latter  type  usually  had 
a  floor  pit  as  shown  in  the  sketch  to  take  care  of  work 
too  large  to  clear  the  floor.  A  number  of  holes  in  the 
vicinity  of  the  business  end  of  the  machine  furnished 
means  of  fastening  work. 

The  feed  arrangement  was  such  as  to  furnish 

steady  employment  to  the  shop  "cub"  who,  when  the 

THE   IMPROVISED   BORING   IIII.L 

tool  was  cutting,  had  to  remain  faithfully  at  his  pogt 
of  duty.  All  feed  movements  were  inoperative  when 
the  cub  discontinued  turning  the  feed  screw  handle 
shown  at  the  right  of  the  bar. 

The  machine  answered  very  well  to  the  description 
of  a  pit  lathe  as  given  by  a  writer  (Chordal,  I  believe) 
in  the  American  Machinist  back  in  the  early  nineties, 

when  he  said  that,  "The  machine  consisted  chiefly  of 
a  belt,  a  few  gears  and  a  hole  in  the  ground." 

It  was  not  much  of  a  tool  when  compared  with  the 

modern  "rapid  frre"  equipment  which  has  superseded 
it;  still  it  had  the  advantage  of  being  cheaply  built 
in  the  shop  where  it  was  to  be  used  and  it  saved  many 

a  long  haul  over  bad  roads  to  the  "big  shop,"  a  mighty 
convincing  argument  in  itself.  For,  be  it  remembered 
that  in  those  days  improved  highways  were  not,  rail- 

roads were  scarce,  and  the  gentleman  from  Detroit, 

who  builds  the  gasoline-propelled  vehicle  with  an  en- 
gin*  and  a  reputation,  had  not  yet  opened  up  his 

plant. 
Work  Together 

Much  of  the  unrest  of  labor  is  due  to  the  fact  thr.- 

employers  do  not  understand  their  employees  nor  appre- 
ciate their  needs.  Think  well  of  your  men  and  your  men 

will  soon  think  well  of  you. — Manufacturers'  Record. 
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Right  Things  Wrongly  Applied 
By*  p.  A.  Fredericks 

Chief   Engineer.   Kempsmitli    Manufacturing   Co.,    Milwaul<ee,   Wis. 

One  meets  occasionally  with  correct  theory  badly  mis- 
applied. An  instance  of  this  is  the  slides  and  gibs  used 

on  some  milling  machines  in  an  effort  to  conform  to  the 

dogma  of  "narrow  guides." 
It  must  be  admitted  without  reservation  that  a  narrow 

guide  or  slide  (meaning  one  narrow  in  relation  to  its 
length  in  the  direction  of  traversing  movement)  is  cor- 

rect for  loads  applied  in  the  direction  of  length,  and 
especially  for  such  loads  when  not  central  with  the  slide, 
because  in  such  a  case  the  tendency  of  the  load  is  to 

II 

'W 

no  I risi 

riG.  1.    WHERE  PRESSURE  IS  ECCENTRIC  TO  AXIS  OF  LOAD. 
A    NARROW    GUIDE    IS    DESIRABLE.      FIG.    2.     WHERE 
LOAD  DIRECTLY  OPPOSES  PRESSURE  ALONG  AXIS 

OF  SLIDE  THE  NARROW  GUIDE  IS  NOT  NECES- 
SARY THOUGH  SOMETIMES  DESIRABLE 

twist  the  slide  out  of  line  with  its  guide,  and  the  relative 
amount  of  such  effect  is,  roughly  speaking,  determined 
by  the  running  clearance,  which  is  a  fixed  amount, 
divided  by  the  quotient  of  the  length  over  the  width. 
Thus,  as  the  length  becomes  greater  and  the  width 
smaller,  the  final  result  or  relative  effect  becomes  less. 

It  might  be  noted  that  since  the  purpose  of  the  "nar- 
row guide"  is  to  prevent  twisting  of  the  slide  out  of  line, 

the  same  purpose  might  be  served  if  it  is  possible  to  lo- 

FIG.   3. IN'  THIS  CASE  A  NARROW  TABLE   GUIDE  WOULD 
NOT    BE    DESIRABLE 

cate  the  slide  central  with  the  force.  In  this  case  the 

"narrow  guide"  becomes  of  small  importance  and  it  is 
only  necessary  to  make  the  slide  long  enough  to  prevent 
■cramping  action.    (See  Figs.  1  and  2.) 

Fig.  3  represents  the  conditions  in  a  milling-machine 
saddle  when  the  machine  is  used  for  drilling  and  illus- 

trates an  exact  example  of  conditions  in  Fig.  2.  This, 
however,  represents  only  a  very  limited  proportion  of 
the  work  done  on  a  milling  machine — in  fact,  work  prob- 

ably never  done  on  any  other  than  a  toolroom  machine. 
Let  us  therefore  consider  the  usual  condition  (see  Fig. 

fied 
Table 

FIG.    4.       ORDINARY    CONDITIONS    IN    MILLING — IN    THIS 
CA.SE  THE  PRESSURE  IS   AT   RIGHT   ANGLES  TO 

AXIS  OF  SADDLE  SLIDE  AND  A  NARROW 

GUIDE  IS  UNDESIRABLE  ' 

4)  where  the  machine  is  in  use  with  a  cutter  on  an  arbor. 
The  pressure  in  this  case  tends  to  tip  the  saddle  as  on  a 
pivot  at  point  A  and  the  wider  the  distance  B  can  be 
made,  the  more  effectively  this  tendency  toward  tipping 
is  resisted  by  that  portion  of  the  saddle  engaging  the 
slide  on  the  opposite  side. 

Fig.  5  shows  an  attempt  by  the  designer  to  avoid  a 
wide  slide  while  still  obtaining  a  large  effective  resist- 

ance to  tipping.  Other  things  being  equal,  however,  this 
design  cannot  be  as  effective  as  Fig.  4,  because  with  any 
definite  limit  set  on  the  width  of  the  knee,  the  distance 
B,  Fig.  5,  must  be  less  than  B,  Fig.  4. 

Fig.  6  shows  an  attempt  to  obtain  a  "narrow  guide" 
by  means  of  square  gibbing.  This  has  two  very  notice- 

able defects.  The  first  is  lack  of  simplicity,  there  being 
three  gibs  to  fit  and  keep  properly  fitted  in  place  of  one ; 
the  second  is  that  the  tendency  to  chatter  is  accentuated, 
for,  while  in  Fig.  4  the  horizontal  component  of  the  cut- 

ting pressure  acting  in  conjunction  with  the  angular 
surface  of  the  slide,  tends  to  pull  down  the  saddle  to  a 
solid  seat  by  sliding  it  bodily  to  the  left,  in  the  design 
of  Fig.  6  there  is  no  such  puUing-down  tendency.  A 
certain  amount  of  looseness  must  be  provided  in  the  fit 
of  the  slide,  and,  due  to  a  tend€ncy  to  tip  or  pivot  around 

^^Chaiter 

ri6f 

riss 
FIG.   5.      N.\RROW  GUIDE  OBTAINED  AT  EXPENSE  OF  RE- 

SISTANCE DISTANCE  B.     FIG.   6.     NARROW  GUIDE  OB- 
TAINED AT  EXPENSE   OF   SIMPLICITY 

point  A,  this  looseness  is  all  transferred  to  the  top  of 
the  knee  between  the  knee  and  the  saddle  at  the  right 
as  soon  as  the  cut  becomes  heavy  enough  to  overcome 
the  unbalanced  weight  of  the  parts.  Since  this  occurs 
intermittently  as  the  cutter  revolves,  the  result  is  a  ten- 

dency to  originate  vibration  or  chatter. 

Another  misapplied  "narrow  guide"  is  shown  in  Figs. 
7  and  8.    In  this  case,  distance  C  is  great  in  relation  to 
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that  of  B,  and  in  consequence,  the  horizontal  component 

of  the  pressure  cannot  act  with  the  angular  surfac^te-^ 
force  the  two  parts  together  as  it  does  for  Fig.  4;  in  ad- 

dition to  this,  the  metal  resisting  the  turning  or  pivotal 
tendency  around  point  A  is  very  ineffectively  placed  to 
be  of  maximum  service,  being  disposed  at  an  angle  to 
the  resulting  force  so  that  the  force  actually  gets  a 
greater  leverage  against  the  effective  resistance. 

The  above  examples  of  poor  conditions  brought  about 
by  an  effort  to  apply  right  things  wrongly,  are  taken 
from  present-day  catalogs  and  advertising  pages  and 
represent  efforts  to  improve  upon  earlier  designs. 

was  4i  in.  thick.  Fig.  2  shows  the  general  dimensions 

of-the-Haggrng  of  which  there  "wcre-80-pieces.on««»eh 
pulley. 

In  order  to  make  the  change  with  the  least  possible 
delay  to  the  mill  operation  it  was  necessary  to  finish 
the  lagging  complete  ready  to  bolt  in  place  at  the  first 
convenient  shutdown.  This  I  did  with  the  help  of  an 
old  planer  and  the  fixture  shown  in  Fig.  3,  which  is 

a  tilting  fixture  bolted  to  the  planer  table  with  a  bear- 
ing on  either  side  so  it  can  tilt  at  a  point  representing 

the  center  of  the  lagging,  which  is  shown  in  position. 
The  fixture  is  connected  by  an  arm  to  a  taper  attach- 

jAMallynrongappi'catior> 
!     Flo.f  ■^ 

FIGS.   7  .VND  8. WRONG  APPLICATIONS  OF  THE 
NARROW  GUIDE 

Since  no  criticism  is  justified  without  an  attempt  to 
offer  an  improvement,  the  writer  would  suggest  that  in 
cases  where  the  load  is  at  right  angles  to  the  slide  the 

principle  of  the  "broad  guide"  be  remembered  to  offset 
in  our  minds  the  principle  of  the  "narrow  guide."  Fig. 
4  represents  an  ideal  condition,  the  only  refinement  ap- 

parently possible  being  to  keep  the  cross-screw  in  the 
center  where  it  belongs,  and  therefore  the  remedy  for 
conditions  shown  in  Figs.  5  and  6  is  apparent. 

Figs.  7  and  8  cannot  be  remedied  except  by  a  total 
change  in  the  design,  so  long  as  width  B  is  limited  by 
the  details  of  construction,  which  it  apparently  is. 

Planing  Wood  Lagging  to  a  Radius 
for  a  Pulley  Repair 

By  a.  W.  Dilts 

A  few  years  ago,  while  connected  with  a  large  manu- 
facturing establishment  in  the  East  as  master  mechanic, 

I  found  it  necessary  to  change  a  number  of  heavy 
drives  from  36-  to  48-in.  belts. 

The  drive  pulleys   (which  were  mounted  on  a  12-in. 

FIG.    1.      THE  SPIDER 

ment  mounted  on  the  inside  of  the  planer  housing  at  the 
proper  angle  to  produce  the  required  crown  on  the 
lagging.  The  table  speed  of  the  planer  was  reduced 
about  one-half  while  in  use  on  this  job. 

The  head  of  a  wood-planer  was  mounted  on  bearings 
fitted  to  the  cross-rail  and  driven  by  a  belt  from  a 
motor  located  in  front  of,  and  just  to  one  side  of,  the 
machine.  This  head  was  fitted  with  cutters  having  a 
radius  equal  to  that  of  the  pulley.  The  job  was 
executed  in  a  very  satisfactory  manner;  the  lagging 
was  first  sawed  to  shape  and  the  bottom  side  concaved 
to  fit  the  outside  diameter  of  the  spiders,  then  put 
in  place  on  the  fixture  and,  with  one  pass  under  the 
cutter,  finished  to  size  and  with  the  proper  crown. 

Mfod  Rlanprcvf^r  mourffvd  m 

dearin^  afiached  h>  /^' 
railbeltec/toMohrfm 

floor  \S_'^  T PCut*erl!ladt 

lithrtgfiKtvreivwtiKhla^in^y 

Toper  aHachmentmounff^oniftat^'^f^i^'^rfioia FIG.    2.      THE  LAGGING FIG.    3.      PL.\NING  THE  LAGGING 

diameter  line  shaft)  were  made  up  of  two  cast-iron 
spiders,  as  shown  in  Fig.  1,  placed  side  by  side  with 
maple  lagging  bolted  to  them  to  make  up  the  pulley 
rim  or  face.  The  spiders  were  9  in.  smaller  than  the 
diameter  of  the  finished  pulley  and  the  maple  lagging 

This  is  to  me  a  new  application  of  the  taper  attach- 
ment, and  I  believe  it  could  be  used  to  good  advantage 

on  other  convex  or  concave  work,  as  a  wide  range  of 
curves  can  be  generated  by  different  adjustments  of  the 
taper  attachment. 
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Deteription*  of  ihop  equipment  in  thU  section  eomtitate 

editorial  terviee  for  loAt'cA  Mere  it  no  charge.  To  be 
eligible  for  pretentation,  ifie  article  matt  not  have  been 
on  the  market  more  than  tix  months  and  matt  not  have 

been  advertised  in  thit  or  any  previoat  istue.  Owing  to 

the  newt  character  of  these  descriptions  it  will  be  impos- 
sible to  submit  them  to  the  manufacturer  for  approval. 

■   CONDENSED    • 
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'  and  equipment/  • 

Ryerson-Conradson  No.  3  High-Power 
Milling  Machine 

The  first  of  a  line  of  machine  tools  being  built  by 
the  Conradson  Machine  Tool  Co.  and  marketed  solely 
through  Joseph  T.  Ryerson  &  Son,  Chicago,  111.,  is 
announced  in  the  No.  3  high-power  milling  machine. 
This  machine  was  designed  to  provide  power,  rigidity 
and  convenience  of  operation  which  would  adapt  it  to 
service  for  light  and  heavy  manufacturing  and  job- 

bing work.  The  machine  can  be  furnished  in  both  the 
plain  and  universal  types,  as  shown  in  Figs.  1  and  2 
respectively.  Its  most  striking  feature  lies  in  its 
helical  gear  drive  the  steadiness  of  which,  it  is  claimed, 
will  add  to  the  life  of  a  milling  cutter.  A  sufficient 
range  of  speeds  is  provided  for  all  regular  commercial 
cervice. 

The  column  is  heavily  ribbed  internally,  and  is  cast 
integral  with  the  base,  the  latter  being  surrounded 
by  a  deep  flange  which  both  stiffens  it  and  serves  as 
an  oil  retainer.  An  unusual  feature  is  the  extension 
of  the  face  of  the  column  above  the.  overarm  lo.  prflvjde 
additional  support  for  special  fixtures. 

Large  bearing  surfaces  are  provided  on  all  faces  of 
the  knee,  and  in  the  case  of  the  column  ways  the 
bearing  has  been  increased  by  extending  the  knee  up 
to  a  point  nearly  level  with  the  top  of  the  table.     The 

telescoping  elevating  screw  is  located  at  the  center 

of  gravity  ̂ o  avoid  any  binding  action.  The  table 
has  three  T-slots  and  is  surrounded  by  a  large  groove 
for  retaining  the  coolant.  The  longitudinal  table  travel 
on  the  plain  milling  machine  is  provided  with  a  hand- 
wheel  extending  diagonally  from  the  side  of  the  .saddle, 
and  on  the  universal  machine  this  is  replaced  by  a  crank 
on  the  end  of  the  table.  The  00-point  carbon-steel 
spindle  runs  in  phosphor-bronze  bearings,  the  front 
one  being  tapered,  and  both  are  adjustable  for  wear. 
The  drive,  as  shown  in  Fig.  3,  is  from  a  single 

constant-speed  pulley,  through  a  primary  shaft  which 
has  the  change  gears  en  the  other  end  that  in  turn 
drive  a  hollow  shaft  concentric  with  the  primary  shaft. 
This  hollow  shaft  has  two  additional  change  gears 
and  drives  either  the  high-  or  low-speed  set  of  helical 
gears  on  the  spindle  drive.  This  gives  twelve  -spindle 
speeds,  ranging  from  17  to  290  r.p.m.  The  power  from 
the  driving  pulley  is  controHcd  through  a  friction 
clutch  that  automatically  applies  a  bralce  on  the  shaft 
when  disengaged. 

,  .Jlight  changes  «f<feed  are.ohtained  from  the- primary  ' shaft  by  a  chain  and  sprocket  tlnsftjjgji  a  cone  of  g€ars 
controlled  by  a  handwheel.  Two  sets  of  gears,  operated 
by  a  lever,  double  the  changes  so  that  a  total  of  sixteen 
feeds  is  obtained,  ranging  from  0.6  to  22.3  in.  per 
minute.    The  feed  screws  are  provided  with  dials  read- 

KIC     1.      THK RYERSON-OONRADSON    NO. 
MHJ^ING  MACHINE 

3    PLlAIN FIG.    2. 
GEAR-CHANGE    SIDE   OK    NO.    3    UNIVBRSAI, 

.\III.I>ING    MACWlNB 
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FIG.    3.      BELT   DRIVE   SIDE   OF   RYERSON-CONRADSON 
NO.    S   PLAIN  IMILLING    MACHINE 

Speciflcations  No.  3  Plain  Milling  Machine:  Longitudinal  move- 
ment, 35  m.  ;  cross  traverse,  U8  in.:  vertical  movement,  20  in. 

tront  sprnUle  bearing,  4J  x  4.-!  in.:  rear  spindle  bearing,  31  in. 
Taper  hole  in  spindle,  No.  11  B.  &  S.  Distance,  spindle  center  to 
bottom  of  arm.  6,=,  in.  End  of  spindle  to  arbor  bushing,  27  in. 
Face  of  spindle  to  arm  braces.  30g  in.  Diameter  of  overarm. 
4i  in.  T&ble,  63J  by  123  in.:  worl<ing  surface,  53  by  123  in. 
Twelve  spmdle  speeds  from  17  to  290  r.p.m.  Sixteen  feed  changes 
from  0.6  to  22.3  in.  per  minute.  Floor  space,  76i  x  111  in. 
■^'*'-^'-.i'*  ̂ .  *  '"•     Speed.  600  r.p.m.     Weight.   5,57,5  lb. Specifications  No.  3  Universal  Milling  Machine:  Longitudinal movement,    34    in.  :    cross    traverse,     13    in.:    vertical    movement, 
,K  '"•  ...y^'^S*'*'    S''!"   "J-      Other   dimensions   the    same   as   the plain  milling  machine. 

ing  to  thousandths  of  an  inch.  Fixed  feed  trips  are 
provided  for  safety  in  addition  to  adjustable  trips  which 
will.stop  the  table  at  any  desired  point.  The:  change 
gears  are  chrome-nickel  steel,  while  the  other  gears  are 
either  steel  or  bronze,  and  all  are  completely  inclosed 
and  run  imimersed  in  oil.  All  bearings  are  bronze  bushed 
with  the  .exception  of  the  thrust  bearings  which  are 
provided  with  SKF  ball  bearings. 

Cincinnati  Boring  Mills 
The  vertical  boring  mill  shown  is  a  recent  develop- 

ment of  the  Cincinnati  Planer  Co.,  Cincinnati,  Ohio, 
The  machine  is  made  in  two  sizes,  42  in.  and  48  in., 
and  is  classified  as  the  "rapid-production  bevel-gear 
type."  It  has  a  capacity  for  heavy  cuts  and  coarse 
feeds  usually  found  only  in  larger  machines,  and  is 
heavily  built  to  resist  severe  strain.  The  design 
follows  closely  to  that  of  larger  machines  of  the  same 
make. 

The  table  is  driven  by  bevel  gearing.  The  table 
spindle  revolves  in  large  angular  self-centering 
ground  bearings  which  do  not  extend  below  the  floor 
line.  The  crossrail  is  arranged  to  be  clamped  both 
on  the  inside  and  outside  face  of  the  housing.  It  is 
raised  and  lowered  by  a  power  connection  from  the 
driving  motor,  no  extra  motor  being  required  for  this 
purpose.  The  heads  have  rapid  power  traverse  in 
both  directions,  and  are  operated  independently  of 
each  other  and  controlled  by  levers  at  the  front  of  the 
machine.  These  levers  are  adjustable  for  height  to 
suit  the  operator. 

The  rapid  power  traverse  and  the  ̂ eed  mechanisms 
ire  so  arranged  that  they  cannot  be  engaged  at  the 
same  time.     All  gears  are  of  steel  and  are  entirely 
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CINCINNATI  BORING  MILL 

Speciflcations:  Sizes,  42-in.  and  48-in. ;  swings.  44  in.  and  50  In.: 
height  under  toolholders,  39  in.;  travel  of  tool  bars,  27  In.:  diam- 

eter of  tables,  43  in  and  48  in. ;  diameter  of  spindle  bearings. 
8}  in. :  number  of  feeds.  8  :  range  of  feeds,  J  to  J  in.  per  minute; 
revolution  of  table,  2.45  to  59.2  and  2.1  to  50.5  per  minute:  size 
of  motors,  10  hp. :  speed  of  motor.s,  500  to  1000  r.p.m.;  weight  ol 
machines,  15.000  to  19,000  pounds. 

inclosed.  All  bearings  are  automatically  lubricated 
and  the  principal  bearings  are  bronze  bushed.  The 
shafts  and  screws  are  made  from  high-carbon  steel 
and  are  accurately  ground.  A  safety  device  is  pro- 

vided in  the  feed  mechanism  to  prevent  breakage  of 
gears  in  case  of  accident  with  the  heads.  The  speed 
box  is  cast  solid  with  the  bed.  Four  speed  changes 
are  provided  through  positive  jaw  clutches  which  can 
be  operated  from  either  side  of  the  front  of  the 
machine.  An  independent  friction  clutch  oh  the  first 
driving  shaft  is  used  to  start  and  stop  the  jnachine. 
An  automatic  brake  for  stopping  the  table  is  operated 
from  the  sanrc- handle  that- controls  the  starting  clutch. 
This,  also,  can  be  operated  from  either  side  of  the 
machine.  For  belted  drive  or  constant-speed  motor 
drive,  a  three-step  cone  is  mounted  on  the  rear  speed 
box  shaft,  giving  a  total  of  twelve  speed  changes. 
With  the  cone-pulley  drive  is  furnished  a  mechanical 
belt  shifter  so  that  the  operator  need  not  touch  the 
belt  while  shifting  from  one  step  to  the  other. 

The  Kempsmith  No.  4  Vertical 
Maximiller  ! 

On  page  595,  Vol.  49,  we  described  the  No.  4  Maxi- 
miller, built  by  the  Kempsmith  Manufacturing  Co.. 

Milwaukee,  Wis.  The  company  is  now  making  a  vertical 
milling  machine  of  the  same  general  construction,  known 
as  the  No.  4  Vertical  Maximiller.  Opposite  views  of 
this  machine  are  shown  in  Figs.  1  and  2. 

The  main  parts  are  semi-steel  castings,  designed  to 
give  the  maximum  sti-ength.  The  column  is  well  ribbed 
and  has  a  web  about  half-way  up,  which  both  stiffens 
the  casting  and  forms  an  oil  reservoir  for  the  speed 

gears. The  design  of  the  knee  duplicates  that  of  the  hori- 
zontal Maximiller,  the  top  of  which  is  without  openings. 
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FIG.   1. KEMPSMITH  NO.    4   VERTICAL  MAXIMILLER 
(LEFT  SIDE) 

Likewise,  the  side  walls  are  solid  except  for  three  small 
openings.  The  top  of  the  knee  has  a  shallow  depression 
in  it  to  give  clearance  for  the  crossfeed  screw,  located 
in  the  center  to  avoid  sidestrain.  The  knee  is  counter- 

balanced by  weights  located  inside  of  the  column.  This 
facilitates  the  vertical  adjustment  of  the  work  to  the 
cutter  so  that  a  vertical  slide  for  the  spindle  is  unneces- 

sary. The  elimination  of  this  slide  is  claimed  to  add  to 
the  rigidity  of  the  machine.  The  table  has  a  working 
face  of  70  x  18  in.  and  a  longitudinal  feed  of  42  inches. 

The  large-diameter  spindle  is  of  alloy  steel  with  the 
nose  hardened,  and  it  runs  in  adjustable  phosphor- 
bronze  bearings.  The  front  end  of  the  spindle  is  bored 
to  take  No.  12  B.  &  S.  taper  shanks  and  the  hole  extend- 

ing through  the  spindle  is  li  in.  in  diameter.  Eighteen 
spindle  speeds  are  provided,  giving  a  range  from  14  to 

355  r.p.m.  '  The  shafts  in  the  spindle  train  are  large 
and  of  heat-treated  alloy  steel.  All  shafts  in  the  speed 
transmission  run  in  ball  bearings.  Large  spiral  bevel 
gears  of  a  coarse  pitch  are  used,  giving  a  smooth,  silent 
drive. 

A  right-hand  spindle  drive  is  used  to  give  the  normal 
direction  of  rotation  for  drills  and  boring  tools.  A 
spindle  reverse  has  been  incorporated  in  order  to  get 
cutting  strains  in  the  proper  direction  for  face  mills. 

A  hand  lever  at  the  front  of  the  machine  operates  a 
friction  plate-type  clutch,  which  has  large-diameter  fric- 

tion surfaces  forced  together  by  a  combination  toggle 
and  plain  lever  movement.  The  clutch  is  easily  acces- 

sible for  adjustment  for  wear.  The  momentum  of  the 
spindle  is  overcome  by  a  brake  operating  on  the  reverse 
throw  of  the  clutch  lever. 

The  machine  is  equipped  with  a  rapid  power  traverse 
which  gives  100  in.  per  minute  travel  of  the  table  in 
either  direction,  and  36  in.  per  minute  on  the  vertical 
and  transverse  movement.  The  controls  for  these 
movements  are  so  located  that  it  is  unnecessary  for  the 
operator  to  change  his  position  in  operating  any  of  the 
rapid  traverse  or  feed  movements.  Safety  devices  are 
incorporated  in  the  mechanism  so  that  no  harm  will 
occur  should  the  operator  shift  the  wrong  levers.  Two 
levers  control  the  longitudinal  feed  and  rapid  traverse, 
and  the  operator  merely  pushes  the  one  required  in  the 

direction  that  he  wishes  the  table  to  travel.  The  knee 
and  saddle  are  controlled  by  a  second  set  of  two  levers, 
and  the  unit  which  shall  move  is  determined  by  push 
pins  located  close  to  ihe  respective  hand-feed  jianWles. 

Eighteen  changes  ̂   feed  are  provided,  rangingXj*0"i  ̂  
to  25  in.  pei"  minute- in  geometrical  progression.-  The 
gears  are  heatttreated  steel  and  run  constantly  in  an 
oil  bath.  Safety  devices  are  incorporated  which  wilT 
slip  before  a  destructive  load  comes  on  the  feed  drive 
but  will  take  up  their  driving  function  again  without 
attention  as  soon  as  the  load  drops  to  safe  limits.  The 
change  in  the  rapid-powerrtraverse  rate  does  not  affect 
the  speed  rate  of  the  cross  and  vertical  movements, 
these  remaining  the  same  for  all  movements.  The  rapid 

traverse  is  available  even  wi^n  the  spindle  and  feed  are 
not  operating. 

A  centrifugal  pump  of  about  15  gal.  per  minute 
capacity  is  built  into  the  machine  for  furnishing  the 
coolant  and  this  can  be  disengaged  when  the  coolant 
is  not  required. 

The  gears  and  bearings  in  the  entire  speed  and  feed 
mechanism  run  constantly  in  oil  an3 'are  splash  lubri- 

cated. The  balance  of  the  oiling  system^s  centralized  at 
two  points. 

The  machine  is  regularly  arranged  for  single-pulley 
drive,  and  a  16S  in.  in  diameter  pulley  takes  a  6-in. 
belt  and  runs  at  400  r.p.m.  The  pulley  shaft  is  mounted 
on  ball  bearings  and  with  the  clutch  is  inclosed  in  a  pro- 

tective housing.  The  machine  can  be  furnished  with 

a  direct-belted  motor  drive,  in  which  case  a  15-hp. 
motor,  running  at  1,200  r.p.m.  is  recommended. 

FIG.   2.     KEMPSMITH  NO.    4   VERTICAL  MAXIMILLER 
(RIGHT    SIDE) 

.Specifications:  Table  working:  surface,  70  x  18  In.;  longi- 
tudinal movement,  power,  4  2  in.;  transverse  movement,  power, 

14  in.  ;  vertical  movement,  power,  20  in. ;  nose  of  spindle  to  table 
in  lowest  position,  22  in.;  throat  distance,  19  in.;  spindle  taper 
hole.  No.  12  B.  &  S.  ;  eighteen  spindle  speeds,  ranging  from  14  to 
3o5  r.p.m.;  eighteen  feed  changes,  from  g  to  25  in.  per  minute; 
rapid  power  traverse,  longitudinal  100  in.,  transverse  and  ver- 

tical 36  in.  per  minute ;  driving  pulley,  163  in.  in  diameter,  6  In. 
belt,  400  r.p.m.  ;  power  required  for  motor  drive,  15  hp.  at  1,200 
r.p.m.  ;  floor  space,  99  x  122  in,  ;  net  weight.  11,050  lb.  ;  weight 
packed  for  domestic  shipment,  11,800  lb.  :  packed  for  forelBn 
shipment,   weight,   11,975   lb. 
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The  Jiffy  Torch 
A  handy  torch,  designed  for  the  foundrymen'a  use 

in  drying  the  skin  of  molds,  is  being  marketed  by  the 
Mahr  Manufacturing  Co.,  Minneapolis,  Minn.  It  is 
said  to  light  instantly  and  to  project  a  blue  flame  of 
intense  heat  any  distance  required  from  a  few  inches 

THE   JIFKY   TOKCH 

to  five  feet.  It  burns  light  fuel  oil  or  kerosene  equally 
well,  and  operates  by  means  of  compressed  air  supplied 
by  a  hose  connection.  Any  available  source  of  com- 

pressed air  may  be  used,  as  the  amount  of  the  pressure 
is  immaterial. 

The  burner  works  on  a  principle  that  prevents  the 
formation  of  carbon.  If,  however,  it  should  become 
clogged  from  any  cause  it  can  be  readily  cleaned  with 
an  ordinary  piece  of  wire.  Besides  drying  molds  the 
torch  is  useful  for  brazing  and  other  purposes.  It  is 
made  in  two  sizes  of  one-half  and  one-gallon  capacities. 

Ajax  Upsetting  Forging  Machine 
With  a  view  to  supplying  a  demand  for  an  upsetting 

forging  machine  to  withstand  the  increased  strains  due 
to  the  use  of  alloy  and  high-carbon  steels,  the  Ajax 
Manufacturing  Co.,  Cleveland,  Ohio.,  has  developed  a 
machine  of  the  type  illustrated. 

The  machine  retains  the  well-known  and  tried  fea- 
tures such  as  the  sleeve-type,  phosphor-bronze,  crank- 
shaft bearings  in  the  continuous  housings  of  the  bed; 

the  positive  die  grip,  insured  and  protected  by  the 
Ijreaker    bolt    in    the   safety    knuckle;    the   lock    device 

which  stops  the  dies  in  the  wide-open  position,  and 
the  header  slide  at  the  back  of  its  stroke.  To  these 
have  been  added  the  twin-gear  drive,  suspended  header 
and  die  slides,  the  collapsible  .self-adjusting  safety  pit- 

man and  a  material  strengthening  of  all  parts.  The 
new  model  is  approximately  40  per  cent  heavier  than 
the  older  model;  the  4-in.  size  weighs  120,OOJ  lb.;  the 
5-in.  size,  155,000  lb.,  and  the  other  sizes  are  of  the 
same  proportion. 

The  suspended-type  slides  are  of  increased  length 
and  operate  on  overhung  bronze-faced  bearings.  The 
sliding  surfaces  receive  proper  lubrication  and  are  not 
exposed  to  undue  wear  by  the  accumulation  of  scale  and 
other  abrasive  substances. 
The  header  slide  carries  a  triple  high  toolholder, 

adjustable  to  any  desired  position  of  the  grooves  in  the 
gripping  dies.  The  moving  die  is  carried  in  a  box- 
.shaped  recess  which  is  supported  by  the  entire  side 
face  of  the  die  slide  against  the  backing  plate  during 
the  heading  operation.    This  prevents  local  wear  in  the 

FfO.   1.      AJAX   irpSKTTING   FORGING  MACHINE 

FIG.   2.      SELF-ADJUSTING  SAFETY  PITMAN 

backing  plate  and  consequently  any  rocking  tendency 
of  the  die  slide. 

To  transmit  the  power  necessary  for  the  making  of 
large  forgings,  a  twin-gear  drive  from  pinion  shaft 
to  crankshaft  is  employed.  The  driving  gear  on  each 
end  of  the  crankshaft  gives  equal  torque  at  both  ends 
of  the  eccentric  pin,  greatly  decreasing  the  strain  in  this 
part.    The  crankshaft  has  been  nearly  doubled  in  weight. 

The  self-adjusting  safety  pitman  is  an  improvement 
of  considerable  importance,  in  that  it  fully  protects  the 
machine  against  overloading  the  heading  ram  and  pre- 

vents it  from  becoming  stalled  on  or  near  center.  The 
construction  of  the  pitman  is  shown  in  Fig.  2,  the  center 
pin  being  slightly  above  the  line  of  the  other  two  so 
that  a  pressure  on  the  ends  results  in  a  buckling  ten- 

dency. This  buckling  is  resisted  up  to  a  certain  point  by 

the  latch  held  in  place  by  the  heavy  compi-ession  spring. 
When  the  predetermined  pressure  is  exceeded  the  latch 

jumps  up,  preventing  the  building  up  of  additional  pres- 
sure. On  the  return  stroke  the  pitman  straightens 

out,  the  latch  drops  into  place  and  the  machine  is  ready 
to  continue  its  work  without  delay. 

The-  stock  gather,  die  opening  and  dffe'  height  have 
been  greatly  increased.  The  two  former  make  possible 
the  production   of  large  forgings    in    few   operations. 

i<. 
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;vhile  the  latter  gives  space  for  the  placing  of  more 
jrooves  In  a  single  face  of  the  dies  and  reduces  the 
number  of  die  changes  necessary. 

Some  idea  of  the  capacity  of  the  machine  may  be  had 
from  a  test  recently  conducted  at  the  plant  of  this 
company.  A  4-in.  machine,  in  a  single  blow,  forged  a 
disk  9i  in.  in  diameter  and  11  in.  thicJc  on  the  end  of  a 

3i-in.  bar  of  0.60-carbon  content,  at  a  cherry-red  heat. 
In  doing  this  the  machine  gathered  8  in.  of  stock  and 
flattened  it  out  with  no  tendency  to  stalling. 

Cutler-Hammer  Automatic   Starter 
An  automatic  starter  of  the  inclosed  type  has  recently 

been  put  on  the  market  by  the  Cutler-Hammer  Manu- 
facturing Co.,  Milwaukee  and  New  York. 

The  equipment  consists  of  an  automatic  motor-starter 
panel  of  the  counter-electromotive-force  type  completely 
inclosed  in  a  cast-iron  case  with  a  hinged  cover.  A 
magnetic  main-line   contactor   mounted    on    the   panel 

^      "-3ll*B«i.i.; 

CUTLER-HAMMER  AUTOMATIC  STARTER 

allows  remote  control  from  two  push-button  switches  of 

the  momentary  contact  type.  Pressing  the  "run"  button 
closes  the  magnetic  main-line  switch,  thereby  starting 
the  motor  with  the  armature  resistor  in  circuit.  The 
motor  accelerates  until  it  reaches  about  three-fourths 
normal  speed,  when  the  resistor  is  automatically  cut  out 
of  circuit  by  the  closing  of  the  accelerating  contactor, 
the  operating  coil  of  which  is  connected  across  the  motor 
leads  and  is  energized  by  the  counter  electromotive  force 
of  the  armature.  The  motor  is  stopped  by  pressing  the 

"stop"  button  or  by  voltage  failure,  which  causes  the 
main-line  contactor  to  drop  out.  By  using  a  separate 
field  rheostat,  speeds  above  normal  can  be  obtained  if 
the  .speed  range  does  not  exceed  two  to  one.  A  common 
snap  switch,  a  float  switch  or  a  pressure  regulator  can 
also  be  used  for  remote  control  of  the  motor.  When 
remote  control  is  not  desired  the  magnetic  main-line 
contactor  is  omitted,  and  the  motor  is  controlled  by  a 
fused  knife  switch  mounted  on  the  panel  with  an  oper. 
ating  handle  outside  of  the  case.  The  handle  can  be 
locked   in   the   open  position   to  prevent   unauthorized 

operation.  Interlocks  prevent  lifting  the  cover  while 
the  switch  is  closed  or  throwing  the  switch  with  the 
cover  opened.  When  the  knife  switch  is  used,  low-volt- 

age release  is  inherent  in  the  accelerating  contactor. 
Low-voltage  protection  is  provided  with  three-wire  push- 

button control.  The  inclosing  case  is  arranged  for  con- 
duit wiring  and  can  be  mounted  on  a  wall  or  any  flat 

surface.  This  starter  is  for  use  with  small  direct-cur- 
rent motors  not  rated  over  2  hp.  at  115  volts  or  3  hp.  at 

230  volts. 

The  Ryerson-Conradson  Vertical 
Milling  Attachment 

The  semi-universal  type  of  vertical  milling  attach- 
ment, shown  in  the  illustration,  is  being  built  by  the 

Conradson  Machine  Tool  Co.  and  sold  by  Jos.  T.  Ryerson 

THE  RYERKON^ONBADSON  VERTICAL  MILLING 
ATTACHMENT 

Made  in  three  types,  light  (1PM3)  ;  medium  (2PM3)  ;  heavy 
(3PM3).  Speed,  600  r.p.m.  Pulley  speed.  34-580.  17-2!tO,  81-145. 
B.  &  S.  taper,  No.  9,  11.  11.  Spindle  to  table:  plain  milling  ma- 

chine. 133.  18.  17  in.;  universal  machine.  12i,  16i,  151  in.  Center 
of  spindle  to  face  of  column,  llj,  llj.  14i  In.  Weight.  250.  328, 450    lb. 

&  Son,  Chicago,  111.  It  is  intended  for  use  on  the  Ryer- 
son-Conradson milling  machine  and  is  built  in  three 

sizes  designated  as  light,  medium  and  heavy  patterns. 
It  is  clamped  directly  to  the  column  dovetail,  no  depend- 

ence being  placed  on  the  overarm.  The  heavy  pattern 
type  has  a  spindle  of  the  same  diameter  as  the  main 
spindle,  and,  as  the  taper-hole,  faceplate  and  driving 
keys  are  the  same  die  it  is  claimed  that  as  heavy  a  cut 
may  be  taken  with  this  as  with  the  horizontal  spindle. 

Columbia  Shaper 
The  shaper  illu.strated  in  Figs.  1  and  2  represents  an 

improved  design  built  by  the  Columbia  Machine  Tool 
Co.,  Hamilton,  Ohio.  The  design  employs  the  same 
hea%'y  construction  as  formerly  used  with  the  idea  of 
combining  rigidity  with  strength.    The  machine  is  built 
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on  the  interchangeable  basis.  As  an  example  of  ac- 
curacy, the  alignment  of  vise  and  table  with  the  ram 

is  held  to  a  limit  of  0.001  inch. 

All  elements  governing  the  control  are  on  the  working 
side  of  the  machine.  Included  in  these  are  the  quick- 
change  feed,  and  the  single  lever  for  locking  the  cross- 
rail  to  the  column.  The  quick-change  feed  adjusts  itself 
automatically  to  the  position  of  the  crossrail,  is  gradu- 

ated to  show  the  amount  of  feed  and  has  a  bevel-gear 
reverse  which  automatically  causes  the  feed  to  act  on 
the  return  stroke.  Two  levers  control  all  feed  changes ; 

one  regulates  the  amount,  and  the  other,-  the  direction  of 
the  feed.  The  changes  can  be  made  while  the  machine 
is  running.  A  range  of  feed  is  provided  that  is  suffi- 

cient for  all  classes  of  work;  eight  on  the  16-  and  20-in. 
shapers  and  twelve  on  the  24-  and  28-in.  machines.  The 
cross-  and  down-feed  screws  are  both  provided  with 
micrometer  adjustment.  The  feed  gears  are  of  hardened 
steel,  totally  inclosed  and  run  in  oil. 

The  column  guides  are  V-shaped  the  same  as  gen- 
erally used  in  milling-machine  construction.  The  col- 

umn has  a  straight  front  but  projects  at  the  rear  to 
provide  a  long  bearing  for  the  ram.  The  straight  front 
permits  a  maximum  back  stroke  when  the  head  is  set  in 
an  angular  position.  A  wedge-shaped  gib  is  provided  to 
compensate  for  wear  in  the  ram  bearing.  This  is 
adjusted  by  small  screws  placed  vertically. 

The  table  is  fully  inclosed  on  four  sides  and  heavily 
flanged  at  the  ends.  It  is  supported  by  an  angular  pro- 

jection on  the  saddle  and  is  easily  removable.  A  revolv- 
ing table  of  the  type  shown  on  the  machine  in  Fig.  1  is 

furnished  when  required.  This  is  supported  in  a  sub- 
stantial manner  upon  a  large  trunnion  and  has  an  outer 

bearing  as  an  additional  support.  The  bull  gear  is  extra 
large  and  is  carried  on  a  large  two-diameter  bearing 
which  supports  it  close  to  the  center.    The  rocker-arm 

FIG.    1.      COLUMBIA    16-IN.    SHAPBR 

is  heavily  built  and  is  supported  at  the  lower  end  by  a 
large  shaft  having  self-oiling  bushed  bearings. 

The  machine  is  powerfully  back  geared,  which  in  con- 
nection with  the  four-change  speed  box  affords  eight 

changes  of  speed.  The  speeds  are  arranged  in  geo- 
metrical progression  and  have  been  carefully  calculated 

to  afford  the  proper  range  and  increments.  The  illus- 
trations show  the  method  of  equipping  the  machine  with 

8pee4  box,  friction  clutch  and  brake,  adapting  it  for 

either  single-pulley  or  constant-speed  motor  drive.  The 
speed  box  provides  four  changes  of  speed  or  eight  in 
connection  with  the  back  gears.  The  friction  clutch  and 
brake  enable  the  machine  to  be  quickly  started  or 
stopped  at  any  point  of  a  stroke. 

Net  weight:   16  in.,  3,000  lb.;  20  in.,  4,000  lb.;  24  in., 
5,000  lb. ;  28  in.,  6,000  lb.    Crated  weight:    16  in.,  3,500 

FIG.    2.      COLU.MBIA    20-IN.    SHAPER 

b.;  20  in.,  4,100  lb.;  24  in.,  5,200  lb.;  28  in.,  6,200  lb. 
Boxed  weight:  16  in.,  3,500  lb.;  20  in.,  4,600  lb;  24  in., 
5,800  lb.;  28  in.,  7,000  lb.  Cu.ft.  (boxed)  :  16  in.,  80; 
20  in.,  100;  24  in.,  132;  28  in.,  162. 

Longer  Working  Hours 
By  H.  L.  Beau 

As  to  the  working-hour  question  of  trade  unions  to- 
day, I  should  say  that  it  would  be  far  better  for  most 

people  to  work  10  or  12  hours  a  day  than  to  work  6  or 
8  hours  as  some  radicals  would  have  it.  My  past  ex- 

perience with  men  is  that  90  per  cent  of  them  are  con- 
stantly asking  for  overtime  and  many  of  them  are 

anxious  to  work  on  Sunday,  so  I  say  a  longer  working 
day  would  stop  this  needless  wasting  of  their  money  in 
hours  of  idleness.  There  would  also  be  greater  produc- 

tion and  the  sooner  high  prices  would  fall.  Wages 
surely  are  good  in  almost  every  line,  so  let  us  all  econ- 

omize and  all  our  troubles  will  soon  come  to  an  end. 

Women  in  Industry. — The  advent  of  the  gentler  sex 
in  industry,  so  strongly  emphasized  during  the  war  by 
the  influx  of  women  to  the  munitions  factories,  is  still 
further  accentuated  by  the  casual  manner  in  which 
their  services  are  sought  through  the  advertising  col- 

umns. One  local  daily  newspaper  recently  carried  the 
following  advertisement: 

WANTED:  BOY— Young  lady  wanted  as  office  boy 
in  downtown  bank.    Apply,  etc. — From  Literai-y  Digest. 
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Business  Conditions  in  England 
By  our  LONDON  CORRESPONDENT 

London,  Feb.  l3,  1920. 

WHILE  an  improvement  might  certainly  be  made, 

output  generally  is,  at  the  worst,  moderate.  Coal- 
mining figures  are  more  promising.  There  are,  how- 

ever, many  undercurrents  in  the  sea  of  labor  and,  again,  the 
difficulties  in  the  acceptance  of  orders,  due  to  exchange 
troubles,  are  obvious 

Estimates  of  the  national  finance  position  are  moi-e  opti- 
mistic than  until  recently  seemed  likely.  It  looks  as  though 

the  government  expenditure  will  be  markedly  less  and  gov- 
ernment revenue  more  than  had  been  estimated;  but  it  is 

necessary  to  wait  a  few  weeks  before  expressing  the  dif- 
ferences in  figures.  Values  of  British  exports  grow  too, 

and,  as  shown  by  monthly  returns,  have  risen  by  more  than 
50  per  cent  since  last  September.  Unfortunately,  from  the 
balance  of  tra!de  point  of  view,  import  values  are  a.so 
steadily  growing.  The  value  of  British  manufactures  ex- 

ported in  January  last  was  £83,086,250,  or  more  than  twice 
the  value  foi:  January,  1919.  Manufactured  articles  im- 

ported were  valued  at  £31,528,390  last  month. 

The  molders'  strike  having  ended,  production  in  the  ordi- 
nary engineering  and  machine  shops  is  steadily  improving 

as  castings  become  available.  This  is  almost  the  first  strike 
that  has  been  fought  out  since  the  opening  of  the  late  war, 
compromises  having  been  the  rule.  Of  course,  during  i,he 
whole  period  of  the  strike  certain  of  the  foundries  were  in 
operation  and,  after  all,  the  strike  was  confined  to  England; 
that  is,  it  was  not  extended  into  Scotland.  Still,  all  shop 
schemes  had  to  be  modified  and  quite  a  considerable  pro- 

portion of  the  works  were  closed.  No  true  estimate  can  be 
made  of  the  cost,  but  the  workpeople  returned  on  terms 
which  they  would  certainly  have  obtained  if  there  had  been 
no  strike;  that  is,  with  an  increase  of  5s.  a  week,  an  increase 
which  was  awarded  to  engineering  workpeople  generally 
as  the  result  of  the  periodical  enquiry.  It  is  quite  probable 
that  on  both  sides  a  mistaken  estimate  was  made.  The 

workpeople  apparently  thought  .'that  a  stoppage  by  the three  unions  concerned  would  very  quickly  end  engineering 
production  generally.  On  the  other  hand,  the  employers, 
who  certainly  had  right  on  their  side,  quite  conceivably  esti- 

mated that  complete  drainage  of  the  funds  of  the  unions 
concerned  would  automatically  end  the  strike,  forgetful 
of  the  fact  that  loans  can  be  obtained  from  other  unions — 
indeed  easily  in  view  of  the  idea  of  solidarity  among  organ- 

ized workpeople. 
Meanwhile,  many  British  workpeople  seem  to  be  set 

against  the  idea  of  payment  by  results.  Representatives 
of  the  federation  of  engineering  employers  and  of  the  engi- 

neering trade  unions  met  recently  to  discuss  the  economic 
future  of  their  industry,  and  particularly  to  improve  con- 

ditions of  employment.  So  far  as  is  known  (no  official 

report  was  issued),  after  the  better  part  of  a  week's  dis- 
cussion the  members  of  the  conference  separated  without 

arranging  for  a  future  meeting,  being  unable  to  agree  on 
the  said  question  of  payment  by  results.  The  position  is 
at  the  moment  of  writing  thought  to  be  somewhat  ominous. 
The  engineering  unions  are  to  ballot  on  the  question.  Objec- 

tion to  the  premium-bonus  system  is  marked,  and  many 
workers  are  demanding  recompense  at  so  much  an  hour  for 
attendance,  without  any  guarantee  as  to  what  will  be  done 
in  the  time.  The  result  shows  in  all  sorts  of  ways;  in  the 
Midlands,  for  example,  it  is  leading  in  some  measure  to 
brass  casting  leaving  Birmingham  for  neighboring  towns, 
where  at  present  a  larger  output  per  person  employed  can 
be  obtained. 

That  production  is  necessary  has  been  brought  home  to 
certain  workers  pretty  sharply  during  the  last  few  days. 
In  North  London  a  factory  is  run  by  Brinsmead  &  Sons, 
a  firm  of  pianoforte  makers  whose  name  is  known  all  over 
England,  the  concern  having  been  in  existence  something 
like  100  years.  Now  a  few  days  ago  the  management  gave 

notice  that  the  works  would  close  in  a  week's  time.  (They 
are  to  be  opened  shortly  for  a  "probationary"  period.)     The 

reason  cannot  be  more  succinctly  given  than  in  the  state- 
ment issued  to  the  effect  that  "for  each  piano  dispaiehed 

per  week  there  are  now  twenty-six  employees,  against 
twelve  in  1918,  and  six  invmediately  before  the  war.  The 
factory  wages  alone  per  piano  exceed  the  Selling  price.  The 
cost  of  polishing  only  is  approximately  equal  to  the  pre-war 
prime  cost  of  the  completed  piano,  including  materials." 
There  was  no  quarrel  with  the  workmen,  merely  inadequate 
production.  The  case  must  be  particularly  bad  as  the  piano- 

forte industry  was  one  of  the  first  in  Great  Britain  to  seize 
the  opportunity  to  raise  prices  and  indeed  to  supply  inferior 
articles  as  soon  as  importation  from  abroad  was  stopped. 
The  workpeople,  as  soon  as  they  got  their  wind  after  the 
blow,  blamed  the  new  management.  It  is  only  fair  to  state 
that  a  number  of  other  pianoforte  manufacturers  have 
issued  a  joint  statement  to  the  effect  that  the  conditions 
mentioned  are  not  general. 

As  is  stated  above,  the  reply  of  the  Brinsmead  workpeople 
was  simply  to  blame  the  new  management.  This  draws 
attention  to  a  defect  in  the  Whitley  schemes  for  dealing 
with  industries  as  a  whole,  which  was  pointed  out  some 
months  ago  in  the  European  edition  of  this  journal  and  is 
now  bein^  emphasized  in  other  directions.  While  employer 
and  employed  under  these  schemes  can  meet  in  joint  con- 

ference, there  is  no  special  place  fcr  technical  and  com- 
mercial men  engaged  in  the  conduct  of  business.  Thus, 

while  capital  and  labor  (manual)  may  fairly  be  said  to  be 
represented,  the  share  of  mental  effort  in  industry  is  not 
separately  recognized.  The  general  position  is  leading  to 
the  formation  of  trade  unions  among  brain  workers  and 
private  conferences  are  being  held  for  representatives  of 
branches  of  medicine,  the  law,  engineering,  etc.  There  is, 
in  fact,  a  Society  of  Technical  Engineers;  one  of  its  objects 
appears  to  be  to  press  for  the  inclusion  of  a  third  body  in 
the  Whitley  schemes.  Other  organizations  are  the  National 
Union  of  Scientific  Workers,  the  Association  of  Engineering 
and  Shipbuilding  Draftsmen,  the  National  Association  of 

Supervising  Electricians,  the  Electrical  Power  Engineers' 
Association,  etc.  It  -is  proposed  to  form  a  National  Federa- 

tion of  Professional,  Technical  and  Supervisory  Workers. 
The  same  movement  can  be  seen  in  France. 

It  .is  gradually  becoming  apparent  that  the  continuous 
efforts  to  increase  wages  are  really  short-sighted,  and  that 
the  endeavor  should  rather  be  to  decrease  prices  of  com- 

modities. Yet  some  sympathy  must  be  felt  for  those  who 
take  the  more  obvious  way  to  meet  at  the  moment  the  con- 

tinually increasing  cost, of  living. 
Since  the  war  the  rise  has  been  between  130  and  140  per 

cent,  and  it  has  not  yet  ceased,  despite  the  promises  of  poli- 
ticians. American  readers  should  note  that  rent  as  a  rule 

cannot  be  included  in  this  estimate  as,  excepting  in  the 
case  of  houses  quite  outside  the  means  of  ordinary  working 
people,  rents  are  by  law  fixed  at  those  which  obtained  at 
the  outbreak  of  war.  Further,  bread  which  is  sold  at 
9Jd.  really  costs  about  15d.,  the  difference  being  made  up 
by  subsidy.  Before  the  war  5d.  or  6d.  was  the  price.  Work- 

people know  that  large  profits  are  in  many  instances  being 
claimed  and  made.  They  know  that  rings  and  combines 
abound  for  the  maintenance  and  increase  of  prices.  They 
perceive  that  the  so-called  Profiteering  Act  is  almost  an 
absolute  failure.  They  study  the  papers  and  note  the  divi- 

dends declared,  as  for  instance  in  the  cotton  industry  and 
in  shipping,  and  they  read  extracts  from  reports  of  official 
inquiries  into  the  wool  industry  and  others.  In  plain  fact, 
between  high  prices,  high  taxation  and  rising  local  rates, 
many  people  on  fixed  salaries,  who  before  the  war  were 
comfortably  placed,  are  now  worse  off  than  manual  laborers. 
Very  seldom  have  the  employing  classes  voluntarily  raised 

salaries  in  proportion  to  needs;  "black  coat"  unions  are the  result. 

The  fact  that  rises  in  wages,  if  sufficiently  continued, 
mu.st  imply  increased  prices  has  been  recognized  by  certain 
branches  of  transport  workers,  for  the  union  of  railway- 
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men  concerned  are  understood  to  be  supporting  the  directors 
of  the  underground  transit  system  of  London  in  their 
demand  for  a  doubling  of  pre-war  fares.  It  is  also  under- 

stood that  the  parliamentary  bill  which  will  enable  this 

to  be  done  abolishes  s.multaneously  workmen's  fares.  Of 
course,  if  by  their  action  the  railwaymen  imply  that  workers 
should  have  no  special  privileges  their  action  may  be 
supported. 

Meanwhile,  the  demand  for  machine  tools  is  much  in 
excess  of  supply.  Labor,  material  and  transport  charges 
are  growing.  There  is  every  prospect  at  the  moment  there- 

fore of  increases  in  prices;  in  some  cases  they  have  been 

announced.  Indeed, '  if  the  expected  increase  in  castings 
prices  is  made  the  percentage  rise  of  prices  for  complete 
machine  tools  will,  in  some  instances,  be  half  the  percentage 
increase  in  the  cost  of  castings.  The  call  on  Sheffield  for 
steels  of  all  kinds  is  in  many  cases  outside  production 
capacity  and  both  here  and  as  regards  machine  tools  in 
particular,  the  Far  East  has  sent  many  inquiries  and 
orders,  India,  China  and  Japan  being  specially  mentioned. 
As  to  the  European  continent,  trading  is  badly  handicapped 
by  the  condition  of  the  exchanges. 

The  tendency  to  amalgamation  cf  interests  is  shown  in  the 
suggestion  that  Fletcher,  Russell  &  Co.,  Ltd.,  Warrington, 

furnace  maker,  should  join  a  furnace  makers'  combination 
called  Radiation,  Ltd.  This  comb'ne  was  formed  a  short 
time  ago  by  the  J.  Wright  and  Eagle  Range,  the  Richmond 
Gas  Stove  and  Meter  Co.,  and  the  Davis  Gas  Stove  Co. 
concerns. 

Some  Recent  Machine-Shop  Introductions 
IN  G3EAT  Britain 

Among  more  recent  introductions  for  the  machine  shop 
in  Great  Britain  are  cutting  tcols  having  shanks  of  mild 
or  other  steel  v/ith  tips  cf  high-speed  steel,  in  a  sense,  cast 
electrically,  net  simply  welded  en.  For  this  purpose  the 
end  of  the  shank  is  ground  and  around  it  is  built-up  a  mold, 

carbon  plates  be'ng  clamped  so  as  to  form  this.  By  means 
of  suitable  electrodes  the  metal  is  then  deposited  electrically. 
The  contents  of  the  electrode  core  can,  of  course,  be  ar- 

ranged to  suit  requirements,  but  in  this  instance  they  are 
in  the  form  cf  a  mechanical  mixture,  not  an  alloy.  In 
the  course  of  a  visit  by  a  representative  of  this  journal  to 
the  works  of  Alloy  Welding  Processes,  Ltd.,  at  Church  St., 
Islington,  London,  N.,  the  tools  actually  being  produced 
at  the  time  contained  5  per  cent  each  of  tungsten  and 
molybdenum,  4  per  cent  chromium  and  1  per  cent  vanadium. 
This  is -one -of -the -standard  mixtures  of  the  firm.  There 
are  others  and  E.  H.  Jones,  who  is  responsible  for  the 
process,  is  in  fact  carrying  out  a  small  research  with  a 
view  to  the  production  of  special  steels  for  cutting.  The 
tool  is  used  in  the  ordinary  way  until  the  high-speed-steel 
tip  is  ground  off.  A  fresh  deposit  can  then  be  made,  but 
high-speed  steel  cannot  be  deposited  on  an  existing  high- 

speed-steel tip.  This  is  of  course  but  one  of  the  applica- 
tions of  the  electrodes  manufactured  by  the  firm  named. 

They  both  supply  tools  and  instruct  their  customers  to 
make  them,  and  a  small  school  has  been  arranged  for  this 
purpose.  But  no  manual  skill  is  required ;  this  work  indeed 
is  among  the  first  undertaken  by  lads  who  are  being  trained 
as  electric  welders. 

During  the  war  the  British  Board  of  Trade  organized 
a  series  of  trade  exhibitions,  and  these  are  being  continued. 
For  the  current  year  they  are  being  held  simultaneously 
from  Feb.  24  to  March  5  in  London,  Glasgow  and  Bir- 

mingham, instead  of,  as  formerly,  in  London  only.  Each 
exhibition  has  been  arranged  to  have  its  own  character 
according  to  the  district.  The  exhibition  for  Birmingham 
is  being  held  at  a  little  distance  outside  the  city;  namely, 
at  Castle  Bromwich,  where  kiosks  have  been  added  to  the 
aerodrome  buildings  in  order  to  find  exhibition  space  for 
some  quantity  of  hardware,  including  smaller  machine  tools 

and  engineers'  and  other  hand  tools;  motor-cycles,  cycles, 
motor-car  accessories;  ropes;  lighting  fittings  of  all  kinds; 
cooking  stoves,  etc.  At  Glasgow  the  exhibits  include 
chemical  products,  boots,  clothing,  textiles,  etc.  The  London 
branch  of  the  British  Industries  Fair,  as  it  is  officially 
known,   is  at  the   Crystal   Palace,    Sydenham,    S,E.,-  whepe- 

lighter  and  fancy  goods,  such  as  jewelry,. glassware,  leather 
goods,  toys,  scientific  instruments,  etc.,  may  be  noted. 

Reports  received  from  Glasgow  confirm  those  of  practi- 
cally every  other  district,  to  the  effect  that  iron  and  steel 

of  all  kinds  are  in  greater  request  than  production  facili- 
ties. Foundry  qualities  of  pig  iron  are  in  special  call  and 

in  Glasgow  the  price  of  No.  1  iron  for  export  is  £12  10s.  a 
ton.  It  is  also  mentioned  that  Scottish  makers  of  steel 
plates  have  again  advanced  prices  by  £1  a  ton.  While  men- 

tioning Glasgow,  reference  may  be  made  to  the  shipbuilding 
industry  there.  Launches  in  January  on  the  Clyde  totaled 
nearly  40,000  tons,  said  to  be  a  record  for  this  particular 
month,  when  output  is  generally  affected  by  the  New-  Year 
holidays.  A  Glasgow  correspondent  mentions  particularly 
that  geared  turbines  appear  now  to  be  displacing  recipro- 

cating engines  for  cargo  boats. 
American  readers  will  bs  sorry  to  note  the  death  of 

Arthur  Wilzin  of  the  E.  W.  Bliss  Co.  (Paris)  at  Nice  on 
Jan.  2  in  his  fifty-ninth  year.  The  columns  of  this  journal 
have  more  than  once  borne  witness  to  his  ability  in  press 
work,  etc.  His  ingenuity  showed  itself  in  connection  with 
hydro-mechanical  presses,  automatic  body-flanging  presses, 
automatic  glass-gathering  and  blowing  machines,  etc.  His 
flatware  manufacture  process  was  the  subject  of  a  long 
article  in  the  American  Machinist  for  Sept.  2,  1915. 

Machine  Tools  Wanted  by  the 
French  Commission 

We  announced  some  time  ago  the  closing  of  a  con- 
tract between  the  War  Department  and  the  French 

Government  for  surplus  machine  tools  to  the  value 
of  $25,000,000.  At  that  time  it  was  stated  that  a 
French  commission  would  come  to  this  country  to 
select  the  tools  and  arrange  for  their  shipment  and 
delivery  in  France. 

For  the  information  of  machine-tool  builders  and 
dealers  we  are  printing  the  first  list  of  the  French 
requirements  which  has  just  reached  us.  It  should  be 
understood  that  this  list  shows  the  maximum  program. 
The  members  of  the  commission  are  probably  fully 
aware  of  the  difficulties  likely  to  be  encountered  in 
getting  all  they  want  from  our  surplus  stock,  particularly 
in  view  of  the  serious,  iunoada.  made  on  it  by  the  Belgian 
commission  and  by  the  beneficiaries  under  the  Caldwell 
bill.  Just  what  is  to  be  done  to  fill  the  gaps  has  not  yet 
been  announced.  If  further  information  is  desired  it 

may  be  obtained  from  the  Director  of  Sales,  War 
Department,  Washington,  D.  C. 

The   list   follows: 

MAXIMUM  PROGRAM  OF  PURCHASES  BY  THE  FRENCH 
COMMISaiON 

Specification 
Grinding  Ma  hines 

Universal  Tool  and  Cutter  Grinders   

Twist- Drill  Grinders . 

Cutter  Grinders   
Tool  Grinders   

Saw  Sharp-ners   
Knife  Grinde-s   Surface  Grind. rs  (w..t) 

(disk) 

(plain) Interna!  grinders   
Plain  grinders,  12-16  in.  x  36  in.  . 

X  48  in. . 
X (0  in. . 

x  72  in.. 
X  96  in.  . 
X  120  in. 

Universal  Grinders   

Maximum Manufacturers 
Number 

(in  1  referen- 

tial order) 

350 
Brown  &  Sharpe 
Cincinnati 

Leblo-d 

Greenfi  Id 
300 

Lassalle 
Wilmarth   &   Morman 

50 P  att  &  Whitney 

350 Gisholt Sellers 

75 

50 

50 Rred  &  Pnsntioe Diamond 
Pe^rs  ns-Arter 

80 

Heald 

120 
Brown  &  Sharpe 

Abrasive 
50 

He«ld 

100 
Brown  &  Sharpe 

150 

Land  is 100 

Norton 

60 

Cincinnati 

fO 

Bath 

30 Queen  City 
Modern  Tool 

}00 
Brown  &  Sharpe 
Landis Norton 
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Horizontal  Boring, 
Milling  and  Drillipg  Machines 

Maximum 
Number 

400 

Maiiuf::cturen9 

(in  nrefcren- tial  order 

500 
4  in,  to  6  in   500 Universal 

200 

Millirg  Machines 
Hand   

150 

30 

Pratt  &  Whitney 
Fox,  etc. 
Pratt  &  Whitney f  0 Hendey 

Ditto 
Briiics  tvt>e   40 Gooley  &  Edlund 
Profiling   

Thread  Milling   

30 

150 

Pratt  &  Whitney 
Lcland  &  Gifford 
Pratt  &  Whitney 

Slab  MiUere   100 

1 50 
Beaman  &  Smith,  etc. 

2   
3   
4   

. . .       250 

...        300 
150 

250 

Milwauicee 
Cincinnati 
Cleveland Leblond  _ 

2   
3   
4   

Vertical                   1   

...       400 
. . .       450 

180 40 

BccK-er  (vertical) 
Van  Norman Hendey 

Osterlein 

2   
3   
4   

Centering  K^chinee 

Sawg,  Machine 

Alternative  (H**?    JR-irt.  ...r.   

Circular                       18  in   

...        150 

...       200 

...        120 

300 

200 

50 

Garvin 
Fox,  etc. 

Pratt  &  Whitney Hendey 

Whiton 

Espen-Lucas 
Atkins 
Racine,  etc. 
Cochrane-Bly 

20  in   75 
24  in   50 

Espen-Lucas 
Friction                        1 6  in   

...         20 
60 

Ryerson 24  in   60 
32  in   30 

Vertical  Boring  Mills 

24  in   70 Bullard 

36  in   

42  in   

...        100 

130 

Niles-Bement-Pond 
Cin  innati 
Gisholt 

48  in.  and  more   

Lathes 

Bngine  (toolmakera^   

EPKine  (standard)  14  in,  x  6  ft   

...        150 

...       500 

200 

Lodge  &  ShJnley 
Pratt  &  Whitney Hendey 

Springfield 
x8ft   
X  10  ft   

. . .       270 
200 

Lodge  &  Shipley 
Pratt  &  Whitney 

I6in.  X  6ft... 
I  8  ft   250 

Hendey 

Reed  &  Prentice 
Prentice 

X  lOft   340 
X  12  ft   250 

18  in.  X  8  ft   
X  10  ft   250 

400 
Greaves- ICluaman 
Cincinnati 
Bridgeford 

X  12  ft   370 

20  in.  X  8  ft   
20 Advance 

Whitcomb  &  Blaisdell 
X  lOft   300 
X  12  ft   375 Rahn  Larmon 
X  14  ft   300 

22  in.  X  10  ft   
X  12  ft   

250 

320 

Davis 
Simplex 
Rockford 

X  14  ft    400 Sebastian 
X  16  ft   320 

24  in.  X  12  ft   300 Sydney,  eto. 

X  16  ft   50(f 
x20ft   47C 
X  24  ft   

380 100 
27  in.  X  12ft   

X  16  ft   
. . .       250 400 

X  20  ft   
350 

X  24  ft   300 
more   

More  than  27  in   
75 

450 
150 Rivett 

Bench  (standard) ....               100 
Pratt  &  Whitney 

Axle   ,   
Automatic  (tread)   
Screw  Machines  (hand)   

Screw  Machines  (automatic)   

Cear-Cutting  Machines 

Straights                 

100 
75 

...        300 

...        150 

190 130 
13 

40 

Brown  &  Sharpe 
Warner  &  Swasey 
Gisholt 
Acme  automatic Gridley 

Cleveland 

BeveU 
Herringboiif; 
Ra<-k 

Gould  &  Eberhardt 
Gleason 

Walcott 

Maxinmn) 

Haminers  Number 
Steam   
Drop    50 
Belt    20 
Pneumatic    500 
Spring    25 

Bradley    80 
Presses 

Bulldozers    220 

Punching    60 

Drawing  (weight  under  5  ton)    50 
(5  to  10  ton)    25 

Shears 

Sheet  (under  J  in.)    1 80 
(J  to  I  in.)    80 

Plate.    20 
Punching  shear  (single)    60 

(double)    40 
Universal    100 

Drilling  Machines 
Radials  (belt)    100 

(standard  or  universal) ,  21  ft    1 40 
3  ft    280 
4  ft    280 
5  ft    200 
above    50 

Heavy  Duty    400 

Standard  Upright  16  in    175 
20  in    260 

22  in   ..-..-..    350   - 24  in    350 
26  in    225 
28  in    175 
30  in    100 
36  in.  and  above    1 50 

Post  &  Column    400 
Bench    1 00 
Rapid  Sensitive  I  spindle    1 50 

2  spindles    80 
more  than  2    45 

Planers  24  in.  x  24  in.  x  8  ft    100 
30  in.  x  30  in.  x  10  ft    175 
36  in.  X  36  in.  X  12  ft    250 
48  in.  X  48  in.  X  1 2  ft    200 
above    75 

Slotters 

Stroke     4tol0in    425 

10  to  14  in   '.    300 

above  14  in    150 

Shapers 
Stroke  1 4  in   

1 6  in         180 
20  in    300 
22  in    320 

24  in   ".    360 28  in    400 
30  ia    240 
32  in    100 

Z-head    100 

Manufao!urf«> 

(in  pieferen  ■ 
tialdtdar 

Nazel 
Beaudry 

Fairbanks 

Bradley 

Ajax National  Acme 

Bloss Billings  &  Spencer Toledo 

Consolidated 
American  Can  Co. 

Cincinnati 
American  Tool Prentice 

Fosdick 
Morris 
MuUer 

Carlton 
Colbxirn 
Baker 
Cincinnati 
Reed  A  Prentice 
Aurora Milwaukee 

Barnes 
Rockford 

Snyder 

Sibley 

Silver,  etc. 

Henry  &  Wright 

Allen 

Avey 

Taylor  &.  Fenn Leland  Gifford 

Barnes 
Cincinnati 
Woodward  &  Powell Whitcomb 

Gray 

Powell 
Wilsofi Niies-Bement-Pond, 

etc. 

Pratt  &  Whitney 

Dill  Tool 
Niles-Bement-Pond 
Newton 

Gould  &  Eberhardt 
Potter  &  Johnson Cincinnati 
Hendey 

Milwaukee 

Queen  City 
Smith  &  Mills 
Steptoe.  etc 

Setting  the  Milling  Machine 
in  Alignment 
By  J.  w.  CuNAu 

On  page  356  of  American  Machinist  John  A.  Grill 
shows  a  method  of  aligning  a  milling-machine  vise  with 
the  travel  of  the  saddle  by  using  a  micrometer  clamped 
on  the  cutter  arbor  to  register  against  a  parallel 
clamped  in  the  vise. 

My  method  is  identical  except  that  I  use  a  dial  in- 
dicator instead  of  a  micrometer,  and  I  claim  that  time 

is  saved  by  reason  of  the  fact  that  in  the  preliminary 
settings  only  a  very  short  movement  of  the  saddle  is 
necessary  to  indicate  the  direction  and  amount  that  the 
vise  must  be  moved. 

The  button  of  the  indicator  being  at  all  times  against 
the  parallel,  the  position  and  movement  of  the  latter  is 
always  under  observation. 
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Mjlitary  Engineers'  Society  Is 
Being  Organized 

A  national  association  of  present  and 
former  officers  of  engineers  and  civil 
engineers  who  have  served  in  any  army 
or  branch  of  the  U.  S.  Army — Engi- 

neers, Ordnance,  Signal  Corps,  Infan- 
try, Cavalry,  Artillery,  etc. — to  be 

called  the  Society  of  American  Military 
Engineers,  is  being  organized  by  a  com- 

mittee in  Washington  appointed  by  the 

Chief  of  Engineers.  The  society's  ob- 
jects are  to  promote  the  science  of  mili- 
tary engineering  and  to  foster  the  co- 

operation of  all  arms  and  branches  of 
the  service,  and  of  civilian  engineers  in 
that  science.  The  objects  and  a  provi- 

sional constitution  of  the  Society  have 
been  approved  by  the  Chief  of  Staff. 

A  board  of  engineers  was  appointed 
Nov.  1,  1919,  by  the  Chief  of  Engineers 
to  consider  and  report  on  the  feasibility 
of  a  technical  organization  of  officers 
and  civilian  engineers  experienced  or 
interested  in  military  engineering.  At 
the  same  time  the  Chief  of  Engineers 
required  a  letter-ballot  for  or  against 
such  an  organization  from  all  officers 
of  the  Corps  of  Engineers  and  tempo- 

rary engineer  officers  then  in  the  serv- 
ice. The  vote  was  overwhelmingly  in 

favor  of  the  proposed  society. 
The  board  then  resolved  itself  into  a 

committee  on  organization.  Its  mem- 
bers are:  Colonels  F.  V.  Abbott, 

Charles  Keller,  and  G.  A.  Youngberg; 
Majors  George  P.  Pillsbury,  George  R. 

■  Spalding,  P.  F.  Bond,  Max  C.  Tyler, 
John  C.  Kingman  and  David  McCoach, 
and   Captain   Douglas   L.   Weart. 

Following  a  canvass  of  representa- 
tive opinions  which  showed  reserve  offi- 
cers and  others  who  had  been  in  the 

engineering  service  during  the  war  to 
be  strongly  favorable  to  such  an  organi- 

zation, tlie  committee  drafted  a  pro- 
visional constitution  and  created  a 

temporary  board  of  directors  from  its 
membership.  This  constitution  is  al- 

ready being  submitted  for  approval  or 
comment  to  individuals  who  are  known 
to  be  interested  in  the  organization  and 

eligible  to  membership;  its  more  impoi'- 
tant  features  follow: 

The  annually  elective  officers  are  to 
be  a  president  and  first  and  second  vice 
presidents.  The  president  is  to  be  an 
officer  of  the  Corps  of  Engineers  on  the 
active  list.  There  is  to  be  a  secretary, 
an  editor  and  a  treasurer  chosen  by  an 
executive  committee,  the  first  two  from 
the  regular  army.  A  board  of  directors, 
to  have  eighteen  members,  is  to  be 
elected  by  the  three  divisions  of  active 
membership,  as  follows:  Six  by  the 
regular    army,    six    by    the    National 

Guard  and  reserve  forces,  and  six  from 
the  membership  exclusive  of  the  fore- 

going two  groups.  There  is  to  be  an 
executive  committee  consisting  of  the 
president,  the  two  vice  presidents  and 
not  to  exceed  three  others  to  be  elected 
annually  by  the  board  of  directors  from 
its  own  members.  Other  standing  com- 

mittees are:  Rules  and  ethics;  audit- 
ing, finance,  membership,  nominations 

and  necrology;  service  relations  and 
military  policies. 

The  annual  meeting  is  to  be  held  in 
Washington,  and  its  date  is  fixed  with 
reference  to  that  of  the  American  Soci- 

ety of  Civil  Engineers  in  order  to  make 
possible  attendance  of  members  at  both 
meetings.  The  dues  are  fixed  not  to 
exceed  $5  per  year,  those  for  the  pres- 

ent year  being  $4.50. 
The  Society  is  to  publish  bi-monthly 

a  journal  to  be  called  "The  Mili- 
tary Engineer,"  which  will  supplant 

"Professional  Memoirs"  heretofore  pub- 
lished by  the  Corps  of  Engineers. 

Further  information  regarding  the 
society  may  be  secured  from  Col.  G.  A. 
Youngberg,  Office,  Chief  of  Engineers, 
U.  S.  Army,  Washington,  D.  C. 

Manufacturer  Forms  Export Company 

The  Walworth  International  Co.,  a 
subsidiary  recently  formed  by  the  Wal- 

worth Manufacturing  Co.,  Boston,  to 
handle  the  export  trade,  is  located 
temporarily  at  39  Broadway,  New 
York.  The  new  company  will  also 
represent  nine  associated  companies  in 
the  export  markets,  taking  over  the 
established  foreign  offices  of  the  Wal- 

worth Manufacturing  Co.  in  London, 
Paris,  Johannesburg,  Sidney,  Bremen, 
Buenos  Aires,  Havana  and  Santiago. 
Officers  of  the  international  company 
are:  W.  Ayer,  president,  arid  Alfred 
J.  Eichler,  vice  president  and  general 
manager.  The  New  York  sales  man- 

ager is  Charles  Keefe  and  engineer  J. L.  Barry. 

Reorganized  Newark  Company 
A  reorganization  of  the  Slocum, 

Avram  &  Slocum  Laboratories,  Inc., 
took  place  Jan.  1,  1920,  and  has  re- 

sulted in  a  complete  change  in  the 
management  of  the  company. 

This  company  has  recently  taken 

over  the  manufacture  of  all  "Flexite" 
products  heretofore  produced  by  F.  R. 
Blair  &  Co.,  Inc.,  including  universal 
joints,  propeller  shafts,  and  flexible 
magnetic  couplings. 

Their  manufacturing  plant  is  located 
in  Newark,  N.  J.,  and  the  executive 
offices  in  the  Woolworth  Building. 

Special  Libraries  Association  Is 
Taking  a  Census 

At  a  time  when  the  Government  is 
counting  up  its  inhabitants,  the  Special 
Libraries  Association  is  enumerating 
the  special  library  collections  of  the 
country,  because  there  does  not  exist  at 
present  an  adequate  directory  of  spe- 

cial libraries. 
During  the  World  War,  when  army 

camps  and  military  centers  were  fur- 
nished with  libraries  for  research  and 

educational  work,  the  men  detailed  to 

look  up  information  for  the  Govern- 
ment were  hampered  by  the  lack  of  a 

satisfactory  list  of  information  centers 

which  they  might  call  upon  for  emer- 
gency assistance.  Time  and  again  army 

men  could  have  used  a  directory  of 
institutions  or  corporations  having  spe- 

cial information  which  they  would  per- 
mit them  to  consult,  had  such  a  publi- 

cation been  in  existence. 
In  the  spirit  of  co-operation,  and  in 

order  to  list  the  special  information 
sources  of  the  country,  the  Special 
Library  Association — the  national  body 
of  special  librarians — submits  the  fol- 

lowing questions  and  respectfully  asks 
you  to  take  the  trouble  to  answer  them. 
When  compiled,  the  directory  will  not 
be  used  as  a  mailing  list  for  adver- 

tisers, but  merely  for  the  purpose 
stated,  namely,  to  have  in  a  central 
place,  a  record  of  the  Special  Informa- 

tion sources  of  the  counti-y. 
A  special  library  has  been  defined  as: 

"A  good  working  collection  of  infor- 
mation either  upon  a  specific  subject  or 

field  of  activity;  it  may  consist  of  gen- 
eral or  even  limited  material  serving 

the  interests  of  a  special  clientele;  and 
preferably  in  charge  of  a  specialist 
trained  in  the  use  and  application  of 

the  particular  material." If  your  library  comes  within  the 
above  qualifications  the  Special  Library 
Association  will  appreciate  the  follow- 

ing information  from  you:  (1)  Name 
of  institution  or  company;  (2)  name 
by  which  library  is  known;  (3)  name 
of  librarian  or  custodian;  (4)  can  it 
be  classified  as  any  of  the  following: 

Financial,  business,  legal,  engineering- 
or  technical,  institutional,  municipa?,. 
reference,  agricultural;  (5)  if  not,  how 
can  it  be  classified?  (6)  does  it  serve 
a  special  clientele?  (7)  would  your 
librarian  be  willing  to  assist  other  spe- 

cial  libraries   to   a   reasonable   extent? 
The  above  data  should  be  sent  to- 

Wm.  F.  Jacob,  chairman  library  census 
committee,  care  of  General  Electric 
Co.,  Schenectady,  N.  Y.,  who  will  be 

grad  to  answer  any  questions  relating- thereto. 
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Disposal  of  Surplus  Machine  Tools 
of    the    War    Department 

Proceeding  Rapidly 
Educational  institutions  in  various 

parts  of  the  country  which  have  taken 
advantage  of  the  provisions  of  the 
Caldwell  Act,  allowing  technical  schools 
and  colleges  to  purchase  surplus  ma- 

chine tools  of  the  War  Department  at 
15  per  cent  of  cost,  have  commented 
favorably  upon  the  equipment  and  the 
service  rendered  by  the  machine-tool 
section  of  the  Office  of  Director  of 
Sales. 

J.  M.  Bowlby,  in  charge  of  the  edu- 
cational features  of  the  machine-tool 

section,  said  that  up  to  the  end  of 
February,  944  schools  had  made  in- 

quiry regarding  the  details  of  the 
Caldwell  law,  310  questionnaires  had 

been  returned  and  5,141  coupons'  h'dd' been  issued  with  which  schools  could 

make  application  for  tools  and  equip- 
ment at  the  various  district  offices  and 

supply  depots. 
Approximately  $350,000  worth  of 

machine  tools  have  already  been  se- 
lected by  the  French  Commission,  which 

has  contracted  to  purchase  from  the 
War     Department     about     $25,000,000 
worth  of  machine  tools  and  equipment. — '■ — ♦   

Emergency  Fleet  Corporation  To 
Dispose  of  Vast  Amount 

of  Machinery 
The  sales  section  of  the  Emergency 

Fleet  Corporation  has  about  completed 
a  comprehensive  inventory  of  approxi- 

mately $350,000,000  worth  of  ma- 
chinery, shop  equipment  and  raw 

materials  of  various  kinds  which  will 
be  offered  for  sale  to  domestic  manu- 

facturers and  consumers. 
The  means  for  disposing  of  this 

vast  amount  of  surplus  property,  which 
was  purchased  during  the  war  to  carry 

out  the  Government's  shipbuilding 
program,  is  rapidly  being  perfected. 
The  head  offices  of  the  section  were 
recently  removed  from  Philadelphia  to 
Washington.  District  sales  organiza- 

tions have  been  set  up  in  principal 
centers  throughout  the  country  as  fol- 

lows: New  York,  Boston,  Chicago, 
Philadelphia,  New  Orleans,  San  Fran- 

cisco, Portland  and  Seattle. 
It  is  the  plan  of  officials  in  charge 

of  the  disposal  of  the  surplus  property 
of  the  Emergency  Fleet  Corporation 
to  sell  the  material  as  quickly  as 
possible  so  that  warehouses,  storage 
yards,  shipyards  and  plants  may  be 
made  available  for  more  productive 
purposes.  Manufacturers  will  find  in 
the  surplus  materials  of  the  Emergency 
Fleet  Corporation,  officials  of  the  sales 
section     point     out,    many     items     for 

which  they  are  now  paying  high  prices 
and  commodities  which  are  almost  im- 

possible to  secure  under  present  manu- 
facturing conditions. 

While  these  materials  were  pur- 
chased for  shipbuilding  purposes,  it  is 

claimed  that  unlimited  quantities  of  the 

surplus  property  will  be  found  avail- 
able for  other  manufacturing  purposes. 

Approximately  $35,000,000  worth  of 
such  materials  has  already  been  sold 
since  the  organization  of  the  sales  sec- 

tion last  May.  The  sales  program, 
however,  until  now  has  not  been  very 
intensive. 

With  the  completion  of  the  inven- 
tories and  appraisals  of  the  surplus 

commodities,  the  Emergency  Fleet 
Corporation  will  launch  an  active  sales 
campaign. 

It  is  the  plan  of  the  sales  section  to 
issue  from  time  to  time  bulletins  and 
cAtalfegts  irtfotming  the  trade  as  to 
details  I'egarding  the  description  and 
quantities  of  the  materials  to  be  sold. 

Demand  for  Commercial  Credit 
Still  Growing, 

"Reductions  in  the  volume  of  funds 
employed  in  stock-market  operations 
seem  to  have  been  more  than  offset  by 

increased  requirements  from  commer- 
cial and  industrial  sources,"  the  Na- 

tional Bank  of  Commerce  in  New  York 
declares  in  a  discussion  of  the  money 
market  in  the  March  issue  of  its  maga- 

zine, Coimmerce  Monthly.  "Because  of 
this  pressure  for  additional  supplies  of 
commercial  credit,  there  has  as  yet 
been  no  realization  of  the  strain  under 

which  the  country's  banking  system  has 

been  laboring." 
"It  is  probable,  moreover,"  the  bank 

says,  "that  although  increasing  care 
is  being  exercised  by  users  of  credit  in 
making  forward  commitments,  the  de- 

mand for  funds  for  commercial  pur- 
poses has  not  yet  passed  its  maximum. 

There  is,  therefore,  no  prospect  of  an 
easing  of  commercial  money  rates  in 

the  early  future." 
"Further  increases  in  the  outstand- 

ing volume  of  credit  in  this  country 
should  be  avoided,  particularly  in  view 

of  the  steady  outflow  of  gold,"  the 
bank  advises,  and  adds: 

"Any  easing  of  money-market  condi- 
tions mu.st  come  from  a  decrease  in 

credit  requirements  and  not  from  an 
increase  of  the  aggregate  volume  of 
credit.  In  this  situation  it  is  highly 
desirable  that  banks  and  business  in- 

terests generally  co-operate  to  conserve 
credit  for  essential  employments  and  to 
minimize  its  use  in  non-productive 

activities." 

General  Electric  Co.  Establishes 
a  Training  School  for 

Employees 
Recognizing  the  growing  demand  for 

trained  business  administrators,  the 
General  Electric  Co.,  Schenectady,  N. 
Y.,  has  announced  a  new  departure  in 
its  educational  system  by  the  estab- 

lishment of  a  business  training  course 
for  college  graduates  without  technical 
education.  This  course  in  business  ad- 

ministration is  also  being  extended  to 
include  the  graduates  of  technical  col- 

leges employed  in  the  company's  test- 
ing department,  with  the  idea  of  giving 

the  prospective  engineer  a  broad  busi- 
ness background  for  his  future  work. 

Students  taking  thiscoui-se  will  be  paid 
by  the  company  according  to  an  estab- 

lished scale.'  . .  / 
In  many  respects  the  new  plan  re- 

sembles the  training  schools  established 
by  such  institutions  as  the  Guaranty 
Trust  Co.,  National  City  Bank  and 
the  Standard  Oil  Co.,  and  will  be  con- 

ducted along  similar  lines,  with  one  or 
two  important  exceptions. 

The  General  Electric  Co.  now  em- 
ploys in  its  technical  departments  from 

400  to  500  college  graduates  every  year. 
Students  from  twenty  foreign  coun- 

tries are  represented  in  this  enroll- ment. 

The  International  General  Electric 

Co.,  Inc.,  a  separate  corporation  re- 
cently formed  to  handle  the  foreign! 

business  of  the  parent  concern,  is  plan- 
ning to  establish  a  similar  course  of 

training  for  students  who  will  repre- 
sent it  in  the  foreign  field  in  various 

capacities.  A  course  in  foreign  ex- 
change will  be  one  of  the  features  of 

the  curriculum. 

Cotton  Machinery  Company 
Erecting  New  Buildings 

The  Saco-Lowell  Shops,  manufacturer 
of  cotton  machinery,  etc.,  with  offices 
at  77  Franklin  St.,  Boston,  Mass.,  is 
carrying  on  some  extensive  additions 
to  its  various  plants.  It  has  recently 

completed  a  one-story  160  x  200-ft. 
plant  addition  to  its  factory  in  New- 

ton Upper  Falls,  Mass.  Contracts  for 
a  two-story,  194  x  300-ft.  reinforced- 
concrete  foundry  building  at  the  same 
plant  has  just  been  awarded.  This 
company  is  also  building  a  five-story. 
87  x  310-ft.  concrete  fireproof  store- 

house at  the  Biddeford,  Me.,  plan:. 
Plans  are  also  being  prepared  for  a 
two-story,  reinforced-concrete  and  steel 
machine  shop  at  the  Lowell,  Mass., 
plant.  Altogether  the  outlay  for  the 
new  buildings  being  erected  by  the 
company  will  total  close  to  one  and 
one-half   million    when    completed. 
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Introduces  Bill  To  Establish  Stand- 
ard and  Decimal  Divisions  of 

Weights,  Measures,  Etc. 

Senator  King  of  Utah  has  introduced, 
by  request,  a  bill  to  establish  standard 
and  decimal  divisions  of  the  weights, 
measures  and  coins.  The  bill  has  been 
referred  to  the  Senate  committee  on 

standards,  weights  and  measures,  and 
it  is  not  thought  likely  it  will  be  given 

any  consideration  at  the  present  ses- 
sion of  Congress,  if  at  all.  Senator 

Reed,  chairman  of  that  committee,  as 
has  been  stated  in  these  columns  pre- 

viously, is  opposed  to  all  bills  provid- 
ing for  a  change  in  the  standards  of 

measurement  from  the  existing  English 

system. 
The  bill  introduced  by  Senator  King 

provides  for  a  wholly  different  stand- 
ard than  that  proposed  by  proponents 

of  the  metric  system.  It  would  estab- 
lish the  decimal  system  and  retain  the 

present  foot,  ounce,  bushel  and  ton.  A 
foot  would  be  divided  decimally  into 
10  decimal  inches,  100  lines  and  1,000 
points.  The  square  of  a  decimal  inch 
would  be  called  a  decimal  square,  and 

the  decimal  cube  would  be  transferred 

into  a  unit  of  weight  by  making  a  deci- 
mal cube  of  water  at  maximum  density 

an  ounce. 
Proceeding  from  this  basis  1,000 

points  would  equal  one  foot,  1,000 
grains  one  ounce,  and  1,000  ounces 
one  weight'  unit.  The  point  is  for 
fine  mechanical  and  scientific  meas- 

ures, and  the  grain  is  for  fine  weights 
and  the  ounce  is  for  retail  trade 
weights.  The  intention  is  that  retail 
trades  be  carried  in  ounces  rather  than 
in  pounds  and  that  32  of  these  weight 
units  for  gross  weights  would  equal 
the  present  ton  of  2,000  pounds. 

The  two  changes  that  would  take 
place,  if  the  bill  were  passed,  would  be 
the  adoption  cf  the  point  for  fine  me- 

chanical measure  instead  of  fractions  of 

the  inch  and  millimeters,  the  point  be- 
ing much  finer  than  the  millimeter,  and 

the  present  ounce  would  become  the 
unit  for  retail  trades. 

The  primary  units  of  the  decimal 
system  are  the  foot  and  the  ounce. 
The  ounce  is  derived  from  the  foot  by 
being  the  weight  of  the  cube  of  the 
tenth  of  the  foot  of  water  at  maxi- 

mum density.  The  decimal  notation  is 
only  of  advantage,  it  is  pointed  out, 
when  dealing  with  fractions  or  divi- 

sions of  the  units.  It  is  of  no  utility 
in  dealing  with  multiples  of  the  unit. 
The  decimal  system,  its  proponents  con- 

tend, affords  all  of  the  advantages  of 
the  decimal  notation,  held  by  them  to 
be  the  only  merit  of  the  metric  sys- 

tem, and  likewise  preserves  the  con- 
venience, facility  and  utility  which  is 

inseparable  from  the  customary  meas- 
ures of  length  and  weight  of  this 

country. 
The  old  common  measures,  including 

the  common  inch,  are  recognized  and 
are  not  abrogated  by  the  b^ll  and  their 
obsolescence,  it  is  maintained,  should 
be  progressive  except  as  retained  in  the 
technology  of  certain  trades.     The  de- 

sign, advocates  of  the  bill  say,  is  to 
improve  and  develop  our  present  sys- 

tem and  bring  it  into  decimal  co-ordin- 
ation. It  is  not  designed,  they  state, 

to  interfere  with  the  customs  of  trade 
or  mechanics  but  to  point  the  way  to 
an  improved  relation  of  fine  mechanical 
measures  to  the  standard  foot. 

Those  urging  the  change  explain  that 
Washington  recommended  a  uniform 
system  of  weights  and  measures  for 
use  by  the  colonies  in  his  first  message 
to  Congress  a.id  that  Jefferson,  while 
Secretary  of  State  in  1790,  made  an 
elaborate  report  containing  a  project 
for  the  decimal  system  of  weights  and 
measures  based  upon  the  decimal  divi- 

sion of  the  foot  into  inches,  lines  and 
pounds.  The  present  bill,  it  is  stated, 

agrees  substantially  with  Jefferson's 
plans.  It  also  is  pointed  out  that 
James  Watt,  one  of  the  first  to  pro- 

pose a  decimal  system  of  weights  and 
measures  for  Great  Britain,  preferred 

a  system  which  would  retain  the  pres- 
ent foot  and  ounce,  and  did  not  advo- 

cate a  metric  system,  it  is  declared,  as 
advocates  of  the  latter  have  claimed  in 

propaganda  they  have  issued. 

Man  Axioms 

W.  S.  Rogers,  a  very  successful  man- 
ufacturer, has  quite  different  ideas 

from  the  "efficiency  engineers,"  et  al. 
His  practical  observations  are  dynamic. 
Here  are  but  a  sample  of  them: 

I  hold  that  the  developing  cf  men  fe 
the  big  thing  in  business. 

I  do  not  want  the  man  who  is  a  static 
machine  but  rather  the  fellow  who  is  on 
the  way  to  the  top. 
Workmen  are  individuals  and  cannot 

be  treated  in  mass. 
I  hold  not  only  that  you  cannot 

standardize  a  man,  but  that  it  would 
not  be  desirable  to  do  so  if  you  could. 

Efficiency  figures  are  not  truthful 
records  unless  they  take  into  doUars- 
and-cents  account  the  cost  of  hiring  and firing. 

We  do  not  want  recommendations  or 
references,  because  we  are  buying  pres- 

ent and  future  services  and  not  history 
or  family  record. 

I  hold  !t  to  be  criminal  to  take  a  boy, 
assign  him  to  one  task  and  keep  him 
at  it;  that  is  robbing  the  boy  of  all  that 
he  has — his  future. — Brass  World. 

New  Consulting  Engineering 

Organization 
J.  C.  Henriques  and  M.  A.  Stone,  Jr., 

have  organized  a  staff  of  consulting 
engineers,  and  formed  the  Engineering 
and  Appraisal  Co.,  Inc.,  with  offices  at 
103  Park  Ave.,  New  York,  opposite 
Grand    Central    station. 

Their  field  of  work  will  cover  the 

design  and  construction  of  mills,  fac- 
tories, power  plants  and  chemical 

works,  the  design  and  development  of 
special  machinery  and  the  formulation 
of  commercial  propositions  on  which 
the  formation  of  new  manufacturing 
corporations  may  be  based. 

The  Life  of  the  National  Screw 

Thread   Commission   Recom- 
mended To  Be  Extended 

Congressman  Vestal,  from  the  Com- 
mittee on  Coinage,  Weights  and  Meas- 

ures, has  submitted  the  following  re- 

port: 

The  Committee  on  Coinage,  Weights 

and  Measures  having  had  under  con- 
sideration the  resolution  extending  the 

life  of  the  National  Screw  Thread  Com- 
mission for  a  period  of  two  years  from 

March  21,  1920,  respectfully  reports 
the  same  without  amendment,  with  the 
recommendation  that  the  resolution  do 

pass. 

The  National  Screw  Thread  Commis- 
sion was  appointed  under  the  authority 

of  an  act  approved  July  18,  1918.  This 
act  was  amended  by  an  act  approved 
March  3,  1919,  slightly  modifying  the 
required  qualifications  of  the  personnel 
of  the  commission  and  extending  the 
life  of  the  commission  for  a  year.  The 
life  of  the  commission  will  terminate 
automatically  on  March  21,  1920,  if  not 
extended. 

The  commission  is  composed  of  two 
representatives  of  the  Army,  two  rep- 

resentatives of  the  Navy,  and  four 
civilians,  nominated  by  the  engineering 
societies  cf  America,  with  Dr.  Stratton, 
director  of  the  Bureau  of  Standards,  as 
chairman. 

The  members  of  the  Screw  Thread 
Commission  serve  without  compensa< 
tion  other  than  the  regular  salary  of 
the  Army  and  Navy  members  and  that 
received  by  the  director  of  the  Bureau 
of  Standards. 

The  purpose  for  which  the  commis- 
sion was  created  was  to  investigate, 

formulate  and,  after  investigation, 
test  and,  -upon  approval,  promulgate 
standards  of  commercial  screw-thread 

practice. The  commission  has  practically  com- 
pleted its  work,  which,  in  the  opinion  of 

Director  Stratton,  is  a  work  of  wide 
and  far-reaching  effect.  A  tentative 
report  was  prepared  about  three 
months  ago. 

This  report  has  been  made  accessible 
to  the  engineering  and  manufacturing 
industries  and  which  has  been  subjected 
to  the  final  test  of  actual  use.  It  ap- 

pears that  the  work  of  the  commission 
is  being  accepted  with  satisfaction  by 
the  industries  concerned,  but  that  in  a 
few  instances  it  has  been  found  by 
actual  practice  that  slight  adjustments 
or  variations  in  certain  particulars  of 
the  standards  submitted  should  be 
made  before  the  report  in  its  final  form 

is  promulgated  and  the  life  of  the  com- 
mission terminated. 

It  is  believed  that  it  would  be  best 

to  keep  the  commission  in  existence 
for  the  time  named  so  that  it  may 

pass  upon  any  question  of  adjust- ment or  modification  of  the  proposed 
standards. 

"The  committee  agrees  to  this  all  the 
more  readily  in  view  of  the  fact  that 
no  expense  has  been  incurred  by  the 
commission  and  that  none  is  contem- 

plated as  a  consequence  of  the  exte^- 
sion  of  time. 
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Trade  Currents  from  NgjK^Yprk,, 
Cleveland  and  Chicago 

Cleveland  Letter 

A  considerable  decrease  in  machine- 
tool  inquiries  is  noted  in  the  Cleveland 
and  northern  Ohio  territory  during  the 
last  week  or  ten  days.  While  the  ma- 

jority of  manufacturers  and  dealers 
believe  that  this  is  the  usual  lull  with 

the  turn  of  the  month,  others  are  dis- 
posed to  consider  the  rush  of  equipment 

business  .as  having  "gone  over  the  top." 
There  have  been  few  cancellations  dur- 

ing the  week,  but  the  amount  of  new 
business  coming  in  is  not  very  large. 

There  is  dearth  of  inquiries 
for  other  than  standard  equip- 

ment. Special-machinery  re- 
quirements have  filled  a  big 

gap  during  the  last  few 
months,  and  the  absence  of 
this  class  of  business  at  this 

tir.ie  is  not'ceable. 
More  tool  interests  continue 

to  plan  for  expansion.    One  of 
the  latest  plans  in  this  direc- 

tion is  that  by  the  Gardner- 
Bryan    Co.,    manufacturer    of 
taps,    dies,    screw    plates    and 
gages.      This    firm    plans    to 
double  its  output,  and  has  ac- 

quired  a   three-story   concrete 
building  at  1876  East  18th  St., 
this  city.    This  building  occu- 

pies a  plot  120  X  Mft.    It  is 
expected  to  be  ready  for  Man- 

ufacturing   operation    by    the 
end    of    March.      New    equip- 

ment has  been  installed.  Three 
times  as  much  floor  space  will 
be  available  over  the  present 
downtown  location.    It  is  plan- 

ned to  double  the  operating  staff 
in  the  next  sixty  days.     More 
than  fifty  men  will  be  employed 
on  each  floor.    Officers  of  the  company 
are:  President,  John  M.  Gardner;  vice 
president,    C.    E.    Gardner;    secretary- 
treasurer,  R.  H.  Smart.     Mr.  Smart  is 
well  known  in  the  East  in  the  machine- 
tool  trade,  having  been  for  fifteen  years 
connected  with  the  Greenfield  Tap  and 
Die    Co.,    Greenfield,    Mass.      He    re- 

signed   about    a    year    ago    from    the 
sales  managership  of  the  small-tool  de- 

partment of  the  Greenfield  firm  to  take 
active  charge  of  the  business  end  of  the 
Gardner-Bryan  Co.  here. 

New  York  Letter 

Speculation  as  to  the  extent  of  rail- 
road buying,  now  that  the  carriers 

have  been  returned  to  private  owner- 
ship, is  the  chief  topic  of  interest  in 

machine  circles  at  this  writing. 
Nothing  definite  can  be  ascertained 

as  to  the  approximate  amounts  that  will 
be  appropriated  by  the  various  roads 
in  the  Alleghany  region  for  machine 
tools,  but  the  Baltimore  &  Ohio  and  the 
Pennsylvania  have  been  recent  pur- 

chasers of  small  lists.  The  New  York 
Central  is  said  to  have  issued  a  small 
list  for  a  subsidiary  concern,  but  is 
not  in  the  market  generally. 
Heavy  equipment  orders  have  been 

placed  in  good  volume.  The  Erie  or- 
dered  forty-eight  steel   cars   from   the 

.  Priissed  Steel,  Car  , Co.  totalling  $2,500,- 
000.  Twenty  engines  wete  ordered  by 
the  Boston  &  Maine.  Western  roads 
are  also  buying  heavily. 

Used  machine  tools  are  enjoying  a 
brisk  run.  In  the  New  York  market, 
buyers  are  unwilling  to  wait  for  new 
machines  if  serviceable  substitutes  are 
to  be  found  for  spot  delivery  elsewhere. 

Shapers  l6ad  the  demand  with  few 
offered.  Lathes  from  24  in.  to  36  in., 
radial  drille,  all  sizes,  and  planers  are 
in  active  demand.  There  is  some  de- 

mand for  automatic  screw  machines, 
but  so  far  dealers  have  been  able  to 
make  promise  of  reasonable   delivery. 

quiet.  Except  for  a  few"  minor  'shop and  factory  enterprises,  nothing  fur- 
ther of  interest  has  been  made  public. 

Last  week  the  International  Har- 
vester Co.  was  making  inquiry  for 

twenty-five  18-in.  lathes.  It  is  under- 
stood that  its  need  for  this  equipment 

is  immediate  and  temporary. 

Look 
Out 

Be  Careful 'Play 

Safe 
An  Elcftrlc  Shock  May 

MakCi'OU  Rock 

Dayton  Machinery  Plant 
To  Reopen 

The  Recording  and  Computir.g  Ma- 
chines Co.'s  plant  in  Dayton,  Ohio,  will 

soon  be  opened  again  by  the  owner, 
W^liam  I.  Ohmer,  who  will  begin  the 

production  of  magnetos,  gen- 
erators, batteries  and  automo- 

bile starters. 
There  has  been  a  delay  in 

getting  the  plant  started  after 
its  war  activities  on  account 
of  the  nonarrival  of  raw  ma- 

terials and  inability  to  get 
the  necessary  machine  tools finished. 

Besides  the  production  of 
the  automobile  accessories 
named  above,  part  of  the 
plant  will  be  used  for  the 
manufacture  of  stereopticon 
machines  and  educational  films 
for  use  in  the  home. 

A  Wicked  Nail  May 
•Make  you  Quail 

Pipe  machines  for  export  were  rep- 
resented in  an  $11,000  order  placed  with 

the  Fairbanks  Co.  by  Cuban  interests. 
The  Anaconda  Copper  Co.  will  issue 

a  machine-tool  list  shortly,  as  will  the 
Waterman  Fountain  Pen  Company. 

Repeated  calls  for  woodworking  ma- 
chinery have  almost  cleaned  the  market 

of  this  class  of  equipment. 

Chicago  Letter 

Quiet  conditions  prevail  throughout 
the  Chicago  district  in  the  machine-tool 
trade.  Dealers,  on  checking  up  Feb- 

ruary sales,  find  the  month  to  have  been 
very  satisfactory.  With  all  concerns, 
it  far  exceeds  the  same  month  a  year 
ago  and  one  firm  reports  it  as  having 
been  the  best  month  in  its  history. 

Such  a  volume  of  business  is  on  back 
orders  that  every  one  is  assured  of 
prosperity  for  some  time  to  come,  but 
there  is  no  blinking  the  fact  that  in- 

quiries and  new  orders  are  falling  off 
materially. 

Financial  conditions  do  not  seem  to 

be  causing  the -let-up-in- bwsio^iS' nearly 
so  much  as  is  the  shortage  of  raw  ma- 

terials. This  condition  is  particularly 
true  in  regard  to  steel  plates  and 
sheets,  which  are  practically  non-exist- 

ent, so  far  as  spot  stocks  are  concerned. 
Local     building     conditions     remain 

.Buy  Tool  Works 

The  Lon^iar  Motor  Truck and  Tracf^  Association  has 
purchased  the  entire  holdings 
of  the  San  Antonio  Tool 
Works  at  113  Nacional  St, 
San  Antonio,  Tex.  It  is 
stated  that  a  $50,000  addition 
to  the  Lone  Star  plant  on 
Roosevelt  Ave.  will  be  con- 

structed to  house  the  new 

machinery.  Lathes,  milling  and  shaping 

machines,  grinding  machines  and  spe- 
cial devices  adapted  to  the  use  and 

manufacture  of  automobile  parts  are 
included  in  the  equipment  acquired,  in- 

cluding drop-forging  machinery. 
R.  Rand,  trustee  for  the  Lone  Star 

Association,  said  that  no  change  in  the 
operation  of  the .  tool  works  would  be 
made  before  about  the  middle  of  March, 
when  it  is  expected  to  move  the  ma- 

chinery and  tools  to  the  Roosevelt  Ave. 
plant.  All  employees  of  the  tool  works 
will  be  retained,  he  added,  and  its 
regular  business  carried  on. 

Austin  and  Linderman  Plants 
Have  Been  Combined 

The  F.  C.  Austin  Machinery  Co.  has 

been  incorporated  to  take  over  the  busi- 
ness of  the  F.  C.  Austin  Co.,  Inc.,  the 

Municipal  Enginering  and  Contracting 
Co.,  and  the  Muskegon  plants  of  the 
Linderman  Steel  and  Machine  Co.  The 
personnel  of  the  combined  companies 
will  be  retaiijetJ. .  F.  C.  Austin  will  re- 

tire from  active  management  as  presi- 
dent of  the  Linderman  Co.  and  B.  A. 

Linderman  will  assume  control.  The 
offices  of  the  combined  companies  will 
be  continued  in  the  Railway  Exchange 
Building,  Chicago,  III. 
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Promotion  of  Westinghouse 
Electric  Officials 

The  Westinghousis  Electric  and  Man- 
ufacturing Company  has  announced  the 

appointment  of  a  number  of  promotions 
among  its  officials  at  East  Pittsburgh. 
Among  the  more  important  of  these  are 
the  following:  - 

Alexander  Taylor,  for  many  years 
manager  of  works,  has  been  made  as- 

sistant to  vice  president  in  general 
charge  in  all  pjants  of  production, 
stocks  and  stores. . 

R.  L.  WUson  has  been  pi-omoted 
from  position  of  general  superintendent 
to  works  manager  of  the  East  Pitts- 

burgh Works. 

E.  R.  Norris  has  been  appointed 
director  of  works  equipment,  in  charge 
of  machinery,  tools  and  methods  in  the 
various  plants. 

C.  B.  Auel  is  made  manager  of  the 

employees'  service  department. 
Other  appointments  announced  were: 

G.  M.  Eaton  has  been  made  chief  me- 
chanical engineer  of  the  company;  C.  W. 

Johnson  and  H.  W.  Cope,  assistant  di- 
rectors of  engineering;  C.  H.  Champlain 

and  E.  S.  IVTcCelland,  assistant  works 
managers;  John  E.  Bonham,  assistant 
to  works  manager ;  E.  S.  Brandt,  super- 

visor of  equipment  and  methods.    '  ■ 
The  following  were  appointed  as 

managers  of  the  engineering  depart- 
ments indicated:  A.  M.  Dudley,  auto- 
mobile equipment;  R.  P.  Jackson,  ma- 
terial and  process;  F.  E.  Wynne, 

railway  equipment  department;  and  G. 
H.  Garcelon,  small  motor. 

Frasse  Steel  Works  Plans  Addi- 
tions to  Cost  $100,000 

The  Prasse  Steel  Works  has  com- 
pleted plans  for  the  reconstruction  of 

the  present  plant  at  a  cost  of  $100,000, 
in  order  to  allow  sufficient  room  for  the 
business  which  the  works  has  to  care 
for.  The  new  works  will  take  over  the 
New.  England  business  of  the  Peter  A. 
Frasse  Co.  after  the  first  of  the  year. 
The  parent  corporation  was  a  New 
York  company,  while  the  new  concern, 
which  markets  the  greater  part  of 
-its  products  in  western  New  Eng- 

land, is  incorporated  under  the  laws 
of  Connecticut  for  $1,000,000. 

The  additions  to  the  Hartford  plant 
will  comprise  an  extension  of  the  pres- 

ent shop  building  which  will  be  320  x  25 
ft.,  and  a  building  in  front  of  the  pres- 

ent office;  the  first  two  stories  of  which 
will  be  175  x  90  ft.,  while  the  third  story 
is  to  be  75  x  90  ft.  On  the  railroad 
side  of  the  plant  there  is  now  a  loading 
platform  320x40  ft.,  which  under  the 
new  plans  is  to  be  inclosed  to  provide 
more  storage  space  for  both  raw  mate- 

rial and  for  the  finished  products  which 
are  awaiting  shipment. 
The  output  of  the  plant  is  now 

26,000  tons  of  finished  work  a  year, 
which  amount  can  be  increased  to 
40,000  tons.  The  improvements  will 
make  possible  the  completion  of  50,000 
tons  of  work  a  year. 

The  directors  of  the  new  Connecticut 

corporation  are:  A.  E.  Brion,  president; 
R.  C.  Stacy,  vice  president;  Lester 
Brion,  treasurer;  R.  K.  Newman,  sec- 

retary;' Theodore  Ilager,  Arthur  B. Mead  and  Fred  Becker.  The  new  works 
plans  to  sell  stock  to  such  members 
of  the  executive  force  who  are  really 
permanent  members  of  the  staff,  and 
who  are  desirous  of  investing  in  their 
own  company.  The  original  company, 
Peter  A.  Frasse  Co.,  of  New  York,  will 
act  as  the  sales  agents  for  the  Con- 

necticut corporation  in  the  rest  of  the 
country  while  the  company  will  handle 
its  own  New  England  business. 
When  the  company  located  in  this 

city  several  years  ago  it  was  only  after 
a  long  consideration  of  the  several  New 
England  manufacturing  cities  among 
which  were  New  Haven,  Bridgeport, 
Springfield  and  Worcester.  Hartford 
was  finally  decided  upon  because  it 
offered  all  the  advantages  of  central  lo- 

cation apd  rail  communication  which 
the  company  wanted. 

Newly  Incorporated  Company 
Takes  Over  the  Simplex 
Machine  and  Tool  Co. 

The  Buckeye  Drill  and  Lathe  Co., 
recently  incorporated  with  a  capital  of 
$300,000  by  Cleveland  capitalists,  has 
taken  over  the  plants  and  property  of 
the  Simplex  Machine  and  Tool  Co.,  of 
Columbus,  Ohio.  The  principal  plant 
is  located  in  Marion  Road,  Columbus, 
with  other  plants  at  Richmond,  Ind., 
and  Hamilton,  Ohio.  The  property 
was  taken  ■  over  from  the  receiver  of 
the  Simplex  Machine  and  Tool  Co., 
which  .was,  the  Guaranty  Title  and 
Trust  Co.,  of  Cleveland.  The  Buck- 

eye Drill  and  Lathe  Co.  has  not  been 
fully  organized,  but  C.  D.  Gibson  has 
been  named  vice  president  and  is  in 
charge  of  the  plants.  The  new  com- 

pany plans  to  dismantle  the  plants  at 
Hamilton  and  Richmond  and  move  the 
best  of  the  tools  to  the  Columbus  plant 
and  dispose  of  the  others.  High-speed 
ball-bearing  drills  and  upright  drills 
will  be  manufactured.  These  lines 
were  formerly  made  by  the  Kern 
Machine.  Tool  Co.,  of  Hamilton,  Ohio. 
Toolroom  lathes  in  two  sizes  will  also 
be   manufactured. 

New  Incorporations 
P.  J.  Jwiebel,  Raymond  Lamm  and 

Agnes  M.  Cronkite,  Portland,  Ore., 
have  incorporated  the  Protecto  Manu- 

facturing Co.  and  will  manufacture 
pumping  machinery,  pumps,  motor 
vehicles,  trucks  and  supplies. 

The  Jones-McCord  Hardware  Co., 
Baker,  Ore.,  has  been  incorporated  by 
H.  G.  McCord,  Floyd  T.  Jones  and  N. 
N.  Elliott.  The  new  corporation  will 
handle  heating  materials,  hardware 
and  farming  machinery. 

The  American  Machinery  Corpora- 
tion, Indianapolis,  Ind.,  was  recently 

incorporated  and  will  manufacture 
machinery  and  tools.  The  directors  of 
this  new  concern  are  Frank  E.  Gar- 

vin and  William  E.  Garvin. 

Changes  in  Personnel  at 

Square  D  Co. 
Several  additions  and  changes  in  the 

sales  and  advertising  departments  of 
the  Square  D  Co.,  of  Detroit,  Mich., 
became  effective  Feb.  1.  E.  A.  Printz, 
formerly  district  sales  manager  of  the 
Chicago  territory,  was  made  sales  man- 

ager, A.  MacLachlan  continuing  in  the 
capacity  of  secretary  and  director  of 
distribution.  D.  M.  Stone,  formerly 
district  sales  manager  of  the  Pittsburgh 
territory,  was  made  district  sales  man- 

ager of  the  Detroit  territory.  J.  A. 
Jaques,  formerly  in  charge  of  the  New 
York  territory  as  district  sales  man- 

ager, was  given  the  district  sales  man- 
agership of  the  Pittsburgh  territory, 

and  H.  W.  Spahn,  district  sales  man- 
ager of  the  Buffalo  territory,  was 

placed  in  charge  of  New  York.  D.  H. 
Colcord,  formerly  of  the  department  of 
publicity  of  the  Westinghouse  Air 
Brake  Company  of  Pittsburgh,  was 
appointed  director  of  research  engi- neering. 

The  annual  sales  conference  of  the 
Square  D  Co.  will  be  held  at  the  Hotel 
Statler,  Detroit,  Feb.  16,  17  and  18. 

Obitixary 

Phiup  Joseph  McGuire,  chief  pro- 
duction manager  of  the  Walter  A. 

Wood  Mowing  and  Reaping  Machine 
Co.,  of  Hoosick  Falls,  N.  Y.,  died  from 
pneumonia  after  an  illness  of  less  than 
a  week,  on  Saturday,  Feb.  14.  Mr.  Mc- 

Guire had  been  with  the  Wood  company 
for  more  than  fourteen  years,  was 
deputy  grand  knight  of  local  lodge 
K.  of  C,  an  officer  in  the  Seth  Parsons 
Steamer  Co.  and  active  in  many  city interests. 

John  A.  Randolph,  of  the  Westing- 
house Electric  and  Manufacturing  Co., 

died  from  pneumonia,  at  the  Columbia 
Hospital,  Wilkinsburg,  Pa.,  on  Friday, 
Jan.  30,  1920.  Mr.  Randolph  was 
graduated  from  Syracuse  University, 
Syracuse,  N.  Y.,  with  the  class  of  1903. 
After  graduating,  he  engaged  in  engi- 

neering and  writing  technical  literature 
for  trade  magazines.  Mr.  Randolph 
was  also  engaged  for  a  time  in  the 
activities  of  the  Society  for  Electrical 
Development  located  in   New  York. 

Hardy  Greenwood,  of  Dallas,  Tex., 
a  representative  of  the  Youngstown 
Sheet  and  Tool  Co.  and  the  J.  B.  Wise 
Co.,  Inc.,  of  Watertown,  in  the  Dallas 
section,  died  at  the  Sisters  Hospital  in 
Watertown  from  malaria  on  Feb.  18, 1920. 

Frederick  Warren,  head  of  the 
Atlantic  Manofacturing  Co.,  Milford, 
Conn.,  manufacturer  of  screw-machine 
work,  died  Feb.  18,  from  pneumonia, 
in  the  Bridgeport  Hospital,  after  an 
illness  of  less  than  a  week. 

H.  M.  Davis,  manager  of  the  adver- 
tising department  of  the  Spragrue  Elec- 

tric Works  of  the  General  Electric  Co., 
died  on  Feb.  9,  1920,  after  a  lingrering 
illness  of  about  three  weeks. 
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The  Acme  Special  Machine  Manu- 
facturing Co.,  Hartford,  Conn.,  has 

been  organized  to  deal  in  machinery, 
engines,  etc. 

The  Manufacturer's  Foundry  Co., 
Cleveland,  Ohio,  has  been  organized 
by  William  Wynn,  A.  Kyle,  George  J. 
Downing,  B.  J.  Russell  and  E.  F. 
Marcha. 

The  Bethlehem  Foundry  and  Ma- 
chine Co.,  Bethlehem,  Pa.,  makes  the 

announcement  that  Robert  E.  Wilbur 

has  been  appointed  as  second  vice 
president  of  the  company. 

The  Steam  Auto  Truck  Co.,  Super- 
ior, Wis.,  has  completed  its  plans  to 

establish  a  plant  in  Ogdensburg,  N. 
Y.,  but  owing  to  some  patent  litigation 

the  company  has  been  obliged  to  can- 
cel them. 

The  Baker  Gun  and  Forging  Co., 

Batavia,  N.  Y.,  has  sold  its  gun  busi- 
ness to  the  H.  &  D.  Talson  Arms  Co., 

New  York  City.  The  Baker  Gun  and 

Forging  Co.  will  continue  in  the  manu- 
facture of  automobile  parts. 

The  Paul  Welding  Machine  Co.,  304- 
306  West  Water  St.,  Syracuse,  N.  Y., 
was  recently  destroyed  by  fire.  The 
loss  is  about  $35,000  to  the  plant  and 
about  $12,000  to  $15,000  worth  of 
special  tools  were  destroyed. 

The  Pernwood  Manufacturing  Co., 

Dayton,  Ohio,  was  recently  incorpor- 
ated and  will  manufacture  and  sell 

topis,  dies,  jigs  and  machinery.  The 

incorporators  are  Carl  F.  Kuhls,  Her- 
man C.  Kuhls  Jr.,  Henry  W.  Kuhls, 

William  G.  Kuhls  and  Bernadine  B. 
Kuhls. 

»J.  B.  Wise,  Inc.,  manufacturer  of 

hrass  plumbing  supplies  and  specialty 
parts,  has  completed  an  addition  of  a 

one-story,  40  x  60-ft.  building  as  an 
addition  to  its  plant  in  Mill  St.  This 
new  building  will  be  equipped  as  a 
brass  annealing  room  and  is  fitted  with 

compressed-air  cranes. 

The  Watertown  Engine  and  Machine 
Co.,  Watertown,  N.  Y.,  has  purchased 
the  business  of  the  Biltwell  Guard  Co., 
also  of  Watertown.  The  operation  of 
this  new  department  will  be  handled 
at  the  West  Main  St.  plant.  Claude  L. 
Peck,  one  of  the  former  owners  of  the 
Biltwell  Guard  Co.,  has  been  retained 
as   manager   for   the    new   department. 

The  Spacke  Machine  and  Tool  Co., 
Indianapolis,  Ind.,  is  preparing  plans 
for  construction  of  a  large  factory  on 
a  23-acre  site  at  Oliver  Ave.  and  the 

Belt  railroad.  The  company  manufac- 
tures Spacke  axles,  the  Spacke  motor 

and  the  Spacke  motor  car.  Daniel  S. 

Brooks,  Indianapolis,  Ind.,  is  the  presi- 
dent. 

The  Self  Locknut  and  Bolt  Co.,  of 
South  Bend,  Ind.,  is  soon  to  move  its 

plant  to  Syracuse,  N.  Y.,  and  construc- 
tion of  a  new  plant  is  about  to  be 

started  near  East  Syracuse,  where  the 

company  has  obtained  7i  acres  of  land. 
The  plant  of  the  Maywood  Wagon  Co. 
is  temporarily  being  put  in  shape  for 

production. 
At  the  annual  meeting  of  the  stock- 

headers  of  the  Eagle  Manufacturing 
Co.,  Appleton,  Wis.,  on  Jan.  26,  1920, 
the  following  officers  were  elected: 
A.  W.  Priest,  president;  A.  H.  Meyer, 

vice  president;  R.  A.  Raschig,  secre- 
tary; E.  W.  Saiberlich,  treasurer; 

Charles  HayJen,  general  manager,  and 
George  L.   Lorch,  factory  manager. 

The  Curtis  &  Curtis  Co.,  of  Bridge- 
port, Conn.,  manufacturer  of  pipe  cut- 
ting and  threading  machinery,  etc., 

has  recently  increased  its  capital  stock 
from  $200,000  to  $1,200,000  in  order  to 
carry  on  a  more  extensive  business. 

The  Anderson  Forge  and  Machine 
Co.,  Detroit,  Mich.,  has  changed  its 
corporate  name  to  the  Jefferson  Forge 
Products  Co.  and  will  continue  the 

manufacturing  of  drop-forgings  and 
finished  crankshafts.  There  will  be  no 

change  in  the  personnel. 

F.  J.  CoYLE,  formerly  with  the  Fair- 
banks Co.,  Binghamton,  N.  Y.,  is  now 

connected  with  the  McRae  Roberts  Co., 
Detroit,  Mich.,  as  factory  manager. 

R.  W.  Ellingham  has  resigned  as 

works  manager  of  the  Heald  Machine 
Co.,  Worcester,  Mass.,  to  take  a 
similar  position  with  the  Van  Norman 
Machine  Tool  Co.,  Springfield,  Mass. 

M.  A.  Wertman,  formerly  of  the 

Dayton  branch  of  the  Biggs-Watterson 
Co.,  has  been  appointed  sales  manager 
of  that  company,  with  headquarters  in 
the  Cleveland  branch  of  the  company. 

George  H.  Austin,  sales  engineer  for 

'he  Rivett  Lathe  and  Grinder  Co.,  has 
resigned  this  position  and  is  now  con- 

nected with  the  Fairbanks  Co.,  of  New 
York,  in  a  similar  capacity. 

L.  F.  QuiGG  has  been  appointed 

superintendent  of  the  Franklin  open- 
hearth  furnaces  and  mills  of  the  Cam- 

bria Steel  Co.,  Johnstown,  Pa.  Mr. 
Quigg  succeeds  H.  E.  Townsend  who 
recently  resigned  his  position. 
Thomas  Stanion,  director  of  safety 

and  sanitation  for  the  Aluminum  Cast- 
ings Co.,  Cleveland,  gave  the  first  of  a 

series  of  ten-minute  talks  on  "Shop 
Housekeeping  and  Safety  First,"  be- fore the  Industrial  Association  of 

Cleveland,  Hotel  Olmsted,  Feb.  24. 

S.  F.  Wall,  secretary  and  treasurer, 

and  T.  M.  Olson,  manager  of  the  Michi- 
gan Tool  Co.,  Detroit,  Mich.,  have  sev- 
ered their  connections  with  this  com- 
pany in  order  that  they  may  give  their 

entire  time  to  the  Continental  Tool 

Works,  which  was  recently  organized 

by  them. 
C.  D.  PORTERFIELD,  formerly  a  repre- 

sentative of  the  Colonial  Steel  Co.,  in 
the  New  York  territory,  has  recently 
joined  the  sales  force  of  the  firm  of 
Alfred  Herbert,  Ltd.,  54  Dey  St.,  New 

York  City,  and  will  handle  this  firm's steel  and  small  tool  lines  in  the  metro- 
politan district  and   New  York  State. 

H.  C.  Seiaman,  associated  with  the 
E.  W.  Bliss  Co.,  Brooklyn,  N.  Y.,  for 

more  than  thirty  years — twelve  years  as 
secretary  and  treasurer  and  the  last 

two  or  three  as  a  director — has  re- 
signed from  this  company  to  accept  the 

presidency  of  the  Mid-Texas  Oil  and 
Refining  Co.  Mr.  Seaman  will  make 
his  headquarters  at  Fort  Worth,  Tex., 
and  379  Fifth  Ave.,  New  York  City. 

[The  item  published  in  our  Feb.  5 

issue  regarding  Mr.  Seaman's  resigna- tion is  incorrect.] 

J.  B.  Smythe,  formerly  superintend- 
ent for  A.  O.  Norton,  Ltd.,  Coaticook, 

Quebec,  Canada,  is  now  with  the  Foss 
Machinery  Co.,  as  general  manager  of 
its  new  office  and  showrooms  at  174 
Lafayette  St.,  New  York  City. 

The  National  Federation  of  Construction 
Industries  will  hold  its  first  annual  meeting 
at  the  Hotel  Sherman,  Chicago.  March  24- 
25.  John  C.  Prazee,  Drexel  Building:,  Phil- 

adelphia, is  executive  secretary. 
The  American  Welding  Society  will  hold 

its  annual  meeting  at  the  Engineering  So- 
cieties Building,  33  West  39th  St..  New 

York  City,  on  Apr.  22,  1920,  at  10:30  a.m. 
Howard  C.  Forbes  is  the  secretary. 

The  National  Metal  Trades  Association 
will  hold  a  convention  at  the  Hotel  Astor, 
New  York  City,  on  April  19  to  22,  1920. 
H.  D.  Sayre  is  the  secretary. 
The  National  Chamber  of  Commerce  will 

meet  in  Atlantic  City,  N.  J.,  on  April  26, 
27   and   28. 
The  .\merican  Supply  and  Machinery 

Manufacturers'  Association,  the  Southern 
Supply  and  Machinery  Dealers'  Association and  the  National  Supply  and  Machinery 
Dealers'  Association  will  meet  jointly  on 
May  17,  18  and  19  at  Atlantic  City,  N.  J., 
at  the  Hotel  Marlboremgh-Blenheim. 
The  National  Machine  Tool  Builders' .\ssociation  will  hold  its  spring  meeting  on 

May  20  and  21  at  the  Hotel  Traymore, 
Atlantic  City,   N.   J. 

The  spring  meeting  of  the  American  Iron 
and  Steel  Institute  will  lie  held  May  28  at 
the  Hotel  Commodore,   New  York. 

The  American  Society  for  Testing  Mate- 
rials will  hold  its  next  annual  meeting 

during  the  week  of  June  21.  1920,  at  the 
New  Monterey  Hotel,  Asbury  Park,  N.  J. 
This  society  has  its  headquarters  in  the 
Engineer.s'  Club  Building,  1315  Spruce  St.. 
Philadelphia,  Pa.  C.  I-  Warwick  Is  the 
secretary   and   treasurer. 

Boston  Branch.  National  Metal  Trades 
Association.  Monthly  meeting  on  first 
Wednesday  of  each  month,  alternating 
with  the  Employers'  Association  of  East- 

ern Massachusetts.  George  D.  Berry,  sec- 
retary, room  iO-51,  166  Devonshire  St.. 

Boston,  Mass. 

Engine*s'  Club  of  Philadelphia.  Regu- lar meeting  the  third  Tuesday  of  the 
month.  Ijcwis  H.  Kenney  is  the  chairman 
of  committee  oh  papers. 

Electric  Hoist  Maufacturers'  Associa- 
tion. Monthly  meeting  at  the  ofllces  of 

the  Yale  &  Towiie  Manufacturing  Co..  » 
East  40th  St.,  New  York  City.  Secretary 
W.  C.  Briggs,  Shepard  Electric  Crane  anJI Hoist   Co. 

Engineers  Society  of  Western  Pennsyl- vania. Monthly  meeting,  third  Tuesday : 
section  meeting,  first  Tuesday.  Elmer  K. 
Hilea.  secretary,  Oliver  Building,  Pitts- burgh,   Pa. 

Philadelphia  Foundrymen's  Association. Meeting  first  Wednesday  of  each  month. 
Manufacturers'  Club,  Philadelphia,  Pa., 
Howard  Evans,  secretary.  Pier  45.  North 
Philadelphia,  Pa. 

Rochester  Society  of  Technical  Drafts- 
men. Monthly  meeting  1st  Thursday.  O. 

U  Angevine.  Jr.'.  ■  «v«retary.  547  -Arnett 
Boulevard.    Rochester.    N.    Y. 
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WELDING   MATERIAL   (SWEDISH)— Prices  are  as  follows  in  cents  per 

pound  f.o.b.  New  York,  in  100  lb.  lots  and  over; 

PIG  IRON — Quotations  compiled  by  The  Matthew  Addy  Co.: 
CINCINNATI 

Current 
No.  2  Southern    $44.68 
Northern  Basic    42.80 
Southern  Ohio  No.'  2    43. 80 

NEW  YORK— TIDEWATER  DELIVERY 
2X  Virginia  (Silicon  2,25  to  2.75)    47.65 
Southern  No.  2  (Silicon  2.25  to  2.75)    47.70 

BIRMINGHAM 
No.  2  Foundry    41 .00 

PHILADELPHIA 

Eastern  Pa.,  No.  2x,  2.25-2.75sil   45.35-45.65* 
Virginia  No.  2    *'-25* 
Basic    43.00t 
Grey  Forge    42 ,  50* 

One 
Month  Ago 

$39.10 38.20 
40.80 

45.65 
43.20 

35.50 

42.50* 
40  00> 

40  OOt 

39.50' 40  00 
40.50 

CHICAGO 
No.  2  Foundry  local    43.25 
No.  2  Foundry,  Southern    46.60 

PITTSBURGH,  INCLUDING  FREIGHT  CHARGE  FROM  VALLEY 
No.2Foundry    43.65  39.40 
Basic    42.90  36.40 
Bessemer    43.40  37.40 

MONTREAL 
Silicon  2.25  to  2.75%..   
*  F.o.b.  furnace,    t  Delivered. 

43.25 

'—Cleveland—. 
One 

Structural  shapes. ...  $3 .  97 
Soft  steel  bars      4.12 
Soft  steel  bar  shapes-.  4.12 
Soft  steel  bands      4.  82 
Plates,  J  to  I  in.  thick  4.17 

$3.47 3.52 
3.52 
4.22 
3.67 

Current 

$5.50 5.00 

6  25 
5.00 

Year Ago 

$3.97 
4.07 
4.07 

f—  Chicago  ̂  

One 

STEEL  SHAPES— The  following  base  prices  per  1 00  lb.  are  for  structural 

shapes  3  in.  by  }  in.  and  larger,  and  plates  J  in.  and  heavier,  from  jobbers'  ware- houses at  the  cities  named: 
f—   New  York   ■ 

One       One 
Current  Month    Year 

Ago       Ago 

$4  07 
3,97 3,97 
4,57 
4.27 

Current 

$3.47 3.52 3.52 

Year Ago 

$4,07 
3,97 

3,97 

4,47       3,67       4,27 

BAR  IRON — Prices  per  100  lb.  at  the  places  named  arc  as  follows: 
Current  One  Year  Ago 

Mill,  Pittsburgh    $4.00  $2.90 
Warehouse,  New  York    3.52  4.17 
Warehouse,  Cleveland    3.42  3,90 
Warehouse,  Chicago    3.52  4.10 

SHEETS— Quotatiois  are  in  cents  per  pound  in  various  cities  from  warehouse; 
also  the  base  quotations  from  mill: 

I  arge  .   New  York   
Mill   Lots  One 

Blue  Annealed        Pittsburgh  Current  Year  Ago  Cleveland  Chicago 

M„   10                     3.55-4  00  5  57-  6,80  5,17  7,30  5  27 
No     2              3.60-4.05  5  62-6,85  5.22  7,40  5,32 No     4     3,65-4,10  5,67     6  90  5,27  7,45  5.37 

No;  iJ:.'.".'.     3.75-4.20  5  77     7  00  5,37  7.55  5.47 
Black 

Nosl8and20      4,15-4  80  6,80-7,30  6,02  7,95  6,30 
NOT22and24     4,204,85  6,85-735  6,07  8  00  6.35 
No  26                    ....4.25-4,90  6,90-7  90  6,12  8,05  6.40 

No!  28:',,. ■.'.'.'.;;     4.35-5,00  7,00-8,00  6,22  8.15  6,50 

No   lo*'™""^         ...    4,70  6  00  7  50     9,00  8,22  8,50  6,65 
N„    12          4,80  6,10  7  60     9   10  8,27  8  60  6,70 
No    14                  ..4.80-6,10  7,60     9  10  8  42  8  60  6  85 
Nos  ISandio',;     5,10  6  4P  7,90-9  40  8,72  8  90  7,15 
NM'22and24     5  25  6  55  8  05     9  55  7,12  9  05  7,55 ^Tlb                     ,.,5  40  6,70  8  20-9,70  7  27  9,20  7,70 

No.  28     ',",,,'!     5  70-7,00  8  50-10  00  7,57  9,50  8  00 

COLD  FINISHED  STEEL — Warehouse  prices  are  as  follows: 
New  York  Chicago  Cleveland 

Round  shafting  or  screw  stock,  per  1 00  lb. 
base        $5.50  $5.40  $5,50 

Flats,  square  and  hexagons,  per  100  lb. 
base.:          6"0  5  90  5.5(^-6.00 

DRILL  ROD — Discounts  from  list  price  are  as  follows  at  the  places  named: 
Per  Cent, 

New  York          55 
Cleveland          JjJ 
Chicago,         ^" 

SWEDISH  (NORWAY)  IRON— The  average  price  per  1 00  lb.,  in  ton  loU  is: Current  One  Year  Ago 

NewYork       *^' '  ?g-gS'"'         '"IR-^S  "» devetod    20  00  20.00 
Chicago    '•>■*"  "-SO 

In  coils  an  advanoe  of  50o.  usuftlW  is  charged. 

Domestic  iron  (Swedish  analysis)  is  selling  at  1 5o.  per  lb. 

Welding  Wire 
L**8,^iiMid.: 

No.'  l'2,'.V, '.■.'. ■.'.'.■.'.! A.  No.  Hand  A.... No.  18   

No.  20   

21. 00  to  30. 00 A  by  1 I  by  I 

I  by  I 

Domestic  20c.  for  ff,  1 5c.  for  i  to  A 

Cast-Iron    Weldiag  Rods 
l2>ii.loiig    14.00 

19  in.  long    12.00 
l9in.long    10.00 

i  by  21  in.  long    10,00 

Special  Welding  Wire,  Coated 

i    33,00 *.....    30.00 

A    38.00 

MISCELLANEOUS  STEEL— The  following  quotations  in  cents  perpoundars 
from  warehouse  at  the  places  named: 

New  York  Cleveland  Chicago 
Current  Current  Current 

Openhearth  spring  steel  (heavy)        6.00  8.00  8  00 
Spring  steel  (light)        8.00  11.00  11,00 
Coppered  bessemer  rods        8.00  8.00  6,75 
Hoopsteel       4.47  6.50  4,32 
Cold-rolled  strip  steel      11.50  4.25  8,00 
Floorplates       6.55  6.00  6,27 

PIPE — The  following  discounts  are  to  jobbers  for  carload  lots  on  the  Pitts- 
burgh beMng  card,  discounts  on  steel  pipe,  applying  as  from  January  14,  1920, 

and  on  iron  pipe  from  January  7,  1 920. 
BUTT  WELD 

Steel  Iron 
Inches           Black     Galvanized  Inchea                   Black     Galvanised 

J,  1  and  1       47%            20)%  }  to  1}                   34i%            181% 

}       51%  36J% lto3       54%  4Ii% 
LAP  WELD 

2       47%            34J%  2                             28J%            I4i% 
24  to  6   S50%            374%  24  to  6                   30J%            174% 

BUTT  WELD,  EXTRA  STRONG  PLAIN  ENDS 

i.  land!       43%  25»%  I  to  J  344%  l»4% 
4       48%  354% 
itol4        52%  394% 

LAP  WELD,  EXTRA  STRONG  PLAIN  ENDS 

•2        45%           334%                  2  294%            164% 
24  to  4       48%           364%                 24  to  4  314%           I9|% 
44  to  6       47%           354%                 44  to  6  304%            184% 
,^Stock  discounts  in  cities  named  are  as  follows: 

New  York                Cleveland  Chicago 
Black        Galv.       Black  Galv.       Black      G»lv. 

5  to  3  in.  steel  butt  welded.    40%         24%           40%  31%       54%       404% 
24  to  6  in.  steel  lap  welded.    35%         20%           42%  27%       50%       374% 

Malleable  fittings.  Class  B  and  C,  banded,  from  New  Y'ork  stock  sell  at plus  23%,    Cast  iron,  standard  sizes,  net. 

METALS 

MISCELLANEOUS  METALS — Present  and  past  New  York  quotations  in 
cents  per  pound,  in  carload  lots: 

One  One   Year 
Current          Month  Ago  Ago 

Copper,  electrolytic            19,00                 19  25  16  00 
Tin  in  5-ton  lots             64,00                 63  00  72  50 
Lead              9  50                    9,00  5  25 
Spelter             9.50                  9.625  6.75 

ST.  lOUIS 
Lead             8  375                 8.375  5,00 
Spelter             9,225                 9.225  6.40 

At  the  places  named,  the  following  prices  in  c,ents  per  pound  prevail,  for  I  ton 
or  more: 

.   New  York   ,        —  Cleveland  — .  --  Chicago  — 
Cur-     Month     Year           Cur-            Year  Cur-        Year 
rent        Ago        Ago            rent            Ago  rent        Ago 

Copper  sheets,  base..   29.50     29.50     24,50        31@32       25,50  36,00     32  00 
Copper  wire  (carload 

lots)     29  25     29,25     25.00         29,50         24,00  27,00     28  50 
Brasssheets      26  50     26,50     20,50         29,00         26,00  27.00     29,00 
Brasspipe     32  00     32  00     30.00         34,00         33,00  35,00     37  00 
Solder  (half  and  halO 

(caselots)      39,00     39,00     36,50         40.50         41.50  38  00^39  00 

Copper  sheets  quoted  above  hot  rolled  16  oa.,  cold  rolled  14  0%.  and  hcA^r, 
add  2c.;  polished  takes  5c.  per  sq.ft.  extra  for  20-in.  widths  and  under;  over  20 
in.,  74c. 

BRASS  RODS— The  following  quotations  are  for  Urge  lots,  mUl.  100  lb.  and over,  warehouse;    net  extra: 
Current  One  Year  Ago 

Mill        23.75  18.50 
NewYork   :       23.75  19,50 
Cleveland       29.00  25  00 
Chicago        26.0*  28  00 
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Unusual    Methods 
of  Securing 

Extreme  Accuracy — I By  a.  L.  De  LEEUW,  M.  E. 
Consulting   Engineer 

Accurate  drilling  and  boring  of  long  holes  is  one  of  the 
greatest  of  shop  problems.  When  tivo  holes  must  be 

bored  parallel,  the  problem  increases  in  difficulty.  This 
article  tells  how  the  preliminary  machine  work  neces- 

sary to  the  locating  and  boring  of  such  holes  was  per- 
formed.    The  illustrations  show  the  problems  clearly. 

THE  problem  of  making  an  accurate  recoil 
mechanism  for  gun  carriages  is  a  particularly 
difficult  one,  both  on  account  of  the  extreme  accur- 

acy required  in  the  component  parts  as  well  as  owing 
to  the  verj'  large  amount  of  metal  to  be  removed  from 
the  main,  or  cradle,  forging.  This  main  forging  was 
supposed  to  weigh  950  lb.  in  the  rough  and  215  lb.  after 
machining;  but,  due  to  the  lack  of  satisfactory  heavy 
forging  machinery,  it  weighed  from  1,300  to  1,350  lb. 
and  it  did  not  seem  possible  to  reduce  this  weight  and 

.^till  make  a  forging  which  could  be  completely  turned 
up.  Fig.  1  and  some  of  the  other  views  show  the  irregu- 

larities in  the  forging.  The  waves  or  irregularities 
were  sometimes  as  much  as  li  in.  in  depth. 

The  unfinished  appearance  of  the  trunnion  lugs,  and 
the  curved  outlines  of  the  forgings  can  readily  be  seen. 
Fig.  2  shows  the  large  amount  of  metal  allowed,  but  it 
sometimes  happens  that  even  with  this  it  was  barely 
possible  to  true  up  the  trunnion.  Fig.  3  shows  the  cross- 
section  of  the  forging  to  which  has  been  fastened  a 
steel  templet  showing  the  cross-section  of  the  finished 
part;  the  two  holes  shown  are  the  result  of  the  first 
operation. 

Fear  was  expressed  that,  due  to  the  removal  of  such 
a  large  amount  of  metal  and  to  the  delicate  shape  of  the 
product,  there  would  be  great  danger  of  twisting  and 
warping  of  the  forging  after  machining.    It  was  found, 

however,  that  with  the  sequence  of  operations  adopted, 
there  was  no  trouble  from  this  source.  As  a  matter  of 
precaution  it  was  decided  to  leave  a  small  amount  of 
metal  on  the  inside  of  the  slide  part  to  be  removed  after 
finish-boring;  and,  though  this  was  regularly  done,  it 
was  more  than  doubtful  whether  this  operation  was 
really  necessary. 

A  Laying-Out  Machine 

As  the  forgings  came  so  rough  and  of  such  uncertain 
dimensions,  it  was  necessary  to  lay  out  every  forging 
very  carefully  before  machining.  This  at  first  required 
the  services  of  a  skilled  man  and  consumed  a  great  deal 
of  time.  As  the  plant  was  originally  laid  out  for  a 
capacity  of  25  finished  recoil  mechanisms,  and  required 
SO  of  these  finished  forgings  per  day  to  allow  for  waste, 
a  machine  was  designed  to  do  this  laying  out  quickly, 
accurately  and  with  unskilled  help. 

This  machine  is  shown  complete  in  Fig.  4  with  details 
in  Figs.  5  and  6.  It  consists  of  a  bed,  and  means  of 
shifting  the  forging  as  desired  and  for  finally  clamp- 

ing it  in  the  proper  position.  To  obtain  this  position, 
brackets  were  u.sed  which  could  slide  in  grooves  in  the 
bed,  these  brackets  carrying  feeler  rods  which  could  be 
placed  by  hand,  in  vertical  or  horizontal  directions, 
against  the  forging.  If  these  rods  touched  the  forg- 

ing in  any  position  of  the  brackets  on  the  bed,  then  the 

FIO.    1.     THE  IRREGri.ARITIES   OF  THE  FORGINGS FIG.  2.    SURPLUS  MET  At,  ON  TRUNNION 
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FIG.  3.     METAL  REMOVED  AI"  VARIOTJS  OPERATIONS 

forging  ■would  have  sufficient  metal  for  finishing  at  all 
points.  If  one  of  the  feeler  rods,  when  placed  over  or 
along  the  forging,  failed  to  touch  it,  then  the  forging 
was  shifted  horizontally  or  vertically,  or  turned  around 
its  axis,  until  the  rod  struck. 

At  each  end  of  the  bed  a  drill  head  was  mounted,  the 
head  containing  two  drill  spindles,  each  having  an  inde- 

pendent belt  drive.  The  feed  was  by  hand.  The  holes 
drilled  in  this  position  corresponded  with  the  center  of 
the  holes  which  finally  would  have  to  be  bored  through 
the  forging  and  were  small  enough  so  that  it  was  not 
necessary  to  drill  them  with  extreme  accuracy.  These 
holes  were  the  starting  point  of  all  the  subsequent  oper- 

ations. Fig.  5  shows  the  construction  of  the  feeler  rods 
and  brackets.  The  method  of  locating  the  center  for  the 
trunnion  parts  by  means  of  center  punch  is  shown  also. 
Fig.  6  shows  the  drill  heads  and  jig  brackets. 

The  Locating  Surfaces 

The  sequence  of  opei"ations  is  shown  in  Fig.  7.  The 
milling  of  the  two  guide  strips  at  the  bottom  of  the 
forging,  operation  2,  is  shown  in  Fig.  8,  where  the  piece 
is  set  up  for  operation.  This  operation  was  performed 
on  a  24-in.  milling  machine  with  an  inclined  rail.  The 
illustration  clearly  shows  the  jig  and  holding  devices, 
and  especially  shows  how  the  holes  drilled  in  operation 
1  were  used  for  locating  the  forging  for  this  operation. 
The  cutting  speed  for  this  operation  was  57  ft.  per  min- 

ute, the  feed  0.78  in.  and  the  time  for  finishing  a  piece 
about  2  hr.  Before  the  milling  machines  were  com- 

pletely installed,  this  process  was  done  in  a  planing 
machine,  requiring  about  8  hr.  per  piece. 

After  this  operation  the  lips  thus  milled  and  the  sur- 
faces thus  obtained  were  used  as  gages  or  control  points 

for  further  operations. 
Fig.  9  shows  operation  2A — rough-milling  the  sides 

and  the  stock  around  the  end  of  one  trunnion.  This 

operation  was  not  contemplated  in  the  original  lay- 
out but  the  additional  amount  of  metal  of  the 

forging  made  it  neces-sary  to  remove  some  of  the 
metal  before  the  finishing  of  the  sides.  The  method 
of  holding  the  piece  is  clearly  shown,  including  the 
hardened-steel  plates  against  which  the  lips  of  the 
forging  are  located  before  milling.  This  operation  was 
done  on  a  No.  5  milling  machine  and  required  two  set- 

tings, as  the  trunnion  lug,  which  is  practically  in  the 
center  of  the  forging,  would  not  allow  of  completing 
one  side  in  a  single  setting.  The  milling  machines  were 
consequently  arranged  in  pairs,  one  running  right  hand 
and  the  other  left  hand,  so  that  one  pair  of  milling 
machines  could  take  care  of  a  complete  side.  The  depth 
of  cuts  varied  widely  with  the  forgings,  being  some- 

times as  much  as  1-,'^  in.  The  feed  was  li  in.  per  min- 
ute. The  style  of  cutter  used  was  the  Sl-in.  high-power 

face-mill  with  an  extra  amount  of  projection  of  the 
blades  beyond  the  body.  Operation  2B  is  the  same  as 
the  previous  one  but  on  the  other  side  of  the  forging. 

Operation  3  is  shown  in  Fig.  10 
and  consists  of  shaping  the  top  of 
the  forgings.  This  was  done  on  a 
24-in.  horizontal  machine  with  in- 

clined rail  and  interlocking  cutters. 
The  cutters  were  kept  as  small  as 
possible  but  were-  nevertheless  8  in. 
in  diameter.  This  was  caused  by  the 

FIG.  11.  KEY  USED  fact  that  the  arbor  was  3  in.  in  diam- 
eter and  further,  that  a  deep  section 

of  metal  had  to  be  cut.  In  these  cut- 
ters and  in  all  gangs  of  cutters  for  heavy  work,  a  cylin- 

drical key,  as  shown  in  Fig.  11,  was  used.  With  this 
key  no  trouble  was  experienced  in  getting  the  cutters  on 
or  off  the  arbor. 

Where  a  Light  Cut  Breaks  Cutters 

Fig.  12  shows  operation  4  which  was  done  on  a  double- 
spindle  24-in.  machine  with  vertical  heads,  using  a  cut- 

ter which  was  5  in.  in  diameter  and  4  in.  high.     The 

in  milling 
cutters 

FIG.  15.     FINISHING  THE  SIDES FIO.    Hi.      U.VDEKCUTTING   THE   LIP 
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Fig.  4 — Machine  for  laying  out  forgings.  Fig.  5 — How  the  machine  is  used.  Fig.  6 — Drilling  the  two  pilot  holes.  Fig.  S — Mill- 
ing the  locating  surfaces.  Fig.  9 — Removing  material  from  side.  Fig.  10 — Milling  the  back  of  forgings.  Fig.  12 — .\  heavv  milling 

■cut.     Fig.   13 — Undeicutting  the  sides.     Fig.   14 — Milling  out  the  channeL 
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illustration  will  show  how  extremely  heavy  this  cut  was. 
It  also  shows  the  peculiar  style  of  stub  arbor  used,  as 
it  could  not  be  expected  that  any  ordinary  kind  of  arbor 
would  stand  up  under  this  heavy  duty. 

By  a  misunderstanding  of  the  instructions,  the  men 
in  the  shop  divided  this  operation  into  two  cuts,  and 
invariably  broke  the  cutter  or  arbor,  or  both,  on  the 
second  cut.  When,  however,  the  entire  amount  of  metal 
was  removed  in  one  cut  there  were  no  breakages.  This 
was  due  to  the  fact  that  the  metal  to  be  removed  lying 
immediately  back  of  the  body  of  the  cutter  prevented 
the  cutter  from  pulling  itself  into  the  cut.  It  will  be 
noticed  that  stops  were  provided  on  the  cross-rail  to 
keep  the  heads  from  moving  under  the  cut.  Two  of 
these  are  shown  at  A  and  B.  The  illustration  shows 
clearly  how  the  pieces  were  clamped  and  how  two  pieces 
were  done  at  one  setting.  It  also  shows  the  steel  water 
guard  around  the  table. 

FIG.   17.     SLOTTING  THE  END 

Fig.  13  shows  operations  5  and  6  which  are  different 

only  in  the  shape  of  the  section  of  metal  removed.  Oper- 
ation 5  was  done  with  a  relieved  cutter  held  by  means 

of  a  stub  arbor  and  used  as  an  end-mill.  Operation  6 
was  done  in  a  similar  way  except  that  the  cutter  was 
made  in  two  parts  and  interlocking.  The  reason  for  this 
difference  was  that  the  surface  made  by  operation  6 
had  to  be  corrected  within  narrow  limits,  whereas  the 

surface  made  by  operation  5  did  not  require  such  accur- 
acy and  the  variation  of  thickness  of  the  cutter  due  to 

sharpening  would  not  cause  trouble.  It  was  found 

necessary  to  introduce  an  extra  operation  before  oper- 
ations 5  and  6.  This  operation  is  shown  in  Fig.  7  as 

4A  and  consisted  of  beveling  the  end  of  the  piece  where 

the  cutter  is  to  enter.  Without  this  precaution  the  cut- 
ter was  apt  to  pull  itself  into  the  cut,  though  there  was 

rio  danger  of  such  a  mishap  after  the  cutter  had  once 
entered. 

A  HE.\yY  Milling  Operation 

Operation  7  consists  of  removing  practically  all  of 
the  metal  from  the  inside  of  the  forging.  This  was 

done  on  a  24-in.  horizontal  milling  machine,  using  inter- 
locking cutters.  As  it  proved  to  be  extremely  difficult  to 

get  sufficient  cutters  for  this  operation,  and  as  the  first 
cutters  obtained  were  not  correctly  made,  it  was  decided 

to  split  this  operation,  for  the  time  being  at  least,  into 
operations  6A  and  7. 

It  will  be.  noticed  that  operation  6A  can  be  done  with 
ordinary  milling  cutters,  which  of  course,  could  be  made 
in  a  relatively  short  time,  and  without  the  use  of  a  large 
backing-off  machine.  This  left  much  less  metal  to  be 
removed  by  the  special  cutters,  and  made  it  possible  to 
do  the  finishing  operation.  No.  7,  at  higher  speed  and 
feed  and  with  less  wear  of  cutters  than  if  the  entire 

amount  had  been  removed  in  one  cut.  However,  if  cut- 
ters had  been  available,  it  would  have  been  more  eco- 

nomical to  take  one  single  cut  with  cutters  qs  in  Fig.  14. 

Operations  8  and  9  are  the  rough-finish-milling  opera- 
tions along  the  sides  of  the  piece  and  around  the  trun- 
nion, Fig.  15.  These  operations  are  similar  to  operation 

2A  except  that  less  metal  must  be  removed  and  conse- 
quently a  smaller  cutter  can  be  used.  This  operation 

was  done  on  a  No.  5  machine  aad  as  the  table  travel 
was  only  50  in.  and  the  length  of  the  piece  to  be  milled 
from  69  to  70  in.  it  was  necessary  to  mount  the  piece  in 
a  sliding  fixture.  Fig.  16  shows  the  cutting  of  the  lip  of 

the  forging  by  means  of  a  relieved  end-mill.  This  lip 
is  made  of  very  delicate  shape  and  to  men  not  versed  in 
the  mysteries  of  ordnance  design,  it  would  seem  that 
the  gun  would  shoot  equally  far  and  straight  with  a 
square  lip.  However,  as  the  design  had  to  be  followed, 
the  special  milling  cutter  was  used  on  a  No.  5  vertical 
milling  machine  and  the  piece  was  mounted  on  a  sliding 
fixture  which  is  quite  clearly  shown. 

Operation  11  requires  the  removal  of  a  considerable 
amount  of  metal;  only  J.j  in.  was  left  on  the  inside  of 
the  forging  for  finish-planing.  This  can  be  seen  in 
Fig.  7.  The  central  guide  running  lengthwise  of  the 
forging  limited  the  size  of  the  cutter,  as  it  was  further 
necessary  to  make  some  little  allowance  for  the  sharpen- 

ing of  the  cutter  and  the  consequent  reduction  in  diam- 
eter. This,  on  account  of  the  forging,  limited  the  stem 

of  the  cutter  to  not  more  than  li  in.  As  it  was  evident 
that  an  arbor  of  li  in.  in  diameter  could  not  possibly 
resist  such  a  heavy  cut,  the  arbor  was  made  IJ  in.  only 
at  the  point  where  it  passed  the  lip  of  the  forging;  while 
immediately  after  this  point  was  passed,  the  arbor 
widened  out  and  followed  closely  the  outline  of  the  forg- 

ing so  that  the  portion  which  was  14  in.  in  diameter 
was  only  about  3  in.  long.  This  proved  so  successful 
that  no  breakages  occurred. 

This  cut  was  taken  in  a  No.  5  vertical  milling  machine 
using  a  sliding  fixture.  Operations  12  and  13  are  shown 
in  a  general  way  by  Fig.  17.  These  operations  consist 
in  milling  off  the  end  of  the  forging  and  then  milling 
a  gap  through  the  center  part.  This  gap  was  2  in.  deep 
at  one  end  of  the  forging  and  4  in.  at  the  other.  After 
these  operations,  the  forgings  were  69  in.  long  while 
the  length  between  the  gaps  was  63  in.  This  operation 
was  done  on  a  No.  5  machine  with  an  end-mill. 

An  End  Key  Best  Here 

In  doing  such  extremely  heavy  work  it  was  neces- 
sary to  drive  the  cutter  with  a  key  at  the  end  of  the 

mill  rather  than  with  a  regular  key  on  a  stub  arbor. 

The  regular  key  has  a  tendency  to  split  the  mill.  In  all 

these  operations  the  fixtures  were  provided  with  set- 

ting pieces  which  were  0.010  in.  below  the  desired  sur- 
face, and  feelers  with  a  thickness  of  0.010  in.  were  used 

for  setting  the  cut.  In  cases  where  it  was  necessary  or 

advisable  to  run  the  machine  while  setting  the  cutter, 

a  feeler  of  copper  was  used.  However,  this  was  avoided 

as  much  as  possible  for  safety's  sake.  In  all  milling 
operations  large  amounts  of  cuttin'r  compound  were flowed  over  the  cutter. 
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Internal  Lapping  and  Laps 
By  Gustave  a.  Remacle 

I  have  read  with  interest  Mr.  Pusep's  article  on 
internal  laps,  published  on  page  712,  Vol.  51,  of  American 
Machinist,  and  the  present  article  is  largely  supplemen- 

tary to  his  treatment  of  the  subject. 
The  simple  lap  mentioned  by  Mr.  Pusep  and  here 

shown  in  Fig.  1  may  be  used  for  enlarging  a  hole  where 
accuracy  of  form  is  unimportant.  This  tyne  of  lap  is 
most  often  used  for  lapping  dowel-pin  holes  which  have 
become  smaller  in  hardening.  For  such  work  a  small 
degree  of  inaccuracy  in  the  form  of  the  hole  is  of  little 
consequence  and  since  this  simple  lap  can  be  made 
cheaply,  the  use  of  it  for  this  purpose  is  general.  I 
use  a  hardwood  wedge  in  preference  to  one  of  metal, 
because  wood  is  elastic  and  elasticity  makes  for  speedy 
lapping,  though  at  the  expense  of  accuracy. 

For  the  purpose  of  lapping  long  holes  which  must 

ior  cutting  a  slot  through  the  center  between  the  two 
cross  holes.  When  the  lap  is  of  such  size  that  a  hack- 

saw may  be  used,  I  make  it  as  shown  at  C.  In  this 
instance  I  slot  from  the  end  of  the  lap  and  put  on  a 
collar  to  hold  the  ends  together. 

For  laps  D  and  C  there  is  only  one  hole  drilled  for  the 
wedge.  This  hole  is  drilled  to  point  a  and  the  wedges 
are  made  of  drill  rod  filed  on  the  end  to  a  wedge  shape. 

When  holes  must  be  precisely  located  and  accurately 
lapped  as  to  form,  or  when  very  small  or  tapered  holes 
must  be  lapped,  I  revolve  the  piece  in  the  lathe  and 
grind  or  lap  them  with  a  diamond  charged  lap. 

In  closing  I  wisn  to  touch  upon  the  subject  of  termi- 
nology in  relation  to  grinding,  lapping  and  stoning. 

When  discussing  these  subjects  I  am  often  at  a  loss 
as  to  which  term  to  use.  If  I  wish  to  sharpen  a  thread- 

ing die,  and  I  hold  the  die  in  a  vise  while  rubbing 
a  carborundum  stone  on  it,  I  am  stoning  the  die.     If 

FIG.    1. 
FIG. 

COMMOVTYPE  OF  SMALL  LAP 
;.      LEAD  LAP  WITH  M.\NDREL 

FIG.  3. VARlOt^S  FORMS  OF  LAP  FOR 
S.M.\LL  HOLES 

possess  no  bellmouth,  or  for  the  purpose  of  lapping  a 
piece  of  such  form  as  the  piece  shown  in  Fig.  2,  lead 
laps  are  best  suited.  When  I  speak  of  a  hole  as  having 
no  bellmouth,  I  mean  such  holes  as  are  required  in 
gage  work. 

The  type  of  lap  shown  by  Mr.  Pusep  on  page  712, 

Fig.  '2,  is,  as  he  claims,  excellent  for  removing  metal. 
It  should  not  be  used  for  gage  work  however,  because 
the  springiness  of  the  lap  has  a  strong  tendency  to 
produce  a  bellmouth. 

In  Fig.  3  is  shown  a  type  of  lap  which  I  use  when 
lapping  gages,  the  diameters  ranging  up  to  i  in.  The 
size  of  the  lap  and  the  facilities  at  hand  determine 
which  of  the  three  forms  is  to  be  constructed.  If  the 
shop  facilities  permit,  I  prefer  making  the  lap  at  A. 

This  lap  contains  three  slots.  The  wedge  is  made 
of  drill  rod  and  tapered  like  a  needle.  The  slots  should 
be  quite  long,  say,  11  in.  for  a  lap  }  in.  in  diameter. 
A  small  hole  is  drilled  to  a  depth  beyond  the  farther 
extremity  of  the  slots,  and  a  larger  hole,  which  is  a 
sliding  fit  for  the  rod  of  which  the  wedge  is  made,  is 
drilled  to  a  depth  indicated  at  a.  It  will  be  noted  that 
point  a  is  midway  between  the  extremities  of  the  slots. 

When  I  cannot  slot  the  lap  with  a  circular  saw,  I  make 

it  as  shown  in  B.    In  this  case  a  jeweler's  saw  is  used 

I  hold  the  die  in  the  bench  lathe  and  mount  the  same 
carborundum  stone  in  a  grinding  attachment,  am  I 
grinding  or  stoning? 
When  I  charge  a  lap  with  diamond  dust  and  revolve 

it  rapidly  while  applying  it  to  the  job,  am  I  grinding 
or  lapping?  An  emery  wheel,  when  revolving  and  ap- 

plied to  work,  is  grinding;  but  I  have  seen  mechanics 
apply  a  piece  of  broken  grinding  wheel  to  a  piece  of 
revolving  hardened  steel;  in  such  instance,  were  they 
stoning  or  grinding?  And,  if  an  oilstone  were  applied 
to  a  piece  of  revolving  steel,  would  the  act  be  termed, 
"stoning?" 

Holding  Slip  Bushings 
By  Henry  R.  Bowman 

I  note  the  criticism  by  Mr.  Freeman  on  page  326  of 
the  American  Machinist  regarding  the  method  of  hold- 

ing a  slip  bushing  by  means  of  a  capscrew. 
In  a  box  jig  it  has  always  been  the  custom  in  my 

experience  either  to  cast  feet  on  the  corners  of  the 
jig  body  and  machine  them,  or  spot  face  to  a  uniform 
depth  with  an  end  mill  and  provide  buttons  to  act  as 
feet.  The  height  of  the  feet  should  be  enough  to  give 
clearance  between  the  table  and  bushing  heads,  cover 
plates,  straps,  etc. 
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Some  Operations  on  Caramel  Knives 
By  DONALD  A.  HAMPSON 

This  article  describes  the  methods  adopted 
for  getting  out  a  job  that  was  a  little  out  of  the 
ordinary,  tising  only  such  equipment  as  was 
available  in  the  shop,  together  with  a  few  fix- 

tures and  devices  that  could  be  made  in  the 
toolroom  from  parts  of  discarded  machines. 

OURS  is  what  is  called  a  small  shop — one  of  those 
that  is  supposed  to  be  capable  of  handling  any 
kind  of  manufacturing  or  special  work  at  the 

same  price  (or  less)  as  the  big  fellow,  for  the  same 
quality  of  work.  Naturally,  one  must  resort  to  ways 
and  means  to  Ijeep  tool  charges  down,  for  there  is 
never  a  certainty  of  a  repeat  order. 

The  job  in  question  was  the  making  of  knives  for 
a  caramel-wrapping  machine;  said  knives,  despite  the 
comparatively  soft  nature  of  the  material  they  cut, 
having  a  rather  tough  proposition  with  which  to  con- 

tend, and  they  have  to  be  made  very  accurately  and 
tempered  with  extreme  care  in  order  to  make  them 
stand  up  to  their  work. 

Fig.  1  shows  the  knife,  24  of  which  constitute  a 
set.  They  are  held  by  the  shank  in  a  cutter  head  so 
that  the  cutting  edge  is  vertical,  and  the  caramel  is 
forced  out  between  the  parallel  adjacent  sides  of  a 
pair  of  blades,  each  pair  in  turn  doing  the  work.  In 
the  operation  there  is  not  only  the  direct  thrust  of  the 
cut  but  a  side  strain  as  well.  The  knife  is  made  of 
Intra  steel. 

The  first  step  in  the  manufacture  is  to  cut  off  the 
sections  from  the  bar  steel.  A  dozen  bars  are  placed 
in  a  vise  and  two  dozen  pieces  severed  at  a  cut  by 
using  three  saws  on  the  arbor  of  a  milling  machine. 
The  use  of  wide  saws  was  found  to  be  a  measure  of 

economy  because  they  do  not  "run,"  that  is,  creep  to 
one  side  under  the  forcing  of  the  cut,  and  because 
they  cut  squarely  across  the  pieces  are  all  alike  and 
to  exact  size,  which  is  of  importance  in  subsequent 

i  machining  operations.  When  thin  saws  are  used  there 
is  a  saving  of  steel  in  the  first  place  but  this  is  over- 

balanced by  a  single  cut  which  runs  a  few  thousandths 
and  thus  condemns  20  pieces. 

Tool-steel  bars  vary  considerably  in  all  dimensions, 
a  fact  that  affects  these  knives  in  the  thickness  of 
the  shanks,  which  must  be  to  exact  measurement  in 
order  to  enter  and  yet  fill  the  slots  in  the  cutter  head, 
and  they  must  be  flat  so  that  they  may  be  rigid  under 
working  stresses.  These  requirements  cannot  be  met 
by  the  unfinished  bar  nor  by  any  rough-grinding  or 
offhand  methods,  so  the  process  naturally  adopted  is 
milling. 

Fig.  2  is  an  illustration  of  the  fixture  and  set-up 
for  this  work.  The  only  part  not  shown  is  the  pair 
of  4-in.  straddle-mills.  These  are  collared  to  mill  the 
pieces  to  exact  size,  0.123  in.,  and  once  set  up  correctly 
the  thickness  can  be  forgotten  for  the  next  five  thou- 

sand pieces;  even  the  boy  that  loads  the  machine  can- 
not make  them  vary  in  size. 

The  rotary  magazine  of  the  fixture  is  mounted  on 
a  2-in.  shaft  set  in  substantial  bearings  with  liberal 
surfaces  to  maintain  the  fit  endwise.  The  shaft  is 
rotated  by  the  worm  and  gear  shown,  the  drive  being 

through  the  pulley  and  belt  from  the  countershaft. 
It  will  be  noticed  that  the  regular  table-feed  belt  is 
off;  the  table  is  locked  in  such  a  position  that  the 

passage  of  the  blanks  between  the  straddle-mills  ma- 
chines a  little  more  than  enough  for  the  shanks.  Set- 

screws  for  fastening  the  knives  in  the  magazine  are 
located  on  the  side  away  from  the  observer.  The  boy 
who  runs  the  job  is  provided  with  a  socket  wrench 
(and  nothing  else)  to  fit  the  screws,  and  he  takes  out 
each  finished  piece  as  it  appears  and  sets  in  a  blank. 
Each  blank  rests  against  a  pin,  locating  it  for  depth, 
and  is  confined  against  the  thrust  of  the  cut  by  the 
sides  of  the  slots  cut  in  the  ring. 

The  blanks  projecting  from  the  ring  may  be  readily 
seen  in  Fig.  2  and  while  at  first  glance  it  might  seem 
that  there  was  much  waste  space  between  each  pair, 
the  output  has  been  so  satisfactory  that  there  has 
been  no  attempt  to  make  any  change. 
When  the  pieces  are  milled  on  the  shanks  and  to 

exact  length,  these  two  known  surfaces  are  used  to 

t'lGS.   1   AND  4.      SH.\PE  OF  THE  CARAMEL,  KNIFE,   AND 
METHOD  OF  QUENCHING 

work  from  in  milling  the  blade.  A  fixture  was  made 
for  each  of  two  machines  that  are  set  close  together, 
so  arranged  that  one  operator  has  a  working,  or  rather 
a  storing,  table  in  proximity  to  both.  One  machine 
mills  the  first  taper  side  and  the  other  the  second 
side — an  arrangement  that  gives  15  knives  to  each 
round  trip,  and  the  operator  has  time  to  do  the  neces- 

sary burring. 

This  milling  brings  the  blade  down  to  a  thickness 

of  ,/i  in.  at  the  edge,  with  a  limit  of  a  few  thou- 
sandths less.  The  thickness  at  the  edge  has  to  be 

maintained  very  near  the  "set"  point  or  the  metal 
will  tear  out  under  the  cut  and  at  that  the  cutters 
need  sharpening  every  day  in  order  to  do  the  cleanest 
work. 

Considering  the  nature  and  shape  of  the  piece,  this 

milling  cut  is  qui*^  heavy  and  ample  means  of  holding 
the  knife  against  r.  must  be  provided.  In  the  fixtures, 
a  clamp  abuts  against  the  end  of  all  the  blanks,  draw- 

ing them  tightly  against  a  shoulder  at  the  other 
end.     Over  the  shanks   a   strap,   with   notches   at   the 
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proper  angle,  is  laid,  with  a  thin  strip  of  soft  packing 
under  it  holding  the  blanks  down  securely.  The  work- 

ing floor  of  each  fixture  is  formed  by  two  cast-iron 
strips,  one  each  of  the  width  of  the  shank  and  the 
blade,  and  each  having  notches  of  correct  space  and 
angle  to  support 
the  shank  under 
the  clamp  and  the 
blade  under  the  cut. 

Fig.  3  shows  the 
gas  furnace  used 
for  hardening,  and 
the  way  in  which  it 
was  arranged  to 
make  the  work  con- 

venient. Set  up  at 
a  good  height,  it  al- 

lowed the  tank  for 
the  quenching  to  be 
placed  beneath  at  a 
height  that  short- 

ened the  time  from 
fire  to  water  to  a 
minimum.  Burners 
on  each  side  of  the 
furnace    heated     a 
double  row  of  blades  as  fast  as  a  man  could  handle  them, 
and  fixtures  on  the  hearth  located  the  blades  so  that  the 
heat  struck  the  thick  backs  first. 

The  quenching  tank  is  6  in.  deep  ana  is  filled  mostly 
with  water;  this  gives  a  good  body  of  coolant  and 
supports  one-eighth  of  an  inch  of  fish  oil  on  the  sur- 

face which  the  blade  passes  through  as  it  is  dipped. 
As  shown  by  Fig.  4,  rods  in  the  tank  locate  the  piece 
while  it  is  being  dipped  and  the  level  of  the  oil  and 
water  is  maintained  to  the  right  height  to  give  the 
hard  edge  with  soft  back  so  much  desired — a  hard  edge 
for  all  reasonable  wear  of  the  blade,  supported  by  a 
tough  back  and  shank.  This  arrangement  of  an  oil 
film  on  top  of  water  has  worked  out  very  nicely, 
supporting  the  theory  of  its  use  in  furnishing  a  liquid 
of  oil  tempering  qualities  which  the  blade  strikes  as 
it  comes  from  the  furnace  and  through  which  it  passes 
to  the  water  which  cools  it  off. 

Lacking  pyrometer  equipment,  it  was  necessary  to 
e  X  p  e  r  i  m  ent  and. 
from  the  results,  to 

simplify  the  regula- 
tion of  the  furnace 

as  much  as  pos- 
sible. Then  a  con- 

scientious man  was 
trained  to  judge 
correct  heat  by  the 
eye.  It  was  found 
that  the  file  test 
was  conclusive,  sup- 

plemented by  plac- 
ing an  occasional 

blade  in  a  vise,  held 
by  the  shank,  and 
testing  the  amount 
of  bond  it  would 
stand  before  break- 

ing. No  separate 

tempering  opera- 
tion was  performed 

because   none    was 
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needed.  The  body  of  water  in  the  tank  was  sumcient 
CO  produce  uniform  results;  the  hardener  guarded 
against  local  overheating  by  moving  the  blades  along 
the  rods  as  they  cooled. 

After  hardening,  the  blades  are  given  a  sawdust 
bath  to  absorb  the  oil  and  make  them  ready  for  the 
grinding,  which  latter  is  done  as  shown  in  Fig.  5,  by 
running  them  over  the  top  of  a  wheel  of  1-in.  face. 
In  the  illustration,  the  dresser  is  set  up  on  the  ma- 

chine for  sharpening  the  wheel  and  truing  it.  As 
the  blades  are  ground  to  a  thickness  of  0.004  in.  at 
the  edge,  the  necessity  of  keeping  the  wheel  in  shape 
becomes  apparent  and  the  dresser  has  satisfied  that 
necessity  entirely.  It  is  simply  a  hardened  piece  of 
tool  steel  with  a  J-in.  hole  through  it  and  having  both 
a  thread  and  flutes  cut  on  its  face,  producing  several 
hundred  points  equidistant  from  the  center.  The 
grinding  fixture  may  be  raised  and  lowered  so  when 
the  dresser  is  attached  to  it,  it  is  lowered  carefully 
until  the  dresser  touches  the  wheel  and  trues   it  up. 

When  the  dresser  is  taken  off',  the  fixture  presents 
a  flat  top,  along  which  a  holder,  carrying  two  blades, 
is  moved,  each  blade  passing  over  the  wheel,  which  just 
covers  the  surface  to  be  ground  and  no  more.  A  few 
passes  over  the  surface  of  the  wheel  grinds  away  the 
metal  of  the  blade  until  the  holder  passes  smoothly 
along  the  surface  of  the  fixture,  at  which  point  the 
grinding  of  that  side  of  the  blade  is  finish.pd.     This 

FIG.  3.     THE  HARDENING  AND 
TEMPERING   OUTFIT 

FICS.  5  .\ND  6.     FINISHING  OPERATIO.N'S 
Fig.   5 — Truing  the  grinding  wheel.     Fig.   6 — Oil  stoning  the 

edge  by  power 

finger-pressure  feeding  has  proved  more  satisfactory 
than  might  be  imagined  and  as  fast  as  consistent  with 
dry  grinding.  The  finished  blades  are  smooth,  straight, 
and  uniform. 

Following  the  grinding,  the  edge  must  be  stoned  to 
almost  razor  sharpness.  Three-quarter-inch  square 
India  oil  stones  were  first  employed  for  this  purpose, 
the  knives  being  held  by  a  special  fixture  in  a  bench vise. 

An  improvement  on  the  hand  oil-stoning  operation 
was  effected  by  the  construction  of  the  device  shown  in 
Fig.  6 ;  this  device  doubling  the  production  on  the  most 
particular  operation  of  the  process.  It  reversed  the 
order  for  hand  work  in  that  the  stone  moves  and  the 
work  is  stationary.  As  may  be  seen,  the  oil  stone  is 
held  in  a  cross-head  driven  by  the  crank;  the  stone  tra- 

veling between  U-shaped  guides,  on  the  beveled  top 
surfaces  of  which  is  laid  the  holder  carrying  one  blade. 
The  workman  stands  before  the  machine  and  applies  the 
holder  first  on  one  beveled  surface  and  then  on  the 
other ;  his  sense  of  touch  quickly  tells  how  much  to  bear 
on,  greater  or  lesser  pressure  being  obtained  by  sliding 
the  holder  farther  up  or  down  the  incline  surface. 
Though  skeptical  as  to  the  possibility  of  doing  this  part 
of  the  work  by  power,  all  doubt  was  removed  by  the 
time  the  first  dozen  blades  had  been  run  off. 



March  18,  1920 Get  Increased  Production — With  Improved  Machinery 
603 

MODERNiiiiiDlliE^i^UTTING 

•  Ethan  Vl\ll- 

Edito.- 

Amancan  Machinist 

XIX.  Examples  of  Welding  Jobs* 

Little  attempt  is  made  in  this  article  to  explain 
in  detail  how  the  tvelds  have  been  made  as  they 
all  come  under  rules  already  given.  The  examples 
will  be  helpful,  however,  in  revealing  the  pos- 

sibilities  of   the   gas    torch    as  a   welding   tool. 
(Part  XVI II  was  printed  in  our  Jan.  29  issue.) 

THE  way  a  crack  to  be  welded  is  V'd  out  or  plates are  beveled,  has  already  been  outlined,  but  it  will 
be  well  to  elaborate  a  little  on  the  methods  of  doing 

this  work.  On  steel  or  wrought  iron,  the  beveling  may 
be  done  with  a  gas  cutting  torch.  On  other  metals,  such 
as  aluminum  or  cast  iron,  the  gas  cutting  torch  cannot 
be  used,  although  the  metal  may  be  roughly  melted  away. 
Sometimes  the  work  is  of  such  a  nature  that  the  bevel 
may  be  ground,  either  with  a  stationary  or  a  portable 
electric  grinding  machine.  On  cast  iron,  a  sledge  and  a 
handled  chisel  is  often  the  cheapest  and  quickest  way, 

AU 

and  in  nearly  every  «ase  it  is  superior  to  melting  the 
metal  away  with  a  gas  torch. 

A  very  satisfactory  beveling  tool  for  all-round  shop 
work,  is  an  electric  or  a  pneumatic  chisel  such  as  shown 
in  use  in  Fig.  201.  This  may  also  be  used  for  taking  off 
surplus  metal  after  welding,  although  a  portable  electric 
grinding  machine  is  usually  preferable. 

On  work  like  the  propeller  blade  shovra  in  Fig.  202, 
the  slots  may  be  cut  with  a  saw  or  a  milling  cutter  and 
the  pieces  left  may  be  knocked  off  with  a  hammer.  This 
bevel  might  also  be  chipped,  ground  or  melted  off,  as  the 
occasion  or  equipment  at  hand  demanded  or  made  ad- 
visable. 

An  engine  cylinder  grooved  out  ana  ready  for  pre- 
heating, is  shown  in  Fig.  203.  In  a  case  of  this  kind 

the  grooving  may  probably  be  best  done  by  usii.g  a 
sledge  and  handled  chisel  for  the  easily  reached  parts, 
and  a  pneumatic  chisel  for  the  rest.  However,  this 
largely  depends  on  the  size  of  the  work  and  the  judg- 

ment of  the  workman.  Fig.  204  shows  the  cylinder 
welded  and  ready  to  be  smoothed  up. 

A  badly  broken  four-cylinder  block  is  shown  in  Fig. 

FIG. 201.      AN    AIR    CHISEL    JIAY    BE    USED    EITHEK    FOR 
GROOVING  OR  FINISHING 

FIG. 
202.     PROPELLER  BLADE  PARTLY  BEVELED 

FOR  WELDING 
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FIG.   203.     CYLINDER  GROOVED  OUT  FOR  WELDING 

FIG.    211,     PHKIIEATING  AND  WELIU.,^,,    ..  ̂ ARGE  KETTLE  !'IG.    213.      WEl.D    0.\    L.VIiGE    Pl.A.MNG-MACHIXE    I:EI  ' 
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FIG.  217.  BROKEN  PRESS  FRAME 
WITH  BREAKS  BEVEL,ED 

205  and  the  repair, 

in  Fig.  206.  The  ac- 
tual cost  to  weld  this 

job  was  less  than  five 
dollars.  The  method 

of  procedure  has 

been  previously  de- 
scribed. 

In  Fig.  2  07  a 
welder  is  shown 

working  on  a  job 
while  a  helper  is 

tending  to  the  pre- 
heating of  another. 

The  method  of  weld- 
ing through  a  hole  in 

a  large  sheet  of  as- 

bestos not  only  keeps  ' 
the  heat  in,  but  pro- 

tects the  operator ' 
as  well. 

In  Fig.  208  is 
shown  a  badly  broken 
aluminum  upper 
crank   case   and   the 

repair.  Work  of  this  kind  often  comes  to  the  shop  that 
caters  to  the  automobile  trade.  Another  repair  of  in- 

terest to  the  garage  man  is  shown  in  Fig.  209.  The  cost 

of  putting  in  a  new  frame  in  this  5-ton  truck  would  have 
been  at  least  $600.  The  weld  wa.s  finished  and  guaran- 

teed for  $25. 

The  welding  of  a  tire  for  a  15-ton  truck  wheel,  10  in. 
wide  by  2-  in.  thick,  is  shown  in  Fig.  210.  The  pre- 

heating was  done  in  a  large  blacksmith's  forge.  In  this 
connection,  the  welder  must  get  out  of  his  head  a  very 
common  idea  that  preheating  is  only  needed  to  take 

care  of  expansion  and  contraction.  It  is  just  as  valu- 
able in  its  way,  for  saving  expensive  welding  gas.  This 

is  the  reason  for  preheating  the  large  tire,  since  its 

shape  and  nature  precludes  any  expansion  or  contrac- 
tion troubles  pro- 

vided the  welder  has 
even   ordinary   skill. 
In  the  example 

shown  in  Fig.  211, 
which  is  a  kettle  5  ft. 
6  in.  in  diameter  and 

li  in.  thick,  preheat- 

ing is  absolutely  nec- 
essary in  order  to 

take  care  of  the  ex- 

pansion and  contrac- 
tion. The  crack  was 

around  the  outlet  and 
was  22  in.  long.  The 
welding  time  was  1 

hr.  45  min.,  in  addi- 
tion to  the  time  it 

took  to  preheat  the 
kettle  the  required 
amount. 

The  welding  of  a 
7-in.  crankshaft  for 

a  200-hp.  internal- 
combustion  engine, 
is  shown  in  Fig.  212. 
The  finished  weld  is 
,  •       .,        •  .  i-'t(i.    218.      THE   WELDED shown  in  the  insert.  phb.ss  frame 

The  work  was  finished  and  the  crankshaft  put  back  in 
service  inside  of  30  hr.  The  section  of  the  shaft  added 

vas  oversize  to  permit  machining  for  alignment.  Pre- 
heating in  this  case  saved  a  considerable  amount  of 

welding  gas.  The  improvised  furnace  also  made  slow 
cooling  possible. 

Welding  Broken  Machine  Tools 

The  planing-machine  bed,  shown  in  Fig.  213,  was 
cracked  through  on  one  side  close  to  the  housing  boss. 
The  job  was  finished  without  .serious  disalignment,  but 
under  ordinary  circumstances  such  a  repair  would  not 
be  recommended  unless  means  were  at  hand  for  refin- 
ishing  the  ways  and  possibly  other  machined  surfaces. 

As  a  war-emergency  repair,   however,  it  proved  satis- 

KIG.    2^0.       VVB1.,D1.N'(;    TEE'l'H    IN    A     LAUHK    "IKAK 

factory.  The  redemption  of  a  similar  casting,  damaged 

while  still  in  the  rough,  might  also  be  a  money-saving 
proposition  in  some  cases. 

The  punch-press  frame  shown  in  Fig.  214,  outside 
of  its  size,  does  not  offer  any  serious  welding  difficulties, 

MS  any  possible  distortion  can  be  taken  care  of  by  subse- 
quent adjustment.  The  welds  made  in  this  particular 

case  were  12  in.  in  thickness,  and  the  total  time  taken 
to  get  the  press  back  in  service  was  38  hours. 

The  saving  of  defective  castings  may  often  prove  a 
very  important  item  to  the  shop  management.  In  Fig. 
215  is  shown  a  lathe  bed,  weighing  900  lb.,  which  came 

from  the  foundry  with  sand  holes  in  the  pan.  These 
were  easily  filled  up. 

Another  lathe  bed,  sand-cracked  where  the  bed  leg 
joined  the  pan,  is  shown  in  Fig.  216.  The  castiu^ 
weighed  1,750  lb.  and  was  saved  from  being  scrapped 
by  27  min.  of  welding  work. 

A  broken  frame  of  a  punch  press  is  shown  in  Fig.  217. 
This  frame  was  4J  ft.  high,  2h  ft.  wide  and  from  ?  to 

1  i  in.  thick.  It  weighed  500  lb.  The  welder's  time  on 
the  v/ork  was  8i  hr. ;  helper's  time   8'  hr. :  oxygen  used. 



606 AMERICAN     MACHINIST Vol.  52,  No.  12 

PIG.   208.     BROKEN  AND  REPAIRED  ALUMINUM 
CRANK    CASE 
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m  - FIG.   210.     PREHEATING  AND  WELDING  LARGE 
TRUCK  TIRE 

FIG.   215.     WELDED  BLcW  imi.lO.S  IX  L.VTHE  PAN 

FIG.   216.     WELDED  CRACK  IN  LATHE  BED 

FIG.    214.      BROKEN  PUNCH-PRESS    FRAME 

FIG.    209.      WELDl.NU    IKA.ME    OF    S-TO.V    MOTOR    TKLCK 

FIG.  219.      ANOTHER  WELDED  PRESS  FRAME 
FIG.    212.      WELDING    A  LAROE  (-K.WKSH AFT 
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425  cu.ft. ;  acetylene  used,  327  cu.ft. ;  cast-iron  filler, 
4  lb. ;  preheating,  4  hr.  with  gas  at  a  cost  of  60  cents. 
The  total  cost  today  can  be  computed  by  taking  the 
present  cost  of  labor  and  supplies  and  multiplying  by  the 
figures  given.  The  finished  job  is  shown  in  Fig.  218. 
An  Oxweld  torch  was  used. 

A  much  simpler,  and  in  fact  almost  an  ideai  piece  to 
weld,  is  shown  in  Fig.  219.  The  frame  is  12  x  12  in.  at 
the  break. 

Ten  teeth  were  broken  out  of  the  gear  shown  in  Fig. 
220.  The  gear  was  8  ft.  in  diameter  and  the  teeth  10  in. 
long,  3  in.  high  and  3  in.  thick.  It  is  seldom  necessary 
to  preheat  in  a  case  of  this  kind  except  to  save  gas,  but 
care  .should  be  taken  to  keep  the  heat  in  as  much  as 
possible. 

A  practical  man  would  at  once  question  the  advisabil- 
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FIG.  221.     A  I.ARGK  PUI.I.EY  WELDED  IN  TWELVE  PLACES 

ity  of  trying  to  repair  a  pulley  broken  as  indicated  in 
Fig.  221.  This  pulley  is  7  ft.  in  diameter  and  was  com- 

pletely welded  in  12  places  as  indicated,  and  ready  for 
.'^ervice  in  48  hr.  The  work  was  done  so  well  that  the 

rim  ran  practically  true,  except  for  about  l-in.  side  play. 
This  particular  case  was  a  war-emergency  job,  but  some- 

times such  a  repair  job  is  of  vital  importance  at  the 
present  time,  for  such  a  pulley  can  seldom  be  replaced 
by  a  new  one  without  considerable  delay. 

In  many  instances  broken  locomotive  frames  may  be 
quickly  repaired  with  the  gas  torch  without  dismantling, 
and  the  engine  put  back  into  service  in  a  short  time. 

Such  a  repair  is  shown  in  Fig.  222.  This  job  took  alto- 
gether less  than  24  hr.  from  the  time  the  engine  was 

run  in  until  it  was  on  the  road  again. 
The  gas  torch  is  almost  as  useful  for  welding  around 

a  shipyard  as  it  is  in  a  railroad  shop.  Fig.  223  shows 
a  4-ton  forged-steel  rudder  frame  broken  as  indicated 
by  the  arrows.  The  break  has  already  been  beveled  out 
for  welding.  The  cost  was  about  $60  as  compared  with 
about  $1,400  for  a  new  frame,  and  the  time  taken  was 
a  fraction  of  what  would  have  been  required  to  obtain 
a  new  one. 

FIG.    222.      A    WELUIOU    I.OrO.MOTIVB    FRAME 

On  many  large  jobs,  where  considerable  preheating 
has  to  be  done,  the  discomfort  of  the  welder  may  cause 
defective  welds  or  even  complete  failure.  Sometimes 
asbestos  screens  can  be  used;  at  other  times  it  is  neces- 

sary to  shift  welders  every  few  minutes.  Two  sugges- 
tions that  may  be  helpful  in  certain  cases  are  here  given. 

H.  Howard  suggests  the  use  of  an  "air  screen"  as  out- 
lined in  Fig.  224.  A  row  of  small  holes  is  drilled  in  a 

pipe  of  convenient  size  to  attach  to  the  air  hose.  The 
other  end  of  the  pipe  is  closed.  This  contrivance  is 
placed  across  under  the  torch  and  held  by  a  clamp  or  a 
weight  in  such  a  position  that  a  curtain  of  swiftly 
moving  air  pas.ses  between  the  hot  casting  and  the  oper- 

ator. The  device  affords  protection  from  the  heat  and 
does  not  interfere  with  the  manipulation  of  the  torch 
or  obstruct  the  view  of  the  operator. 

This  device,  while  useful  for  certain  jobs,  has  disad- 
vantages, as  it  does  not  follow  the  movements  of  the 

operator.  J.  R.  Gumming  suggests  the  one  shown  in 
Fig.  225.  A  i-in.  air  pipe  is  fastened  to  the  gas  torch 
by  a  light  iron  clip.  The  air  pipe  is  connected  by  a  light 
hose  to  the  air  supply.  By  the  exercise  of  a  little 
ingenuity  in  making  this  attachment,  an  operator  can 
keep  his  hands  and  face  reasonably  cool  on  many  jobs 
that  would  otherwise  make  him  exceedingly  uncomfort- 
able. 

The  way  to  prepare  seams  in  boiler  and  tank  welds 

FIG.  223.     KUDDER  FRA.ME  READY  FOR  WELDING 
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FIG.    224.      COOI.ER    FOR   USE   IN   WELDING 

\*A/r 

FIG.    225.      ANOTHER  COOLING   DEVICE 

has  already  been  shown,  and  only  one  example  will  be 
given.  Fig.  226  shows  a  tank  which  in  use  hag  to  stand 
a  pressure  of  from  200  to  300  lb.  It  is  4  ft.  in  diameter 
and  5  ft.  long.  The  shell  is  made  of  S-in.  plate  and  the 
dished  bottom  of  ̂ -in.  plate.  The  longitudinal  seam 
is  welded,  and  the  bottom  welded  to  the  shell  in  6  hr.,  at 
less  than  the  cost  of  riveting,  and  no  caulking  is  needed 

There  have  been  extensive  tests  on  the  strength  of 
gas-torch  welds  on  boiler  plate  and  the  following  results 
are  given  by  the  Oxweld  Company: 

No.  of 
Specimen Dimensions Area  in 

Sq.In. 

Breaking 
Load 

Stress  per 

Sq.In. 

Efficiency 
of  Weld 

1.522x0.393 
1.554x0.380 

0.598 
0.592 25,130 

23,000 
42,000 
42,800 

84';^ 

86.6^i 

This  efficiency  is  figured  on  the  basis  of  50,000  lb. 
per  square  inch  as  the  ultimate  tensile  strength  of  the 
material,  elongation  fi;  of  an  inch  in  2  in.  as  welded, 
or  about  9.3  per  cent. 

The  average  of  a  number  of  similar  tests  taken  a1 
random  from  a  considerable  list  was  79  per  cent. 

A  comparison  be- tween the  cost  of 
welding  and  riveting 

shows  that  up  to  cer- 
tain thicknesses  of 

plate,  notably  3  in., 
welding  is  cheaper 

per  lineal  foot  than 
riveting.  On  heavier 
material  than  this, 
however,  the  cost  is 
usually  about  the 

same  as  good  rivet- 
ing practice. 

The  speed  and  cost 
per  foot  of  welding  with  an  Oxweld  torch  for  different 
thicknesses  of  plate  are : 

FIG. 11.      ELECTRIC    RAILS    AND 
WELDED  ON  BOND 

Thickness   of 

Metal,  In. 

Lin, Ft.  per 

Hour  Welded 
Cost  per 

I'oot 

20 

$0  04 

15 

.06 

10 

09 

6  5 

23 

6  0 

27 

4.5 

.35 

3.0 60 
1   0 1   20 

This  table   is   compiled  from   results   obtained   from 
actual  shop  practice.    The  price  of  oxygen  is  figured  at 

<•       2    cents    per    cubic 

■^^PtB' 

'  ̂ ^i»<   1 

FIG.    228.      BOND    WELDING 
OUTFIT  IN  USE 

foot,  acetylene  at  1 
cent  and  labor  at  30 

cents  per  hour. 
Other  gas  and  labor 
costs  can  readily  be 
substituted  to  meet 

any  local  conditions. 
Electric  rail  bond- 

ing, such  as  shown 
in  Fig.  227,  is  very 

easily  done  with  the 
gas  torch.  Fig.  228 
shows  a  welder  at 
work  on  a  job  of  this 
kind.  The  apparatus 
used  is  mounted  on  a 

special  truck  so  as  to 
be  easily  moved 
along  the  rails  from 
one  joint  to  the  next 
requiring     bonding. 

in;.   Jlili.      A    WELDED  TANK FIG.    229.      BUILDING    UP   \VOi:.\    I'Airr.-    01"    L.U'.CE    VIM- 
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FIG.  230.     WELDING  POU.S  ON  STEEL-MILL,  ROLLS 

The  filling  up  of  blowhole.s,  cold  .shuts  and  cracks  in 
castings  of  various  kinds  is  well  known  to  most  foundry 
workers,  but  the  building  up  of  worn  or  over-machined 
parts  is  not  so  familiar  to  the  general  run  of 
mechanics. 

A  good  example  of  the  reclaiming  of  an  expensive 
casting  worn  in  service  is  shown  in  Fig.  229.  This  is 
the  casing  of  a  circulating  pump.  A  strip  of  metal  about 
3  in.  wide  and  5  in.  thick  had  to  be  built  up  around  the 
entire  inside  edge  of  the  casting.  The  work  was  done 
by  two  operators  working  as  shown.  The  added  metal 
was  then  ground  sm.ooth  enough  for  the  purpose  and 
the  casing  put  back  in  service. 

Building  up  worn  pods  on  steel-mill  rolls  is  shown 
in  Fig.  230.  A  rough  brick  furnace  is  built  around  the 
end  to  be  welded  and  charcoal  used  to  heat  up  the  work 
to  save  gas.     The  welding  in  this  case  was  done  with 

thermalene,  but  any  good  gas  outfit  may  be  used  with 
goods  results. 

The  large  chain  belt  links,  Fig.  231,  were  cut  under- 
size  on  the  corners  and  were  reclaimed  by  building  up 
as  shown. 

Aluminum  automobile  transmission  or  other  castings 
often  come  through  slightly  defective.  To  recast  them 
would  mean  a  duplication  of  co.sts  in  cores,  molds,  han- 

FIG.   332.     FILLING  BLOWHOLES  IN  AN 
ALUMINUM  GEAR  CASE 

FIG.  233. 
BRASS  RUDDER  FRAME  SALVAGED 

BY   WEI-niNG 

FIG.    231.      BUILDING    UP   OVER-MArHINED 

THAIN   LIN'KS 

dling  and  turning,  which  would  mean  a  considerable  loss. 
They  are  weldsd — the  holes  filled  with  similar  metal 
from  a  "filler-rod"  as  shown  in  Fig.  232 — at  a  cost  of 
but  a  few  cents  each  and  they  pass  inspection  as  being 
as  good  as  perfect  castings. 

Through  error  four  cast-brass  U-plates  for  rudder 
frames.  Fig.  233,  weighing  1,000  lb.  each,  were  made  6  in. too  long. 

To  repour  these  plates  would  have  held  up  some  im- 
portant work  and  the  expense,  including  change  of  pat- 

tern, would  have  been  very  ■  high.  The  mistake  was 
quickly  and  economically  corrected  by  cutting  6  in.  out 
of  each  as  .shown  by  the  illustration  and  welding  the 
frames  together  again. 
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Machining  Rudders  for  Troopships 

THE  ru
dders  for  the

 
8000-ton,  Class  B 
troopships  built  at 

Hog  Island,  Philadelphia, 

Penn.,  were  steel  castings, 

each  rudder  being  com- 
posed of  two  castings,  an 

upper  and  a  lower  riveted 

together.  The  machine 

work  on  both  parts  of  the 
rudders  was  done  at  the 

plant  of  the  Turner- 
F  r»i  c  k  e  Manufacturin

g 

Co.,  Sharon,  Penn. 
The  first  operation  on 

each  of  the  parts  was  to 
place  them  on  layout 
tables  and  line  them  up 
in  the  usual  way  to  deter- 

mine whether  they  were 
straight  and  would  finish 
to  the  dimensions  called 
for  at  the  places  to  be 
machined.  If  they  were 
all  right,  the  customary 
lines  were  marked  on 
them  for  the  guidance  of 
the    workmen    in    future 

By  ALBERT  FISCHER 

In  the  building  of  ships  during  the  late  war, 

emergencies  arose  that  necessitated  the  produc- 
tion of  certain  complete  components  at  places  far 

distant  from  the  point  of  their  assembly.  In  this 
article  the  author  tells  in  detail  some  of  the  meth- 

ods used  in  making  the  cast-steel  rudders  for 

8000-ton  troopships  in  a  shop  located  more  than 
350  miles  from  the  yard  where  they  were  built. 

FIG.   3.      THE   MACHINE   AND  BAR   FOR  BORINfe  THE 
RUDDER-POST    HOLE 

der  stock  was  bored  taper 
at  the  top  of  the  casting 

and  straight  at  the  bot- 
tom, and  as  the  tapered 

part  was  on  the  other 
end  it  was  necessary 
to  reset  the  casting  for 
this  operation.  As  the 
machine  used  for  facing 
the  joint  was  already  set 
up  for  that  operation,  and 
as  another  like  machine 
was  included  in  the  shop 

equipment,  it  was  deemed 
best  to  transfer  the  work 
to  the  second  machine  for 
the  boring  operation  and 
use  the  first  machine,  as 
set  up,  for  machining  the 
joint  on  the  same  part  of 
the  next  rudder. 

The  set-up  for  boring 
the  rudder-post  hole  is 
shown  in  Fig.  2.  This 
operation  also  includes 
counterboring  for  the 

spacing  ring,  machining 
the  seat  for  the  nut  and 

I      "-r^^m 

rt 
FIG.  1.      MILLING  THE   UPPER  HALF  OF  THE  RUDDER FIG.    2.      .SET-UP    FOR    BORI.XG    THE    RUDDER-POST    HOtiE 

operations. 
The  upper 
half  was 
mounted  on  a 

large  floor 
boring  and 

milling  m  a- 
chine.  Fig.  1, 
and  the  sur- 
f  a  c  e  milled 
o  ff,  leaving 
the  long  key 
or  tongue  A 
a  n  integral 

part  of  the 
casting. 

The    hole 

for   the    rud- FIG.    4.      RIG  FOR  CUTTING  THE  KBYSEAT 

laying  out 
the  center 
bore  for  the 
keyway.  Fig. 
3  shows  the 

boring  m  a- chine  and  the 
bar  used. For  cutting 
the  keyway, 

the  work  was 

placed  on  a 
large  fl  o  o  ? 

plate.  Fig.  4. 

A  planing  fix- 
ture was  in- serted and 

clamped      i  n 
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FIG.  5.   DRILLING  FOB  THE  COVER  PLATES 

the  hole,  and  the  tool-carrying  ram  driven  from  the 

platen  of  a  24-in.  planing  machine  placed  in  the 
rear,  connection  for  driving  being  made  between  the 
two  by  a  rod. 

As  cover  plates  to  protect  the  nut  were  required  and 
were  to  be  attached  with  thirty-two  3-in.  Navy-bronze 
screws,  a  further  operation  of  drilling  and  tapping  was 
necessary.  This  was  done  in  a  radial  drilling  machine 
as  illustrated  in  Fig.  5,  in  which  one  of  the  cover 
plates  can  be  seen  at  A. 

Drilling  and  Countersinking 

Drilling  and  countersinking  the  eighty  IJ-in.  rivet 
holes  in  the  flange  was  done  in  a  radial  drilling  machine. 
Fig.  6,  in  which  the  jig  used  is  shown  at  A.  This  jig 
is  also  used  for  drilling  the  lower  half  of  the  rudder, 
being  made  reversible  for  that  purpose.  As  the  casting 

was  too  high  to  go  under  the  arm  of  the  drilling  ma- 
chine, a  pit  of  the  necessary  depth  was  dug  alongside 

and  the  casting  lowered  into  it. 
The  lower  half  was  laid  out,  as  previously  described, 

and  the  joint  machined  on  a  60-in.  planing  machine.  As 
this  machine  was  not  wide  enough  to  allow  the  work  to 
pass  between  the  uprights,  one  of  them  was  removed 
and  the  end  of  the  crossrail  blocked  up.  Planing  was 
done  by  the  side  head  attached  to  the  upright  that  was 
left  in  position. 

The  whole   arrangement   will   be   apparent   from   a 

FIG.  7   PLANING  THE  LOWER  HALF  OF  THE  RUDDER 

glance  at  Fig.  7.  Other  operations  on  surfaces  to  fit  the 
upper  half  of  the  rudder  are  the  same  as  performed  on 
that  part  and  need  no  further  description. 

Referring  to  Fig.  8,  the  rudder  is  here  shown  as- 
sembled for  inspection.  The  lower  half  was  stood  up  in 

a  pit  provided  for  the  purpose  and  after  being  leveled 
by  the  machined  surface  was  braced  by  the  adjustable 
struts  as  shown.  The  upper  half  was  placed  in  position 
and  the  two  parts  bolted  together  with  bolts  through 
the  rivet  holes  in  the  flanges. 

A  plumb  line  was  dropped  through  the  rudder-stock 
hole  and  centered  by  spiders  in  the  usual  manner.  This 
was  used  to  check  the  squareness  of  the  machined  sur- 

face in  relation  to  the  hole.  A  straight-edge  long 
enough  to  extend  over  both  ends  of  the  rudder  was  then 

FIG DRILLING  AND   COUNTERSINKING   RIVET   HOLES FIG.  8.     THE  RUDDER  ASSEMBLED  FOR  INSPECTION 
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placed  on  the  top  and  centered  by  the  hole.  Plumb  lines 
were  hung  from  each  end  of  this  close  to  the  casting. 
This  was  used  to  check  the  alignment  of  the  two  parts 
and  to  show  if  the  rudder  would  hang  plumb  within  the 
requirements.  Finally  the  gage  A,  Fig.  8,  was  put  in 
the  hole  to  check  both  the  taper  and  straight  holes  as 
well  as  the  size  and  position  of  the  keyway. 
For  convenience  in  handling,  the  rudders  were 

shipped  in  two  parts  and  riveted  together  after  they 
arrived  at  the  shipyard. 

Day- Work  versus  Piece-Work 
By  W.  D.  Forbes 

Not  long  ago  a  man  said  to  me,  "Smith's  shop  is  run 
on  the  day-work  plan  and  he  tells  me  that  for  the  last 
year  he  has  turned  out  more  work  that  way  than  he 

would  have  done  had  he  been  doing  piece-work."  Now, 
I  am  not  well  acquainted  with  Smith's  shop,  but  I  know 
that  it  is  a  manufacturing  proposition;  in  other  words, 
the  work  is  repetition  production,  and  I  am  sure  that 
while  the  men  are  paid  by  the  day  they  are,  as  a  matter 
of  fact,  doing  piece-work  camouflaged. 

If  I  were  to  go  to  that  shop  I  know  I  would  find  that 
while  there  might  be  no  piece-work  there  would  be  a 
very  clear  understanding  that  the  work  on  the  various 
parts  to  be  made  must  not  take  longer  than  a  certain 
amount  of  time,  and  if  a  workman  did  not  get  out  the 
work  in  the  prescribed  time  he  would  not  stay  in  the 
employ  of  Smith. 

The  difference  between  making  and  manufacturing  is 
too  well  understood  to  be  discussed  here,  as  far  as  the 
actual  work  goes,  but  the  real  difference  is  shown  in 

the  balance  sheet.  That  is,  "making"  is  a  proposition 
that  may  or  may  not  be  profitable,  and  whether  it  is  or 
not  is  generally  not  known  until  too  late.  Ow  the  other 

hand,  "manufacturing"  on  a  piece-work  system  allows 
the  balance  sheet  to  show  if  a  profit  will  be  made  or 

not.  To  put  it  in  another  way,  piece-work  gives  a  known 
condition  while  day  work  makes  for  uncertainty. 

Of  course,  if  work  is  being  done  for  a  customer  at  day- 
work  rates  then  the  amount  of  work  done  by  the  men 

will,  or  should,  show  a  profit,  but  a  day-work  system 

for  manufacturing  is  just  as  bad  as  the  absurd  "cost- 
plus"  idea  that  our  Government  entered  into  during  the 
war.  The  assertion  that  Smith's  shop  was  doing  better 
than  it  had  been,  does  not  by  any  means  mean  that 
the  shop  was  doing  a  fair  amount,  nor  does  it  follow 
that  it  would  not  do  better  if  the  piece-work  system  was 
introduced  and  properly  carried  out. 
The  unions  object  to  piece-work  on  the  mistaken 

ideas  that  a  man  will  work  so  hard  under  the  system 
that  he  will  break  down  early  in  life,  and  that  in  doing 

a  big  day's  work  he  puts  someone  out  of  a  job. 
In  some  trades  there  can  be  no  doubt  that  a  man 

can  overexert  himself  to  his  permanent  injury,  but  in 

the  machinist's  trade  this  is  not  possible.  Physical 
effort  is  not  necessary  in  machine-shop  work  today; 
yet  there  is  a  very  clear  effort  to  make  people  believe 
that  because  a  machinist  turns  out  a  lot  of  finished 
work  in  a  day  that  he  is  all  tired  out. 

No  matter  how  hard  a  machine  tool  works,  the  runner 
of  it  does  not  have  to  turn  a  hair.  Sitting  or  standing 
at  a  lathe  or  planer  takes  a  certain  amount  of  strength, 
but  for  a  man  in  good  health  the  only  strain  is  that  of 
monotony,  and  we  can  not  get  entirely  away  from 
fatigue  if  we  have  to  work  for  a  living. 

The  real  objection  to  piece-work  can  not  be  fairly  laid 
at  the  door  of  the  workman,  but  rather  to  the  out- 

rageous conduct  of  short-sighted  proprietors  who  have 
constantly  cut  the  piece-work  prices,  even  when  an 
agreement  had  been  entered  into  that  no  cuts  would 
be  made,  and  this  naturally  engenders  a  feeling  in  the 
heart  of  the  workman  that  he  will  not  get  fair  treat- 

ment. Conditions  often  arise  to  make  it  absolutely  necea- 
.sary  to  reduce  piece-work  prices,  and  in  such  cases  I 
have  found  workmen  perfectly  willing  bo  accept  a 
change.  They  do  so,  however,  always  with  the  feeling 
that  they  could  not  hope  for  fair  consideration  if  new 
conditions  were  to  arise  which  would  justify  an  upward 
change.  It  is  always  a  downward  change  for  the  work- 

man, so  as  a  matter  of  precaution  he  keeps  .some  force  in 
reserve  to  use  when  it  comes  to  a  pinch.  With  this 
feeling  it  is  evident  that  no  peak  production  can  be  ob- 

tained and  maintained.  I  will  assert  that  no  manufac- 

turing shop,  run  as  Smith's  shop  is  run,  is  making  its 
proper  output. 

Charts  for  Design  of  Tension 
Bolts  and  Screws 
By  George  W.  Childs 

Referring  to  the  article  under  the  above  title  by 
Captain  H.  M.  Brayton  on  page  890,  Vol.  51,  of  the 

Americun  Machinist,  I  do  not  agree  with  the  Captain's 
statement,  "I  believe  the  chart  shown  in  Fig.  2  should 
be  on  every  engineer's  desk."  It  would  be  interesting 
to  me  to  know  how  many  designers  and  engineers  will 
follow  his  advice  and  make  one.  I  believe  that  the 
majority  of  men  in  the  above  professions  can  compute 
mentally  close  enough  for  all  practical  purposes  the 
total  load  a  bolt  will  withstand,  knowing  the  fiber 
stress  of  the  material  in  pounds  per  sq.in.  of  which 
the  bolt  is  made.     I  am  also  of  the  following  opinions: 

1.  That  a  majority  of  the  men  in  the  professions 
named  carry  in  their  gray  matter  the  number  of  threads 
per  inch  for  each  size  of  bolt  generally  used  in  machine 
construction. 

2.  They  know  that  the  depth  of  a  U.  S.  standard 
thread  is  equal  to  three-fourths  of  the  pitch  of  the thread. 

3.  Knowing  the  above  they  are  capable  of  computing 
quickly  and  close  enough  for  nearly  all  purposes  the 
diameter  at  the  bottom  of  the  thread. 

4.  They  also  know  that  the  diameter  at  the  bottom  of 
the  thread  is  equal  to  the  diameter  of  the  bolt  minus 
(approximately)   1.3  X  pitch  of  thread. 

5.  They  know  how  to  compute  the  fiber  stress  per 
square  inch  to  which  the  material  will  be  subjected,  hav- 

ing the  diameter  at  the  bottom  of  the  thread  and  the 
total  load  that  the  bolt  will  have  to  withstand. 

6.  If  they  cannot  do  any  or  all  of  the  above  mentally, 
(luickly  and  close  enough  for  all  purposes,  they  know  that 

nearly  every  engineer's  handbook  contains  tables  of 
bolts  and  nuts  in  which  the  diameter  at  the  bottom  of 
the  thread  is  given  and  the  rest  is  easy. 

I  believe  the  majority  of  draftsmen,  designers,  etc., 
have  among  their  data  sheets  a  blueprint  table  of  U.  S. 
standard  bolts  and  nuts  in  some  form  or  other  which 
gives  the  information  referred  to. 

[The  author  is  in  error  in  his  statement  that  the 

depth  of  the  U.  S.  S.  thread  is  three-fourths  of  the 
pitch.    It  is  equal  to  the  pitch  X  0.64952. — EDITOR.] 
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Machining  Problems  Solved  in  Gun  Making^ — IV 

THE  reade
r  will  gain 

a  better  knowledge  of 

the  production  de- 
mands for  some  of  the 

breech  mechanism  parts  of 
the  4.7-in.  rifle,  model  of 
1906,  if  these  are  briefly 

described.  The  views.  Figs. 
53  and  54,  are  therefore 

given  to  afford  a  general 

idea  of  the  appearance  of 
this  portion  of  a  modern 

gun    mechanism    when   th
e  ~ 

breech  is  respectively  open 
and  closed.  Fig.  53  shows  the  operating  lever  A  which 
closes  the  breech  when  swung  to  the  left.  After  the  block 
carrier  B  has  been  closed  against  the  breech  face  of  the 
gun,  a  trip  block  is  released  which  permits  the  operating 
lever  to  swing  still  further  to  the  left.  As  it  does  so, 
the  pinion  C  on  the  inner  end  of  the  lever  works  on  a 
bevel  sector  on  the  rear  of  the  breech  block  D  and 

causes  it  to  revolve  one-eighth  of  a  turn  until  the  in- 
terrupted threads  are  completely  locked  in  those  of  the 

gun  breech.  While  the  gun  stands  open,  the  loading 
tray  E  lies  on  the  breech  threads  for  protection  against 
bruising,  but  when  the  breech  is  closed  the  key  F  is 
tripped  and  the  loading  tray  revolves  with  the  breech 
block  and  occupies  a  space  in  the  sectors. 

By  J.  V.  HUNTER 
Western   Kdiior,   A}nf'rican   Marhhiist 

As  gun  designers  have  not  held  to  generally 
accepted  forms  of  machine  design  in  working 

out  breech  mechanisms,  the  ideas  that  tool- 
makers  have  gained  from  experience  with 
standard  machinery  parts  need  radical  revision 

to  conform  to  these  peculiar  shapes.  The  fix- 
tures used  in  this  shop  look  simple  after  they 

are  constructed,  but  all  the  problems  were  not 

easy  of  solution. 
(Part   HI   appeared   in  our  January    IS   issue} 

The  lanyard  end  of  the 
trigger  shaft  is  shown  at  A, 
Fig.  54,  and  the  shaft  itself 
extends  up  through  the 
firing-mechanism  housing 
B.  The  outer  end  of  the 
shell-case  extractor  C  is 

pivoted  so  that  it  knocks 
out  the  shell  case  when  the 
breech  has  been  swung  far 
enough  open  to  bring  the 
lug  D  in  contact  with  the 

—  outer  end  of  the  extractor, 
thus  causing  it  to  swing  on 

its  pivot.  A  more  complete  view  of  the  breech  mechanism 
is  shown  in  Fig.  55,  and  this  is  supplemented  by  Fig. 
56,  which  shows  the  block  carrier  at  the  right  and  the 
breech  block  at  the  left.  The  bevel  sector  by  which 
the  latter  is  rotated  by  the  operating  lever  appears  at 
the  bottom. 

The  other  main  parts  contained  in  the  breech  mech- 
anism are  shown  in  Fig.  57.  Two  sides  of  the  operating 

lever  A  are  shown,  and  as  this  is  shaped  from  a  solid 
forging,  the  great  amount  of  work  required  for  its 
completion  can  be  imagined.  The  loading  tray  B  shows 
the  convex  surface  which  lies  next  to  the  gun  body; 
next  to  this  is  the  trigger  shaft  C;  the  hinge  pin  D 
connects   the   block   carrier   to   the    gun    body.      Other 

■■^^                                 54 

FIG.    53.      VIEW  OF  OPEN   BKEECH  OF  GUN FIO.    54.      GUN   WITH    BREECH  CLOSELl  AND  LOCKED 
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FIG. BREECH  BLOCK  AND  MECHANISM I'lO.  56.   BREECH  BLOCK  AND  BLOCK  CARRIER 

parts  are  the  extractor  E,  which  shows  its  pivot  trun- 
nions; the  lever  catch  F,  which  locks  the  operating 

lever,  and  the  firing  lock  case  G. 
The  small  parts  used  in  the  mechanism  are  all  in- 

cluded in  Fig.  58.  Among  them.  A  is  the  vent  bushing; 
B,  the  lever-catch  pivot;  C,  the  lever  catch;  D,  the 
block  latch;  E,  the  firing  pin;  F,  the  operating-lever 
pivot;  G,  the  pallet;  H,  the  block-stop  support;  /,  the 

lever-catch  screw;  J,  the  tray  latch;  and  L,  the  firing- 
pin  spring.  Some  of  the  other  parts  shown  are,  M, 
the  firing  pin  sleeve;  N,  the  trigger  fork;  and  numer- 

ous small  springs  and  screws  used  in  the  assembly. 
The  locking  hoop  comes  to  the  shops  of  the  North- 

western Ordnance  Co.  as  a  roughly  machined  forging, 
Fig.  59,  and  the  early  operations  on  this  part  are  to 
fit  it  for  shrinking  on  the  gun  body.     These  operations 
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FIG.  57.     OPERATING  LEVER,  LOADING  TRAY,  FIRING  LOCK  CASE 
.\.\1)  LARGER  PARTS  OP  MECHANISM 

FIG.   58.     SMALLER  PARTS  OF 
BREECH    MECHANISM 
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FIG.   59.     THE   ROUGHLY  MACHINED  LOCKING- 

HOOP  FORCINGS 
FIG.    60.      GISHOLT   TI'RRET   LATHE   FOR    FINISHING   BORE 

OF   LOCKING   HOOP 
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FIG.    61.       TURRET    LATHE    FOR    OPERATIONS    ON    FRONT 
CLIP.      FIG.    63.      MILLING   SIDE   OF   EXTRACTOR 

FIG.    62.      MILLING    GROOVE    IN    BASE   OF 
FRONT   CLIP 
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FIG.  61.     END  MILLING  TRUNNIONS  ON  EXTK.-VCTOR  SIDES.      FIG.    65.     TURRET    LATHE    SET-UP    FOR    OPERATIONS    ON 
.FIRING  LOCK  CASE.     FIG.  66.    INDEXING   DEVICE  FOR  FINISH  SLOTTING  OF  SECTORS  OF  FIRING  LOCK  CASE 
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FIG.    67. TILTING  FIXTURE  FOR  HOLDING  CASE  ON 
TABLE  OF  VERTICAL  BLOTTER 

are  completely  finished  on  the  Gisholt  turret  lathe, 
Fig.  60,  which  is  shown  with  the  complete  set  of  boring 
bars  and  tools  set  up  in  its  turret.  Even  the  very 
accurate  flat  thread  by  which  this  part  is  held  to  the 
gun  body  is  produced  in  this  setting  and  is  cut  by  the 
two  tools  A  and  B.  This  forging  is  approximately  20 
in.  long  and  it  is  necessary  to  hold  it  in  the  special 
pot-chuck  C,  which  runs  in  the  cat-head  ring  D.  After 
this  part  has  been  shrunk  on  the  gun  body,  the  ma- 

chining operations  to  finish  it  are  considered  as  a  part 
of  the  machining  of  the  whole   gun   body. 

The  Work  on  the  Front  Clip  Forging 

The  work  on  the  front  clip  forging  is  very  similar  to 
that  on  the  locking  hoop  and  is  done  in  a  Gisholt  turret 
lathe  using  the  set-up  shown  in  Fig.  61.  After  the  lathe 
operation,  a  heavy  groove  is  milled  in  its  lower  face 
in  the  manner  shown  in  Fig.  62.  It  will  be  noted  that 
there  are  two  gages  A  and  B  used  in  connection  with 
this  work. 

The  extractor  forging  A  is  held  in  a  special  fixture 
B,  Fig.  63,  and  the  sides  finished  to  the  trunnion  by 
means  of  an  end-mill  C.  A  later  operation  on  these 
trunnions  finishes  them  with  the  hollow-mill  A,  Fig.  64, 
in  a  Cincinnati-Bickford  drilling  machine.  The  box-like 
fixture  B  holds  the  extractor  forging  during  this  oper- 
ation. 

The  firing  lock  case,  which  comes  as  a  heavy  rough 
forging,  is  machined  on  its  face,  turned  and  bored  on 
the  Gisholt  turret  lathe.  Fig.  65  shows  the  complete 
set-up  of  tools  used  in  the  turret  for  completing  this 

operation.  After  a  series  of  minor  operations  the 
sectors  are  milled,  but  as  the  milling  cutters  must 
clear,  it  is  necessary  to  finish  the  lower  portion  of 
these  sectors  on  a  vertical  slotting  machine  which  i.? 
shown  in  Fig.  66. 

This  operation  uses  an  indexing  type  of  fixture  A 
which  holds  the  piece  partly  in  a  recess  and  which  is 
clamped  down  by  the  piece  B.  The  indexing  is  accom- 

plished by  a  hollow  pin  C  which  passes  down  through  the 
bracket  D  and  slips  over  the  studs  E  in  the  top  surface 
of  the  plate  F.  One  of  the  finished  parts  is  shown 
lying  on  the  machine  table  at  G. 

Another  slotting  operation  on  the  same  part  is  illus- 
trated in  Fig.  67,  which  shows  the  method  of  mounting 

the  forging  in  a  special  tilting  fixture  A,  so  arranged 
that  it  can  be  set  at  the  several  angles  required. 

Gloves  Withstand  High  Voltage 

Some  day  when  you  are  walking  along  a  "main-trav- 
eled" road  where  traffic  is  piled  back  as  far  as  one  can 

see  and  linemen  are  repairing  a  broken  wire,  stop  and 
watch  them  work.  The  gloves  they  wear  tell  a  unique 

story.  Probably  the  line  they  are  handling  is  "alive," 
and  carrying  electric  current  enough  to  cause  instant 

death;  yet  they  pick  it  up,  twist  it,  splice  it  as  non- 
chalantly as  though  handling  fishing  tackle.  They 

are  able  to  pick  up  the  live  wire  because  of  the  rubber 
gloves  they  wear. 

Did  you  know  that  these  gloves  are  today  made 
according  to  rigid  specifications  completely  standardized 
and  that  no  purchasing  agent  dare  buy  rubber  gloves 
until  he  has  thoroughly  tested  them?  No  glove  can  be 

marked  with  the  manufacturer's  name  or  with  the  size 
in  such  a  manner  as  to  injure  it  in  any  way.  The  gloves 
must  each  be  more  than  14  in.  long  and  the  average 
thickness  not  less  than  0.06  in.  They  must  have  a  ten- 

sile strength  of  1,200  lb.  per  square  inch  and  bear  hav- 
ing 2  in.  of  their  surface  stretched  to  12  in.  with- 
out a  rupture.  The  gloves  must  be  capable  of  with- 

standing the  application  of  18,000  volts  without  punc- turing. 

The  dielectric  test  is  made  by  immersing  the  glove 
in  a  pan  of  water  with  the  glove  nearly  full  of  water. 
The  water  inside  and  outside  of  the  glove  forms  the 
electrodes.  These  are  conveniently  connected  to  the 
testing  transformer  by  means  of  a  chain  suspended 
within  the  glove  and  by  direct  connection  to  the  retain- 

ing vessel. 
After  the  gloves  are  purchased,  rigid  inspection  is 

insisted  upon;  they  are  subjected  to  periodic  high-volt- 
age tests  weekly  or  monthly,  cleaned  with  soap  and 

water  and  stored  in  cold,  dark  places.  They  are  marked 
by  serial  numbers  and  their  history  kept. 

Should  one  of  the  linemen  you  have  been  watching, 
puncture  his  gloves,  death  may  result.  The  perfection 

of  linemen's  rubber  gloves  is  one  of  the  silent  romances 
of  the  electrical  industry.  They  are  as  important  in 

the  day's  work  as  the  steel  helmet  in  battle.  Today 
linework  is  a  hundred  times  safer  than  formerly,  for 
now  when  a  line  is  deadened  the  switch  is  usually  of  the 
modem  safety-inclosed  type  and  no  other  person  but  the 
man  on  the  line  holds  the  key  that  locks  the  discon- 

nected switch. 
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Quantity  Production  of  ABC  Washing  Machines 
By  J.  H.  VINCENT 

This  article  is  descriptive  of  a  modern  plant  that 
is  devoted  solely  to  the  production  of  labor-saving  . 
machines  for  household  use.    Some  of  the  meth- 

ods of  production,  together  with  many  of  the  jigs 
and  fixtures  used,  are  illustrated  and  described. 

ONE  of  the  manufacturing  industries  which  has 

made  very   I'apid  strides   during  the   past   two 
years  has  been  built  up  about  the  production 

of  labor-saving  machinery  for  household  use. 
The  Altorfer  Brothers  Co.,  Peori^,  111.,  manufacturer 

of  washing  machines,  has  recently  occupied  a  large  new 
factory.  This  factory  is  remarkable  for  the  excellence 
of  the  lighting  facilities  afforded,  which  the  reader 
may  judge  from  the  fact  that  nearly  all  of  the  views 
used  in  the  illustration  of  this  article  were  taken  on 
a  cloudy  day;  sometimes  while  rain  was  falling  outside. 

KIG.    1.      FACING   OFF   HUB    OF    HKVEL.   GKAH 

and  fcven  then  with  unusually  short  exposure  for 
interior  work. 

Most  of  the  material  to  be  used  in  the  construction 
of  the  machines  is  received  at  the  farther  end  of  the 
shop,  where  it  is  sorted,  counted,  inspected  and  stored 
in  bins.  Some  of  the  castings  require  grinding  in  addi- 

tion to  that  received  at  the  foundry,  and  this  work 
is  taken  care  of  by  a  convenient  grinding  department. 

To  some  extent  possibly  the  rapid  machining  of  parts 
is  due  to  the  simplicity  of  many  of  the  fixtures  which 
are  used.  As  an  example,  take  the  bevel  gear  for  the 
wringer  drive.  Fig.  1,  which  at  a  previous  operation  has 
had  its  hole  drilled.  In  the  operation  shown  a  matrix 
jig  is  used  for  holding  it  while  the  hub  is  being  faced. 
A  similar  method  was  used  in  jigging  this  when  the 
hole  was  drilled. 

The  parts  of  the  machines  are  designed  with  a  view 
to  keeping  the  machining  operations  at  a  minimum, 
which  proves  a  great  aid  in  the  reduction  of  manufac- 

turing cost,  and  the  consequence  is  that  the  majority 
of  the  operations  are  handled  on  drilling  machines. 
Single-spindle  drilling  machines  are  used  in  most 
instances  and  with  these  are  used  jigs  which  have  been 
designed  for  permitting  rapid  placing  and  removal  of 
the  work. 

Another  simple  jig  for  holding  a  cast  gear  blank 
while  its  hub  is  being  drilled  and  reamed  is  shown 
in  Fig.  2.  This  utilizes  a  three-jaw  chuck,  the  jaws 
A  of  which  have  a  small  movement  controlled  by  a 
cam  and  operated  by  the  hand  lever  B  at  the  right. 

More  complicated  castings  require  box  jigs  such  as 
shown  in  Fig.  3,  the  work  A  being  the  base  of  the  gear 
reduction  box.  Pulling  out  one  of  the  pins  B  releases 
the  clamp  C  so  that  it  may  swing  down  pivoting  on 
the  other  pin  D,  enabling  the  work  to  be  inserted  or 
removed.  When  in  position  the  work  is  clamped  by  the 
screw  E.  Two  holes  are  to  be  drilled,  as  will  be  noted, 
and  angle  irons  F  have  been  clamped  to  the  table  of 
the  drilling  machine  so  that  the  jig  may  be  slid  back 
and  forth  to  bring  either  one  of  the  bushings  under 
the  drill.  Another  box  jig,  Fig.  4,  for  holding  a  casting 
of  irregular  outline  is  handled  in  the  manner  similar 
to  that  just  described. 

Gang  drilling  machines  are  used  where  it  is  possible 
for  the  operator  to  take  care  of  more  than  one  spindle 
at  a  time,  one  of  which  is  shown  in  Fig.  5,  drilling 
connecting-rods.  Three-lip  drills  are  used,  together 
with  a  very  simple  form  of  jig.  A  gang  drilling 
machine,  Fig.  6,  is  shown  using  hollow  mills  for  ma- 

chining the  bosess  on  the  end  frames  of  washing 
machines. 

Other  Machining  Operations 

As  has  been  pointed  out,  the  drilling  operations  make 
up  the  majority  of  the  work  and  the  lathe  operations 
are  in  the  minority.  One  of  the  lathe  operations.  Fig. 
7,  boring  a  large  bearing  hole  in  a  bracket,  shows  the 
box  form  of  fixture  for  holding  the  work,  while  the 
boring  bar  and  finishing  reamer  are  shewn  on  the 
revolving  turret.  Cut  gears  are  used  in  the  majority 
of  cases  for  the  reduction  and  transmission  of  power 
through  the  machine. 

One  of  the  operations  is  in  connection  with  the 
segment  used  for  the  reversing  motion  on  the  barrel 
in  the  interior  of  the  washing  machine.  This  segment 
is  less  than  one-quarter  of  a  circle  and  the  periphery 
and  sides  are  finished  by  milling  in  the  machine  shown  in 
Fig.  8.  In  holding  this  casting  its  hub  is  slipped  over 
an  arbor  A,  while,  at  the  same  time,  a  finished  lug  B 

FIG.  2.     JIG  FOR  CENTEKIXU  GliAK  WHEEL 
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FIG.  3.     DRILLING  MAIN  GEAR  CASE 

FIG.    6.     HOLLOW-MILLING  HUBS   ON   MACHINE  FRAMES 

•FIG.    8.      FINISHIN'G   OUTSIDE   OF   ROCKER-ARM    GEAR 

FIG.   4,     JIG  FOR  DRILLING  WRINGER-GEAR  HOUSING 

FIG.    5.      FINISHING    HOLE.S    I.\    t'ONNECTl-VG-KOUS 
FIG.    in.      TESTIXO  OE.\R-REPrc--no.\'    I M  !  ■- 
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FIG.    9.      MACHINE   FOR   BLANKING   AND   FLANGING 
TUB  ENDS 

on  one  of  its  arms  slips  into  a  hole  which  is  provided 
in  the  three-arm  spider  C. 

The  frames  used  for  the  construction  of  the  washing 

imachines  consist  almost  entirely  of  sheet-metal  sections 
which  are  riveted  together.  The  punching  of  these 
sections  in  quantity  is  done  by  a  Williams  &  White 
multiple  punching  machine.  The  sheet-metal  work  is 
also  handled  under  heavy  presses  and  the  Toledo  press, 
shown  in  Fig.  9,  is  set  up  with  the  necessary  combina- 

tion die  for  blanking  and  drawing  the  flange  on  the 
ends  A  of  the  tubs. 

Assembling  Operations 

The  assembly  of  all  small  units  is  completed  before 
they  pass  along  to  the  main  assembly  station,  and  such 
units  as  the  gear-reduction  device  shown  in  Fig.  10 
are  as.sembled  complete  and  given  a  test  for  smooth  and 
quiet  running  before  they  progress  beyond  this  portion 
of  the  plant.  Each  of  the  testing  stations  is  provided 
with  a  small  power  motor  of  the  same  size  and  type 
as  that  used  on  the  washing  machine.  The  tester,  as 
he  receives  each  completed  gear  box,  clamps  it  in  one 
of  the  holding  fixtures  which  may  be  noted  along  the 

edge  of  the  testing  table  and  subjects  it  to  several 

minutes'  running  while  he  examines  it  thoroughly  for 
any  defects   of  workmanship  or  assembly. 

The  assembling  and  riveting  of  the  machine  frames 
constitute  another  assembly  unit,  the  sections  being 
riveted  in  part  by  means  of  a  punching  machine. 
Some  of  the  assembling  operations  are  carried  on 

in  several  lines  running  lengthwise  of  the  shops,  and 
one  of  these  is  shown  in  Fig.  11.  The  assembly  track 
carries  the  work  about  20  in.  off  of  the  floor  so  that 
the  workman  is  not  compelled  to  stoop  over  in  placing 
any   of  the  parts. 

The  organization  of  this  assembly  has  really  made 
this  a  sort  of  two-unit  affair  because  the  bench  seen 
at  the  left  of  the  illustration  is  lined  by  workers,  each 
of  whom  is  engaged  in  assembling  some  unit  part. 
As  fast  as  these  are  completed  they  are  placed  in  bins 
beneath  each  section  of  the  bench  or  on  the  floor  under- 

FIG.    11.      WASIIIN'O-MACHIXE   ASSEMBLY    UV    PROORIOSSIVE    .ST.A.GES 

FIG.    12.      PAINTING    HOOD    FOR    METAL-TUB    MACHINES 

neath  the  main  assembly  track.  At  the  same  time  the 
worker  who  is  placing  this  part  on  the  machine  has 
his  station  directly  opposite  so  that  there  is  no  trans- 

portation required  along  the  length  of  the  assembling 
floor. 

The  assembly  of  the  metal-tub-type  washing  machine 
is  completed  before  painting.     It  is  then  taken  to  the 

painting  hood,  shown  in  Fig. 
12,  where  it  is  pushed  onto 
platforms  which  can  be 
raised  at  the  will  of  the  oper- 

ator by  means  of  pneumatic 
hoists  so  that  he  can  readily 
get  at  the  bottom  and  all 
sides  of  the  machine.  The 
piston  of  this  pneumatic 
hoist  permits  the  machine  to 
be  revolved  at  will  as  each 
side  is  finished.  The  reader 
will  note  that  the  wringer 
mounted  on  the  bracket 
above  the  machine  at  A  is 
carefully  covered  by  means 
of  a  heavy  cloth  hood  to  pre- 

vent its  being  marked  up  by 
the  paint,  which  is  sprayed 
on  by  means  of  an  air-brush. 

All  of  the  actual  painting 
is  performed  by  one  man, 
who  keeps  two  helpers  busy 
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FIG.    13. PAINT-SPRAYING    HOOD    BUILT    ACROSS 
ASSEMBLY  TRACK 

in  pu.shing  the  machines  onto  the  lifting  platforms,  cov- 
ering the  rollers,  and  removing  the  finished  machines  as 

fast  as  they  are  painted.  The  large  exhaust  pipe,  ex- 
hausting directly  into  the  open  air,  is  provided  with  a 

motor-driven  fan. 
One  type  of  machine  is  provided  with  a  wooden  tub, 

and  as  it  proceeds  through  assembly  it  reaches  the 
point  where  a  paint-spraying  hood.  Fig.  13,  has  been 
built  over  the  assembly  track.  The  painter  opens  a 
swinging  door  at  the  right  and  pushes  an  assembly 
frame  onto  a  pneumatic  lifting  platform,  then  rai.ses 
it  to  the  required  height  for  spraying  on  the  aluminum 
finish. 

Wood  Base  Not  Painted 

The  natural-finished  wood  base  is  covered  with 
a  sheet-metal   cover   plate   A   which   prevents   it   from 
being  damaged  by  the  paint  spray 
of  his  work,  the  painter 
opens  a  door  at  the  left  and 
pushes  the  frame  out  again 
onto  the  assembly  track  to 

pass  on  the  concluding  oper- 
ations. 

The  final  assembly  on  this 
type  of  washer  is  shown  as 
it  passes  down  the  track, 
Fig.  14.  After  completion 
of  assembly  and  inspection 
the  machine  slides  down  the 
sloping  track,  in  the  near 
foreground,  so  that  it  reaches 
the  floor  level  without  the 
necessity  of  any  lifting  on 
the  part  of  the  workmen.  It 
then  goes  to  the  inspection 
department  where  it  is  run 
under  power  for  a  certain 
period  of  time  to  insure  that 
all  parts  are  in  good  work- 

ing order. 

Upon  completion 

Revolving  Drum  for  Testing  Boxes 
By  George  F.  Paul 

To  help  trim  down  the  national  annual  loss,  estimated 
at  $200,000,000,  which  might  be  saved  by  more  perfect 
methods  of  packing  and  boxing,  the  Government  has 
established  the  Forest  Products  laboratory  at  Madison, 
Wisconsin.  Here  has  been  developed  a  special  box- 
testing  machine,  hexagon-sided,  that  revolves  slowly, 
Deing  run  by  an  electric  motor.  WTiatever  packages  are 
to  be  tested  are  packed  as  for  regular  shipment  and 
placed  in  this  drum. 

Devices  within  this  drum  cause  the  packages  being 
tested  to  follow  a  regular  cycle  of  drops.  Thus,  each 
package  drops  on  its  sides,  on  its  top,  ends,  edges, 
corners  and  falls  flatwise  on  a  projection  like  the 
corner  of  another  box.  These  drops  are  planned  to  re- 

produce the  customary  hazards  of  transportation.  A 
compression-on-edge  test  is  made  to  simulate  the  heavy 
static  pressure  to  which  a  box  is  subjected  when  it 
stands  in  the  lower  tiers  of  a  pile;  a  steady  and  con- 

stantly increasing  pressure,  measured  in  pounds,  is  ap- 
plied along  any  edge,  the  opposite  edge  being  diag- 
onally through  the  box  in  a  direct  line  with  the  pressure. 

In  making  the  revolving  drum  tests  the  observer 
makes  note  of  when  and  where  the  container  began  to 
weaken  and  records  how  that  weakness  develops  until 
the  contents  cannot  be  held.  These  tests  show,  for  in- 

stance, the  various  causes  of  nail  failure,  such  as  too 
few  nails,  nails  too  short,  nails  too  light,  nails  too  heavy, 
nails  with  heads  too  large  or  too  small.  The  tests  show 
whether  the  material  in  the  sides,  top  or  bottom  is  too 
thin  or  not.  If  it  is  too  thin,  the  shocks  of  the  drops 
will  pull  the  wood  from  the  nails,  or  the  wood  may  split 
or  break  across  the  grain. 

Through  a  study  of  the  various  kinds  of  woods  under 
changing  conditions  boxes  can  be  built  that  are  prac- 

tically free  from  all  objectionable  features,  combining 
strength,  lightness  and  durability.  The  studies  being 
made  at  Madison  combine  practical  experience,  which  is 
a  knowledge  of  what  lumber  is  available,  and  of  box 
factory  practice,  with  accurate  scientific  tests  made  on 
the  package  itself,  packed  as  in  actual  service  and  sub- 

jected to  strains  that  approximate  actual  conditions. 

FIG.    14.      FINM.'!HI.\<;    ASStl.'ilil.  V    1>F   \V(H>n-Tll;    M  MllIM;.-; 
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AUTOMOTIVE    CONSTRUCTION 
^ 

General  Data  on  Automobile  Motors 
By  FRED  H.  COLVIN 
Eflitor,  Avierican  Machinist 

THE  facts  that  have  been  condensed  into  the  ac- 
companying tables  show  the  trend  of  motor  design 

and  of  manufacturing  practice  as  represented  by 
over  20  builders.  They  show  the  tendency  toward 

higher-speed  motors  in  passenger  cars,  nearly  all  in  this 
series  now  using  over  2000  r.p.m.  as  a  maximum,  with 
a  few  builders  going  to  or  over  the  3000-r.p.m.  mark  as 
shown  in  Table  I.  This  table  also  shows  the  prevalence 
of  the  use  of  two  valves  per  cylinder,  only  one  of  the 
motors  listed  using  four.  There  are,  however,  a  few 
other  motors  using  four  valves  and  one  at  least  which 
uses  three — one  inlet  and  two  exhaust  valves.  Valve 
diameter  varies  considerably,  the  larger  valves  not  al- 

ways being  in  the  high-speed  motors  as  we  might  expect. 

Valve  lift  is  fairly  uniform,  ̂ g  in.  being  the  prevailing 
amount  almost  regardless  of  diameter. 

The  Cutting  Speeds  and  Feeds 

The  cutting  speeds  and  feeds  used  in  cylinder  boring 
are  of  special  interest.  They  vary  greatly  as  can  be 
seen.  The  same  is  true  of  the  amount  left  for  finish- 
reaming  or  grinding,  where  0.010  in.  may  be  said  to  be 
the  average.  In  some  cases,  however,  the  amount  is 
much  less  than  this,  while  in  a  few  instances  it  is  five 
and  even  six  times  as  much. 

Tolerances  do  not  vary  so  widely  but  piston  clearances 
in  cylinders  run  from  0.001  to  0.013  in.  Part  of  this 
variation  doubtless  depends  on  where  the  piston  diam- 

TABLE  I.     cylinders  FOR  PASSENGER  AND  TRUCK  MOTORS 

,    Gt'iieral  Data   ■    .   Valves    —   Machining       ■ 
No.  .   Diani.   s  Cutting 

Cyl-  PerCyl-  .   Lift     How       Speed,        Feed  How 
Malcer         inders  R.P.M.  Up.  Bore  Stroke  Casting  indcr  Inlet  Exh.    Inlet  Exh.  Bcred     Ft.p.M.     per  Rev.  Finittheil 

Autocar      2  2000  18  41  4J  Singly        2         2         2ft  ft  Hor.       88-R             0.013  Ground 
Clialn.ers         6  45  3i  M  Block          2  IS         H            ft  ft  Hor          129-F            0  015  Ground 
Chevrolet        4  >{{  4  Block         2  1ft      1ft          A  A  Vert.      57                 0.034  Reamed 

Continental         4  2000  34  3:  5  Block          2  HI       IK      0   3075  0   370  Vert    Ground 

Continental             4  1500  40  4}  5!  Pairs          2  IJl      IK      0  294  0  306  Vert    Ground 

Continental              4  1500  45  4!  5;  Pairs           2  2Vj      2i,      03045  0367  Vert    Ground 

Continental.      .       6  ,  .3-;  4J  Block          2  I J         I J            ft  ft  Virt    Ground 

Continental             6  2000  55  3!  5i  Block         2  li        I J       0.3055  0.337  Vert    Ground 

Dodge                 4  2600  24  31  4!  Block         2         0.312  0  312  Vert.              Ground 

Falls   6  2400  23  3',  4j  Block          2  1{        Ij           ft  ft  Vert.      90                     Ground 
Franklin                   6  25  3{  4  Singles       2  1ft      1ft          ft  ft  Vert.      32                 0.015  Ground 

Hud.son        6  2800  76  3;  5  Block         2  i;:      IJi         ft  ft  Vert.      45                0.062  Ground 

Hupmobile.             4  3000  3'  5',  Block          2  IJ        \l       0  3155  0  3155  Vert.      40                 0.055  Grounil 
Kelli-y-Sp'gfld        4  1400  30  3i  5i  Block          2  IfJ      IH          ft  ft  Vert    Ground 
Kelley-SpVrld        4  1400  40  4S  6.;  Pairs          2  2;        2!            i  j  Vert    Ground 
Light  Mfg.  Co..       4  2400  31  3i  4J  Block         2  li        li           ft  ft  Hor.       50                 0.018  Lapped 

Locomobile   ...      6     41  6  Pairs          2  2J        2i           ft  ft  Vert    Ground 

Lycoming                4  2000  35  3!  5  Block         2  IJ        Ij             H  H  Vert.       50                 0.031  Ground 
Maxwell                   4  3!  41  Block         2  Ij        H       0   197  0   197  Vert    Ground 
Mitchell        6  2000  40  3J  5  Block         2  1ft      Ift     0.2747  0  2747     Vert    Ground 
Moline-Knight        4  2200  40  3i  5  Block  Sleeve  valves    Vert.      50                     Ground 
North  American     4  2400  4  Sj  Block         2  2         2             ft  ft  Vert    Reamed 
Oakland        6  3400  44  2H  4i  Block         2  H        IJ            ft  ft  Vert.       50                  0  04  Reamed 
Oldsmobile              8  2600  56  2?  4i  Block  of  4  2  1)        IJ           ft  ft  Vert.  Reamed 
Packard       12  3  3  5  Block  of  6  2  IH      IH          A  ft         80                 0015  Ground 

Pi'ercc-Arrow.         6  2500/  48  "4;'  5;  t>airs          4  IJ       IJ           |  i  Hor.       30                0  125  Ground 
I*itt«burg                 4  1800  20  3  4',  Block         2  U        i;            i  !  Vert.       35                 0  003  Reamed 
Premier        6  2400  27  3J  5J  Block         2  IH      Ifi          A  A  Vert,    f  Sleeve  75     0.011  I  Ground 

]  Block  98     0   1 56  ( 

Kut<'nber        ...      6  2500  45  3S  5  Block         2  1ft        Ift        ft  ft  Vert    Ground 

.    Finish  Dimensions   
Allow  PLston 
for  Toler-       Clearance 

Finith         ance  in  Bore 

0  010 
0.004 

0  005 

*  0.0005 

0.005 
0.015 

0.002 
0.01)3 

0  010 

/  + 0.002 

1-0.000 0.005 

0.010 
(  +  0.002 1-0.000/ 

0.003 
0.010 

Fitted 

0.003 
0.010 

+  0.002 

0  001 

—0.000 

0.005 

0.010 

,  +0.002 

0.001 

1—0.000 

0.005 

0  010 

0.003 

0  005 0.001 

0.003-4 

0.018 0.001 

0.003 

0.005 

(+0.001  > 

1  —0.000 

0.0035 

0.008 

—0  001 

0.0025 
0.010 

0.001 
0.003 

0.010 
0  001 0.003 

0.0015 

+  0.001 

0  003 0.012 
1  0.0025 lo  003 

0.012 0.0015 0  0025 
0.05 

0  013 

0.005 

=t0.001 

0.003 

0  010 

—0  0005 

0  010 
0  020 

*0  001 

0  004 0  0625 

±0  001 

0  005 

0  040 

±0  001 

0  005 

0.012 
+  0.001 

0  001 
0  018 1  +0  0005 

1—0.001 +0.003 

—0  002 

0  008 

+0  001 

0  003 

0  012 0.001 0  005 

0.010 
0.001 

0.003 
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eter  is  taken.  The  clearance  at  the  body  or  lower  end 
of  the  skirt  can  be  very  slight,  while  the  clearance  at 
the  upper  end  must  be  considerably  more,  to  allow  for 
the  increased  expansion  due  to  the  heat  at  the  head  end 
of  the  piston. 

Block  castings  are  used  in  nearly  all  of  the  motors 

lems  and  the  alloy  selected  has  not  always  been  of  the 
best  mixture  for  the  purpose,  but  the  advantages  of 
lighter  pistons  seem  bound  to  force  a  solution  of  this 
problem  even  if  it  has  not  already  been  found.  It  must 
not  be  forgotten,  however,  that  some  of  the  English 
and  French  builders  use  extremely  light  pistons  of  cast 

TABLE  II.    PISTONS  FOR  P.A.SSENGER  AND  TRUCK  MOTORS 

Maker 

Autocar   

Chalmers   
Chevrolet   

Continental   

Continental   
Continental   

Continental   

Continental   

Dodge   

Falls   

Franklin   

Hudson   

Hupmobile   

Kelley-Springfield. 

Light  Mfg.  &  Fdy. 
Locomobile   

Lyconing   

Maxwell   

Mitchell   

Moline-Knight. .. . 

North  American.. . 

Oakland   

Oldsmobile   

Packard   

Pierce   

Pittsburg   
Premier   

Republic   

Rutenber   

Diameter 

4.746 

3.686 

3} 

3i 
3} 

4i 

4i 

31 
3i 

3} 

3} 

247 

248 7455 
7460 
4965 
4970 

4| 

35 

612 
622 

3i 

3J 

4 

2H 

21 

997 
998 

4i 

3 

3j 

.4975 

3i 

(  3.612    1 
I  3.622    / 

/  2.997    1 
12.998    / 

Tolerance 

0.0005 

0.001 
0.002 

0.002 

0.003 

0.003 

0.003 

0.003 

0.001 

0.001 

0.002 

+0.000    1 —0.002    / 

0.0005 

0.0005 

0.001 ±0.0005 

0.0015 

+0.0005  1 
,—0.000    / ±0.0005 

0.002 

0.0005 

0.004  1 0.005  J 

0.0005 

+  0.0005 
0.002 
0.0005 

±0.001 

O.OOI 

Clearance    Lath 

0.004 

0.005 

:  0.001 

,  0.005 0.002 
0.002 

0.002 

I  0.003 
1  0.0025 
I  0.003 

\  0.004 
f  Taper 

)  from 1  0.003 
I -0.011 0.0035 

0.001 

0.003 

0.003 

0.0035 

/  0.015- 

I  0.003 

/  0.004 I  0.0065  J 
0.013 

f  0.0025  1 1  0.0035  J 

/  0.009    1 1  0.010    J 

0.005 

I  0.004 

\  0.010 0.002 

I  0.002 

\  0.003 
0.003 

/  0.016 
\  0.005 0.002 

0.003 

m 
4 

31 

^ 
H 

5 

5; 

4i 

3} 

3A 

5i 
6i 

4 

5i 

4 

3i 

4 

4! 

3A 35 

2J 

5.406 

45 

4 

3s 

35 

Mate- 

rial 

C.  I. 

Lignite 
C.  I. 
C.I. 

CI. 

C.  I. 

C.I. 
C.  I. 

C.  I. 

C.  I. 

-Mag- 

nal- 

ite 

C.  I. 
C.  I. 

C.  I. 

C.  I. 

C.  I. 
C.  I. 

C.I. 

C.  I. 
C.  I. 

Alum. 

C.  I. 
Alum. 

Lynite 
C.  I. 

C.  I. 

C.  I. 
Lynite 
C.  I. 

C.I. 

Grooves 

Width 

0.3127 

0.189 

ft 
ft 
ft 
ft 
ft 
ft 

0.1895  1 to        } 

0. 1905  j 

0.1885 
O.I870( 0.1880/ 

0.249 
0.250 
0.249 
0.250 

ft 
ft 
ft 
ft 
ft 

0.1885  I 0.1895/ 

0.18657 

I    r 

ft 
ft 

0  1865  1 
0.1870  J 

ft 

Clearance 

0.00021 

0.D0I2J 

6!6oi   1 
0.003    J 

0.017 

0 054 

1   0 

nil  1 

0 

031 

0 

037 

0 

057 

0 
038  1 

0 

058  1 

0 001 

0.001 

0.0005  1 0.001  / 

0.0015 
0.002 

0  002 

0.0O05 0.0005  1 
0.001  / 

0.0005  1 
0.001  ( 

+0.  0005  1 

—0.000  ) 

0.001 

0.0005 
0.0013/ 

0.001 

0.0015 

0.001 

0.00075 

0.001 
0.002 
0.0015 

0  0015 

0.001 

Tolerance 

0.0005 

0.001 

0.0005 
0.0002 

0.0005 

0.0005 

0.0005 

0.0005 

0.0003 

0.001 

0.0005 ±0,0005 

0.001 

0.001 

0.0005 
0.001 

0.0005 
0.0005 

+0.001  1 

—0.000  ! 

0.001 

+0.001 

—0.000  ! 

+  0.005 0.0005 

0.0005 

+0.0000  1 

-  0.0005  f 

0.002- 

0.0005 

0.0005 
0  0005 

Sequence  of 

Operations 

2  and  3 

2 

2 

2 

I 

1 

3 
land  3 

Rings 

^ s 

Concen 

Cone. Eccen. 

Eccen. 
Eccen. 
Eccen. 

Eccen. 

Eccen. 

Eccen. 
Eccen. 

Special 

Eccen. 

Eccen. 

Eccen. 

Concen. 

Concen, 

Concen. 

Piston  Pin 

a 
o 

0.124 
O.fe 

T 
t 

Ift 

Ift 

■ft 
Ift 

0.8125 

5 

i 

1.0927 

0.865 

1.245 1  250 
1.207 

1.213 
I 

It 

I 

0.749 

0.963 

1.00  r 

1.00 0  6675 
0  6680 
0.668 0  75 

15 

0.861 

0.8593 
0625 

1  0635 

4.464 

Jft 
35 
3ft 

m 
H 

3  656 

2H 

2J 

3.0625 

2H 
3ft 

4 

'3 

41 

3i 35 

2} 
35 

35 

pft
 

2H 

2i 

4 

Piston 
Piston 

Rod 

Piston 

Piston 
Piston 

PLston 

Piston Piston 

Rod 

Rod 

Rod 

Rod 
Rod 

Rod 

Piston 
Piston 

Piston 

Rod 

Rod Piston 

Rod Rod 

Piston 

Piston 

Piston 

Piston Piston 

Piston 

listed.  A  few  builders  stick  to  the  casting  of  cylinders 
in  pairs,  but  the  block  of  four  or  six  is  common  prac- 

tice in  most  shops.  The  design  of  two  of  the  motors 
requires  single  cj^linders.  In  all  the  motors  but  one,  the 
blocks  are  of  cast  iron.  In  this,  the  Premier,  a  Lynite 
block  is  used  with  cast-iron  sleeves  or  liners  for  the 
cylinder  walls  proper.  While  it  is  generally  believed 
that  there  is  some  tendency  in  this  direction,  this  is  the 
only  example  in  the  list. 

Pistons  and  Piston  Pins 

Table  II  shows  the  piston  practice  as  far  as  data  has 
been  supplied.  Cast  iron  still  predominates  as  a  ma- 

terial but  the  desire  for  lighter  motors  and  higher  speeds 
seems  bound  to  result  in  an  increased  use  of  aluminum 

alloys.     Increased  expansion  has  introduced  new  prob- 

iron,  and  though  the  walls  seem  so  thin  as  to  be  frail, 
they  are  used  successfully  in  some  cases. 

The  width  of  the  grooves  is  remarkably  uniform,  ̂ \ 
in.  being  almost  universal.  A  clearance  of  0.001  in.  be- 

tween the  rings  and  grooves  is  also  fairly  common. 

Machining  the  Pistons 

In  machining  the  piston  the  boring  of  the  skirt  seems 
to  be  the  first  operation  in  most  cases,  although  quite 
a  number  turn  the  outside  as  a  starting  point.  Only  one 
on  the  list  bores  the  hole  as  the  first  operation. 

The  preference  for  eccentric  and  concentric  rings  is 
about  equally  divided,  the  angular  joint  being  by  far  the 
most  common.  As  most  motor  builders  use  commercial 
rings  instead  of  making  their  own,  it  is  not  easy  to  give 
much  detailed  information  along  this  line.    Quite  a  ma- 
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jority  of  the  motors  have  the  pin  fastened  in  the  piston 
and  have  the  bearing  in  the  rod.  The  practice  of  clamp- 

ing the  pin  in  the  rod  and  having  the  bearing  in  the 
piston  has  many  advocates,  however.  The  piston-pin 
diameter  varies  considerably  and  apparently  without  re- 

gard as  to  whether  the  pin  is  held  in  the  rod  or  in  the 
piston. 

CONNECTING-RODS 

The  connecting-rod  data  are  also  interesting  as  shown 
in  Table  III.  The  greatest  uniformity  occurs  in  the 
length  of  the  rods,  the  center  distance  being  twice 
the  stroke  in  most  cases,  with  variations  in  both 
directions. 

The  question  of  proper  diameter  and  lengths  of  crank- 
pin  bearings  has  evidently  reached  no  recognized  solu- 

tion.   A  study  of  these  dimensions,  and  the  relation  be- 

Milling  and  Boring  Winton  Cylinders 
By  I.  B.  Rich 

The  fixtures  used  by  the  Winton  Motor  Car  Co.  in 
milling  and  boring  cylinders  are  particularly  interest- 

ing on  account  of  the  way  in  which  they  handle  work 
in  comparatively  small  quantity  and  without  undue  in- 

itial expense.  The  same  type  of  fixture  will  be  seen 
in  all  three  of  the  illustrations  and  this  of  itself  re- 

duces the  cost  of  making  these  fixtures  which,  it  will  be 
noted,  are  of  simple  and  inexpensive  design. 

Fig.  1  shows  the  double  fixture  used  in  milling  the 
bottoms  of  the  cylinder  flanges.  These  cylinders  are 
cast  in  pairs  and  are  supported  in  the  front  in  the  fix- 

ture on  the  hard  steel  pins  A  and  B,  a  suitable  support 
being  provided  at  the  other  end  so  as  to  allow  them  to 

TABLE  III.     CONNECTING-RODS  FOR  PASSENGER  AND  TRUCK  MOTORS 

Maker 

Cylinder  Center 
of  Motor  Length 

Bore        Stroke         of  Rod 

Autocar    4j  41  9 

Chalmers    3i  4i  10 
Chevrolet    iH  •♦  7| 
Continental    3i  4;  10! 
Continental    35  Sj  10} 
Continental    3!  5  lOJ 

Continent.-il    4!  5J  lOJ 
Continental    45  5J  II 
Dodge    3  875  45  11.39 
Falls  Motor    3i  4{    
Franklin    3i  4  8 
Hudson    35  5  Hi 
Hupmobilr-    3i  55  IIJ 
Kelley-Sprlngfield    33  51  II 
Kelley-Springfield    4!  6}  14 
Light  Mfg.  Co    3J  45  9 
Locomobile    45  6  12 
Lyeoming    35  5  95 
Maiwell    31  45  7J 
Mitchell    3}  5  105 
Moline-Knight    3|  5  10! 
North  America    4  5J  I U 
Oakland    2»  4!  9 
Oldsmobile    2}  43  95 
Packard    3  5  12 

Pierce-Arrow    45  55  1 1  i 
Premier    3|  55  II 
Rutenber    3i  5  95 

♦B.B.B.  meiins  bronze  backed  babbitt  or  bearing  metal. 

.   Bearings    . 
Piston  Pins                            Crankpin 

Cast 

in  Rod  or Kind  of 
How 

How 

Diam. Length Diam. Length 
Separate Metal 

Finished 
Fitted 

1    121 

2A 

i  1.860 
2.478  1 

Sep. 

B.B.B.* 

1.122  ) 1   862 

2.482/ 

H U 2.25 15 

Cast 

Babbitt 
Reamed 

Run  in 0.850 

1.00 

1.3755 1.875 Cast Babbitt 

d 

ij 

iS 

m 

Sep. 

B.B.B. Reamed 

15 

i« 

Sep. 

B.B.B. Reamed 

'A 

15 

1 
Sep. B.B.B. 

Reamed 
Run  in 

lA 

U 2 

25 

Sep. 

B.B.B. 
Reamed 

II 

21 
21 

3 

Sep. 
B.B.B. Reamed 

Run  in 

0.812 
1.750 

1.625 2.125 Sep. B.B.B. 
0  740 

0.75 
1 

If 

Cast Reamed 

i 1 

I*l89 

Sep. 
Die  cast Broached 

1.093 
i.66 

2 Sep. 
Alloy  bronze 

0.865 0.875 1 1 

Sep. 
B.B.B. Broached 

U 
1.00 

1 2 

Sep. 
Die  cast 

Reamed 

li 

1 2 
1 

3 

Sep. 

Die  cast Reamed 

1 2 

Sep. 

Bronze 
Broached 

1 2 2 2 

Sep. 

B.B.B. Broaehe<l 

lA 

2 2 
Cast Babbitt Broached 

1.875 3 Cast Babbitt 
0  984 1 2 1 Cast Babbitt Reamed 

1.00 
2 2 

Sep. 

B.B.B. Broached 

1.00 

2 

It 

2 

Sep. 

Die  cast 
Reamed 

0.668 

\t 

1.618 1 Cast Babbitt 
0.669 2.124 2  126 

Sep. 

B.B.B. 
Reamed 

i 1 

2i 

If 

Sep. 
B.B.B. 

Reamed 

H 2 

2i 

2i 

Sep. 

B.B.B, Reamed 
1.065 

li 

2.565 
1.764 

Sep. 

B.B.B. 

i M 2 U 
Cast 

Broached 

tween  the  two,  shows  a  great  variety  of  ideas  on  the 
subject. 
Many  small  rods  have  the  babbitt  for  the  crankpin 

bearing  cast  into  the  rod  itself,  but  rods  for  larger 
motors  generally  use  the  separate  rod  bearing  or 
"brass." 

This  however  is  quite  apt  to  be  of  bronze  with  babbitt 

lining  (or  "bronze-backed  babbitt — B.B.B."  as  it  is 
called  in  the  table).  Nearly  all  use  liners  or  shims  be- 

tween the  rod  and  cap,  but  a  few  follow  airplane-motor 
practice  and  bolt  the  cap  and  rod  metal  to  metal. 

Broaching 

The  finish  of  the  rod  bearing  is  usually  secured  by 
broaching  but  information  on  this  subject  was  not  al- 

ways definite. 
The  method  of  fitting  bearings  is  also  indefinite 

in  many  cases,  the  usual  practice,  however,  being  to 

"run  them  in"  by  using  an  electric  motor  to  run 
the  engine  during  this  wearing-in  process.  The  hand- 
scraping  of  bearings  has  been  practically  abandoned  by 
all  builders. 

be  equalized  at  right  angles  to  the  cylinder  bore.  The 
clamp  C  has  an  equalized  bearing  on  the  upper  side  of 
the  cylinder,  pressure  being  applied  by  a  substantial 
screw  in  the  center.  The  other  end  of  the  cylinder  is 
held  by  a  similar  clamp  D.  These  clamps  are  loosely 
connected  to  the  crossbars  E,  these  having  open  ends 
which  latch  under  the  bolt  head  as  at  F,  so  that  they 
can  readily  be  swung  in  or  out  of  contact  as  may  be 
desired.  This  construction  is  shown  very  clearly  at  D, 
Fig.  2. 

Fig.  2  shows  the  same  type  of  a  fixture  arranged  for 
holding  the  cylinders  in  a  vertical  position  while  the 
sides  are  being  faced.  It  will  be  noted  that  the  cylin- 

ders rest  on  tissue  paper  at  A  and  B,  the  clamps  hold- 
ing the  cylinder  down  as  shown  in  Fig.  1.  The  blocks 

C  position  the  cylinder  sidewise  so  as  to  secure  the 
proper  distance  of  the  milled  surface  from  the  bore. 
The  first  illustration  shows  two  fixtures  mounted  on 

the  table,  while  in  •■he  second,  only  one  cylinder  block 
is  shown  in  position. 

The  cylinders  are  rough-  and  finisn-bored  at  the  same 
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FIG.  1.     FIXTURES  FOR  MlIwTjING  CYI-INDEK  BASE Fit;.    :;.    ..MILLINU   THE    SIDES    OF   THE   CYLINDER 

FIG.    3.      THE  METHOD  OF   BORING  THE   CYLINDERS 

setting  in  a  four-spindle  Beaman  &  Smith  machine  hav- 
ing the  work  carried  on  a  turntable  as  can  be  seen  in 

Fig.  3.  The  same  type  of  clamping  fixture  is  used,  each 
of  the  four  sides  of  the  table  holding  two  cylinder  blocks. 
This  allows  ample  time  for  loading  and  unloading  and 
makes  the  work  very  accessible  to  the  operator.  After 
the  table  has  been  indexed  it  is  locked  in  position  by 
the  pilot  wheel  with  angular  spokes  shown  over  the 
cylinders. 

Intermeshing  Milling  Cutters 
By  Frank  C.  Hudson 

The  illustration  shows  a  somewhat  unusual  arrange- 
ment of  large  milling  cutters  for  surfacing  crank  case.^ 

in  the  Chandler  motor  plant.    The  main  spindles,  A  and 

B,  are  adjusted  together  so  that  the  teeth  of  one  cutter 
come  in  the  space  between  the  teeth  of  the  mating 

cutter.  They  practically  mesh  together  in  the  same  way 

as  a  pair  of  gears,  except  that  the  tooth  space  is  so  wide 
that  there  is  no  contact,  as  this  would,  of  course,  be 
fatal  to  the  cutters. 

These  cutters  finish  the  surface  without  a  break  and 

have  the  effect  of  a  single  cutter  as  large  as  the  added 

diameter  of  the  two.  There  are  also  two  end  cutters, 

and  as  the  machine  is  double-headed  and  has  a  long 
table,  it  handles  a  large  number  of  crank  cases  per 

day.  This  arrangement  requires  careful  grinding  and 

setting,  but  seems  to  be  done  without  difficulty. 

MrLLiXG  rrTTCKs   ruAf  .\ik.-;u 
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NCE  Zumbar  was 
just  a  space  on  the 
surface  of  the  earth. 

Having  the  usual  sunlight, 
water  and  so  forth,  some 
people  took  it  for  a  place  to 
live  in  and  it  evolved  into 
farms. 

One  of  the  farmers  who 

had  a  "knack  of  tinkering" 
set  up  a  little  shop  for  his 
own  use.  His  neighbors 
soon  found  that  it  was 

easier  to  take  their  ma- 
chinery troubles  to  this 

shop  than  it  was  for  each 
one  to  worry  with  his  own. 
These  neighbors  furnished 
any  assistance  that  might 
be  needed. 

The  community  grew  and 
got  to  the  dignity  of  hav- 

ing a  name,  and  a  store, 
and  a  church,  and  a  grave- 

yard, and  the  other  appur- 
tenances of  a  town ;  and,  by 

and  by,  it  was  made  a  stop 
on  the  railroad,  and  had  a 
post  office;  and  the  shop 
grew  and  finally  got  to  be 

a  "factory"  that  had  shares 
of  stock  to  represent  the 
interests  of  the  ones  who 
had  put  money  into  it,  for 
it  had  taken  money  to  keep 
it  growing. 

Everybody  in  the  com- 
munity owned  some  of  the 

stock. 
When  things  were  quiet 

on  the  farms  the  men  found  work  in  the  factory,  and  sc 
it  was  with  the  other  activities  of  the  neighborhood; 
and  when  extra  help  was  needed  on  the  farms  or  in 
other  temporary  lines  of  activity,  some  of  the  factory 
help  supplied  the  need.  Thus,  the  factory  served  as  a 
sort  of  resei-voir  that  took  in  and  gave  out  energy  to 
the  benefit  of  all  concerned. 

In  the  beginning  the  material  for  use  in  the  factory 
had  been  obtained  from  the  surrounding  neighborhood, 
which  had  also  absorbed  most  of  the  output;  but,  as 

time  passed  and  the  factory  prospered,  there  grew  a  de- 
mand for  its  output  from  farther  away,  and  as  that  de- 
mand was  met  it  became  necessary  to  ship  in  material, 

and  to  get  labor  from  farther  away,  and  it  was  also 
necessary  to  get  more  money  so  as  to  enlarge  the  capac- 

ity to  meet  the  demands. 
The  management  of  this  factory  had  always  remained 

in  the  hands  of  the  man  who  had  started  it,  and  by  this 
time  he  had  disposed  of  his  farm  and  other  property  and 
put  the  proceeds  into  it.  He  had  also  put  in  all  of  the 
money  that  he  could  borrow,  and  he  was  beginning  to  be 
spoken  of  as  being  a  rich  man,  and  the  leading  citizen 
of  Zumbar. 

Time  passed.  Not  a  very  long  time  considered  by  it- 
self, but  time  enough  to  bring  a  large  increase  in  the 

population  of  the  town,  and  to  bring  water  works,  and 
electric  lights,  and  picture  shows  and  a  board  of  trade. 

The  prosperity  of  the  factory  and  the  activities  of  the 
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A  Factory  Town 
By  W.  OSBORNE 

In  this  article  the  author  draws  a  picture  of  the  be- 
ginning of  an  industry  and  follows  with  a  vivid  de- 

scription of  its  growth  to  prosperity,  the  coming  of 
other  industries,  the  birth  and  development  of  a  town, 
the  advent  of  the  expert,  the  commencement  and  re- 

sults of  labor  troubles,  the  dissatisfaction  of  stock- 
holders, the  change  of  management  and  all  the  evils 

attendant  on  these  things;  hoiv  the  overload  spelled 
disaster  and  what  happened  to  the  industries  and  the 
town.  The  picture  is  not  overdrawn  and  it  behooves 

us  all,  employers  and  employed,  to  stop — looh— listen, 

"for  these  be  parlour  times.' 
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board  of  trade  had  induced 
several  other  factories  to 
locate  in  the  town,  and  it 
could  boast  of  two  daily 

papers  that  seemed  to  know 
by  instinct  that  each  should 
oppose  whatever  the  other 
favored.  The  instinct  of 

the  leaders  in  social,  poli- 
tical and  religious  lines 

seemed  to  tend  to  the  same 
view  of  things.  Zumbar 
had  all  the  ear-marks  of 
getting  to  be  a  modern  and 
up-to-date  American  city. 

One  of  the  prominent  ear- 
marks of  the  modern  city 

is  the  expert.  Experts  be- 
gan to  blossom  on  all  sides. 

Quietly  but  efficiently  some 
of  these  experts  began  to 
show  the  working  men  that 
they  were  slaves  who  were 

working  for  a  cruel  task- 
master, whose  only  interest 

in  them  was  in  coining  the 
life  blood  of  themselves  and 
families  into  dollars.  The 

result  was  demands,  fol- 
lowed by  a  strike  in  which, 

or  so  it  seemed  to  the  man- 
ager, the  entire  community 

took  either  active  or  pas- 
sive sides  against  him.  The 

interests,  which  had  been 
teaching  distrust,  by  the 
aid  of  subtle  propaganda, 
etc.,  of  the  motives  of  all 
of  those  who  did  not  belong 
to  their  own  particular 

party  of  whatever  kind  it  might  be,  had  done  their  work 
well.  The  strike  was  finally  compromised,  not  according 
to  any  principle  of  right  and  justice,  but  according  to 
the  force  which  could  be  applied.  The  merchants  were 

being  forced  to  give  credit  that  filled  them  with  un- 
easiness, and  they  called  for  a  settlement — any  kind  of 

a  settlement  that  would  shift  the  load  from  them.  The 

newspapers  lived  from  the  advertising  of  the  mer- 
chants, and  they  voiced  the  demands  of  the  merchants. 

The  labor-vote  threat  was  held  up  to  the  politicians 
and  they  used  their  power  to  compel  a  settlement.  The 
labor  expert  very  adroitly  worked  on  the  sympathies  and 
lack  of  practical  experience  of  the  clergy  and  they,  fail- 

ing to  investigate  the  actual  conditions  in  this  (their 
home  town),  listened  to  the  tales  of  the  awful  conditions 
which  were  said  to  exist  in  far  away  cities  and  which 
were  blamed  directly  on  the  fact  that  some  men  had  been 
energetic  enough  to  furnish  work  for  some  other  men, 
and  pressed  for  a  settlement.  The  directors  of  the  bank 
.^aw  trouble  ahead  with  money  being  constantly  spent 
and  none  being  earned,  and  they  urged  a  settlement. 

A  settlement  was  made — a  settlement  of  force — and 
the  labor  expert  was  able  to  begin  the  same  line  of  ac- 

tivities with  the  other  employers  in  the  town. 
In  the  mean  time  other  labor  experts  had  been  doing 

things  among  railway  employees,  and  among  the  pro- 
ducers of  the  raw  materials  which  the  factory  had  to 

use;  and  both  freights  and  the  cost  of  raw  materials 
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rapidly  advanced  The 
freight  hit  the  factory  both 
coming  and  going.  Higher 
rates  had  to  be  paid  both 
on  the  raw  material  and  on 
the  finished  product. 

At  the  annual  meeting 

the  manager's  statement  of 
the  earnings  was  not  very 
cheering  to  the  assembled 
stockholders.  A  number  of 
these  who  were  not  prac 
tical  factory  men  but  who 
were  professional  men,  an' 
financiers  in  a  small  way, 
had  secured  the  services  oi 
a  business  expert;  that  is 
to  say,  the  business  expert 
had    sold    his    services    to 
quite  a  number  of  such  stockholders,  and  had  convinced 
them  that  the  business  was  not  being  properly  managed. 

Being  fortified  by  information  these  stockholders, 
through  one  of  their  number,  did  not  mince  matters  in 
showing  how  much  more  money  might  have  been  made 
under  different  management,  and  the  other  stockholders 
were  horrified  to  learn  of  the  amount  of  money  which 
should  have  been  earned  in  the  past  but  was  not,  and 
moreover,  to  have  the  manager  draw  a  gloomy  picture 
of  the  future. 

The  manager  admitted  that  he  did  not  know  all  that 
there  was  to  know  about  factory  management.  This  was 
the  only  factory  that  he  had  ever  managed,  and  all  that 
he  knew  about  factory  management  had  been  founded  on 
his  experience  in  managing  it.  Unfortunately  for  the 
other  stockholders  he  now  held  a  majority  of  the  stock. 
He  explained  that  this  did  not  come  from  any  fault  of 
his  but  came  because,  when  the  factory  had  been  obliged 
to  sell  stock  to  get  money  to  enlarge  the  capacity,  he  had 
always  bought  any  of  it  that  others  did  not  take,  and, 
when  any  stockholder  had  wanted  to  sell  his  stock  and 
could  not  find  any  other  buyer,  he  had  bought  it. 

He  further  explained  that  he  did  not  desire  to  stand 
in  the  way  of  the  future  of  either  the  other  stockholders 
or  of  the  town,  and  in  view  of  the  fact  that  he  was  likely 
too  old  to  learn  the  more  modern  ways  he  would  be  will- 

ing to  sell  his  stock  to  any  combination  of  the  others 
who  would  buy  it.  He 
named  a  price  for  it  that 
was  according  to  what  the 
annual  report  had  shown 
would  be  a  fair  value. 

As  a  result  of  this  offer 
a  combination  of  some  of 
the  other  stockholders 

bought  the  manager's  stock, 
and  as  a  concession  they  let 
some  of  the  business  men 
who  had  not  before  been 
stockholders  have  some  of 

it,  although  at  a  consider- 
able advance  over  what  it 

had  cost  them.  This  they 
thought  but  right,  in  view 
of  the  increased  earnings 
which  would  come  from  ex- 

pert management. 
While  there  was  no  act- 

ive demand  for  this  stock 

B,e,ser»bled  vSlockftnldcij. 

some  others  of  the  older 

stockholders  sold  their  hold- 
ings to  the  active  interests 

who  were  wanting  to  get  in 
on  a  good  thing. 
A  new  and  enlarged 

board  of  directors  was 
elected  by  the  stockholders. 
An  up-to-the-minute  man- 

ager was  hired.  Efficiency 

experts  made  an  investiga- 
tion of  every  phase  of  the 

business.  Reports  were 
made. 

It  surprised  the  board  of 
directors  to  find  what  a 

poor  factory  that  factory 

   had  always  been.  It  sur- prised them  to  find  out  how 
much  it  would  cost  to  make  a  modern  factory  out  of  it. 
It  surprised  them  to  find  out  that  as  the  improvements 
were  made  the  character  of  their  employees  was  chang- 

ing. It  surprised  them  to  find  that  the  large  returns 
were  always  in  the  future  and  that  before  they  could 
be  realized  more  money  would  have  to  be  spent  on  more 
improvements.  It  surprised  them  to  find  out  how  many 
different  ideas  a  large  board  of  directors  who  were 
without  practical  experience  can  have,  and  how  hard 
each  one  could  insist  that  his  idea  be  given  a  trial.  It 
surprised  them  to  receive  demands  of  all  kinds  from 
their  employees  and  to  have  numerous  strikes. 

Some  were  for  increase  in  pay.  Some  were  for 
Some  were  the  result  of  one  lot  of  work- 
the  right  of  controlling  another  lot  of 
would  not  admit  that  right.  Some  were 

because  of  sympathy  for  some  other  lot  of  workmen  in 
some  other  factory  who  were  on  strike.  Some  were  be- 

cause of  a  new  expert  who  had  been  taken  on.  Some 
were  because  of  a  popular  but  inefficient  workman  who 
had  been  discharged. 

It  surprised  them  to  find  out  how  much  such  demands 
cost  whether  settled  with  or  without  strikes. 

These  were  not  all  of  the  surprises  which  they  re- 
ceived as  time  passed. 

From  the  outside  things  had  many  of  the  appearances 
of  prosperity.     New  buildings  had  been  erected.     New 

machinery  had  been  in- 
stalled. New  methods  had 

been  inaugurated.  Along 
with  these  things  a  new 
feeling  toward  factories 
had  sprung  up.  Factory 
laws  seemed  founded  on  the 
idea  that  factory  owners 
were  monsters.  Taxes 
seemed  based  on  the  idea 

that  they  had  an  endless 
amount  of  money  that 
could,  with  safety,  be  drawn 
for  any  purpose  that  might 
please  a  number  of  voters. 
Notwithstanding  the  fact 
that  the  price  of  food  was 

going  up,  because  men  were 
leaving  the  farms  where 
they  were  their  own  bosses 

and  going  into  the  fac- tories where  they  put  the 

shorter  hours, 
men  claiming 

workmen  who 
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responsioiiity  for  results  on  others  while  they  got  a 
regular  wage,  the  pulpit  and  the  press  dwelt  on  the 
iniquity  of  being  able  to  make  a  success  of  running  a 
factory.  No,  they  did  not  word  it  exactly  that  way;  but 
analyzed,  that  was  the  only  meaning  that  could  be  ar- 

rived at. 

Years  passed  and  new  managers  came  and  went  and 
it  finally  became  evident  to  even  the  most  hopeful  that 
the  business  was  not  a  paying  one. 

The  newest  manager  was  asked  for  a  statement  as  to 
why  it  was  not  paying,  and  his  report  was  discouraging 
but  convincing.  It  was  in  substance:  that,  the  invest- 

ment was  too  large  for  the  amount  of  business  that 
could  be  done;  that  the  situation  was  not  right  for  the 
amount  of  business  being  done  either  in  relation  to  the 
supply  of  raw  material,  or  to  the  market  for  the  finished 
product;  that  the  supply  of  labor  was  neither  of  the 

desirable  kind  nor  in  sufficient  quantity  for  the  factory's 
needs;  that  the  town  was  not  the  sort  of  place  where 
labor  such  as  they  needed  could  be  induced  to  come 
and  to  stay. 

Down  the  Grade 

You  have  been  told  before  that  Zumbar  was  just  a 
space  on  the  surface  of  the  earth.  The  railroad  that 

served  its  needs  evidently  a^so  had  some  efficiency  ex- 
perts in  its  service  for  it  straightened  out  the  road  in 

such  a  manner  that  Zumbar  was  no  longer  on  the  main 
line  but  was  dependent  on  a  loop  that  gave  it  one  com- 

bination passenger  and  freight  train  each  way  a  day. 
This  was  the  finishing  stroke.  A  committee  of  the  stock- 

holders was  appointed  to  get  as  much  out  of  the  busi- 
ness as  possible. 

The  amount  that  was  realized  was  below  the  estimate 
of  the  most  pessimistic.  It  is  wonderful  to  behold  the 
way  values  shrink  when  once  a  concern  quits,  and  it  is 
wonderful  how  fast  a  town  can  go  down  once  it  gets 
under  way.  The  bank  did  not  fail  but  it  went  out  of 
business.  Two  of  the  smaller  factories  moved  else- 

where and  the  sheriff  closed  up  another  one. 
Anyone  who  has  seen  a  mining  town  after  the  ore 

is  exhausted  or  a  lumber  town  after  the  timber  is  all 
cut  or  an  oil  town  after  water  replaces  the  oil  will 

I 
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know  how  Zumbar  now  looks.  There  is  not  any  natural 
reason  for  a  town  being  there  and  the  business  reason 
is  gone.     The  factory  is  dead. 

Is  it  of  any  use  to  hold  a  post  mortem? 

A  Small  Shop's  Experience  with 
Cheap  Labor 

By  Elmer  W.  Leach 

I  expect  every  one  of  my  readers  has  said  as  many 

times  as  I  have  when  remarking  on  some  other  fellow's 
wrong  actions  or  bad  judgment,  "Well,  it  has  been  a 
costly  experience,  but  he  has  learned  something."  How- 

ever, it  is  not  until  one  has  made  a  few  costly  mistakes 
himself  that  he  realizes  the  truth  in  his  own  casual  re- 

marks that  "one  learns  by  experience." 
Now  all  of  this  means  that  the  writer's  firm  has  just 

completed  a  costly  experiment;  that  is,  the  conclusions 
have  been  drawn,  but  we  have  by  no  means  footed  the 
bill,  nor  have  we  reaped  the  benefits  of  our  deductions. 

Ours  was  an  experiment  with  labor — with  cheap  labor. 
To  give  a  bit  of  personal  history,  we  started  our  little 
factory  less  than  a  year  ago,  and  not  being  blessed 
with  an  unlimited  supply  of  capital  we  felt  the  necessity 
of  exercising  caution  in  our  expenditures. 

An  unpleasant  thing  about  a  small  shop  is  that  its 
owners  do  not  always  dare  go  ahead  with  projects  or 
ideas  that  really  seem  to  be  essential,  because  they  must 

look  ahead  to  Saturday's  payroll,  and  they  realize  that 
it  is  already  large  enough  to  cause  concern  without  mak- 

ing it  larger  by  hiring  the  most  expert  machinists  at 
the  highest  wages. 

One  of  our  first  errors  in  judgment  was  our  belief  that 
we  were  exercising  the  greatest  economy  in  hiring  shop 
men  at  the  lowest  rate  obtainable.  We  did  that  very 
thing  when  we  opened  our  shop;  we  hired  four  such 
men,  put  them  to  work  and  turned  out  machines.  All 
this  was  some  months  ago.  None  of  those  original  men 
are  with  us  now.  Two  of  them  left  us,  and  two  were 
asked  to  leave.  The  first  of  this  year  we  made  a  resolu- 

tion to  hire  good  men  at  good  wages,  and  I  can  already 
show  very  concretely  how  it  has  worked  out  in  actual 



628 AMERICAN     MACHINIST Vol.  52,  No.  12 

practice.  Our  lowest  paid  man  now  is  paid  7  cents  an 
hour  more  than  our  highest  paid  man  in  the  old  crew. 

One  of  the  small  machines  which  we  manufacture  re- 
quires two  gears,  2^-in.  diameter,  §-in.  face,  and  f-in. 

bore.  The  lathe  operations  on  the  blanks  were  five  in 
number,  as  listed  later  on.  All  of  our  jobs  are  figured 

on  a  "cost  per  piece"  basis,  and  a  "man  hours  per  hun- 
dred" rate. 

With  the  first  crew  we  had  been  satisfied  with  the 
figures  given  in  Table  I. 

TABLE  I.     COST  OF  WORK  BY  LOW-PRICED  LABOR 

Man  Hours 

Operation                                                                Cost  Each  per  1 OOJ 
1.  Face,  drill,  ream        0.0434  9.6 
2.  Face  second  side        0. 0309  6.9 
3.  Straddle-facing        0. 0273  6.  I 
4.  Rough-turning        0  0481  10.7 
5.  Finish  to  diameter        0.0193  4.3 

  0    1690   37  6 

A  short  time  ago  one  of  our  new  men  ran  through 
360  of  these  gear  blanks  as  his  first  job.  We  could  see 
by  the  way  he  attended  to  business  that  the  work  was 
coming  right  along;  but  we  had  not  excepted  any  such 
shock  as  we  received  when  the  time  cards  came  through 
on  the  finished  job. 

His  costs  and  time  rates  are  shown  in  Table  II. 

TABLE   II.     COST   OF   WORK    BY    HIGH-PRICED    LABOR 

Man  Hours 
Operation                                                            Cost  Each  per  100 

1.  Face,  drill,  ream        0  0240  4.4 
2.  Face  second  side        0. 0137  2.5 
3.  Straddle  facing        0.0172  3:1 
4.  Eliminated              ... 
5.  Turn  to  diameter        00184  33 

0.0733  13.3 

To  me  there  is  a  world  of  meaning  in  these  two  time 
studies,  and  they  should  be  significant  to  your  readers 
as  well;  for  even  though  their  manufacturing  problems 
may  be  as  far  removed  from  mine  as  north  is  from  south 
they  surely  cannot  fail  to  recognize  certain  salient  points 
which  are  applicable  to  all  manufacturing  plants. 

First,  let  us  see  exactly  what  this  new  man  did  (and 

by  the  way,  his  performance  was  no  "beginner's  spurt," 
for  he  is  keeping  up  the  good  work  on  subsequent  jobs) . 
Despite  the  fact  that  he  was  paid  much  more  than  the 
first  man  he  reduced  the  cost  per  piece  $0.0957,  or  57 

per  cent  of  its  original  figure — the  figure  upon  which 
we  had  based  our  selling  price.  Despite  the  fact  that 
he  used  the  same  machines  as  the  first  man  and  worked 
under  the  same  conditions  all  around,  he  increased  the 
production  283  per  cent.  Also  notice  that  he  has  elimi- 

nated one  operation.  We  used  to  put  ten  blanks  on  a 
mandrel  at  a  time  when  we  turn  them  to  diameter;  and 
for  some  reason  which  we  do  not  yet  understand  they 
would  come  eccentric. 

By  making  a  roughing  cut  and  a  finishing  cut  our  first 
man  was  able  to  keep  the  average  inaccuracy  around 
G.005  to  0.006  in.  We  did  not  say  anything  about  this 
point  to  the  new  man — ^just  let  him  go  ahead  with  the 
job  in  his  own  way.  The  biggest  inaccuracy  we  have 
found  in  his  work  is  0.003  in. ;  90  per  cent  of  the  blanks 
do  not  run  over  0.001  in.  off. 

We  have  been  told  at  various  times  that  "a  little  and 
good  is  better  than  a  lot  and  bad,"  but  it  certainly  seems 
with  shop  men  that  the  good  ones  are  the  ones  who  also 
turn  ou*  the  most  work. 

We  have  two  big  regrets :  One  is  that  we  ever  bothered 
with  cheap  machinists  and  the  other  is  that  this  fellow 

hasn't  got  a  dozen  brothers  just  like  himself. 

Good  machinists — men  who  can  turn  out  accurate 
work  rapidly — are  scarce,  but,  thank  Heaven,  there  are 
a  few  of  them  left  and  they  not  only  command  but  are 
worth  good  wages.  We  have  found  a  very  few  (as  I 
said,  we  are  only  a  small  shop)  men  of  the  same  caliber 
as  the  one  whose  time  study  I  have  quoted,  and  we  have 
welcomed  them  to  our  shop  with  open  arms.  Our  payroll 
is  much  larger,  of  course,  but  its  increase  in  no  way 
approaches  the  increase  in  production  which  has  re- 

sulted. Machines  which  we  had  been  content  to  produce 
at  a  rate  of  a  hundred  a  month  are  now  leaving  our  fac- 

tory two  hundred  and  fifty  a  month. 
I  am  a  new  man  as  an  executive,  having  first  reached 

that  point  on  the  ladder  of  life  in  this  present  venture 
of  engaging  in  business  for  myself,  but  from  my  own 
costly  experience  with  men  I  have  formulated  one  rule 
which  with  me  will  be  ironclad.  I  would  state  it  some- 

thing like  this :  The  only  way  to  insure  turning  out  the 
best  work  is  to  hire  the  best  men,  give  them  the  best 
treatment  and  pay  them  the  be.st  wages. 

I  haven't  the  slightest  idea  what  you  would  do  with 
a  man  who  could  increase  your  production  283  per  cent, 
but  I  want  this  man  to  show  the  rest  of  our  crew  how  it 
is  done,  and  so  I  told  him  only  last  week  that  just  as 
soon  (and  I  plan  that  will  be  within  a  few  months)  as 
we  can  use  a  foreman,  I  want  him  to  hold  that  position. 
He  is  our  highest  paid  man  and  yet  he  is  our  cheapest 
n^an — that  is  what  I  learned  by  experience. 

What  Is  a  High-Grade  Machine? 
E.  B.  Weston 

On  page  358  of  the  American  Machinist  Entropy  says, 
in  beginning  his  discussion  of  the  above  question:  "A 
high-grade  machine  is  a  good  one."  I  certainly  agree 
with  Entropy  on  this  point. 
Now  I  wonder  if  the  readers  of  American  Machinist 

will  agree  with  me  when  I  say  a  good  machin;  is  not 
always  a  high-grade  machine.  Not  long  ago  we  received 
from  the  manufacturers  a  certain  machine  which,  after 
a  fair  trial,  I  am  ready  to  say  is  a  godd  machine  but  not 
high  grade. 

It  is  a  good  machine  because  it  is  of  good  design;  is 
not  complicated;  is  accurate,  strong  and  sturdy,  and 
becau.se  with  a  fairly  good  operator  on  the  business  end 
of  it,  it  will  produce  the  goods.  The  product  of  this 
machine  is  well  within  the  limits  of  inspection  and  the 
quantity  is  satisfactory. 

The  reason  why  it  is  not  a  high-grade  machine  is 
because  it  is  not  a  "well  finished"  machine.  In  other 
words,  high-grade  workmanship  was  slighted  or  rushed 
through  the  shop  in  a  hurry  on  some  of  the  minor 
details  (probably  not  thought  necessary  to  the  opera- 

tion or  accurate  production  of  the  machine).  Sharp 
corners  were  left  exposed  on  gear  and  wheel  hubs, 
lever  bosses,  etc.  Evidently  filler  and  paint  (or  painter) 

was  scarce,  or  perhaps  H.  C.  L.  or  H.  C.  P.  had  some- 
thing to  do  with  it. 

The  workmanship  %vas  good  where  it  really  had  to  be, 
but  some  of  the  levers,  handwheels,  etc.,  were  surely 
assembled  in  a  hurry,  having  loose  fits  on  shafts  with 
loost  feathers,  keys,  etc.  There  were  not  enough  of 
thest  faults  to  prevent  good  operation  of  the  machine 
with  a  good  production,  but  there  were  enough  to  pre- 

vent one  from  calling  it  "a  high-grade  machine." 
To  be  brief,  it  is  my  opinion  a  high-grade  machine 

must  be  what  this  machine  is  and  also  what  it  is  not. 
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Machining  Monel-Metal  Carbureter 

Float  Points  ' 
By  W.  H.  Addis 

Monel  metal  which  is  71  per  cent  copper,  28.8  per  cent 
zinc,  and  0.2  per  cent  lead,  offers  a  very  difficult  mach- 

ining problem  when  it  is  used  for  carbureter  float 
points.  The  copper  content  causes  the  metal  to  tear 
when  a  box  or  forming  tool  is  used.  The  metal  is 
rolled  to  triangular  shape  i  in.  across  the  sides.  The 
points  are  cut  about  i  in.  long  over  all,  and  have  a 
point  formed  at  an  angle  of  60  deg.  to  the  center  line. 

This  point  must  be  gasoline-tight  when  lightly  seated. 
It  is  not  practical  to  grind  these  as  the  metal  is  so 
soft  that  it  quickly  becomes  charged  with  the  abrasive 
and  forms  a  first-class  lap. 

The  Van  Briggle  Carbureter  Co.,  Indianapolis,  has 
overcome  the  many  difficulties  which  this  job  presents 

by  using  the  set-up  shown  in  Fig.  1  A  being  the  turn- 
ing tool  and  B  the  formed  cut-off  and  point-roughing 

tool.  The  triangular-shaped  monel-metal  bars  are 
chucked  and  turned  to  size  by  the  turning  tool.  Ths 
turret  is  then  indexed  to  bring  the  point-finishing  tool 
into  position  as  shown  in  Fig.  ̂ .  This  tool  is  a  very 
neatly  constructed  piece  of  work.  It  carries  a  bronze 
housing  A  set  at  60  deg.  to  the  center  line,  which  serves 
to  hold  and  guide  the  tool  bar  B.  This  bar  carries  a 
rack  which  meshes  with  a  pinion  on  the  under  side  of 
the  wormwheej  C.  The  tool  bar  is  given  a  very  fine 
feed  by  turning  the  handwheel  D.  The  cutter  used  at  E 
is  of  the  conventional  diamond-point  shape,  and  when 

FIG.  1. SET-UP  FOR  MACHINING  MONEL 
METAL   POINTS 

FIG.  2.     THE  POINT-FINISHING  TOOL.  IN  POSITION 

carefully  fed,  leaves  the  points  with  a  line  finish  which 
is  gasoline  tight  when  seated. 

Monel  metal,  being  cold-rolled  to  shape,  often  comes 
to  the  user  with  a  varying  degree  of  density  and  hard- 

ness which  causes  considerable  trouble  in  turr.ing. 
This  may  be  overcome  by  normalizing  the  bars  before 
turning.  A  temperature  of  1,000  deg.  F.  for  15  m;n. 
and  air  cooling  is  the  normalizing  prescription 

An  Interesting  Spline  Gage 
By  Richard  F.  Moore 

In  reference  to  the  article  under  the  title,  "An  Inter- 
esting Spline  Gage"  on  page  1109,  Vol.  51  of  the 

American  Machinist:  I  have  found  such  a  method  as 
Mr.  Thayer  used  to  be  far  from  the  best  and  will 
endeavor  to  prove  why  it  is  not  good. 

The  principle  that  he  used  allows  a  small  error  to  be 
cumulative.  In  other  words,  his  first  angle  is,  say, 
0.0001  in.  off,  and  on  each  set-up  he  gets  that  same 
"tenth"  in  the  same  direction  (in  all  probability),  so  that 
by  the  time  he  has  gone  around  the  gage  he  will  be  off 

one  thousandth,  which  would  be  anything  but  "excep- 

tionally accurate." I  know  of  other  methods  to  do  this  job,  but  I  think  the 
best  is  the  one  shown  by  the  sketch  herewith.  The 
same  fixture  that  Mr.  Thayer  used  would  be  all  right, 
but  a  stop  should  be  used  in  connection  with  it  instead 
of  the  sine  bar.  The  stop  does  the  trick — by  setting  the 
rounded  and  polished  end  of  the  adjusting  screw  against 
the  milled  surface  in  the  groove  next  to  the  one  you  are 
grinding. 

After  a  trial  cut  is  taken  all  around  in  each  space 

you  will  be  within  a  couple  of  thousandths  from  the 
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Hardened  ad/usf/ng  Screw 

^oundf>o/isheder?d\ 

THE    GRINDING    GAGE   WITH    A    STOP 

results  of  the  milling  job  done  before  hardening.  After 
going  around  once,  all  your  angles  will  be  alike  except 
the  last  one,  and  that  one  will  show  your  error  magnified 
ten  times. 

The  same  principle  is  involved  as  when  spacing  around 
a  circle  with  a  pair  of  dividers.  By  two  or  three  trial 
cuts  you  will  be  able  to  make  the  gage  come  around 
with  the  same  angle  at  every  stop  and  then,  of  course, 
you  will  have  the  right  angle. 

Device  for  Transferring  Centers 
By  Roy  V.  Terry 

After  seeing  many  toolmakers  and  diemakers  using 
either  a  square  or  surface  gage  and  plate  for  transfer- 

ring a  center  to  the  opposite  side  of  a  die  or  flat  plate, 
I  wonder  why  more  shops  do  not  use  a  center-transfer 
of  the  kind  illustrated. 

\  Referring  to  the  sketch,  A  is  a  hardened  and  ground 

plate  screwed  and  doweled  to  the  frame  B.  C  and  D 
are  hai'dened  and  ground  drill-rod  or  tool-steel  points  in 
line  with  each  other  and  at  right  angles  to  the  top  of  the 

plate  A. 
In  operation,  the  die  or  plate  upon  which  the  center 

is  to  be  transferred  is  laid  upon  the  plate  A  with  the 

point  D  in  the  prick-punch  indentation  and  pressed  down 
against  the  action  of  its  spring  until  the  work  is  flat  on 
the  plate.  The  tension  of  the  spring  serves  to  hold  the 
work  in  position. 

The  point  C  is  then  let  down  on  the  work  and  tapped 
with  a  hammer.  This  device  makes  a  much  quicker  and 
more  accurate  method  of  locating  for  relief  drilling  on 
small  piercing  dies,  etc.,  than  any  other  I  have  ever  seen. 

A  Quick  Centering  Device 
for  Screw  Machine 
By  a.  J.  Abremsmeyer 

The  sketch  shows  a  production  method  of  centering  on 
a  hand  screw  machine.  With  this  device  I  can  center 

my  work  accurately  and  get  the  centers  all  of  the  same 

CENTERING  DEVICE  FOR  THE  SCREW  MACHINE 

depth.  Time  is  also  cut  in  half  as  the  work  is  done 
in  one  operation.  The  spring  collet  throws  the  piece 
out    automatically. 

A  Handy  Angle  Plate 
By  Hugh  Scott 

The  illustration  shows  a  convenient  size  and  shape  of 

angle  plate  for  general  shop  use.  It  is  8  x  10  x  12  in. 
in  size  and  12  in.  thick;  finished  all  over.  The  absence 
of  ribs,  and  the  slots  instead  of  holes,  make  it  adaptable 
for  clamping  or  strapping  work  of  any  ordinary  size  and 
shape,  and  being  finished  on  the  inside  as  well  as  the 

outside  makes  these  extra  surfaces  available  for  set- ting up. 

The  angle  plates  should  be  made  in  pairs  with  all 
dimensions  exactly  alike. 

A  FIXTl-RF,  FOR  TRANSFERRING  CENTERS A  USEFUL  ANGLE  PLATE 
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An  Open  Letter  to  the  World  Trade  Club 
BY  courtesy  of  what  you  describe  as  "an  organization  of  500  leading  merchant-manufacturers  of  San  Francisco," 

I  am  in  receipt  of  a  packet  of  literature  advocating  the  universal  adoption  of  the  metric  system,  and  asking  me 

to  "lend  the  weight  of  my  influence"  toward  securing  the  passage  of  legislative  measures  designed  to  make  its use  compulsory. 

You  claim  that  our  present  system  of  weights  and  measures  is  "archaic,"  "cumbersome,"  "difficult  to  understand," 
and  that  it  was  "inherited  from  Germany."  being  "foisted"  upon  England  by  the  Hanseatic  Trade  League  and  that 
Elngland  in  turn  "landed  '  it  upon  America. 

In  declining  to  countenance  an  effort  to  secure  legislation  both  arbitrary  and  pernicious,  the  effect  of  which 
would  be  only  to  render  confusion  worse  confounded,  1  beg  to  call  your  attention  to  statements  in  your  propaganda 
that  are  misleading  and  to  certain  facts  which  you  have  overlooked  or  carefully  suppressed. 

Admitting  that  our  system  of  weights  and  measures  is  archaic,  I  fail  to  see  where  any  benefit  is  to  accrue  to  us 

as  a  nation,  or  as  a  unit  in  world  society,  by  "foisting"  upon  a  so  necessary  and  vital  function  of  our  civilization  as  our 
manufacturing  industries  a  system  that  is  based  not  as  you  imply  upon  science,  but  upon  the  entirely  erroneous  cal- 

culations of  a  French  pseudo-scientist  and  evolved  by  himself  in  collaboration  with  a  party  of  fanatical  associates, 
to  whom  the  business  of  bringing  their  pretty  theories  within  the  hard-and-fast  limitations  of  manufacturing  conditions 

was  as  vague  as  is  the  aforesaid  manufacturers'  idea  of  the  latest  nebular  hypothesis. 
The  system  with  which  you  have  become  infatuated  and  the  advantages  of  which  you  so  ardently  commend,  is 

not  metric  (though  you  are  apparently  unaware  of  the  fact)  but  decimal,  and  the  decimal  system  is  but  incidentally 
associated  with  the  meter.  It  can  be  applied  to  any  unit  —  the  inch,  the  pound,  the  gallon  —  with  equal  facility, 
as  witness  our  decimal  system  of  currency;  and  it  is  already  constantly  applied  to  our  manufacturing  standard  of 
linear  measure,  the  inch. 

Your  quarrel  is  not  with  the  English  System,  but  with  tne  binary  system,  and  the  latter  was  introduced  not  by 

"Teutons  of  the  Hanseatic  Trade  League"  but  by  nature  herself  when  she  made  it  possible  to  divide  a  thing  in  two 
equal  parts,  and  each  part  into  two  further  parts,  four  of  which  would  equal  the  original.  It  was  this  natural  phe- 

nomena that  made  pints  out  of  gallons  and  ounces  out  of  pounds,  and  until  you  can  bring  forward  a  system  that  trans- 
cends the  laws  of  nature,  these  divisions  will  continue  to  be  made. 

You  say  that  the  British  and  United  States  standards  are  not  identical.  This  is  true  only  in  part,  and  the  differ- 
ences are  due  to  local  causes  quite  as  likely  to  operate  against  the  metric  as  any  other  system.  Again  you  say  that 

there  are  as  many  different  bushels  in  this  country  as  there  are  states  in  the  Union,  and  cite  the  fact  that  a  bushel  of 
fine  salt  weighs  80  lb.  while  a  bushel  of  bran  weighs  only  20  lb.  How  strange  !  Just  what  would  be  the  difference  in 
weight  between  a  gram  of  feathers  and  a  gram  of  lead  ! 

You  say  that  our  thirty  allies  in  the  war  (1  didn't  know  we  had  that  many)  all  used  the  impeccable  metric  system 
of  mensuration  in  their  manufactures  of  war  implements,  and  but  two  benighted  countries — England  and  United 
States — dragged  along  under  the  old  standard.  About  what  proportion  of  the  war  material  used  was  made  in  these 
two  countries?  You  admit  in  a  later  paragraph  that  in  reference  to  general  manufacturing  they  furnish  about  80 
per  cent. 

You  hold  up  to  our  shamed  vision  the  alleged  fact  that  Borneo  and  Timbuctoo,  in  their  advanced  civilization,  rely 

upon  the  "meter-liter-gram"  standard  and  leave  us  to  wonder  if  their  enlightenment  is  because  of  it.  1  believe  they also  eat  strange  missionaries  there.    We  are  indeed  in  the  dark  ages. 

You  state  that  Germany,  having  discarded  the  old  system  (after  having  accomplished  her  fell  purpose  by  working 
it  off  on  England)  adopted  the  metric  system  in  1871  and  call  my  attention  to  the  miracles  that  Germany  worked  in 
the  way  of  devastation  and  destruction  during  the  war.  1  submit  that  the  system  of  measurement  had  nothing  to  do 
with  what  Germany  did.  All  German  guns,  munitions  and  appurtenances  of  war  were  made  in  Germany.  They 
began  making  them,  it  is  true,  in  1871 ,  but  it  made  not  the  slightest  difference  whether  the  guns  were  made  to  centi- 

meters, feet,  "cubits,"  or  to  a  special  size,  which  they  might  call  a  dodo,  if  they  wished,  so  long  as  parts  that  were designed  to  go  together  would  do  so. 

German  efficiency  was  due  to  German  military  methods,  German  training  and  German  unity  of  purpose;  not 
at  all  to  the  German  system  of  mensuration.  Austria,  Hungary,  Bulgaria  and  Turkey  were  efficient  allies  of  Ger- 

many, not  because  their  manufactures  in  the  way  of  implements  of  war  were  in  accord  with  Germany's,  but  because 
they  were  willing  tools  or  dupes  of  Germany.  Bulgaria  and  Turkey  did  not  furnish  implements  of  war,  but  men; 
Germany  furnished  the  guns. 

You  state  that  the  opposition  to  the  metric  system  is  exemplified  chiefly  by  a  "clique  of  professional  objectors 
centered  in  New  York.  " 

I  know  these  objectors — some  of  them  personally.  They  are  the  men  who  build  90  per  cent  of  the  machinery  that 
is  produced  in  this  country.  Few  of  them  live  in  New  York.  If  you  really  want  to  find  some  of  "em.  look  in  San 
Francisco.  They  object  because  of  their  intimate  inside  knowledge  of  the  difficulty  of  changing  from  one  system,  not 

any  too  good,  to  one  that  has  absolutely  nothing  to  commend  it  but  the  "World  Trade  Club,"  and  the  enormous 
expense  entailed  to  accomplish — nothing. 

You  say  in  the  form  letter  which  you  would  have  me  sign  and  send  to  my  State  Senator  or  Representative  at  Wash- 

ington that  "probably  99  per  cent  of  the  people  of  the  United  States  and  Britannia  are  in  favor  of  this  simplification," 
etc.:  Why,  then,  in  the  name  of  common  sense,  are  the  500  leading  "merchant  manufacturers  of  San  Francisco" 
sitting  around  a  banquet  table  in  a  hall  that  is  "27  meters  long,  15  meters  wide  and  8  meters  high"  (I'll  bet  a  metric 
dollar  it  was  laid  out  with  a  two-foot  rule,  by  a  builder  that  never  heard  of  the  metric  system),  making  speeches,  col- 

lecting money  and  printing  a  bunch  of  junk  with  which  to  persuade  them,  when  99  per  cent  of  all  the  people  want 
to  do  what  you  want  them  to  do,  and  there  is  only  a  paltry  1  per  cent  to  stop  them,  and  that  I  per  cent  made  up 

"chiefly  of  a  clique  of  professional  objecters  in  New  York?" 
In  the  envelope  that  brought  your  communication  to  tne  there  were  twelve  pamphlets,  no  two  of  which  were  of 

the  same  size.  There  were  five  circular  letters,  three  of  which  were  folded  to  different  sizes  and  shapes.  There  were 
ten  standard  post-cards,  all  alike,  31  x  5^  inches'    Is  this  a  silent  argument  for  the  efficiency  of  metric  standardization? 

Very  truly,  \      ̂  

.  •    ,  /     i    y  HARRY  SENIOR. 
P.  S. — Please:  just  what  is  a  merchant-manufacturer?  ''S^'      *,"■*■"'  e 
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Others  Who  Are  Against  a 
Compulsory  Metric  Law 

■  Greenfield,  Mass.,  Feb.  19,  1920. 
Ethan  Viall,  Editor, 
American  Machinist. 
Dear  Sir: 

You  ask  if  we  believe  the  metric  system 'should  be  made 
compulsory.     To  this  we  answer  "Positively,  No." 

You  ask  also,  that  if  it  were  made  compulsory,  to  what 
extent  would  our  business  be  affected  and  what  the  change 
would  cost.  So  far  as  we  are  concerned,  as  a  manufactur- 

ing proposition  it  would  not  be  so  serious  as  it  would  be 
for  the  manufacturers  who  use  the  product  which  we  would 
furnish.  It  would  be  serious  with  us  were  we  forced  to 
change  from  English  to  metric  measurements.  It  would, 
however,  be  doubly  serious  to  the  manufacturer  who  was 
forced  to  adopt  the  metric  system  in  place  of  the  English, 
where  the  English  is  now  in  use.  We,  as  manufacturers 
of  tools,  would  naturally  feel  the  change  less  than  those  in 
other  lines,  but  we  can  see  no  good  to  come  from  a  com- 

pulsory action  of  this  kind. 
Very  truly  yours, 

Greenfield  Tap  and  Die  Corporation, 
F.  G.  Echols, 

Vice  President  and  General  Manager. 

East  Moline,  111.,  Feb.  17,  1920. 
Ethan  Viall,  Editor, 
American  Machinist. 
Dear  Sir: 

With  reference  to  the  movement  now  under  way  to  force 
through  a  law  compelling  the  use  of  the  metric  system, 
I  can  think  of  nothing  that  would  be  more  disastrous  to 
American  industry  as  a  whole  than  a  law  of  this  character. 
When  we  take  into  consideration  the  enormous  amount  of 
manufacturing  and  engineering  work  that  is  carried  on 
under  the  present  system  in  this  country,  and  the  enormous 
amount  of  equipment,  including  jigs  and  fixtures,  drawings 
and  repairs  which  must  be  kept  up  for  machinery  that  has 
been  in  service  for  years,  we  cannot  but  fully  realize  what 
it  would  mean  to  turn  all  our  industries  over  to  the  metric 

system.  This  question  could  perhaps  have  been  advantage- 
ously taken  up  one  hundred  years  ago,  but  to  attempt  to 

force  it  on  the  industries  today  would  entail  untold  con- 
fusion and  financial  losses  far  beyond  any  possible  hope  of 

an  offset  return.  It  is  my  judgment  that  every  effort  pos- 
sible should  be  put  forth  to  defeat  the  passage  of  such  a 

measure. 
Yours  very  truly. 

Root  &  VanDervoort  Engineering  Co. and 

R  &   V-Wagner   Ordnance   Co., 
W.  H.  VanDervoort. 

Buffalo,  N.  Y.,  Feb.  24,  1920. 
Ethan  Viall,  Editor, 
American  Machinist. 

Dear  Sir:  ' 
We  wish  to  make  ourselves  clear  in  the  subject  of  metric 

system  and  sincerely  urge  that  everything  possible  be  done 
to  maintain  the  present  standards  of  measurements,  and 
not  introduce  the  metric  system  which  would  require  an 
entire  change  of  engineering  practice. 

Very  truly  yours, 
Buffalo  Steam  Pump  Co.  and 

Buffalo  Forge  Co., 
Edgar  P.  Wendt. 

Newark,  N.  J.,  Feb.  26,  1920. 
American  Machinist. 

New  York. 
Attention:    E.  Viall 

We  feel  that  the  adoption  of  the  metric  system  would 
prove  one  of  the  greatest  sources  of  annoyance  and  needless 
expense  to  the  manufacturers  of  machine  tools,  and  there- 

fore this  movement  should  be  defeated. 

We  are  writing  to  our  Congressmen  and  Senators  and 
hope  your  efforts  to  defeat  this  movement  will  prove  suc- cessful. 

Gould  &  Eberhardt, 
H.  Ezra  Eberhardt. 

World  Recognized  Associations 
That  Are  Against  the 

Metric  System 

National  Machine  Tool  Builders'  Association 

National  Metal  Trades  Association 

National  Founders'  Association 

National  Association  of  Manufacturers 

Cleveland,  Ohio,  Feb.  24,   1920. 
Ethan  Viall,  Editor, 
American  Machinist. 

New  York. 
Dear  Sir: 

Relative  to  making  the  use  of  the  metric  system  compul- 
sory in  the  United  States,  we  have  given  this  matter  serious 

attention  during  the  past  few  years  on  account  of  the  agi- 
tation in  some  quarters  in  view  of  this  couijtry  adopting 

this  metric  system,  and  because  of  our  increased  interest 
in  foreign  business  with  countries  using  the  system. 

If  this  bill  is  intended  to  make  the  use  of  the  metric 
system  compulsory  by  the  Government  only,  and  on  Gov- 

ernment work,  it  would  not  be  so  serious  a  matter,  and 
might  ultimately  be  of  benefit,  and  we  presume  this  is  what 
is  intended. 

We  can  hardly  believe  that  it  is  contemplated  to  make 
it  compulsory  for  all  manufacturers,  whether  on  Govern- 

ment work  or  not,  as  this  would  involve  a  tremendous 
expense  to  make  the  change  in  a  short  period  of  time. 

It  would  cost  us  not  less  than  $75,000  to  $100,000  to  make 
the  change  in  our  drawings  and  gages  (and  probably  a 
great  deal  more),  besides  involving  an  additional  cost  and 
delay  in  educating  our  engineers  in  the  metric  system. 

You  may  therefore  set  us  down  as  decidedly  opposed  to 
such  a  procedure. Yours  truly, 

The  Wellman-SesTer-Morgan  Co., 
S.  H.  Pitkin, 

Vice  President. 
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Another  One  On  the  World  Trade  Club 

Cleveland,  Ohio,  March  6,  1920. 
Ethan  Viall,  Editor, 
American  Machinist. 
Dear  Sir: 
We  notice  in  your  issue  of  Feb.  26,  1920,  on  page  473, 

a  copy  of  a  letter  written  by  the  World  Trade  Club  of  San 
Francisco  addressed  to  the  Pratt  &  Whitney  Co.,  the  use 
of  our  name  in  connection  with  the  adoption  in  this  country 
of  the  metric  system — the  inference  being  that  we  were  in 
favor  of  adopting  it. 
We  desire  to  correct  this  impression  and  to  say  most 

emphatically,  the  name  of  our  company  was  used  without 
our  authority  and  that  we  are  emphatically  opposed  to  the 
suggested  change. 

We  will  appreciate  it  if  you  will  be  kind  enough  to  print 
this  letter  in  your  next  issue. 

Very  truly  yours. 
The  Standard  Tool  Co., 

♦     H.  A.   HiGGINS, 
General  Manager. 

Cincinnati,  Ohio,  Feb.  18,  1920. 
Ethan  Viall,  Editor, 
American  Machinist. 
Gentlemen : 

Referring  to  proposed  compulsory  metric  system  law, 
kindly  permit  the  Cisco  Machine  Tool  Co.  through  the  writer 
to  join  with  its  protest  against  the  adoption  of  this  system. 

The  machine-tool  manufacturers  in  the  United  States  are 
not  only  the  largest  machine-tool  manufacturers  in  the 
world,  but  are  producing  the  best  and  most  accurate  ma- 

chines. Their  machines  are  called  for  all  over  the  world 
and  are  recognized  as  leaders. 

American  machinists  are  the  best  paid  machinists  in  the 
world,  and  to  bring  into  use  the  metric  system  which  is 
entirely  strange  and  foreign  to  the  measurement  stand- 

ards to  which  they  have  been  accustomed,  would  not  only 
throw  away  millions  of  dollars  worth  of  jigs  and  tools, 
but  would  also  practically  mean  that  every  machinist  in 
the  country  would  have  to  start  on  a  new  system  of  edu- 

cation in  order  to  learn  the  metric  system  thoroughly.  It 
would  mean  chaos  to  American  manufacturers;  would  result 
in  an  upheaval  in  every  shop,  and  me«n  delays  to  all 
machine-tool  manufacturers. 
We  sincerely  trust  that  the  bill  may  not  go  through. 

Respectfully, 

The  Cisco  Machine  Tool  Co., 
G.  M.  HORTON, 

General  Manager. 

Boston,  Mass.,  March  3,  1920. 
American  Machinist, 
New  York. 
Gentlemen:    Attention  Mr.  Ethan  Viall,  Editor, 

Before  writing  you,  I  have  gone  into  the  matter  very 
carefully  with  our  engineers  and  superintendents  as  I 
wished  to  be  in  a  position  to  write  you  exactly  what  it 
would  mean  to  this  company  if  the  metric  system  was 
made  compulsory. 

In  the  first  place  we  have  at  least  $200,000  worth  of 
drawings  that  would  have  to  be  practically  replaced  by 
new  ones,  made  up  under  the  metric  system. 
We  have  also  several  hundred  thousand  dollars  tied  up 

in  engineering  publications  and  catalogs  that  would  have 
to  be  thrown  away,  and  it  would  take  at  least  ten  years 
to  refigure  our  capacity,  tables  or  curves  and  convert  same 
into  the  metric  system.  Not  only  do  we  own  thousands  of 
dollars  worth  of  small  tools  and  gages  but  also  our  em- 

ployees and  workmen  personally  own  many  of  these  small 
tools,  and  these  of  course  would  be  of  little  value  under 
the  metric  system,  and  would  have  to  in  most  cases  be 
discarded. 

We  have  hardly  a  machine  in  our  plant  that  could  be 
operated  without  serious  changes  if  the  metric  system  is 
made   compulsory,   as   our   lead   screws   and   gages   on   the 

machines  would  all  have  to  be  changed.  Causing  months  or 
years  of  delay  and  costing  at  least  $300,000. 

I  am  very  much  afraid  that  if  the  metric  system  was 
made  compulsory  tremendous  unrest  and  discontentment 
among  all  skilled  mechanics  would  result,  accustomed  and 
experienced  as  they  are  to  the  use  of  tools  under  our  pres- ent system. 

After  thinking  for  years  in  inches  and  fractions  of  an 
inch  it  would  really  work  great  hardship  on  these  workmen 
in  trying  to  do  their  thinking  in  centimetres  and  metres  etc. 

While  I  agree  that  the  metric  system  would  have  been 
a  beautiful  thing  if  it  had  been  established  at  the  time 
our  currency  system  was  put  into  effect,  I  strongly  feel 
that  if  it  was  made  compulsory  now,  by  any  legislation, 
that  the  confusion,  delay  and  discontentment  resulting  on 
all  sides  would  tremendously  outweigh  whatever  slight  value 
might  be  derived  from  it. 

I  sincerely  trust  that  Congress  will  not  attempt  to  force 
the  metric  system  upon  the  people  and  the  manufacturers 
of  the  country  as  it  will  surely  mean  another  heavy  load, 
that  will  greatly  increase  discontentment  and  seriously  hurt 
for  years  production  that  is  so  urgently  needed  especially 
at  the  present  critical  time. 

In  conclusion  I  will  say  that  it  would  certainly  cost  this 
company  over  $1,000,000  if  the  metric  system  was  made 
compulsory,  to  say  nothing  of  the  delays  and  demoraliza- 

tion that  would  be  bound  to  result,  the  cost  of  which  it  is 
impossible  to  estimate  but  which  would  be  tremendous. 

Very  truly  yours, 

B.  F.  Sturtevant  Co. 
By  E.  B.  Freeman, 

Vice  President. 

Lorain,  Ohio,  Feb.  24,  1920. 
American  Machinist. 
Gentlemen : 

Regarding  movement  now  under  way  to  make  the  metric 
system  compulsory,  we  wish  to  advise  that  we  are  very 
strongly  opposed  to  this  proposition. 

At  present,  we  are  unable  to  estimate  the  cost  to  us  of 
such  a  change Yours  very  truly. 

The  Thew  Automatic  Shovel  Co., 
C.  A.  Weber, 

Assistant  General  Manager. 

Baltimore,  U.  S.  A.,  March  4,  1920. 
Ayneriean  Machinist. 
Attention  Ethan  Viall. 
Subject:    The  Metric  System. 
Dear  Sir: 

The  proposed  bill  making  the  metric  system  compulsory 
would  certainly  work  a  hardship  on  the  American  indus- 

tries at  this  time. 

Responding  to  your  letter  of  Feb.  18  we  estimate  that 
the  changing  over  to  the  metric  system  would  mean  for 
us  the  changing  of  all  drawings,  gages,  etc.,  and  would 
probably  delay  our  production  about  eighteen  months. 

This  is  probably  the  most  inopportune  time  for  such 
steps  that  could  be  found,  as  production  is  already  way 
behind,  and  any  such  measure  would  certainly  cripple 
American  industry. 

As  it  is  the  industries  are  besiged  on  all  sides  by  prob- 

lems, and  their  condition  is  worse  than  St.  Paul's  in  his terrible  predicament. 

Every  possible  effort  should  be  made  to  kill  this  bill. 
Any  steps  that  you  might  suggest  where  we  could  co- 

operate bringing  pressure  to  bear  we  will  certainly  appre- 
ciate it  and  will  do  everything  possible  to  lend  our  assist- 

ance and  co-operation. Yours  very  truly, 

Standard  Electric  and  Elevator  Co.,  Inc. 

By  C.  H.  MoHR. 
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Cincinnati,  Ohio,  Feb.  23,  1920. 
American  Machinist. 
Gentlemen : 

In  regard  to  the  bill  which  is  to  be  introduced  in  Con- 
gress, aiming  to  make  the  use  of  the  metric  system  com- 

pulsory: We  are  quite  sure  that  if  it  were  generally  under- 
stood just  what  the  application  of  such  a  law  would  mean, 

it  would  have  very  few  supporters,  even  among  those  who 
are  now  strongly  for  it. 

The  general  impression  seems  to  prevail  that  the  indus- 
tries could  very  easily  and  quickly  change  over  to  the 

metric  system  by  merely  re-figuring  their  drawings,  sub- 
stituting metric  equivalents  for  inches.  This  impression 

would  automatically  disappear  and  the  metric  agitation 
would  speedily  subside  if  the  general  public  could  be  made 
to  understand  that  a  change  in  the  system  of  measurements 
carries  with  it  a  change  in  standards  of  manufacture. 

If  there  is  any  merit  at  all  in  changing  over  to  the  metric 
system  of  measurements,  the  industries  must  carry  it  to 
its  logical  conclusion  and  adopt  metric  manufacturing  stand- 

ards; that  is,  standard  metric  commodity  sizes.  The  adop- 
tion of  metric  commodity  sizes  is  the  only  basis  for  the 

contention  that  a  change  over  to  the  metric  system  will 
help  foreign  trade  in  some  countries,  but  the  metric  advo- 

cates do  not  seem  to  be  aware  that  metric  commodity  sizes 
are  different  from  English  or  inch  commodity  sizes.  We 
do  not  know  of  a  better  example  to  illustrate  this  than  the 
one  which  we  have  often  used  before,  which  is  the  example 
of  the  milling-machine  arbor.  In  all  inch-using  countries 
these  arbors  are  made  to  the  following  standard  diameters: 
1  in.,  li  in.,  li  in.,  2  in. 
Now  the  metric  equivalent  of  the  1-in.  arbor  would  be 

twenty-five  and  a  fraction  millimeters,  but  the  actual  manu- 
facturing standard  in  metric  countries  is  27  millimeters, 

and  the  same  is  true  of  other  sizes,  as  indicated  by  the  table. 
This  same  thing  holds  true  of  other  parts  of  any  machine 

and  such  things  entering  into  machinery,  as  bolts,  shaft- 
ing, piping,  etc.  The  application  of  this  when  translated 

into  practice  means  the  complete  discarding  of  existing 
tools,  jigs  and  fixtures,  and  their  entire  replacement  with 
new  ones  made  to  metric  standards.     The  direct  expense 

STANDARD  MILLING  MACHINE  ARBORS 

Dia.  of 

Nearest Metric  Size Metric  Size 
Manufacturing 

Equivalent 

Variation 
Variation Variation 

Cat- 

Dia. 

Exact 
Metric from  English 

from Allowed 

Metric 
Standard 

Sizes  in 
English  Sizes 

(Accuracy 
No 

Inches 
Equivalent 

Arbor Millimeters in  Inches 
Limits) 

16 1 25  3998+ 

27 

+ 1 . 6002 +0.0629998 
0.0002 

«1 u 31    7497+ 32 

+0  2503 
+  0.0098543 

0.0002 
M 

li 

38  0997+ 38 

—0  0997 
—0.0039252 

0  0002 
103 2 50  799fr+ 50 

—0  7996 
—0.0315002 

0  0002 

Th 

is  is  based  on  the  length  of  the  meter  =  39,370432  in. 

involved,  together  with  the  expense  of  curtailed  produc- 
tion, incident  to  changing  over  would  be  a  good  deal  more 

than  many  manufacturers  could  bear.  It  must  be  remem- 
bered that  the  old  fixtures  and  tools  could  not  be  changed 

over  into  the  metric  ones,  even  if  their  dimensions  per- 
mitted this,  because  the  old  ones  must  be  held  for  use  when 

making  repairs  or  replacements  on  existing  machines. 
If  this  question  is  again  presented  to  Congress,  for  de- 

cision, we  strongly  advocate  the  appointment  of  a  Congres- 
sional committee  to  make  an  investigation  in  the  plants  of 

various  industries  to  ascertain  its  probable  effect  on  manu- 
facturing in  the  United  States. 

It  may  also  be  of  interest  to  again  point  out  that  in  such 
metric  countries  as  France  and  Belgium,  we  are  required 
to  supply  cutter  arbors  made  to  the  inch  standards  so  that 
they  can  use  their  existing  tools  on  those  arbors. 
We  have  for  a  great  many  years  been  exporting  our 

machines  in  large  quantities  to  the  so-called  metric  coun- 
tries in  competition  with  machines  made  in  metric  countries 

to  metric  standards,  and  we  have  yet  to  learn  of  a  single 
instance  in  which  the  sale  was  in  any  way  influenced  by  the 
system  of  measurement  used  in  the  manufacture  of  the 
machine. 

We  believe  that  a  compulsory  metric  system  law  would 
lead  to  unnecessary  confusion  and  prohibitive  expense  with 
no  compensating  advantages. Yours  very  truly. 

The  Cincinnati  Milling  Machine  Co., 
C.  Wood  Walter, 

Vice  President  and  Secretary. 

A  Few  of  the  Automobile  Companies  That  Are 

Against  the  Compulsory  Metric  Law 
PACKARD  MOTOR  CAR  CO., 

Detroit,  Michigan. 

WILLYS-OVERLAND  CO., 
Toledo,  Ohio. 

EEO  MOTOR  CAR  CO, 
Lansing,  Michigan. 

AUTOCAR  CO., 
Ardmore,  Pennsylvania. 

HAYNES  AUTOMOBILE  CO., 

Kokomo,  Indiana. 

INTERNATIONAL  MOTOR  CO., 
New  York  City. 

MOLINE  AUTOMOBILE  CO., 

East  Moline,  Illinois. 

MUSKEGON  MOTOR  SPECIALTIES  CO., 
Muskegon,  Michigan. 

STANDARD  MOTOR  CONSTRUCTION  CO., 

Jersey  City,  New  Jersey. 

FALLS  MOTOR  CORPORATION, 
Sheboygan  Falls, 

Wisconsin. 

SOUTHERN  MOTOR  MANUFACTURING 
ASSOCIATION, 

Houston,  Texas. 
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EDITORIALS 

I 

I 

Unusual  Information  Concerning 
Milling,  Boring  and  Tapping 

THE  article  showing  the  methods  used  in  the  manu- 
facture of  recoil  mechanisms  for  gun  carriages, 

which  begins  in  this  issue,  contains,  perhaps,  more  sug- 
gestions for  the  progressive  shop  man  than  we  are  often 

privileged  to  present  for  his  consideration.  First,  per- 
haps, is  the  detailed  description  of  the  methods  used  in 

removing  very  large  amounts  of  metal  by  milling,  and 
without  distorting  the  finished  product.  The  data  in 
regard  to  the  depth  of  milling  cuts,  as  well  as  speeds 
and  feeds,  are  well  worth  careful  consideration. 

One  startling  feature  of  these  data  is  the  fact  that, 

under  the  conditions  named,  there  is  much  less  "danger 
of  the  cutter  breaking  with  an  extremely  heavy  cut 
than  where  the  cut  is  divided  into  two  operations.  An- 

other suggestion  along  the  same  line  is  the  construc- 
tion of  the  milling-cutter  arbor,  where  it  was  neces- 
sary to  reduce  its  diameter  below  what  was  considered 

to  be  the  safety  point  in  order  to  clear  the  work.  By 
confining  this  small  diameter  to  as  short  a  distance  as 
possible  and  enlarging  the  arbor  immediately  above 
this  point,  breakage  was  effectually  avoided. 

The  method  of  turning  the  trunnion  by  the  building 
of  a  simple  machine,  the  drilling  and  boring  of  the 
long  holes,  are  all  points  which  can  be  utilized  by  any 
good  mechanic  in  a  large  variety  of  work.  The  method 
of  lapping,  especially  the  reasons  for  not  supporting  the 
lapping  bars  immediately  at  the  end  of  the  hole,  can  be 
easily  applied  to  other  work.  Then,  too,  the  experience 
in  polishing  which,  of  course,  may  seldom  be  necessary 
in  actual  manufacturing  methods,  is  also  one  of  the  ex- 

periences to  be  tucked  away  in  an  engineer's  private 
notebook. 

This  article  is  also  an  excellent  illustration  of  the  way 
in  which  information  and  experience  can  be  applied  to 
totally  different  work.  The  man  who  passes  such  an 
article  by  because  he  is  not  interested  in  recoil  mechan- 

isms, deprives  himself  of  much  valuable  data  on  milling, 
boring,  and  lapping — data  which  are  not  available  else- 

where. The  ability  to  adapt  ideas  from  one  class  of 
work  to  another  is  a  great  factor  in  making  a  man 
valuable.  And  one  can  usually  find  ideas  in  nearly 
every  article,  even  in  lines  entirely  different  from  his 
regular  work. 

Recruiting  the  Shop  Force 
THE  question  of  industrial  education  has  more 

sides  than  we  usually  consider.  There  is  a  crying 
need  for  a  large  number  of  skilled  mechanics  in  many 
quarters  and  we  are  confronted  with  the  very  natural 
condition  of  not  being  able  to  reap  where  we  have  not 
sown.  In  other  words,  we  have  trained  very  few 
machinists  during  the  past  ten  years,  because  some 

considered  that  it  did  not  pay,  or  it  wasn't  worth 
bothering  with  boys,  until  we  have  worked  the  supply 
out — just  as  the  farmers  have  worked  out  the  soil 
in  some  sections. 

Now  we  are  trying  to  find  a  royal  road  by  which  to 
make  a  full-fledged  machinist  out  of  a  boy  or  young 
man  in  a  very  short  time,  and  there  is  disappointment 
in  some  quarters  that  the  supply  of  boys  anxious  to 
learn  the  trade  is  not  as  large  as  might  be  desired. 
But  there  are  several  sides  to  the  story. 

We  are  apt  to  forget  to  what  an  extent  conditions 
have  changed  during  the  last  ten  or  twenty  years,  to 
overlook  the  passing  of  the  demands  for  the  old-time 
machinist  in  large  numbers  and  the  increased  use  of 
operators  of  special  machines.  The  change  has  been 
recognized  in  some  cases  but  we  have  not  fully 
reckoned  on  its  effect  on  the  boy  in  all  cases.  We  too 
often  find  only  the  question  as  to  what  we  can  get  out 
of  him,  not  what  we  can  give  or  put  into  him.  And 
the  boy,  alive  with  the  spirit  of  the  times,  naturally 

wants  to  know  where  he  "gets  off,"  to  use  the  slang of  the  day. 

Leaving  aside  the  boy  whose  leaning  to  the  shop  is 

so  strong  that  you  couldn't  keep  him  out  with  a  club, 
we  have  to  deal  with  the  average  boy  who  has  no 
special  calling,  and  weighs  the  advantages  of  the  dif- 

ferent trades  before  deciding.  If  his  sole  aim  is  to 
make  a  fair  living — and  this  probably  obtains  in  most 
cases — is  it  any  wonder  that  he  looks  with  more  favor 
on  bricklaying  than  on  learning  to  be  a  molder,  or  on 
some  work  where  he  can  have  shorter  hours  and  wear 
better  clothes  than  on  either? 

Have  we  gone  about  the  matter  of  securing  the  right 
class  of  recruits  with  the  same  care  and  thoughtful- 
ness  that  we  use  in  other  branches  of  the  business? 
In  too  many  cases  the  boy  enters  a  shop  because  he 
must  do  something,  rather  than  from  any  fitness  for 
the  work,  and  leaves  it  at  the  first  opportunity  to  ob- 

tain better  conditions  than  some  of  them  provide. 
We  have  been  forced  away  from  the  old  notion  of 

"half  a  dollar  a  day"  for  an  apprentice  and  are  real- 
izing that  it  pays  to  make  the  boy  self-supporting  and 

to  pay  some  attention  to  him.  But  in  too  many  cases 
the  shops  do  not  take  into  account  the  effect  of  cheer- 

ful surroundings  on  both  young  and  old,  or  of  an 
atmosphere  with  real  live  humanity  in  it,  instead  of  f 
only  the  grind  of  machinery.  This  does  not  mean  that 
plush  rockers  should  be  part  of  every  drill-press 
equipment  or  that  vaudeville  is  necessary  as  a  mental 
diversion.  It  does  mean,  however,  that  no  live  boy 
who  is  worth  talking  about,  enjoys  the  prospect  of 
becoming  just  a  part  of  a  machine,  a  mere  gear  in  the 
feed  train  who  is  moved  up  or  down  a  peg  by  the  rate 
setter  and  his  slide  rule. 

While  some  of  these  conditions  have  probably  come 
to  stay  in  modern  manufacturing,  it  is  expecting  too 
much  of  an  ambitious  boy  to  choose  voluntarily  to 
become  part  of  the  plan  without  more  advantages  than 
are  often  held  out. 

In  a  recent  conversation  with  an  employer  who  was 
feeling  something  of  the  unrest  that  crops  out  here 
and  there,  he  gave  as  his  opinion  that  his  men  were 
perhaps  less  to  blame  for  looking  at  things  in  a  biased 
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manner  than  might  be  supposed.  "They  are  running 
one  machine  day  after  day  on  one  kind  of  work," 
he  said,  "until  it  becomes  automatic  and  it  leaves  them 
practically  free  to  think  over  the  monotony  of  the 
work.  They  see  it  from  one  side  only  and  their  ideas 

become  too  firmly  fixed  to  be  easily  dislodged." 
Too  few  shop  managers,  busy  every  minute  with 

multitudinous  problems,  realize  as  did  this  employer, 
the  effect  of  the  monotony  of  doing  one  thing  day  after 
day.    He  knew  from  experience. 

It  is  with  no  spirit  of  pessimism  that  this  is  written. 
Every  man  who  looks  the  conditions  squarely  in  the 
face  knows  how  they  have  changed  and  that  they  can 
never  go  back — in  fact,  it  is  probably  not  desirable 
that  they  should.  Our  problem  is  to  meet  the  new 
conditions  and  solve  the  difficulties  presented  fairly 
and  to  the  best  interest  of  all  concerned,  for  any  other 
solution  is  but  temporary  and  cannot  be  satisfactory 
to  either  party  in  the  long  run. 

The  question  of  properly  training  the  boy  is  perhaps 
more  important  than  that  of  getting  him  and  keeping 
him  contented,  but  this  cannot  be  done  until  after  he 
has  been  found  and  impressed  with  the  advantages  of 
becoming  a  mechanic.  We  believe  a  little  more  atten- 

tion to  the  fact  that  he  is  a  human  being,  not  a  part 
of  the  machinery,  would  greatly  reduce  the  trouble 
caused  by  boys  leaving  after  a  short  sojourn  in  the 
shop,  and  that  it  would  be  beneficial  to  all  concerned. 

An  Experiment  That  Might  Be 
Emulated  with  Profit 

/\N  experiment  leading  to  gratifying  results  in  the 
IX.  way  of  stimulating  the  interest  of  machinists  and 
toolmakers  in  their  business  has  recently  been  put  into 
practice  by  our  contributor,  Thomas  Mateer,  who  is 
foreman  of  the  machine  shop  at  the  plant  of  the  Texas 
Steamship  Co.,  at  Bath,  Maine. 

There  has  been  considerable  discussion  in  the  col- 
umns of  the  American  Machinist,  as  to  what  a  machinist 

graduate  of  a  trade  school  should  know,  and  a  list  of 
questions  by  W.  D.  Forbes  which  such  a  man  should  be 
able  to  answer  was  published  on  page  169. 

Mr.  Mateer  has  taken  most  of  these  questions,  added 
others  as  his  judgment  dictated  and  has  compiled  a 
catechism  or  questionnaire  which  he  submitted  to  the 
men  in  his  employ.  The  questions  were  arranged 
by  points  so  that  a  possible  score  of  125  points  was 
attainable. 

One  man  made  a  perfect  score,  answering  all  ques- 
tions correctly,  and  was  awarded  the  prize — a  new  sur- 

face gage. 

Revival  of  Immigration 
One  of  the  most  encouraging  developments  in  the  in- 

dustrial situation  is  the  fact  that  the  tide  of  immigra- 
tion has  begun  to  rise. 

A  Naples  dispatch  states  that  demands  for  passports 
to  America  far  exceeds  the  transportation  facilities. 

Secretary  of  State  Lansing  says  immigration  is  now 
at  the  rate  of  540,000  a  year,  against  326,700  in  1915 
and  about  300,000  in  1916  and  1917. 
The  new  tide  of  immigration  is  setting  in  more 

strongly  from  Italy  than  from  Eastern  Europe,  possibly 
because  potential  immigrants  from  Eastern  Europe 
have  been  unable  as  yet  to  get  out  of  their  own  coun- 

tries.— The  Supply  Manufacturer. 

John  Nazel 
John  Nazel,  proprietor  and  general  manager  of  the 

Nazel  Engineering  and  Machine  Works,  Philadelphia, 
Pa.,  died  on  February  16,  1920.  Mr.  Nazel  was  bom 
in  Philadelphia  on  October  20,  1864,  and  has  operated 
the  engineering  and  machine  works  since  1900. 

At  an  early  age,  being  mechanically  inclined,  he  com- 
menced his  apprenticeship  as  machinist,  and  in  order  to- 

acquire  a  thorough  knowledge  of  his  trade,  he  secured 
employment    for    certain    periods    with    the    Keystone 

Watch  Case  Co.,  Baldwin  Locomotive  Works,  Thomas 
H.  Dallett  &  Co.,  and  Link-Belt  Company. 

After  serving  the  last-named  company  for  a  number 
of  years  in  a  supervising  position,  he  decided  to  engage 
in  business  on  his  own  account  and  started  in  a  small 
way  in  the  basement  at  Ridge  Are.  and  11th  St. 
Due  to  his  thorough  knowledge  of  his  trade,  he  soon 
built  up  a  desirable  patronage  from  leading  manufac- 

turers in  the  vicinity,  and  as  a  result  was  compelled  to 
secure  larger  quarters,  leasing  the  entire  first  floor  of 
the  11th  St.  building. 

Mr.  Nazel  designed  and  invented  some  valuable  im- 
provements to  paper-making  machinery,  especially  cor- 

rugated paper,  and  specialized  on  this  class  of  ma- 
chinery for  quite  a  number  of  years,  equipping  some 

of  the  largest  plants  manufacturing  corrugated  paper 
in  this  country. 

As  his  business  was  constantly  growing  and  the  facili- 
ties limited  at  Ridge  Ave.  and  llth  St.,  he  purchased 

the  plant  and  equipment  of  the  Corliss  Engine  Works, 
4041  North  5th  St.,  in  1907,  where  the  business  was 
located  at  the  time  of  his  death. 

Mr.  Nazel  later  became  more  deeply  interested  in 
metal-working  machines  than  those  for  other  purposes, 
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and  seeing  the  market  for  forgings  constantly  increas- 
ing, in  the  year  1908  he  started  to  specialize  on  forg- 
ing hammers;  as  a  result  the  Nazel  pneumatic  power 

hammer  was  placed  on  the  market.  Its  decided  merits 
and  advantages  were  soon  recognized  by  the  trade  and 
for  the  past  few  years  the  product  of  the  plant  has  been 
nothing  but  hammers. 

The  business  will  be  continued  by  his  estate,  under 
the  management  of  his  sons,  Ralph  W.  and  J.  Milton 
Nazel,  and  C.  H.  Wackernagel,  who  has  been  connected 

with  Mr.  Nazel  for  the  last  16  years.  ^ 

Owing  to  Mr.  Nazel's  strong  personality  he  acquired 
a  large  following  of  influential  friends,  not  only  in  the 
machinery  trade  but  in  practically  all  walks  of  life,  and 

due  to  his  wide  knowledge  of  current  events  and  mas- 
tery of  his  business,  his  advice  was  sought  freely  and 

frequently,  and  generously  given.  It  is  needless  to  say 
that  his  loss  will  be  felt  keenly  by  his  associates  and  all 
those  who  came  in  contact  with  him  from  time  to  time. 

Spoiled  Work  and  Its  Prevention 
Spoiled  work,  either  from  defective  material  or  inac- 

curate workmanship,  is  a  distinct  loss,  not  only  to  the 
individuals  but  to  the  community.  Any  net  reduction 
in  the  amount  of  spoiled  work  is  a  distinct  gain  to  all 
concerned  and  is  a  real  advance  in  the  economy  of 
manufacture. 

The  letters  printed  below  from  well-known  firms  show 
that  the  subject  is  being  carefully  considered  in  many 

cases.  The  causes  and  remedies  suggested  are  of  inter- 
est and  should  be  carefully  considered. 

We  believe  that  a  frank  discussion  of  this  problem, 
not  with  a  view  of  pointing  out  the  faults  of  individuals 
concerned,  but  of  suggesting  remedies,  will  be  of  value 

to  the  machine-building  industry  as  a  whole.  Prevent- 
ing waste  is  about  as  important  as  making  two  blades  of 

grass  grow  where  only  one  grew  before. 

We  believe  that  having  the  work  inspected  between  each 
operation,  issuing  careful  instructions  to  each  workman  as 
to  the  sequence  of  his  particular  operation,  and  as  far  as 
possible  always  giving  the  same  job  to  the  same  man  every 
time,  are  the  most  important  factors. 

The  percentage  of  wastage  is  a  very  difficult  thing  to 
answer,  but  as  nearly  as  we  can  determine  from  a  careful 
survey  of  replaced  parts,  the  spoiled  work  would  not  amount 
to  more  than  21  or  possibly  3  per  cent. 
We  find  that  defective  material  is  a  most  serious  prob- 

lem just  at  present.  This  is  running  as  high  as  probably 
4J  per  cent.  We  have  had  on  several  occasions  on  certain 
castings  as  high  as  100  per  cent  defective  from  the  foundry; 
some  defects  of  course  do  not  show  until  after  the  machine 
work  is  done.  This  factor,  when  the  delivery  of  castings 
is  uncertain,  is  a  very  serious  problem. 

We  feel  that  a  very  large  percentage  of  the  spoiled  work 
in  the  average  shop  today  is  due  to  the  present  necessity 
of  endeavoring  to  do  good  machine  work  with  untrained 
men  who  are  not  particularly  interested  in  the  work  they 
are  doing. 

THE  BLANCHARD  MACHINE  COMPANY, 
WiNFIELD  W.    BlAKEMAN, 

Superintendent. 

it  enables  us  to  locate  the  cause  of  the  trouble,  and  so  pos- 
sibly obviate  same  while  the  cause  is  still  fresh  in  the  work- man's mind. 

We  do  not  keep  a  record  of  percentage  of  wastagre,  as  we 
do  not  feel  that  such  a  flat  percentage  is*  of  much  value. 
What  might  be  a  high  percentage  for  some  kinds  of  castings 
(or  some  pieces)  would  be  a  low,  or  at  least  an  allowable, 
percentage  for  others.  We  believe  that  the  character  and 
difficulty  of  the  individual  part  must  determine  the  allow- 

able percentage  of  wastage  for  that  part. 

THE  G.  A.  GRAY  COMPANY, 
August  Marx, 

Vice  President. 

In  reply  to  your  letter  of  Jan.  3,  we  submit  the  per- 
centages of  waste  in  our  plant  due  to  defective  workman- 

ship, defective  material  and  engineering  errors  for  the  latter 
half  of  1919: 

Defective  Deiective  EngiHocring 
Month,  1919              Workmanship  Material  Errors 

Per  Cent  Per  Cent  Per  Cent 
July       0.008  0  015                        0  004 
August       0.01  0.01                           0  002 
September       O.OIJ  0013                        0  004 
October        0.013  0  015                          0  002 
November        0.016  0.02                             0  005 
December          0  014  0.019                         0  004 

From  our  point  of  view,  to  decrease  wastage,  it  is  neces- 
sary that  methods  be  standardized  and  to  have  someone 

in  authority  who  will  assume  responsibility  for  results 
obtained,  good  or  bad.  This  person  should  also  have  the 
ability  to  keep  in  close  touch  with  the  foremen  and  men, 
and  by  this  means  it  is  inevitable  that  an  organization  will 
obtain  more  production  with  less  wastage. 

THE  KEMPSMITH  MANUFACTURING  CO., 
John  Goetz, 

Works  Manager. 

All  records  of  bad  castings  and  spoiled  work  go  immedi- 
ately into  the  production  and  planning  departments.  When- 

ever the  percentage  of  wastage  is  unusually  high,  an  imme- 
diate investigation  is  made. 

The  object  of  the  immediate  investigation  is  twofold. 
First,  it  impresses  on  the  man  the  fact  that  his  work  is 
carefully  noticed,  and  so  makes  him  more  careful;  secondly. 

We  have  monthly  departmental  records  showing  the  cost 
of  factory  supplies  consumed.  This  is  of  valuable  assistance 
in  preventing  the  excessive  use  of  miscellaneous  supplies, 
such  as  waste,  files,  stationery,  etc.  The  reports  are  sent 
to  the  various  factory  foremen  each  month  to  show  the 
value  of  the  supplies  used  in  the  respective  departments. 
This  gives  the  foreman  a  chance  to  make  monthly  compari- 

sons and  it  gives  the  factory  superintendent  an  opportunity 
to  compare  the  supplies  used  by  the  different  departments, 
in  addition  to  the  comparative  department  records. 

One  of  the  mistakes  frequently  made  by  factory  managers 
and  superintendents  is  depending,  to  a  large  extent,  on 
inspectors  to  reject  work  spoiled  in  process.  Most  factories 
employ  a  large  corps  of  inspectors.  These  are  non-pro- 

ducers and  the  work  they  reject  is  partly,  if  not  entirely, 
lost.  We  favor  and  work  on  the  theory  that  it  is  too  late 
to  avoid  waste  by  rejecting  work  spoiled  in  process.  We 
employ  more  inspectors  than  should  be  necessary  and  are 
trying  to  reduce  the  number  by  placing  greater  responsi- 

bility on  the  actual  producers,  and  increasing  their  com- 
pensation accordingly. 

The  responsibility  for  defective  work  should  be  placed 
on  the  foremen  and  the  workers.  The  increased  production 
of  a  careless  worker  is  frequently  mere  than  offset  by  the 
work  that  he  spoils.  Every  machine  operator,  or  other 
producer,  should  be  taught  to  realize  that  his  value  increases 
to  his  employer,  provided  he  is  a  satisfactory  producer, 
in  proportion  to  the  reduction  in  the  amount  of  work  spoiled 
in  process.  If  this  plan  is  generally  understood  by  the 
employees,  it  increases  production  and  is  one  of  the  best 
methods  of  avoiding  waste. 

We  have  no  available  figures  of  spoiled  work  which  would 
be  at  all  helpful  in  this  inquiry. 

LOCOMOBILE  CO.  OF  AMERICA, H.  H.  Edge, 

General  Works  Manager. 
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Patent  Bill  No.  1  1 ,984 
THERE  Is  no  more  important  branch  of  the

 
Government  service  than  the  Patent  Office  — 
nor  one  that  has  been  more  neglected  in  many 

respects.  The  employees  have  had  but  one  general 
increase  in  salaries  since  1848,  and  it  is  to  the  ever- 

lasting credit  of  those  who  are  and  have  been  employed 
there,  that  the  records  show  but  one  in  a  position  of 
responsibility  who  ever  betrayed  his  trust. 

As  prices  have  mounted  it  has  become  increasingly 
difficult  to  hold  trained  employees  or  to  obtain  others. 
The  bill  given  herewith  offers  some  relief  to  the 
harassed  Commissioner  of  Patents.  It  was  passed 
unanimously  by  the  House  Committee  and  then  went 
before  Congress,  and  was  passed  March  5  by  a  vote  of 
272  to  6. 

Regarding  this  bill,  the  Engineering  Council  passed 
the  following  resolution  at  a  recent  meeting. 

Resolved:  That  the  Chairman  be  authorized  to  arrange 
for  sending  notice  by  letter  to  the  several  societies  repre- 

sented on  Engineering  Council,  urging  them  to  use  their 
influence  in  favor  of  the  increase  in  salaries  and  staff 
proposed  in  the  Nolan  Bill.  H.R.  II  ,984. 

This  resolution  together  with  an  app>eal  to  engineers 
in  general,  was  sent  out  March  3  over  the  signature  of 

EDWIN  J.  PRINGLE,  Secretary, 
Patents  Committee,   National  Research  Council. 

CHARLES  A.  TERRY,  Chairman, 
Patents  Committee,  Engineering  Council. 

D.  S.  JACOBUS,  Representative, 
Am.  Soc.  M.  E  on  Patents  Committee  of  Engineer- 

ing Council. 
The  bill  is  now  before  the  Senate  Committee  com- 

posed of  Senators  Norris,  Knox,  Brandigee,  Kellogg, 
Kirby,   Smith  and  Gore.     The  chairman  is  Senator 
Norris. 

It  cannot  be  too  strongly  urged  upon  all  engineers, 
manufacturers  and  others  to  whose  interest  the  ef- 

ficiency of  the  patent  office  is  vital,  that  they  help 
along  the  good  work  and  use  their  influence  toward 
the  quick  passage  of  the  bill  by  the  Senate. 

Editor 

An  Act 
To  increase  the  force  and  salaries  in  the  Patent  Office,  and  for 

other  purposes. 

Be  it  enacted  by  the  Senate  and  House  of  Representalioes  of  the 
United  Slates  of  America  in  Congress  assembled.  That  section  477 
of  the  Revised  Statutes  be,  and  the  same  is  hereby,  amended  to 
read  as  follows: 

"Sec.  477.  The  salaries  of  the  officers  mentioned  in  the  preced- ing section  shall  be  as  follows ; 

"The  Commissioner  of  Patents.  $6,000  a  year. 
"The  First  Assistant  Commissioner  of  Patents,  $5,500  a  year. 
"The  Assistant  Commissioner  of  Patents.  $5,000  a  year. 
"Five  examiners  in  chief,  $5,000  a  year  each." 
Sec.  2.  That  as  much  of  section  440  of  the  Revised  Statues 

as  followed  the  words  "in  the  Patent  Office"  and  refers  to  said 
office  only  be,  and  the  same  is  hereby,  amended  to  read  as  follows: 

"Chief  clerk  (who  shall  be  qualified  to  act  as  principal  exam- iner). $4,000;  six  law  examiners,  at  $4,000  each;  examiner  of 
classification,  $4,200;  two  examiners  of  interference,  at  $3,900 
each;  examiner  of  trade-marks  and  designs.  $3,900;  first  assistant 
examiner  of  trade-marks  and  designs.  $3,000;  one  second  assistant 
examiner  of  trade-marks  and  designs,  at  $2,700,  and  one  at 
$2,500;  one  third  assistant  examiner  of  trade-marks  and  designs 
at  $2,200.  and  one  at  $2,050;  six  fourth  assistant  examiners  of 
trade-marks  and  designs — two  at  $1 .800  each,  two  at  $1 .650  each, 
and  two  at  $1,500  each;  examiners — forty-seven  principals  at 
$3,900  each;  one  hundred  first  assistants — forty  at  $3,300  each, 
thirty  at  $3,100  each,  and  thirty  at  $2,900  each;  one  hundred 
second  assistants — forty  at  $2,800  each,  thirty  at  $2,500  each, 
and  thirty  at  $2,350  each;  one  hundred  third  assistants — forty  at 
$2,200  each,  thirty  at  $2,050  each,  and  thirty  at  $1 ,925  each;  one 
hundred  fourth  assistants — forty  at  $1,800  each,  thirty  at  $1,650 
each,  and  thirty  at  $1,500  each;  financial  clerk,  who  shall  give 
bond  in  such  amount  as  the  Commissioner  of  Patents  may 
determine.  $2,500;  librarian,  who  shall  be  qualified  to  act  as 
assistant  examiner,  $2,700;  eight  chiefs  of  nonexamining  division 
at  $2,500  each;  eight  assistant  chiefs  of  nonexamining  division 
at  $2,100  each;  private  secretary,  to  be  selected  and  appointed 

by  the  Commissioner,  $2,000;  translator  of  languages,  $2,400 
assistant  translator  of  languages.  $2,000;  clerks — twenty-two 
of  class  four,  at  $1 ,800  each;  thirty-three  of  class  three,  at  $1 .600 
each;  one  hundred  of  class  two,  at  $1,400  each;  one  hundred  and 
twenty-five  of  class  one,  at  $1,200  each;  one  hundred,  at  $1,100 
each;  skilled  draftsmen,  one  at  $1,800  and  three  at  $1,600  each! 
three  draftsmen,  at  $1,400  each;  forty  copyists,  at  $1,100  each: 
thirty-six  messengers,  at  $1,080  each;  thirteen  laborers,  at  $1,080 

each;  forty-seven  examiners'  aids  and  thirty-nine  copy  pullers 
who  shall  be  selected  without  regard  to  apportionment.  $720  each; 

'For  special  and  temporary  services  of  typewriters  certified  by 
the  Civil  Service  Commission,  who  may  be  employed  in  such 
numbers,  at  $3  per  diem,  as  may.  in  the  judgment  of  the  Com- 

missioner of  Patents,  be  necessary  to  keep  current  the  work  of 
furnishing  manuscript  copies  of  records.  $7,500. 

For  purchase  of  law,  professional,  and  other  reference  books 
and  publications  and  scientific  books,  and  expense  of  transporting 
publications  of  patents  issued  by  the  Patent  Office  to  foreign 
Governments.    $10,000. 

For  investigating  the  question  of  public  use  or  sale  of  inven- 
tions for  two  years  or  more  prior  to  filing  applications  for  patents, 

and  such  other  questions  arising  in  connection  with  applications 
for  patents  as  may  be  deemed  necessary  by  the  Commissioner  of 
Patents,  and  expense  attending  defense  of  suits  instituted  against 
the  Commissioner  of  Patents,  $2,500. 

"For  the  share  of  the  United  States  in  the  expense  of  conducting 
the  International  Bureau  at  Berne.  Switzerland,  $750." 

Sec.  3.  That  section  487  of  the  Revised  Statutes  be,  and  the 
same  is  hereby,  amended  to  read  as  follows : 

"Sec  487.  The  Commissioner  of  Patents,  subject  to  the 
approval  of  the  Secretary  of  the  Interior,  may  prescribe  rules  and 
regulations  governing  the  recognition  of  agents,  attorneys,  or 
other  persons  representing  applicants  or  other  parties  before  his 
office,  and  may  require  of  such  persons,  agents,  or  attorneys, 
before  being  recognized  as  representatives  of  applicants  or  other 
persons,  that  they  shall  show  that  they  are  of  good  moral  char- 

acter and  in  good  repute,  are  possessed  of  the  necessary  qualifi- 
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cations  to  enable  them  to  render  to  applicants  or  other  persons 
valuable  service,  and  are  likewise  competent  to  advise  and  assist 
applicants  or  other  persons  in  the  presentation  or  prosecution  of 
their  applications  or  other  business  before  the  office.  And,  subject 
to  like  approval,  the  Commissioner  of  Patents  may,  after  notice 
and  opportunity  for  a  hearing,  suspend  or  exclude,  either  gener- 

ally or  in  any  particular  case,  from  further  practice  before  his 
office  any  person,  agent,  or  attorney  shown  to  be  incompetent 
or  disreputable  or  who  refuses  to  comply  with  the  said  rules  and 
regulations,  or  who  shall,  with  intent  to  defraud  in  any  manner, 
deceive,  mislead,  or  threaten  any  applicant  or  prospective 

applicant,  or  other  person  having  immediate '  or  prospective 
business  before  the  office,  by  word,  circular,  letter,  or  by  advertis- 

ing. The  reasons  for  any  such  suspension  or  exclusion  shall  be 
duly  recorded. 

Sec.  4.  That  the  third  paragraph  of  the  Act  of  January  12, 
1895  (chapter  23,  section  73,  Twenty-eighth  Statutes  at  Large, 
page  619),  as  amended,  be,  and  the  same  is  hereby,  amended  to 
read  as  follows: 

"Third.  The'^OfficiaFGazette  offthe^United  States  Patent Office  in  numbers  sufficient  to  supply  all  who  shall  subscribe 
therefor  at  $5  per  annum;  also  for  exchange  for  other  scientific 
publications  desirable  for  the  use  of  the  Patent  Office;  also  to 
supply  one  copy  to  each  Senator,  Representative,  and  Delegate 
in  Congress;  also  to  supply  one  copy  to  eight  such  public  libraries 
having  over  one  thousand  volumes,  exclusive  of  Government 
publications,  as  shall  be  designated  by  each  Senator,  Representa- 

tive, and  Delegate  in  Congress,  with  one  hundred  additional 
copies,  together  with  weekly,  monthly,  and  annual  indexes  for  all 

the  same;  of  the  Official  Gazette  the  'usual  number'  shall  not 

be  printed." 
Sec.  5.  That  section  4898  of  the  Revised  Statutes^^be,  and  the 

same  is  hereby,  amended  to  read  as  follows: 

"Sec.  4898.  Every  patent  or  any  interest  therein  shall  be 
assignable  in  law  by  an  instrument  in  writing,  and  the  patentee 
or  his  assigns  or  legal  representatives  may  in  like  manner  grant 
and  convey  an  exclusive  right  under  his  patent  to  the  whole  or 
any  specified  part  of  the  United  States.  An  assignment,  grant, 
or  conveyance  shall  be  void  as  against  any  subsequent  purchaser 
or  mortgagee  for  a  valuable  consideration,  without  notice,  unless 
it  is  recorded  in  the  Patent  Office  within  three 'months  from  the 
date  thereof  or  prior  to  such  subsequent  purchase  or  mortgage. 

"If  any  such  assignment,  grant,  or  conveyance  of  any  patent 
shall  be  acknowledged  before  any  notary  public  of  the  several 
States  or  Territories  or  the  District  of  Columbia,  or  any  com- 

missioner of  any  court  of  the  United  States  for  any  district  or 
Territory,  or  before  any  secretary  of  legation  or  consular  officer 
authorized  to  administer  oaths  or  perform  notarial  acts  under 
section  1750  of  the  Revised  Statutes,  the  certificate  of  such 
acknowledgment,  under  the  hand  and  official  seal  of  such  notary 
or  other  officer,  shall  be  prima  facie  evidence  of  the  execution  of 

such  assignment,  grant,  or  conveyance." 
Sec.  6.  That  section  4906  of  the  Revised  Statutes  be,  and  the 

same  is  hereby,  amended  to  read  as  follows: 

"Sec.  4906.  The  clerk  of  any  court  of  the  United  States,  for 
any  District  or  Territory  wherein  testimony  is  to  be  taken  for 
use  in  any  contested  case  pending[in  the  Patent  Office,  shall, 
upon  the  application  of  any  party  thereto,  or  of  his  agent  or 
attorney,  issue  a  subpoena  for  any  witness  residing  or  being 
within  such  District  or  Territory,  commanding  him  to  apjjear 
and  testify  before  any  officer  in  such  District  or  Territory  author- 

ized to  take  depositions  and  affidavits  at  any  time  and  place  in 
J  the  subpoena  stated.  But  no  witness  shall  be  required  to  attend 

at  any  place  more  than  forty  miles  from  the  place  where  the 
subpoena  is  served  upon  him;  and  the  provisions  of  section  869 
of  the  Revised  Statutes  relating  to  the  issuance  of  subpoenas 

duces  tecum  shall  apply  to  contested  cases  in  the  Patent  Office." 
Sec.  7.  That  section  4921  of  the  Revised  Statutes  be,  and  the 

Sfune  is  hereby,  amended  to  read  as  follows: 

"Sec.  4921.  The  several  courts  vested  with  jurisdiction  of 
cases  arising  under  the  patent  laws  shall  have  power  to  grant 
injunctions  according  to  the  course  and  principles  of  courts  of 
equity,  to  prevent  the  violation  of  any  right  secured  by  patent, 
on  such  terms  as  the  court  may  deem  reasonable;  and  upon  a 
decree  being  rendered  in  any  such  case  for  an  infringement  the 
complainant  shall  be  entitled  to  recover,  in  addition  to  the 
profits  to  be  accounted  for  by  the  defendant,  the  damages  the 
complainant  has  sustained  thereby,  and  the  court  shall  assess  the 
same  or  cause  the  same  to  be  assessed  under  its  direction.  If  on 
the   proofs   it   shall   appear   that   the   complainant   has   suffered 

damage  from  the  infringement  or  that  the  defendant  has  realized 
Crofits  therefrom  to  which  the  complainant  is  justly  entitled, 
ut  that  such  damages  and  profits  are  not  susceptible  of  exact 

calculation  and  determination,  the  court  may,  on  evidence 
tending  to  establish  the  same,  in  its  discretion,  receive  opinion  or 
expert  testimony,  which  is  hereby  declared  to  be  competent  and 
admissible,  subject  to  the  general  rules  of  evidence  applicable  to 
this  character  of  testimony;  and  upon  such  evidence  and  all  other 
evidence  in  the  record  the  court  may  adjudge  and  decree  the 
payment  by  the  defendant  to  the  complainant  of  a  reasonable 
sum  as  a  royalty  or  general  damages  for  the  infringement.  And 
the  court  shall  have  the  same  power  to  increase  such  damages, 
in  its  discretion,  as  is  given  to  increase  the  damages  found  by 
verdicts  in  actions  in  the  nature  of  actions  of  trespass  upon  the 
case;  but  in  any  suit  or  action  brought  for  the  infringement  of 
any  patent  there  shall  bfe  no  recovery  of  profits  or  damages  for 
any  infringement  committed  more  than  six  years  before  the  filing 
of  the  bill  of  complaint  or  the  issuing  of  the  writ  in  such  suit  or 
action,  and  this  provision  shall  apply  to  existing  causes  of  action. 
And  it  shall  be  the  duty  of  the  clerks  of  such  courts  within  one 
month  after  the  filing  of  any  action,  suit,  or  proceeding  arising 
under  the  patent  laws  to  give  notice  thereof  in  writing  to  the 
Commissioner  of  Patents,  setting  forth  in  order  so  far  as  known 
the  names  and  addresses  of  the  litigants,  names  of  the  inventors, 
and  the  designating  number  or  numbers  of  the  patent  or  patents 
upon  which  the  action,  suit,  or  proceeding  has  been  brought, 
and  it  shall  be  the  duty  of  the  Commissioner  of  Patents  on  receipt 
of  such  notice  forthwith  to  indorse  the  same  upon  the  file  wrapper 
of  the  said  patent  or  patents  and  to  incorporate  the  same  as  a 
part  of  the  contents  of  said  file  or  file  wrapper;  and  for  each 
notice  required  to  be  furnished  to  the  Commissioner  of  Patents  in 
compliance  herewith  a  fee  of  50  cents  shall  be  taxed  by  the  clerk 

as  costs  of  suit." Sec.  8.  That  section  4934  of  the  Revised  Statutes  be,  and  the 
same  is  hereby,  amended  to  read  as  follows: 

"Sec.  4934.     The  following  shall  be  the  rates  for  patent  fees: 

"On  filing  each  original  application  for  a  patent,  except  in design  cases,  $20. 

"On  issuing  each  original  patent,  except  in  design  cases,  $20. 

"In  design  cases:  For  three  years  and  six  months,  $10;  for 
seven  years,  $15;  for  fourteen  years,  $30. 

"On  every  application  for  the  reissue  of  a  patent,  $30. 
"On  filing  each  disclaimer,  $10. 

"On  an  appeal  for  the  first  time  from  the  primary  examiners to  the  examiners  in  chief,  $10. 

"On  every  appeal  from  the  examiners  in  chief  to  the  com- missioner, $20. 

"For  copies  of  records  made  by  the  Patent  Office,  excli-'ing 
printed  copies,  1 0  cents  per  hundred  words. 

"For  each  certificate,  25  cents. 

"For  recording  every  assignment,  agreement,  power  of  attorney, 
or  other  paper  of  three  hundred  words  or  under,  $1 ;  of  over  three 
hundred  and  under  one  thousand  words,  $2;  and  for  each  add- 
tional  thousand  words  or  fraction  thereof,  $1 ;  for  each  additional 
patent  or  application  included  in  one  writing,  where  more  than 
one  is  so  included,  25  cents  additional. 

"For  copies  of  drawings,  the  reasonable  cost  of  making  them." 
Sec.  9.  That  sections  4935  and  4936  of  the  Revised  Statutes 

be  amended  to  read  as  follow;: 

"Sec.  4935.  All  patent  fees  shall  be  paid  to  the  Commissioner 
of  Patents,  who  shall  deposit  the  same,  less  any  sum  or  sum 
refunded  under  section  4936  of  the  Revised  Statutes,  in  the 
Treasury  of  the  United  States  in  such  manner  as  the  Secretary 

of  the  Treasury  shall  direct.  »  ̂ x' 
"Sec.  4936.  The  Commissioner  of  Patents  is  authorized  to 

pay  back  any  sum  or  sums  of  money  paid  to  him  by  any  person 

by  mistake  or  in  excess  of  the  fee  required  by  law." 
Sec.  10.  That  the  provisions  of  section  4934  as  herein 

amended  shall  take  effect  July  1,  1920,  with  reference  to  the  fee 
for  issuing  an  original  patent,  and  shall  apply  only  to  patents 
issued  on  applications  filed  after  that  date.  The  fees  for  issuing 
original  patents  on  all  other  applications  shall  be  as  now  provided 

by  law. 
Passed  the  House  of  Representatives  March  5,  1920. 
Attest:  Wm.   TYLER   PAGE, 

Clerk. 
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"Hiloplane" 
Electrically  Controlled 

Planer 

THE  planing  machine  called  the  "hiloplane,"  illus- trated in  Fig.  1,  contains  a  number  of  interesting 

features,  including  a  reversing  motor  drive  (cur- 
rent to  which  is  supplied  through  a  special  generator  set 

that  is  part  of  the  equipment) ;  magnetic  feeds ;  the  sim- 
plicity of  setting  the  table  stroke  on  a  graduated  dial, 

no  table  dogs  being  employed  for  this  purpose,  and  the 
introduction  of  cross  planing. 

In  its  mechanical  details  the  box-section  bed,  Fig.  2, 
is  of  an  unusually  substantial  proportion.  The  driving 
pinions  are  forged  solid  with  their  shafts  as  the  maker 
contends  that  at  the  speeds  at  which  they  run,  solid 
pinions  are  safer  i.i  every  way.  One  change  of  speed 
for  slow-speed  wor!.  is  obtainable  in  the  table  gearing. 
The  entire  absence  of  belts,  and  the  convenience  of 
quick  power  traverses  in  all  directions  may  be  noted. 

The  most  striking  features,  however,  are  the  flexi- 
bility and  ease  of  control  obtained  by  the  special  system 

of  driving  and  the  magnetic  feeds.  The  essential  prin- 
ciple of  the  drive  is  the  Ward-Leonard  system  of  using 

a  special  motor-generator  to  supply  current  to  an  indi- 
vidual motor,  the  control  of  the  latter  being  principally 

accomplished  by  manipulation  of  the  fields  of  the  for- 
mer. The  generator  in  common  with  the  final  revers- 

ing motor  must  be  a  direct- 
current  machine,  with  inde- 

pendently excited  fields. 
Variation  in  strength  of  the 
generator  field  provides  a 
variable  voltage  with  corre- 

sponding variation  of  speed 
in  the  final  motor.  This  gives 
an  infinite  range  of  speed 
downward  from  a  given  nor- 

mal by  reducing  the  generator 
voltage  to  zero,  although  in 
practice  the  speeds  are  never 
reduced  below  25  per  cent  of 
the  normal  on  account  of  the 
reduced  torqua 

The  overall  range  of  the 

final  reversing  motor  is  usu- 
ally increased  to  eight  to  one 

by  the  variation  upward  from 
the  normal,  by  weakening  the 
motor  shunt  field,  the  speed 
variation  being  accomplished 
by  adjustment  of  resistance 
values  in  the  generator  and 
motor  field.  It  is  a  simple 
matter  to  secure  sudden  alter- 

ations of  speed  at  any  part  of 
the  stroke  ,and  an  accelerating 

switch   is   fitted   on   all   "hilo- 

planes,"  which  enables  the  cutting  speed  to  be  increased 
after  the  tool  has  entered  the  metal,  or  the  table  speed 
increased  to  that  of  the  return  speed,  in  order  that  gaps 
between  surfaces  may  be  quickly  bridged. 

An  exceptionally  wide  range  of  feeds  is  obtained  by 
the  special  magnetic  feed  control  which  is  operated  by 
solenoid  and  small  separate  motor  illustrated  in  Fig. 
3.  Light  feeds  are  obtained  by  solenoid  control  only; 
broad  feeds  are  actuated  by  the  motor  controlled  by  the 
solenoid  working  in  synchronism  with  it,  the  feed  ob- 

tained being  according  to  the  position  of  the  handle  in 
the  horizontal  slot  shown.  The  motor  is  only  energized 
for  a  few  seconds  at  the  beginning  of  the  cut  and  is 
fitted  with  an  adjustable  slipping  clutch.  The  feed 
motor  mentioned  is  also  used  for  quick  power  traverse 

to  the  heads  which  are  obtainable  in  all  direction.- ;  also 
for  cross  planing,  a  unique  feature  very  valuable  for 
short  bosses  on  large  pieces,  for  jig  work  and  vertical 
planing  or  slotting. 

The  control  of  table  stroke  or  cross  stroke  to  head 
for  cross  planing  is  exceedingly  simple;  this  is  clearly 
illustrated  in  the  headpiece.  The  length  of  stroke  is  ob- 

tained by  setting  the  dogs  to  the  necessary  graduations 
which  are  direct  reading  in  feet  and  inches.  The  reversal 

FIG.  1.     THE  ELECTRICALLY  CONTROLLED  PLANER 
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FIG.    2.      THE    i;OX-SECTION   BED 
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FIG.  3.     MAGNETIC  FEED  CONTROL 

of  stroke  is  obtained  by  the  action  of  the  dogs  on  the 
master  reversing  switch  shown  in  the  same  illustra- 

tion. The  combination  enables  a  stroke  of  only  4  in. 
to  be  obtained  on  a  12-ton  table.  This  stroke  control 
entirely  does  away  with  table  dogs  and  enables  the  oper- 

ator to  set  both  ends  of  the  travel  accurately  from  a 
given  point.  The  table  may  be  started  or  stopped  at 
the  master  switch  or  from  stations  on  either  side  of 
the  bed;  a  hanging  pear  switch  is  also  provided  for 
convenience  in  setting  up.  It  acts  as  an  inching  con- 

trol. A  safety  switch  is  also  provided  to  prevent  the 
table  running  off  the  rack. 

This  planer  is  built  by  John  Stirk  &  Sons,  Ltd.,  Hali- 
fax, England,  which  firm  is  represented  by  Alfred  Her- 
bert, Ltd.,  New  York. 

The  Clerical  Man  In  the  Machine  Shop 
a  Necessary  Nuisance 

By  Henry  G.  Fenn 

That's  me!  At  least  I  am  considered  as  such 
from  the  viewpoint  of  you  foremen  and  working  me- 

chanics. In  other  words,  I  am  an  executive  clerical  man 
in  a  large  modern  machine  shop.  Ah!  Now  you  all 
recognize  me  and  I  feel  sure  that  you  are  ready  to 
admit  that  the  title  of  this  short  article  expresses  just 
what  you  all  think  I  am.     You,   of  course,   never  tell 

me  so  personally  in  so  many  words  !bu},  I  fesg^e  Jnet 
many  different  types  of  men  in  several,  Isrge  manu- 

facturing plants  in  the  last  twenty  years.  'Nearly  all 
of  them  carry  their  unspoken  thoughts  on  Their  coun- 

tenances.    So  much  for  what  you  think  I  am. 
Now  the  purpose  of  this  little  sketch  is  to  get  my- 

self before  you  in  a  different  light  from  that  in  which 
you  now  see  me.  I  shall  try  the  almost  impossible  task 
of  convincing  you  that  my  title  has  just  one  word 
wrong;  that  I  am  a  Necessary  Associate  to  you  all. 

To  illustrate  my  point  I  want  to  repeat  what  my  son 
once  said  to  his  mother.  When  a  young  man  or  rather 
still  quite  a  boy  he  worked  one  vacation  in  the  stock- 

room of  a  plant  where  I  held  a  responsible  executive 
position  in  the  office.  His  duties  brought  him  into  the 
office  occasionally  in  the  vicinity  of  my  desk.  After 
a  few  days  he  came  home  at  night  and  told  mother 
that  he  never  saw  father  do  any  real  work;  he  merely 
sat  at  a  desk  all  day  long  looking  over  and  sorting 
out  papers  which  he  gave  over  to  others  to  handle. 

Now  honestly,  men,  isn't  this  pretty  close  to  what  you 
also  think  about  me?  Incidentally,  this  young  man  has 
since  completed  his  school  course,  learned  his  trade  as 
machinist  and  is  a  foreman.  He  has  never  changed 

his  early  opinion  about  dad's  duties,  but  you  and  he 
are  wrong.  It  takes  clear  conception,  an  open  mind, 
general  knowledge,  education,  tact,  anticipation  of 
wants,  etc.,  to  supervise  this  clerical  work. 

To  you  the  problem  of  entering  an  order  for,  say, 

fifty  machines  is  as  easy  as  rolling  off  a  log — but  is  it? 
The  clerical  man  has  several  things  to  think  of  in 
this  apparently  simple  matter.  He  must  secure  an 
inventory  of  all  finished  parts  and  also  of  all  un- 

finished castings  and  materials  in  stock.  He  takes 
these  into  consideration  when  ordering  enough  for 
the  lot. 

Then  some  parts  of  almost  every  lot  are  also  used 
on  other  lots.  This  makes  it  necessary  for  him  to  know 
if  the  parts  for  the  other  lot  have  been  allotted  from 
stock  on  hand.  He  must  also  allow  a  certain  per- 

centage over  for  breakage,  spoiled  work,  etc.  After 
taking  all  these  conditions  into  consideration  he  must 
buy  in  quantities  to  get  the  best  price. 

The  clerical  man  has  every  mix-up,  every  mistake, 
big  or  little,  to  rectify  on  his  many  records.  He  must 
go  slow,  investigate  snap  reports  of  discrepancies,  and 
personally  secure  actual  conditions  which  as  a  rule  are 
at  variance  with  the  first  hasty  reports  If  he  is 
stubborn  and  refuses  to  move  until  he  knows  the  facts 

he  is  a  "mule."  If,  on  the  other  hand,  he  takes  your 
version  offhand  and  it  proves  wrong  he  is  the  "goat." 
Now  in  spite  of  the  abuse  heaped  upon  him  the 

clerical  man  is  indeed  human. 

This  little  article  is  an  appeal  to  you  men  to  take 
a  new  attitude  and  co-operate  with  him,  loosen  up,  and 
explain  to  him  in  plain  language  what  you  are  sure 
he  is  ignorant  of  in  a  mechanical  way.  You  may  be 
surprised  to  find  out  how  quickly  he  will  grasp  your 
meaning  and  how  anxious  he  is  to  learn  your  end  of 
the  problem  so  far  as  his  clerical  education  will  permit. 
It  is  readily  granted  that  the  average  experienced 
clerical  man  is  not  usually  an  expert  mechanic  but  his 
general  knowledge  gives  him  a  clear  conception  of 
any  problem  once  it  is  put  squarely  before  him  in  terms 
not  too  technical  for  an  ordinary  man  to  grasp. 

Let  us  all  get  together  and  treat  the  clerical  man 
as  a  human  being. 
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What  the  Worker  Really  Wants 

In  order  to  discover  the  workings  of  the  laborer's 
mind,  Whiting  Williams,  welfare  director  of  the  Hydrau- 

lic Pressed  Steel  Co.,  of  Cleveland,  left  his  executive  desk. 
For  nearly  seven  months  he  worked  as  a  day  laborer 
in  the  steel  mills,  coal  mines  and  ore  dumps. 

As  a  result  of  his  long  and  intimate  contact  with  those 
who  furnish  the  muscular  energy  essential  to  the  opera- 

tion of  basic  industries,  Williams  said  he  had  reached 

the  conviction  that  among  the  things  on  the  worker's 
mind  as  primary  causes  of  the  strikes  and  other  in- 

dustrial disturbances  prevalent  throughout  the  nation 
and   the  world   are: 

The  unholy  alliance  between  tiredness  and  temper, 
between  fatigue  of  body  and  mind,  between  soreness 
of  muscle  and  soul.  "The  tired  man  most  quickly 
becomes  a  grouchy  man,  and,  conversely,  the  grouchy 
man  most  quickly  becomes  tired.  The  tired  man  does 

not  want  to  think;  he  wants  to  feel."  Therein,  Mr. 
Williams  believes,  lies  a  great  danger,  for  it  gives  oppor- 

tunity for  agitators  to  work  upon  the  feelings  and 
sensibilities  of  the  worker,  his  reason  not  being  ap- 

pealed to. 
The  almost  complete  ignorance  of  the  average  worker 

as  to  the  plans,  purposes,  ideals  and  character  of  his 

employer.  "The  worker  is  told  little  or  nothing  of 
these  things.  As  a  result,  he  uses  his  head  and  makes 
deductions.  He  sees  prodigal  waste  of  materials  about 

the  shop,  perhaps,  and  decides:  'This  company  cares 
for  nothing  but  big  money.  What  do  my  small  wages 
matter?  And  he  proceeds  to  soldier  on  the  job.  The 
longer  I  worked  in  the  mills  the  less  I  did,  because 

of  the  'underground'  instructions,  a  tap  on  the  shoulder, 
with  such  behests  as,  'Lots  of  time,'  'Take  it  easy,' 
'Don't  kill  yourself,'  'Twelve  hours,'  etc.  The  ignorance 
of  the  worker  regarding  the  company's  principles  and 
purposes,  the  result  of  lack  of  interest  by  the  company 
in  its  workers,  causes  lack  of  interest  on  the  part  of 
the  workers,  which  costs  the  company  money  in  in- 

efficient work." 
Ignorance  such  as  thir  breeds  colossal  distrust  of 

employers,  Mr.  Williams  pointed  out,  and  makes  for 
deep-set  conviction  on  the  part  of  the  worker  that 

"delivering  the  goods"  gets  him  nowhere,  that  "pull" 
rather  than  merit  is  the  thing  that  counts  with  the 

employer,  and  that  marrying  the  boss'  daughter  is  the 
acme   of  favorable   influence. 

Using  the  simile  of  the  "industrial  sector,"  Mr. 
Williams  urged  efforts  on  the  part  of  employers  to 
make  their  workers  feel  that  they  have  an  opportunity 

to  "break  through."  He  would  strive  to  give  the 
latter  the  thrill  of  accomplishment,  to  inspire  a  sense 
of  their  ovra  value  in  getting  the  work  of  the  world 
done.  He  contrasted  what  is  often  the  hopelessness  of 

the  worker's  position  in  life  with  the  thrills  and  oppor- 
tunities of  those  farther  up  in  the  scale  of  human 

accomplishment,  and  said  that  the  worker  must  be  helped 
to  find  himself,  to  realize  that  his  work,  too,  helps 
meet  the  needs  of  the  world  of  human  beings. 

Mr.  Williams  said  it  was  a  mistake  to  conclude  that 
all  workers  were  radicals.  The  latter  are  a  small  minor- 

ity, he  finds,  but  they  have  a  lead  on  the  employer  group, 
chiefly  because  they  have  been  industriously  engaged 
in  putting  salt  on  the  raw  spots  among  the  workers, 
thus  taking  advantage  of  idleness,  fatigue  and  soreness. 

The  average  worker,  he  said,  was  trying  to  lead  a 
reasonable  and  logical  life,   in  as  normal   and  whole- 

some a  manner  as  his  occupation  and  living  conditions 
would  permit.  He  was  not  a  Bolshevik,  in  the  main. 
When  he  will  become  such,  if  ever,  depends  upon  you 

and  me.  The  average  man  doesn't  want  to  upset  things, 
to  take  over  the  management  of  industries.  He  wants 
a  steady,  good,  decent,  interesting  job.  We  should 
try  to  get  to  him,  to  meet  him  where  he  lives,  after 
we  are  sure  we  have  set  our  own  house  in  order.  This 
is  no  time  to  harden  our  hearts  and  clench  our  fists. 
What  everyone  needs  is  a  cool  head  and  a  warm  heart. 
It  is  time  we  stopped  fuming  and  raving  about  the 

"wops."  We  couldn't  get  along  without  them,  for  they 
are  doing  work  we  would  not  do  at  any  price. — N.  Y. 
Ad.  Club  News. 

What  Shall  the  School  Shop  Produce? 
By  George  Heald 

A  very  important  problem  of  the  school  .shop  is  that 
of  providing  suitable  product  to  carry  out  the  course 

of  training.  This  problem  has  been  discussed  vei^y 
little  in  articles  pertaining  to  vocational  training,  and 
yet  it  seems  to  be  a  source  of  constant  worry  on  the 
part  of  instructors   of   machine-shop  work. 
When  a  machine-shop  class  is  first  organized  this 

condition  is  not  so  noticeable,  due  to  the  considerable 
number  of  tools  and  appliances  which  must  be  made  to 
round  out  the  equipment,  but  after  a  class  has  been 
.established  for  a  few  years  and  grows  to  about  one 
hundred  boys,  the  situation  becomes  acute. 

I  don't  believe  anyone  will  argue  today  that  the  work 
should  consist  of  exercises  which  eventually  find  their 
way  to  the  scrap  box,  nor  is  the  work  of  constructing 
equipment  for  various  departments  of  the  school,  in 
my  opinion,  sufficient  either  in  variety  or  quantity. 

One  hundred  boys  in  the  shop  three  hours  per  day 
will,  if  kept  busy  and  if  they  have  the  opportunity, 
produce  a  considerable  amount  of  finished  work  during 
a  two-year  course,  and  this  must  be  so  if  they  are  to 
be  taught  proper  concepts  of  machine-shop  procedure. 

Must  we  continue  to  scour  the  school  system  for 
projects,  which  in  many  cases  are  unsuitable,  in  an 
effort  to  supply  work?  Should  we  make  a  marketable 
product  to  be  sold  to  private  concerns?  Or,  should 
we  gather  in  material  from  neighboring  manufacturers 
to  be  turned  back  to  them  when  completed? 

To  build  a  marketable  product  might  be  objected  to, 
both  by  employer  and  employee,  and  since  the  capacity 
of  the  school  and  the  capabilities  of  the  students  would 
only  permit  the  building  of  one  or  two  simple  machines, 
it  might  tend  to  make  the  training  rather  narrow  in its  scope. 

The  best  solution  seems  lo  be  the  selection  of  a 
series  of  articles  from  local  manufacturers  which  would 
be  adequate  in  variety  to  teach  the  necessary  processes. 
These  articles  or  machine  parts  could  be  sold  to  the 
school  by  the  manufacturer.  The  school  would  com- 

plete the  work  and  when  such  work  had  passed  inspec- 
tion it  could  be  sold  back  to  the  manufacturer  at  what 

it  would  have  cost  him  to  produce  it.  Part  of  the 
money  might  be  used  to  aid  in  making  the  school 
self-supporting  and  part  of  it  might  go  to  the  student. 
It  would  be  quite  an  incentive  to  a  boy  to  know 
that  if  he  completed  a  job  accurately  and  in  reason- 

able time  he  would  receive  some  compensation  for  it 
other  than  the  usual  percentage  grade. 

I  would  like  to  see  a  frank  discussion  of  this  problem 
through  the  columns  of  the  American  Machinist. 
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Descriptions  of  shop  equipment  in  this  section  constitute 

editorial  service  for  which  there  it  no  ehco'ge.  To  be 
eligible  for  presentation,  the  article  must  not  have  been 
on  the  market  more  titan  six  months  and  must  not  have 

been  advertised  in  this  or  any  previous  issue.  Owing  to 

the  newt  character  of  these  descriptions  it  will  be  impot- 
tible  to  submit  them  to  the  manufacturer  for  approval. 
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Pearson  Precision  Spacing  and 
Boring  Machine 

The  Modern  Machinery  Exchange,  25  Church  St.,  New 
York,  has  placed  on  the  market  the  spacing  and  boring 
machine   illustrated  herewith. 

This  machine  is  intended  for  use  in  spacing  and  bor- 
ing jigs  and  in  construction  combines  some  of  the 

features  found  in  milling  and  shaping  machines.  The 
drilling  head  is  mounted  on  the  end  of  a  ram  and  can  be 
swiveled  to  any  desired  angle.  The  drive  is  from  a  cone 
pulley  on  the  right-hand  side  through  shafts  and  gear- 

ing to  the  spindle. 
Both  the  ram  and  table  carry  adjustable  micrometer 

heads  opposed  by  stationary  anvils  on  the  frame  and 
knee. 

When  the  spindle  is  located  for  boring  the  first  hole, 
end  measures  are  placed  between  the  micrometers. 
After  boring  this  hole  the  location  of  the  spindle  for  the 
next  hole  is  found  by  removing  the  proper  end  measure 
and  substituting  another,  differing  in  length  by  the  dis- 

tance between  the  holes,  and  adjusting  the  movable 

member  until  the  end  measure  has  the  proper  "feel" 
between  the  micrometer  head  and  its  anvil.    It  will  thus 

be  seen  that  the  accuracy  obtainable  is  only  limited  by 
that  of  the  end  measures  and  micrometers,  and  is  not 
in  any  way  affected  by  feed  screws  that  may  be  of  uncer- 

tain precision. 

Revolvator  Tiering  Machine 
A  tiering  machine  of  improved  design  as  shown  is  anj 

addition  to  a  line  of  similar  machines  manufactured  by 
the  Revolvator  Co.,  Jersey  City,  N.  J.  Besides  im- 

proved structural  details,  the  new  model  is  arranged 
for  dual  control,  and  may  be  hand  or  motor  operated, 
the  same  crank  being  used  in  either  case.  When  the 
motor  is  connected  to  an  electric  circuit,  and  the  crank 
is  attached  to  the  switch,  the  car  platform  may  be  raised 
or  lowered  by  shifting  the  position  of  the  crank.  The 
motor  is  of  i  hp.  and  can  therefore  be  operated  from 
any  lamp  circuit.  Limit  switches  of  a  simple  type  are 
provided  to  prevent  overrun.  To  change  from  power  to 
hand  operation  the  crank  is  simply  moved  to  another 
position  and  used  in  the  regular  way.     The  advantage 
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of  the  combination  control  is  obvious  as  the  hand 
power  arrangement  is  provided  only  for  emergency 
use  or  where  current  is  not  available.  The  Revolvator 
is  made  in  several  standard  types  and  in  a  number  of 
different  sizes  that  will  raise  loads  from  800  to  1,800 
lb.  to  various  heights,  the  maximum  rise  being  18  ft. 
For  greater  capacities  the  machine  will  be  built  to  order. 

The  power  equipment  can  be  supplied  for  hand-operated 
machines  now  in  use. 

Moline  Nos.  4  and  5  Horizontal 

Boring  Machines 
The  Moline  Machinery  Co.,  Moline,  111.,  has  brought 

out  the  two  horizontal  boring  machines  shown  in 
Figs.  1  and  2  and  known  as  its  Nos.  4  and  5.  These 
machines  are  designed  for  the  boring  of  crank  and 

FIG.    1.     MOLINE  NO.   4    HORIZONTAL  BORING  MACHINE 

transmission  cases,  but  can  be  adapted  to  other  work 
where  a  single-purpose  machine  is  required.  The 
table  has  a  narrow  guide  on  the  bed,  wide-surface 
bearing  ways,  and  four  T-slots  on  its  top  surface. 

The  table  has  three  positive  feeds  toward  the 
spindles  and  a  rapid-traverse  movement  in  both 
directions.  The  feeds  and  rapid  traverse  are  inter- 

locking, avoiding  all  danger  of  both  being  engaged  at 
the  same  time.  In  building  the  machine  the  feeds  and 

speeds  are  varied  to  suit  the  requirements  of  the  cus- 
tomer. The  two-pitch  feed  screw  is  2i  in.  in  diameter 

and  runs  in  a  hard  bronze  nut.  A  countershaft  is 
furnished  with  the  machine  which  gives  two  speeds  to 
the  spindles.     All  controls  can  be  operated  by  levers 

from  either  side  of  the  machine.  The  control  levers 
are  also  provided  with  adjustable  automatic  stop  bars 
extending  the  full  length  of  the  table. 

Both  machines  are  built  standard  up  to  the  head  or 
rail.  The  No.  4  machine  takes  a  rail  and  horizontal 
adjustable  head.  This  machine  is  recommended  where 
there  is  a, series  of  holes  to  be  drilled  and  the  job  can 
be  conveniently  set  to  bring  all  holes  into  a  horizontal 

plane. The  No.  5  machine  is  recommended  where  two  or 
more  holes,  not  in  a  horizontal  plane,  are  to  be  bored. 
In  this  case  the  machine  is  equipped  with  a  group 
spindle  head  properly  spaced  and  geared  to  meet  the 

customer's  requirements.  For  work  of  this  kind  the 
spindles  are  not  adjustable.  The  entire  head  mechan- 

ism is  driven  through  a  helical  gear  and  runs  in  an 
oil  bath. 

"Utility"  Tool  Sleeve 
The  J.  C.  Glenzer  Co.,  Fort  St  W.  and  14th  St.,  De- 

troit, Mich.,  has  added  to  its  line  the  "Utility"  tool 
sleeve  shown   in  the   illustration.     This   sleeve   is   in- 

"UTILITY"   TOOL  SLEEVE 

tended  for  use  with  straight-shank  drills,  reamers,  taps, 
etc.  It  is  made  of  3*  per  cent  nickel  steel,  heat  treated 
and  accurately  machined,  and  can  be  furnished  in  all 
the  standard  sizes. 

The  "Froidset"  Diamond  Holder 
The  "Froidset"  method  of  setting  diamonds  for  indus- 

trial purposes  has  been  introduced  by  the  S.  Rose  Co., 
Inc.,  133  Broadway,  New  York.  The  method  employs 
a  cold  process  to  secure  the  diamond  to  the  holder  by 
imbedding  it  in  a  steel  jacket.  The  diamond  is  first 

placed  in  the  pocket  of  a  small  receptacle,  with  the  cut- 
ting  point   projecting.     A   layer   of   special   metal    is 

FIG.  2.  MOLINE  NO.  5  HORIZONTAL  BORING  MACHINE 

Specifications :  WorkinK  face  of  table,  24  x  48  in. ;  table  travel, 
48  in. ;  height  of  table  from  bed,  6  In. ;  height  of  table  from  floor. 
28  in. ;  distance  from  talile  to  top  of  rail  on  No.  4,  98  in.  ;  distance 
from  table  to  lowest  spindles  on  No.  5,  83  in. ;  minimum  center 
distance  of  spindles  on  No.  4,  2  in. ;  maximum  center  distance  of 
spindles  on  No.  4,  26  in. ;  end  adjustment  of  spindle  on  No.  4,  1 
in. ;  spindles  bored  No.  4  or  5  Morse  taper ;  weight  of  No.  4,  5,000 
lb. ;  weight  of  No.  5,  5.400  lb.  :  floor  space.  36  in.  x  10  ft.  0  in. 

"FROIDSET"    DIAMOND   HOLDER 

applied  and  the  receptacle  is  then  placed  in  the  holder 
and  screw  pressure  applied.  This  forces  the  metal  to 
flow  around  the  uneven  surface  of  the  diamond,  thus 
forming  a  solid  permanent  matrix  capable  of  resisting 
heat  to  the  extent  of  1,200  deg.  F.  The  small  holder  may 
be  screwed  to  a  handle  and  used  as  a  hand  tool.  It  is 
also  furnished  suitable  for  attachment  to  the  truing 
device  of  a  grinding  machine.  Several  types  including 
a  dismantled  small  holder  are  shown  in  the  illu.stration. 
It  is  claimed  for  the  method  that  the  diamond  when 
set  is  held  immovable,  that  there  is  no  carbonization  or 
deterioration  due  to  heat  as  in  hot  setting  and  that  it 
is   capable   of   many    resettings.      The   small  holder   is 
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furnished  to  suit  any  style  of  grinding  machine  and 
when  the  diamond  requires  resetting  it  is  necessary  to 
return  only  the  small  holder.  The  line  includes  a 
number  of  different  holders  fitted  with  either  black  or 

bort  diamonds  ranging  in  size  from  one-fourth  to 
three  carats. 

Martin  T'^olholder 
The  toolholder  illustrated  is  a  product  of  the  Martin 

Tool  Holder  Co.,  Jackson,  Tenn.  In  this  holder  short 
pieces  of  high-speed  steel,  broken  ends  of  drills,  etc., 
can  be  used.  The  toolpost  screw  secures  both  the  holder 
and  bit  at  the  same  time.  It  is  claimed  that  this 

toolholder  is  particularly  suitable  for  use  in  a  four- 
way  toolpost  as  the  bit  can  be  removed  by  loosening  one 
setscrew   and   without   disturbing   the   position   of   the 

MARTIN   TOOLHOLDER 

holder  which  is  held  by  the  other  setscrew.  The  holder 
is  made  of  tool  steel  and  is  heat  treated.  It  is  made  in 

all  standard  sizes,  including  the  heavy-duty  size 
(21  X  32  in.)    that  carries  a  13-in.  bit. 

Ryerson-Glader  Wire-Nail  Machines 
A  line  of  wire-nail  machines  designated  as  the  Ryer- 

son-Glader machines,  has  been  placed  on  the  market 
by  Joseph  T.  Ryerson  &  Son,  Chicago,  III.  These  are 
built  in  six  sizes,  similar  to  the  one  shown  in  Fig.  1,  and 
range  from  the  No.  00  to  the  No.  4  size.  The  produc- 

tion capacities  of  the  six  sizes  range  from  500  nails 
per  minute  for  the  No.  00  to  175  nails  for  the  No.  4. 

All  important  adjustments  are  within  easy  reach  of 
the  operator  and  can  be  made  while  the  machine  is 
running.  All  parts  subject  to  strain  or  wear  are  of 
steel. 

The  wire  is  fed  automatically  from  a  bundle  or  coil 

FIG.  1.     RYBR.SON-GLADER  WIRE-NAIL  MACHINE 

No. 
Specifltations ;  Six  sizes,  from  No.  00  to  No.  4;  capacities  IN( 

20  gage  to  60d.  ;  number  of  nail.s  per  minute,  500  to  175  ;  hoist 
power  required.  S  to  7J:  net  welglits,  900  to  7.600  lb. 

FIG.   2.     TOP  VIEW^  OF  WIRE-NAIL  MACHINE 

between  straightening  rolls  and  then  into  the  dies. 
While  the  wire  is  gripped  in  the  dies  the  head  is  formed 
with  one  blow  of  the  heading  hammer,  and  as  the  latter 
recedes  the  straightener  carriage  moves  forward  the 
length  of  stock  required  for  a  nail.  The  wire  is  again 
gripped  and  the  point-cutting  dies  both  make  the  point 
and  clip  it  off,  leaving  enough  stock  outside  the  dies 
to  form  the  next  nail  head.  In  advancing,  the  heading 
hammer  operates  an  ejector  which  removes  the  finished 
nail.  The  top  view,  Fig.  2,  shows  the  operating  parts 
of  the  machine.  —    — — 

The  wire  is  straightened  by  the  straightener  rolls 
moving  back  over  the  wire  while  it  is  gripped  in  the 
dies.  The  crankshaft  is  counterbalanced  to  compensate 
for  the  thrust  of  the  header  cross-head.  The  equip- 

ment furnished  consists  of  one  set  of  gripping  dies  for 
the  larger  size  of  wire  to  be  used  in  the  machine,  to- 

gether with  two  pairs  of  point  cutters. 

Metric  vs.  English  Decimal  System 
By  Walter  F.  Belding 

Mechanical  Instructor,  State  Trade  School,  Putnam,  Conn. 

In  the  different  articles  in  the  controversy  over  the 
metric  system  I  have  not  as  yet  seen  the  side  of  the 
working  man  brought  forward.  It  is  a  foregone  con- 

clusion that  it  will  cost  the  manufacturers  millions  of 
dollars  to  change  over  their  jigs,  fixtures,  gages,  etc., 
but  that  will  not  be  the  greatest  loss.  Every  artisan 
will  have  to  discard  his  present  tools.  One  hundred 
dollars  will  not  furnish  much  of  a  set  of  tools  at  the 
present  prices,  but  a  greater  loss  than  that  will  be  the 
disruption  of  the  trades.  It  will  take  years  to  make 
the  turnover.  The  younger  class  will  have  to  learn  it, 
the  middle  class  will  continually  get  the  two  systems 
mixed  and  the  older  class  will  not  even  attempt  it.  This 
has  been  my  expterience  in  attempting  to  teach  it  to  a 

machinist  of  eighteen  years'  practice  (and  he  was  not 
a  dull  man)  ;  it  was  a  slow  process;  he  was  continually 
getting  the  two  systems  mixed. 
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Motorizing  Terminals* By  B.  F.  Fitch 
President,   Motor  Terminals  Co.,   New  York  and   Cleveland 

FOR  years  trucks  have  proved  to  be  valuable  trans- 
portation mediums,  but  their  adoption  and  scien- 

tific operation  have  been  ignored  by  railroads  whose 
business  was  primarily  transportation. 

The  ingredients  to  be  considered  in  transportation- 
cost  estimates  are  tons,  miles  and  minutes.  A  team  can 
successfully  haul  75  ton-miles  and  a  motor  truck  500 
ton-miles  in  a  10-hour  working  day.  Compare  this 
with  railroad  performance  in  which  the  average  box-car 
movement  is  but  25  miles  per  day.  If  loaded  with 
merchandise  to  but  a  10-ton  average,  it  discharges  but 
225  ton-miles  in  a  24-hour  day.  It  is,  therefore,  obvious 
that  box  cars  suffer  a  handicap. 

Freight-house  operating  practice  demands  that  box 
cars  lie  idle  10  hours  a  day.  If  utilized  exclusively  for 
transportation  and  kept  continuously  moving  the  remain- 

ing 14  hours,  even  at  an  average  speed  of  but  20  miles 
per  hour  with  10-ton  loads,  the  potential  possibility  of 
each  freight  car  is  2,800  ton-miles  daily. 

There  is  practically  no  limit  to  what  the  rails  will 
carry,  if  cars,  when  consolidated  in  trains,  are  at  once 
started  and  kept  continuously  moving;  therefore,  it  is 
logical  to  charge  inadequate  terminal  facilities  with  the 

major  portion  of  the  box  car's  tonnage  deficiencies. 
The  Prime  Trouble 

The  prime  trouble  is  that  box  cars  have  been  assigned 
to  a  service  for  which  they  were  never  originally 
intended,  and  this  make-shift  usage  has  complicated 
switching  interchanges  at  all  terminal  points  to  the 
detriment  of  high  mileage  efficiency  of  all  cars. 

Rail  transportation  cannot  be  greatly  improved 
because  locomotives  are  now  practically  up  to  the  safety 
limits  of  rails  and  bridges  and  without  increasing 
weight  of  locomotives,  drawbar  efficiency  cannot  be 
increased,  and  without  an  increase  in  drawbar  efficiency 
transportation  costs  cannot  be  lowered.  Thus,  obviously 
the  field  for  improvement  is  terminals. 

Railroad  transportation  has  outgrown  railroad  ter- 
minals. From  outer  classification  yards  to  pier  station 

deliverj'  at  New  York  the  cost  to  carrier  is  not  less  than 
$3.50  per  ton,  and  similarly  at  Philadelphia  not  less  than 
$2.50  per  ton,  or  a  joint  terminal  cost  of  $6  per  ton. 
Whereas,  the  main-line  haul  between  these  two  ter- 

minals, if  estimated  at  a  maximum  cost  of  6  mills  per 
ton-mile,  suggests  a  transportation  cost  of  60  cents 
versus  terminal  costs  of  $6.  Chicago  is  no  better  off 
than  Philadelphia  and  the  haul  is  about  ten  times  as 
long;  hence,  joint  terminal  cost  is  as  great  as  the 
transportation  or  rail  haul  cost  from  Chicago  to  New 
York. 

Innumerable  stations  built  over  fifty  years  ago  are 
still  the  intakes  and  outlets  of  our  great  transportation 
systems;  no  wonder  the  subject  of  terminals  is  a  topic 
of  nation-wide  discussion. 

Ideal  joint  terminals  at  a  cost  of  $50,000,000  to  $500,- 
000,000  are  possible  in  all  of  our  principal  centers,  but 
present  chaotic  conditions  considered  who  will  assume 
the  responsibility  of  such  abnormal  financing? 

Every  city  in  the  country  has  its  labyrinth  of  rails. 

•Extract  from  a  paper  read  at  the  convention  of  the  Material 
Handling  Machinery  Manufacturers'  Association,  New  York  City, Feb.    26,  1920. 

team  tracks,  private  sidings,  obsolete  main  freight  sta- 
tions and  substations,  between  all  of  which  box  cars 

are  switched  around.  The  innumerable  switch  cut 
movements  and  the  cost  of  handling  these  cars  over 
rails,  to  detriment  of  through  traffic,  is  primarily  respon- 

sible for  excessive  terminal  expense. 
Between  all  the  widely  distributed  freight  houses  box 

cars  are  used  in  transfer  service.  When  so  used,  they 

are  termed  "trap,"  "transfer"  or  "ferry"  cars.  For 
instance,  in  any  city  with  seven  non-competing  railroads 
radiating  to  different  sections,  each  lin6  receives  daily 
in  its  city  cars  with  some  freight  for  each  of  the  six 
connections.  Numerically  this  means  forty-two  cars  in 
transit  to  and  forty-two  cars  in  transit  from,  a  total 
of  eighty-four  cars.  But  due  to  yard  interchange 
delays,  these  cars  average  a  third  day  arrival  instead 
of  a  second  day  arrival;  hence,  252  cars  are  assigned 
daily  to  such  service.  Thus  75,600  car  days  are  required annually. 

This  explains  one  of  the  reasons  for  car  shortage  and 
an  operating  abuse  which  has  been  obsoleted  by  the 
success  of  a  Motor  Terminals  installation  at  Cincinnati 
Ohio. 

The  Installation 

.Briefly,  this  installation  consists  of  overhead  rails, 
electric  cranes,  electric  hoists,  motor  trucks  and  a  plu- 

rality of  interchangeable  motor-truck  bodies.  The  sys- 
tem of  operation  requires  an  empty  body  for  each  sta- 
tion movement  demand  of  railroad  on  its  inbound 

main  station  platform.  At  the  larger  stations  there  are 
several  locations  for  such  body  settings,  thereby  decreas- 

ing the  trucking  distance  for  freight.  As  the  freight 
comes  from  the  cars,  it  is  trucked  to  the  nearest  loca- 

tion containing  a  body  carded  for  any  connection  or  any 
substation.  When  loaded,  these  bodies  are  sealed  and 
under  telephone  order  of  a  joint  dispatcher,  employed 
by  the  railroads,  mechanically  loaded  onto  trucks  and 

thus  routed  over  city's  streets  to  connection. 
On  arrival  at  outbound  platform  of  the  connecting 

line,  the  body  is  mechanically  removed  and  an  empty 
body,  previously  unloaded,  is  similarly  put  onto  motor- 

truck chassis  for  delivery  to  inbound  platform  of  that 
house,  where  the  operation  is  repeated  and  another 
loaded  body  forwarded  in  the  same  manner  to  some 
other  freight  house. 

If  the  load  happens  to  be  to  a  sub-station,  it  remains 
on  platform  until  dispatcher  is  advised  by  agent  at  sub- 

station that  return  load  is  available.  Then  the  loaded 

body  of  inbound  freight  to  that  sub-station  is  for- 
warded and  the  motor  truck  exchanges  same  for  the 

previously  reported  load  of  outbound  freight  to  be  deliv- 
ered at  main  station,  where  it  is  consolidated  with  other 

city  freight  in  line  cars  made  up  daily  to  innumerable 
other  destination  points. 

From  the  above  it  is  evident  that  all  freight,  except 
possibly  the  portion  arriving  during  the  last  hour  of 
station  operating  day,  whether  between  main  and  sub- 

stations or  between  main  stations  of  the  various  rail 

roads,  is  currently  loaded  and  out  of  the  terminal.  Pre- 
viously this  freight  by  trap  cars  suffered  an  average 

three  days  delay  and  the  shuttle  movement  of  these 
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individual  cars  over  terminal  rails  interferred  with  the 

group  movement  of  complete  cuts  of  station  cars ;  hence 

the  congestion  which  previously  made  Cincinnati  noto- 
rious as  a  check-valve  in  rail  routings. 

In  May,  1917,  the  Big  Four  Railroad  permitted  a  test 

installation  between  its  five  main  and  sub-stations.  A 

special  committee  was  appointed  to  analyze  the  entire 
terminal  and  recommend  what  economies  and  benefits 

could  be  anticipated  from  completely  motorizing  Cin- 
cinnati's terminal. 

The  summary  of  this  comparative  report  prophesied 
the  following,  and  as  a  result  contracts  were  negotiated : 

Annual  economy,  $61,652.96. 
Advance  movement  of  freight,  52.4  hours. 
Increase  inbound  platform  floor  area,  14.8  per  cent. 
Increase  outbound  platform  floor  arear,  in  ratio  with 

station  operation. 
Increase  main  station  trackage,  21.4  per  cent. 
Increase  main  station  realty,  122,660  sq.ft. 
Release  66,862.5  cars  for  line  service,  per  annum. 
Extension  of  present  labor,  30.4  per  cent. 
Eliminating  the  rehandling  of  86,976  tons  of  freight, 

lessens  railroads  liability  of  loss  and  damage. 
In  1919  equipment  orders  were  entered  and  railroads 

commenced  station  changes  and  superstructure  con- 
struction. The  terminal  is  not  fully  equipped.  How- 

ever, in  recent  analysis  of  accomplishments  it  is  proved 
that,  due  to  increased  operating  costs  of  railroads  the 
prophesied  17.1  cents  per  ton  economy  is  in  practice 
actually  a  saving  of  35.2  cents  per  ton  and,  therefore, 
the  annual  economies  will  be  $126,507.75  instead  of 
$61,652.46. 

This  service  has  proved  that  all  widely  distributed 
station  facilities  can  be  laced  up  as  a  unit  without 
investment  cost  to  the  railroads,  thereby  giving  to  each 

and  every  terminal  the  benefits  of  a  union  freight  sta- 
tion. The  rates  paid  for  the  service  are  less  than  what 

interest  charges  alone  would  be  on  the  cost  of  construct- 
ing a  consolidated  terminal.  The  operating  program  of 

railroads  and  the  established  perquisites  of  shippers  are 
in  no-wise  disturbed,  but  the  railroads  at  large  through 
the  influence  of  this  current  versus  their  past  inter- 

rupted movements  enjoy  an  increase  of  terminal  rail, 
station  rail  and  station  platform  facilities.  This  increase 
can  be  perpetually  extended  at  minimum  investment,  in 
ratio  with  increasing  tonnage  demands,  which  naturally 
will  accrue  at  any  industrial  city  enjoying  better  ship- 

ping facilities. 

What's  in  a  Name? 
By  J.  A.  Raught 

On  page  278  of  American  Machinist  E.  M.  Long  wants 
to  know  the  accepted  dividing  line  between  a  worm 
and  a  helical  or  spiral  gear.  In  answer  to  his  query 

I  would  like  to  refer  him  to  the  "American  Machinist 
Gearbook,"  page  163.  Here  he  will  find  a  model  of 
sp'ral  or  worm  gears  with  six  different  ratios. 

In  answer  to  Mr.  Long's  second  question  regarding 
the  mandrels,  I  will  say  that  in  most  cases  I  have 
found  the  large  end  to  be  the  one  where  the  size 
is  stamped,  although  this  has  not  always  been  the  case. 
I  think  lathe  mandrels  should,  have  the  small  ends 

marked  "go"  and  the  large  ends  marked  "no  go,"  al- 
though in  a  great  many  cases  I  have  thought  the  only 

solution  for  this  problem  would  be  to  have  a  shoulder 
on  the  large  end  of  the  mandrel. 

What  Business  Men  Can  Do 
On  page  570  we  called  attention  to  the  attempt  of  the 

House  Appropriation  Committee  to  strangle  our  foreign- 
trade  service  by  cutting  down  the  proposed  appropriation 
from  $1,658,000  to  about  $490,000.  However,  owing  to 
the  prompt  action  of  individual  business  men  of  stand- 

ing and  of  commercial  organizations,  the  House  has 
voted  to  appropriate  approximately  $910,000,  which  is 
practically  the  amount  given  for  the  current  year.  It 
took  a  two-day  fight  on  the  floor  of  the  House  to  gain 
this,  but  it  shows  what  real  business  men  can  do  in  an 
emergency  against  a  committee  with  no  business  sense 
whatever. 

While  the  appropriation  is  considerably  less  than 
should  have  been  given,  it  is  nearly  double  the  amount 
the  Appropriation   Committee  proposed  to  allow. 

Of  course  this  bill  will  have  to  be  passed  by  the  Senate 

before  it  is  finally  settled,  but  it  isn't  likely  that  the 
S«nate  will  turn  down  anything  so  manifestly  to  the 
country's  interest  as  this. 

However — Isn't  it  about  time  to  do  something  toward 
having  responsible  committees  made  up  of  men  whose 
business  experience  will  qualify -them  to  decide  right 
on  such  questions  in  the  first  place,  and  not  have  to  be 
forced  into  it? 

A  Criticism  of  Device  for     ' 
Babbitting  Bearings 

By  Milton  Wright 

There  is  an  article  on  page  305  of  the  American 
Machinist  in  which  John  Vincent  describes  a  device  for 
babbitting  bearings.  This  device  consists  of  an  arbor 
with  four  movable  collars,  the  latter  to  be  held  against 
the  ends  of  the  bearing  by  means  of  U-shaped  springs. 

To  use  the  device  it  would  be  necessary  to  bore  the 
lips  of  the  bearings  to  exact  size  in  order  to  accommo- 

date the  narrow  shoulders  of  the  collars  upon  which  he 
depends  to  center  the  arbor.  It  would  also  be  necessary 
to  face  off  both  ends  of  the  bearings,  else  the  collars 
would  not  hold  babbitt  without  gaskets,  putty  dams,  or 
some  one  of  the  many  expedients  to  which  millwrights 
resort,  and  the  use  of  which  would  render  the  collars 
a  nuisance  rather  than  a  help. 

If  the  device  is  to  be  used  on  repetition  work,  as  in 
manufacturing,  and  the  boxes  are  split  as  shown  in  the 
drawing,  why  not  turn  the  arbor  with  permanent  col- 

lars? The  arbitrary  dimensions  of  length  of  bearing, 
distance  between  bearings  and  diameter  of  bore  are 
already  imposed  by  the  manufacturing  requirements, 
so  why  not  take  advantage  of  them? 

I  have  poured  many  hundreds  of  pounds  of  molten 
babbitt  and  it  is  my  belief  that  a  device  of  the  kind 
shown  would  be  more  bother  than  it  is  worth. 

What's  All  the  Fuss  About? 
"Manufacturers  seldom  object  to  the  use  of  the  gram 

or  the  liter.  Their  objection  is  limited  to  calling  an  inch 

25  millimeters." — Arthur  E.  Kennelly,  Electrical  Ex- 
pert, Massachusetts  Institute  of  Technology  and  Har- 
vard University. 

[The  "fuss"  is  because  manufacturers  whose  customers 
demand  accurate  machinery  object  to  calling  an  inch  25 
millimeters  when  it  is  25.4001-millimeters.  A  little 
matter  like  415-thousandths  may  not  bother  an  electrical 
expert,  but  even  a  third-rate  mechanic  would  lose  his 
job  if  he  couldn't  work  closer  than  this. J 
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Aeronautical  Session  of  Society  of 

Automotive  Engineers 

Wednesday  afternoon,  March  10,  of 
Aero  Week,  was  chosen  by  the  Society 
of  Aeronautical  Engineers  for  its  tech- 

nical meeting  in  the  Engineering  Soci- 
eties Building,  on  West  39th  St.  This 

meeting  was  followed  by  a  dinner  at  the 
Hotel  Astor  at  7  o'clock. 
The  aeronautical  vice  president  of 

the  Society,  Glenn  L.  Martin,  presided 
over  the  meeting,  which  would  have 
been  better  attended  had  the  absentees 
known  the  value  of  the  papers  to  be 
presented. 

The  first  paper  was  by  Lieutenant- 
Colonel  V.  E.  Clark,  of  the  Technical 
Section,  Air  Service,  and  dealt  in  a 
technical  way  with  airplane  perform- 

ances at  high  altitudes,  assuming  that 
the  engine  power  could  be  maintained 
constant.  Colonel  Clark  brought  with 

him  some  "movies"  taken  by  the  Army 
at  McCook  Field  and  Aberdeen  Prov- 

ing Ground. 
The  pictures  showed  the  way  in  which 

the  DeHaviland  plane  has  been  equipped 
with  flotation  gear  for  making  forced 
landings  on  the  water,  and  also  showed 
in  the  air  the  actual  drop  of  the  wheels 
from  the  landing  gear  and  the  alighting 
of  the  plane  on  water. 

The  next  views  showed  practical  tests 
made  on  rubber-covered  gasoline  tanks 
with  the  machine  gun  firing,  consecu- 

tively, armor-piercing,  incendiary  and 
ordinary  bullets.  This  particular  tank 
did  not  leak  until  the  forty-seventh 
shot,  after  which,  the  metal  in  one  cor- 

ner of  the  tank  had  been  entirely  shot 
away  and  the  rubber  finally  collapsed. 

Ground  tests  were  shown  of  a  plane 
equipped  with  the  Hart  reversible  pitch 
propeller.  Methods  of  shifting  the  pro- 

peller blades  were  shown  and  also  its 
remarkable  braking  effect  on  the  taxy- 
ing  machine. 

Following  this  came  various  views  of 
parachute  drops  made  by  the  students 
of  the  parachute  jumpers  school,  at 
Dayton,  Ohio.  Each  jumper  was 
equipped  with  two  parachutes  in  case 
of  emergency.  One  was  strapped  to 
his  chqpt  and  the  other  on  his  back. 

Free  jumps  as  well  as  "pull-offs"  were 
illustrated.  The  type  of  parachute  used 
employed  an  auxiliary  parachute  of 
about  six  feet  spread,  making  the  open- 

ing of  the  main  chute  positive. 
Most  of  the  jumps  were  made  by 

men  standing  on  the  lower  wing  and 
holding  on  to  a  strut;  ethers  were  from 

the  cockpit.  The  "pull-oflF"  gets  its 
name  from  the  fact  that  the  jumper 
maintains  his  position  while  pulling  the 
check  string  of  the  parachute  and  is 

actually  pulled  off  into  space  by  the 
main  parachute  as  it  opens  behind  the wing. 

The  type  of  the  jump  to  be  employed 
from  a  burning  machine  consists  of  a 
jump  from  the  cockpit  and  a  drop  from 
300  to  400  feet  before  the  check  string 
of  the  parachute  is  pulled.  This  is  done 
to  prevent  the  parachute  from  being 
set  afire  from  the  burning  airplane. 

Colonel  Clark  also  had  pictures  of 
Major  Schroeder  and  his  observer  on 
the  ground  and  in  the  air  in  the  Lib- 

erty Lepere  fighter  equipped  with 
supercharger. 

The  film  ended  with  some  views  of 
aerial  bombs  taken  from  the  plane 
which  dropped  them.  It  was  interest- 

ing to  note  that  the  white-painted  bomb, 
in  almost  every  case,  kept  in  the  shadow 
of  the  airplane  on  the  water  until  the 
splash  indicated  that  it  had  reached 
its  target. 

Other  papers  were  as  follows:  "Con- 
sideration of  Landing  Run  and  Get- 

away by  Standard  Types  of  Airplanes." 
by  Alexander  Klemin;  "Effect  of  Gen- 

eral Shape  of  Aviation  Engines  on  Op- 
eration of  Airplanes,"  by  Grover  C. 

Loening;  "Some  Factors  in  the  Design 
of  Airplane  Radiators,"  by  S.  R.  Par- 

sons; "The  Heat  Treating  of  Brazed 
Fittings  for  Aircraft,"  by  Archibald 
Black;  "Flying  an  Aviation  Engine  on 
the  Ground,"  by  S.  W.  Sparrow. 

In  the  evening  the  reception  commit- 
tee was  on  the  job  at  six-thirty  and  got 

the  diners  off  to  a  good  start.  The 
after-dinner  speakers  included  Major- 
General  C.  T.  Menoher,  U.  S.  A.,  and 
Commander  G.  C.  Westervelt,  U.  S.  N., 
who  spoke  respectively  on  Military  and 
Naval  Aeronautics. 

George  H.  Houston  spoke  on  air- 
planes from  the  commercial  viewpoint, 

and  Major  Maurice  Connolly  on  some 
phases  of  civil  aeronautics. 

Colonel  Thurman  H.  Bane,  head  of 
the  Army  Air  Service,  Technical  Sec- 

tion, and  Commodore  Charleton,  of  the 
Royal  Navy,  were  also  called  upon  for 
a  few  remarks. 

Factory  Changes  Hands 
The  Hardware  City  Manufacturing 

Co.  of  New  Britain,  new  owners  of  the 
Elm  City  Brass  Co.  factory,  will  take 
possession  of  the  property  about  May  1 
and  will  manufacture  trunk  hardware. 
The  new  concern  will  make  a  number  of 
alterations  in  the  buildings  and  will  in- 

stall new  machinery.  The  purchase  of 
the  factory  was  the  result  of  a  rush  of 
new  orders.  The  factory  will  employ 
about  100  hands. 

Hudson  Motor  Car  Co.  Doubles Capacity 

To  meet  steadily  increasing  demand 
for  cars  $5,750,000  has  been  expended 
by  the  Hudson  Motor  Car  Co.  during 
the  past  year  for  land,  new  buildings 
and  equipment.  Despite  difficulties  en- 

countered in  obtaining  building  mate- 
rial and  new  machinery,  the  capacity 

of  the  plant  has  been  almost  doubled, 
the  actual  manufacturing  floor  space  be- 

ing increased  more  than  50  per  cent. 
Sixty-nine  additional  acres  of  land 
have  been  occupied  near  the  main  fac- 

tory and  more  than  500,000  sq.ft.  have 
been  added  to  the  floor  space  available 
at  the  beginning  of  1919.  A  building 
devoted  exclusively  to  the  production 
of  Essex  cars,  a  complete  axle  plant 
and  a  thoroughly  equipped  heat-treat- 

ment unit  have  been  built.  A  service 
building,  said  to  be  the  largest  in  the 
world,  is  in  course  of  construction.  The 
plant  used  for  the  Essex  is  already  in 
operation,  while  the  axle  and  heat- 
treatment  units  are  in  partial  opera- 

tion, but  will  be  running  at  full  capa- 

city in  the  next  few  weeks.  In  addi- 
tion, the  capacity  of  the  power  plant 

has  been  more  than  doubled  and  the 

machine  equipment  and  production  ca- 
pacity of  the  main  factory  greatly increased. 

Honors  for  Factories 

Major-General  Clarence  R.  Edwards, 
department  commander  of  the  army  of 
the  northeast,  has  notified  the  follow- 

ing New  Britain  factories  to  send  rep- 
resentatives to  headquarters  at  Boston, 

Thursday  morning  at  10  o'clock,  to  re- ceive decorations  for  meritorious  war 
work: 

Stanley  Works,  F.  S.  Chamberlain, 
representative;  Corbin  Screw,  N.  B. 
Ford,  representative;  Landers,  Frary 
&  Clark,  representative  not  yet 
named;  Stanley  Rule  and  Level  Co., 
F.  S.  Chamberlain,  representative; 
P.  &  F.  Corbin,  J.  W.  Ryan,  represen- 

tative; North  &  Judd,  F.  S.  Chamber- 
lain, representative. 

During  the  war  the  New  Britain  fac- 
tories were  pressed  to  the  limit  of  their 

capacity  and  the  Government  inspec- 
tors were  so  favorably  impressed  with 

the  co-operation  received  that  the  mat- 
ter was  called  to  the  attention  of  the 

War  Department.  The  decoration  is  in 
the  form  of  a  certificate  congratulating 

and  thanking  all  connected  with  the 
factories  in  any  way.  The  decoration 
is  recorded  at  department  headquarters 
and  at  the  War  Department  at  Wash- 

ington, D.  C. 
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Indnsttml  Forg 
Bonus  and  Profit  Sharing  in 

Ontario  Shops 

The  Gary  Dort  Motors,  Ltd.,  Chat- 
ham, has  announced  that  a  bonus  sys- 

tem will  go  into  effect  from  the  first  of 
the  year.  The  bonus  will  amount  to  5 
per  cent  of  wages  paid  and  is  based 
wholly  on  punctuality  and  regular 
attendance. 

The  Dominion  Sheet  Metal  Co.,  Ham- 
ilton, has  granted  to  its  employees  a 

bonus  of  10  per  cent  on  wages  during 
the  past  year. 
The  International  Metal  Works  of 

Brockville,  Ont.,  employing  about  fifty 
hands,  has  announced  a  profit-sharing 
scheme  according  to  the  following  plan: 
At  the  end  of  the  year  10  per  cent  of 
the  profits  is  set  aside  for  depreciation; 
a  maximum  of  10  per  cent  is  then  paid 
on  the  capital  invested,  and  twenty-five 
per  cent  is  set  aside  as  a  rest  account 
to  provide  for  losses  or  unforseen  ex- 

penses. The  balance  is  divided  on  a 
fifty-fifty  basis  between  capital  and 
labor.  This  applies  to  those  who  have 
been  in  the  employ  of  the  company  for 
one  year  or  more.  Pajmtients  to  em- 

ployees are  made  in  twelve  or  twenty- 
four  installments,  according  to  the 
method  of  payment,  and  they  are 
divided  pro  rata,  according  to  the  earn- 

ings of  each  employee.  At  the  end  of 
five  years,  if  there  have  been  no  losses, 
a  further  distribution  is  to  be  made 
from  the  rest  account,  on  a  fifty-fifty 
basis,  between  capital  and  the  em- 

ployees who  have  been  in  the  service  of 
the  company  for  three  years  or  more. 

Ford  Trade  School  a  Philanthropic 
Institute 

The  enrollment  of  the  Ford  Motor 

Co.'s  Americanization  and  vocation 
training  school  in  Detroit  has  passed 
the  3,000  mark.  There  are  four  courses 
available  to  Ford  men:  The  English 
course,  trade  school,  service  course  and 
toolmakers'  school. 

A  four-story  30-room  building  is  oc- 
cupied almost  entirely  by  the  educa- 

tional activities  of  the  Ford  Motor  Co., 
which  teaches  English  to  its  foreign- 
bom  employees;  its  service  men  the 
proper  method  of  repairing  the  Ford 
car;  makes  toolmakers  out  of  the  work- 

men who  show  their  desire  to  advance, 
and  takes  boys  under  sixteen  whose 
parents  can  no  longer  send  them  to 
school  and  gives  them  a  combination  of 
general  schooling  and  tool  making  or 
other  trade  for  which  the  boy  shows  a 
liking.  This  latter  part  of  the  school  is 
known  as  the  Henry  Ford  trade  school 
and  is  regularly  incorporated  under  the 
Michigan  laws  as  a  private  school. 

On  entering  this  school,  the  boys  are 
granted  an  annual  scholarship  of  $400, 
which  is  paid  them  in  bimonthly  in- 

stallments and  helps  to  support  them 
while  learning  a  trade.  Provision  is 
also  made  for  increasing  this  scholar- 

ship as  the  boys  progress  and  attain 
higher  marks  in  classroom  work  and 
shop  practice. 

Besides  the  four  general  courses  are 
a  number  of  special  courses  for  fore- 

men, for  men  whose  Work  requires  their 
having  a  knowledge  of  metals  and  a 

teachers'  training  school.  All  of  the 
teachers  in  the  Ford  school  are  Ford 

men — men  who  because  of  some  espe- 
cial fitness  or  because  of  their  ability 

coupled  with  an  understanding  of  the 

"help  the  other  fellow"  spirit  have  been 
called  to  the  work  of  teaching  other 
Ford  men.  In  all,  there  are  seventy-five 
teachers  in  the  Ford  school  which  is 

more  than  the  ordinary  high  school  em- 

ploys. It  must  not  be  inferred  that  those 
men  who  are  learning  trades  do  all  their 
learning  in  the  school.  They  do  not. 
Periodically  they  attend  the  classes  to 
learn  the  theory  but  the  experience  they 
gain  from  actual  work  is  in  the  factory. 
Practice  and  theory  proceed  together 
and  all  of  the  time  the  students  are 

working  on  actual  parts  for  Ford  ma- 
chinery or  the  Ford  car,  and  they  are 

being  paid  the  regular  wage. 

The  Director  of  Sales  announces 
that  large  quantities  of  hardware  of 
various  kinds  are  included  in  Surplus 
Property  Divisicui's  List  No.  6,  to  be 
sold  through  informal  bids  which  will 
be  received  up  to  and  including  April 
7th.  Full  information  may  be  obtained 
by  addressing  any  Zone  Supply  Office 
of  the  War  Department,  or  the  Sur- 

plus Property  Division,  Munitions 
Building,  Washington,  D.  C. 

Sessions  of  Pennsylvania 
Safety  Congress 

The  Pennsylvania  Safety  Congress 
for  1920  will  be  held  at  Harrisburg, 
on  March  21,  22,  23,  24  and  25.  This 
congress  is  a  continuation  of  the  wel- 

fare and  efficiency  conferences  which 
were  held  in  the  past.  Due  to  the  war, 
these  have  been  discontinued  since 
1917.  It  is  evident  that  too  much  em- 

phasis cannot  be  placed  upon  the  mat- 
ter of  industrial  safety,  with  the  pur- 

pose of  reducing  the  great  number  of 
injuries  and  deaths.  The  arrangements 
for  the  congress  are  being  conducted 
by  the  Department  of  Labor  and  In- 

dustry, which  upon  request  will  furnish 
programs  and  other  information. 

Trade  Currents  from  New  York, 
Cleveland  and  Cincinnati 

New  York  Letter 

The  local  machine-tool  market  is  un- 
usually quiet  at  this  writing.  Although 

inquiries  are  numerous,  the  proportion 
of  orders  received  in  relation  to  the 
number  of  quotations  sent  out  is  quite small. 

Featuring  the  week  was  a  $1,000,000 
sale  by  the  Worthington  Pump  and  Ma- 

chinery Corporation  to  large  oil  inter- 
ests who  are  constructing  600  miles  of 

pipe  line  in  the  Coastal  Oil  fields. 
There  is  some  slight  increase  notice- 

able in  railroad  buying.  The  New 
York,  New  Haven  and  Hartford  com- 

pleted a  list  the  past  week  and  is  re- 
ported about  to  enter  the  market  again. 

Although  the  New  York  Central  is 
said  to  be  out  of  the  machine-tool  mar- 

ket at  present,  it  is  expected  to  replace 
much  of  the  equipment  that  will  be 
taken  over  with  its  acquisitrion  of  sev- 

eral New  York  street-railway  systems. 
The  American  Locomotive  Co.  re- 

«eived  orders  for  twelve  more  Pacific 

type  locomotives  from  the  Canadian 
National  Railways  which  brings  the 
total  requirements  for  this  road  to 
sixty-seven  engines. 

Several  new  industries  are  reported' for  the  past  week,  and  can  be  looked 
upon  as  potential  buyers  in  the 
machine-tool  market. 

Machine-tool  deliveries  are  unim- 
proved. Several  concerns  have  refused 

to  guarantee  1920  deliveries  in  certain 
lines.  These  concerns  have  made  a 
number  of  quotations  for  1921  delivery 
which  have  been  accepted. 

Conditions  in  the  used-tool  market  re- 
main undisturbed.  There  is  a  good 

volume  of  business  showing  with  sales 
favoring  woodworking  equipment  and 
small  drill  presses. 

Cleveland  Lettbb 

Further  slackening  off  in  machinery 
and  machine-tool  demand  in  the  Cleve- 

land market  is  noted  during  the  last 
week  or  ten  days.  Even  manufacturers 
and  distributors  who  have  not  been 
affected  by  this  slowing  down  now 
admit  that  orders  are  fewer  and 
smaller.  In  only  one  or  two  instances 
is  anything  like  a  normal  inquiry  re- 

ported. Much  of  the  inquiry  now  be- 
ing received  is  for  equipment  that  is 

difficult,  if  not  impossible,  to  get  at  this 
time.  This  factor  is  having  some  effect 

upon  demand  also,  leaders  in  the  in- 
dustry here  believe,  as  the  smaller  con- 
sumer, with  sufficient  business  on  hand 

to  make  it  worth  while  to  add  to  his 

equipment,  will  not  wait  for  his  regu- 
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lar  machinery  house  to  deliver  some 
months  hence,  but  goes  elsewhere  in 
search  of  his  equipment.  Thus,  it  is 
considered  largely  a  question  of  mak- 

ing delivery. 
The  larger  outlet  that  was  antici- 

pated fi^om  the  automobile  industry, 
both  in  the  Cleveland  and  Detroit  sec- 

tions, has  not  come  to  light  so  far, 
though  it  is  admitted  by  both  consumers 
and  distributors  of  tools 
that  added  equipment  is 
necessary  if  anything 
like  the  1920  production 
anticipated  some  time 
back  is  to  be  delivered 
this  year.  However,  the 

•  bulk  of  business  still  is 
coming  from  the  motor- 

car interests. 
Principal  scarcity  of 

equipment  in  this 
section  is  in  milling 
machines,  lathes  and 
shapers,  which  appear 
to    be    wanted    most. 

The  total  volume  of 
business  created  by 
these  small  orders  is 
considered  fair  on  the 
whole,  though  not  up  to 
expectations  for  this 
time. 

That  prospects  for 
added  equipment  being 
needed  in  the  immediate 
Cleveland  territory  are 
by  no  -  means  dull,  is 
seen  in  ,more  plans 
for  enlargement  and 
the  addition  of  more 
new  industries  in  the 
Cleveland  manufactur- 

ing trade.  Among  the 
latest  developments  of 
this  character  are  the 
plans  of  the  National 
Acme  Co.  to  enlarge  its 
plant,  and  the  starting 
of  construction  by  the 
Parish-Pool  Co.  of  its 
plant  on  the  South  Side, 
where  electrical  fur- 

naces will  constitute  much  of  new 
equipment  required. 

Cincinnati  Letter 

This  machine-tool  market  continues 
to  feel  the  strong  buying  demands. 
Delivery  promises  from  some  firms 
have  been  extended  well  into  December 
of  this  year,  while  the  earliest  delivery 
in  any  line  was  one  suggestion  that 
there  might  be  a  few  hand  milling  and 
grinding  machines  for  sixty-day  deliv- 

ery. Those  who  have  not  made  price 
advances  in  the  past  month  or  two  are 
planning  to  do  so  immediately;  one 
prominent  maker  of  toolroom  grinding 
machines  has  just  wired  his  agents  of 
a  price  increase,  effective  March  1. 

A  report  recently  given  wide  circu- 
lation to  the  effect  that  business  was 

falling  off  and  speculating  whether  this 
could  not  be  charged  up  to  price  in- 

creases is  said  by  responsible  machine 
makers  to  be  entirely  unwarranted.  A 
few  large  builders  some  time  ago  an- 

nounced   price    increases    which    were 

dated  far  enough  in  advance  to  give 
most  of  their  prospective  customers  a 
hurried  chance  to  come  in  under  the 

wire.  This  naturally  drew  in  an  un- 
precedented amount  of  orders  for  a  brief 

period,  and  prospects  who  might  other- 
wise not  have  closed  for  a  month  or 

two  hurriedly  placed  their  orders.  The 
slight  slack  spell  which  followed  was 
due    to    this    business    already    being 

Americanism  Applied  to  Industrial 
Relations 
(From  Industry) 

present   time    is    the 

by  both   capital    and 
THE  MOST  vital  questi

on  at  the 
economic  question  as  it  is  affected 

labor.  ...  A  great  deal  of  industrial  strife  can  be 

avoided  if  employers  take  a  human  interest  in  their  employees. 
It  seems  to  me  it  would  be  wise  for  them  to  take  as  much 

interest  in  their  workers  as  they  do  in  their  customers.  They 

should  pay  their  employees  a  living  wage.  This  wage  should 
be  sufficient  to  enable  the  worker  to  build  himself  a  home,  to 

educate  his  family,  to  bring  up  his  children  in  the  proper  way 

and  to  put  something  aside  for  his  old  age.  The  conditions 

under  which  he  works  should  be  as  sanitary  as  it  is  possible 

to  make  them  and  he  should  be  encouraged  and  given  promotion 
if  his  work  so  deserves. 

On  the  other  hand,  it  seems  to  me  that  the  working  men 
should  do  their  part  in  increasing  production  and  in  improving 
their  efficiency.  First  of  all,  the  working  men  should  seek  to 
do  all  that  would  increase  their  skill  in  turning  out  more  work 

at  the  present  time,  so  as  to  supply  the  needs  of  the  world. 
They  must  realize  that  wages  are  paid  from  profits,  and  that 

profits  cannot  be  made  unless  the  material  produced -iS- of  the 
very  best  and  that  it  is  produced  in  quantities  sufficient  to  be 
able  to  compete  with  the  production  of  other  factories,  mills 
and  shops,  which  are  working  in  the  same  field,  and  with  the 
production  of  foreign  countries.  They  must  also  realize  that 
in  order  to  get  higher  wages  it  is  necessary  to  do  their  best  and 

their  utmost  upon  all  occasions. — Leonard  Wood. 

closed.  A  large  builder  states  that  had 
this  extra  rush  of  business  been  spread 
over  the  time  it  should  naturally  have 
occupied  he  would  have  termed  it  good. 

The  lack  of  material  and  men  are  the 
main  features  delaying  production  here 
as  almost  everywhere  else.  There  is  a 
shortage  of  cold-drawn  shafting,  and  it 
is  also  found  difficult  to  obtain  an  ade- 

quate supply  of  grey-iron  castings.   ♦   
New  Officers  of  New  Britain 

Machine  Co. 
Officers  were  elected  and  business  of 

the  annual  meeting  transacted  recently 
by  the  New  Britain  Machine  Co.  The 
officers  are:  President,  F.  G.  Piatt; 
vice  president,  Mortimer  C.  Swift; 
treasurer,  Herbert  H.  Pease;  assistant 
treasurer,  Abram  Buol;  secretary, 
Robert  S.  Brown;  assistant  secretary, 
Herbert  E.  Erwin;  directors,  the  officers 
and  S.  P.  Goss,  Charles  R.  Hare,  A.  J. 
Sloper,  Charles  J.  Parker  and  J.  E. 
Cooper. 

An  "Increased  Production 

Convention" Seeing  in  increased  production  a 
means  of  restoring  normal  business  and 
price  conditions,  the  Chamber  of  Com- 

merce of  the  United  States,  it  was  an- 
nounced today,  will  make  its  eighth  an- 

nual meeting,  to  be  held  at  Atlantic 

City  April  27  to  29,  an  "Increased  Pro- 
duction   Convention." 

This  subject  is  con- 
sidered of  such  impor- 

tance that  in  working 

out  a  program  for  the 
meeting  every  topic  will 
be  considered  from  this 

viewpoint.  Lack  of  pro- 
duction, it  is  pointed 

out,  is  one  of  the  chief 
causes  of  the  high  cost 
of  living,  which  cannot 
be  reduced  until  more 

goods  are  put  on  the 
market.  The  present  is 
a  seller's  and  not  a 
buyer's  market.  Prices have  been  forced  up  by 

competitive  bidding. 
This  in  turn  has  made 
necessary  unusual  wage 
increases,  with  a  still 
further  rise  in  manu- 

facturing and  produc- tion costs. 

Even  with  the  ex- 
change situation  as  it 

is,  with  its  threatened 
curtailment  of  exports 

to  Europe,  manufactur- 
ers generally  believe  it 

will  be  a  long  time  be- 
fore production  in  the 

United  States  catches 

up  with  the  demand  for 
goods.  In  the  mean- 

time producers  are 
faced  with  the  task  not 

only  of  meeting  current 

demands,  but  with  mak- 
ing up  in  some  direc- 
tions production  lost  as 

a  result  of  the  diversion 

of  manufactured  goods  for  war  pur- 

poses. 
The  general  subject  of  increased  pro- 

duction has  been  divided  up  in  the  pro- 
gram for  the  convention  into  sub- 

subjects.  The  first  to  be  taken  up  will 
be  the  Government  in  relation  to  pro- 

duction. Under  this  heading  will  be 
considered  anti-trust  legislation  and 
taxation.  Business  of  every  kind  is 
keenly  interested  at  this  time  in  the 
situation  with  respect  to  taxation,  espe- 

cially in  the  subject  of  excess  profits taxes. 

The  second  general  subject  to  be 
taken  up  will  be  Transportation  in  re- 

lation to  production.  This  will  include 
both  land  and  water  transportation. 
One  of  the  chief  causes  of  lack  of  pro- 

duction just  now,  it  has  been  pointed 
out,  is  the  general  shortage  of  railroad 
equipment.  One  authority  estimates 
that  the  country  is  short  at  least  200,- 
000  box  cars  and  all  lines  of  industry 
have  felt  the  shortage. 

(Continued  on  Page  6i8d) 
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Condensed-Clipping  Index  of  Equipment 
Patented  Aug.  20,  1918 

Pump,    Fulflo    Electrically    Driven, 
Fulflo  Pump  Co.,   Blanchester,   Ohio. 

"American   Machinist,"    Feb.    26,    1920. 

For  ,i)ermanent  installation  on 
machines  provided  with  the  com- 

pany's drainage  systems.  It  is 
possible  to  attach  the  unit  at 
any  convenient  place,  even  where 
a  belt-driven  pump  would  be  hard 
lo  operate  on  account  of  inter- 

ference with  the  belt  by  over- 
hanging or  moving  parts.  Pump 

can  be  mounted  above  the  level 
of  the  coolant,  as  it  is  claimed 
that  it  will  hold  its  priming  with- 

out the  aid  of  check  or  foot 
valves      In  operation  attach  the  motor  cord  to  a  lamp  socket. 

StottiriK    Attachment,    Brnno. 
H.    A.    Moore   Co.,    Rochester,    N.    Y. 

"American    Machinist,"    Feb.    26,    1920. 

The  Bruno  .slotting  attachment 
tor  planers  and  shapers  can  be 
readily  attached  to  the  clapper 
of  a  shaper  by  removing  the  tool- 
post  and  using  a  clamping  bolt 
furnished  for  the  purpose.  An 
adjustable  friction  arm  provided 
with  a  spring  buffer  insures  drop- 

ping into  place  of  the  clapper  at 
end  of  the  return  stroke  to  pre- 

vent vibration  of  the  tool.  Cut- 
ting tools  can  be  made  of  ordi- 
nary stock  and  may  be  turned 

to  any  position  to  cut  on  bottom, 
side  or  top.  Three  sizes  are  made 
taking  tools  with  round  shanks 
of    the    following    sizes:    No.    0,    g  t^     i.     •       ,        •  v,   j 
to  J  in  •  No    1,  i  to  i  in.  ;  No.  2,  8  to  3  m.     Each  size  furnished 
with   two  cutting   tools.      Weight,    5    pounds. 

Lathe,    Morris    28-In.    Engine. 
Morris  Machine  Tool  Co.,  Cincinnati,  Ohio. 

"American   Machinist,"    Feb.    26,    1920. 

Specifications ;  Distance  be- tween centers  (8-ft.  bed),  3  ft. 
6.  in,  ;  swing,  over  shears  23  in., 
over  carriage  15  in.;  front  spin- 

dle bearing,  3|  x  6  in.  ;  hole 
through  spindle,  2  in.  ;  taper  hole 
in  spindle.  Morse  No.  6 ;  spindle 
speeds,  eighteen,  10  to  300  r.p.m.  ; 
counter-shaft  pulleys,  16  x  4i  in.  ; 
countershaft  speeds.  165  and  200 
r.p.m.  ;    weight,    crated    3.800    lb.. r.p.m.  ;    weignt,    cracea    j.buu    lu.. 
boxed  4,750  lb.  ;  size  of  case,  134  x  46  x  46  in.  ;  cubic  feet,  165. 

Lathe,    Borinfc. 

Springfield  Machine  Tool  Co.,  Springfield,  Ohio. 
"American   Machinist,"   Feb.    26,    1920. 

The   lathe   is   intended   only  for 
boring  and  reaming  operations  at 
high   speed.      Has   a   geared   head 
and    the    same    system    of    clutch 
controls  used  on  standard  models 
of     this     make.       Lead     screw     is 
omitted,  as  unnecessary.     The  air 
chuck    is   of    the   collapsiV)le    collet 
type.      Carriage   is  the  same   style 
commonly    used    for    boring    spin- 

dles  and    axles.      Steadyrest   is   of  • 
special    design    and    consists    of    a    counterbalanced    quick-acting 
locking  mechanism   requiring  a  push   of   the  hand   to  oiwn    it   and     • 
a   slight    pull    to    close    it. 

Roll,    Kline    BendinK. 
Kling   Brothers  Engineering  Works.    Chicago,    III. 

"American    Machinist,"    Feb.    26,    1920. 

This  machine  meas- 
ures 34  ft.  2  in.  be- 
tween housings,  and  has 

a  capacity  for  bending 
3-in.  mild-steel  plates. 
Cut  gears  and  bronze 
l>ushel  bearings  are  used 
throughout.  The  top  roll 
is  29  in.  in  diameter  and 
weighs  about  40  tons. 
The  bottom  rolls  are   21 
in.  in  diameter  and  each  has  two  roller  supports.  The  whole 
machine  is  built  on  a  rigid  cast-iron  base.  The  drive  is  by 
two  direct-current  motors,  one  for  the  main  roll  drive,  the  other 
for   power  adjustment  of   the   top   roll. 

Welding  Machine,  G.   E,   Automatic. 
General   Electric  Co.,   Schenectady,   N.   T. 

"American   Machinist,"  March   4,   1920. 

The  automatic  arc  welding  ma- 
chine is  for  use  with  the  regular 

welding  set.  but  designed  to  take 
the  place  of  hand-controlled  elec- trode. Consists  of  a  pair  of  feed 
rolls  driven  by  a  small  direct- 
current  motor,  which  draws  in 
and  delivers  to  the  arc  a  steady 
supiily  of  wire  and  automatically 
maintains  best  working  distance. 
The  whole  is  controlled  from  a 
small  panel.  The  panel  carries 
ammeter  and  voltmeter  for  weld- 

ing circuit,  as  well  as  rheostats, 
control  relay,  and  contractors  and 
switches  for  feed  motor.  Ad- 

justment of  the  feed  conditions 
made  from  the  panel. 

Htarter,    IncloKed    Faceplate    Motor. 
Cutler-Hammer    Manufacturing   Co.,    Milwaukee,    Wis. 

"American   Machinist,"   March   4.    1920. 

A  pointer  on  the  lever  and 
legends  stamped  on  cover  Indicate 
to  the  workman  whether  the 
starter  is  "oft"  or  "on."  The  in- 

closed feature  removes  all  danger 
from  exposed  parts,  and  protects 
button  and  segment  contacts  from 
damage  due  to  fine  collecting  dust 
or  spraying  water.  This  starter. 
known  as  bulletin  2.111.  is  in- 

tended    for     small     direct-current 
motors  in  exposed  locations.  It  conaists  of  the  familiar  type  of 
direct-current  hand  Htarter  inclosed  in  a  sheet-metal  case,  having 
an  external  lever  which  engages  the  movable  arm  of  the  starter. 
The  starter  is  made  in  capacities  up  to  50  hp,,  operating  at  115, 
230   and    500   volts. 

Track,   Haskell   Shop. 
Wm.  H.  Haskell  Manufacturing  Co.,  Pawtucket,  R.  I. 

"American    Machinist,"    Feb.    5,    1920. 
(Note — This  card  supersedes  previous  card  in  which  the 

manufacturer's   name   was   incorrectly  given.) 

The  body  of  the  truck  is  made 
from  J-in.  stock,  reinforced  at  the 
inside  corners  with  heavy  angle 
irons.  The  axle  is  made  from  a 
steel  bar  IJ  x  IJ  in.,  the  wheel 
bearings  being  turned  to  l/g-in. 
diameter.  The  truck  is  made  in 
one  size  only.  Dimensions:  Height. 
26  in.  ;  length.  44  in,  ;  width.  2C 
in.;  body.  21  x  31  in.,  by  13  in, 
deep;  side  wheels,  20  in.  in  diam- eter with  2}-in.  face  ;  front  whe.l 
7  in.  in  diameter  with  25-in.  fao"  : cubical  contents  of  body,  33  cu. 
ft.  ;  net  weight,  300  lb. 

Clip,  paste  on  3  x  5-in.  cards  and  file  as  desired 
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International  finance  and  its  relation 
to  world  production  has  a  prominent 
place  on  the  program.  This  subject 
will  be  discussed  both  from  the  finan- 

cier's and  the  business  man's  point  of 
view.  The  Chamber  has  just  expressed 
its  willingness  to  name  delegates  to  an 
international  financial  conference  un- 

der limitations  outlined  by  the  Treas- 
ury Department.  Lack  of  means  cf 

financing  European  industries  is  a  de- 
cided factor  in  retarding  production  in 

many  of  the  countries  of  Europe. 
,  One  general  session  of  the  convention 

will  be  given  over  to  agriculture  in  re- 
lation to  production.  Here  will  be  pre- 

sented for  discussion  the  part  of  the 
government,  the  farmer  and  the  busi- 

ness man  in  agriculture.  Secretary  of 
Agriculture  Meredith  will  speak  for  the 
government. 
Another  important  general  subject 

will  be  the  relation  of  labor  to  produc- 
tion. This  will  be  approached  from 

both  sides,  the  employee's  viewpoint  be- 
ing presented  by  a  representative  of 

the  American  Federation  of  Labor  and 

the  employer's  by  a  business   man. 
Besides  the  general  sessions  there 

will  be  held  group  meetings,  divided  as 
along  the  great  divisions  of  industry. 
In  these  meetings  the  subject  of  in- 

creased production,  as  in  the  general 
meetings,  will  be  the  main  topic  dis- 
cussed. 

B.  L.  Wennerstrom,  formerly  with 
the  E.  L.  Essley  Machinery  Co.,  Chi- 

cago, 111.,  has  been  appointed  vice  presi- 
dent and  sales  manager  of  the  Anderson 

Die  Machine  Co.,  Bridgeport,  Conn. 

F.  C.  Haeske,  formerly  sales  engi- 
neer for  the  U.  S.  Ball  Bearing  Manu- 

facturing Co.,  is  now  with  the  produc- 
tion department  of  the  Parish  &  Bing- 
ham Corporation,  Cleveland,  Ohio. 

Horace  A.  Brown,  Jr.,  who  has  been 
identified  with  the  Hyatt  Roller  Bear- 

ing Co.  for  the  last  nineteen  years,  has 
been  promoted  to  the  managership  of 
the  Motor  Bearings  Division  with  head- 

quarters at  Detroit. 

Earle  M.  Porter  has  been  appointed 
mechanical  engineer  for  Giern  &  An- 
holtt  Tool  Works,  Inc.,  Detroit,  Mich. 
Mr.  Porter  was  formerly  connected 
with  the  Willys-Overland  Co.,  Toledo, 
Ohio,  as  tool  efficiency  engineer. 

N.  Clausen  has  resigned  as  equip- 
ment engineer  of  the  Worthington 

Pump  and  Machinery  Corjtoration,  at 
the  Epping-Carpenter  plant,  Pitts- 

burgh, Pa.,  to  take  a  position  as  plant 
superintendent  of  the  John  H.  Mc- 
Gowan    Co.,    Cincinnati,    Ohio. 

W.  V.  HouCK,  formerly  factory  man- 
ager of  the  Buffalo  Metal  Goods  Co., 

located  on  P  illmore  Ave.,  Buffalo,  N.  Y., 
a  subsidiary  plant  of  the  General  Mo- 

tors Corporation,  has  severed  his  con- 
nections with  that  firm  to  become  vice 

president  and  general  manager  of  the 

O'Neil  Iron  Works,  Inc.,  Buffalo,  N.  Y. 

John  A.  Fitzgerald,  of  Ogdensbnrg, 
N.  Y.,  who  recently  returned  from 
France  after  serving  through  the  war 
as  a  K.  of  C.  secretary,  sailed  for 

Havre  on  the  "Lafayette,"  Feb.  26, 
1920.  In  Paris  Mr.  Fitzgerald  will  as- 

sume his  duties  as  managing  director  of 
La  Societe  de  Machines  Commiereiales 
at  France. 

The  American  Engineering  Company 
has  broken  ground  at  Bamesdale,  Ore., 
for  one  of  its  factories.  This  company 
has  capital  of  $250,000. 
The  Dailey  Automotive  Products 

Corporation,  Indianapolis,  Ind.,  has 
been  incorporated.  The  directors  are 
Albert  H.  Dailey,  Iva  F.  Carpenter  and 
Carey  L.  Smith. 

H.  C.  Durando  announces  that  the 
H.  C.  D.  Screw  Machine  Co.,  Hoboken, 
N.  J.,  started  its  shop  in  operation 
on  March  8.  It  is  -well  equipped  and 
able  to  .handle  screw-machine  work  of 
all  kind. 

The  Phelps  Foundry  Co.,  Phelps, 
N.  Y.,  has  been  incorporated  recently  to 
manufacture  iron  and  steel  products. 
The  directors  of  this  new  company  are : 
Walter  R.  Shover,  Thomas  Jones  and 
C.  P.  Downs. 

The  Buffalo  Forge  Co.,  Buffalo,  N.  Y., 
held  a  meeting  of  its  stockholders  to 
appoint  new  officers  as  follows:  Henry 
W.  Wendt,  president;  Edgar  F.  Wendt, 
vice  president  and  treasurer;  Henry 
W.  Wendt,  Jr.,  vice  president  and  sec- 

retary; C.  A.  Booth,  vice  president  and 
sales  manager.  The  new  directors  in- 

clude the  above  named  officers,  and  in 
addition  H.  S.  Whiting. 

The  Foster-Johnson  Reamer  Co.,  Elk- 
hart, Ind.,  has  been  incorporated  under 

the  laws  of  Indiana  with  a  capital  of 
$200,000.  This  new  corporation  will 
manufacture  expansion  reamers  and 
the  directors  are:  W.  H.  Foster,  W.  A. 
Kyte,  W.  T.  Rough,  Oscar  Kylin  and 
W.  B.  Johnson,  with  W.  H.  Foster  as 
president,  W.  B.  Johnson  as  vice  presi- 

dent and  Oscar  Kylin  as  secretary. 

Arthur  J.  Wilson,  sixty-one  years 
old,  of  789  Lexington  Ave.,  forrherly 
master  mechanic  of  the  Brooklyn  Ele- 

vated Railroad  Co.'s  yards  on  upper 
Broadway  and  later  with  the  South 
Brooklyn  plant  of  the  B.  R.  T.  Co., 
died  on  Thursday,  Feb.  12,  1920,  from 
pneumonia. 

Sage  W.  Schuyler,  vice  president  of 
the  Dodge  Manufacturing  Co.,  Misha- 
waka,  Ind.,  died  Feb.  10  from  pneru- 
monia,  aged  sixty-five  years.  He  was 
born  in  New  York,  graduated  from 
Cornell  University  and  was  a  member 
of  the  original  Cornell  crew.  In  1893 
he  had  charge  of  the  Dodge  exhibits  at 
the  World's  Fair  in  Chicago. 

The-  JS'ational  Fedleration  of  Constructioa 
Industries  wiil  hold  its  first  annual  meeting 
at  the  Hotel  Slierraan,  Chieag-o.  .Vlarch  2.4- 
25.  John  C  Praree.  Drexel  Liu  hiding.  Phil- 

adelphia, is  e.vecutive  secretary. 
Tbe  Pennsylvania  Safety  CongxesB  for 

1920  will!  be  held  at  HanriBfrarg,  P-*.,  on 
March   21,    22,   23,    24   and   25. 

The  Armriean  Society  Steel  Trea.ter»  wUI 
hold  a  meeting  at  the  Engineers'  Cluib  af Philadelphia.   March   26,    1929. 

TT>e  Association  of  Iron  and  Steel  Elec- 
trieal  Engineers  will  hold  a  mer-ttog  ait  the 
Engineers'  Cluh  of  PhUadelphla.  April  3. 

Tlie  American  Society  of  Ci\-n  ISJigmeers 
will  hold  a  meeting  Jn  Philadelphia  on -■Vprit  5,  1920. 

The  American  Society  Heating  and  Ven- 
tilating Engineers  nitl  hold  a  meeting  at 

the  Kngineers'  Club  of  Philadelr>hia.    -A.pril 

The  American  Instittrte  Electrical  Engi- 
neers will  hold  a  meeting  at  the  Engi- 
neers"   Club   of   Philadelphia,    .\pril    12. The  American  TTelding  Society  wfH  hold 

its  annual  meeting  at  the  Engineering  So- 
cieties Building.  S3  West  39th  St.,  New- 

York  City,  on  .\pr.  22.  1920,  at  10:30  am. 
Howard  C.   Forbes  is  the  secretary. 
The  Xatlonal  Metat  Trades  .4.ssociation 

will  hold  a  convention  at  the  Hotel  Astor 
.New  York  City,  on  April  19  to  22.  1920 
H.  D.   Sayre  is  the  secretary. 
The  Xational  Chamber  of  Commerce  will 

meet  in  Atlantic  City,  N.  J.,  on  April  26 27  and    28. 
The  American  Supply  and  Machinery 

Manufacturers'  Association,  the  Soutliern 
Supply  and  Machinery  Dealers'  Association and  the  National  Supply  and  Machinery 
Dealers'  .Association  will  meet  jointly  on May  17.  18  and  19  at  .Atlantic  City.  N  J 
at  the  Hotel  Marlborough-Blenheim.  F.  D. MitcHiell  is  the  secretary  and  treasurer  of 
the  American  Supply  and  Machinery  Manu- 

facturers' Association,  with  an  office  at 4II1G   Woolworth    Building.    New   York   City. 
The  National  Machine  Tool  Builders' Association  will  hold  its  spring  meeting  on 

May  20  and  21  at  the  Hotel  Traymore, Atlantic   City,    N.    J. 

The  American  Society  of  Mechanical  En- 
gmeers  will  hold  its  spring  meeting  at  St. 
Louis.  Mo.,  May  24.  25,  2«.  27,  1920.  and will  have  its  headquarters  at  the  Hotel Statler. 

The  .American  Iron  and  Steel  Institute 
will  hold  its  spring  meeting  at  the  Hotel 
Commodore,    New   York    City.    May    28. 

The  spring  meeting  of  the  American  Iron 
and  Steel  Institute  will  be  held  Mav  28  at 
the   Hotel   Commodore,    New   York. 

Tlie  American  Society  for  Testing  Mate- 
rials will  hold  its  next  annual  meeting 

during  the  week  of  June  21.  1920,  at  the 
New  Monterey  Hotel.  .\.«burv  Park,  N.  J. 
This  society  has  its  headqiiarters  in  the 
Engineers'  Club  Building.  1315  Spruce  St.. Philadelphia.  Pa.  C.  L.  Warwick  is  the 
secretary   and    treasurer. 

Boston  Branch,  Xational  Metal  Trades 
Association.  Monthly  meeting  on  first 
Wednesday  of  each  month,  alternating 
with  the  Employers'  .Association  of  Elast- 
ern  Massachusetts.  George  D.  Berrv.  sec- 

retary, room  50-51.  166  Devonshire  St.. Boston,   Mass. 

Engineers'  Club  of  Philadelphia.  Regu- 
lar meeting  the  third  Tuesday  of  the 

month.  Lewis  H.  Kenney  is  the  chairman 
of  committee  on  papers. 

Electric  Hoist  Maufacturers'  Associa- tion. Monthly  meeting  at  the  offices  of 
the  Yale  &  Towne  Manufacturing  Co..  9 
East  40th  St..  New  York  City.  Secretary 
W.  C.  Briggs.  Shepard  Electric  Crane  and Hoist   Co. 

Engineers  Society  of  'Western  Pennsyl- vania, Monthly  meeting,  third  Tuesday: 
section  meeting,  first  Tuesday.  Elmer  K. 
Hiles,  secretary,  Oliver  Building,  Pitts- burgh.   Pa. 

Philadelphia  Foundrymen's  Association. Meeting  first  Wednesday  of  each  .iionth. 
Manufacturers'  Club.  Philadelphia.  Pa.. Howard  Evans,  secretary.  Pier  45.  North 
Pliiladelphia.  Pa. 

Rochester  Society  of  Technical  Drafts- men. Monthly  meeting,  first  Thursday. 
O.  L.  ,\ngevine.  Jr..  secretary,  547  Amett 
Boulevard,   Rochester,   N.  T. 
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THE  student  of  modern  production  methods  will 
find  a  worthwhile  study  in  machine  design  in  the 
No.  21  automatic  milling  machine  that  has  taken 

its  place  in  the  line  of  machine  tools  manufactured  by 
the  Brown  &  Sharps  Man- 

ufacturing Co.,  Providence, 
R.   I. 
The  sturdy  appearance 

of  this  latest  model  shows 

that  the  company's  estab- 
lished policy  relative  to  de- 

sign and  construction  has 
been  closely  followed  as  the 
machine  has  structural 
characteristics  common  to 
the  other  models  of  column  and  knee  type  machines  of 
the  same  make.  The  distinction  of  the  new  design  lies 
in  the  application  of  the  automatic  control  of  the  spindle 
and  table  and  in  other  important  features  and  refine- 

ments that  are  mentioned  in  this  article.    The  machine  is 

The  milling  machine  described  in  this  article 
was  designed  for  the  production  of  duplicate 
parts  on  a  quantity  basis  and  is  essentially  a 
manufacturing  machine.  It  is  the  latest  devel- 

opment of  a  pioneer  manufacturing  company  that 
had  its  beginning  in  1833. 

double  acting  and  continuous  in  operation  as  will  appear 
from  Fig.  1  where  two  fixtures  holding  the  work  are 
shown  in  offset  position,  one  at  each  end  of  the  table. 
Two  sets  of  cutters  with  teeth  opposed  are  employed,  one 

     set    for    each    fixture    and 
with  the  dogs  set  correctly, 
the  machining  operation  is 
entirely  automatic  as  the 
work  of  the  operator  is 
merely  that  of  loading  and 
unloading  the  fixtures. 
The  various  automatic 

operations  of  the  spindle 
and  table  are  obtained 

through  the  medium  of  ad- 
justable dogs  located  at  the  front  side  of  the  table.  These 

cause  slow,  variable  feed  for  cutting,  and  fast,  constant 
travel  for  the  reverse.  They  are  also  used,  when  neces- 

sary, to  stop  the  spindle  during  the  reverse  movement  of 
the  table. 



650 AMERICAN     MACHINIST Vol.  52,  No.   13 

FIG.    1.      TYPICAL   ARR.A.NGE.MENT    FOR   AUTOMATIC    OPERATION 

From  the  illustration  it  may  be  seen  that  one  set  of 
cutters  is  used  to  mill  the  piece  in  one  fixture  and  that 
the  other  set  of  cutters,  with  teeth  facing  in  the  opposite 

direction,  is  used  to  mill  the  piece  in  the  opposite  fix- 
ture. While  the  cutters  engage  the  work  in  one  fixture 

the  operator  changes  the  work  in  the  other  fixture. 
When  moving  to  the  reverse  position,  the  table  travels 
at  a  constant  rate  of  210  in.  per  minute.  As  the  work 

approaches  the  cutters,  the  feed  is  automatically  re- 
duced to  proper  cutting  speed  and  the  spindle  starts 

rotating  in  the  reverse  direction  suitable  for  the  re- 
versed cutters.  This  cycle  of  operations  is  repeated 

automatically  while  the  machine  is  working.  However, 
owing  to  the  flexibility  of  control  many 
variations  are  possible.  For  instance. 

Fig.  2  illustrates  how  the  machine  op- 
erates with  one  set  of  cutters  in  con- 

nection with  index  heads.  Obviously, 
in  this  case  it  would  be  unnecessary 
to  stop  the  spindle  during  the  reverse 
stroke  of  the  table,  but  as  a  safety 
measure  for  the  operator,  the  table  is 
stopped  upon  the  completion  of  the  cut, 
protecting  the  operator  when  loading 
the  fixture.  Similar  work,  such  as 
milling  the  tangs  on  twist  drills,  could 
be  performed  with  one  set  of  cutters 
by  using  ordinary  fixtures.  The  adapt- 

ability of  a  vertical  attachment  to  the 
machine  is  shown  in  Fig.  3  where  a 
large-size,  inserted-blade,  face-milling 
cutter  is  rotated  in  the  same  direction 
for  both  cutting  operations,  although 
at  the  finish  of  each  cut  the  spindle 
is  automatically  stopped  to  prevent 
marring  the  work  when  the  table  re- 

verses and  moves  at  fast  speed  to  the 
opposite  fixture. 

The    automatic    movement    of    the 
table  and  spindle  are  controlled  by  the  fig. 

table  dogs,  v.'hich  are  quickly  and  easily 
adjusted  to  the  various  classes  of  work. 
The  movements  may  or  may  not  be 
intermittent  in  either  or  both  directions 
and  may  take  place  one  or  more  times 
according  to  arrangement  of  the  dogs. 

Four  different  style  dogs  are  required 
to  obtain  all  automatic  movements,  but 
for  ordinary  operations  two  or  three 
styles  are  usually  sufficient  as  the  set- 

ting of  the  dogs  is  quickly  and  easily 
accomplished  and  by  the  applications  of 
the  various  combinations  a  surprisingly 
large  number  of  cycles  may  be  obtained. 

Although  the  automatic  control  of  the 
spindle  and  table  is  by  means  of  the 
table  dogs,  the  same  results  may  be  at- 

tained by  hand,  employing  the  two  con- 
trolling levers  located  on  the  front  of 

the  table  saddle. 
Occasionally  the  loading  time  of  a 

piece  exceeds  the  cutting  time  and  the 
table  is  set  to  stop  for  the  safety  of  the 
operator.  Under  these  circumstance.s 
the  machine  is  semi-automatic  in  oper- 

ation, and  the  control  levers  are  em- 
ployed in  place  of  the  dogs,  the  left-hand 

lever  starting  the  table  which  has  been 
automatically  stopped  for  the  safety  of  the  operator. 

The  manipulation  of  these  controlling  levers  is  ex- 
tremely simple  and  the  ease  and  rapidity  with  which 

they  may  be  operated,  is  in  some  cases,  faster  than 
when  it  is  fully  automatically  operated. 

By  means  of  the  hand  control  levers  the  machine  may 
be  operated  as  a  plain  milling  machine,  accomplishing 
within  its  capacity  the  same  results  as  the  ordinary 
plain   milling   machine. 

Variation  of  the  spindle  speed  is  obtained  through 
change  gears  giving  sixteen  changes  in  geometrical 
progression  from  28  to  695  r.p.m.  in  either  direction. 
Although  these  gears,  shown  in  Fig.  4,  are  totally  in- 

USIXG    INDEX    HEADS    WITH    AUTOMATIC    OPERATION 
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closed  in  a  heavy  cast-iron  box,  a  full- 

size  hinged  cover  provides  ready  ac- 
cessibility. Upon  the  inside  of  this 

cover  is  cast  a  table  of  the  spindle 
speeds  with  the  proper  change  gears 
for  each. 

The  table  feeds  are  positive  and  are 
entirely  independent  of  the  spindle 
speeds.  Twelve  changes  in  geometrical 
progression  are  possible  by  means  of 
change  gears.  The  range  is  1.37  to 
18.38  in.  per  minute.  This  provides 
a  range  of  0.002  to  0.026  in.  per 
revolution  of  the  spindle  for  small 
mills  and  0.026  to  0.656  in.  per  revolu- 

tion of  the  spindle  for  large  mills.  The 
change  gears  for  the  feeds  are  inclosed 
in  a  case  similar  to  that  for  the  spindle 
speeds.  A  hole  in  the  hinged  cover 
permits  a  hand  crank  to  be  used  on 
squared  shaft  thus  providing  means 
for  a  slow  hand  feed  to  use  when 
setting   up. 

The  reverse  gearing  and  cams  that 
are    actuated    by   the   table    dogs   are 
assembled   as   a   unit   in   an   oil-tight 
ease  as  shown   in   Fig.  5.     This  unit 
of  mechanism  operates  the   stop  and 
reverse  movements  of  the  table  and  spindle.    The  gear- 

ing   is    automatically    lubricated    and    is    protected    by 
a  safety  friction  coupling  set  to  slip  at  a  predetermined 
load,  thus  guarding  again.st  possible  damage. 

A  constant-speed  drive  makes  the  machine  readily 
adaptable  to  the  application  of  a  motor  and  permits  of 
the  complete  separation  of  all  speeds  and  feeds  of  which 
there  is  a  wide  range.  The  driving  pulley  is  amply 
guarded  and  is  provided  with  a  friction  clutch  for  the 
stopping  and  starting  of  the  machine.  The  power  is 
controlled  by  a  lever  conveniently  located  at  the  front 
side  of  the  machine.  On  the  driving  shaft  is  mounted 
the  spindle  reversing  clutches,  the  spindle  stop  clutch 
and  instantaneous  braking  arrangement.  The  spiral- 
type  bevel  gearing  employed  in  the  spindle  reversing 
mechanism  and  the  back  gears  are  illustrated  in  Fig.  6. 

Feed  Gearing 

Another  unit  of  mechanism  that  responds  to  the 
action  of  the  table  dogs  is  shown  in  Fig..  7.  This  ar- 

rangement of  gearing,  etc.,  controls  the  fast  travel  and 

HUG. 

CONTINUOUS   MILLING  ViflTH   VERTICAL   ATTACHMENT 

cutting  feeds.  The  clutch  and  cams  at  the  top  of  the 
case  are  used  to  cause  the  feed  changes.  The  hardened 
spiral  gears  on  the  left  constitute  the  drive  for  the 
fast  feed  ard  the  large  worm  gear  in  the  center  acts 
in  a  similar  capacity  for  the  slow  variable  feed.  The 
table  rack  driving  pinion  may  be  seen  on  the  extreme 
left  of  the  case.  Ball  bearings  are  provided  throughout 
and  all  parts  are  provided  with  automatic  lubrication 
and  contained  in  an  oil-tight  case  that  is  located  directly 
below  the  table. 

Taper  Nose  Spindle 

The  front  end  of  the  spindle  is  tapered,  hardened  and 
ground  and  has  a  recess  to  receive  the  cutter  driver 
and  clutch  on  arbors  and  collets.  Arbors  and  collets  are 
provided  with  clutches  and  have  a  threaded  hole  in  the 
end  of  the  shank,  the  clutch  fitting  into  the  recess  in  the 
end  of  the  spindle  and  the  arbor  or  collet  being  drawn 
into  place  and  held  securely  by  the  drawing-in  bolt 
which  passes  through  the  center  of  the  spindle.  The 
threaded  end  of  the  drawing-in  bolt  enters  the  end  of  the 
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FIG.  7.     SPINDLE  DRIVE  GEARING  AND  FRICTION 
CLUTCHES 

shank  of  the  arbor  or  collet  and  is  tightened  with  a 
wrench  from  the  back  of  machine. 

Face-milling  cutters  are  drawn  directly  onto  the  taper 
nose  of  the  spindle  by  a  cutter  driver  and  the  drawing- 
in  bolt.  The  cutter  driver  fits  into  a  slot  in  the  face 
of  the  cutter  and  the  recess  in  the  spindle  and  the 
shank  is  threaded  on  the  end  to  receive  the  end  of  the 

drawing-in  bolt  which  draws  the  cutter  onto  the  spindle 
with  the  aid  of  a  wrench  from  back  of  the  machine. 

The  simplicity  and  fewness  of  parts  is  particularly 
noteworthy.  No  plates,  screws  or  loose  parts  are  used 
and  when  the  arbor,  collet  or  cutter  is  in  place  it  is 
essentially  as  firm  as  though  a  part  of  the  spindle  itself. 
Because  no  screws  or  plates  are  used  the  nose  of  the 
spindle  is  smooth  and  entirely  free  from  projections. 

The  removal  of  arbors,  collets  and  face-milling  cutters 
is  as  readily  accomplished  as  their  replacement.  This 
can  be  best  appreciated  in  the  case  of  face-milling  cut- 

ters, no  such  troublesome,  time-wasting  condition  as 
"freezing"  of  cutter  to  spindle,  being  possible. 

A  good  feature  of  the  machine  is  the  automatic  lubri- 
cation of  all  rotating  parts  within  the  frame.  Filtered 

oil  is  pumped  to  a  reservoir  cast  in  the  top  of  the 
frame  and  by  means  of  pipes  and  a  gravity  system,  oil 
is  constantly  distributed  to  the  various  bearings.  For 
heavy  manufacturing,  an  abundant  supply  of  cutter 
lubricant  is  pumped  from  a  tank  of  large  capacity 
located  within  the  base.  The  wearing  surfaces  of  the 
table  and  all  bearings  are  of  generous  proportions  and 
means  of  compensation  for  wear  is  provided  where 
necessary.  The  column,  knee  and  table  are  provided 
with  internal  bracing  and  reinforcing  ribs.  The  arbor 

is  amply  supported  by  means  of  an  adjustable  over- 
hanging arm,  and  an  arbor  yeke  furnishes  added  sup- 

port for  heavy  duty -work. 

Capacity:  Longitudinal  feed,  22  in.;  transverse  ad- 
justment, 6 J  in.;  vertical  adjustment,  14i  in.,  longi- 

tudinal feed,  automatic.  Spindle:  No.  10  taper  hole; 
hole  through  spindle,  f  i-in.  diameter.  Drive:  Diameter 
of  pulley,  13  in.;  width  of  belt,  3  in.;  5  hp.  required; 
constant  speed,  300  r.p.m. ;  sixteen  changes  of  spindle 
speeds,  28  to  695  r.p.m.  in  either  direction.  Arbor  sup- 

port: Diameter  of  hole  in  bushing,  Iji  in.;  center  of 
spindle  to  under  side  of  arm,  5 J  in.;  greatest  distance, 
end  of  spindle  to  center  in  arbor  yoke,  without  arm 
braces,  16  in.;  greatest  distance,  end  of  spindle  to  arbor 
bushing,  in  arm  braces,  lOJ  in.;  greatest  distance,  face 
of  column  to  arm  braces,  16  in.  Table:  Working  surface, 
34  X  11  in.;  overall  dimensions  of  table,  44  x  11  in.; 
3  T-slots,  i  in.  wide.  Feeds:  Positive,  independent  of 
spindle  speeds.  Twelve  changes  from  1.37  to  18.38  in. 
per  minute;  fast  travel  between  cuts,  210  in.  per  minute. 
Cutter  Lubrication:  Tank  cast  in  base;  pump  furnished 
inside  of  frame;  capacity  of  tank,  7  gal.  Vise  (flanged) 

Capacity:  6J  in.  wide,  lj'|j  in.  deep;  opens  31  in.  Floor 
Space:  At  right  angles  to  spindle,  67  in.;  parallel  to 
spindle,  59 J  in.  Weights:  Net,  about  3,350  lb.;  ready 
for  shipment,  about  3,775  lb.;  dimensions  for  shipment, 
62  X  42  X  66  inches. 

An  Improvised  Ice-Cutting  Machine 
By  F.  L.  Clark 

The  illustration  shows  an  ice-cutting  machine  which 
was  rigged  up  for  an  Iowa  small-tovra  ice  dealer  and 
which  performed  the  work  much  more  economically  than 
it  could  have  been  done  with  a  team,  the  time-honored 
way  of  harvesting  ice  in  towns  and  villages. 

There  are  ice  machines  of  several  kinds  on  the  market, 
but  the  small-town  ice  dealer  and  the  farmers  who  put 
up  ice  in  comparatively  small  quantities  can  not  afford 
them.  A  machine  like  this  one,  however,  can  be  put 
together  at  small  cost  at  ice-harvesting  time  and  taken 
apart  at  the  end  of  operations,  leaving  the  components 
available  for  other  purposes  during  the  rest  of  the  year. 

THE  ICE-CUTTING  MACHINE  AT  WORK 

A  five-horsepower  gas  engine  was  used  and  the  saw 
from  a  wood-cutting  machine.  A  sled  about  4  ft.  wide 
and  6  ft.  long  was  made  of  boards  and  2  x  4s,  a  marker 
attachment  extended  from  one  side  and  two  beams  fast- 

ened obliquely  at  the  back.  The  engine  was  mounted 
on  the  sled  and  belted  to  the  saw  which  was  set  in  front 
to  the  right. 

With  the  wood  pieces  at  the  back  the  two  men  who 
operated  the  machine  could  pull  it  along  with  littlej 
effort.  The  machine  all  assembled  weighs  but  1,000  lb. 
and  can  be  used  on  ice  too  thin  to  stand  the  weight  of  a 
team. 
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Welding  Boiler  Tubes  by  the  Electric 
Resistance  Process 

By  p.  T.  van  bibber 
Sales  Engineer,  Thomson  Electric  Welding  Company 

About  1912  the  resistance,  or  Thomson,  process 

of  electric  weldinp  was  first  tried  out  in  a  loco- 
motive shop  for  the  purpose  of  replacing  the 

oil-furnace  welding  equipment  in  safe-ending 
boiler  tubes  up  to  2J  in.  in  diameter.  At  the 
present  time,  in  shops  in  different  parts  of  the 
country  tvhere  electric  ivelding  machines  have 
been  installed,  one  will  find  many  enthusiastic 

"boosters"  for  this  process.  It  is  to  these  users 
that  we  are  indebted  for  the  information  con- 

tained in  this  article  and  for  the  benefit  of  those 
who  are  unfamAliar  with  this  adaptation  of 
resistance  welding,  an  endeavor  has  been  made  to 
cover  all  the  detaAls  possible. 

IN  USING  the  resistance  type  of  machine  for  weld- 
ing safe-ends  onto  locomotive-boiler  flues,  the  old 

tube  and  the  new  safe-end  are  gripped  securely  in 
heavy  copper  jaws  with  the  ends  to  be  joined  held  in 
alignment.    As  these  ends  are  pressed  together  a  large 

needed  for  electric  resistance  welding?  The  first  step 

in  any  method  i^  to  clear  the  tube  from  "heavy  scale, 
if  in  use  under  bad  water  conditions,  by  rolling  in  a 
large  tumbling  barrel.  After  this,  the  tubes  are  cut 
to  the  desired  length  to  remove  the  old  end  that  is 
to  be  replaced  by  the  new  section. 

In  some  shops  it  is  the  practice  to  never  allow  more 
than  one  or  two  welds  in  a  tube,  which  means  that 
after  removing  the  second  time,  the  tube  must  be  used 
in  a  shorter  boiler  than  before.  This  procedure  is 
carried  out  until  the  tube  can  only  be  used  for  small 
switching  locomotives — if  it  lasts  that  long — after 
which  it  is  scrapped.  By  this  method,  only  one  length 
of  tube  is  bought  new,  which  is  that  required  for 
the  longest  boilers. 

In  other  shops  the  writer  found  tubes  with  many 
welds,  showing  that  the  safe-ending  was  continued  in 
order  to  maintain  the  same  length  each  time  until  the 
tube  was  worn  out,  when  it  was  replaced  by  a  new 
one  of  the  required  length.  This  latter  method  neces- 

sitates buying  several  lengths  new  but  in  localities 
where  the  water  is  not  very  hard  on  tubes,  it  prevents 

FIG.   1. MACHINE   FOR  CUTTING 
OFF   FLUES 

FIG.    3. BOLT    THREADING    MACHINE    MADE    INTO    A 
SCARFING  MACHINE 

volume  of  current  from  the  secondary  winding  of  the 
transformer  is  passed  through  them.  Since  the  junc- 

tion of  the  abutting  ends  is  the  point  of  greatest 
resistance  to  the  electric  current,  the  greatest  heating 
effect  is  there  and,  usually,  on  a  2J-in.  tubs  it  requires 
only  about  15  sec.  to  secure  a  perfect  running  or 
welding  heat.  A  slight  push-up  by  the  pressure  device 
on  the  welding  machine  sticks  the  two  parts  together 
solidly  enough  so  that  the  tube  can  be  removed  to  the 
mandrel  of  a  rolling  machine,  exactly  as  is  done  when 
welding  by  the  oil-furnace  method,  and  the  weld  is 
then  completed  in  a  few  seconds  by  rolling  down 
the  joint. 

-  Since  it  is  always  necessary  to  scarf  the  ends  of 
a  tube  and  new  safe-end  before  welding  by  the  oil- 
furnace  method,  the  first  question  that  the  practical 

boiler-shop  man  will  ask  is,  How  much  preparation  is 

a  tube  from  going  to  the  scrap  pile  as  long  as  there 
is  any  good  in  it.  After  cutting  off  the  old  tubes, 
as  shown  in  Fig.  1,  which  represents  a  common  type 
of  machine  for  this  purpose,  the  tubes  are  next  scarfed, 
or  cut  off  square,  according  to  which  method  of  weld- 

ing  is   to   be   employed. 

If  a  scarf  weld  is  to  be  used,  the  old  tube  is  gen- 
erally beveled  on  the  outside  at  an  angle  of  from  45 

to  60  deg.,  according  to  the  length  of  scarf  desired, 
about  as  shown  in  Fig.  2.  The  bevel  is  wholly  a  matter 
of  personal  opinion  for  just  as  good  welds  can  be  made 
with  a  30-deg.  scarf  as  when  one  of  60  deg.  is  used.  i 

One  type  of  machine  used  for  scarfing  is  shown  in 
Fig.  3.  This  has  been  rigged  up  from  an  old  bolt-, 
threading  machine.  The  jaws  shown  at  the  left  are 
for  gripping  the  old  tube  which  is  then  fed  into  a 
revolving  chuck  by  means  of  the  handwhscJ.    This  chuck 
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contains  the  necessary  cuttei's  for  forming  the  desired 
bevel  on  the  outside  of  the  tube  end.  The  jaws  on  the 
right-hand  side  of  the  same  machine  grip  the  new 
short  ends  as  thej'  are  fed  onto  a  revolving  tapered 
reamer,  which  cuts  a  scarf  from  the  inside.  In  some 
shops,  the  scarfing  is  done  on  an  old  lathe  with  special 
fixtures,  but  the  remodeled  bolt-threading  machine 
seems  to  offer  the  most  efficient  proposition  for,  with 
this  type  of  machine,  it  is  possible  for  one  man  to 
scarf  over  60  tubes  and  ends  per  hour. 
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ENDS  PREPARED  FOR  SCARF-WELD 

If  a  straight  butt-weld  is  to  be  made  instead  of 
scarfing  the  ends  to  be  joined,  they  are  cut  off  squarely, 
as  shown  in  Fig.  4.  This  is  done  in  an  old  pipe- 
threading  machine,  or  a  lathe,  so  that  when  placed  in 
the  welding  machine,  the  abutting  ends  will  be  in  con- 

tact practically  all  the  way  around  their  circumference. 
Although  this  last  method  of  preparing  work  may  sound 
shorter  than  scarfing,  nevertheless,  from  actual  observa- 

tion of  both  methods  in  different  shops,  the  former  is 
faster  by  nearly  two  to  one. 

After  preparing  the  ends  for  welding,  if  the  tubes 
have  not  already  been  tumbled  to  remove  all  scale, 
which  usually  leaves  the  outside  surface  quite  bright 
and  clean,  it  is  necessary  to  grind  the  surface  of  both 
old  tube  and  new  ends  back  to  a  distance  of  about 
8  in.  in  order  to  secure  a  good  electrical  contact  between 
the  tube  metal  and  the  copper  jaws  of  the  welding 
machine. 

There  are  three  distinct  methods  of  welding  boiler 
tubes,  which  are  called  butt-,  scarf-  and  flash-welding. 
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FIG.    4.      ENDS   PREPARED   FOR   A    STRAIGHT    BUTT-WKUD 

the  latter  producing  the  same  effect  as  a  scarfed  joint 
when  completed.  In  the  straight  butt-weld,  the  ends 
to  be  joined  are  first  brought  firmly  together  by  means 
of  the  pressure  device  on  the  welding  machine,  and 
the  current  is  then  turned  on.  There  is  always  some 
point  around  the  circumference  of  the  tube  which  starts 
to  heat  first,  due  to  the  impossibility  of  making  the 
two  ends  to  abut  with  the  same  pressure  at  all  points 
of  their  contacting  surfaces.  However,  the  heat  will 
gradually  become  uniform  all  around  the  circumference 

before  the  welding  temperature  is  reached.  The  cun-ent 
is  maintained  through  the  tubes  until  the  joint  reaches 

a  good  running  heat,  as  evidenced  by  a  "greasy" 
appearance  of  the  surface,  when  the  pressure  is  applied 
sufl[iciently  to  push  up  the  hot  metal  about  i  in.  which 
partly  completes  the  weld.  The  jaws  are  then  released 
and  the  tube  is  immediately  thrust  onto  the  mandrel 
of  the  rolling  apparatus,  which  is  described  further  on, 
and  the  bulge  at  the  joint,  caused  by  the  pushing  up 
of  the  hot  metal,  is  rolled  down  until  the  joint  is  of 
the  same  diameter  as  the  original  tube. 

This  rolling-down  operation,  in  addition  to  reducing 
this  bulge  of  the  tube,  also  forces  a  complete  union 
cf  the  plastic  metal  of  the  two  pieces,  thereby  com- 

pleting the  weld.  From  this  it  may  be  seen  that  in 
welding  boiler  tubes,  the  welding  machine  is  only 
used  for  a  heating  device  to  supplant  the  oil  furnace, 
requiring  only  sufficient  pressure  to  stick  the  ends 
together  to  hold  it  while  removing  work  to  the  rolling 
machine  where  the  welding  is  finished. 

In  the  scarf  weld,  the  beveled  end  of  the  old  tube  is 
pushed  into  the  chamfered  end  of  the  new  piece  and  the 
current  then  turned  on  the  same  as  in  making  the 

butt-weld  just  described.  Due  to  the  "feather"  edge 
of  the  short  new  piece,  it  is  often  necessary  to  apply 
the  current  intermittently  until  the  joint  is  well  heated 
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all  around  the  circumference;  otherwise  points  of  the 
sharp  edge,  which  come  in  contact  first  with  the  opposite 
member,  will  be  burned  off  before  the  heat  is  evenly 
distributed  around  the  tube.  Owing  to  the  expanding 
effect  of  the  scarfed  ends,  it  is  not  necessary  to  apply 
so  much  pressure  as  with  the  butt-weld  when  the  metal 
ir.  plastic  in  order  to  stick  the  pieces  together  before 
rolling  down. 

With  either  of  the  above  welds,  it  is  necessary  to 
give  the  old  tube  more  projection  beyond  the  copper 
clamping  jaws  than  is  given  the  new  short  piece.  This 
is  because  the  wall  thickness  of  the  old  tube  has  been 
slightlv  reduced  by  wearing  away  in  service  and  if  the 
two  parts  were  given  the  same  projection,  the  end  of 
old  tube  would  heat  much  more  rapidly  than  that  of 
the  new  piece  since  its  resistance  to  the  electric  cur- 

rent would  be  greater,  owing  to  the  reduced  sectional 
area.  It  is  always  necessaiy  for  the  heat  to  form 
uniformly  in  each  of  the  abutting  ends  or  one  will  burn 
away  before  the  other  reaches  the  plastic  stage. 

In  making  a  flash-weld,  not  so  much  preparation 
i.s  required  as  for  the  two  other  methods  just  described ; 
hence  it  is  a  much  cheaper  job  and  yet,  from  all  tests 
made  so  far,  it  is  the  only  tj-pe  of  joint  which  is 
always  100  per  cent  perfect  when  considering  the  num- 

ber of  defective  welds  in  any  lot  of  tubes.  The  old 
tube  is  cut  off  the  right  length  in  a  machine,  which 
has  a  cutting  wheel  so  beveled  as  to  give  an  angle 
of  30  deg.  from  the  vertical  on  the  end  of  the  tube, 
as  shown  in  Fig.  5.  The  new  ends  are  bought  direct 
from  the  tube  manufacturers  with  both  ends  cut  square 
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FIG.  6.     SI.MI'LIOaT  FOR.U  OF  ROLLING  MACHINE 

and  the  surface  cleaned  well  so  that  there  is  no  prepara- 
tion needed  on  the  new  pieces.  After  cutting  off  the 

old  tube  it  is  only  necessary  to  grind  it  on  the  outside 
about  8  in.  back  from  the  end  to  insure  good  electrical 
contact.  The  old  tube  is  placed  in  the  clamps  with 
about  4  in.  of  projection  and  the  new  end  with  about 
3  in.  The  current  is  turned  on  first  and  the  pressure 
is  then  applied  very  slowly  and  steadily  to  bring  the 
abutting  ends  into  contact.  As  soon  as  they  meet,  a 
.small  arc  or  "flash"  is  formed  which  commences  to  burn 
away  the  points  of  metal  coming  into  contact  first.  This 
flashing  is  continued  until  the  abutting  ends  are  arcing 
all  the  way  around  the  circumference  and  by  this  time 
the  sharp  edge  of  the  old  tube,  although  somewhat 
burned  away  itself,  has  burned  its  way  into  the  square- 
cut  end  of  the  new  piece.  A  sudden  application  of  more 
pressure  stops  the  flashing  and  the  joint  then  quickly 
attains  the  running  or  welding  heat  as  in  the  butt-  or 
scarf-welding  method.  The  ends  are  now  shoved 
together  and  as  the  current  is  turned  off,  the  end  of 
the  old  tube  will  have  forced  itself  into  the  end  of 
the  new  piece  sufficiently  to  form  a  scarf-weld  when 
rolled  down  in  the  rolling  machine. 

Using  a  Flux 

From  statements  made  by  every  operator  inter- 

viewed, the  use  of  flux  does  not  help  the  we'ding  in 
any  way;  yet  it  is  used  in  each  shop  because  it  clears 
up  the  surface  of  the  metal  when  the  plastic  stage  is 
reached  and  enables  the  operator  to  judge  the  appear- 

ance of  the  heat  more  easily.  The  writer  is  confident 
that  if  a  new  operator  were  to  be  broken  in  on  a 
welding  machine,  he  would  soon  be  able  to  correctly 
judge  the  right  welding  heat  of  the  metal  by  its  appear- 

ance without  any  flux,  as  there  are  many  pipe  shops 
using  electric-welding  machines  for  making  joints  in 
long  coils,  where  flux  was  never  heard  of.  Each  rail- 

road shop  uses  a  slight'y  different  kind  of  flux,  but 
genera'ly  this  material  is  nothing  more  than  a  common 
yellow  clay,  streaked  with  quartz  formation,  which  has 
been  pulverized  and  thoroughly  dried  out  before  using. 

There  are  several  methods  and  machines  employed 
in  the  various  shops  for  rolling  down  and  completing 
the  weld  after  heating  the  joint  properly.  One  of  the 
simplest  machines  in  use  is  shown  in  Fig.  6.  It  consists 
of  a  power-driven  mandrel  slightly  smaller  than  the 
internal  tube  diameter,  above  which  is  a  power-driven 

roller.  This  roller  is  held  a  short  distance  above  the 
mandrel  by  a  spring.  When  the  hot  tube  is  thrust  onto 
the  mandrel,  the  upper  roller  is  brought  firmly  down 
onto  the  outside  surface  of  the  joint  by  pressure  on  a 
foot  treadle  located  under  the  table  on  which  the  device  is 
mounted.  The  pressure  is  maintained  until  the  joint 
has  been  rolled  down  to  outer  tube  size.  The  main  dis- 

advantage of  this  style  of  apparatus  is  that  the  speeds 
of  the  roller  and  the  mandrel  must  be  in  the  correct 
ratio  so  as  to  not  allow  any  slip  on  either  inner  or  outer 
surface  of  the  tube,  otherwise  the  tube  will  roll  unevenly 
and  when  finished  will  have  a  thicker  wall  on  one  side 
than  on  the  other.  However,  this  is  the  earliest  form 
of  rolling  machine  used  with  the  electric-welding 
method  and  is  still  giving  f&irly  satisfactory  service 
in  two  well-known  shops  today. 

Another  type,  which  is  more  elaborate  but  more 
positive,  is  a  three-roller  machine,  shown  in  Fig.  7. 
The  mandrel  here  is  stationary  and  the  three  idling 
rollers,  being  mounted  on  a  power-driven  head,  con- 

tinually revolve  around  it.  After  inserting  the  tube, 
which  is  also  held  stationary,  pressure  is  applied  by 
r leans  of  a  hand  lever  which  closes  the  three  rollers 
in  toward  the  center  of  the  mandrel  and  the  joint  is 
rolled  down  by  the  surface  pressure  of  the  three  rollers 
revolving  around  it.  In  order  to  still  further  insure 
uniform  rolling,  the  tube  is  turned  slightly  on  the 
mandrel  three  or  four  times  during  the  rolling  opera- 

tion since  the  mandrel  is  slightly  smaller  than  the  tube 
and  if  the  latter  were  to  be  held  in  only  one  position, 
a  difference  in  wall  thickness  on  one  side  might  result. 

Rolling  machines  of  the  types  just  described  are 
fometimes  located  in  direct  alignment  with  the  jaws  of 
the  welding  machine,  .so  that  after  obtaining  the  proper 
heat,  it  is  only  necessary  to  release  the  jaws  and  shove 
the  hot  tube  directly  onto  the  mandrel.  If  the  three- 
roller  type  is  being  used,  the  tube  is  held  stationary  by 
locking  one  jaw  of  the  welding  machine.  When  a  new 
position  on  the  mandrel  is  desired  the  jaws  are  relea.sed 
and  the  tube  allowed  to  turn  slightly  with  the  friction 
cf  the  revolving  rollers. 

Another  method  is  to  have  the  rolling  machine  in 
back  of  the  welding  machine  so  that  when  the  correct 

FIG.  7.     THE  THREE-ROLLER.  OR  HARTZ  TYPE.   MACHINE 
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heat  is  obtained,  the  tube  is  lifted  out  of  the  jaws  by 

the  operator's  assistant  who  shoves  it  onto  the  rolling 
mandrel,  leaving  the  operator  free  to  get  the  next 
tube  lined  up  in  the  machine  for  heating.  In  this 
last  method,  the  assistant  must  act  quickly  so  as  not 

Copper  Jaws 

Old  Tube '         New  Tube 
End  View  Top  View 

FIG.     9.       RECE.SSED    COPPER    CLAMPING    JAWS 

to  allow  the  joint  to  cool  down  before  the  rolling,  as 
he  cannot  transfer  the  tube  from  the  welding  to  the 

rolling  machine  as  quickly  as  the  operator  could  shove 
it  forward  onto  the  mandrel  as  first  mentioned. 

As  to  speed  in  welding,  the  writer  observed  that  the 

same  production  could  be  obtained  in  different  shops 

by  either  method  of  locating  the  rolling  machine ;  hence 

it  is  purely  a  matter  of  space  available  around  the 
welding  machine,  and  local  opinion. 

A  third  way  of  handling  the  rolling  down  is  to  have 
the  rolling  machine  built  onto  the  welding  machine, 

as  shown  in  Fig.  8.  In  this  particular  apparatus,  the 
mandrel  is  made  long  enough  to  permit  welding  in 

to  a  distance  of  10  ft.  from  the  joint,  so  as  to  reclaim 
old  short  tubes  by  making  a  new  long  one  with  a  joint 
in  the  middle.  This  reclaiming  of  tubes  has  proved 
to  be  perfectly  practical,  having  been  forced  in  one 
locomotive  shop  during  the  war  due  to  the  inability  to 
obtain  new  tube  stock.  The  mandrel  is  power  driven 
as  well  as  the  upper  roller,  while  the  two  lower  rollers 
are  idlers.  After  obtaining  the  welding  heat,  it  is 

only  necessary  to  move  the  tube  about  one  foot  to  bring 
the  joint  onto  the  rollers.  A  clutch  at  the  rear  end 
is  then  thrown  in  to  revolve  the  mandrel  and  upper 
roller,  and  pressure  is  applied  through  the  latter  by 
means  of  an  air  cylinder  mounted  above  it.  While 
being  rolled  the  tube  is  allowed  to  revolve  freely  in 
the  open  jaws  of  the  welding  machine.  The  rear  end 
of  the  tube  is  supported   on  idling  rollers. 

After  the  rolling-down  process,  which  is  the  same 
as  has  always  been  used  with  the  oil-furnace  method 
of  welding,  the  tubes  are  subjected  to  the  annealing  and 
end-swaging  processes.  They  are  then  usually  tested 
hydrostatically  for  possible  leaks  and  stacked  away 
ready  for  assembling  in  the  boiler.  The  percentage  of 
leaks  is  less  than  5  per  cent  in  any  shop,  and  in  one 
shop  they  are  so  sure  of  their  welding  that  the  tubes 
are  not  tested  until  completely  assembled  m  the  boiler 
when  the  latter  is  subjected  to  a  hydrostatic  test  as  a 

complete  unit.  This  particular  shop  uses  the  flash-weld 
method  and  has  never  had  a  defective  joint  since  the 
welding  machine  was  installed  over  four  years  ago. 

Merits  of  Electric  and  Oil  Heating 

Wlien  asked  to  compare  the  electric-  welding  with 
the  oil-furnace  method  on  boiler  tubes  of  any  size,  one 
of  the  oldest  users  of  the  former  replied  that  there 

was  "no  comparison."     Using  oil  it  was  never  possible 

to  average  over  30  or  40  welds  per  hour  on  tubes  up 
to  3  in.  with  one  furnace  and  one  gang.  This  meant 

that  the  tube  shop  was  always  behind  the  rest  of 

the  repair  departments  and  working  overtime  a  great 
deal  in  order  to  catch  up.  Fuel  oil  will  vary  greatly  in 

different  lots  as  well  as  under  different  atmospheric 

conditions,  so  the  oil  furnace  itself  is  a  constant  source 

of  aggravation  arid  calls  for  continual  adjusting,  which 
means  an  interruption  in  production  while  the  fire  is 
regulated. 

As  to  production  with  an  electric-welding  machine, 
the  average  output  on  tubes  up  to  3  in.  in  diameter, 
taken  from  all  shops  using  this  process,  will  run  60 

completed  welds  per  hour,  requiring  one  operator  and 

a  helper  at  the  machine  and  a  third  man  to  prepare  the 
work  for  welding.  In  the  days  of  piecework,  in  some 

of  the  shops,  records  show  that  the  maximum  number 
of  small  tubes  turned  out  in  any  shcp,  with  the  same 

number  of  men,  was  125  per  hour  or  a  little  better  than 
one  tube  every  30  sec.  and  this  could  be  kept  up  for 
two  hours  at  a  time  without  greatly  tiring  the  men. 
This  speed  was  obtained  by  three  different  shops,  each 

using  a  different  style  and  arrangement  of  rolling-down 
apparatus,  which  shows  that  all  of  the  methods  outlined 
previously  in  this  article  are  equally  fast. 

On  welding  superheater  tubes  at  the  reduced  section, 
where  the  diameter  at  the  point  of  weld  is  about  M  in., 
the  production  will  run  about  10  to  20  welds  per  hour, 

although  better  time  has  been  made  on  piecework.  By 

comparing  these  figures  with  the  oil-furnace  welding 
production,  even  under  the  best  of  working  conditions, 
nothing  further  need  be  said  as  to  the  speed  of  the 
electric  process. 

As  to  cost,  there  are  no  figures  available  later  than 
1916,  which  of  course  would  be  much  lower  than  at  the 

present  day,  but  by  comparing  costs  of  both  methods 
at  that  time,  taking  into  consideration  upkeep,  labor, 
cost  of  heat  either  way  and  cost  of  time  lost  by  making 

adjustments  or  repairs  to  either  apparatus,  the  elec- 
tric costs  per  1,000  tubes  welded,  is  about  one-third 

that  of  the  oil-furnace  method. 
The  only  wear  on  the  welding  machine  is  the  surface 

of  the  copper  dies  or  jaws  which  grip  the  pieces  and 
this  is  so  slight  as  to  only  require  smoothing  off  a 
few  times  a  week.  The  machine  does  not  cost  anything 
for  heating  energy  except  when  the  weld  is  being  made 
and  it  is  always  ready  for  action  as  soon  as  the  oper- 

ator has  placed  the  work  in  the  jaws.  Hence  there  is 
no  delay  in  starting  up  the  fire  in  the  morning  or  after 
lunch  hour  nor  from  the  fire  balking  at  any  time  during 
the  welding.  The  replacements  on  welding  machines  in 
all  the  shops  visited  by  the  writer  could  be  easily  cov- 

ered by  $100  during  the  last  six  years. 

In  recapitulating  the  three  methods  of  electric  weld- 
ing flues,  it  is  safe  to  say  that  the  flash-weld,  which 

produces  a  scarfed  joint  w'hen  fini.shed,  takes  the  lead 
for  simplicity  of  preparation,  speed  of  actual  welding 
and  reliability  as  to  percentage  of  failures  in  any  lot 
of  tubes. 

Next  to  this  comes  the  straight  scarf-weld,  which 
requires  machining  of  the  ends  before  welding  but 
insures  a  good  joint  after  w-elding  although  occasionally 
a  small  leak  will  show  up  on  the  first  hydrostatic  test. 
As  stated  before,  the  percentage  of  leaks  is  very  low 
with  this  type  of  weld  and  practically  negligible  with 
the  flash-weld. 

The  butt-weld,  which  was  originally  employed  in  all 
the  shops,  is  now  only  used  in  one  shop  in  the  whole 
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country,  probably  due  to  the  difficulty  in  making  a  per- 
fect weld  each  time  as  compared  to  the  ease  of  making 

a  scarf  weld.  However,  this  one  shop  claims  very  high 
efficiency  with  a  butt-weld,  both  as  to  tensile  strength, 
which  will  average  over  85  per  cent  of  original  tube 
section,  and  as  to  tightness  of  the  joint  under  pressure. 

The  principal  objection  offered  by  most  shops  against 
butt-welding  is  that  should  the  weld  prove  tight  under 
pressure,  but  still  be  a  weak  joint  mechanically,  it  might 
break  apart  in  service.  This  has  happened  in  a  few 
cases,  allowing  the  tube  to  drop  down  in  the  boiler  and 
subjecting  the  engine  crew  to  the  danger  of  scalding. 
With  a  scarf-weld,  which  generally  shows  a  tensile 
strength  equal  to  that  of  the  original  tube,  due  to  the 
area  of  the  weld,  should  the  tube  not  be  welded  strongly 
as  just  cited  and  a  break  should  occur  inside  the  boiler. 

together  of  the  plastic  metal  is  really  done  in  the  rolling 
machine.  For  fastest  operation  the  clamping  jaws 
should  be  operated  by  air  cylinders  so  that  only  a 
slight  movement  of  two  valves  is  necessary  to  lock  or 
unlock  the  tube  in  the  jaws. 

For  welding  up  to  3-in.  size  tubes,  a  machine  of 
SO-kw.  rating  ought  to  be  large  enough  to  stand  con- 

stant use.  Any  form  of  toggle  lever  or  screw-wheel 
pressure  device,  which  permits  the  operator  to  stand 
close  to  the  work  will  be  suitable,  as  not  over  1,000  lb. 
effective  pressure  is  required  on  this  size  of  work  to 
stick  the  ends  together  sufficiently  hard  for  placinj" 
in  the  rolling  machine. 

To  handle  up  to  5  a -in.  superheater  tubes,  a  machine 
of  about  75-kw.  rating  should  be  employed.  For  its 
pressure  device,  an  air  cylinder  or  hydraulic  apparatus 

FIG. ELECTRIC   WELDING  MACHINE  WITH  BUILT-ON  ROLLING    DEVICE 

the  scarf  would  prevent  the  tube  from  pulling  away 
from  its  end  and  only  a  slow  leak  could  result.  This 
sometimes  actually  happens  with  oil-furnace  welded 
tubes. 

The  Kind  of  Machine  to  Use 

As  there  are  different  styles  and  sizes  of  welding 
machines  being  used  at  the  present  time  on  fl.ue-welding, 
the  writer  will  endeavor  to  specify  special  characteris- 

tics that  should  be  sought  when  selecting  a  machine  for 
this  class  of  work,  which  is  different  from  any  other 
pipe-welding  job.  The  machine  should  be  constructed 
to  be  as  efficient  electrically  as  possible;  that  is,  the 
clamping  jaw  should  be  as  close  to  the  transformer  as 
is  practical  in  order  not  to  have  large  inductive  losses 
caused  by  the  large  gap  due  to  the  long  secondary 
leads  widely  spaced.  The  fewer  the  joints  between  the 
secondary  loop  of  the  transformer  and  the  copper  jaws 
which  grip  the  tube,  the  less  chance  will  there  be  for 
resistance  losses  that  cut  down  the  heating  effect  gradu- 

ally as  oxides  form  in  the  joints  or  by  dirt  collecting 
from  allowing  them  to  become  loose.  Although  the  jaws 
should  be  long  to  permit  thorough  water  cooling,  it  is 
only  necessary  to  grip  the  pipe  over  a  length  of  about 
2  in.  This  length  is  bored  out  to  exactly  fit  around  the 
tube  as  shown  in  Fig.  9. 

The  pressure  device  does  not  need  to  be  as  heavy 
as  would  be  used  on  the  same  welding  machine  for 
joining  ordinary  pipe  or  solid  stock,  since  the  squeezing 

may  be  used  to  best  advantage  so  as  to  secure  up  to 
three  or  four  tons'  m.aximum  effective  pressure. 

For  ordinary  butt-  or  scarf-welding,  a  hand-operated 
oil  jack  may  be  used,  although  trouble  has  been  experi- 

enced in  the  past  with  this  type  of  pressure  device 
due  to  sticking  of  the  valves  at  critical  times,  often 
spoiling  a  weld. 

Flash-Welding 

For  flash-welding,  a  toggle  lever  or  hand-screw  wheel 
on  small  machines  and  an  air  cylinder  or  hydraulic 
pressure  device  on  large  machines  must  be  used,  to  effect 
a  slow  steady  forward  movement  of  the  movable  jaw 
in  order  to  maintain  the  arc  of  the  flashing,  yet  to 
have  available  a  quick  reverse  to  break  the  parts  away 
should  they  stick  too  soon  from  too  rapid  movement 
of  the  pressure  device.  In  small  shops,  it  is  advisable 
to  install  a  75-kw.  machine  to  handle  all  sizes  of  tubes 
up  to  the  largest  superheater.  If  the  shop  is  large 
enough  to  keep  a  small  machine  busy  all  the  time  on 

tubes  up  to  3  in.,  it  will  no  doubt  pay  to  install  in  addi- 
tion, a  large  machine  just  to  handle  the  superheater 

tubes  as  well  as  any  overflow  lot  of  small  tubes.  While 
the  large  machine  will  handle  any  size,  it  is  not  so 
rapid  in  operation  on  small  tubes  as  the  smaller  one, 
and  the  bulk  of  flue-welding  is  on  small  tubes,  less  than 
10  per  cent  of  the  total  being  represented  by  the  larger 
sizes  for  superheaters. 

k 
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Hospital  Work  in  a  Large  Machine -Tool  Plant 
RECENTLY,

  an  analy- sis was  made  to  dis- 
cover, if  possible, 

whether  any  results  were 
being  obtained  from  our 
campaign  of  education  on 

safety,  accident  and  infec- 
tion prevention. 

This  campaign  extended 
over  a  period  of  five  months, 
starting  with  May  1  and 

ending  Sept.  30.  The  analy- 
sis disclosed  that  there  was 

a  total  of  60  hours  lost 
through  injuries  incurred 
in  the  plant,  and  since  we 
have  on  our  payroll  about 
1,000  men,  this  meant  the 
loss  of  3.6  minutes  per  man, 
for  the  period  of  five 
months.  There  was  $6.90 
compensation  paid.  The  60 
hours  lost  are  classified  as 
follows:  In  May,  16.2  hours 
were  lost;  in  June,  no  time 
was  lost;  in  July,  10.1  hours 
were  lost;  in  August,  13.4 
hours  were  lost ;  in  Sep- 

tember, 20.3  hours  were 
lost. 

It  might  be  well  to  state 
that  the  safety,  sanitation 

and  hea'ih  work  in  our 
plant  are  under  the  super- 

vision of  the  hospital  de- 
partment, the  personnel  of 

which    is   small,    consisting 

By  SANDFORD  DE  HART 
Director    of    Hospital,    tlie    R.    K.    Le    Blond    Machine    Tool    Co.. 

Cincinnati.   Ohio. 

One  of  the  large  problems  of  the  modern  plant  man- 
agement is  hoiv  best  to  protect  employees  from  sick- 

ness and  accidents,  and  keep  them  up  to  the  highest 
possible  state  of  physical  efficiency.  To  do  this  suc- 

cessfully means  that  work  of  this  kind  must  be  in  the 
hands  of  skillfully  trained,  foresighted  and  sympa- 

thetic people. 

PIG.    2.      THK   DEXTAL   Dii;P.A.RTMKXT 

of  the  writer,  a  surgeon,  a 
dentist  and  a  stenographer. 

It  is  the  aim  of  this  depart- 
ment to  exercise  close  and 

careful  supervision  over 
the  human  element;  just  as 
the  engineer  exercises  over 

the  inanimate  machinerj- 
technical  parts  of  the  plant. 

Our  records  show  that 
there  were  3,106  cases 
treated,  1,914  of  which  were 
first-class  surgical  cases, 
and  of  this  number  there 
was  not  a  single  serious 
accident  nor  an  eye  con- 

dition serious  enough  to  re- 
fer to  an  eye  specialist.  The 

foreign  bodies  extracted 
from  the  eye  were  for  the 
most  part  floating  particles. 
Persistent  education  and 

impressing  upon  the  men 
the  importance  of  having 
these  foreign  bodies  re- 

moved before  they  became 
adherent  to  the  eye,  were 
largely  responsible  for  our 
low  eye-trouble   rate. 

The  wearing  of  goggles 
was  made  compulsory  and 
every  objection  on  the  part 
of  the  man  using  them 
overcome.  We  found  that 

the  goggles  to  be  effective 
must  fit  closely  and  still  al- 

low air  to  circulate.     The 
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PIG.    1.      iOYE-TREATMKNT   APPARATUS 

screen  covering  on  the  outer  border  with  small  perfor- 
ations and  fitting  snugly,  brought  better  results  than 

others  which  did  not  possess  these  advantages.  How- 
ever, as  the  experience  gathered  showed  the  goggle 

question  to  be  more  or  less  a  psychological  problem, 
we  did  not  insist  on  minor  details  as  to  its  construction. 

We  were  primarily  interested  in  the  man  using  pro- 
tective goggles,  regardless  of  type.  Occasionally,  we 

would  have  a  man  who  would  discard  his  goggles  and 
go  over  to  the  grinding  wheel  to  grind  tools,  only  to  find 
that  the  result  of  his  foolishness  was  a  piece  of  emery 
burnt  into  the  cornea  of  his  eye.  This  would  necessitate 
removal  with  the  aid  of  a  local  anaesthetic,  dilatation  of 
the  pupil,  and  treatments  every  two  hours  until  after 
the  inflammatory  process  had  subsided.  A  shield  was 
placed  over  the  injured  eye  and  the  employee  kept  at 
work.  Our  eye-treatment  apparatus  is  shown  in  Fig.  1. 

It  was  found  that  by  far  the  greater  number  of  in- 
juries occurred  between  the  hours  of  seven  and  nine  in 

the  morning,  or  during  the  period  of  adjustment.  The 
accident  rate  was  considerably  higher  on  Monday  than 
it  was  the  balance  of  the  week,  with  the  possible  ex- 

ception of  Saturday  morning.  In  our  campaign  of 
accident  prevention  and  accident  reduction  this  period 
of  the  day  received  particular  attention. 

Classification  of  Injuries 

In  tne  classification  of  the  number  of  injuries,  it 
was  found  that  204  men  received  one  injury  each  and 
96  men  received  three  injuries  each.  Those  receiving 
over  6  to  12  injuries  numbered  80,  and  those  receiving 
over  12  numbered  three.  The  character  of  the  work 
performed  by  the  injured  no  doubt  accounts  to  some 
extent  for  the  percentage  of  injuries.  There  were  less 
accidents  with  men  operating  machinery  than  those 
from  falling  bodies,  lifting,  etc.     Individual  character- 

istics cf  the  employee  had  considerable  to  do  with  the 
injury;  for  instance,  the  injuries  received  by  the  three 
men  with  12  injuries  each  were  not  due  to  the  character 
of  the  work  performed. 

The  nature  of  the  injuries  received  for  the  most  part 
were  abrasions.  Next  in  frequency  were  small  lacer- 

ations, and  after\  this  were  foreign  particles  in  eyes.  Of 
the  injuries  incurred,  86  per  tent  affected  the  upper 
extremities,  involving  fingers  and  hands,  since  these 
parts  of  the  anatomy  are  the  most  exposed  to  injury. 
While  it  is  seldom  that  a  new  employee  does  not  incur 
injuries  during  the  first  two  or  three  days  of  his  enter- 

ing our  employment,  the  older  employees  are  not  im- 
mune to  accidents.  Occasionally,  we  found  a  man  who 

had  been  working  on  the  same  type  of  machine  for 
many  years  and  practically  had  mastered  every  detail 
of  the  mechanism  and  operation,  and  yet  there  was  that 
tendency  on  the  part  of  the  man  to  question  the  ability 
of  the  machine  to  do  him  personal  injury.  Hence  his 
susceptibility  to  injury  was  increased.  This  suscepti- 

bility varied  greatly  with  different  men  although  they 
were  engaged  in  the  same  class  of  work. 

Causes  of  Accidents 

Many  factors  enter  into  accident  causes.  One  cause 
may  be  a  sleepless  night,  due  to  financial  or  domestic 
troubles,  or  to  a  toothache. 

We  have  established  a  fully  equipped  dental  office  to 
take  care  of  defective  teeth,  with  a  dentist  in  charge. 
Our  dentist  is  a  picked  man,  being  chosen  not  only 
for  his  professional  ability,  but  also  for  the  keen  in- 

terest he  has  shown  in  industrial  work.  His  business 

is  to  examine  the  mouths  of  all  of  our  employees  peri- 
odically, with  the  view  of  keeping  the  mouth  in  a  hy- 

gienic condition;  in  other  words,  his  duties  are  to 
anticipate  and  prevent  toothaches,  as  it  is  the  duty  of  the 
safety  department  to  anticipate  the  occurrence  of  ac- 

cidents.    Our  dental  department  is  shovra  in  Fig.  2. 
Perhaps  there  is  no  one  cause  that  is  more  productive 

of  accidents  than  domestic  trouble  and  difficulties.  These 
difficulties  may  be  due  to  misunderstandings  between 
a  man  and  a  wife,  sickness  in  the  family,  worry  over 
the  actions  of  children,  or  to  numerous  other  causes  of 
a  similiar  nature.  To  iron  out  these  difficulties  is  the 
duty  of  our  welfare  director.  The  men  are  made  to 
understand  that  they  can  come  to  the  welfare  director 

FIO.  3.     BENCH  GRILLS  AND  EXHAUST  SYSTEM 
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with  their  troubles,  and  that  they  will  receive  sym- 
pathetic advice  and  aid.  If  the  conditions  surrounding 

a  man's  life  outside  of  the  plant  lowers  his  working 

ability,  it  is  just  as  rational  to  try  to  remedy  this  diffi- 
culty as  it  is  to  put  a  machine  into  working  order  that 

has  been  injured  through  some  unknown  cause  outside 
of  working  hours. 

Two  departments  which  have  responded  very  well  to 
our  activities  along  safety  lines  are  the  screw-machine 

department  and  the  paint  department.  With  the  screw- 
machine  department  we  experienced  considerable  trouble 
with  our  men,  in  their  susceptibility  to  boils  and  minor 
infections.  We  have  practically  eliminated  boils  and 
have  not  had  a  single  infection  from  this  department 
in  the  last  five  months,  or  since  we  have  been  sterilizing 
the  oil  once  a  week. 

With  reference  to  the  paint  department,  this  depart- 
ment has  always  been  productive  of  respiratory  and 

eye  troubles.  To  prevent  these  conditions  an  exhaust 

bench,  shovra  in  Fig.  3,  has  been  installed  for  the  paint- 
ing and  filling  of  machine  parts.  All  of  the  dust  and 

dirt,  lead  and  other  ingredients  of  the  paint  are  sucked 
by  an  exhaust  system,  through  grill  work  in  the  top  of 
the  bench  and  disposed  of  outside  of  the  shop.  The 
main  parts  of  the  benches  are  of  the  type  adopted  for 
work  benches,  being  made  up  of  standard  and  inter- 

changeable parts,  such  as  legs,  drawers,  runners  and 
other  material.  These  parts  are  carried  in  stock  in 
interchangeable  units  and  assembled  as  required. 

The  grills  are  spaced  on  about  3-ft.  centers  and  are 
approximately  3  ft.  wide,  running  the  full  depth  of  the 
bench.  They  are  set  in  flush  with  the  top  of  the  bench, 
allowing  castings  to  be  readily  slid  along  the  bench 
from  one  operation  to  the  next.  Each  of  these  grills  is 
connected  by  an  independent  duct  to  the  main  exhaust 
line  which  parallels  the  length  of  the  bench.  All  of 
the  painting  and  filling  of  cast-iron  parts,  with  the 
incidental  rubbing  down  between  the  application  of 
various  coats,  is  done  on  this  bench. 

All  the  grinding  of  small  parts  with  rough  edges 
which  the  painter  would  otherwise  have  to  chip  off  is 
also  done  on  this  bench. 

Careful  records  have  been  kept  and  the  employees  of 
this  department  placed  under  special  observation  for 
respiratory  and  eye  conditions.  Before  the  installation 
of  the  exhaust  system  the  conditions  were  more  than 
ordinarily  productive  of  traumatic  eye  conditions  and 
also  respiratory  troubles.  In  the  past  five  months  there 
have  been  no  cases  from  his  department. 

The   Scope  of  an   Industrial   Hospital 

An  industrial  hospital  to  be  efficient  must  be  more 
than  a  place  to  merely  bandage  fingers.  The  doctor 
should  be  sufficiently  familiar  with  occupational  hazards 
to  anticipate  accidents.  He  should  be  social  minded, 
so  that  a  man  will  not  feel  embarrassed  to  come  to  him 
with  small  wounds,  as  it  is  the  small  wounds  that  are 

the  most  likely  to  become  infected.  Insurance  com- 
panies tell  us  that  thei-e  is  more  time  lost  through  in- 

fections than  through  serious  accidents. 
The  study  and  elimination  of  occupational  diseases, 

including  those  due  to  industrial  poisons,  is  another 
duty  of  the  hospital  supervisor.  He  should  know  which 
occupational  diseases  induce  or  maintain  the  various 
accidents  and  how  these  conditions  are  apt  to  occur, 
and  cooperate  with  the  engineering  department  so  that 
practical  protective  measures  may  be  taken.  His  work 
is  not  to  determine  if  a  certain  man  measures  up  to  his 

job,  but  whether  he  is  physically  able  to  perform  the 
task  assigned  to  him,  or  whether  there  are  industrial 
conditions  under  which  he  is  working  that  are  harmful 
to  him  or  his  ability. 

Efficiency  is  a  synonym  for  output  and  there  can  be 
no  efficiency  where  there  is  a  likelihood  of  accidents, 
nor  can  there  be  maximum  efficiency  vvhere  the  man 
is  physically  unfit  to  perform  the  task  assigned  him. 

Designer's  Slant  on  Metric  System 
By  Malcolm  S.  Gate 

In  contemplating  the  metric  system,  it  will  be  well  to 
consider  the  chips  that  will  be  added  to  the  fires  of 
unrest  that  are  now  burning  enthusiastically. 

I  am  a  humble  machine  designer  whom  fate  and  em- 
ployers have  treated  kindly  enough  so  that  I  do  not 

contemplate  taking  a  running  jump  into  the  adjacent 
Charles  River  or  some  equally  wet  body  of  water. 

If  Congress  tells  me  to,  I  will  obediently,  if  somewhat 
sullenly,  discard  such  measuring  instruments  as  I  now 
possess,  deny  my  wife  her  new  spring  hat,  myself  my 
semi-occasional  cigar,  and  invest  the  amount  derived 
therefrom  in  replacing  my  discarded  tools  with  measur- 

ing instruments,  the  subdivisions  of  which  more  nearly 
suit  George  Q.  Meddler  (I  strongly  suspect  his  name  is 
Von  Meddler)  and  his  associates.  I  will  also  readjust 
my  life-trained  mental  process  of  thinking  in  feet  and 
inches  to  thinking  meters,  centimeters  and  millimeters, 
regardless  of  the  headaches  engendered  thereby,  and 
reattack  my  work  with  a  necessarily  diligent  if  en- 
wearied  manner — and  now  let  me  reassert  that  I  am  a 

fairly  content  and  unpugnacious  member  of  the  com- munity. 

I  am  acquainted  with  divers  fellow  craft  who  are 
just  sore  enough  at  their  jobs  that  when  being  con- 

fronted with  the  conditions  presented  above,  and  an 
unheard  of  number  of  designs,  drawings,  sketches  and 
computations  which  they  have  once  completed  and  thank- 

fully forgotten  and  which  must  be  laboriously  altered, 
will  retire  from  their  trades  with  an  abandon  which 
will  border  on  frenzy  and  go  into  snow  shoveling  or 
some  other  equally  exhilarating  and  remunerative  en- 

terprise. So  much  for  designers  and  draftsmen  who 
have  never  been  considered  of  hefty  importance  in  the 

general  industrial  scheme.  Now  let  us  come  to  the  ma- 
chinist and  other  workmen  and  we  have  something  else 

again. A  friend  of  mine  who  is  a  machinist  (a  draftsman  of 
proper  diplomacy  and  servility  may  have  a  friend  or 
two  in  this  trade)  has  recently  acquired  a  vernier  cali- 

per for  which  he  paid  in  the  vicinity  of  forty  dollars 
in  the  best  coin  of  the  realm.  To  say  that  he  is  proud 
and  jealous  of  this  instrument  would  be  hardly  broach- 

ing the  subject.  When  Congress  tells  him  that  this 
instrument  is  of  no  use  and  he  must  drop  it  into  the 

nearest  ash  can,  he  will  do  it  with  a  carefree  cheerful- 
ness; will  he  not.  By  altering  the  position  of  the  first 

two  words  of  the  last  phrase  of  the  preceding  sentence, 
you  will  get  the  right  answer. 

Likewise,  when  all  of  the  machinists  of  this  country 
are  ordered  to  deposit  their  measuring  instruments  in 
the  National  junk  pile,  composed  of  jigs,  fixtures,  tools, 
patterns  and  templets,  there  will  be  a  roar  compared 
to  which  a  full-grown  artillery  preparation  would  be 
a  whisper.     Yes, — and  could  you  blame  them? 

In  closing,  let  me  arise  to  ask:  Why  add  straws  to 
the  back  of  the  camel  whose  knees  are  already  wobbling? 
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The  Printing  Press  as  an  Aid  to  the 
Drafting  Room 

By  f.  h.  pfefferle 

In  most  instances  drawings  must  go  through  two 
or  more  stages  before  blueprints  can  be  made 
from  them.  Pencil  drawings  may  or  mny  not  be 
inked  in  for  tracing  and  in  some  cases  tracing 
may  be  omitted  and  the  blueprint  made  from  the 
pencil  drawing  direct.  Hbwever,  any  part  of  the 
routine  that  can  be  saved  is  a  distinct  gain  not 

only  in  dollars  but  in  the  time  in  which  a  draw- 
ing can  be  gotten  ready  for  the  shop.  In  this  ar- 

ticle the  author  describes  and  illustrates  a  method 
by  which  a  printing  process  can  be  used  to 
save  much  of  the  repetitive  work  required  in  tool 
designing. 

NOW  that  machine-shop  production  has  been  stan- dardized, attention  should  be  turned  toward  the 
drafting  room.  If  it  is  unprofitable  for  a  man  to 

do  mechanical  work  that  a  machine  can  do  for  him,  it  is 
just  as  unprofitable  for  a  draftsman 
to  draw  what  a  machine  can  draw  for 
him. 
When  the  war  emergency  required 

that  drawings  be  completed  in  the 

shortest  possible  time,  some  firms  re- 
sorted to  making  blueprints  directly 

from  pencil  drawings,  which  were 
made  on  vellum  paper.  This  method 
cut  down  the  work  considerably  but 
there  was  still  left  the  drudgery  and 
loss  of  time  that  accompanied  the 
making  of  a  large  number  of  draw- 

ings that  were  alike  except  for  a  few 
important  details. 
The  problem  of  making  a  great 

many  similar  drawings  confronted  the 
National  Cash  Register  Co.,  Dayton, 
Ohio,  when  it  began  to  build  its  own 
tools.  The  designing  of  a  large  numbet 
of  drill  jigs  was  an  important  item. 
Most  of  these  jigs  were  alike,  except 
for  the  method  of  clamping  the  work 
to  be  drilled,  so  that  whenever  a  new 
jig  was  designed  the  body  of  the  jig 

had  to  be  redrawn.  While  watching  a  man  working  on 
a  half-dozen  drawings  of  the  same  jig,  the  foreman  cpn- 
ceived  the  idea  of  printing  the  jig  bodies  instead  of 
drawing  them  over  and  over  again.  A  jig  body  was  im- 

mediately drawn  up  and  sent  to  the  printing  department, 
where  a  photo-engraving  was  made  on  a  zinc  plate  and 
a  number  of  copies  printed.  Fig.  1  shows  two  views  of 
the  body  of  a  single-hole  drill  jig  as  printed.  After  the 
"vitals"  and  the  method  of  clamping  a  particular  shaped 
object  have  been  drawn  in  with  pencil,  the  assembly 
appears  as  in  Fig.  2.  The  numbers  1,  2,  3,  etc.,  indicate 
the  various  parts  of  which  details  are  to  be  made,  while 
all  stock  parts  are  listed  in  the  space  provided  below. 
The  piece  to  be  worked  on  is  designated  by  dot  and  dash 
lines.  In  this  case  it  is  a  cylindrical  stud  which  is 
clamped  in  a  V-block  by  a  screw  and  bell  crank  device 
as  shown.  A  hole  is  to  be  drilled  j\,  in.  from  the  end  of 
the  stud.  When  the  piece  is  drilled,  the  clamp  is  loos- 

ened and  pushed  aside  as  indicated  by  the  dotted  lines. 
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This  facilitates  its  removal,  and  the  insertion  of  a  new 
piece.  Instead  of  being  inked  in,  the  completed  pencil 
drawing  is  shellacked  and  sent  to  the  shop.  Thus  the 

drawing  has  been  completed  in  less  than  one-fourth  the 
time  formerly  required.  Thousands  of  parts  can  be 
drilled  every  day  on  a  jig  of  this  sort,  so  only  one  will  be 
needed.  To  ink  the  drawing  and  to  make  a  blueprint  of 
it  would  be  a  mere  waste  of  time. 

This  same  method  of  making  drawings  has  been  even 
more  successfully  applied  to  small  tools,  such  as  reamers, 
end  mills,  counterbores,  etc.  Hundreds  of  such  tools  are 
designed  every  year.     All  of  these  have  standard  taper 

or  straight  .shanks.  The  shank  is  not  drawn  every  time 
a  new  cutter  is  required  but  instead  a  series  of  standard 
shanks  of  various  sizes  have  been  printed  on  vellum 
paper.  Fig.  3  is  an  example  of  a  shank  for  a  counter- 
bore.  It  will  be  noted  that  nearly  all  the  dimensions  and 

lettering  are  already  on  the  plate,  and  it  is  only  neces- 
sary for  the  designer  to  draw  in  the  desired  cutter  and 

the  few  remaining  dimensions.  Fig.  4  shows  the  com- 
plete drawing,  which  having  been  made  on  vellum  paper 

is  ready  to  be  blueprinted.  With  this  method  only  two 
steps  are  necessary  to  make  a  print  ready  for  use  in  the 
shop. 

Another  important  use  to  which  printed  forms  are  put 
is  in  the  designing  of  automatic  screw-machine  cams. 
Every  single-spindle  automatic  screw  machine  has  at 
least  three  cams.  A  front  cam,  which  operates  the  front 
cutter,  a  back  cam  which  moves  the  rear  cutter,  and  a 
lead  cam  for  revolving  the  turret.  In  laying  out  these 
cams  it  is  necessary  to  keep  in  mind  the  exact  position 
of  one  cam  with  relation  to  the  others.  To  make  clear 

this  relationship  at  all  times,  the  three  cams  are  very 
often  designed  one  on  top  of  the  other.  To  eliminate  the 
complication  which  results  from  such  a  procedure,  three 
forms,  each  of  which  is  divided  into  100  parts,  are 
printed  in  red  ink  on  a  sheet  of  vellum  paper.  In  this 
way  each  cam  may  be  designed  independently,  but  still 
the  draftsman  knows  the  exact  relation  of  any  point  on 
one  cam  to  any  point  on  the  other  two.  Fig.  5  shows 

the  back  and  lead  cams,  for  a  single-spindle  Brown  & 
Sharpe  screw  machine,  to  be  set  up  for  making  a  small 
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guard  screw.  The  front  cam  was  omitted  to 
illustrate  the  printed  form  on  which  the  cams 
are  drawn.  Below  the  lead  cam  is  shown  the 

forming  and  cut-oflf  tools  at  work.  The  leads 
and  angles  which  are  given  at  different  points 

along  the  cams  are  the  leads  of  the  milling-ma- 
chine table  and  the  angles  of  the  dividing  head 

to  be  used  in  cutting  the  cam.  In  the  block 

in  the  upper  right-hand  corner  is  noted  the 

complete  data  of  the  action  of  the  cams  in  turn- 
ing the  guard  screw.  The  great  simplification 

in  the  designing  of  cams  which  results  from 
the  above  method  is  obvious  and  can  be  used 

to  good  advantage  by  every  firm  operating  au- 
tomatic screw  machines. 

This   method   of  printing  drawings   is  also 
used  for  standard  die  shoes  and  die  holders, 

multiple-hole  drill  jigs,  milling  cutters  and  a 
number  of  other  stock  tools  and  parts.     The 

saving  of  time  resulting  from  making  draw- 
ings  in  this  way  has  paid  for  the  cost  of  the  photo- 

engravings many  times  over  every  year.     Fewer  men  are 
needed  to  do  the  work  while  the  elimination  of  the  drud- 

gery has  greatly  increased  the  efficiency  of  the  tool-de- 
signing department. 

Oxy-Acetylene  Welding  Fixtures  for 
Making  Manifolds 

By  C.  C.  Phelps 

Several  ingenious  fixtures  are  employed  to  great  ad- 
vantage in  manufacturing  manifolds  for  the  Liberty 

engines  by  means  of  the  oxy-acetylene  process  at  ths 
plant  of  the   Ireland   &   Matthews   Manufacturing  Co., 

FIG.    1.     COMPLETED  MANIFOLDS   FOR  LIBERTY  ENGINES 

1,  the  five  branch  inlets  are  first  mounted  on  their 

respective  pivots  .4  in  the  bed  of  the  fixture;  the  trunk 
of  the  manifold  is  then  placed  above  and  in  contact 
with  the  branch  lines,  so  that  the  openings  in  the  trunk 
coincide  with  the  ends  of  the  branches,  and,  finally,  the 
five  hinged  clips  R  are  swung  into  position  and  clamped 

M 
..a 

FIG. .      DETAILS    OF    FIXTURE    PROPER.      ASSE.\rBLEI) 
MANIFOLD  INDICATED  BY   DOTTED  LINES 

DETAILS    OF    SWLNG     SUPPORT    FOR    MANIFOLD 
WELDING  FIXTURE 

Detroit,  Mich.  The  fixtures  were  designed  in  accordance 
with  plans  furnished  by  the  engineering  department 
of  the  Oxweld  Acetylene  Co.,  Newark,  N.  J. 

In  assembling  the  manifold  parts  in  the  fixture,  Fig. 

I    mi  iss 
siiMi'  mk^ 

FIG.    1. Il.KTUliES    USiiU   iN    WELDING   LIBERTY    ENGINE 
.M.VNIFOLDS 

down  on  the  assembled  manifold  by  means  of  the  nand 
clamps.  The  end  of  the  trunk  is  bent  to  serve  as  one 
of  the  inlets  and  this  end  in  turn  is  inserted  over  the 

end  pivot.  The  fixture  shown  in  Fig.  2,  serves  to  hold 
the  assembled  parts  in  perfect  alignment. 

The  fixture  proper  is  suspended  at  the  ends 
to  permit  complete  freedom  of  rotation,  and 
the  points  of  suspension  are  so  located  that 
the  device  will  be  in  balance  when  containing 
the  tubing.  The  support  for  the  fixture.  Fig. 
3,  is  mounted  on  a  pedestal  in  such  manner 
as  to  allow  rotation  in  a  horizontal  plane.  Thus 
the  operator  is  enabled  to  shift  the  work  so 
that  the  blowpipe  flame  can  be  applied  in  the 
most  advantageous  manner  at  all  times.  Fig. 
4  shows  the  completed  manifold. 

During  the  war  this  company  manufactured 

various  kinds  of  tubes  and '  manifolds  for 
Liberty  and  Le  Rhone  engines,  bombs,  gas 

shells,  floats  for  the  Navy  and  poison-gas 
tanks.  When  it  is  considered  that  the  company 
had  no  welding  equipment  prior  to  May,  1918, 

great  credit  must'  be  given  to  the  inexperi- 
enced girl  operators  and  the  equipment  that 

produced  such  results. 
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A  High-Production  Pneumatic 
^Milling  Fixture 

By  p.  a.  Udall 
Chief  Tool  Designer,  The  Holt  Manufacturing  Co. 

Fig.  1  shows  a  pneumatic  milling  fixture,  designed 

for  the  Holt  Manufacturing  Co.'s  first  motion  chain 
pins,  straddle-milling  both  ends  to  a  depth  of  li  in. 
and  using  li-in.  diameter  cold-rolled  steel  cut  in  6-in. 
lengths.  This  fixture,  Fig.  1,  mills  16  pins  at  once,  with 
a  dividing  bar  A  in  the  center  to  enable  the  operator  to 
take  out  and  replace  the  first  eight  pins  while  he  is  fin- 

ishing the  rest. 
I  am  using  a  4-in.  piston  with  100-lb.  pressure.  The 

piston  plunger  is  1  ir  in  diameter,  tapered  on  the 
end  to  about  24  deg.  This  taper  works  between  two 
toggles,  with  a  reduction  of  two  to  one,  as  shown  at 
B,  top  plan,  developing  a  pressure  of  2,400  lb.  on  each 
pin.    An  eccentric  pin  C  is  provided  to  take  up  wear. 

A  snap  dog  D  with  a  square  stud  underneath  locks 
the  revolving  fixture  on  either  side,  as  shown  at  the 
left-hand  side  of  the  drawing,  and  on  the  right-hand 
side  a  similar  dog  is  provided,  but  this  one  is  locked 
and  released  by  a  thumb  screw  instead  of  a  spring. 

FIG.   3.     FIRST  EIGHT  PINS  FINISHED  AND  REMOVED 

The  most  important  feature  in  this  fixture  is  that 
any  desired  pressure  can  be  applied  on  the  V-blocks 
by  changing  the  taper  of  the  piston  plunger  G,  and, 
with  this  arrangement,  both  rows  of  pins  are  held 
with  an  equal  pressure,  tightening  its  grip  by  the 
vibration  of  the  cut.    This  fixture  milled  1,200  pins  on 

FINISH   OF  FIRST   CUT 

This  gives  the  operator  a  chance  to  release  or  lock 
the  thumb-screw  dog  E,  so  that  he  can  release  and 
revolve  the  fixture  by  handle  F  and  spring  dog  D,  lock- 

ing thumb  screw  E  when  the  feed  is  started. 
The  V-blocks  are  made  for  two  rows  of  pins  and 

spaced  so  that  they  take  a  standard  width  of  cutter 
in  the  center,  using  any  width  of  cutter  on  the  outside. 

FIG.    4.      REVOLVING    THE   FIXTURE 

both  ends  in  8  hr.,  the  fourth  day  after  its  completion 
and  no  doubt  it  will  show  still  better  results. 

Figs.  2,  3  and  4  show  the  fixture  when  in  operation. 
Fig.  2  shows  the  first  cut  just  finished;  Fig.  4  shows 
the  fixture  from  the  other  end  being  revolved  to  mill 
the  other  side;  Fig.  3  shows  the  first  eight  pins  re- 

leased and  already  taken  out. 
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FIG.    1.      PNEUMATIC  MILLING  FIXTURE  ASSEMBLY 

The  Beacon  Falls  Rubber 
Shoe  Co.  in  order  to  induce 
its  force  to  be  punctual 
and  work  steadily,  adopted  the 
scheme  of  paying  a  dollar  a 
week  bonus  to  any  employee 
who  had  a  perfect  time  record 
for  a  week.  This  resulted  in 
reducing  the  absentee  record 
by  nearly  30  per  cent.  One 
executive  has  said  that  nearly 

90  per  cent  of  all  lateness — a 
big  factor  in  industry — is 
habit.  There  are  probably 
other  good  ways  to  break  the 
habit. — Factory. 
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XX.  Welding  Jigs  and  Fixtures* 
The  various  devices  shown  in  this  article  will 

be  found  suggestive  of  others  that  may  he  ap- 
plied to  almost  every  conceivable  repetition  job. 
(Part  XIX  appeared  on  page  60S,  last  issue.) 

WHEKE  a  welding  shop  does  a  general  line  of 
work  which  includes  everything  that  comes, 
there  should  be  an  ample  assortment  of  drilled 

straps,  angle  irons,  bolts,  V-blocks,  clamps,  plates  and 
the  like.    Good  supplies  of  fireclay  and  plaster  of  paris 

are  also  very  desirable  for  supporting  or  holding 
irregular  work  that  is  apt  to  collapse  or  get  out  of  line. 
Many  times,  a  table  such  as  shown  in  Fig.  234  will 
answer  for  certain  jobs.  The  top  of  this  table  is  made 

of  a  "grated"  slab  of  cast  iron  supported  on  a  welded 
angle-  and  strap-iron  frame.  The  slots  provide  means 
for  the  insertion  of  clamping  bolts.  A  table  similar  to 
this  can  easily  be  made  in  any  welding  shop. 

Pipe  welding  is  a  very  common  and  re-occurring  job 
in  most  shops.  Some  rig  up  V-blocks,  rollers  or  other 
devices,  but  the  method  shown  in  Fig.  235  is  very  good. 

•For  the  author's  forthcoming  book  on 
AU  rights  reserved. 

'Welding  and  Cutting." 

FIG.    235.     HOLDING   PIPE    FOR  WELDING FIG.    234.      TABLE   FOR   HOLDING   WELDING   WORK 
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FIG.  236.     V-BLOCKS  FOR  HOLDIXG  SHAFTS 

FIG.    24S.      MOTOHCYCLlr;   ilAXlFOLI)    WFLDi.XO  JIG 

FIG.  239.     WELDING  A  BROXvBN  WEB  IN  THE  JIG FIG.    246.     A  WELDED  CONVEYOR   ROLLER 
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It  is  simply  a  piece  of  angle  iron  placed  on  iron  horses 
as  illustrated.  The  ends  of  the  pipe  to  be  welded  are 

cut  square  and  the  outside  ground  back  for  about  two 
or  three  inches  to  remove  rusty  scale  and  dirt.  On 

long  pieces  of  pipe  the  grinding  may  be  done  with  a 

portable  electric  grinding  machine  while  the  end  of  the 

pipe  sticks  out  a  foot  or  so  from  the  end  of  the  channel 

iron.  The  pipe  in  this  case  remains  still  and  the  grind- 
ing machine  is  moved  around  it  as  the  operator  stands 

WeMfrere 

should  not  be  clamped  in  solidly  but  should  be  so  held 
that  it  can  move  lengthwise.  This  may  be  done  by 

clamping  loosely  or  else  having  the  V-block  free  to  move 
along  the  tongue.  The  rigid  clamping  of  all  parts  would 
cause  distortion  and  springing  of  the  crankshaft. 

The  device  shown  in  Fig.  238  is  in  use  in  the  Oxweld 

shop.  Four  V-blocks  are  made  to  slide  in  a  channel  in 
the  table  and  may  be  clamped  wherever  desired.  Each 

V-block  carries  its  own  clamping  screw  for  holding  the 

FIG.  237.     JIG  FOR  HOI.niNG  CRANK.SHAFTS 

in  front  of  the  pipe  end.  The  short  or  easily  handled 
pieces  of  pipe  may  be  ground  on  a  stationary  grinding 
machine. 

The  best  part  about  using  an  angle  iron  is  that  the 
pieces  of  pipe  to  be  welded  are  held  in  line  while  being 
tacked  together.  On  ordinary  sizes  the  welder  will  have 
no  difficulty  in  turning  the  pipe  as  he  welds.  On  heavy 
pipe  some  form  of  rollers  will  be  found  very  convenient. 

A  very  simple  way  to  weld  straight  shafts  is  showm 
in  Fig.  236.  Here  the  shaft  simply  rests  on  high 

V-blocks  which  keep  it  in  line  but  do  not  interfere  with 
expansion  or  contraction. 

A  jig  for  holding  a  motor  crankshaft  broken  in  the 
shaft,  is  .shown  in  Fig.  237.  The  main  part  of  the 

crankshaft  is  clamped  to  three  V-blocks.  The  bases  of 
these  V-blocks  are  grooved  to  fit  over  a  tongue  in  the 
baseplate,  so  that  they  may  be  slid  along  in  order  to 
adjust  them  to  various  sizes  of  crankshafts,  and  yet 

keep  them  in  line.  The  V-block  holding  the  short  piece 
to  be  welded  on  is  made  in  the  same  way,  but  the  piece 

\..<a^^,^. 
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FIG.    240. ALUMINUM    CRANKCASE    STIFFENED    BY 
ANOI.lf;  IROX 

work.  For  ordinary  shaft  welding  the  table  may  be 
used  in  a  horizontal  position,  as  shown,  but  for  welding 
breaks  in  webs  the  table  may  be  tilted  as  shovra  in  Fig. 

239.  This  illustration  also  shows  the  use  of  a  coal-gas 
and  air  torch  to  heat  the  work  while  the  welder  is  using 
the  welding  torch. 

Crank  cases  or  other  automobile  parts  may  be  held 
in  order  to  prevent  distortion  as  much  as  possible,  ̂ s 
shown  in  Fig.  240.  In  this  case  angle  irons  and  short 
bolts  with  wingnuts  are  all  that  are  needed.  The  patch 
to  be  welded  in  is  shown  tacked  in  place  at  A.  Another 
application  is  shown  in  Fig.  241.  The  patch  B  has 
been  tacked  in  two  places  ready  for  welding. 

In  Fig.  242  both  angle  irons  and  mandrels  are  used 
in  the  bearings.     These  mandrels  may  be  solid  or  of 

MH.    H'l.      LARGE    SHEET-METAL  CYLINDER 
VVrOI.UI.N'l!  .)IG 

FIG.  248. APPARATtTS  FOE,  WELDING  ENDS  IN 
CYLINDEE  OR  TANKS 
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pipe  to  fit  the  bearings.  Sometimes,  where  it  is  neces- 
sary to  keep  the  bearings  cool,  a  pipe  with  elbows 

screwed  on  each  end  may  be  clamped  in.  With  the  ends 
of  the  elbows  up,  the  pipe  may  be  filled  with  water. 

FIG.    241.      ANGLE   IRON   APPLIED   TO  ANOTHER  JOB 

The  Henderson  Motorcycle  Co.  uses  the  jig  shown  in 
Fig.  243  to  hold  the  parts  of  their  exhaust  manifolds 
while  welding.  The  construction  and  operation  are 
obvious.     A  welded  manifold  is  shown  in  Fig.  244. 

Holding  Sheet-Metal  Cylinders 

A  very  simple  welding  jig  is  shown  in  Fig.  245.  This 
consists  of  four  castings:  the  base,  two  side  pieces 
and  the  hollow  mandrel.  The  cylinders  welded  are 
6  in.  in  diameter  and  8i  in.  long,  made  of  J-in.  plate. 
They  are  used  to  make  the  conveyor  roller  shown  in 
Fig.  246.     The  seam  is  welded  in  three  minutes. 

Another  cylinder  welding  jig  is  shown  in  Fig.  247. 
This  is  in  use  in  the  Thermalene  shop.  The  edges  of 

of  the  cylinder  to  be  welded  are  held  up  to  the  V-chan- 
nel  from  underneath  by  a  bar  locked  in  place  by  bolts 
and  large  wingnuts. 

The  speed  for  welding  sheet  metal  will  of  course 
vary  widely,  but  the  following  approximate  results  on 
sheet  iron  and  steel  are  a  fair  average: 

Thickness  of 

Feet  per 

me Lai hour 

20 gage 

40 

18 
35 

16 *' 

.30 

14 ** 24 
12 

•* 

22 
10 •* 

20 

3 " 

18 

The  welding  of  steel  barrels  of  about  30  to  35  gal. 
capacity,  used  for  oil  or  gasoline,  can  be  done  by  an 
operator  of  average  skill  at  the  rate  of  16  to  18  per 
day.     These  barrels  are  made  of  12-,   14-  or  18-gage 
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FIG.   242.      CRANKCASE  WITH  ANGLE  IRON   AND  BEARING 
M.'VNDRELS   IN  PLACE 

sheet  steel,  and  require  one  seam  weld,  two  complete 
end  welds,  two  bungs  welded  in  and  a  reinforcing 
ring  welded  on  each  end. 

In  welding  the  ends  on  cylinders  or  drums,  the  de- 
vice shown  in  Fig.  248  is  sometimes  used.     The  work 

FIG.   249.     WELDING  POISON-GAS  CONTAINERS 
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rests  on  a  turn  table  which  is  rotated  by  the  welder's 
foot.  A  supporting  arm  and  a  suspension  spring 
assist  the  welder  in  holding  the  gas  torch. 

The  method  of  welding  gas  containers  for  war  use 
with  Oxweld  apparatus  is  shown  in  Fig.  249.  As 
shown  at  the  right,  the  container  bottoms  are  welded 
in  while  resting  on  rollers  set  on  an  inclined  base  in 

such  a  way  as  to  present  the  work  at  the  riu-ht  angle. 

will  be  an  excess  of  production  over  consumption  and 
some  nations  will  lack  a  market. 

"Translated,  this  means  that  the  supply  will  be  greater 
than  the  demand  and  wages  and  prices  will  fall. 

"It  is  then  that  the  test  will  come.  If  the  United 
States  shall  have  used  its  period  of  prosperity  to  pre- 

pare for  depression  by  reducing  costs  of  production  and 
by  teaching  its  people  economy  and  thrift,  the  readjust- 

FIG.    250.      ANOTHER   VIEW   OF    CONTAIXER    WEIiDING    DKPARTMRXT 

Fig.  250  gives  a  better  view  of  the  bung  welding 
apparatus,  and  also  shows  the  excellent  method  of 
suspending  the  torches  when  not  in  use. 

"Prices  Are  Coming  Down" 
"The  same  economic  forces  that  have  sent  prices  up 

will  also  operate  to  bring  them  down,"  said  Calvert 
Townley,  president  of  the  American  Institute  of  Elec- 

trical Engineers  and  an  executive  of  the  Westinghouse 
Electric  and  Manufacturing  Co.,  in  a  recent  address 
before  a  meeting  of  the  Schenectady  Section. 

"Prices  are  up  because  wages  are  high ;  wages  are 
high  because,  due  to  the  war,  the  demand  for  labor  is 
greater  than  the  supply.  Much  ha»s  been  said  about  the 

existence  of  a  'new  order'  of  things  that  will  permit 
working  men  to  demand  hereafter  a  greater  reward  for 
their  labor,  but  there  is  no  indication  of  a  new  order  in 
the  facts.  The  workingKian  is  using  today  precisely 
the  means  to  gain  his  ends  that  he  has  used  for  years, 
and  that  he  is  far  more  successful  in  gaining  these  ends 
than  he  has  been  before  is  simply  due  to  the  present 
abnormal  economic  conditions  and  not  to  any  i-evolution- 
ary  changes  in  human  society. 

"As  long  as  America  is  called  upon  to  supply  a  large 
shai-e  of  the  world's  commerce,  our  factories  will  be  kept 
busy,  wages  will  stay  high,  and  so  will  prices.  But  as 
soon  as  the  European  industry  begins  to  function  prop- 

erly and  the  demands  of  commerce  shall  have  again 
become  normal,  it  seems  reasonably  certain  that  there 

ment  may  come  perhaps  without  any  serious  disturb- 
ances and  we  may  save  a  good  share  of  what  we  have 

gained  by  our  running  start. 

"But  if  we  sail  serene'y  on,  ignoring  the  possibility  of 
a  coming  storm,  if  we  continue  the  policy  of  working 
less  and  less  and  paying  more  and  more  while  Europe 
buckles  to,  the  resulting  depression  with  its  period  of 
unemployment,  suffering  and  possible  panics  is  appalling 
to  contemplate.  Then  prices  and  wages  will  come  down 
suddenly,  and  with  a  thump — such  a  thump  as  the  coun- 

try has  never  before  known. 

"Men  who  have  been  trained  to  think  straight  and 
speak  clearly  must  do  what  they  can  to  show  up  the 

idiocy  of  dwelling  in  a  fool's  paradise.  Dispel  the 
bogey  of  class  control.  Brains  have  always  ruled  the 
world  and  always  will.  Show  that  we  are  dealing  with 
a  perfectly  normal  problem  which  must  be  solved  in  con- 

formity to  well-known  natural  laws  and  not  with  any 
mysterious  unknown  or  novel  principles,  or  with  newly 
discovered  rules  of  life.  No  organized  minority  created 
for  the  avowed  purpose  of  taking  from  the  majority 
some  of  its  property  or  just  rights  can  long  prevail. 

Witness  Germany's  effort  to  subjugate  the  world.  The 
law  of  supply  and  demand  will  ultimately  just  as  surely 
bring  down  the  cost  of  living  and  wages  as  it  put  these 
items  up.  The  only  uncertain  features  are  the  time 
when  the  changes  are  to  occur  and  whether  these  costs 
and  wages  shall  be  brought  down  in  an  orderly  and 
gradual  manner  or  whether  they  shall  come  down  amid 

disaster  and  distress." 
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British  Thomson-Houston  Magneto  Methods 
By  I.  W.  CHUBB 

European  Editor,  A  nicrican  ^fachinist 

It  loas  ivith  some  dismay  that  Great  Britain 

found  herself  in  the  early  days  of  the  war  almost 

entirely  dependent  on  her  chief  enemy  for  mag- 
netos for  u$e  with  internal  combustion  engines. 

While  it  is  true  that  one  or  two  British  firyns  had 

more  or  less  successfully  entered  the  field,  prog- 
ress was  not  very  great,  and  the  opportunity  at 

the  outbreak  of  war  was  seen  and  seized  by  sev- 

eral firms  who  had  previously  been  experiment- 
ing with  magnetos  for  automobile  use. 

A  BRANCH  works  of  the  British  Thomson-Houston 
Co.,  Ltd.,  in  Coventry  was  devoted  exclusively  to 

.  magneto  production,  supplemented  subsequently 

by  an  output  from  another  works  at  Willesden,  London, 

N.  W.  More  than  one  type  of  machine  was  made  in- 

cluding the  ordinary  Bosch  type  of  pre-war  days.  Mag- 
netos of  the  sleeve  inductor  type  with  fixed  armature 

(the  inductor  rotating  at  engine  speed  in  the  case  of 

an  eight-cylinder  magneto  or  at  three-quarter  speed 
for  a  six-cylinder  magneto) ,  were  also  produced.  Some 
18,000  magnetos  of  this  type  were  produced  before 

changing  over  to  the  polar  inductor  magneto,  having 

a  stationary  armature  and  being  suitable  for  8-  to  12- 
cylinder  aircraft  engines. 

These  magnetos  have  some  special  advantages  for 

aircraft-engine  purposes,  the  mechanical  design  giving 
ease  for  dismantling  and,  as  four  sparks  are  produced 

per  revolution,  the  magneto  runs  at  half  the  speed  of 

the  rotating-armature  type.  Further,  the  inductors 
are  fixed  on  a  straight-through  shaft,  thus  resisting 
the  effect  of  engine  vibration  better  than  is  usually 
possible.  Safety  spark  gap  electrodes  are  carried  and, 

being  rotated  constantly  through  the  air,  prevent  un- 
due ionization.  A  number  of  other  features  might 

be  mentioned,  and  it  may  be  stated  that  during  the 
last   18  months  of  war  there  were  made  and  supplied 

some  25,000  of  these  magnetos,  mainly  for  eight-cylin- 
der engines. 

By  the  courtesy  of  the  British  Thomson-Houston  Co. 
the  writer  was  recently  enabled  to  spend  some  time  in 
its  Coventry  works  and  to  witness  the  process  of 
manufacturing  these  magnetos. 

The  machines  are  placed  in  the  order  of  sequence 
of  operations  on  components  as  far  as  possible  and, 
up  to  the  armistice,  at  least,  the  work  in  its  progress 
through  the  shops  did  not  deviate  from  a  straight  line. 
This,  however,  is  not  possible  without  some  exception 
in  a  time  of  transition — when  magnetos  of  more  than 
one  type  are  to  be  produced  and  the  quantities  of  each 
type  required  in  a  given  time  cannot  be  accurately 
known.  In  certain  instances — as  for  example,  the 
grinding  section — an  exception  is  made  because  the 
work  may  need  special  attention.  The  same  applies 
to  bench  lathes,  where  men  are  required  in  charge  who 
are  specially  versed  in  bench-lathe  methods.  Bench 
machines  are,  in  fact,  largely  employed  in  one  section, 
as  affording  a  better  method  of  handling  relatively 
small  details  such  as  the  contact-breaker  lever  shown 
in  Fig.  1,  in  which  is  shown  the  complete  series  of 
machining  processes. 

First  the  drop-forging  has  a  central  hole  drilled  in 
it  in  a  bench  lathe,  in  which  the  boss  is  turned  and 

faced,  as  shown  in  the  next  two  views.  The  piece  is 
next  milled  on  the  side  at  the  contact  end  and  then  on 

top,  being  in  the  sixth  operation  slotted  for  the  fiber 
heel ;  in  the  seventh  it  is  milled  for  the  contact  points, 
and  then  finally  drilled  and  tapped  at  the  same  end. 

The  magneto  parts  are  made  as  units  or  sub-units, 
and  where  two  pieces  have  to  be  assembled  together 

as  a  sub-assembly  they  are  made  in  the  same  shop  and 
proceed  in  parallel  lines  until  they  meet  at  a  given 
point  for  assembly.     Throughout  the  shops  an  endeavor 

FIG.  1.     ST.\GES  OF  WORK  OX  COXT.\CT-BREAKER  LEVER  IIU.    2.      JIILLINt;   ON    A   GEAK-CUTTING    M.\CHIXE 
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is  made  to  keep  everything  orderly,  and  for  gangways 
the  not  uncommon  expedient  is  used  of  painting  lines 
in  order  that  clear  ways  may  be  kept. 

The  parts  are  moved  from  place  to  place  in  wooden 
boxes.  Each  box  is  specially  divided  to  suit  the  de- 

tail it  is  to  contain,  but  all  boxes  are  of  the  same  size 
so  that  they  can  be  readily  stored  and  the  number 
contained  readily  counted.  Stands  at  the  machines  are 
provided,  an  attempt  being  made  to  get  the  boxes 
containing  the  parts  at  convenient  height  for  the  oper- 

ator. In  the  grinding  section  a  suction  system  of  grind- 
ing-dust  removal  is  employed,  this  being  put  into  opera- 

tion every  time  a  given  grinding  machine  is  working 
dry. 

Reference  has  been  made  to  the  gearing.  The  cut- 
ting is  an  ordinary  job  on  a  Fellows  machine  with  four 

to  six  blanks  piled  up.     The  test  for  the  teeth  is  by 

FIG.    3.    .MILLING    ARM.-^TURB    END-PIECES 

measurement  over  four  wires.  This,  however,  is  not 
found  completely  satisfactory  and  is  supplemented  by 
testing  each  wheel  in  mesh  with  a  master  wheel,  the 
gears  being  run  in  pairs  at  correct  center  distances; 
this  test  shows  whether  the  gears  will  run  easily — a 
fact  which  cannot  be  determined  simply  by  the  wire 
test.  It  is  usual  to  run  four  wheels,  two  large  and  two 
small  gears  together,  and  then  the  pairs  in  combination. 

It  is  hardly  advisable  to  describe  the  whole  of  the 
machining  operations;  in  large  part  they  follow  closely, 
and  in  fact  may  be  regarded  as  ordinary  good  practice. 
A  rotating  fixture.  Fig.  2,  u.sed  in  milling  the  housings 
will  be  of  interest;  in  this  cut  a  gear  cutting  machine 
will  be  seen  adapted  for  the  purpose.  The  operator  both 
loads  and  unloads  the  work  from  the  front  of  the  mach- 

ine, and  the  fixture  has  four  stations,  one  only  of 
course  being  operative.  The  work  is  held  in  position 
by  means  of  an  inclined  clamp  as  shown  at  the  right 
of  the  fixture.  When  tightened  up  this  clamp  tends 
both  to  force  the  work  toward  the  opposite  end  of  the 
fixture  and  also  to  pull  it  down  to  its  seat.  A  serrated 
jaw  at  the  end  opposite  the  clamp  also  tends  to  pull  the 
work  down  on  to  the  seat  and,  further,  will  swivel  a 
certain  amount  to  allow  for  small  inequalities  of  the 
work.  The  job  is  simultaneously  milled  both  on  the 
base  and  on  the  sides,  and  it  may  be  worth  noting  that 
the  work  is  of  an  aluminium-copper  alloy  containing 
not  more  than  1  per  cent.  zinc. 

FIG.    4.      ASSEMBLING    POLE    PIECES 

A  rotating  fixture,  Fig.  3,  is  employed  in  milling  the 
two  sides  of  the  armature  end  pieces,  this  being  the 
first  operation.     The  clamping  arrangement  is  obvious. 

Fig.  4  illustrates  the  assembly  of  pole  pieces.  These 
are  of  high  resistance  iron  laminations  assembled  to- 

gether in  about  the  required  quantities  by  weighing. 
The  laminations  are  first  assembled  at  A  in  the  fixture 

and  then  forced  into  the  body  by  a  screw  and  hand- 
wheel,  the  gap  for  them  in  the  body  at  B  having  already 
been  milled.  When  the  laminations  are  in  position  a 
drill  is  run  through  both  a  hole  previously  drilled  in 
the  housing  and  the  hole  punched  in  the  lamination  so 
that  the  rivet  will  be  a  good  fit.  There  are  several 
sizes  of  holes  to  be  catered  for  here  and  the  work  is 

done  on  a  four-spindle  drilling  machine  so  that  there 
need  be  no  change  of  drills.  It  may  be  added  that  for 
brass  or  aluminium  housings  beeswax  is  employed  as 
a  lubricant  when  drilling. 

An  electric  riveting  or  rather  heating  arm  is  used  in 

connection  with  the  core  of  the  rotating  type  of  arm- 
ature. The  core  is  clamping  in  a  vise,  the  fixture  form- 

ing part  of  the  circuit  and  being  controlled  by  a  switch. 
The  hanging  cable,  with  a  copper  head  added  for  weight, 
is  then  held  over  the  pin  to  be  riveted,  which  is  almost 

FIG.    u.      FIXTURE   FOR   TESTING   CAMS 
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FIGS.   6  AND  7.     THE  WINDING  MACHINES 

immediately  raised  to  the  heat  required,  the  actual 
riveting  processes  however  being  done  with  a  hammer. 
Steel  .rivets  are  used  in  the  shuttle  armatures,  and  up 
to  ̂ -in.  diameter  are  heated  in  this  way.  Low-tension 
electrical  devices  of  this  type  are  fairly  common  for 
local  heating  in  electrical  shops,  though  of  course  in 
mechanical  shops  it  is  not  usual  to  heat  rivets  in  this 
manner. 

The  disk.  Fig.  5,  is  used  when  testing  the  cams.  The 
cam  is  slipped  on  a  spindle  which  carries  an  indicating 
arm,  as  illustrated.  The  disk  bears  marks  which  show 
where  contact  should  be  made  or  broken,  and  the  limits. 
With  a  dummy  contact  breaker  on  the  appliance  the 
cam  will  break  the  circuit  to  the  lamp  A  and  thus  shut 
off  the  light  at  the  break  position.  Cams  are  ground 
from  a  former  on  an  oscillating  mandrel,  the  master 
cam  being  six  times  the  size  of  the  cam  required. 

The  finest  limit  employed  in  the  shops  is  0.0003  in. 
The  limits  are  however  usually  set  down  in  millimeters, 
although  this  is  not  necesesarily  known  to  the  operator, 
who  works  to  a  fixed  limit  gage. 

The  permanent  magnets  are  of  hardened  tungsten 
steel  and  as  supplied  by  the  Sheffield  manufacturers 
have  the  pole  faces  and  edges  ground  after  hardening, 
the  limits  for  the  distance  between  the  pole  faces  being 
plus  and  minus  0.2  mm.,  and  for  width  of  holes,  plus 
and  minus  0.15  mm.  The  highest  magnetic  quality 
in  the  materials  is  necessary  because  the  electrical  ef- 

ficiency of  a  magneto  is  greatly  dependent  on  the  arm- 
ature-core flux  that  is  produced  under  working  condi- 

tions, the  spark  energy  being  in  fact  proportional  to 
the  square  of  this  flux.  After  no  little  research,  elab- 

orate methods  for  quickly  testing  the  magnetic  quality 
of  each  magnet  have  been  developed.  The  instrument 
used  for  this  purpose  is  of  the  moving-coil  type  from 
which  the  ordinary  form  of  permanent  magnet  has 
been  removed.  Special  soft-iron  pole  pieces  are  fitted, 
the  instrument  being  designed  so  that  the  magnet  be- 

ing tested  can  be  quickly  fitted  to  these  poles.  A  coil 
is  placed  above  each  pole  and  when  the  magnet  is  in 
position  on  the  instrument  each  limb  is  surrounded  by 
a  winding  through  which  current  can  be  passed. 

In  testing,  each  magnet  is  first  magnetized  by  coils 
on  a  block  of  soft  iron  so  arranged  that  when  it  is 

placed  on  the  block  the  coils  embi-ace  the  limbs.  The 
circuit  through  the  coils  is  then  closed  by  means  of  a 
switch  two  or  three  times,  thus  effectively  magnetizing 
the  magnet.     A  constant  current  is  maintained  through 

the  moving  coil  of  the  in- 
strument, with  the  result 

that  when  the  magnet  is  fit- 
ted to  its  soft-iron  poles,  the 

instrument  reading  is  di- 
rectly proportional  to  the 

flux  produced  by  the  magnet 
in  the  air  gaps  in  which  the 
moving  coil  rotates. 

This  testing  instrument 
has  been  devised  to  enable 
three  determinations  to  be 
made  on  each  magnet: 

(1)  The  remanence,  this 
being  the  flux  density  re- 

maining in  the  magnet  after 
magnetizing  with  a  force  of 
not  less  than  400  g.g.s.  units. 

The  term  "remanence"  really 
only  applies  to  the  condition  where  the  ends  of  the 
magnets  are  closed  on  themselves,  this  condition  being 
approximately  filled  by  bridging  the  poles  with  a  heavy 
soft-iron  keeper. 

(2)  The  coercive  force;  this  is,  the  demagnetising 
force  necessary  to  reduce  the  flux  density  in  the  body 
of  the  magnet  to  zero. 

(3)  An  intermediate  point  on  the  B-H  (flux  density 
and  magnetizing  force)  curve  connecting  remanence  and 
coercive  force  so  as  to  obtain  some  indication  of  the 
shape  of  the  curve,  it  now  being  recognized  that  this 
factor  is  of  vital  importance  in  judging  the  quality  of 
a  magnet. 

Generally  speaking,  if  the  coercive  force  is  not  less 
than  55,  and  the  remanence  not  less  than  about  10,000, 
the  magnet  will  yield  satisfactory  results  on  a  magneto. 
But  the  view  is  that  misleading  results  may  be  obtained 
if  reliance  is  placed  entirely  on  the  coercive  force  and 
remanence  figures,  because  it  is  possible  for  these  figures 
to  be  attained  in  a  magnet  of  poor  quality,  owing  to 
the  fact  that  the  shape  of  the  curve  is  bad.  It  is  for 
this  reason  that  the  British  Thomson-Houston  Co.  has 
for  some  time  checked  the  shape  of  the  B-H  curve 

referi-ed  to  under  (3),  by  applying  a  partial  demagnet- 
ising force,  corresponding  to  an  H  (magnetizing  force) 

of  about  35,  and  determining  the  instrument  reading 
under  these  conditions.  When  comparing  magnets  of 
similar  design  and  make,  the  instrument  reading  so 
obtained  is  a  criterion  of  magnetic  quality. 

All  magnetos  are  tested  by  an  endurance  run  and 

FIG.    8.      TESTING   INSULATION  OF  MOLDED   PARTS 
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also  checked  for  low-speed  sparking  separately.  For 
the  endurance  run,  the  magneto  is  slipped  into  a  set 

position  on  the  bench,  eight  magnetos  arranged  in  line 
being  driven  by  means  of  one  horizontal  belt.  Then 

each  magneto  is  run  for  half  a  minute  on  its  safety 

spark  gap  to  test  the  insulation  of  all  parts. 
Standard  tests  of  aircraft  magnetos  are  16  in  all. 

First,  the  machine  is  magnetized  and  then  run  for  half 

a  minute  with  the  secondary  winding  short-circuited  in 
order   to   introduce    a    large    demagnetizing    force    and 

thus  artificially  age  the  magnet.     The  minimum  spark- 
ing speed  is  then  determined 

across  a  standard  spark  gap 
of  5.5  mm.  in  length.    A  three- 
point  sparking  system  is  used 
with  nickel  points.     With  the 
gap   named   the  peak  voltage 
corresponding   is  about   8000. 
The   limiting    speed   for   low- 
speed  test  is  115  r.p.m.  with 
the    timing    lever    fully    ad- 

vanced and  230  r.p.m.  for  the 
fully  retarded  position.    Next, 
the     magneto     goes     to     the 
benches  for  an  endurance  test 
of    12    hr.,    running    at    2200 
r.p.m.  for  an  8-cylinder  mag- 

neto and  3300  r.p.m.  for  a  12- 
cylinder  machine,  with  a  spark 
gap    as    before    of    5.5   mm. 
length.  The  magneto  then  goes 
back  to  the  assembly  shop,  is 
taken   to   pieces,   cleaned    and 
examined,  the  parts  being  re- 

assembled.   Then  the  final  run 

of  4  hr.  is  made  at  the  previ- 
ous speeds ;  gap  and  low-speed  sparking  tests  are  applied, 

after  which  it  passes  to  the  government  inspection  de- 
partment.   In  view  of  the  potential  differences  involved, 

considerable  care  has  to  be  taken  in  the  copper  winding 
on  the  armature  and  in  the  insulation  of  the  various 

layers  forming   it.     The  primary    (0.7-mm.   diameter) 
is    wound    first,    in    either    three    or    four    layers    ac- 

cording to  type.    Between  these,  varnished  Japanese  silk 
4  mils,  thick  (0.001  in.)  is  placed  and  between  the  sec- 

ondary layers  either  varnished  paper  3  mils,  thick  or 
silk  is  placed.    Thus,  over  the  second  layer  of  wire  may 
be  placed  varnished  paper  and  over  the  third  layer  silk. 

The  paper  is  arranged  just  to  fit  between  flanges,  but 
the  silk  is  cut  wide  by,  say,  4  mm.  so  as  to  overlap 
about  2  mm.  on  each  side.     In  this  way  the  armature 
is  divided  into  a  number  of  separate  sections,  each  with 
a  silk  casing  all  around.     To  prevent  successive  layers 
arcing  to  one  another,  it  is  usual  to  give  a  clearance  of 
3  to  4  mm.  at  the  edge  of  every  layer  and  also  to  add 
varnish  by  a  brush  on  this  spare  area.     An  airplane 
magneto  may  have  on  the  secondary   10,000  turns   of 
0.0044-in.  wire,  having  a  length  of  nearly  1  mile.   For  an 
automobile  magneto  it  would  have,  say  8,000  turns  of 
0.0036-in.  enamelled  wire  having  a  1-mile  length. 

The  winding  machines  illustrated  in  Figs.  6  and  7 
are  employed,  the  wire  being  arranged  on  spools,  with 
a  tension  device  to  give  an  even  pull  over  the  wheel  to 
the  spool  being  wound.  The  spindle  carrying  the  spool 
is  moved  to  and  fro  automatically  to  suit  the  layers. 
After  the  armature  is  wound  the  side  pieces  of  silk 
ire  bound  over  each  other  and  then  covered  with  silk 

tape  and   Egyptian  cotton.    Before  varnishing,  the  ar- 

mature is  placed  in  a  vacuum  oven  for  4  hr.  at  200 
deg.  F.  A  coat  of  varnish  being  given  by  a  brush,  it 
is  then  placed  in  a  baking  oven  for  5  hr.  at  200  deg.  F. 
Second,  third  and  fourth  coats  are  then  applied  and 
baked  giving  a  total  of  four  bakings. 

In  testing  for  insulation  of  the  armatures  the  prim- 
aries are  placed  in  series  of  three  at  a  time  with  a 

battery  and  contact  breaker  and  operated  by  an  induc- 
tion motor.  The  armature  is  used  as  an  induction  coil, 

the  secondary  being  connected  to  a  standard  sparking 
gap  of  7.5  mm.  length,  this  being  maintained  for  about 

FIG.   9.      THE  RESEARCH  LABORATORY 

15  min.  The  voltage  rises  to  11,000.  To  determine 
the  proportion  of  turns,  the  voltage  is  measured  at 
primary  and  secondary  in  an  alternating  magnetic  field. 

The  condenser  is  built  up  of  the  best  ruby  mica  and 
tinfoil,  a  dab  of  varnish  being  placed  between  the  two 
which  are  then  clipped  together  and  baked  at  200  deg. 
F.  The  varnish  squeezes  out,  spreading  so  as  to  make 
a  solid  compact  mass.  The  capacity  of  the  condenser 
for  the  airplane  magneto  is  0.16  microfarad  and  for 
an  automobile  magneto,  0.12  microfarad.  To  test  the 
insulation  an  alternating  current  voltage  is  applied  by 

a  step-up  transformer,  the  voltage  having  a  root-mean- 
square  value  of  about  600.  To  test  for  capacity  the 
condenser  is  charged  from  Leclanche  cells  and  dis- 

charged through  a  ballistic  galvanometer,  the  throw 
.  of  the  galvanometer  being  a  measure  of  the  capacity. 

The  test  employed  to  determine  the  insulation  sound- 
ness of  molded  insulation  is,  to  put  it  briefly,  that  of  a 

dead  short  which  cuts  out  a  spark  on  an  induction 
coil.  For  this  purpose.  Fig.  8,  a  standard  induction  coil 
is  employed,  the  needle-point  electrodes  being  set  to 
give  a  i-in.  gap  corresponding  to,  say,  14,000  volts. 
The  detail  to  be  tested  is  then  placed  in  a  frame,  which 
stands  on  a  brass  plate  connected  to  one  side  of  the 
coil.  The  other  side  is  connected  by  flexible  wire  to  an 
insulated  needle  held  by  the  operator.  A  dead  short, 
that  is  an  insulation  breakdown,  is  shown  by  the  cut- 

ting out  of  the  spark.  The  frame  for  the  part  tested 
corresponds  to  the  part  on  the  actual  machine. 

In  connection  with  the  work  a  special  invesngation 
department  has  been  equipped  for  dealing  with  defects. 
This  department  is  purposely  kept  away  from  the  ordi- 
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nary  production  side  of  the  organization  so  as  not  to 
disturb  the  run  of  the  shops.  There  is  an  experimental 

department  where  new  models  are  built  up,  special  mix- 
ings for  insulation  materials  are  made,  etc.;  a  research 

laboratory  has  been  equipped,  a  section  of  which  is 
shown  in  Fig.  9.  Here,  for  example,  the  resistance 

of  insulating  materials  to  the  softening  effect  of  in- 
crease of  temperature  is  determined.  The  material  is 

placed  in  an  oil  bath  where  a  weighted  plunger,  the  end 

tapered  to  J-in.  diameter,  bears  on  it.  Contacts  are 
set  to  a  gap  of  0.002  in.  and  the  temperature  of  the  oil 
bath  is  raised  until,  as  a  result  of  the  pressure  of  the 
weighted  plunger,  the  contacts  meet  and  ring  a  bell. 
This  is  regarded  as  the  softening  temperature.  The 
comparison  is  of  course  quite  arbitrary  but  is  useful. 

The  German  material  Stabalite  was  largely  used  in 
Great  Britain  as  a  molding  insulation  material  before 

the  war,  but  during  the  period  of  the  conflict  was  ob- 
viously not  available.  Several  English  compositions 

have  been  prepared,  and  the  one  adopted  has  the  same 

softening  temperature — namely,  85  deg.  C. — that  of 
ebonite,  for  comparison,  being  45  deg.  to  50  deg.  C. 

Other  work  carried  out  here  is  determining  the  hystere- 
sis curves  of  magnetic  materials.  A  rotary  spark  gap 

will  be  seen,  the  characteristic  of  the  sparks  given  off 
by  the  magneto  being  discovered,  and  the  lag  between 
the  opening  of  the  contacts  and  the  beginning  of  spark 
ascertained.  This  amounts  to  only  about  half  a  degree, 

at  3,000  r.p.m.  In  this  laboratory,  too,  the  energy  of 
spark  is  measured  by  the  temperature  rise  in  a  calor- 

imeter, and  further,  a  complete  equipment  is  provided 
for  measuring  the  peak  voltages  met  with  in  magneto 

work.  This  comprises  a  kenetron  valve  and  electro- 
static voltmeter.  A  number  of  spark  plugs  have  been 

tested,  the  results  suggesting  that,  in  the  past  ac  any 
rate,  these  articles  have  not  been  of  anything  like 
standardized  quality,  as  regards  the  voltage  required 
to  produce  a  spark. 

The  Trials  of  Old  Baldy— I 
By  A.  R.  DuRANT 

The  Ajax  Machine  Co.  during  its  long 
and  troubled  existence  has  had  many 

queer  characters  upon  its  payroll,  be- 
cause of  its  custom  of  hiring  tram'.) 

machinists  and  other  floaters  whenever 

opportunity  afforded  or  business  neces- 
sitated. Some  of  these  would  last  a 

week  while  some  would  make  their 

stay  more  brief,  but  while  they  lasted  each  was  pretty 

certain  to  cause  more  or  less  trouble  for  "Old  Baldy," the  foreman. 

Old  Baldy  was  some  peculiar  himself.  As  "Deek" 
Williams  used  to  say,  he  was  "intensely  independent 
and  considerable  sarcastic,"  and  when,  in  the  persons 
of  Old  Baldy  and  some  of  the  above  characters,  Greek 
met  Greek,  there  was  something  started  besides  a 

restaurant.  Thus  after  awhile  the  old  standby's  began 

to  dub  the  new-comers  as  "Old  Baldy's  Trials." 
One  morning  a  man  blew  in  with  a  little  imitation- 

leather  tool  case  in  his  hand  and  a  long  black  dust 

coat  over  his  arm.  He  was  an  "expert"  lathe  hand, 
who  had  "worked  in  all  of  the  big  shops  in  the  country." 

Old  Baldy  put  him  on,  and  when  he  had  got  ready 

for  business  "Slim"  Benson  was  overheard  to  remark 

that  he  "thought  the  new  guy  was  a  horse  doctor  when 
he  came  in,  but  now  he  looked  more  like  a  sick  priest." 

Baldy  gave  the  man  a  light  cast  gear  about  10  in.  in 
diameter,  and  explained  that  the  hub  was  to  be  faced 
off  and  the  bore  threaded  to  fit  a  shaft  which  was 

already  lying  on  the  bench  waiting  for  the  gear  to  be 

fitted  to  it,  "and  it  wants  to  run  pretty  blame  true," 
he  appended. 

The  reverend-looking  gentleman  managed  afte 
much  endeavor  to  get  the  gear  in  the  chuck  and  truea 

up  fairly  well,  and,  after  a  great  deal  of  tool  grinding 
and  setting,  to  face  off  the  hub  and  rim.  Then  putting 
a  dog  on  twist  drill  and  supporting  the  latter  by  the 
tail  center  he  proceeded  to  stab  a  hole  through  the  hub 
of  the  gear.  Though  the  drill  wabbled  a  good  deal  he 
got  the  hole  through  without  its  snagging  and 
jumping  of  the  tail  center,  which  was  disappointing 
to  the  furtive  watchers.  He  next  got  the  tap  of  the 
right  diameter  and  pitch  and  wrung  it  through  the 
hole  with  a  monkey  wrench  without  any  preliminary 
boring  or  threading. 

Releasing  the  gear  from  the  chuck  he  screwed  it 
onto  the  threaded  shaft  and  put  the  assembled  piece 
on  centers  to  test  its  truth.  Old  Baldy  had  a  habit  of 

happening  around  at  the  psychological  moment,  so 
when  the  parson  started  up  the  gear  Baldy  was  just 
behind  him.  At  the  fir.st  movement  Baldy  yelled  to 

one  of  the  old  hands:  "Fer  Gawd's  sake  Bill,  shet  that 
winder.  Ef  this  here  job  ever  gits  out  of  the  shop  we 

never'll  catch  it  again." 
After  the  excitment  had  abated.  Old  Baldy  carefully 

explained  to  the  new  man  that  he  was  altogether  too 
heavy  for  the  light  work  demanded  by  the  Ajax  Co. 
and  so  the  parson  faded  sorrowfully  away. 

A  Handy  Tappet  Valve  Holder 
By  Hugh  Scott 

At  the  plant  of  the  Willys-Overland  Company,  West 
Toronto,  they  use  a  handy  holder  for  heat-treating  their 
tappets  which  is  well  worth  explaining. 

Referring  to  sketch  we  see  at  A  what  the  holder  looks 
like,  while  B  shov.r;  the  tappet  itself.  These  tappets  are 

hardened  in  a  lead  bath  and  several  holders  are  u-ed. 

HOl.DKK   FOR  HE.\^TI.VG  T.vrPETS 

As  soon  as  the  tappets  reach  the  proper  heat  the 
holder  is  removed,  right  side  up,  and  lifted  over  to  the 
oil  bath,  where  by  merely  turning  the  holder  over,  the 
four  pieces  fall  out  into  the  oil.  It  is  but  a  matter  of  a 
moment  to  drop  four  fresh  pieces  into  the  holder,  and 
continue  the  procedure. 
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Pistons  for  the  Fordson  Tractor 
By  FRED  H.  COLVIN 

Ktlitoi-,    XinrrWiDi   Miich'inist 

THE  t
ransformation

 
sheet  in  Fig.  1  gives 

a  good  general  idea 
of  the  way  in  which  the 
main  operations  on  the 

Fordson  piston  are  per- 
formed. It  also  shows  the 

general  design  of  the  piston 

and  the  way  in  which  it  is 
held  during  the  different 

operations.  The  first  opera- 
tion isto  mount  the  piston  casting  on  an  expanding  man- 
drel, as  in  Fig.  2,  to  face  both  ends  and  at  the  same  time 

bore  the  inside  of  the  skirt  to  be  used  as  a  locating  point 
in  future  operations.  This  is  done  on  a  turret  machine 

with  a  cross-slide,  the  boring  being  accomplished 
 
by  a 

Those  who  have  the  idea  that  the  building  of 
motors  for  use  in  tractors  does  not  require  the 
same  care  as  motors  in  faster-moving  vehicles, 
must  revise  their  opinion.  For  while  the  vehicle 
itself  moves  at  slo^u  speed,  the  motor  is  running 
at  its  normal,  if  not  its  maximum  load,  almost 
continuously.  This  article  shows  how  the  pistons 
are  made  for  such  a  motai: 

short,  rigid  tool  in  the  slot 
A  at  the  end  of  the  tool 

block,  which  is  readily  ad- 
justed by  means  of  the 

screw  B  to  maintain  the 
correct  size.  Next  comes 

the  rough-drilling  of  the 

piston-pin  hole  in  a  New 
Britain  double-deck  chuck- 

ing machine,  Fig.  3.  The 
piston  is  located  by  the  bore 

of  the  skirt  and  also  by  the  piston-pin  bosses  to  insure 
the  holes  coming  in  the  right  position.  The  pad  A  fits 
inside  the  piston  and  forces  it  against  a  suitable  seat  at 
B.  The  illustration  shows  a  loading  station,  the  holet 
being  drilled  in  the  usual  manner.   This  machine  handles 

hf
" 

X'IG.  1.     TRANSFORjr.VTtOX  SHEET  SHO'WIXC  OPERATIONS 
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FIG.    3.      DRILLING   PISTON-PIN  HOLES 

a  little  over  300  pistons  in  eight  hours.  Using 
the  open  end  of  the  skirt  for  location  and  the  piston- 
pin  hole  as  a  means  of  clamping  the  piston  rigidly 
in  position,  the  rough-turning  and  grooving  is  done  on  a 
special  Foote-Burt  machine,  as  shown  in  Fig.  4.  The 
turning  tool  is  held  in  the  block  A,  the  facing  tool  for 
the  top  is  at  B,  and  the  grooving  tools  are  held  in  the 
tool  block  C.  Stellite  is  used  for  this  operation  and  has 
been  found  very  satisfactory.  The  rough-turned  piston 
is  shown  at  D,  and  the  pin  which  holds  it  in  position 
for  turning  can  be  seen  at  E. 

Annealing  to  Relieve  Stress 

To  relieve  internal  and  other  stresses  which  may 
have  been  imposed  by  the  previous  machining  oper- 

ation, the  pistons  are  annealed  in  the  continuous  furnace 
shown  in  Fig.  5.  They  are  delivered  to  the  end  of  the 
furnace  nearest  the  reader  by  the  inclined  runway 
shown,  and  after  passing  through  are  placed  on  a  similar 

runway  at  the  other  end,  by  which  they  pass  easilj'^ 
and  automatically  to  the  following  operation. 

FIG.  4.  ROUGH  TURNING  .\ND  GROOVING 

To  insure  all  future  operations  being  accurate  and 
within  the  prescribed  limits,  the  open  end  of  the  skirt 
is  next  reamed,  as  shown  in  Fig.  6,  particular  attention 

being  paid  to  keep  this  diameter  within  a  total  varia- 
tion of  0.002  in.  Here  the  piston  is  held  without  dis- 

tortion between  the  blocks  A  and  B,  the  cam  C  forming 
a  clamp  which  operates  quickly.  The  gage  is  shown 

atl>. Centering  ^nd  Relieving 

Holding  the  piston  in  the  split  or  contracting  chuck 
shown  in  Fig.  7,  the  end  is  carefully  centered  as  an  aid 
in  securing  accuracy  in  all  future  operations.  One  of 
the  first  uses  of  this  center  is  shown  in  Fig.  8,  where 
the  grooves  are  being  finished  to  size  by  the  tools  in  the 
special  tool  block  shown.  This  operation  also  finish- 
turns  the  pistons  to  size,  after  which  the  sides  are 
relieved  over  the  piston-pin  bosses  as  shown  in  Fig.  9. 
This  is  for  the  purpose  of  retaining  oil  at  this  point 

FIG.   2.     FACING   .4ND   BORING  OPEN  END  OF   PISTON FIG.   6.      FIXT.«H-REAMIXG  PISTON  SKIRT 
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FIG.    5.      ANNEALING  PISTONS   IN   CONTINUOUS    FURNACE 

for  aiding  in  the  lubrication  of  the  piston  pin  and  it  also 
allows  for  extra  expansion  of  the  piston  at  this  point. 

The  clearance  or  relief  is  cut  in  a  somewhat  similar 
manner  as  the  relieving  or  backing  off  of  cutters  in  the 
toolroom.  The  tool  A  held  in  the  block  B  cuts  the  full 
width  of  the  relief.  Its  action  is  controlled  by  the 
roller  C,  acting  on  the  cam  D,  this  cam  allowing  a  heavy- 
spring  to  feed  the  cutter  into  its  work  at  the  proper 
point  and  forcing  it  out  as  soon  as  the  piston  has  turned 
past  the  piston-pin  hole.  The  piston  is  held  on  a  man- 

drel, the  outer  end  being  supported  by  the  substantial 
collar  E  and  driven  by  the  pin  F.  The  pistons  are  han- 

dled very  rapidly  in  these  machines. 
The  oil  holes  through  the  piston-pin  bosses  are  drilled 

in  the  simple  fixture  shown  in  Fig.  10.  The  lugs  A,  B, 
and  C  locate  the  head  end  of  the  piston,  while  the  bush- 

ing plate  D,  which  is  located  from  the  piston-pin  hole, 

carries  two  bushings  and  allows  both  holes  to  be  easily 
drilled  by  simply  turning  the  piston  in  the  fixture.  This 
enables  the  pistons  to  be  handled  very  rapidly,  the  pro- 

duction being  astonishingly  high  on  this  operation. 

Finishing  the  Piston-Pin  Hole 

Next  comes  the  finish-reaming  and  chamfering  of 
the  piston-pin  hole,  these  operations  being  shown  in 
Figs.  11  and  12.  The  piston  is  held  in  a  very  simple 
fixture  for  the  reaming  operation,  expanding  reamers 
being  used  for  this  purpose.  The  plug  gage  is  shown  at 
A,  Fig.  11.  The  chamfering  is  done  by  simply  laying 
the  piston  in  a  semi-circular  block  and  using  a  shell  taper 
reamer  as  shown  in  Fig.  12.  The  burrs  are  then  taken 
off  by  hand  with  an  8-in.  mill  file,  after  which  the  end 
of  the  piston  is  finished  in  what  might  be  called  a  shav- 

ing operation.    This  is  shown  in  Fig.  13,  the  tool  at  A 

FIG.    7.      CENTERING    HEAD    Oi'    PISTON FIG.    S.      FINISH-TURNING    AND    GROOVING 
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FIG.  14.     BENCH  AND  GAGES  TOR  FINAL  INSPECTION 

FIGS.    XO    TO    12.      DRILLING   AND    REAMING    OPERATIONS 

Fis.   10 — Diilling  Oil  Holes  in   Pi.-ston-Pin  Bos.ses.     Fig.   11 — Finish  Roaming  Pi.'ston-Pin  Holo.    Fig.  12 — Chanifciing   Pisioii-l'-n   Holif 

being  rigidly  supported.    Over  30  pistons  per  hour  are     chips,  after  which  they  are  ready  for  the  inspector's 
done  on  each  machine.  bench  shown  in  Fig.  14.    Coming  in  from  the  left  they 

The  pistons  are  then  thoroughly  washed  to  remove  all      are  first  tested  for  diameter  in  the  gage  A,  which  is 
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via.   9.     CUTTING   RELIEF  ON   SIDE  OF  PISTON 

mounted  in  the  hand  machine  shown.  The  piston  B  is 
being  pushed  through  the  gage  by  the  plunger  C,  this 
being  operated  by  the  handwheel  D.  The  way  in  which 

it  passes  this  gage  determines  its  size,  the  total  varia- 
tion being  from  3.995  to  3.997  in.,  this  giving  the  proper 

clearance  in  a  4-in.  cylinder.  Should  a  piston  be  so  large 
as  not  to  go  through  the  gage  easily,  the  ring  .4,  with 
the  piston  inside,  is  lifted  out  and  reversed,  the  plunger 

C  pushing-  the  piston  back  out  of  the  gage  without  diffi- 
culty. 

The  gages  E  and  F  determine  the  depth  of  the  piston 
grooves,  gage  G  the  proper  length  of  the  piston,  and 
gages  H  the  width  of  the  grooves  at  each  end.  These 
are  held  between  0.25  and  0.251  in.  in  each  case. 

Head  End  of  Piston  Reduced 

The  head  end  of  the  piston,  as  far  back  as  the  land 
between  the  two  head  rings,  is  reduced  to  3.984  to  3.987 

Some  Interesting  Piston  Operations 
By  Frank  C.  Hudson 

The  following  operations  from  the  shop  of  the  Peer- 
less Motor  Car  Co.  have  been  selected  on  account  of 

their  peculiar  interest  and  not  with  a  view  of  showing 

the  entire  process  of  manufacture.  Most  of  the  remain- 
ing  operations    are    standard    practice    in    well-known 

PIG.  1.     FACING,  BORING  AND  REAMING  OPEN  END 
OF  PISTON 

shops  where  the  output  is  not,  and  cannot  be,  extremely 
large  on  account  of  the  character  of  the  car  built. 

In  selecting  these  operations  the  main  object  is  to 
show  the  ingenious  and  practical  manner  in  which  the 
problem  of  producing  a  limited  number  of  pistons  at  an 
economical  cost  has  been  solved.  The  piston  depart- 

ment is  arranged  in  a  very  compact  form  so  as  to  avoid 

FIG.   13.      FINISHING   HEAD   OF  PISTON 

in.  to  allow  for  expansion  due  to  the  extra  metal  and  to 
this  part  of  the  piston  receiving  the  greatest  amount  of 
heat.  The  pistons  are  then  carefully  weighed  at  /  and 
asserted  into  sets  of  equal  weight,  the  variation  in  each 
set  being  limited  to  within  i  oz.  As  with  the  other  Ford 
practice,  no  grinding  is  allowed  in  finishing  the  pistons, 
the  contention  being  that  the  surface  of  the  metal  as  it 
comes  from  the  tools  is  most  suitable  for  the  work. FIG.    ■>.      DRII>I-IXG   PISTON-PIN   HOLES 
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FIG.    3.      FINISH-TURNING  PISTON-RING    GROOVES 

all  lost  motion  in  handling  and  to  insure  a  continuous 
flow  of  the  product  from  one  end  of  the  department 
to  the  other.  As  a  starting  point,  the  open  end  of 
the  piston  skirt  is  faced,  bored  and  reamed  by  means 
of  the  ingenious  method  shown  in  Fig.  1. 

Piston  Held  on  Expanding  Mandrel 

The  piston  is  held  on  a  special  expanding  mandrel 
which  centers  it  and  holds  it  firmly  in  spite  of  the 
overhang  shown.  The  tool  A,  shown  in  the  front  of  the 
tool  block,  bores  and  faces  the  open  end  of  the  pistons, 
being  swung  90  deg.  by  the  turret  toolpost  for  that 
purpose.  It  is  turned  in  the  position  shown  in  order 
to  obtain  a  clear  view.  Then  the  ingenious  reaming 
device  shown  at  B  is  brought  into  play.  This  consists 
of  a  sleeve  carrying  the  reamer  shown,  and  also  a 
substantial  collar  with  a  pilot  hole. 

After  the  end  has  been  bored,  the  turret  is  turned 
to  swing  the  cutting  tool  out  of  the  way,  the  carriage 
runs  to  the  left  until  the  end  of  the  pin  C  can  engage 

Dept  or  Machine 
Prentice  Lafhe  No.67S ..       .  7/7 

Qarv/n Duplex  No.  1655 

IBPofttAJohnxnlhlSSl 

Oridley  4utwaficfh.S43;!6S 

Leland6iff(rdNo.l5X 
AvcyDrill  Hi.mi 
Aurora  Drill   N0.I3M 

8  RIcktrt-Shafer  No.ltlS 
American  LarheNo.  IT04 
6x16  LandislhlSeijae 
NortonGrinder  NaSII 
Dre5eiH.5Hach.No.KI 
Bench 

PalahingJack   No.411 

Operations 
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Driin-'i'Hole!,&  lax  inside  of boxes  atB.&I. 
Rough  turn  atC  Roi^h  Groove  & 
Crown  atO. 
Finish  turn  atC,  finish  Groove  & 
center  atE 
Drill6'H).XI  Holes  at  F 

illU'SetScrew  Hole  at  6 Counteishk  Wrist  Pin  Hole  at  H 

Tap  ̂ ' Hole  ate Finish  Groove 
Grind  outside  at  C 

Grind  relief 
Finish  Ream  mist  Pin  Hite  at  S 
Hand  Ream  flrist  Pin  Hot  at  B 

Inspection 
Grind  off  &Mish  Center  atE 

Operation    Sheet 
Peerless  Motor  Car  Ca 

Cleveland   Ohio 

Model  SFF       SheetNo.  V-i34  7 
Nome        Piston 
Remarks 

For  oversize  Pistons  use  DriliJigsSTd^lS 
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Jigs.  Fixtures  and  Tools  Reqci, 
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••  "  i.T.15K 

-     '  S.J.&iS3 

Tool  BkKk  and  Adapter  ST.  6443 

FiKture  St  7Kl:Rmrter5T.  TI13 
Standard  Equiprrvnf 

Staniiird  Equipr^nf 

FIG.    4.      OPERATION    SHEET    OF    PEERLESS    PISTON 

the  hole  in  the  large  collar.  This  prevents  the  reamer 
from  turning  and  also  allows  it  to  be  fed  into  the  work, 
effectively  sizing  the  open  end  of  the  piston  without 
removing  it  from  the  mandrel  and  insuring  the  bore 
being  concentric  with  the  inside  and  at  right  angles 
to  the  end  which  has  been  faced. 

The  piston-pin  holes  are  next  drilled  in  the  double- 
headed  machine  shown  in  Fig.  2.  The  piston  is  pushed 
in  from  the  back,  centering  on  a  raised  concentric  pro- 

jection inside  the  end  plate  A,  and  held  in  position  by 
the  cam  B.  It  is  also  located  with  reference  to  the 

pin  bosses  by  suitably  inclined  surfaces  inside  the  fix- 
ture. The  inner  ends  of  the  bosses  are  also  faced  by 

suitable  cutters  in  this  operation. 
The  pistons  are  then  rough-turned  in  the  regular 

way  on  a  semi-automatic  machine,  after  which  they 
are  finish-turned  in  the  engine  lathe  shown  in  Fig.  3. 
This  also  finishes  the  grooves  by  means  of  the  special 
tool  block  shown.  Figs.  2  and  3  both  show  the  hood 
of  the  exhaust  system  which  removes  the  loose  particles 
of  cast-iron  dust  that  were  formerly  so  annoying  to 
the  machinist. 

Some  Miscellaneous  Operations 

Following  these  operations  are:  the  drilling  of  oil- 
drainage  holes  through  the  piston,  drilling  the  setscrew 
hole  which  fastens  the  piston  pin  firmly  in  place,  and 
grinding  the  outside  and  also  the  relief  over  the  piston- 
pin  boss.  Then  comes  the  finish-reaming  of  the  wrist- 
pin  hole,  after  which  it  is  again  reamed  by  hand  and 
the  piston  carefully  inspected.  The  last  operation  is 
to  grind  off  the  center  projection  and  polish  the  piston 
at  this  point. 

Fig.  4  shows  the  operation  sheet  used  by  the  Peerless 
Motor  Car  Co.  and  is  given  as  an  excellent  example  of 
a  simple  and  compact  form  of  sheet  for  this  purpose. 
The  illustration  of  the  piece  itself  together  with  the 
reference  letters  showing  exactly  what  is  referred  to 
in  each  operation,  makes  it  easy  to  follow  the  work  from 
point  to  point  and  is  very  helpful  to  the  department 
head  as  well  as  to  the  men  who  are  really  interested 
in  the  work. 

Tapping  Aluminum  Castings 
By  T.  Greening 

Tapping  holes  in  aluminum  castings  sometimes  be- 
comes a  troublesome  job  owing  to  the  ease  with  which 

the  holes  are  reamed  or  the  threads  are  stripped  before 

the  tap  gets  to  work  properly.  We  had  trouble  when 

using  a  jig  for  drilling  and  facing  crankcase  side-hole covers. 

After  the  tapping  hole  had  been  drilled,  the  drill 
bush  was  removed  to  allow  of  countersinking  and  fac- 

ing, after  which  the  piece  was  tapped.  In  this  opera- 
tion a  good  many  pieces  were  spoiled  by  the  tap  either 

reaming  or  stripping  the  first  two  or  three  threads.  To 
obviate  this  trouble  a  screwed  guide  bush  was  made  and 
used  with  perfect  success.  It  insures  the  tap  leading 
into  the  work  properly  and- the  empk)yment  of  •  such 
screwed  bushes  in  jigs  for  crankcases,  gear  boxes,  etc., 
has  entirely  elim.inated  the  scrap  previously  due  to  badly 

tapped  holes. 
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Saving  Time  Between  Cuts 
By  Charles  Canec 

There  are  times  when  it  is  an  economy  to  use  two 
tools  at  once,  and  there  are  other  times  when  a  saving 
can  be  effected  by  using  the  same  tool  for  two  or  more 
operations.  Even  when  the  form  of  tool  used  necessi- 

tates a  reduction  in  cutting  speed,  the  time  saved  be- 
tween cuts  may  more  than  compensate  for  this  loss,  as 

the  machinist  does  not  need  to  waste  time  changing 
tools,  etc.  The  sketch  shows  at  A  the  boring  and  facing 
of  a  flange,  all  the  work  being  done  with  one  tool.  At  B  is 

shown  the  recessing  of  a  "piercing  nose"  for  a  cartridge 
die.  In  the  latter  case  the  carriage  is  locked  and  the 
compound  rest  turned  at  right  angles  to  the  crossfeed 
so  that  the  depth  of  recess,  0.125  in.,  can  be  gaged  by 
the  micrometer  collar  on  the  compound  screw. 

b 
I  SING  THE  SAME  TOOL,  FOR  MORE  THAN  ONE  OPERATION 

These  are  two  simple  illustrations  of  what  can  be 
done  to  save  time  when  doing  repetition  work  on  the 

°ngine  lathe,  and  in  the  small  shop  where  chucking  ma- 
chines and  turret  lathes  are  scarce,  little  wrinkles  of 

this  sort  help  to  increase  production. 

Rotary  Bushings 
By  Robert  Mawson 

Regarding  the  various  articles  which  have  lately  ap- 
peared in  the  American  Machinist  on  rotary  bushings 

and  their  use  and  methods  of  manufacture,  I  herewith 
send  you  a  sketch  of  a  type  that  has  been  found  very 
satisfactory  on  high-grade  textile  machinery.. 

Bushings  of  this  type  are  used  on  medium-speed 
work,  say  up  to  about  350  r.p.m.  The  bushings  are  made 
of  cast  iron  with  the  inside  reamed  to  be  a  good  fit  on 
the  shaft  and  the  outside  diameter  turned  to  a  running 
fit  in  the  bearing  housing.    Forty  i-in.  holes  are  drilled 

r 
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ff      -   A  t< 
a  rotary  bushino 

as  shown.  The  holes  are  filled  with  graphite  and  heavy 
oil,  and  we  have  had  some  bearings  in  service  for  about 
five  years  without  showing  appreciable  wear. 

Improving  a  Bench  Planing  Machine 
By  M.  E.  Duggan 

In  my  bench  planing  machine  I  have  made  a  few 
changes  that  might  interest  the  makers  of  these  ma- 

chines: The  first  is  a  12-in.  extension  to  the  front  table. 
With  his  extension  I  can  dress  light  but  much  longer 
stock  than  could  be  dressed  on  the  short  table.  Next,  I 
have  discarded  the  regular  nut  for  clamping  the  gage 

and  substituted  wing  nuts.  Where  frequent  adjust- 
ments are  necessary  a  wrench  becomes  a  nuisance. 

The  front  edge  of  the  guard  being  very  thin,  the 
stock  to  be  planed  has  a  tendency  to  ride  over  instead  of 
pushing  the  guard  open  especially  if  the  corner  of  the 
stock  is  slightly  rounding.  To  correct  this  trouble  I 
have  turned  the  front  edge  up  to  form  a  vertical  face 
for  the  stock  to  press  against. 

Wing  Mi/ts^.,^^ 

VHnch  Planer  "    '  r-.-'^-'^-^ightly  fumed  up 

  1   ■CPWII^K''*-'  x<^ 

I  M  P  R  O  VEMENTS 

ON    BENCH    PLAN- 
ING   M.VCHINE 
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The  Octimal  System  of  Numerals 
LET  us  look  into  some  of  the  element.s  in  the 

measurement  of  magnitudes.  When  dividing  any 
^magnitude,  as  AB,  Fig.  1,  into  smaller  units  for 

the  purpose  of  measurement,  the  first  national  division 
that  suggests  itself  is  to 
halve  it  as  at  C  so  that 
any  other  magnitude  XY 
could  be  measured  by  the 
number  of  units  AC  con- 

tained in  it.  If  these  sub- 
divisions proved  too 

coarse,  commonsense  and 
human  instinct  always 
moved  us  to  again  divide 
them  into  two  as  at  D  and 
so  on  as  at  E  until  we 
obtained  the  degree  of 
minuteness  and  precision 
sought. 

This  spontaneous  divi- 
sion into  halves  is  due  to  the  ease  of  physically  or  men- 
tally dividing  the  magnitude  into  two  parts  and  to 

the  ease  of  comparing  the  accuracy  of  the  division. 
A  division  into  more  than  two  equal  parts,  although 
just  as  possible  as  division  into  two  parts,  makes 
the  process  physically  more  difficult,  taxes  the  mind 

to  a  greater  degi-ee,  and  makes  a  comparison  of  the 
accuracy  of  the  division  more  difficult.  A  notable 
example  of  the  .spontaneous  tendency  is  afforded  in  the 

report  of  Frederick  A.  Halsey  on  "The  Weights  and 
Measures  of  Latin-America,"  Journal  A.  S.  M.  E., 
November,  1918,  page  947.  We  find  by  examining  this 
report  that  in  Brazil,  although  the  metric  system  is  in 
use,  4  and  I  kilograms  are  used  in  place  of  grams  or 
decigrams. 

Referring  again  to  Fig.  1,  after  dividing  at  C  into 
two,  only  one  sensible  factor  could  possibly  influence  a 
further    division    into    fifths    in   preference    to    halves. 

We  are  presenting  here  Uvo  independent  efforts  to 
provide  a  substitute  for  our  present  decimal  sys- 

tem as  applied  to  measurements  in  the  shop. 
They  were  apparently  conceived  about  the  same 
time,  although  neither  was  written  up  until  some 
time  later.  It  is  hoped  that  constructive  criticism 
ivill  be  provoked  and  the  comments  luill  be  based 
on  careful  study  of  both  articles.  Perhaps  this 

idea  may  lead  to  the  discarding  of  the  awl-ward 
common  fractions  and  decimal  equivalents — Who 
knows  ? 

Decimal  ̂ stem 
FredericK  rranz.  ME. 

thirds,  quarters,  .sevenths,  or  any  other  division.  Thi.s 
factor  is  our  concept,  that,  if  we  applied  the  consecu- 

tive numbers  of  our  present  number  system  (0-9)  to  the 
consecutive  divisions  we  would  effect  the  desirable  con- 

dition of  having  our  magnitude  jump  to  the  next  higher 
(or  lower)  order  simultaneously  with  our  numerals,  thus 

making  easy  the  numerical 
conTersion  of  units  from 

higher  to  lower  orders  or 
vice  versa.  This  is  the 

justified  basis  of  the  cre- 
ation of  the  ten-unit  divi- 

sion of  magnitudes  under 
the  metric  system. 

But  the  binary  sub- ' division  has  been  carried 
out  whenever  no  regard 
was  given  to  our  present 
system  of  pure  numbers. 
Thus,  we  see  that  in  the 

manufacture  of  most  prod- 
ucts of  such  size  that  the 

inch  alone  may  be  used  without  resorting  to  larger  units, 
binary  division  (halves,  eighths,  sixty-fourths,  etc.,  of 
an  inch)  has  survived  as  the  fittest  division,  excluding 
those  cases  where  free  adoption  has  been  hampered  by 
compulsory  legislation.  Institute  decimal  division;  yet 
binary  thought  will  continue  just  the  same.  Ten  cents 
equal  one  dime;  ten  dimes  equal  one  dollar  (a  decimal 

system),  but  a  fifty-cent  piece  equals  one-half  dollar, 
and  a  twenty-five-cent  piece  equals  one-quarter  dollar, 

and  in  some  sections  of  the  country  "two  shillings,"  by 
common  though  corrupt  usage,  has  grown  to  mean 

twenty-five  cents;  that  is,  one  "shilling"  equals  one- 
eighth  dollar.     Also,  a  nickel  equals  one-half  dime. 

Where  is  the  fault?  Someone  once  suggested  that  if 
man  had  only  eight  fingers  instead  of  ten,  our  number 
system  would  have  been  started  correctly.  Just  so.  Dur- 

ing the  writer's  strife  in  handling  a  vast  number  of 
dimensions  in  figures  of  thirty-seconds  and  sixty-fourths 
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of  an  inch  in  the  redesign  of  a  machine  several  years 

ago,  he  evolved  the  following  octimal  system  of  numer- 
als. Let  us  construct  this  system  and  see  how  easy  the 

representation,  addition,  substraction,  division,  etc.,  of 

20000  Units  of  the  first  Magnitude 
4000      "      "     "      '*  " 
700      "       "     "      '»  »* 
50      "       "     '*      **  " 
6      "       '»     >♦      ♦>  »» 

24756      ♦»       »» 9» 

(U 
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such  figures  as  I,  jsV,  ||,  etc.,  become. 
In  Fig.  2  let  us  call  the  spaces  0-1,  1-2, 

etc.,  units  of  the  first  magnitude;  spaces 
0-10,  10-20,  etc.,  units  of  the  second 
magnitude,  or  briefly  first  magnitude, 
second  magnitude,  etc.,  respectively.  Now, 
under  our  present  decimal  system,  ten 
first  magnitudes  equal  one  second  magni- 

tude, the  0  in  the  number  10  meaning  no 
first  magnitude,  and  the  1  meaning  one 
second  magnitude.  Thus  28  indicates 
eight  first  magnitudes  and  two  second 
magnitudes.  See  also  Fig.  4.  Now  let  us 
refer  to  Fig.  3 :  0-1,  1-2,  etc.,  are  still  equiv- 

alent units  of  the  first  magnitude,  but  in- 
stead of  changing  to  the  second  magnitude  at  C  (Figs.  2 

and  3)  we  will  change  at  B,  calling  the  space  (A-B)  one 
second  magnitude  and  assign  to  it  the  proper  character, 
10,  Fig.  3,  which  means  one  second  magnitude  and  no 
first  magnitude.  Now,  in  the  octimal  system  we  must  for- 

get entirely  that  such  characters  as  8  and  9  ever  existed. 
Also,  for  convenience  in  understanding  what  follows, 
whenever  a  number  in  the  decimal  system  is  used  it  will 
be  underlined,  thus:  2,  4,  8;  and  numbers  in  the  new 

(octimal)  system  will  be" written  plain,  thus:  2,  4,  10. 
By  comparing  the  two  scales  we  see  that  2=2,  7  =  7, 

10  =  12,  17  =  21,  etc. 

Fig.  5  represents  an  enlarged  scale  of  Fig.  v;  0-1,  1-2, 
ect,  are  equal  on  both  scales.  In  Fig.  5,  0-1  is  divided 
into  10  (not  10)  divisions  as  shown,  numbered  .1, 

.2  .  .  .  .6,  .7,  1.0.  Each  of  these  equals  one-tenth 
(not  one-tenth)  of  a  first  magnitude,  and  is  indicated  as 
such  by  a  figure  and  octimal  point  as  shown.  Each  one 
of  the.se  may  again  be  subdivided  into  tenths,  but  then 
a  cipher  must  be  prefixed,  thus:  .01,  02,  .  .  .  .06, 
.07,  .1.  (In  other  words,  the  octimal  point  mu.st  be 
moved  one  space  to  the  left.) 

With  the  foregoing  principles  firmly  borne  in  mind, 
we  are  able  to  perform  elementary  arithmetical  opera- 

tions. First,  we  will  construct  our  addition  table  ("see 
Fig.  6).  Should  we  choose  actually  to  make  use  of  this 
system  we  must  memorize  this  table  of  addition  or  keep 
it  constantly  before  us.  Each  figure  inside  of  the  heavy 
lines  at  the  intersection  of  a  column  and  a  row  is  the 

sum  of  the  numbers  at  the  head  of  its  column,  and  at  the 

right-hand  end  of  its  row  appearing  immediately  out- 
side of  the  heavy  lines.  Thus :  4  -f-  3  =  7,  6  -[-  5  ̂   13, 

etc.  Just  as  in  our  old  system  it  was  necessary  to  memo- 
rize that  7  -f  8  =::  15,  so  in  our  new  system  we  mu.st 

memorize  additions  and  multiplications.  Often  during 

our  day's  work,  as  we  rapidly  add,  multiply,  etc.,  we  fail 

to  realize  that  we  once  had  to  commit  to  memory  the 
fact  that  8  -}-  9  =  17  and  7  X  9  =  63,  etc.  The  table 
shows  that  7  +  6  =  15.  This  figure  was  obtained  by 
counting  7  units  from  0  to  7,  see  Fig.  3,  and  then  count- 

ing 6  more,  proceeding  from  7  in  the  same  direction  and 
ending  on  15.  Every  other  sum  given  in  the  table  was 
obtained  in  a  similar  manner.  The  reader  is  now  able 
to  prove  the  following  examples  in  addition. 

23  23  23  43  54 
33  34  35  35  66 

56 57 

60 

100 
142 

By  adding  in  exactly  the  same  fashion  as  in  the  decimal 
system  except  using  the  table  in  Fig.  6  for  the  sums,  we 
can  easily  prove  these  figures.  Thus,  in  the  last  example, 
adding  the  4  and  6  (by  table),  we  get  12;  write  2  and 
carry  1;  6  and  1  are  7   (by  l^ble)   and  5  equal  14.     A 

1 2 3 4 5 6 7 

10 

0 

2 5 4 5 6 7 10 

11 

1 
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11 12 2 
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1 

10 11 

12 13 3 

10 11 12 

13 14 

4 12 

13 

14 

15 5 14 15 

16 & 16 17 

7 

20 

10 FIG.    6.      TABLE   OF   ADDITION 

few  examples  of  the  expression  of  some  equivalent  frac- 
tions in  both  systems  follow: 

J  =    .5  =  .4 
1  =  .25  =  .2 

T^  =  .0625  =  .04 
h  =  7)15625  =  .01 

Note  the  simplicity  of  representing  these  fractions. 
For  example  in  addition  of  fractions  let  us  take  the following: 

Decimal  addition  of: Octimal  addition  of: 

A,  1,  J,  i'b  and 

eV 

TO'    i'i<>  tV' 
MU>  ,      1  0  0 

(Same  values  as  given  in 

decimal comparison) 
.5 

.4 

!25 

.2 

.125 

.1 

.0625 

.04 
.015625 

-'    U 

Ans. 

.01 

.953125  = .75  Ans. 

(The  heavy  line  placed  under  a  figure  identifies  it  as 
belonging  to  the  decimal  system.) 

For  comparison  of  the  work  of  addition  the  two  meth- 
ods are  shown  together.  But  the  actual  work  of  adding 

is  not  the  only  factor  that  saves  time. 
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This  example,  for  instance,  does  not  show  how  inthe 
decimal  addition  we  must  first  reduce  the  common  frac- 

tion to  a  decimal,  then  after  adding  the  decimals  finally 
reduce  the  decimal  to  a  common  fraction  again  before 
we  are  able  to  lay  off  this  value  from  a  scale,  if  it  is  in 
inches.  In  the  octimal  system  our  figures  are  already 
in  the  octimal  form.  (We  can  write  them  as  a  vulgar 
fraction,  as  shown,  if  we  choose).  All  we  need  to  do 
is  to  add  them  octimally  to  obtain  the  answer.  We  find 
in  this  case  that  the  value  is  .75.  This  value  is  in  the 
sub-unit  .7  to  1.  This  sub-unit  of  .1  of  a  unit  is  again 
divided  into  10  (or  8  if  you  please),  5  of  which  must 
06  added  to  the  .7.  Note  that  .75  is  not  midway  between 
.7  and  1.     (The  median  point  is  .74.)     See  Fig.  5. 

The  heavy  line  indicates  the  decimal  numbers  as  before. 
The  reader  ought  now  to  be  able  to  locate  the  value 

4.0401  on  the  scale.  (See  Fig.  5.)  He  can  test  himself 

by  proving  the  following:  2f  J  X  4  ̂'r  =  2.77  X  4.06  = 14.1572. 

Conversion  of  fractions  from  the  one  system  to  the 
other  is  simplified  by  the  use  of  Fig.  8.  The  writer 
used  a  conversion  chart  similar  to  this  in  his  original 
calculations,  as  it  was  always  necessary  to  convert  the 
octimal  calculations  into  the  decimal  system  before  the 
figure  was  fit  to  be  used;  but  often,  when  it  was  only 
necessary  to  lay  off  the  figure  found  as  a  lineal  dimen- 

sion, without  recording  its  decimal  value,  the  regular 

draftsman's  scale,  graduated  in  eighths  of  an  inch,  was 

1 Z 3 4 5 6 7 10 I 

2 4 6 10 
12 14 

16 20 

1 

11 
14 

n 22 
25 

30 3 

20 

.24 

30 34 
40 

4 
31 

36 

43 
50 5 

44 

52 

60 

6 

61 

70 
7 

100 
10 

FIG. TABLE    OF    MULTIPLICATION 

The  part  of  this  system  which  produces  the  most 
astonishing  results  for  rapid  calculation  is  the  multipli- 

cation and  division  of  fractions.  In  Fig.  7  is  shown  the 
octimal  table  of  multiplication.  This  differs  from  Fig.  6 
only  in  that  the  figures  at  the  intersection  of  the  column 
and  rows  are  the  octimal  products  of  the  numbers  at  the 
head  of  the  columns  and  right  end  of  the  rows.  Thus, 
3  X  2  =  6,  4  X  3  =  14,  6  =  5  =  36,  10  X  10  =  100. 

These  products  were  obtained  by  taking  a  number  of 
steps  from  zero  along  the  scale,  Fig.  3,  the  length  of  each 
step  being  made  equal  to  the  multiplicand  and  the  num- 

ber of  steps  being  made  equal  to  the  multiplier,  always 
starting  a  following  step  where  the  previous  one  ended. 
Thus,  taking  5  as  a  multiplicand  and  1  as  a  multiplier, 
we  start  at  zero,  add  5  and  end  at  5,  our  product.  With 
2  as  a  multiplier,  we  start  at  5,  add  5  and  end  at  12,  our 
product.  With  3  as  a  multiplier,  we  start  at  12,  add  3 
and  end  at  17,  our  product,  etc. 
We  will  compare  the  multiplication  of  2.ii  by 

2  A  under  the  old  and  new  systems. 

Decimal  multiplication : Octimal  multiplication 
2.015625 2.01  (=2,^) 

2.015625 2.01 

10078125 201 
4031250 4020 

12093750 
10078125 4.0401  Ans. 

2015625 
40312500 

I         I        ■*,       3        1        5       4        7        I 
.1     .Z    .3 .5     .6     .7      I 

I 

I  ̂  T  ?  I  ̂  T  ?  I 
0    .01    .02  .05  .04  .05  .06  .07    . 

B 

FIG.    8     (A).      COMPARISON    OF    BINARY    DIVI.SION.S    WITH 
OCTIMAL    XOTATIONS    OF    SECOND    MAGNITUDE;     (B) 
COMPARISON  OF  BINARY  DIVISIONS  WITH  OCTIMAL 

NOTATIONS   OF   FIRST   MAGNITUDE 

used.  As  a  matter  of  fact  the  writer  calibrated  his  .scale 
so  it  looked  similar  to  the  lower  half  of  A,  Fig.  8. 
In  division,  we  must  obtain  each  trial  figure  for  the 
quotient  by  reference  to  the  multiplication  table,  then 
use  Fig.  7  for  all  multiplying  and  Fig.  6  for  all  addi- 

tion. By  following  through  each  step  for  trial  quotient, 
multiplication  and  subtraction,  in  the  following  example 
the  application  of  the  method  to  division  will  become 
obvious. 

.564  + 

5.52)4.071 

3422 
4470 

4174 

2740 
2650 

4.062744140625  Ans. 

70 

From  the  foregoing  we  conclude  that: 
1.  Ten  is  a  rationally  wrong  basis  of  measuring. 
2.  Eight  or  any  binary  system  is  just  as  effectual  as 

ten  in  computing,  but  far  more  effective  in  measuring. 

3.  There  is  available  a  system  of  computing  and  meas- 
uring as  described  in  the  foregoing  which  will  greatly 

simplify  the  work  of  many  engineers,  draftsmen,  clerks, 
inspectors,  etc.,  in  the  mechanical  industries  or  any  other 
industry  employing  binary  measurements,  and  can  be 
used  together  with  our  present  system. 

A  system  based  on  units  of  twelve  could  be  devised 
along  the  lines  of  the  octimal  system.  If  this  is  the 

"duodecimal  system"  which  has  often  been  referred  to 
but  never  intelligently  explained,  we  see  that  it  would 
be  almost  as  difficult  to  express  and  handle  those  com- 

monly used  binary  fractions  in  this  duodecimal  system 
as  it  now  is  to  express  and  handle  them  in  the  decimal 

system.  Another  disadvanage  would  be  the  larger  ad- 
dition and  multiplication  tables  required  to  be  memor- 

ized, but  this  disadvantage  would  be  offset  somewhat 
by  the  smaller  number  of  figures  required  to  express 
large  numbers. 
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Octaval  Notation  and  the  Measurement 

of  Binary  Inch  Fractions* 
By  Alfred  Watkins 

Hereford.   England 

A  RECENT  investigation  into  the  usage  of  coinage, 
weights  and  measures  of  all  kinds,  summed  up  in 

the  author's  pamphlet,  "Must  We  Trade  in 
Tenths,"  showed  two  distinct  and  clashing  tendencies. 
The  first,  which  is  prevalent  in  all  branches  of  commerce 

and  craft,  is  to  divide  a  unit  into  halves,  quarters,  eighths, 

etc.,  down  to  sixty-fourths.  The  stock  broker,  farmer, 
com  dealer,  or  auctioneer  does  this  with  his  sovereign ; 

the  liquor  dealer  with  his  pound;  the  draper  with  his 

yard ;  the  mechanic  and  engineer  with  his  inch.  And  in 
many  cases  this  is  persisted  in  in  the  face  of  an  awkward 

customary  notation,  as  when  shares  are  sold  in  32nds  of  a 

sovereign,  and  the  mechanic  has  to  measure  his  ̂ ,'3  in. 
with  a  micrometer  which,  though  it  uses  four  places  of 
decimals,  does  not  measure  correctly.  This  last  example 
is  the  reason  for  the  present  paper. 

The  second  tendency  is  on  the  part  of  the  man  who 
has  more  to  do  with  computation  than  actual  exchange 
or  craft.  He,  finding  a  decimal  notation  all  cut  and 
dried  and  usable  \vith  easy  facility,  is  thoroughly  impa- 

tient with  any  other  method,  and  wants  it  to  be  univer- 
sal and  compulsory.  To  tl-.is  class  belong  the  counting- 

house  man,  the  schoolmaster,  and  the  scientist,  who  have 
never  entered  into  the  unexplored  science  of  commerce 
and  handicraft. 

And  as  we  all,  with  a  slight  exception  in  dozens,  count 
upward  from  unity  in  a  ten  grouping,  many  of  us  are 
apt  to  decide  that  the  ten  grouping  is  also  an  inevitable 
division  of  the  unit  downward.  But  this  ignores  the 
general  fact  that  no  market  man  or  craftsman  does 
divide  a  unit  into  tenths  until  forced  by  the  counting 
house  into  doing  so.  The  figure  ten  only  halves  once 
into  a  whole  number,  and  after  that  each  halving  adds 
an  additional  decimal  place.  The  ten  grouping  is  not 
the  only  scale  of  notation  and  such  textbooks  as  Hall  & 

King's  Elementary  Algebra  point  out  those  with  a  basis 
or  radix  of  6,  8,  12,  16.  or  any  other  numbers  and  give 
rules  for  the  conversion  of  one  notation  to  another.  It 
is  exceedingly  unlikely  that  we  shall  disturb  the  ten 
grouping  for  our  counting  from  unity  upward.  But 
there  is  not  the  slightest  difficulty  in  expressing  parts 
of  a  unit  in  modern  fractions  of  some  other  radix 
than  10. 

Unfortunately  there  is  no  notation  which  fits  perfectly 
with  all  fractions  used  in  commerce  or  craft.  The  three 
groups  of  fractions  most  used  are  3rds,  6ths,  and  12ths ; 
5ths  and  lOths;  and  the  binary  group,  4ths,  8ths,  down 
to  64ths.  The  last  group  is  undoubtedly  used  more  than 
all  the  others  put  together,  especially  in  the  mechanical 
division  of  a  unit  of  length,  and  a  numeration  with  a 

binary  radii:  is  best.  As  a  radix  of  16  would  necessi- 
tate the  selection  of  six  new  numbers,  8  is  the  scale  of 

notation  to  select,  and  it  fits  the  engineer's  binary  inch 
fractions  to  perfection. 

Table  1  explains  the  perfection  of  the  octaval  notation 
and  the  faults  of  the  decimal  notation  for  binary  divi- 

sion. An  octaval  fraction  is  distinguished  from  a  deci- 

mal fraction  by  a  special  mark,  the  small  circle  or  "pip," 
originated  by  the  author,  and  placed  in  the  same  position 
as  the  decimal  point. 

TABLE    1.     OCTAVAL NOTATION    CONTRASTED    WITH    DECIMAL 
NOTATION 

  Units— 

Decimal 
Octaval 

Vulgar Decimal 
Octaval 

100 

64 

1 1 

^      1 

50 

32 0  5 
=     0* 

25 

16 

= 0  25 

=     «2 

12  5 
0  125 

=       ol 

6  25 .1.        = 

0  0625 

=     °04 

3   125 

A        = 

0.03125 

=     °02 

1   5625 1 
X        = 

0  015625 
=       oOl 

I'l      = 

0.0078125 
-     o004 

etc. 
etc. 

etc. 
Octaval  fractions  can  be  added,  multiplied,  etc.,  with 

much  the  same  facility  as  decimals  and  far  easier  than 
vulgar  fractions  as  for  example: 

Vulgar  Octaval 

l.?3_3233_65^  „4 
2  "^  64       64  ̂   64       64  ^*  ,41 

loOl 

Note  that  as  8  is  the  radix,  it  becomes  10  in  all  octaval 
arithmetic. 

In  the  structure  of  octavals,  just  as  0.2345  in  decimals 

10  ̂   10'  ̂   10^  ̂   10* 

2_    ,    _3_    ,       4       ,5 10  "^  100 

2 

=     .-A     + 

+ 

so  o2345  in  octavals 

8  ̂  S'' 

1000 

1  +  1 

8'  ̂ .8* 

+ 10000 
_2+l 

8  ̂  64 

Application   to 
512  ̂   4096 

Inch    Fractions 

•From     a    paper    presented    at    the    Annual     Meeting    of    the 
A.   S.   M.   E.,   December,   1919,   in   New  York  City. 

The  foregoing  explanation  leads  up  to  the  subject  of 
thi«  paper,  which  is  the  practical  application  of  octaval 
notation  to  the  construction  of  micrometers,  calipers, 
and  measuring  rules,  and  the  great  ease  and  facility  it 
imparts  to  the  measurement  of  the  allowances  and  limits 
so  much  used  in  precision  work. 

In  most  British  and  American  works  the  binary  inch 
fraction  is  still  the  favorite  standard,  and  as  has  been 
pointed  out,  this  instinct  is  a  sound  one,  although  the 
crude  way  in  which  these  are  expressed  in  vulgar 
fractions  leads  to  great  inefficiency.  How  can  such 

adjacent  figures  as  i,  U,  il,  II,  and  -i\  be  marked  on 
a  scale  or  rule,  or  conveniently  used  in  calculation? 
The  consequence  is  that  they  are  never  marked,  and 
we  are  so  accustomed  to  the  inefficiency  caused  by  the 
omission  that  we  do  not  notice  it. 

A  beginner  recently  asked  for  an  explanation  of  the 
reading  of  a  vernier  calipers.  The  particular  instru- 

ment in  question  reads  down  to  A^  and  i'3  a  pattern 
sold  under  different  names.  No  instructions  are  sold 
with  it;  not  a  figure  is  marked  except  for  full  inches; 
the  inch  is  divided  into  16  parts,  the  vernier  into  8 
parts.  There  are  no  index  lines  given;  therefore,  the 
unhappy  beginner  has  to  guess  which  is  the  index  line 
and  to  find  out  which  of  the  divisions  it  indicates  by 
counting  them ;  then  to  do  the  same  with  the  vernier 
divisions.  But  results  have  to  be  kept  in  mind,  and 
such  a  result  as  five-sixteenths  in  the  main  divisions, 
and  five  one  hundred  and  twenty-eighths  added  together 
and  reduced  in  the  head  to  the  conventional  vulgar 
fractions. 

This  crudity  in  the  notation  of  our  binary  fractions, 
and  the  inexplicable  neglect  of  the  logical  fractions 

with  a  binary  radix,  compelled  the  makers  of  microm- 
eters,   when    precision     work    became    necessary,    to 
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translate  the  binary  fractions  into  decimals  and  con- 
struct their  instruments  on  that  basis,  with  the  imper- 

fect and   illogical  consequences   already  pointed   out. 
The  honest  mechanic,  who  deals  in  sixteenths  of  an 

inch,  and  knows  them  mentally  as  quarters  of  a  quarter 
of  his  unit,  is  complacently  told  that  he  must  now 
measure  them  as  six  hundredths,  plus  two  thousandths, 
plus  half  a  thousandth  of  an  inch.  And  when  it  comes 
to  the  necessary  sixty-fourths,  which  ought  to  take  six 
decimal  places  down  to  thousandths  of  thou.sandths,  the 
instrument  maker  gives  it  up  in  despair  and  makes  four 
places  do.  This  omission  makes  a  micrometer  measure- 

ment (on  the  usual  instrument)  of  32nds  and  64ths 
short  of  the  true  value,  0.00005  in  all  32nds  and  either 
0.000025  or  0.000075  alternately  in  all  64ths.  This 
may  seem  unimportant  but  it  may  amount  to  one-third 
the  "limit"  in  certain  items  in  the  Newhall  tables  and 

WATKINS  1 

12  3  4  5  6  7 

A ffl/HiHl 

I   I   I   I   '   '    '" 
COPYRIGHT  2 

I   2  3  4  56  7 

iiiliiiliiiliiiLiiiiii 

3 
I    2   3  4  5  6  7 

EXAMPLE 

I   2    J  4   5  6  7 

iiiliiii.!i!iiiiiikiiiiiiiili'!'4iil'i 

^  3  y  Ci  CJ  !:i  5  :j  vi  (3  =  « -J  ̂   <^  *- 
tSoJ  =  to  -jww  - 

383^  i 

5*  ̂   S*  ro  o»  r\»  o>  ri^ 

ffi  4»  (V  w  oi  c>j  — 

FIG.  1.     OCT.VVAL  RULE 

to  one-half  the  "limit"  in  certain  items  in  the  table 
in  the  Johansson  catalog. 

Our  present  crude  blend  of  decimal  allowances  with 
standard  binary  fractions  is  complex  and  illogical,  and 

it  would  seem  that  as  a  "limit"  table  is  based  on  the 
square  root  of  the  diameter  of  the  part,  it  can  be  more 
accurately  and  simply  compiled  in  octavals  than  in 
decimals.  The  structure  of  an  octaval  fraction  is  much 

on  the  lines  of  a  mechanic's  mental  conception  of  the 
fraction.  Thus  ,-,42  (that  is,  '  'r  o'l)  ̂ or  the  fraction 
usually  called  J|  is  obviously  half  an  inch  plus  a  thirty- 
second. 

It  should  be  also  noted  that  the  octaval  figures  are 

continuous,  so  that  adjacent  fractions  as  I  and  I'i,  so 
inconveniently  expressed  now,  are  in  octavals  ^4  and 
J  41,  obviously  adjacent.  With  an  octaval  radix  the 
counting  omits  8  and  9,  and  goes  directly  from  „07  to 
ol,  from  ol7  to  o2  and  so  on  until  o77  is  reached, 
when  the  next  value  upward  is  1,_0  or  unity.  The 
octaves  of  the  eighties  and  nineties  are  omitted,  as 
well  as  the  single  figures  8  and  9. 

Measuring    Instruments    With    Octaval    Notation 

It  will  be  noticed  that  in  the  instruments  illustrated 
(Figs.  1-5)  all  or  almost  all  the  divisions  can  be 
marked  with  figures  indicating  their  value,  and  that, 
except  in  the  case  of  the  rule,  there  are  no  very  fine 
divisions  to  try  the  eyes.  It  should  also  be  noted  that 
in  each  case  there  is  a  separate  scale  for  each  place 
in  the  fraction,  each  figure  of  it  being  read  separately, 
so  that  no  addition  is  necessary  to  get  the  results. 

Octaval  Rule — The  octaval  rule,  Fig.  1,  shows  that 
all  the  eighths  are  figured,  and  the  figures  form  the 
first  place  in  the  octaval  fraction.  The  writer  has 
devised  an  original  way  of  indicating  the  subdivisions 
of  the  eighths   (the  sixty-fourths)   in  staircase  fashion 

which  enables  the  alternate  even  number  to  be  marked, 
and  these  numbers  constitute  the  second  place  in  the 
octaval  fraction.  This  method  of  a  different  length  of 
line  for  2,  4,  and  6  allows  the  value  of  the  indicated 
division  to  be  known,  even  if  it  is  not  uncovered  by 
the  thimble  or  sliding  bar  of  a  measuring  instrument. 
It  is  applicable  to  decimal  divisions  and  to  ordinary 
and  slide  rules. 

Simple  Calipers — The  simple  calipers  shown  in  Fig. 
2  measures  the  standard  fractions  down  to  64ths, 
employing  the  staircase  subdivisions  described.  In  place 
of  making  the  edge  of  the  sliding  jaw  uncover  the 
division,  an  indicating  line,  as  illustrated,  is  used,  as 
it  is  more  exact  for  observation.     The  jaw  is  cut  away 

FIG.   2.      SIMPLE  CALIPERS 

a  little  to  allow  of  this  arrangement.  The  values  of 
the  different  division,  of  different  lengths,  are  marked 
by  horizontal  lines,  also  of  corresponding  different 
lengths,  on  the  jaw  itself.  This  enables  each  division 
to  be  figured  with  its  value.  The  author  considers 
that  32nd  divisions  are  quite  fine  enough  for  con- 

venient observation  on  a  scale,  and  therefore  he  has 
not  inserted  the  odd  64ths,  these  being  indicated  by 
setting  the  index  line  midway  between  the  two  divisions. 

Simple  Vernier  Calipers — The  simple  vernier  calipers 
shown  in  Fig.  3  measures  down  to  64ths,  and  yet  the 
divisions  are  scarcely  finer  than  eighths.  The  vernier 
method  is  used,  and  every  division  is  figured.  The 
index  line  points  to  the  first  figure  of  the  fraction,  or 
beyond  it,  short  of  the  next  division,  and  the  vernier 
line  which  coincides  with  any  upper  division  is  marked 
with  the  second  figure  of  the  fraction.  A  partial  dislike 
to  the  vernier  method  is  probably  due  to  their  usual 
association  with  fine,  eye-straining  divisions.  Here  it 
is  applied  with  coarse  divisions.  The  scales  repre- 

senting the  first  and  second  octaval  places  have  been 
marked  with  the  distinguishing  letters  A  and  B.  This 
marking  will  also  be  on  the  other  instruments,  with  C 
and  D  added  for  the  3rd  and  4th  octaval  places. 

Double  Vernier  Calipers — A  flat  model  of  the  double 
vernier  calipers  is  illustrated  in  Fig.  4  in  order  to  show 
its  action  more  plainly,  although  it  is  quite  probable 
that  a  model  with  a  circular  stock  will  be  the  com- 

mercially useful  one.  The  standard  fraction  is  set.  in 
two  places  of  octavals,  exactly  as  in  the  instrument 
already  described.  A  fine  movement  for  the  3rd  and 
4th  octaval  places  is  frictioned  on  the  coarser  move- 

ment. It  is  a  double  wedge  with  a  taper  of  1  in  32. 
and  a  movement  of  i',;  in.  on  this  cross-slide  moves 
the  calipers  sh  or  oOOl  in  the  third  place  of  octavals. 
The  fourth  octaval  place  is  indicated  by  a  vernier  scale. 
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In  this,  as  in  the  next  instrument,  the  1st,  2nd,  3rd 

and  4th  scales  are  lettered  A,  B,  C  and  D.  The  advan- 
tage, to  which  reference  has  been  made,  of  devoting 

two  scales  to  the  main  fraction  and  the  two  others 

to  the  allowance,  shows  up  very  strongly  in  this  instru- 
ment, for  there  is  a  separate  plus  and  minus  scale  for 

the  allowance.  The  mechanic  has  therefore  only  to  set 

one  part  of  the  calipers  for  his  main  fraction  and  the 
other  part  for  his  allowance,  either  plus  or  minus,  and 
has  no  pencil  or  mental  calculation  to  make.  No  decimal 

instrument  can  do  this  unless  the  standard  main  frac- 
tions adopted  are  tenths  or  hundredths.  It  will  be 

noticed  that  the  construction  remedies  a  fault  in  previ- 
ous beam  calipers  which  had  the  pull  of  the  fine  adjust- 

ment on  one  side  of  the  main  axis  of  the  instrument. 
When  used  to  caliper  the  exact  size  of  an  unknown 
dimension,  the  jaws  are  adjusted  to  the  size,  and  a 
front  clamping  screw,  not  shown,  is  tightened  on  the 
beam,  the  rear  screw  being  left  loose.    The  fine  adjust- 
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SIMPLE    \'RRX1KK    CALIPPJKS 

ment  is  then  worked  so  that  a  vernier 
line  on  the  scale  B  coincides  with  an 
upper  division.  The  C  and  D  scales 

then  indicate  the  variation  from  the  standard 
fraction.  It  should  be  noted  that  this  construction 
makes  the  reading  of  the  second  place  of  the  fraction 
different  from  previous  instruments.  With  this  one 
it  is  always  set  exactly  for  the  precise  standard  frac- 

tion, and  the  fine  adjustment  does  not  alter  this  setting, 
but  indicates  how  much  more,  or  less,  than  the  standard 
the  dimension  is,  or  is  intended  to  be. 

Single-Screw  Micrometer — A  screw  micrometer,  bow 
type,  is  probably  much  more  used  than  a  sliding  calipers. 
The  octaval  one  first  designed  by  the  author  is  on  the 
same  lines  as  the  usual  one,  but  the  screw  is  of  32 
pitch  and  the  scales  are  so  arranged  that  each  place 
in  octavals  is  read  separately,  the  one  screw  motion 
reading  to  four  places.  The  usual  micrometer  reading 

in  0.025's  mixes  up  two  places.  This  pattern  is  not 
described  more  fully  because,  although  completely  eflSi- 
cient,  it  does  not  bring  out  the  strong  points  of  the 
separation  of  the  standard  fraction  from  the  allowances 
.so  completely  as  in  the  next  instrument. 

Tioo-Scretv  Micrometer — The  two-screw  micrometer 

shown  in  Fig.  5  is  the  result  of  the  author's  conviction 
that  the  separation  of  the  scale  for  the  main  fraction 
from  that  of  the  allowance,  rendered  possible  by  their 
being  expressed  by  different  places  in  octavals,  is  a 

great  practical  convenience.  In  this  insti'ument  the 
standard  fraction  is  measured  by  the  usual  screw  on 
the  right  hand.  It  is  of  8  pitch,  probably  4  threads. 
It  indicates  the  first  octaval  place,  eighths,  on  the  index 
line,  which  also  points  to  the  8  divisions  on  the  thimble 
for  the  .second  octaval  place.  For  measurement  of  the 
main  fractions  this  is  all  that  is  required.  The  end 
usually  occupied  by  a  fixed  anvil  is  fitted  with  a  meas- 

uring screw  for  the  allowances,  3rd  and  4th  octaval 
places,  which  is  kept  at  zero  until  required.  This  is  a 

32-pitch  screw,  it  has  a  range  of  one  revolution  only, 
and  its  thimble  has  a  double  scale  starting  each  way 

from  0  for  plus  or  minus  allowances.  The  4th  octaval 
place  is  read  by  a  vernier  scale.  The  workman  there- 

fore .sets  his  standard  fraction  on  the  coarse  screw, 
turns  the  micrometer  round,  and  sets  his  plus  or  minus 
allowance  on  the  fine  adjustment,  there  being  no  calcu- 

lation either  for  him  or  for  the  draftsman.  As  illus- 
trated, the  fine  adjustment  was  used  left  handed,  but 

it  would  probably  be  figured  to  use  it  on  the  right  hand, 
and  the  position  and  the  use  of  the  vernier  would  then 
be  exactly  those  that  workmen  are  familiar  with  in 
the  present  instruments. 

To  measure  an  unknown  dimension  in  four  places  of 
octavals  the  coarse  adjustment  is  first  set  to  the  article, 
which  is  then  withdrawn  and  the  screw  turned  in  to 
register  the  nearest  (smaller)  standard  fraction.  The 
final  measurement  is  then  made  with  the  fine  screw, 
which  would  probably  be  fitted  with  a  ratchet,  and  the 
instrument  would  then  read  for  the  four  places  of 
octavals  expressing  the  dimension.    The  fine-adjustment 

FIG.  4.     DOUBLE  VERXIER  CALIPERS  c^j 
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coarse-adjustment  screw  alone  for  the  main  fractions. 
An  alternative  arrangement  in  the  construction  of  the 

instrument  is  to  use  a  sliding  rod,  or  anvil,  in  place 
of  the  coarse-pitch  screw,  and  to  adjust  this  for  the 
main  fraction  by  a  set  of  standard  blocks  as  described 
in  the  third  from  last  paragraph,  the  fine-adjustment 
screw  measuring  for  the  plus  or  minus  allowance.     It 
might  be  commercially  desirable  to  issue  both  of  the 
above    types    of    instrument    with    the    fine-adjustment 
screw  of  50  pitch  and  the  scale  decimal.     This  would 
work   with   the  present  limit  tables. 

Simplifications  in  Measuring  "Limits" 
The  fact  that  all  the  standard  binary  fractions  are 

e.xpressed  in  the  first  two  places  of  octavals  and  that 
all  the  limit  allowances  and  tolerances  come  in  the  next 
(third  and  fourth)  octaval  places,  gives  a  new  and 
unexpected  value  to  octaval  notation.  The  workman 
sets  his  standard  size  on  two  scales  of  the  calipers  or 
micrometer,  and  the  plus  or  minus  allowance  on  two 
different  scales.  No  pencil  or  mental  calculation  of 
adding  or  deducting  is  required.  Another  happy  fact 
which  makes  the  provision  of  limit  tables  for  octavals 
very  easy,  is  that  the  third  place  in  octavals  (oOOl) 

is  .,'12,  and  half  this  (,,0004)  is  r/24,  which  is  so  near 
the  much  used  "thou"  of  the  mechanic  (within  2i  per 
cent  of  it)  that  it  can  safely  be  substituted  for  it  in 
all  the  limit  tables.  Accepting  this  substitute  we  obtain 
the  following  equivalents: 

Decimal  Octaval 
0.00025    „QOOI 
0.001          „Q004 
0.002  „00l 
0  003  „D0I4 
0  004         .  .  „D02 
0  005         3OO24 
0  006          ^003 
9  007          0OO34 
0  008          o  004 
0  009  „0044 
0.01     0OO5 

Another  fortunate  coincidence  is  that  the  well-known 

Newhall  table   of  limits  takes   a  quarter  of  a   "thou" 
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(0.00025)  as  its  smallest  unit  and  all  the  figures  in  the 
table  are  multiples  of  this.  As  this  unit  is  pOOOl  in 
octavals  (the  lowest  figure  read  on  the  octaval  microm- 

eter described)  the  Newhall  table  can  be  given  and 
used  as  an  octaval  table  with  perfect  ease.  A  dot  is 
placed  between  the  1,  5,  2  divisions  on  the  calipers  and 
micrometer,  so  that  the  mechanic  has  available  his 
familiar  thousandths  division. 

The  economy  in  building  reference  blocks  up  in 
binary  series  instead  of  a  numerical  series  (at  in  the 
Johansson  series)  has  not  been  recognized.  To  illus- 

trate the  point,  the  usual  commercial  pile  of  weights 
from  4  lb.  to  }  oz.  is  cited,  each  half  the  weight  of 
the  next  larger.  The  total  weight  of  the  series  is 
i  oz.  less  than  8  lb.,  and  its  perfection  as  a  series  is 
such  that  it,  without  any  duplicate  weights,  will  weigh 
anything  within  its  limits  to  .}  oz.  Any  binary  series 
either  of  weight  or  thickness  has  a  similar  perfection. 
No  weights  or  measures  selected  from  a  decimal  series 
can  approach  it. 

Finer  "Limit"  Measurements 
Supposing  9  similar  blocks  be  taken  from  4  in.  thick 

down  to  a^  in.  thick,  standing  exactly  IJl  in.  high 
(7Ji  in.),  any  possible  dimension  in  64ths  from  ̂ Ol 
(ii)  to  the  limit  named  could  be  calipered  from  it  for 

Here  is  the  list: 

0   I  2  J  4  S  ( 

FIG.   5.      TWO-SCREW 
MICROMETER 

precision  work.  For  finer  "limit"  measurements  some 
modification  would  have  to  be  made,  but  the  total  num- 

ber would  come  far  below  those  in  the  Johansson  series 

of  81.  Considering  the  great  expense  of  such  stand- 
ard blocks,  this  is  important. 

In  conclusion,  it  should  be  stated  that  this  paper  is 
not  a  proposal  for  the  substitution  of  octavals  for 
decimals  in  all  branches  of  engineering.  It  advocates 
their  use  to  denote  the  British  binary  inch  fractions 
in  the  workshop  and  on  workshop  precision  instruments. 
Any  use  beyond  this,  and  there  are  many,  is  for  future 
experience.  A  maker  adopting  these  in  workshop  prac- 

tice need  not  bring  them  into  his  catalog  until  their 
simple  logical  structure  is  better  known. 

Machine  Tools  for  the  Belgian 
Commission 

Our  Washington  correspondent  has  just  sent  us  the 
following  list  of  unfilled  requirements  of  the  Belgian 
Commission  which  came  over  here  to  select  machine 
tools  for  its  country  from  the  surplus  stock  of  the 
War  Department. 

The  tools  enumerated  on  the  list  have  so  far  not 

been  found  among  the  War  Department's  assortment 
and  must  be  supplied  from  the  stocks  of  the  builders 
and  dealers  of  this  country. 

Further  information  may  be  obtained  from  the  office 
of  the  Director  of  Sales,  War  Department,  Munitions 
Building,  Washington,  D.  C. 

J.athe 

Screw  machines. 

.Stud    2 
Engine.    1 36 
Toolroom    4 
Automatics    21 
Chuck  and  turn    I 
Turret    10 

15 

19 

9 

Millers. 

Automatic. 
Turret   

.Hand   .  Universal. Plain   
Brig^   

Vertical. . . 

Slotters.  ,  .  . 
Gear  cutters. 
Cranes 
AiT  compressors   
Boring  mills   Vertical       73 

Horisontal       23 

Bolt  and  Nut  Machinery   
Drills   Radial        16 

Upright        44 
Multiple  Spindle       25 
Sensitive        10 

Total   174 

Total     43 

Total     21 

59 
4 
2 

ToUl     96 
       46 

Grinders . .  Universal    4 
Universal  tool  and  cutter    3 
Plain    6 
Tool    3 
Emery    23 
Wet  Tool    5 
Internal    5 
Twist  Drill    3 
Cylinder    4 
Miscellaneous.    10 

Total         95 

Hammers   Drop      .                I Total 
Total 

66 

      14 Planers   

15 

f, 

.Shapera   

Saws   

Cutting-off  machines. 

Crank   
Traverse.   

.  Circular   
Cold.   
Friction   

      39 
       19 

         1         3 
         1 

Total 

ToUl 

5« 
Punches  and  .'Shears  . 

'i^ 

Key  seaters   
Presses   77 • 

. 

Woodworking   7K 

19 

Grand  Total. 

M9 Nickel  Babbitt  Minus  Nickel 
The  name  nickel  babbitt  does  not  always  indicate 

that  the  alloy  so  designated  contains  nickel,  as  the  ef- 
fect of  nickel  on  babbitts  is  similar  to  that  of  copper. 

As  a  matter  of  fact  many  such  alloys  contain  no  nickel. 
A  nickel  babbitt  can  be  made  as  follows :  Copper,  4  per 
cent;  nickel,  0.5  per  cent;  antimony,  10  per  cent;  and 

tin,  85.50  per  cent. — Foiindry. 

A  Letter  on  Spoiled  Work 
Cleveland,  Ohio,  Jan.  31,  1920. 

There  is  nothing  unusual  in  our  method  of  handling  scrap 
with  perhaps  one  exception — that  we  insist  upon  the  fore- 

man of  the  department  signing  his  name  to  a  detailed  report 
of  all  the  scrap  made  in  his  department.  He  also  knows 
that  a  copy  of  this  report  goes  to  the  superintendent,  and 
also  to  the  accounting  department. 

All  scrap  from  each  department  is  kept  separate  and  is 
accumulated  for  thirty  days,  and  at  this  time  a  post-mortem 
is  held  by  the  assistant  superintendent  and  foreman  on  all 
this  material. 

The  reason  for  keeping  this  material  for  thirty  days 
is  to  impress  the  men  responsible  with  the  volume  of scrap. 

There  is  a  very  noticeable  difference  between  a  foreman 
passing  two  or  three  pieces  of  scrap  daily  and  passing  a 
large  quantity  of  scrap  at  the  end  of  thirty  days. 

The  Peerless  Motor  Car  Co., 
W.  S.  Staring,  Factory  Manager. 



March  25,  1920 Get  Increased  Production — With  Improved  Machinery 689 

What  Other  Editors  Think 
Congress  and  the  Merchant  Marine 

From  New  York  Times 

IN  GIVING  his  views  about  the. American  merchant 
marine  General  Leonard  Wood  avoids  details,  as  does 

almost  every  public  man  who  ventures  to  say  something 
about  this  irrepressible  and  difficult  problem.  All  agree 
that  we  should  have  cargo  carriers  under  the  American 

flag  in  suificient  numbers  to  transport  American  prod- 
ucts to  all  parts  of  the  world.  It  is  like  the  question 

of  continuing  to  pay  rent  when  a  man  should  own 
the  house  he  lives  in.  Why  pay  the  British,  Norwegians 
and  Japanese  for  cargo  space  when  we  can  build  and 
operate  our  own  ships?  The  war  gave  us  our  oppor- 

tunity. Ships  were  built  by  the  gross  to  carry  troops, 
munitions  and  supplies  to  Europe,  and  the  war  over 
the  building  program  was  continued  in  order  to  found 
an  American  merchant  marine  and  put  the  Stars  and 
Stripes  in  ports  where  for  forty  years  it  was  rarely, 

if  ever,  seen.  "Let  us  see  to  it,"  says  General  Wood, 
"that,  to  as  large  an  extent  as  possible,  they  (the 
ships)  remain  in  the  hands  of  Americans."  He  adds 
that  "the  Government  will  have  to  sell  its  ships  at 
considerable  loss,"  and  there  the  General  stops.  He 
does  not  trust  himself  to  details.    He  steps  wairly. 

Some  questions  of  prime  importance  remain  unan- 
swered. Can  the  ships  be  sold  cheap  enough  to  tempt 

firms  and  companies  to  buy?  What  Government  con- 
trol shall  there  be  over  private  operation,  if  any? 

Would  it  be  expedient  for  the  Government  to  lease 
some  of  its  ships,  retaining  title?  Is  Government 
ownership  to  have  any  consideration?  Can  officers  be 
provided  for  as  large  a  merchant  marine  as  would  be 
able  to  compete  with  the  British  before  they  got  the 
cream  of  the  ocean-carrying  trade?  Can  crews  be, 
obtained  and  kept  at  living  wages,  American  stand- 

ards? Is  it  practicable  to  operate  American  ships 
profitably  without  amending  the  navigation  laws? 
Would  passenger  ships  pay  in  competition  with  foreign 
liners  not  handicapped  by  prohibition  laws? 

The  American  merchant  marine  is  in  an  inchoate 

state,  waiting  for  Congress  to  do  something,  with  Con- 
gress reluctant,  backing  away,  fearful.  The  problem 

must  soon  be  dealt  with  courageously  and  with  reso- 
lution. One  thing  is  certain — if  those  questions  re- 

lating to  operation  cannot  be  answered  satisfactorily, 
the  sun  rising  on  the  American  merchant  marine  will 
be  obscured  by  clouds. 

How  To  Increase  Production 
From  Manufacturers'  Record,  Baltimore 

INCREASED  production  on  the  farm  and  in  the  fac- 
tory by  intensive  work,  without  any  decrease  in 

wages,  should  be  unceasingly  urged  by  every  employer; 
but  let  us  dismiss  any  thought  of  lower  wages,  for  low 
wages  are  unfair  to  the  laborers,  and  they  breed  suffer- 

ing and  unrest  and  Bolshevism.  We  must  accept  high 
wages  and  rejoice  that  the  laboring  man  can  through 
this  change  enjoy  more  of  the  comforts  of  life. 
Low  wages  are  in  the  end  the  costliest  wages;  low 

wages  always  have  been  unprofitable.  The  South  was 
for  years  tremendously  handicapped  by  low  wages. 

The  laboring  man  has  a  right  to  receive  more  pay  than 
in  the  past,  and  the  public  is  the  better  off  for  the 
higher  wages  now  paid. 

If  the  people  of  this  country  will  universally  accept 
these  truisms,  they  can  then  effectively  give  their  at- 

tention to  urging  increased  efficiency. 
The  man  who  was  underpaid  and  who  knew  it  was 

never  in  the  frame  of  mind  to  produce  the  best  results. 
Unhappiness  and  even  hatred  were  gnawing  at  his  heart 
in  protest  against  the  injustice  which  doomed  him  to 
want  amid  the  luxury  of  the  increasing  wealth  of  the 
country.  Laboring  men  as  a  whole  are  not  different 
from  other  men — all  are  very  much  alike.  Many  of  them 
are  misled  at  times,  but  how  many  millions  of  others 
more  blindly  follow  politicians  than  labor  men  blindly 
follow  their  false  leaders? 

"Come,  let  us  reason  together"  should  be  the  spirit  of 
employers  and  employees.  Let  them  come  together  and 
study  each  others'  problems,  and  while  employers  should 
stand  unalterably  upon  the  right  of  the  open  shop  for 
every  man  who  wants  to  work,  they  can  go  a  long  ways 
to  create  a  spirit  of  efficiency  and  production  by  a  spirit 
of  co-operation  and  sympathy. Costing 

From  Mechanical  World,  ENGLAND 

ALTHOUGH  a  great  deal  is  heard  from  time  to  time 
L  of  costing  systems  in  relation  to  scientific  manage- 

ment, there  is  plenty  of  evidence  that  insufficient  atten- 
tion is  given  to  this  important  matter. 

There  is  too  g)'eat  a  disposition  to  place  works  cost- 
ing systems  in  the  hands  of  any  superior  clerk,  whereas, 

of  course,  works  costing  is  really  an  intricate  affair 
and  demands  some  knowledge,  at  any  rate,  on  the  part 
of  a  works  assistant,  of  the  particular  business.  Too 
much  reliance  is  placed  on  the  advice  of  the  chartered 
accountant  when  he  comes  in  for  his  periodical  audit, 
whereas,  in  fact,  the  functions  of  a  works  accountant 
and  the  chartered  accountant  are  widely  separated  in 

the  sense  that  the  former's  duty  should  be  to  provide 
the  works  manager  or  the  managing  director,  or  both, 
with  weekly  figures,  or,  at  any  rate,  continuous  figures 
which  will  assist  the  management  to  come  to  decisions 
on  matters  affecting  the  policy  of  the  business.  It  will 
therefore  be  seen  what  an  important  post  that  of  the 
works  and  costs  accountant  should  be. 

It  is  with  the  object  of  improving  the  status  of 
works  and  costs  accountants  and  of  providing  them  with 
some  emblem  indicative  of  proficiency  that  the  Insti- 

tute of  Works  and  Costs  Accountants  has  been  formed, 
and  it  is  quite  clear  that  in  the  engineering  industries 
there  is  great  scope  for  the  activities  of  such  a  body. 
The  difficulties  which  arose  between  controlled  firms 
and  the  Ministry  of  Munitions  were  eloquent  of  the 
manner  in  which  even  chartered  accountants  often  fail 

to  appreciate  some  of  the  finer  points  in  works  account- 
ancy; and,  perhaps,  nothing  was  more  striking  in  this 

connection  than  the  question  of  overheflii  charges. 
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The  Compulsory  Metric  Law 

Read  This — and  Then  Get  Busy 
THE  World  Trade  Club  is  sending  out  to  all  parts  of   the   country, 

thousands  of  post  cards,   addressed  to     the  Bureau  of   Standards, 

Washington,  D.  C,  urging  legislation  in  favor  of   the  exclusive   use 

of  the  meter-liter-gram  in  the  United  States. 

These  cards  are  being  signed  by  doctors,  lawyers,  school  teachers  and  all  sorts  of 

people  who  know  absolutely  nothing  of  real  manufacturing  or  export  conditions. 

Probably  a  hundred  thousand  of  these  cards  have  been  mailed  to  Washington 

favoring  one  side  of  the  question  only,  and  many  Congressmen  have  been  led  to  believe, 

in  looking  over  the  reports  on  this  flood  of  cards,  that  the  whole  country  wants  a 

compulsory  metric  system,  when  in  fact  nothing  is  farther  from  the  truth.  This 

dangerous  propaganda  must  be  counteracted  by  the  same  means  the  "millionaire's  club*' 
has  employed.  v* 

Now — Mr.  Manufacturer — Mr.  Exporter — Mr.  Man — You  whose  very  existence 
depends  on  the  smooth  running  of  our  industrial  machinery  which  would  be  hopelessly 

crippled  by  a  compulsory  metric  law — all  of  you  turn  in  and  help  in  this  campaign 
by  taking  up  our  proposition.    Also  get  the  help  of  every  association  you  belong  to. 

Chairman  of  Committee  on  Coinage,  Weights  and  Measures, 

House  of  Representatives, 

Washingtiin,  D.  C. 

/  am  against  all  legislation  lending  to  make  the  use  of  the  metric  system 

compulsory  in  the   United  States. 

Name__^   

A  ddress   .         "''''---   

Vocation^ 

Here  is  our  proposition!  We  will  furnish  you,  free  of  charge,  all  of  the  post  cards 

you  can  use,  similar  to  the  one  shown.  Distribute  these  cards  to  your  employees  and 

have  them  sign  and  mail  them.  The  cards  are  all  properly  addressed  and  need  only  to 

be  signed  and  a  one-cent  stamp  affixed  and  then  they  are  ready  for  mailing. 

Ask  us  for  enough  cards  for  every  employee  you  have  and  all  their  friends  who  are 

against  the  proposed  compulsory  metric  law. 

Editor 
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A  Giant  "Toledo"  Power  Press 
The  work  of  large  power  presses  is  now  seen  in 
many  branches  of  industry,  the  stream-line 
body  of  the  automobile  being  a  good  example  of 

such  work.  The  development  of  these  useful 
machines  has  progressed  steadily  to  meet  the 
demands  of  designees  of  large  commercial  shapes. 

WHAT  is  believed  to  be  one  of  the  largest  deep- 
gap,  double-crank  presses  that  has  ever  been 
built,  was  recently  completed  in  the  shops  of 

the  Toledo  Machine  and  Tool  Co.,  Toledo,  Ohio.  The 
illustration  gives  a  good  idea  of  the  design,  but  not  of 
the  size,  as  it 
stands  eighteen 
feet  seven 
inches  above  the 
floor  line  and 
weighs  175,000 

pounds. 
The  frame  is 

unusually  mas- 
sive and  is  of 

the  four -piece 
steel  t  i  e  -  r  0  d 

type  of  con- 
struction, the 

main  stress  be- 
ing taken  by 

two  large  steel 
tie  rods  9i  in. 
in  diameter 
running  from 
the  bottom  of 
the  bed  to  the 
top  of  the  arch 
directly  in  back 
of  the  main 
gears.  There 
are  also  two 
tie  rods  located 
in  front  of  the 
bearings  which 
hold  the  press 
together  in  a 
most  substan- 

tial manner. 
The  uprights 
are  extra  heavy 
to  take  care  of 
the  re-action 
and  any  lateral 
stresses.       The 
feet  of  the  uprights  are  made  especially  long  and  there 
is  a  pair  of  tie  rods  at  the  extreme  back  of  the  press, 
which,  in  addition  to  the  main  tie  rods,  bind  the  up- 

rights securely  to  the  base. 
The  power  is  supplied  by  a  30-hp.  motor  running  at 

a  speed  of  1200  r.p.m.  allowing  the  press  to  make 
twelve  strokes  per  minute.  The  twin-gear  drive  has  a 
ratio  of  29  to  1  and  is  well  protected  with  guards.  The 
large  gears  are  each  86  in.  in  diameter  with  a  9-in. 
face;  they  are  made  from  steel  castings  and  the  teeth 
are  cut  from  tlie  solid. 
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A  GIANT  TOI.KDO  POWKR    PRESS 

The  crankshaft  is  12  in.  in  diameter  and  is  supported 
in  11-in.  bearings. 

The  gearing  is  all  self-contained  so  as  to  leave  a 
space  around  the  machine  available  for  stock  and  other 
purposes.    The  two  pitmans  are  adjusted  simultaneously by  means  of 

screws  operated 

by  bevel  gears, 
which  may  be 
noted  from  the 
illustration. 

The  press  be- 
ing specially  de- 

signed  for 
blanking  it  does 
not  have  a  very 

long  stroke  and 
of  necessity 

would  not  re- 
quire a  great 

amount  of  ad- 

justment. An  item  of 

particular  i  n  - terest  is  the 
clutch-operating 
mechanism. 

This  is  so  ar- 
ranged that  the 

press  m  a  y  be 
started  or  stop- 

ped at  any  point 
of  the  stroke  by 

means  of  the 
hand  lever 

shown  in  the  il- lustration, or  by 

throwing  back- ward a  small 

weight  shown  in 
connection  with 
the  mechanism, 

the  press  will 
a  u  t  0  m  a  ticallv 
stop  at  the  top 
of  the  machine 

Dis- 

center. 

may    be 
An  idea  of  the  magnitude 
had  from  the  following  dimensions: 

tance  from  bottom  of  frame  to  top  of  arch,  223  in.: 

floor  space  over  all,  150  x  159  in. ;  distance  between  up- 
rights, 60  in. ;  distance  from  center  of  slide  to  housings, 

20  in.;  area  of  slide,  40  x  60  in.;  area  of  bed,  56  x  85 
in.;  opening  in  bed,  24  x  56  in. 

The  press  is  known  as  No.  210-A  and  is  particularly 
adapted  for  large  blanking  of  the  heaviest  kind  of 
stampings  which  are  frequently  used  in  automobile  and 
other  work  of  a  similar  character. 
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Some  Effects  of  "Compulsory"  Use  of  the 
Metric  System  ^^ 

By  C.  C.  STUTZ 

IRRESPECTIVE  of  any  merits  the  metric  system 
may  have,  the  country  in  case  the  system  is  made 
compulsory  will  have  to  face: 
1.  A  long  transition  period.  As  a  matter  of  fact,  old 

units  never  disappear.  After  eighty-three  years  of  com- 
pulsion in  France  some  of  its  industries,  as,  for  instance, 

the  textiles,  still  use  the  old  units.  Besides,  80  per  cent 
of    all    screw    products    of 

the  world  are  today  manu- 

factured on  the  "inch" 
basis,  as  found  by  the 
National  Screw  Thread 
Commission  which  met  in 

Paris,  France,  in  the  fall 
of  1919. 

2.  The  introduction  of  a 

dwd  system,  because  the 
habits  of  people  cannot  be 
legislated  away. 

3.  A  confusion  between 
the  two  systems,  becoming 
a  most  prolific  source  of 
error  and   expense. 

4.  A  cost  appalling  in 
its  magnitude,  represented 

by  the  change  involved  in- 
deciding  on  new  standards, 
making  new  drawings, 
tools,  fixtures,  etc.,  which 
would  seriously  threaten 

during  the  transition  per- 
iod at  least  our  system  of 

"interchangeable"  parts, 
this  bulwark  of  our  indus- 
try. 

5.  The  re-calculation  and 
establishing  of  new  prices 
for  every  commodity  raised 
and  manufactured  to  con- 

form with  the  new  stand- 

ards of  length,  weight  and  ' 
volume.  In  practically  all 
such  calculations  the  re- 

sults will  come  out  in  frac- 
tions. If  the  higher  value  be  taken  the  customer  pays 

an  increased  price;  if  the  lower  be  taken  the  seller  loses. 

6.  The  re-calculation  of  compound  units  and  their 
use,  such  as  pounds  per  square  inch  to  kilograms  per 

square  centimeter;  foot-pounds  to  meter-kilograms; 
English  horsepower  to  metric  horsepower,  etc.  Example: 

1  lb.  per  sq.in.  -=  0.07030954  kg.  per  sq.  cm. 
1  kg.  per  sq.cm.  =  14.222820971  lb.  per  sq.in. 
7.  The  twofold  application  of  the  metric  .system,  that 

is,  one  man  may  keep  in  the  article  he  makes,  say  the 
dimension  of  8  in.  and  call  it  76.2  mm.,  another  may 
change  it  to  75  mm.  in  order  to  avoid  the  fraction;  thus 
standardization  is  no  longer  possible. 

8.  Even  should  Congress,  as  a  preliminary  measure, 
make  the  metric  system  compulsory  only  for  the  depart- 

ments of  the  Government,  the  country  would  feel  the 

This  article  is  especially  valuable  in  view  of  the 
fact  that  Mr.  Stutz  is  a  mechanical  and  electrical 

engineer  with  thirty-four  years'  professional  expe- 
rience. He  was  educated  in  Switzerland  and  brought 

up  to  the  use  of  the  metric  system.  He  came  to 
the  United  States  and  became  a  naturalized  citizen 
in  1890.  After  he  came  to  the  United  States  he 
familiarized  himself  with  the  English  system  of 
measurement  and  used  it  for  about  twelve  years. 
He  then  spent  several  years  in  Europe  as  sales 
engineer  for  an  American  firm  and  then  as  chief 
engineer  and  shop  manager  of  a  large  and  well- 
known  European  concern  building  machine  tools, 
engines,  printing  presses  and  special  precision  ma- 

chinery. While  with  this  firm  he  again  used  the 
metric  system.  On  his  return  to  the  United  States  he 
once  more  took  up  the  use  of  the  English  measuring 
system.  From  this,  it  will  be  easily  seen  that  he 
has  had  exceptional  chances  to  become  familiar  with 
the  workings  of  both  the  metric  and  English  systems 
in  actual  shop  practice  and  in  general  engineering 
work.  He  considers  that  while  neither  system  can 
be  called  perfect,  his  experience  has  taught  him  that 
the  English  system  presents  such  decided  advan- 

tages over  the  metric — especially  when  it  is  con- 
sidered from  the  standpoint  of  the  workman  who 

after  all  represents  the  great  mass  of  its  users — 
that  he  is  unalterably  opposed  to  thi  making  of 
the  use  of  the  metric  system  compulsory.  He  con- 

siders the  inch  with  its  divisibility  to  which  the 
workman  takes  so  readily,  to  be  the  foundation  for 
the  superiority  of  American  machine  design.  In 

measurements  of  precision,  our  method  of  "inter- 
changeable parts"  has  as  its  foundation  the  thou- 

sandth part  of  an  inch,  which  is  a  dimension  as 
readily  used  by  the  workman  as  the  inch  itself. 

effects  of  such  legislation.  This  becomes  apparent  when 
we  consider  such  a  Government  agency  as  for  instance 
the  Post  Office  or  the  Interstate  Commerce  Commis- 
sion. 

9.  Thus  we  shall  have:  Complexity  instead  of  sim- 
plicity; confusion  instead  of  order;  diversity  instead  of 

uniformity,  and  extra  expense  all  around. 
As  far  as  the  relations 

of  the  governmental  depart- 
ments to  each  other  are 

concerned  the  general  pub- 
lic would  not  be  affected, 

except  that  Government  re- 
ports would  not  be  intel- 

ligible to  the  average  man. 
All  departments  come  in 

touch  with  the  daily  and 
industrial  life  of  the  nation 

to  a  greater  or  lesser  ex- 
tent, and  being  obliged  by 

law  to  use  only  the  metric 

system  would  thereby  cre- 
ate an  intolerable  situation. 

The  Post  Office  Depart- 
ment probably  comes  into 

closer  touch  with  the  public 
than  any  other.  Postage 

rates  go  by  weights,  sizes 

of  packages  are  restricted 
to  certain  dimensions.  It 

can  readily  be  seen  what 
the  effect  would  be  should 

the  department  be  obliged 
to  insist  on  metric  units. 

Not  in  as  close  a  touch 

with  the  general  public, 

but  affecting  large  inter- 
ests, are  many  department- 

al sub-divisions  or  bureaus, 

as  for  instance  the  Inter- 
state Commerce  Commis- 
sion. Being  an  integral 

part   of   the   machinery   of 

the  Government  and  there- 
fore bound  by  such  a  metric  law,  the  Commission 

would  ask  that  all  reports,  petitions  and  statistics  it 
requires  and  receives  from  the  railroads  be  given  in 
metric  units.  Its  decisions,  rates  and  rulings  would 
likewise  be  thus  expressed.  The  railroads,  using  the 
present  system  of  measurements,  would  thus  be  twice 
compelled  to  translate  all  figures  submitted  and  received. 

The  enormous  amount  of  energy  thus  uselessly  ex- 
pended can  only  be  realized  by  those  familiar  with  this 

subjec„. 

All  govpr  imental  departments  are  large  purchasers, 
and  some  „re  also  producers.  If  specifications  for  goods 
to  be  bought  call  for  these  articles  to  be  made  to  the 
metric  system,  it  stands  to  reason  that  if  they  are 
obtainable  at  all,  they  will  cost  more  and  this  added  cost 
will  have  to  be  raised  by  increased  taxation. 
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Only  a  brief  outline  can  be  attempted  as  to  what  will 
be  required  of  the  various  railroad  departments. 

Tariff  Department — Every  item  of  the  numerous 
tariff  lists  will  have  to  be  re-calculated  to  conform  to  the 
new  dimensions,  weights,  volumes,  distances  and  car 
dimensions. 

Claim  Department — Many  shippers  will  not  under- 
stand the  new  units,  from  which  will  arise  errors,  mis- 

understandings', claims  and  general  dissatisfaction. 
Freight  Agents — The  education  of  this  force,  scat- 

tered as  it  is  along  the  line,  will  be  a  task  of  no  mean 
proportion. 

Purchasing  Department — All  existing  specifications 
will  have  to  be  re-written. 
All  commodities  bought  will 
have  to  be  called  for  in 
metric  units,  with  prices  as 
per  the  new  unit. 

Real  Estate  Department 
• — All  deeds,  plans,  surveys, 
drawings  and  descriptions 
of  properties,  rights  of  way, 
etc.,  will  have  to  conform  to 
the  new  system  and  valua- 

tions figured  as  per  new 
Units. 

Maintenance  of  Way  De- 
partment— All  earth,  stone, 

gravel  and  brick  work,  fills, 
excavations,  etc.,  will  have 
to  be  ordered  and  executed 
in  cubic  meters.  Mile-stones 
to  be  replaced  by  kilometer 
signs,  etc. 

Car  Department — All  ca,- 
pacities  and  weights 
marked  on  cars  are  to  be 
changed  to  metric  units; 
spare  parts  and  repairs  will 
have  to  be  called  for  in  the 
new  language. 

Engineering  Department 
— Locomotives  and  ,  all  me- 

chanical and  electrical  equipment  of  freight  and  pas- 
senger cars  will  have  to  conform  to  the  new  units  as 

well  as  all  apparatus  for  block  and  signal  systems. 
Thousands  of  drawings  will  have  to  be  changed  in  every 
office.  The  great  difficulty  the  engineers  will  experience, 
however,  will  be  from  the  fact  that  all  engineering 
tables  will  have  to  be  re-calculated,  and  this  cannot  be 
done  until  new  standards  have  been  agreed  upon. 

Accounting  Department — The  difficulties  of  this 
department,  especially  during  the  transition  period  will 
be  very  considerable.  All  printed  forms  will  have  to 
be  revised. 

Plan  To  Effect  Co-operation  between 
Industry  and  Schools 

Realizing  that  technical  schools  are  not  serving  to 
a  maximum  degree  the  industrial  market  to  which  they 
owe  their  existence,  the  Technology  Clubs  Associated, 
through  their  president,  have  called  a  meeting  to  be  held 
at  the  Drexel  Institute,  in  Philadelphia,  on  March  25, 
26  and  27. 

Dr.  HoUis  Godfrey  is  now  president  of  the  combined 
Technology  Clubs  Associated.  As  chairman  of  the  engi- 

neering-education   section   of   the   Council   of   National 

Defense,  during  the  period  of  the  war,  he  foresaw  the 
alarming  shortage  of  trained  men.  He  saw  that  there 
was  much  waste  in  present  technical  education  and  that 
to  eliminate  this  waste,  industry  must  be  called  upon  to 
specify  exactly  what  they  require  of  the  graduating 
engineer.  The  following  plan  was  therefore  formulated. 
Since  that  time  every  detail  of  the  plan  has  been  worked 
out  and  will  be  presented  at  the  comming  meeting  in 
Philadelphia. 
A  number  of  industries  seeing  the  need  for  better- 

ment, each  contributed  $2,500  to  carry  on  the  study, 
and  besides  gave  much  of  the  time  of  their  executives. 

Educators  who  were  also  engineers  were  sent  out  into' the  industry.  They  made 
a  study  of  manufacturing 
processes  to  determine 
what  knowledge  was  essen- 

tial if  men  were  to  be  suc- 
cessful in  the  various  fields. 

They  called  conferences  of 
executives  and  obtained 
facts  regarding  training 
from  them.  They  sat  in 
foremen's  shop  meetings, 
and  talked  with  the  op- 

erators at  their  machines. 

They  made  every  effo.: 
possible  to  determine  in- 

dustrial demand  upon  the 
educational  institution. 

Their  findings,  together 

with  the  suggestion  of  the 

representative  plants  vis- 
ited, were  submitted  to  a 

board  of  educational  ex- 
perts who  outlined  courses 

and  formulated  plans  to 
meet  the  industrial  demand 

with  the  possible  educa- tional supply. 

At  the  winter  meeting  of 

the  Technology  Clubs  Asso- 
ciated there  will  be  gath- 

ered representatives  of  educational  institutions  and  of 
industry.  At  that  time  a  composite  plan  for  futuie 

education  will  be  worked  out.^  The  results  of  prelimi- 
nary studies  and  of  the  meeting  will  be  put  into  a 

permanent  record,  in  book  form  and  in  terms  common 
to  all  concerned. 

It  is  believed  that  a  greater  and  better  industrial 
America  will  evolve  from  this  effort  to  bring  about  co- 

operation; that  it  will  improve  the  quantity  and  quality 
of  technical  men  with  a  reduction  of  cost  in  time  and 
money;  that  it  will  increase  production  and  increase 

industrial  co-operation  because  all  industrial  historj' 
shows  that  these  increase  in  proportion  as  technical 
knowledge  and  training  increase ;  that  it  will  accomplish 
these  ends  swiftly  and  with  minimum  friction  because  it 
is  adapted  to  the  human  needs  and  desires  of  all  those 
concerned  with  it. 

The  March  meeting  of  the  Technology  Clubs  Associ- 
ated is  undoubtedly  the  most  authoritative  meeting  of 

the  year,  a  meeting  which  will  mark  the  beginning  of 
the  new  era  in  educational-industrial  co-operation. 

One  plant  has  eliminated  the  danger  caused  by  falling 
over  trucks  left  in  dark  comers  by  careless  truckers  by 
painting  the  trucks  white. 
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Shop  equipment  newj 
E.L.DUNN  and   5.  A.HAND 

r    SHOP    EQUIPMENT 

•       NtV/5      • 
A  weekly   roviG-w  oP 

modern  dos'Kgnsand 0      ©quipmenl/ 

hill! 

Deicriptioru  of  shop  equipment  in  this  section  constitute 

editorial  service  for  which  there  is  no  charge.  To  be 

eligible  for  presentation^  the  article  must  not  have  been 
on  the  market  more  than  six  months  and  must  not  have 

been  advertised  in  this  or  any  previous  issue.  Owing  to 

the  news  character  of  these  descriptions  it  will  be  impos- 
sible to  submit  them,  to  the  manufacturer  for  approval. 

•   CONDENSED    ■ 
CLIPPING     IND&X] 
A  continuous  rocord Ol^'modorn  dosi^ns 

'  and  oquipmont/   • 

Prestometer  Attachments 

The  Coats  Machine  Tool  Co.,  Inc.,  110-112  West  40th 
St.,  New  York,  has  brought  out  three  attachments  for 
the  prestometer  which  are  illustrated  herewth. 

Fig.  1  is  an  attachment  for  gaging  the  bores  of  Hoff- 
man ball  races.  The  nose  of  the  anvil  block  will  accom- 

modate races  of  one  diameter  only,  interchangeable 
blocks  being  used  for  races  of  different  diameters. 

The  gaging  point,  the  location  of  which  is  indicated 
by  tlie  pencil,  is  connected  to  the  instrument  contact- 
point  by  a  floating  lever  having  a  two-to-one  reduction. 
It  is  evident  that  by 
changing  the  position  of 
the  race  on  the  anvil  by 
sliding  and  revolving,  the 
gage  readings  will  show  if 
the  hole  is  bell-mouthed, 
taper,  oval  or  out  of  paral- 

lel, as  well  as  indicating 
if  the  diameter  is  correct. 

As  the  limits  on  this 
particular  work  are 
very    close    (+0.0002) 

( — 0.0001),  a  glass  having  a  very  small  bore  is  used  for 
the  indicating  fluid,  giving  a  magnification  of  3,000 
diameters.  The  graduated  scale  is  3  in.  long,  and  the 

graduations  are  0.30  apart,  each  graduation  represent- 
ing a  0.0001-in.  variation  in  the  diameter  of  the  piece 

being  gaged. 

An  attachment  for  gaging  a  4j-in.  diameter  piston  is 
shown  in  Fig.  2.  In  this  case,  as  the  limits  are  not  so 

close  as  in-  the  case  of  the  ball  races,  the  tube  is  made 
with  a  larger  bore,  the  magnification  being  250  diam-. 
eters.  As  the  gaging  point  and  the  instrument  contact- 
point   are  connected   by   a   two-to-one   reduction   lever, 

each  A  in.  on  the  scale  rep- 
resents 0.001  in.  in  the. 

work.  The  anvil  indicated 

by  the  pencil  is  a  8-in.  ball 
supported  by  a  setscrew 
from  below  and  a  cup 
from  above,  and  can  thus 
be  set  to  project  beyond 
the  surface  of  t  h  e  base. 
In  this  case  it  is  set  to 

project  about  0.011  in.  so 
as  to  contact  with  the 
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lands  of  the  piston  which  are  smaller  in  diameter  than 
the  body.  In  gaging,  the  piston  should  be  located  with 
the  pin  holes  horizontal  and  the  piston  should  be  pushed 
longitudinally  between  the  gaging  contact  and  the  anvil. 
The  special  scale  will  then  show  the  correctness  or  varia- 

tion from  standard  of  the  parts  indicated  thereon,  the 
single  pointer  showing  the  normal  height  of  the  liquid. 
It  is  claimed  that  all  parts  of  the  piston,  as  indicated  on 
the  scale,  can  be  gaged  in  one-quarter  of  a  minute. 

The  attachment  shown  in  Fig.  3  is  intended  for  gaging 
pinion-shaft  housings.  This  attachment  is  provided  with 
two  contact  points,  each  of  which  is  connected  by  a  float- 

ing lever  to  the  contact  point  of  the  instrument.  The 
advantage  of  this  arrangement  is  that  it  enables  internal 
gaging  to  be  done  in  a  manner  that  has  probably  not 
been  before  attempted,  in  that  internal  stepped  diam- 

eters can  be  accurately  gaged  even  though  they  are  not 
concentric  either  with  each  other  or  with  the  outside 
of  the  work. 

In  some  cases  it  might  be  easier  to  support  the  work 
in  V-blocks,  but  in  this  instance  the  outside  diameter 
of  the  work  was  not  the  same  throughout  its  length. 

Hydraulic  Rail-Bending  Press 
The  accompanying  illustration  shows  a  hydraulic 

rail-bending  press  recently  designed  and  built  by  the 
Hydraulic  Press  Manufacturing  Co.,  of  Mount  Gilead, 

Ohio.  The  press  is  of  35-ton  pressure  capacity.  It  is  of 

HYDRAULIC  RAIL-BENDING  PRESS 

the  horizontal  type  and  mounted  on  wheels  so  that  it  can 
readily  be  moved  and  adjusted  to  the  work.  It  is 
claimed  that  while  the  construction  is  comparatively 
light  the  machine  is  exceedingly  rigid  and  ample  in 
strength  for  the  severest  service  that  is  likely  to  be 
required  of  it.  Four  cast-steel  strain  rods  are  rigidly 
attached  to  the  double  I-beams  and  are  formed  like 
clevises  at  their  outer  ends.  Steel  hinge  pins  at  the 
bottom  and  steel  locking  pins  at  the  top  provide  for 
connecting  the  two  steel  resistance  heads  when  bend- 

ing a  rail.  Each  of  the  bottom  strain  rods  has  a  steel 
roller  mounted  in  such  a  way  that  when  a  rail  is  in 
the  press  it  may  be  easily  moved  to  apply  the  pressure 
at  different  points. 

This  press  is  fitted  with  a  hand  pump,  spring  relief 
valve,  and  a  by-pass  valve.  The  pump  may  be  used  for 
either  high  or  low  pressure.  The  low  pressure  may  be 
used  until  the  bending  block  meets  the  rail  and  the 

operator  cannot  operate  the  pump;  then  the  high  pres- 
sure is  used. 

The  bypass  valve  is  closed  when  the  pressure  is  ap- 
plied, and  opened  when  the  pressure  is  to  be  released. 

The  spring  pull-back  device  inclosed  in  the  two  small 
side  cylinders  returns  the  ram  to  its  initial  position. 

Sanford  Precision  Centerless 

Grinding  Machine 
Russell,  Holbrook  &  Henderson,  Inc.,  30  Church  St., 

New  York,  has  put  on  the  market  the  centerless  grinding 
machine  shown  in  the  illustration.  This  machine  is 
intended  for  the  precision  grinding  of  rolls  and  other 
work  having  one  diameter.  In  general,  it  consists  of 
a  grinding  wheel  to  which  is  opposed  a  feed  wheel  of 
smaller  diameter  and  inclined  at  an  angle  that  may  be 
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SANFORD    PRECISION    CENTERLESS    GRINDING    MACHINE 

Capacity,  6  in.  in  diameter.     Weight,  net.  950  lb. :  crated,  1,075. 
lb.  ;  boxed  for  export,  1,500  lb. 
50  in.     Grinding  wheel,  20  x  3 

Floor  space,  50  x  28  in.      Height, 
Feed  wheel,  10  x  3  in. 

varied  to  suit  the  determined  amount  the  work  is  to  be 
fed  past  the  grinding  wheel.  Ways  for  guiding  the 
work  are  located  between  the  grinding  and  feed  wheels. 

The  carriage  on  which  the  feed  wheel  is  mounted  has 
provisions  for  adjustment  due  to  wear.  Its  movement 
is  by  a  screw  having  a  micrometer  head.  Between  the 
screw  and  the  carriage  there  is  a  heavy  spiral  spring 
to  provide  a  cushion  which  makes  possible  heavy  cuts 
and  fine  finish.  The  rest  which  supports  the  work 
while  being  ground  is  a  hardened  round  rod  of  a  less 
diameter  than  the  work  and  set  below  the  centers  of 
the  wheels.  The  work  being  held  between  three  almost 

equidistant  points  can  not  "whip"  or  jump  and  can 
only  move  endwise  as  directed  by  the  feed  wheel.  The 
rod  is  supported  at  both  ends  of  the  carriage  by  special 
clamping  nuts  which  also  carry  the  guide  for  positioning 
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the  work  and  carrying'  it  directly  to  the  grinding  wheel. 
The  two  diamonds  are  so  mounted  and  the  diamond 

holder  is  so  arrangied  that  the  faces  of  both  wheels  can 
be  turned  at  once.  The  drive  is  from  a  countershaft 
having  a  cone  pulley  so  that  the  speed  of  the  grinding 
wheel  can  be  increased  when  worn.  An  arrangement 
of  belts  and  worm  gearing  provides  a  reduction  of 
speed  for  the  feed  wheel  and  a  quick  shift  to  high 
speed  when  this  wheel  is  to  be  tried. 

A  feed  chute  is  provided  in  which  the  work  is  placed 
and  from  which  it  is  fed  by  gravity.  The  regular 
equipment  includes  two  grinding  wheels,  one  feed  wheel, 
pump,  tank,  piping,  countershaft,  feed  chute  and  all 
necessary  wrenches.  This  machine  is  built  by  F.  C. 
Sanford  Manufacturing  Co.,  Bridgeport,   Conn. 

Hunter  Inserted-Tooth  Saw 
The  inserted-tooth  metal-cutting  saw  illustrated  is  a 

recent  development  of  the  Hunter  Saw  and  Machine  Co., 
.Pittsburgh,  Pa.  The  method  used  to  fix  the  tooth  in 
place  employs  a  nut,  screw  and  wedge  arrangement.  The 
half-round  nut  is  fitted  into  a  circular  pocket  at  the 
bottom  of  the  slot  with  a  tongued  and  grooved  joint  to 
prevent  side  movement.  The  screw  passes  through  the 
nut  into  a  clearance  hole  drilled  into  the  body  of  the 
saw.     The  tooth  rests  upon  the  hexagon  head  of  the 

HUNTER   INSERTED-TOOTH   SAW 

screw  and  when  adjusted  is  locked  in  position  by  the 
wedge.  The  wedge  and  tooth  are  also  tongued  and 
grooved  on  both  sides  to  prevent  side  slip.  Independent 
screw  adjustment  is  provided  for  each  tooth.  The  saw 
teeth  are  alternately  round  and  square  nose.  The  round- 
nose  teeth,  being  slightly  higher  than  the  square,  act  as 
leaders.  The  body  of  the  saw  blade  is  made  of  a  tough, 
hard,  oil-treated  steel.  The  teeth  are  made  from  high- 

speed steel  and  the  screws  are  heat  treated. 

Peerless  Duplex  Saw  Blade 
The  hacksaw  blade  illustrated  is  a  product  of  the 

Peerless  Machine  Co.,  Racine,  Wis.  The  fine  teeth  at 
the  toe  of  the  blade  are  provided  to  start  the  cut, 
preparing  the  way  for  the  faster-cutting  teeth  which 
follow.  In  hand  sawing  it  is  sometimes  customary  to 
start  the  cut  with  a  file  or  by  drawing  the  blade  back- 

ward across  the  work,  a  practice  which  dulls  the  blade 
very  quickly.  Coarse  teeth  will  sometimes  hog  into  the 
work  when  starting  a  cut  or  jump  sideways,  particularly 
when  working  across  corners.  The  Duplex  blade  is 
said  to  start  the  cut  smoothly.  It  is  made  in  16 — 
32-in.  pitch,  in  10-  and  12-in.  lengths  only.  Blades  are 
made  either.of  tungsten  steel  hard  all  over  or  of  carbon 
steel  wlFn  flexible  backs. 

"Fullswing"  Relieving  Attachment 
The  relieving  attachment  illustrated  herewith  is 

manufactured  by  W.  D.  Jones,  1010  Wilder  Building, 
Rochester,  N.  Y.  This  attachment  is  said  to  be  capable 
of  relievmg  work  internally,  externally,  or  on  the  face 

"FULLSWING"    RELIEVING    ATTACHMENT 

either  straight  or  at  an  angle.  Cams  with  one,  two, 

three  or  four  steps,  giving  a  standard  relief  of  -^  in., 
are  furnished.  These  four  cams  will,  in  connection  with 
the  proper  change  gears,  relieve  work  having  from  2  to 
28  flutes  with  the  exception  of  11,  13,  17  and  23.  A 
vertical  adjustment  of  i  in.  is  provided  for  the  tool. 
This  device  will  work  in  connection  with  the  lathe  taper- 
attachment  and  is  regularly  made  to  fit  13,-  16-  and  18- 
in.  lathes  having  compound  rests.  It  can  be  furnished 
on  order  for  24-  and  30-in.  lathes. 

Efficiency  Pipe  Wrench 
The  pipe  wrench  shown  is  manufactured  by  the 

Efl^iciency  Device  Corporation,  199  Eighth  St.,  Long 
Island  City,  N.  Y.  The  jaws  are  automatically  closed 
by  a  spring  inside  the  body  of  the  wrench.  The  wrench 
is  made  in  two  sizes  and  styles,  with  teeth  and  with- 

out teeth,  the  latter  being  used  for  finished  pipe.  The 
grip  is  said  to  be  positive  for  all  working  conditions  of 
pipe  fitting.  The  No.  10  wrench  is  used  for  pipe  sizes 
ranging  from  i  to  J  in.  For  the  larger  sizes  ranging 
from  1  to  li  in.  the  No.  11  is  used. 

PEERLESS    DUPLEX    SAW   BLADE BPFICIBNCT    PIPE   WRENCH 
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"Kavie"  Correct  Involute  Contour 
Indicator 

The  contour  indicator  illustrated  in  Figs.  1  and  2  is 

being  marketed  by  the  Manufacturers'  Consulting  Engi- 
neers, McCarthy  Bldg.,  Syracuse,  N.  Y.  It  is  used  to 

test  the  accuracy  of  the  form  of  gear  teeth.  Its  opera- 
tion employs  the  same  principle  as  used  in  laying  out  a 

true  involute  tooth  form. 
The  indicator  consists  of  a  base  plate,  a  plug  of  the 

same  diameter  of  the  base  circle  of  the  gear  to  be  in- 
dicated, a  plug  or  bushing  to  locate  the  gear  and  a 

straight-edge  which  is  held  in  contact  with  the  base 

Bush  Safety  Cartridge  Fuse  Remover 
The  tool  shown  is  manufactured  by  the  Bush  Electric 

Co.,  Cleveland,  Ohio,  and  is  used  for  removing  and  re- 
placing cartridge  fuses  from  J  to  l>-in.  in  diameter. 

It  is  made  entirely  of  a  special  insulating  compound,  the 
parts  being  held  together  with  small  rivets.    The  small 

FIG.  1.     "KAVLK"  CORRECT  INVOLUTE  INDICATOR 

circle   plug  by   means  of  a   steel   ribbon,    0.002'  in.   in 
thickness,  and  a  spring. 

On  the  straight-edge  is  mounted  a  five-to-cine  lever,, 
the  short  arm  of  which   is   in   contact  with   thie  tooth  ■ 

form  to  be  indicated,  while  the  long  arm  is  iii"  contact  ■ 
with  the  plunger  of  an  Ames  indicator.     The  five-to- 
one  lever  multiplies  the  reading  so  that  one  mark  on  the 
indicator  gives  a  reading  of  0.0002  inch. 

As  the  straight-edge  is  rolled  about  the  base  circle 
plug,  the  short  arm  follows  the  tooth  form  while  the  long 
aiTn  remains  in  contact  with  the  indicator  plunger.  If 
the  tooth  is  of  true  form  the  pointer  will  not  move.  If 
the  tooth  is  not  of  true  form  the  indicator  will  show- 
any  deviation  from  within  0.0002  of  an  inch. 

The  indexing  of  the  teeth  may  be  indicated  to  the 
same  degree  of  accuracy  by  means  of  the  spring  stop 
together  with  the  indicator  reading. 

BUSH  FUSE  REMOVER 

movement  of  the  handles  as  compared  with  the  large 

movement  of  the  gripping  jaws  makes  the  tool  verj' 
simple  to  operate,  and  useful  when  working  around  live 
circuits. 

Eclipse  Drill  Chuck 
The  improved  drill  chuck  shown  in  the  illustration 

is  made  by  the  Nielson-Barton  Chuck  Co.,  106  South 
Jefferson  St.,  Chicago,  II'.. 

It  is  designed  for  hand  operation  only  and  is  espe- 
cially suitable  for  machines  that  have  free  running 

spindles,  such  as  high-speed  sensitive  drilling  machines 
and  portable  electric  drills. 
Two  knurled  collars  are  provided  as  grips  for  oper- 

-ating  the  chuck,  one  for  eadi  hand.     As  the  gripping 

kclip.se  drill  chuck 

FIG. TESTING  A  GEAR  WITH  THE  "KAVLE" 
INVOLUTE  INDIC.\TOR 

CORRECT 

power  is  augmented  by  the  use  of  differential  screws 
and  the  thrust  is  taken  by  a  roller  bearing  it  is  not 
necessary  to  use  a  key  or  wrench  in  tightening  the 
drill. 
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"New  Britain"  Knurling  Tool 
The  New  Britain  Tool  and  Manufacturing  Co.,  New 

Britain,  Conn.,  has  added  to  its  line  the  multiple  knurl- 
ing tool  shown  in  the  cut.    Each  tool  carries  three  pair 

NEW  BRITAIN   KNURLING-  TOOL 

of  knurls  for  fine,  medium  or  coarse  knurling,  and  does 
away  with  the  necessity  for  changing  knurls. 

The  holder  is  drop-forged  and  case-hardened,  the 
knurls  are  mill-cut.  The  tool  is  made  in  two  sizes: 
:  X  1  X  6i  and  1  x  4  x  64  in.,  the  knurls  being  i  in.  in 
diameter  in  each  case  and  with  a  face  width  of 
and  3  in.  respectively. 

:! 

Tii 

Detroit  Double  "D"  Drill 
The  drill  shown  is  made  from  steel  high  in  tungsten 

and  chromium  by  the  hot-rolled  process,  and  is  a  product 
of  the  Detroit  Twist  Drill  Co.,  Detroit,  Mich.  The  flutes 
are  formed  straight  by  successive  passes  through  special 
rolls  at  a  temperature  of  1,850  deg.  F.     The  rolling 

DETROIT  DOUBLE  "D'=  DRILL 

process  is  said  to  refine  the  grain  and  produce  a  com- 
pression at  the  outer  edges.  The  fluted  blank  is  then 

leheated  and  twisted  in  a  specially  designed  automatic 
machine. 

The  design  of  the  drill  with  its  wide  flutes  and  32- 
deg.  helix  angle  is  said  to  specially  adapt  it  for  deep 
drilling  in  tough  or  hard  heat-treated  material. 

March  Meeting  of  the  American  Steel 

Treaters'  Society 
An  interesting  address  was  delivered  by  Major  A. 

E.  Bellis,  of  the  Springfield  Armory,  in  the  Auditorium 
of  the  Bush  Terminal  Sales  Building  on  West  42nd  St., 
before  a  comfortable  audience  composed  of  members 
ynd  friends  of  the  New  York  Chapter  of  the  American 

Steel  Treaters'  Society,  on  the  evening  of  Wednesday, 
March    17. 

The  subject  of  Major  Bellis'  address  was  Tool  Hard- 
ening, with  especial  reference  to  the  treating  of  high- 

speed steel  to  be  u.sed  for  cutting  tools,  and  comparison 
of  this  material  with  carbon  steels  used  for  the  same 
purpose. 

The  keynote  of  the  speaker's  talk  was  uniformity  of 
conditions  in  heat  treating.  "There  are,"  the  Major 
said,  "two  hundred  variables;  two  hundred  excuses 
that  the  heat  treater  can  put  forward  to  explain  a 
failure,  and  the  only  hope  of  getting  a  line  on  any  one 
kind  of  high-speed  steel  is  to  handle  it  under  absolutely 

uniform  conditions  so  far  as  these  latter  are  under 
the  control  of  the  treater,  changing  but  one  condition 
at  a  time,  when  conducting  experiments  and  noting 
carefully  the  effect  of  one  change  before  proceeding 

to  another." Major  Bellis  described  the  equipment  in  use  at  the 
Springfield  Armory  during  the  war,  and  told  as  one 
result  of  the  laboratory  experiments  in  treating  high- 

speed steel  how  the  record  of  five  rifle  barrels  drilled 
to  one  grinding  of  the  drill  was  raised  to  36  barrels 
per  grind  with  the  same  drill. 

The  speaker  recommended  the  use  of  carbon  steels 
for  finishing  reamers  and  similar  tools  which  have 
comparatively  light  duty  and  depend  upon  their  keen 
cutting  edges  for  maintenance  of  size,  and  concluded 

with  the  sound  advice  "Don't  use  high-speed  tools  unless 
you  have  a  high-speed  job." 

More  About  That  Section  Lining  Kink 
By  Henry  R.  Bowman 

I  notice  on  page  204  of  American  Machinist  an  article 
by  Geo.  W.  Childs  in  which  he  criticizes  the  use  of  a 
section  liner.  I  would  like  to  say  that  where  any  con- 

siderable amount  of  hatching  is  to  be  done  such  a 
device  will  cut  down  the  time  by  fifty  per  cent. 

There  is  one  on  the  market  that  sells  for  about  two 
dollars  and  it  is  all  that  can  be  desired.  I  have  used 
it  on  Patent  Office  drawings  requiring  twenty  lines 
to  the  inch;  in  book  illustrating;  and  in  Government 
work. 

In  hatching  for  steel,  where  there  are  two  lines 
close  together  and  then  a  wider  space,  I  use  a  railroad 

pen  for  the  double  line  and  set  the  section  liner  fc 
the  wide  space. 

I  think  I  can  qualify  as  a  practical  draftsman 

according  to  Mr.  Child's  standard.  I  have  had  over 
ten  years'  drafting  practice;  I  smoke,  drink  (used  to 
before  last  July),  cuss  when  occasion  requires,  and 
have  some  designs  to  my  credit  that  are  actually running. 
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The  Second  Annual  New  York 
Aero  Show 

The  Second  Annual  New  York  Aero- 
nautical Show  under  the  auspices  of 

the  Manufacturers'  Aircraft  Associa- 
tion, Inc.,  was  held  at  the  71st  Regiment 

Armory,  New  York  City  from  March  6 
to  13.  While  not  so  large  as  its  pred- 

ecessor it  was  totally  different  in  many 
respects  and  was  quite  successful  from 
the  standpoint  of  the  exhibitors. 

Unlike  all  former  aero  shows,  this 
one  had  no  military  planes  or  equip- 

ment on  exhibition.  The  past  year  has 
been  one  of  transition  in  the  industry 
and  the  change  from  military  to  civil 
airplanes  has  been  most  complete.  The 
only  reminder  of  war  in  the  whole 
show  was  a  motor  in  the  Wright- 
Hispano  exhibit  which  was  constructed 
with  a  37-mm.  cannon  mounted  to  shoot 
through  its  propeller  hub. 

The  most  noticeable  feature  of  the 

show  was  the  tendency  toward  per- 
sonal comfort  for  the  passengers  and 

simplicity  and  ease  of  operation  for  the 
pilot.  Structural  refinement  developed 
by  the  war  was  evident  on  all  machines, 
but  the  fundamental  design  of  most  of 
the  planes  did  not  resemble  the  stand- 

ard military  types.  Much  thought  has 
been  devoted  to  making  flying  enjoy- 

able as  well  as  safe,  and  because  of  this 
many  departures  from  old  practice  were 
shown.  The  upholstery  of  many  of  the 
planes  resembled  that  of  high-grade 
motor  cars  and  all  four  of  the  inclosed 
fuselages  exhibited  were  finished  in 
soft  and  luxurious  tapestries. 
A  number  of  new  motors  were  on 

view  and  showed  many  interesting  de- 
velopments. A  tendency  toward  smaller 

motors  of  low  power  was  in  evidence 
and  the  radial  motor  monopolized  this 
field  quite  thoroughly.  The  Cato  mo- 

tor, with  two  opposed  cylinders,  devel- 
oping 72  horsepower,  and  the  Lawrence 

three-cylinder  radial  motor  rated  at  60 
horsepower,  were  good  examples  from 
a  standpoint  of  development  and  con- 

struction in  this  class.  An  airplane  en- 
gine exhibited  by  E.  L.  Beecher  at- 

tracted considerable  notice.  It  was  an 

tight-cylinder  motor  with  opposed 
cylinders. 

The  Hall-Scott  Motor  Co.  had  an  ex- 
hibit of  six-cylinder  motors,  which  fol- 

lowed the  general  design  of  the  Lib- 
erty motor  and  used  many  of  its  parts, 

including  the  cylinders,  valve  mechan- 
ism and  pistons.  The  Curtiss,  Aero- 

marine  and  Packard  motors  were  shown 
and  each  made  an  interesting  exhibit. 
For  the  first  time.  Liberty  motors  were 
actually  placed  on  sale  in  competition 
with  other  motors. 

More  attention  was  paid  to  instru- 
ments than  in  previous  years,  and  most 

of  the  planes  were  well  equipped  with 
them.  Practically  every  airplane  in  the 
show  had  a  compass  in  its  equipment, 
and  running  lights  on  the  wing  tips  and 
tails  were  also  prevalent.  The  Pioneer 
Instrument  Co.  had  its  products  in 
working  order  and  attracted  much  at- 

tention. A  realization  of  the  need  of 
good  instruments  on  the  part  of  fliers 
was  apparent. 

Three  of  the  largest  types  of  mail 
planes  were  exhibited:  the  Martin  (in 
model  form),  the  L.  W.  F.  and  the 
Thomas-Morse.  The  L.  W.  F.  machine 
was  by  far  the  biggest  machine  in  the 
show.  It  had  a  wing  spread  of  10.5  ft. 
and  was  equipped  with  three  Liberty 
motors.  The  Thoma.s-Morse  plane  with 
a  wing  spread  of  45  ft.  was  equipped 
with  two  300-hp.  Wright-Hispano  mo- 

tors mounted  in  tandem  and  had  a  use- 
ful load  of  2,610  pounds. 

A  "Pony  Blimp"  exhibited  by  Good- 
year was  the  first  lighter-than-air  ma- 

chine to  be  offered  to  the  public  for 
sport  purposes.  It  was  95  ft.  long 
with  a  maximum  diameter  of  28  ft., 
and  was  propelled  by  a  40-hp.  water- 
cooled  motor. 

Interesting  exhibits  of  instruments 
and  unusual  airplane  equipment  were 
shown  in  exhibits  of  the  Army,  Navy 
and  Bureau  of  Standards.  The  latter 
exhibit  consisted  mostly  of  instruments 
taken  from  captured  German  airplanes. 

The  increase  in  public  interest  in  the 
airplane  industry  was  shown  in  numer- 

ous ways  and,  as  a  result,  many  new 
aircraft  publications  have  come  into 
the  field.  Many  demobilized  Army  and 
Navy  fliers  attended  the  show  and  their 
general  attitude  was  that  they  wanted 
to  get  back  into  the  flying  game  as  soon 
as  they  could  find  an  opening.  The  re- 

cent war  caused  many  people  to  become 
interested  in  aviation  in  at  least  a  gen- 

era! way  and  this  interest  was  reflected 
during  the  show  by  the  knowledge  of 
the  general  public  of  things  aero- 
nautical. 

The  following  is  a  list  of  the  exhibitors 
as  given  in  the  official  program :  Air- 

craft— .Aerom.irine  Plane  and  Motoi-  Co. ; 
Curti.ss  Aeroplane  and  Motor  Corporation; 
Oallaudet  .Vircraft  Corporation  ;  General 
Motors  Corporation.  Dayton-Wright  Divi- 

sion ;  Ooodvear  Tire  and  Rubber  Co.  :  L.  W. 
F.  Engineering  Corporation  :  Olenn  L.  Mar- 

tin Co.  ;  Ordnance  Engineering  Co.  :  Stin- 
son  Aeroplane  Co.  ;  ThOnas-Mor.se  .Mr- 
craft  Corporation  ;  West  Virginia  .\ircraft 
Co.  Engines — .Veromarine  Plane  and  Motor 
Co.  :  Curtiss  .-\eroplane  and  Motor  Corpo- 

ration ;  Hall-Scott  Motor  Co  ;  I>awrence 
.-Vero  l^ngine  Corporation  ;  1..  W.  F.  En- 
gineering  Corporation  ;  Packard  Motor  Car 
Co.  :    Wright    Aeronautical    Corporation. 
Government  Exhibits — U.  S.  Army  .\via- 

tion.  If.  S.  Xavy  .\viation.  Army  and  Navy 
Itadio,     Hureau    of    Standard.-s. 

Instruments — Pioneer  Instrument  Co.,  S. Smith  and  Sons  Co. 

War  Department  Not  Connected 
With  French  Negotiations 

In  connection  with  the  orders  for 
machine  tools  being  placed  in  this  coun- 

try by  the  French  and  Belgian  com- 
missions, it  is  pointed  out  at  the  ofiice 

of  the  Director  of  Sales  that  the  War 
Department  is  in  no  way  connected  with 
the  negotiations  which  are  taking  place 
between  these  commissions  and  private 
manufacturers.  Some  manufacturers 
are  under  the  impression  that  because 
the  French  have  be;n  extended  credit 
to  make  their  purchases  of  machine 
tools,  private  credits  can  be  arranged 
through  the  War  Department.  This  is 
not  the  case.  The  War  Department 
simply  agreed  to  allow  the  French  to 
have  such  surplus  tools  as  they  might 
desire,  on  credit.  While  the  Director 
of  Sales  is  anxious  to  be  of  service  to 
American  manufacturers  and  to  the 
French  Commission  in  assisting  the 
French  to  round  out  their  needs,  the 
private  purchases  of  the  Commission 
are  in  no  way  being  financed  by  the Government. 

Since  the  French  Commission  has 
been  in  the  United  States  machine  tools 
hav3  been  accepted  to  the  extent  of  one 
million  dollars.  Much  heavier  pur- 

chases are  expected  to  follow  promptly. 
The  Commission  was  somewhat  disap- 

pointed by  the  results  of  its  trip  in  the 
West  as  few  tools  suited  to  its  needs 
were  found.  The  trip  to  Bridgeport 
and  to  the  Watervliet  arsenal,  on  the 
other  hand,  were  very  successful.  Prac- 

tically all  the  machine  tools  available 
at  those  points  were  accepted  by  the 
Com.mission.  The  next  trip  will  be  to 
inspect  stores  of  tools  at  Rochester, 
N.  Y.,  Springfield,  Mass.,  and  Boston. 
St.  Louis  interests  are  extending  an 
urgent  invitation  to  the  Commission  to 
visit  that  city  where  considerable  quan- 

tities of  tools  are  available. 

All  of  the  War  Department's  sales  to 
the  Commission  have  been  at  domestic 
prices.  The  French  are  paying  for 
crating,  loading  and  transportation  to 
the  seaboard. 

Barber-Colman   Co.'s   Clubs 

The  Barber-Colman  Co.,  of  Rockford, 
is  taking  delight  in  providing  for  the 
welfare  and  recreation  of  its  employees. 
A  mutual  benefit  department,  bowling 
leagues,  a  gun  club,  a  crack  band  and 
a  girls'  club  are  among  the  more 
prominent  bodies  within  the  B-C  group. 
Easy  banking  facilities  are  also  pro- 

vided through  a  special  arrangement 
by  the  Barber  -  Colman  Association office. 
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ImdlmstiTMl  F©ff<S 
Carl  F.  Deitz  Reports  on  the 

European  Situation 

Carl  F.  Deitz,  vice  president  and  gen- 
eral sales  manager  of  the  Norton  Co., 

had  unusual  opportunity  to  study  in- 
dustrial conditions  abroad  during  his 

recent  European  trip,  for  he  came  into 
intimate  contact  with  manufacturers  of 

Great  Britain,  France,  Germany,  Hol- 
land and  Belgium  and,  to  some  extent, 

with  those  of  the  Skandinavian  coun- 
tries. He  returns  to  America  con- 

vinced that  in  a  relatively  short  time 
the  American  market  will  be  seriously 

influenced  by  the  flood  of  manufactured 

goods  produced  in  European  mills,  bas- 
ing his  opinion  on  what  the  manufac- 

turers across  the  water  are  doing  in 
the  way  of  preparations. 

The  Europeans  have  learned  a  les- 
son from  the  war,  said  Mr.  Deitz.  They 

found  that  they  could  not  depend  upon 
their  own  resources,  that  when  they 
came  face  to  face  with  the  emergency 

they  must  turn  to  America.  They  real- 
ized at  last  in  spite  of  the  discrepancy 

of  wages  existing  in  their  favor  Amer- 
ican mass  production  methods  must  al- 

ways get  the  upper  hand.  Now  the 
European  manufacturers  are  saying 
that  "if  America  could  do  these  things 
with  her  tremendously  high  wages, 
think  what  we  can  do  with  the  same 

methods  and  cheap  labor!" 
Consequently,  continued  Mr.  Deitz, 

Europe  is  abandoning  its  hit  or  miss 
methods  and  will  specialize.  With 
specialized  labor-saving  tools  and  the 
methods  employed  in  this  country — and 
some  of  the  best  American  brains  are 

going  with  the  foreign  manufacturers 
to  develop  this  idea — production  per 
hour  per  man  will  get  higher  and 
higher. 

However,  the  threat  of  European  in- 
vasion is  not  for  the  immediate  pres- 

ent. The  handicap  of  raw  materials 
is  too  great,  and  prices  abroad,  espe- 

cially in  Great  Britain,  are  tremen- 
dously high.  But  later,  perhaps,  by 

two  years  from  now,  when  industry 
over  there  has  adjusted  itself  and  the 
producers  both  of  raw  materials  and  of 
finished  products  are  on  their  feet 
again,  the  invasion  of  America  will 
begin. 

Mr.  Deitz  expects  that  European 
machine-tool  builders  will  become  im- 

portant factors  in  the  American  trade. 
One  well-known  British  distributor  said 
to  him:  "You  have  come  into  our  mar- 

ket and  competed.  Why  should  we  not 

go  into  your  market?"  They  are  making 
very  good  machines  abroad,  said  Mr. 
Deitz,  some  of  them  perhaps  not  so 
good   as  the   American   tools,  but  good 

machines  none  the  less,  and  with  quan- 
tity production  the  Europeans  should 

be  formidable  competitors  here.  The 
higher  the  grade  of  American  machine 
the  less  the  competition  will  be.  The 
better  the  methods  and  better  the  de- 

signs of  machines  made  abroad,  the 
greater  the  hold  that  the  foreign  builder 
will  have  on  his  home  market.  This  is 

also  true  of  German  and  French  ma- 
chinery. Thus,  American  export  trade 

will  be  affected. 

The  British  are  tremendously  aggres- 
sive at  this  time  in  developing  their 

foreign  markets.  They  have  agents  all 
over  the  world  preparing  to  undertake 
a  vast  business.  They  are  getting  in 

touch  with  prospective  customers,  put- 
ting them  on  their  feet  when  necessary, 

and  closest  co-operation  is  being  devel- 
oped between  the  mother  country  and 

her  colonies,  that  business  which  one 

cannot  handle  may  be  diverted  to  other 

British  dominions.  An  important  in- 
fluence in  developing  this  foreign  trade 

lies  in  the  associations  organized  for 

the  purpose,  each  for  its  own  industry 
as,  for  example,  the  Association  of 
British  Machine  Tool  Builders. 

The  Stanley  Works  Merger 
The  latest  step  in  the  merger  of  the 

Stanley  Rule  and  Level  Co.  and  the 
Stanley  Works,  both  of  New  Haven, 
Conn.,  was  a  meeting  held  recently  by 
the  respective  directorates  who  went 
over  the  outlines  of  the  plan  for  the 
culmination  of  the  deal.  The  directors 

of  the  Stanley  Works  compiled  a  state- 
ment for  the  stockholders  which  set 

forth  the  proposition  to  make  the 
purchase  and  explained  how  it  will 
work  out. 

The  directors  of  the  Stanley  Rule 
and  Level  Co.  received  the  outline  and 

prepared  a  statement  for  the  stock- 
holders setting  forth  the  terms  of  the 

purchase  and  the  plan  for  the  sale. 
The  meetings  of  the  stockholders  will 

follow  shortly.  In  view  of  the  pro- 

posed merger  there  is  considerable  in- 
terest in  the  out-of-town  concerns  of 

the  Stanley  Rule  and  Level  Co.  which 
are  as  follows:  The  Roxton  Pond  plant 

where  the  Canadian  plant  of  the  Stan- 
ley Rule  and  Level  Co.  is  located;  the 

Roxton  Tool  and  Mill  Co.  which  no  a? 

employs  sixty  people;  the  Plantsville 
shop  which  manufactures  small  tools; 
the  Atha  Tool  Co.,  of  Newark,  N.  J., 
the  largest  branch  of  the  company, 
where  400  people  are  employed;  the 
John  S.  Fray  Co.  which  manufactures 

bits,  etc.;  and  the  Eagle  Square  Manu- 
facturing Co.,  of  South  Shaftsbury, 

Vermont. 

An  Amendment  Adopted  To  Keep 
the  Arsenals  Going 

During  the  consideration  of  the 
Army  Reorganization  Bill,  the  House 
adopted  an  amendment  directing  the 

Secretary  of  War  to  cause  to  be  manu- 
factured or  produced  at  the  Govern- 

ment arsenals,  and  at  Government- 
owned  factories,  all  such  supplies 
needed  by  the  War  Department  as  such 
plants  are  capable  of  producing.  A  pro- 

viso makes  it  mandatory  that  the  cost 
of  these  supplies  shall  not  exceed  the 
cost  if  purchased  in  the  open  market. 
It  is  also  provided  that  materials  pro- 

duced at  these  Government  plants  must 
meet  the  same  tests  and  requirements 
as  materials  purchased  from  private 
manufacturers. 

In  urging  the  .  acceptance  of  the 
amendment,  Representative  Sanford  of 
New  York  made  the  following  state- 
ment: 

"The  Government  has  invested  at 
Watervliet  over  $20,000,000;  there  is 
employed  there  at  this  time  a  force  of 
highly  trained  mechanics  gathered  to- 

gether from  all  parts  of  the  country  to 
meet  the  emergency  created  by  the  war. 
The  arsenal  is  now  equipped  to  do  work 
of  the  finest  grade  involving  that  most 
intricate  of  all  machine  work  necessary 
to  produce  modern  cannon.  There  are 
about  2,500  men  employed  there  at  this 

time,  a  large  part  of  whom  the  Gov- 
ernment plans  to  discharge  in  the  near 

future. 

"I  assure  you  that  this  plant  can  do 
as  high-grade  machine-shop  work  as 
the  Bethlehem  Steel  Co.  or  any  other 

private  concern. 
"The  purpose  of  this  amendment  is 

to  compel  the  executive  officers  of  the 
Government  to  have  Government  work 
done  at  such  arsenals  as  this  and  to 
cease  handing  out  appropriations  to 
private  manufacturers.  It  is  perfect 
nonsense  to  allow  such  an  investment 
as  this  to  go  to  waste  and  at  the  same 
time  turn  over  work  to  be  done  by  con- 

tract by  private  manufacturers. 
"Unfortunately  under  the  provisions  L 

of  the  general  law  appropriations  of 

money  for  work  to  be  done  in  a  Gov- 
ernment plant  lapses  at  the  end  of  the 

fiscal  ye-ir  for  which  the  appropriation 
is  made.  This  amendment  removes  this 

restriction  and  continues  the  appropri- 

ation for  an  additional  year.  This  limi- 
tation of  law  has  often  compelled  the 

Ordnance  Department  to  turn  work 

over  to  private  manufacturers." 

"When  a  man  tells  you  that  you  can 
live  without  working,  ask  him  where  he 

gets  his." — Industry. 
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Trade  Letter  from  Our  London 
Correspondent 

London,  March  5th,  1920. 
The  three  British  Industries  Fairs 

held  in  London,  Glasgow  and  Birming- 
ham close  today.  It  is  too  early  to  give 

an  exact  idea  as  to  the  volume  of  busi- 
ness transacted,  but  according  to  official 

statements  heavy  orders  have  been  re- 
ceived from  the  United  States  and  from 

Holland,  Switzerland  and  Spain;  also 
from  Scandinavia.  In  fact,  outside  of 
late  enemies,  all  the  countries  of 
Europe,  new  and  old,  have  one  way  or 
another  been  mentioned  in  connection 
with  business  transacted,  while  buyers 
have  given  orders  from  Japan,  Burma 
and  Iceland ;  this  apart  from  the  British 
dominions  and  colonies,  in  connection 
with  which  Canada  has  been  specially 
noted. 

In  Birmingham,  toolmakers  seem  to 
be  rather  disappointed.  However,  in 
the  engineering  trades,  inquiry  for  spe- 

cial tools  has  been  satisfactory,  while 
business  is  expected  to  follow  from  the 
many  inquiries  relating  to  foundry 
plants.  The  inquiries  seem  to  be  mainly 
British,  though  a  few  of  the  European 
countries  are  known  to  be  seeking  new 
equipment. 

At  the  last  meeting  of  the  London 
Iron  and  Steel  Exchange  the  most  note- 

worthy feature  seemed  to  be  the  ab- 
sence of  sellers.  Apparently,  an  ad- 
vance in  rates  has  been  decided  on  but 

not  the  extent.  Meanwhile,  a  report 
from  Yorkshire  shows  that  the  price 
of  steel  billets  is  now  more  than  £20 
a  ton,  or  between  three  or  four  times 
the  pre-war  price.  Despite  this,  orders 
pour  into  Sheffield,  where  a  steel  fam- 

ine is  regarded  by  some  authorities  as 
not  far  distant.  The  sales  to  America 

of  high-speed  steels  have  improved,  and 
tool-steel  price  advances  have  been  ef- 

fected as  follows:  From  March  1, 
3s.  2d.  for  14  per  cent  tungsten  quali- 

ties, to  Ss.  9d.  for  better  qualities.  The 
reasons  stated  are  both  increased  cost 
of  production  and  the  great  demand. 
Special  steels  have  been  in  request,  but 
according  to  a  local  report  the  makers 
can  cope  with  the  call.  In  the  Birming- 

ham district  5s.  a  ton  has  been  added 

to  the  price  of  coke  and  the  probabil- 
ity is  that  pig  iron  will  be  raised  by 

10s.,  this  being  based  on  IJ  ton  of  coke 
to  1  ton  of  pig  iron,  with  allowance  for 
the  extra  amount  of  moisture  in  coke 
as  now  supplied. 

Complaints  are  prevalent  as  to  the 
lower  rates  of  production  now  obtained 
from  all  classes  of  workers.  Some  evi- 

dence on  this  point  was  given  recently 
at  the  Law  Courts,  London,  W.  C,  dur- 

ing the  course  of  the  inquiry  on  the 
minimum  wage  demand  by  dock  work- 

ers. One  witness  from  Glasgow  stated 
that  the  rate  of  discharge  on  ore  is 
now  21  tons  an  hour,  as  compared  with 
29.6  tons  in  1913  and  64  tons  in  the 
middle  of  1918.  The  explanation  of  the 
latter  figure  is  that  at  the  request  of 
the  Ministry  of  Munitions  piece-work 
was  introduced  as  a  war  measure, 
while  last  year  there  was   a  reversion 

William  L.  Kaiser  Promoted 
William  L.  Kaiser,  for  the  past  four 

years  sales  manager  for  the  Sumter 
Division,  Splitdorf  Electrical  Co.,  Chi- 

cago, has  been  promoted  to  the  position 
of  general  sales  manager.  His  many 
friends  will  "receive  the  announcement 
as  good  news.  Mr.  Kaiser  holds  the 
respect  and  love  of  every  member  of 
the  Splitdorf  organization  and  is  gen- 

erally known  as  "Bill." Previous  to  his  connection  with  the 
Splitdorf  company,  he  spent  a  number 
of  years  on  the  road  as  sales  engineer 
for  other  manufacturers  of  magnetos 
and    ignition    specialties,    and    through 

these  years  of  constant  work  has  be- 
come very  widely  acquainted  in  the 

tractor,  truck  and  farm-engine  fields. 
This  change  does  not  mean  that  Mr. 

Kaiser  will  be  off  the  road,  but  neces- 
sity will  confine  him  to  fewer  calls. 

He  expects  to  multiply  his  own  ideas 
and  methods  through  the  salesmen 
working  under  his   direction. 

to  time  work.  Not  only  had  the  out- 
put decreased  by  66  per  cent,  but  the 

number  of  men  employed  had  been  in- 
creased in  the  ratio  of  15  to  19. 

Among  firms  that,  as  a  result  of  the 
demand  during  and  following  the  war, 
are  extending  their  facilities  for  the 
production  of  smaller  articles  in  the 
equipment  of  the  machine  shops  is 
B.  S.  A.  Tools,  Ltd.,  really  a  section 
of  the  well-known  Birmingham  organ- 

ization, with  which  the  Daimler  and  a 
number  of  other  companies  are  asso- 

ciated. The  firm  of  Burton,  Griffiths  & 
Co.,  Ltd.,  a  subsidiary  company,  is  the 
distributor.  Recently,  the  engineering 
press  of  Great  Britain  was  invited  to 
inspect  the  shops  of  the  small-tool  side 
and  were  entertained  at  luncheon. 

The  B.  S.  A.  have  four  factories, 
three  in  the  Birmingham  area ;  namely, 
at  Small  Heath,  Sparkbrook  and  one 
on  a  Coventry  Road  site,  with  another 

factory  at   Redditc'T. 

Maryland  Company  Takes  Over 
Black  &  Decker  Plant 

The  Dieffenbach-Westendorf  Manu- 
facturing Co.  has  been  incorporated  un- 

der the  laws  of  Maryland  with  $80,000 
capital  stock  divided  into  800  shares, 
and  has  taken  over  the  special  ma- 

chinery department  formerly  used  by 
the  Black  &  Decker  Manufacturing  Co., 
105-115  South  Calvert  St.,  Baltimore, 
Md.  The  last-named  company  lecently 
moved  into  larger  quarters  at  Towson, 
Md.  The  equipment  which  was  used 
was  left  at  the  old  building  and  this, 
too,  has  been  taken  over  by  the  new 
corporation. 

The  company  will  continue  using  the 
plant  for  the  manufacture  of  special 
machinery  of  all  kinds.  The  incorpora- 

tors are  Otto  W.  Dieffenbach,  who  was 
secretary  of  the  Black  &  Decker  Co.; 
John  W.  Westendorf,  who  was  shop 
superintendent  for  the  company,  and 
George  M.  Kimberly,  who  will  continue 
as  treasurer  of  the  Black  &  Decker  Co. 
and  fill  the  same  office  with  the  new 
company. 

r 

This  firm  manufactures  standard 

twist  drills  in  high-speed  steel  up  to 
3-in.  diameter,  milling  cutters,  reamers, 
slitting  saws,  gages  of  all  types,  taps 

and  dies,  jigs,  fixtures  and  special  ma- 
chines. The  firm  proposes,  in  fact,  to 

act  as  consultants  in  the  engineering 
workshop  equipment,  advising,  if  neces- 

sary, on  the  layout  of  a  plant  for  a 
given  product  in  quantities;  supplying 
machines  and  small  tools  needed,  and 
planning  operations. 

During  the  war  girls  formed  about 
one-third  of  the  personnel  employed  in 

the  company's  shops.  To  judge  by  in- 
spection their  numbers  have  been  con- 

siderably reduced.  The  weekly  output 
then  averaged  about  15,000  cutters  of 
all  kinds,  about  1,000  jigs  and  fixtures, 
some  800  gages  and  40,000  drills  of 
various  sizes,  the  last  without  reference 

to  drills  supplied  for  the  firm's  own 
works.  As  to  the  production  of  ma- 

chine tools,  special  spline  milling  ma- 
chines for  finishing  the  fins  on- the  Bent- 

ley  rotary  airplane-engine  cylinder  head 
are  mentioned.  For  this  purpose,  as 
soon  as  the  demand  was  evident,  de- 

signs were  made,  patterns  of  castings 
obtained  and  the  first  four  machines 
were  built  in  eight  weeks,  the  total  of 
fifty-eight  eventually  being  produced, 
so  that  at  the  time  of  the  armistice 
the  weekly  output  was  some  2,000  heads, 
each  of  which,  it  may  be  mentioned  in- 

cidentally, passed  through  75  opera- 
tions. The  plant  at  Sparkbrook  in- 

cludes about  2,000  machine  tools,  chiefly 
American,  including  Hendy,  Brown  &. 
Sharpe,  Gisholt,  Cincinnati,  Cleveland, 
Greenfield  and  Herbert  &  Churchill 

productions. 
Small- Arms  Plant  for  Chile 
Ambassador  Joseph  H.  Shea  has 

cabled  from  Santiago  that  the  Chilean 
Government  has  contracted  with  the 
Niles-Bement-Pond  Co.,  an  .\meriacn 
corporation,  for  the  construction  of  a 
small-arms  factory. 
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Rockford  Machine-Tool  Companies 
in  Good  Condition 

The  situation  in  the  Rockford,  111., 
machine-tool  factories  never  presented 
a  rosier  aspect  than  it  does  today,  at 
least  with  respect  to  volume  of  business 
in  hand  and  in  sight. 

Some  difficulty  is  being  experienced  in 
securing  sufficient  material,  and  just 
the  right  kind  of  help,  but  the  factories 
are  taking  these  small  hurdles  in  as 
cheerful  a  manner  as  possible  and  are 
going  ahead  with  the  object  of  turning 
out  just  as  large  a  volume  of  goods 
with  the  forces  in  hand  as  is  possible. 

A  recent  epidemic  of  influenza  seri- 
ously handicapped  the  Rockford  con- 

cerns while  it  lasted,  and  the  effects  of 

the  renewal  of  the  "flu"  have  not  been 
fully  dissipated.  In  a 
number  of  the  fac- 

tories the  working 
forces  were  cut  down 
20  per  cent  while  the 
epidemic  was  at  its 
height. 
Many  of  the  fac- 

tories are  greatly 
pressed  for  room  in 
which  to  take  care 

of  the  expanding  busi- 
ness, both  domestic  and 

foreign.  Buildings 
now  under  way  will 
increase  the  capacity 
of  a  number  of  the 
concerns  this  spring 
and  by  summer  the 
Rockford  factories  will 

be  in  a  position  to  give  improved  serv- 
ice in  delivery  almost  in  every  line. 

Among  the  concerns  which  will  profit 
by  additional  floor  space  this  spring  will 
be  the  IngersoU  Milling  Machine  Co., 
Anderson  Brothers  Manufacturing  Co., 
Mechanics  Machine  Co.,  Barber-Colman 
Co.  and  Eclipse  Fuel  Engineering  Co. • 

General  Electric  Leases  Reming- 
ton War  Plant 

The  great  munition  plant  that  the 
Remington  Arms  U.  M.  C.  Co.  con- 

structed at  Brideport  during  the  war 
has  been  taken  over  under  lease  by  the 
General  Electric  Co.,  with  the  option 
to  pui-chase,  Joseph  P.  Day,  who 
engineered  the  transaction,  announced 
recently.  More  than  $7,000,000  was 
involved  in  the  deal. 

The  factory  is  probably  the  largest 
of  its  kind  in  the  country.  It  was  built 
purely  for  the  filling  of  war  orders, 
and  the  normal  work  of  the  Remington 
Co.  will  still  be  carried  on  in  its  long- 
established  Bridgeport  plant. 

Covering  a  tract  of  about  forty  acres, 
the  General  Electric  Co.'s  new  struc- 

ture affords  actual  floor  area  of 
1,55.5,257  sq.ft.  When  in  full  operation 
it  will  employ  several  thousand  workers. 

C.  L.  Reierson,  president  of  the  Rem- 
ington Arms  Co.,  said :  "The  plant  that 

has  just  been  taken  over  by  the  General 
Electric  Co.  was  one  of  our  surplus 
properties.  The  leasing  of  this  prop- 

erty has  no  effect  whatsoever  on  our 

U.  M.  C.  plant  at  Bridgeport." 

Two  Large  Saws  for 
Western  Forests 

Henry  Disston  &  Sons,  Inc.,  of  Phila- 
delphia, have  recently  finished  two  of 

the  largest  circular  saws  ever  made. 
They  are  of  the  spiral  inserted-tooth 
type,  and  are  to  be  used  by  a  well- 
known  concern  in  the  West  for  cutting 
shingle  blocks  from  the  large  trees  of 
that  section. 
Each  of  the  new  saws  measures  108 

in.  in  diameter,  and  190  teeth  are  in- 
serted in  the  rim.  One  may  gain  some 

idea  of  the  size  of  the  new  saw  by  com- 
paring it  with  a  54-in.  saw,  which  is 

large  as  we  ordinarily  think  of  the 
term.  The  54-in.  saw  requires  for  its 
making  an  ingot  of  steel  weighing  ap- 

proximately 180  lb.  and  its  weight  when 

finished  is  about  125  lb.  The  108-in. 
saw  started  out  as  an  ingot  weighing 
1,140  lb.;  and,  after  reheating,  rolling 
and  trimming,  the  remaining  weight 
was  about  795  lb.  In  size,  a  54-in.  saw 
is  apparently  just  half  that  of  the  108- 
in.  one,  but  actually  the  108-in.  is  four 
times  the  size  of  the  former. 

In  the  making  of  large  circular  saws, 
Henry  Disston  &  Sons  have  had  long 
experience.  As  long  ago  as  1876  they 
made  one  100  in.  in  diameter  for  ex- 

hibition purposes.  Some  years  after 
they  made  another  100-in.  saw  for  cut- 

ting stone,  each  tooth  of  which  was 
studded  with  a  black  diamond  to  give 
the  necessary  cutting  edge. 

The  turning  out  of  a  huge  saw  is  a 
difficult  process  when  one  realizes  that 
the  ingot  must  be  not  only  fashioned 
into  a  plate  exactly  straight  and 
true,  but  also  that  the  steel  must  be 
uniform  in  quality  throughout  the 
entire  surface.  Such  are  the  facilities 
and  improvements  at  the  Disston 
Works  that  the  standard  machinery  was 
used  throughout.  All  that  was  needed 
in  addition  was  extra  man  power 
as  "holders-up"  during  the  smithing 

process. 
To  fully  appreciate  one  of  these  im- 

mense saws,  one  must  see  it  in  action. 
At  full  speed,  the  teeth  are  traveling 
about  130  miles  an  hour.  It  is  then 
that  the  forcefulness  of  this  flying  mass 
of  toothed  steel  becomes  strikingly  im- 

pressive, and  the  sight  of  this  huge 
saw,  resistlessly  and  quickly  cutting  an 
immense  log,  is  long  remembered. 

Trade  Currents  from  New  York, 
Cleveland  and  Chicago 

New  York  Lettbk 

The  machine-tool  business  for  the 

past  week  showed  a  decided  improve- 
ment over  the  week  preceding,  with  all 

lines  active.  Deliveries  show  some  in- 
dication of  easing  up,  and  one  firm  is 

quoting  certain  types  of  millers  at  40 
to  60  days,  but,  generally,  delivery 
dates  remain  about  the  same  as  at  last writing. 

Grinding  machines  were  in  good  de- 
mand on  last  week's  inquiry  lists.  New 

England  industries  entered  the  New 
York  market  for  all  types,  and 
prompted  a  statement  by  a  leading  firm 
that  its  New  England  grinding-ma- 
chine  business  was  much  heavier  today 

than  on  October  15  of 
last  year  when  a  high 
level  of  sales  was 
reached. 

Inquiries  of  late 
have  been  somewhat 

indefinite,  being  ac- 
companied in  many  in- 

stances by  statements 

that  the  inquirer  "ex- 
pects to  be  in  the  mar- 
ket within  the  next 

few  months."  There 
is,  however,  a  substan- 

tial volume  of  inquiries 
that  are  being  turned 
into  orders.  A  fair 
volume  of  inquiries  for 
estimating  purposes  is 

going  through  also. 
Among  the  railroad  buyers  in  the 

New  York  market  last  week  were  the 
Boston  &  Albany,  Boston  &  Maine, 
Lehigh  Valley,  and  the  C.  R.R.  of  N.  J. 
It  is  reported  that  the  lists  have  been 
completed,  and  that  the  roads  men- 

tioned are  temporarily  out  of  the 
market. 

The  Otis  Elevator  Co.  issued  a  list 
during  the  past  week  of  about  fifteen 
items,  and  the  Westinghouse  Electric 
and  Machine  Co.  has  been  inquiring  for 
equipment  to  be  used  in  its  Springfield 
plant.  The  Port  Wentworth  Lumber 
Co.,  of  Savannah,  Ga.,  and  the  Stock- 
ham  Pipe  and  Fitting  <3o.,  of  Birming- 

ham, Ala.,  were  among  the  Southern 
interests  represented  in  last  week's business. 

The  Commercial  Union  of  America 
reports  a  demand  from  its  Levant 
houses  for  lathes,  millers,  automatic 
screw  machines,  and  general  machine- 
shop  equipment. 

Cletveland  Letter 

The  northern  Ohio  machine-tool  mar- 
ket closed  the  week  steady  with  shapers 

leading  the  demand.  A  good  volume 
of  business  was  represented  by  drill 
presses,   planers,   and   twist   lathes. 

Orders  continued  small,  single-piece 

orders  prevailing.  Much  of  last  week's business  was  placed  by  garages  and 

repair  shops,  with  general  manufactur- 
ing buying  lightly. 

There  is  considerable  inquiry  from 
points  outside  of  the  Cleveland  district 
proper,   chiefly  for   used  equipment. 
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Shop  material  most  in  demand  is 
scarce,  while  lines  in  light  demand  are 
reported  plentiful  with  spot  delivery 
oflFered. 

Some  export  business  has  been  placed 
with  Cleveland  dealers  during  the  past 

week,  France,  England,  and  several 
South  American  countries  buying.  Drill 

presses  form  the  bulk  of  the  business. 

Chicago  Letter 

The  last  fortnight  has  witnessed  a 

perceptible  falling  off  in  business. 
Dealers  are  a  unit  in  stating  that  store 

trade,  that  is,  buying  by  callers,  has 

materially  declined,  and  with  one  ex- 
ception are  agreed  that  inquiries  and 

orders  received  through  the  mail  are 

in  lesser  volume  than  has  been  the 

average  for  the  past  three  or  four 
months.  This  reduction  is  not  so 

great  as  to  cause  any  uneasiness,  but 
is  rather  welcomed  by  all  concerned. 

The  volume  of  business  remaining  may 

be  appreciated  from  the  fact  that  all 

houses  report  all  their  salesmen  busy 
on  specific  prospects. 

The  cause  of  this  slackness  is  prob- 
lematical. Many  dealers  believe  it  to 

be  occasioned  by  difficulty  in  machinery 

users  securing  raw  material.  In  some 

cases,  when  machines  on  back  order 
have  been  ready  for  delivery,  dealers 

have  been  requetrtttel  to  take  them  off 

the  buyer's  hands,  as  the  purchaser 
was  unable  to  secure  materials  with 

which  to  operate  the  equipment.  In 

each  case,  a  resale  of  the  machine  in 

question  was  easily  made,  as  deliveries 
in  all  lines  are  still  far  behind.  Other 
dealers  believe  high  prices  to  be  the 

cause.  In  view  of  the  fact  that  prices 

in  many  other  lines  are  showing  a 

tendency  to  seek  lower  levels  it  may 

be  that  prospective  purchasers  feel  like 

awaiting  developments.  With  raw 
material  conditions  as  they  are,  with 
labor  still  scarce  and  high  priced,  and 
with  manufacturers  booked  solid  for 
months  to  come,  any  anticipation  of 

lower  prices  at  present  seems  un- founded. 
The  future  of  railroad  purchasing  is 

a  matter  of  much  conjecture.  It  is 
fairly  well  understood  that  at  least  two 
of  the  great  Western  systems  are  pre- 

paring comprehensive  lists  of  require- 
ments. No  requests  for  bids  on  specific 

items  have  as  yet  been  received  by  the 
trade. 

Government  sale  of  equipment  at 
the  old  Symington  plant  continues. 
There  remains  but  little  unsold.  The 
St.  Louis  District  Salvage  Board  is 
forwarding  weekly  bulletins  of  miscel- 

laneous equipment  offered  for  sale. 
The  current  list  includes  eight  drill 
presses,  nine  screw  machines,  thirteen 
presses  of  various  types  and  a  number 
of  lathes  ranging  in  size  from  24.  in  x 
12  ft.  to  27  in.  x  14  ft.  Tools  will  be 

sold  to  the  "first  bidder  submitting 
price,  considered,  by  the  Government, 
to  be  a  fair  value." 

Sales  in  Chicago  district  continue  to 
be  widely  diversified  in  character  and 
to  come  from  all  classes  of  industry. 
Buying  by  automobile  manufacturers 
has  been  reduced  to  a  very  small  item. 

but  no  other  industry  is  conspicuous 
either  as  a  heavy  or  light  buyer.  De- 

liveries are  even  worse  than  they  have 
been.  Three  large  dealers  report  that 
the  volume  of  their  deferred  deliveries 
is  increasing  about  $30,000  a  month. 

Short  News  Notes 

The  Alloy  Electric  Steel  Casting  Co. 
will  erect  a  plant  at  Warren,  Ohio,  on 
a  site  secured  by  the  Warren  Chamber 
of  Commerce. 

It  will  manufacture  a  general  line 
of  auto  parts,  with  a  small  casting 
foundry  in  connection. 

,N.  L.  Coxey  is  president;  A.  T. 
Ranek,  vice  president,  and  J.  S.  Coxey, 
Jr.,  secretary  and  treasurer. 

The  Cleveland  Duplex  Machinery  Co. 
celebrated  its  second  anniversay  with 
a  dinner  and  theater  party. 

President  G.  Jack  Hamkey  presided 
at  the  dinner,  and  headed  the  list  of 
speakers,  which  included  other  officials 
of  the  company. 

*     *     * 

The  Peck  Spring  Co.,  Plainville, 
Conn.,  has  elected  D.  C.  Peck,  president 
and  secretary,  and  D.  K.  Peck,  treas- 

urer and  general  manager  of  the  con- 
cern, which  was  recently  incorporated. 

Soft  Coal  Output  Gains 

The  weekly  report  on  the  production 
of  coal,  compiled  by  the  Geologrical  Sur- 

vey Department  of  the  Interior,  shows 
an  increase  in  the  output  of  bituminous 
coal  during  the  week  ended  March  6. 
The  total  output  (including  lignite  and 
coal  coked)  is  estimated  at  10,352,000 
tons,  an  increase  over  the  preceding 
week  of  207,000  tons,  or  2  per  cent. 

Telegraphic  reports  received  from 
two  out  of  the  nine  anthracite  carriers 
indicate  a  slight  decline  in  production 
during  the  week  ended  March  6.  No 
estimate  of  the  total  production  can  yet 
be  made. 

Doctor  A.  L.  Garver,  member  of  the 
Industrial  Board,  was  stricken  with  a 
cerebral  hemorrhage  on  Tuesday, 
March  2,  while  on  a  business  trip  to 
Altoona  and  died  almost  immediately. 
Doctor  Garver  had  been  a  member  of 
the  Industrial  Board  since  Dec.  1,  1916, 
representing  the  employers  of  labor  of 
the  State  of  Pennsylvania. 

Domestic  Exports  of  Metal-Working  Machinery  from   the  United 
States  by  Countries  During  December,  1919 491 

Countries 

Ijathes Austria-Hungary    $4,875 
Belgium    12,720 
Denmark    1,019 
France    136,419 
Greece      
Italy    2,032 
Netherlands    4,340 
Norway    2,672 
Portugal      
Russia  in  Europe    6,765 
Spain    30,389 
Sweden    15 
Switzerland    2,933 
England           171.708 
Scotland      
Canada    68,317 
Costa  Rica   
Guatemala   
Honduras    31 
Nicaragua        
Panama    939 
Salvador    795 
Mexico    88,994 
Newfoundland  and  Labrador   
Jamaica    61 
Trinidad  and  Tobago   
Other  British  West  Indies   
Cuba     14,594 
French  West  Indies   
Haiti   
Dominican  Republic    90 
Argentina    12.245 
Bolivia   
Brazil    5,844 
Chile    4,408 
Colombia    85 
Ecuador    584 
British  Guiana   
Peru    572 
Uruguay    27 
Venezuela   
China   
British  India    5,891 
Straits  Settlements   
Dutch  East  Indies    130 
Hongkong   
Japan    8,098 
Siam   
Australia    9,524 
New  Zealand    3,787 
Philippine  Islands    1 ,201 
British  South  Africa    3,815 
French  Africa   
Morocco   
Egypt    1,813 

Total        $607,732 
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495 
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Sharpening 
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and  Grinding 

All 

Tools Machines 
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63,908 
572,351 

29,703 

13,385 53,445 
7,472 

286 

4,121 

5,433 
2,068 

8,577 

65 

674 
5,148 2,164 

22,322 

7,176 

50,576 
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233 

16.124 

6,462 

15,451 

212.996 62,277 
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2,136 

197 

2,587 
196,883 
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21 
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20 

1.283 

8,798 

12,342 
1,063 

3,748 
1,230 1,187 

45 
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12,623 
12.476 
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4,315 

1,106 
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1,722 
14,054 
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31,557 
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33,054 
1,197 
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$837,217 $244,863 

$1,715,868 
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Condensed-Clipping  Index  of  Equipment 
Patented  Aug.  20,  1918 

Attacliment,    Transveyor    Brake 
Cowan   Truck   Co.,   Holyoke,   Mass. 

"American   Machinist,"   March   4,    1920 

The  brake  shoe  is  normally  held 
from  contact  with  the  wheel  by 
a  flat  spring.  A  pendant  hooked 
up  to  the  tongue  may  be  released 
and  dropped  into  a  notch  in  the 
lower  part  of  the  brake  shoe. 
When  in  this  position,  pressing 
down  on  tlie  tongue  will  apply 
the  brake.  The  brake  shoe  Is 
lined    with    raybestos. 

MlllinK    .nacliine,    Crankxhaft    Ch«ek 
Newton   Machine   Tool   Works.   Inc.,   Philadelphia,  Pa. 

"American    Machinist."    March    4,    1920 

The  centers  for  carrying  the  crank- shaft are  movable  on  the  table  to 
accommodate  work  of  varying  length. 
Suitable  arch  clamps  furnished  for 
holding  work.  The  cutter  bodies  are 
steel  castings  having  tool  slots  ma- 

chined from  the  solid.  Internal  driv- 
ing gears  are  integral  parts  of  the  cut- 
ter bodies.  Cutters  are  driven  by  in- 

dividual motors.  Specifications:  Maxi- 
mum distance  between  centers,  15  ft.  ;  swing,  22  in. ;  diameter  of 

cutters,  40  in.  ;  distance  between  cutters,  minimum  4  in.  ;  maxi- 
mum 30  in. ;  number  of  feeds,  six. 

ToolpoHt,    T.    M.    B.    Double 
Connery   Machine   and   Tool   Co.,    56   Harrison    Ave.,    Springfield, 

Mass. 

"American   Machinist,"   March   4,    1920 

The  broad,  flat  base  and  top 
clamp  furnish  a  substantial  means 
for  holding  two  tools  securely  and 
at  the  same  time  absorbing  much 
of  the  vibration.  The  combina- 

tion of  a  convex  washer  and 
spring  under  the  nut  allows  the 
equalizing  clamp  to  adjust  itself 
to     tools     of     various     sizes.       A 
curved  plate  below  the  base  permits  the  tool  points  to  be  raised 
or  lowered  in  the  usual  manner.  The  bolt  head  is  of  irregular 
shape  so  as  to  be  adaptable  to  different  widths  of  slots. 

Milling  Machine.  Automatic   Tlircad 
Automatic  Machine  Co.,   Bridgeport,   Conn. 

"American   Machinist,"   March   4, 

Machine  is  of  the  hob  type  in  which 
the  cutter  has  the  form  of  the  thread 
to  be  cut  but  is  without  lead.  Thread 
can  be  cut  in  one  revolution  of  the 
work  plus  a  slight  overtravel.  Both 
internal  and  external  threads  can  be 
milled.  Cutter  and  work  spindles  are 
driven  l)y  separate  belts  from  same 
countershaft.  Headstock  can  be  swi- 
veled  on  the  bed  so  that  taper  threads 
can  be  milled.  Specifications :  Swing 
over  bed,  14i  in.;  diameter  of  spindle 
face,  73  in.;  hole  in  spindle.  48ln.  ; 
maximum  distance  between  work  and 
cutter  sijindles,  14  in.  ;  hole  in  cutter 
spindle,  No.  9  B.  &  S.  taper  ;  capacity, 
6  in.  in  diameter  ;  floor  space,  50  x  24 
in.  ;  weight,  net  2,000  lb.,  crated  2,200 
lb.,  boxed  for  export,  2.525  lb.  ;  dimen- 

sions of  bo.x.   7:i   X   56  X   30  in. 

1920 

Dividing  Head,  Unlvemal 
Conradson  Machine  Tool  Co..  Chicago,   111. 

"American    Machinist,"   March   4, 
1920 

The  faceplate  has  twenty-four 
holes  for  direct  indexing  a'nd  a 
I  X  s's-in.  slot  for  the  driving 
dog.  The  head  is  graduated  and 
can  be  clamped  in  any  position 
from  10  deg.  below  horizontal 
to  10  deg.  beyond  perpendi- 

cular. Regular  equipment  con- 
sists of  three  index  plates  that 

will  divide  all  numbers  up  to  fifty 
and  many  beyond,  wrenches, 
bolts,  driving  dogs,  and  an  index 
table  giving  all  divisions  up  to 
360.  Swing,  144  in. ;  maximum 
distance  between  centers  on  Ryerson-Conradson  No.  3  milling 
machine,  41  in. ;  combined  length  of  headstock  and  tailstock, 
24H  in.;  hole  through  spindle,  2j's  in.;  taper  hole  in  spindle. 
No.   14  B.  &  S. ;  faceplate,  8   in.  in  diameter ;  weight,   335   lb. 

l,atliej   Oeared-Head  l*;ng:ine 
Cincinnati   Lathe  and  Tool  Co.,  Cincinnati,  Ohio 

"American    Machinist."    March    4,    1920 

Lathe  is  built  in  seven  sizes, 
from  16  to  28  in.,  and  is  fur- 

nished with  either  single-pulley 
drive,  or  motor  drive  tlirough 
silent  chain  ;  also  furnished  as  a 
manufacturing  lathe,  as  shown,  a 
power  feed  is  supplied  for  tlie 
turret.  Constant-speed  motor  is 
used,  as  ail  speed  variation  is 
obtainable  through  gears,  which 
provide  twelve  speed  changes  in 
geometrical  progression.  Gears  are  positioned  by  three  levers  on 
the  front  of  headstock  and  safety  devices  are  not  required.  Any 
lever  may  be  shifted  without  interfering  with  the  others,  and 
without  any  danger  of  locking  the  gears.  A  control  is  provided 
at  the  apron  by  whicli  the  spindle  may  be  started,  stopiJed  or 
reversed  while  the  power  is  on. 

Jig,    Adjnsto    Drilling 
Automatic  Drill  Tool  Co.,  549  West  Washington  Blvd.,  Chicago 

"American    Machinist."    March    4,    1920 

Designed  to  speed  pi'oduciion by  automatically  clamping  and 
ejecting  small  pieces  of  work 
from  the  jig.  The  device  can  be 
set  for  various  sizes  of  work  and 
for  different  locations  of  holes, 
thus  avoiding  the  building  of  spe- 

cial jigs  for  certain  classes  of 
work.  The  device  can  be  easily 
attached  to  a  high-speed  sensi- 

tive drilling  macliine  and  can  i:ie 
adjusted  to  take  parts  up  to  1 
in.  in  diameter.  It  drills  U])  to 
s'a  in.,  and  can  be  fitted  witli 
special  holding  bloclis  for  odd- 
shaped  pieces. 

TeHtlng  Machine,  60-Ton  Elorizontal 
W.    &   T.    Avery    Ltd.,    Soho,    Birmingham,    England 

"American  Maciilnist,"   (English  Kdition)  Feb.  4, 1920 

Machine,  capable  of  testing  hemp  or  wire  ropes  and  also  chain 
cables.  Ear  specimens  of  iron  or  steel  may  be  tested  to  destruc- 

tion and  owing  to  the  long  length  of  tensile  specimen  which  may 
be  used,  namely  6  ft.,  very  useful  data  of  material  under  test 
may  be  oijtained.  Machine  has  a  hydraulic  cylinder  and  a  weigli- 
ing  system.  Between  these  is  tlie  steel  compression  frame  for 
receiving  the  strain.  Hydraulic  cylinder  and  ram  are  designed  to 
give  both  slow  straining  speeds  for  testing  stroke  and  a  quick- 
return  action.  Pressure  supply  is  derived  from  a  Hele-Shaw 
pump  driven  direct  by  electric  motor.  Pump  delivers  oil  under 
pressure  to  either  end  of  cylinder,  direction  of  the  movement  of 
ram,  also  the  testing  speed,  entirely  controlled  by  pump  hand- 
wheel. 

Clip,  pa^te  on  3  X  5-in.  cards  and  file  as  desired 
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The  Van  Norman  Machine  Tool  Co., 
Springfield,  Mass.,  has  moved  its  New 
York  office  from  320  Fifth  Ave.  to 
Room  1856,  50  Church  St.,  with  J.  D. 
Apgar  in  charge. 

Charles  A.  Cook  &  Co.,  Inc.,  Brook- 
lyn, N.  Y.,  has  had  its  name  changed 

to  the  Reliance  Spring  and  Manufac- 
turing Co.,  Inc.  It  will  continue  to 

manufacture  springs  as  heretofore. 
Stockholders  of  the  Four  Wheel 

Drive  Auto  Co.,  Clintonville,  Wis.,  have 
organized  a  $500,000  corporation  to 
take  over  the  Menominee  Motor  Truck 
Co.,  of  Michigan.  A  new  plant  will  be 
erected  in  this  city. 

At  a  recent  special  meeting  of  the 
stockholders  of  the  Rome  Wire  Co.,  held 

at  the  company's  offices.  Railroad  St., 
Rome,  N.  Y.,  a  proposition  to  increase 
the  capital  stock  of  the  company  was 
unanimously  adopted. 

The  Morris  Machine  Tool  Co.,  Cin- 
cinnati, Ohio,  has  bought  the  business 

of  the  American  Metal  Products  Co., 
manufacturer  of  screw-machine  prod- 

ucts, automobile  starting  cranks  and 
drag    links,    Cincinnati,    Ohio. 

The  .Aetna  Machinery  Corporation 
recently  organized  and  incorporated  in 
New  Jersey  has  its  principal  offices  and 
warehouse  at  15  Mechanic  St.,  Newark 
N.  J.  This  company  has  no  other 
branches  or  offices  and  all  communica- 

tions should  be  sent  to  the  Newark 
address. 

The  Joseph  T.  Ryerson  &  Son  Co., 
Chicago,  111.,  is  distributing  its  new 
bulletin  No.  5015,  describing  the  new 
Ryer.son-Conradson  No.  3  high-power 
milling  machine  which  it  is  now  mar- 

keting. The  bulletin  also  contains  a 
description  of  the  vertical  milling  at- 

tachment and  universal  dividing  head 
for  use  on  these  machines. 

G.  Dannehower,  vice  president  of 
the  C.  E.  Johansson,  Inc.,  New  York 
City,  has  resigned  his  position. 

C.  A.  Marsh,  of  the  Associated  Man- 
ufacturing Co.,  Waterloo,  la.,  returned 

recently  from  a  six  weeks'  business 
trip  to  England. 

A.  M.  Peskine,  formerly  manager  of 
Iznosskoff  &  Co.  and  more  recently  with 
Youreveta  &  Co.,  both  of  New  York 
City,  has  joined  R.  S.  Stokvis  Zonen, 
Inc. 

E.  E.  Yake,  of  21  Kenwood  ten-ace, 
has  i-esigned  his  position  with  the  Gil- 

bert &  Barker  Manufacturing  Co., 
Springfield,  Mass,,  and  has  accepted  a 
position  with  the  Walworth  Manufac- 

turing Company. 
E.  W.  ITiatt,  who,  for  the  past  five 

years,   has   been   factory   manager    and 

engineer  of  the  Saginaw  Sheet  Metal 
Works,  Saginaw,  Mich.,  manufacturer.s 
of  automotive  sheet  metal  parts,  has 
resigned  his  position. 

Alexander  Harper,  of  Bristol,  Conn., 
was  recently  elected  president  of  the 
American  Silver  Co.  Only  a  compara- 

tively short  time  ago,  Mr.  Harper  was 
a  bank  clerk,  which  illustrates  anew  the 
possibilties  awaiting  young  men  of 
sincerity  and  ability. 

B.  C.  Saunders,  formerly  sales  man- 
ager of  the  Wilmarth  &  Morman  Co., 

has  become  identified  with  the  Grand 
Rapids  Grinding  Machine  Co.,  of  Grand 
Rapids,  Mich.,  as  secretary  and  sales 
manager. 

llendru^kH'       foninierrial       resriMter       of      llif 
Vnitefl     .states    for    buyerN    and    tM»llers. 
Twenty-eiphth  annual  edition.  1919- 
1920.  S.  E.  Hendricks  Co.,  Inc..  New- York. 

The  twenty-eighth  annual  edition  of 
"Hendricks'  commercial  register  of  the 
United  State.s  for  Ijuyers  and  sellers  for 
1920"  has  ju.st  been  pul)lished.  after  being delayed  for  two  months  by  tlie  strike  of 
the  printers  in  New-  York.  The  new  edi- tion contains  several  improvements.  The 
most  noticeal>le  being  tlie  new-  method  of exterior  indexing  by  coloring  the  front  edge 
red.  white  and  blue  to  indicate  the  differ- ent main  sections  of  the  liook. 
The  first  section  is  blue,  on  whicli  is 

stamped  the  words  "Trade  Index."  This contains  162  i)ages  in  which  every  product 
listed  in  the  book  is  indexed  and  cross-in- 

dexed -for  ready  reference.  The  red  section 
is  tile  main  classified  trades  list.  It  con- 

tains 1.813  pages  listing  over  18.000  differ- 
ent i>roducts.  In  the  present  edition  we 

find  over  1,200  new  headings,  including 
many  completely  covering  the  chemical  in- 

dustry. The  third  section  of  the  book,  as 
indicated  by  the  w-hite  edges,  contains  216 
pages  listing  the  trade  names  under  which 
products  are  manufactured,  with  the  names 
and  addresses  of  the  manufacturers.  The 
second  blue  section  is  the  AliJhabetical  Sec- 

tion of  4  87  pages  containing  all  the  names 
in  the  book  in  one  alphabetical  list,  with 
addresses  and  their  line  of  busines.s.  This 
is  followed  by  the  index  to  advertisers  of 
20  pages,  containing  a  full  list  of  branch 
and  foreign  offices  following  each  name. 
The  w-hole  book  makes  a  volume  of  2.703 

pages. The  list  of  trade  headings  covers  from 
the  raw  material  to  the  finished  article  all 
products  connected  with  the  electrical,  en  ■ 
gineering,  hardw-are,  iron,  mechanical,  mill, mining,  quarrying,  chemical,  railroad,  steel, 
architectural,  contracting  and  kindred 
industries,  and  the  firms  listed  cover 
producers,  manufacturers,  dealers  and  con- 
sumers. 

Reotanirular    Areas.      By    A.    W.    M.    Elliot. 
Scott,    Greenwood  &   Son,    London,    and 
D   Van   Nostrand  Co.,   New   York.      5   x 
7J  in.,   93  pages.     Price  $3. 

This    little    book    is    intended    for    use    by 
tin-plate    manufacturers    and    others    using 
superficial     areas     in     their     business.   <     It 
consists   of   tables    giving   areas    from    8J    x 
Si    in.,    advancing   by   quarter    inches    to    54 
X  28   in.,  and  other  useful  sizes  up  to   40  x 
40    in.      Areas    are    given    in    whole    sciuare 
inches   and    decimals.      A   simple   method  of 
finding    areas    is    given    when    one    decimal 
is  expressed  in  eighths  or  sixteenths  of  an 
inch   and  the  other   in  quarters  of  an   inch 
The    book   should   prove    very   useful   within 
its    limits   to   all   w-hose   calculations    are    in 
terms  of  area. 

The    Military    KiiKlnerr    (formerly    "Profes- 
.sional    Memoirs"),    the    .Journal    of    the 
Society     of     .American     Military     Engi- 

neers.     Published   at    Washington    Bar- 
racks, P.  C.    112  pp.,  9x12  in.  illustrated. 

■\Ve   have    just    received   the    first    issue   of 
"The    Military    Engineer,"    the    new    title    of 
"Professional    Memoirs,"    the    old    organ    of 
the  Corps  of  Engineers,  United  States  .\rmy. 

The     new     paper     is     very     attractive     in 
appearance    and    contains    a    well-balanced ration     of     editorials,     news,     professional 
papers   and   comment.      It  seems  to   us   that 

il  should  fcillill  admirably  its  mi.ssion  as 
the  moiitlipiece  of  a  new  organization,  the 
.Society   o."    American    Military    Engineers. This  society  shows  promise  of  supplying 
a  long-felt  want  in  a  means  of  linking  mili- 

tary and  civilian  enrineers  to  their  mutual 
advantage  and  we  are  heartily  in  favor  of 

it. 

We  extend  our  congratulations  and  best 
wishes  to  the  modest  "amateur"  board  of editors.  If  they  have  as  much  success  witl. 
subsequent  issues  as  they  have  had  with 
this  one  they  .sould  be  well  satisfied  with 
their    achievements. 

The  American  Society  Steel  Treaters  wi'l 
hold  a  meeting  at  the  Engineers'  Club  of Phdadelphia,    March    26,    1920. 

The  A.S80ciation  of  Iron  and  Steel  Elec- 
trical Engineers  will  hold  a  meeting  at  the 

Engineers'  f;iub  of  Philadelphia,   April  3. The  American  Society  Heating  and  Ven- 
tilating Engineers  will  hold  a  meeting  at 

the    Engineers'    Club   of   Philadelphia,    April 
The  American  Welding  Society  w-ill  hold Its  annual  meeting  at  the  Engineering  So- cieties Building,  33  West  39th  St.,  New 

York  City,  on  Apr.  22,  1920,  at  10:30  a.m. Howard  C.   Forbes  is  the  secretary. 
'The  National  Metal  Trades  Association will  hold  a  convention  at  the  Hotel  \stor 

New-  York  City,  on  April  19  to  22  192o' H.  D.   Sayre  is  the  secretary. 
The  National  Chamber  of  Commerce  will 

meet  in  Atlantic  City.  N.  J.,  on  April  26. 
27   and    28. 
The  American  Supply  and  Machinery 

Manufacturers'  Association,  the  Southern 
Supply  and  Machinery  Dealers'  Association and  the  National  Supply  and  Machinery 
Dealers'  .^!5.«ociation  will  meet  jointly  on May  17.  IS  and  19  at  Atlantic  City.  N  J 
at  the  Hotel  Marlborough-Blenheini.  F.  D. Mitchell  is  the  secretary  and  treasurer  of 
the  American  Supply  and  Machinery  Manu- 

facturers' Association,  w-ith  an  office  at 
41"6   WoolHorth    Building,    New   York  City. 
The  National  Machine  Tool  Builders' 

-Association  will  hold  its  spring  meeting  on 
May  20  and  21  at  the  Hotel  Traymore. 
.\tlantic   City.   N.   J. 

The  American  Society  of  Mechanical  En- 
gineers will  hold  it.s  spring  meeting  at  St. 

Ixiuis.  Mo.,  May  24.  25,  26.  27,  1920,  and 
will  have  its  headquarters  at  the  Hotel 
Statler. 
The  Aiperican  Iron  and  Steel  Institute 

will  hold  its  .-spring  meeting  at  the  Hotel 
Commodore.    New    York    City.    May    28. 

The  .spring  meeting  of  the  American  Iron 
and  Steel  Institute  will  be  held  May  28  at 
the   Hotel   Commodore,    New   York. 

The  .American  Society  for  Testing  Mate- 
rials will  Mold  its  next  annual  meeting 

during  the  week  of  .lune  21.  1920,  at  lh>- 
New  Monterey  Hotel,  Asbury  Park.  N.  .1 
This  society  has  its  headquarters  in  the 
Engineers'  Club  Building.  1315  Spruce  St.. Philadelphia.  Pa.  C.  U  Warwick  is  the 
secretary    and    treasurer. 

Boston  Branch.  National  Metal  Trades 
.Association.  Monthly  meeting  on  first 
Wednesday  of  each  month,  alternating 
with  the  Employers'  .\s.-<ociation  of  East- ern Massachusetts.  George  D.  Berr.v.  sec- 

retary, room  50-51,  166  Devonshire  St., 
Boston..  Mass. 

Engineers'  Club  of  Philadelphia.  Regu- lar meeting  the  third  Tuesday  of  the 
month.  Lewis  H.  Kenncy  is  the  chairman 
of  committee   on  papers. 

Electric  Hoist  Maufacturers'  Associa- tion. Monthly  meeting  .at  the  offices  of 
the  Yale  &  Towne  Manufacturing  Co.,  9 
East  40th  St..  New  York  City.  Secretary 
W.  C.  Briggs.  Shepard  Electric  Crane  and 
Hoist    Co. 

Engineers  Society  of  Western  Pennsyl- 
vania. Monthly  meeting,  third  Tuesday: 

section  meeting,  first  Tuesday.  Elmer  K. 
Hiles.  secretary.  Oliver  Building,  Pitts- 

burgh,   Pa. 

Philadelphia  Foundrymen's  Association. Meeting  first  Wednesday  of  each  month. 
Manufacturers'  Club,  Philadelphia,  Pa.. 
Howard  Evans,  secretary.  Pier  45.  North 
Philadelphia.   Pa. 

Rochester  Society  of  Technical  Drafts- men. Monthly  meeting,  first  Thursday 
O.  L.  Angevine.  Jr.,  secretary.  547  Arnctt Boulevard.    Rochester.    N.    Y. 
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Automobile  Cylinders  in  the  Machine  Shop 

How  They  are  Handled 
at  Five  Big  Shops 

By  FRED  H.  COLVIN,  Editor. 
American  Machinist 

Air-Cooled  Cylinders  for  Franklins 
THE  F

ranklin  cyli
n- 

der is  one  of  the  few 
which  are  now  cast 

individually
,  

this  being 
done  in  order  to  secure 

proper  cooling  by  the  cur- 
rent of  air  which  is  used 

in  the  Franklin  system. 

The  cylinder  has  a  square 

base  and  52  vertical  fins, 
as  can  be  seen  in  the  dif- 

ferent illustratio
ns.  

Fig. 
1  shows  the  transforma- 

tion of  succeeding  opera- 
tions. 

The  cylinder  is  centered 
by  the  outside  just  below 
the  flange  by  means  of 
the  swinging  jaws.  Fig.  2, 
which  are  pivoted  at  A, 
and  when  clamped  in  posi- 

tion, lock  under  the  dove- 
tail at  the  top  of  the  main 

casting  B.  Three  jaws 
C  bear  against  the  outer 
edges  of  the  cooling  fins, 
support  what  is  the  lower 
end  of  the  cylinder  in  this 
operation,  and  preventing 
movement  and  distortion. 
The  driving  of  the  cylin- 

der is  also  assisted  by  the 
dog  D,  which  embraces 
one  of  the  corners  of  the 
bolt  flange,  when  the  jaws 
are  closed. 

This  operation  consists 
in  boring  out  the  mouth 
of  the  cylinder  and  facing 
the  bolt  flange  to  the  gage 
shown  at  E,  this  being 
done  by  the  regular  bor- 

ing tools   to   be   seen   in 

These  five  articles  deal  with  the  methods  of  ma- 
chining the  engine  cylinders  for  five  different 

passenger  automobiles.  The  first  one  takes  up 
the  problems  encoxmtered  in  handling  the  singly 
cast  Franklin  cylinders  and  points  out  the  effects 

of  the  air-cooling  feature.  The  boring  heads,  the 
method  of  holding,  the  flange-drilling  fixture  and 
other  devices  described  are  worth  noting. 

FIG.   1.     TR.\XSFOItlIATIOX   SHEET 

the  head  of  the  vertical 

boring  machine.  The 
mouth  is  the  locating 

point  for  the  boring  op- 
eration which  follows. 

The  cylinders  are  bored 
in  the  fixture  shown  in 
Fig.  3,  the  castings  being 
centered  by  the  plug  A, 
through  the  bushing  B, 

in  the  top  of  the  fixture. 
With  the  cylinder  thus 
centered  and  held  square 
by  the  bolt  flange  which 
has  been  previously  faced, 
it  is  clamped  in  position 
by  hook  bolts  having  nuts 
en  the  top  as  shown  at  C. 
The  bottom  support  D, 

which  is  practically  a  bolt 
having  a  special  ball  head, 
as  shown  in  Fig.  4,  is  ad- 

justed to  bear  against  the 
under  side  of  the  cylinder, 
thereby  holding  it  against 
the  downward  thrust  of 
the  boring  cutter.  Screws 
E  resist  the  turning  ef- 

fect of  the  boring  bar. 
The  thin  wall  of  the 

cylinder  makes  it  advis- 
able to  take  three  cuts, 

the  type  of  boring  cutter 
shovra  being  used  for  the 

purpose.  The  first  of 
these  bores  to  3.125  in.; 
the  second,  to  3.2  in.,  and 
the  finishing  boring  head, 
to  3.240,  allowing  0.01  in. 

for  grinding.  Details  o^ 
these  cutting  heads  are 
shown  in  Fig.  5.  Both 
views  of  the  fixture.  Figs. 
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PIG.    2.      FACING    AND    COUNTKRBORING    CYLINDER 

3  and  4,  will  also  show  the  screws  E,  which  bear  against 
the  bolt  flange  at  the  corners,  and  assist  in  taking  the 
thrust  of  the  boring  tools. 

The  Bearing  Is  Large  and  Rigid 

The  cutter  shown  in  position  on  the  spindle.  Fig.  3, 
is  for  facing  the  top  of  the  cylinder.  Note  should 
be  made  of  the  large  and  rigid  bearing  in  which  the 
boring  spindle  revolves,  as  this  has  much  to  do  with 
the  success  of  this  operation. 

The  depth  of  the  bore  is  determined  by  the  stops  F, 

which  come  in  contact  with  a  collar  on  the  boring  spindle 
when  the  cutter  has  reached  the  bottom  of  the  bore. 

These  are  easily  adjustable  to  take  care  of  any  varia- 
tion  in  length   of  the  boring  heads. 

The  cylinders  are  then  rough-ground  in  the  regular 
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FIG.    4.      DET.'ilLS   OF   BORING    FIXTURE 

way,  after  which  they  pass  to  the  special  horizontal 
drilling  machine,  shown  in  Fig.  6.  The  cylinder  is 
located  on  the  pilot  A,  which  is  relieved  on  four 
sides,  while  the  yoke  B  is  swung  down  over  it,  and 
is  held  against  the  guide  plate  C  by  means  of  the .screw  D. 

The  four  drills,  driven  by  the  special  head  shown, 
are  then  fed  through  the  flange.  On  releasing  the 
clamp  D,  the  counterweight  E  brings  the  yoke  up  out 
of  the  way,  allowing  the  cylinder  to  be  readily  re- 

moved, and  a  new  one  placed  in  position. 

Milling  the  Exhaust  and  Intake 
Flanges 

The  next  operation,  which  consists  of  milling  the 
exhaust  and  intake  flanges  and  the  top  of  the  cylinders 
is  shown  in  Fig.  7.  The  fixture  holds  10  cylinders,  two 
being  removed  to  show  the  mandrels  A,  which  take 
the  cutter  thrust,  and  the  clamps  B  by  which  they  are 
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PIG.   5.      DETAILS  OF  BORIN<;  HEAD.': 

held.  The  cylinders  are  located  by  the  bolt  holes 
which  were  previously  drilled  in  the  flange.  These  fit 
over  dowels,  as  shown  at  C.  The  clamps  hold  the  cylin- 

ders in  the  fixture  as  seen  at  D. 

Another  interesting  double  fixture  is  shown  in  Fig. 
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FIG.    6.      DRILLING   BOLT  FLANGHS 

8,  where  the  bolt  holes  in  the  inlet  and  exhaust  flanges 
are  being  drilled. 

This  double  fixture  utilizes  eight  spindles  of  the 
multiple  drilling  machine  shown,  and  shows  how  the 
bolt  holes  are  used  to  locate  the  position  of  the  flanges 
by  means  of  the  dowels  A,  the  cylinder  being  held  in 
position  by  the  screw  clamp  B.  The  thrust  of  the  drill 
is  taken  by  the  supporting  pin  C.  The  fixture  is 
arranged  so  that  one  side  drills  the  inlet,  and  the 
other  side  the  exhaust  flanges.  The  cylinders  are 
removed  from  one  side  and  simply  transferred  to  the 
other  after  being  turned  half  over. 

The  Finishing  Touches 

After  the  other  holes  are  drilled,  reamed  and  tapped, 
the  outside  diameters  of  the  flanges  are  ground  when 

necessary  and  the  cylinder  bore  is  then  finish-ground. 
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FIG.     7.       MILLlNc;     INLKT     AND     KXHAU.ST    OUTLKTS 

The  finishing  touches  are  then  put  on  the  valve  seats, 

and  special  care  is  taken  to  secure  accuracy  and  uni- 
formity of  cylinders  at  all  essential  points. 

Water-Cooled  Cylinders  for  the  Eight- 
Cylinder  Peerless 

Although  the  output  of  the  Peerless  Motor  Co.  is 
not  large  as  compared  with  quantity  production  shops, 
the  arrangement  of  the  machines  so  as  to  avoid  undue 
handling  of  material,  and  the  methods  employed,  indi- 

cate that  production  costs  have  been  considered. 
The  principal  machining  operations  are  shown  in 

outline  in  the  transformation  sheet.  Fig.  1,  and  in 
more  detail  in  the  halftone  illustrations  which  fol- 

low. Fig.  2  shows  the  way  in  which  the  gang  of  cylin- 
ders are  held  on  the  milling-machine  table,  so  that  the 

top,  bottom,  and  sides  can  be  milled  at  the  same  time.  In 
addition  to  this,  an  angular  head  has  been  added,  as  can 
be  seen  at  A,  for  the  purpose  of  milling  the  seats  for  the 
water  connections  to  the  cylinders.  This  view  also 
shows  some  pin  gages  at  B  for  testing  the  distance  be- 

tween some  of  the  milled  surfaces. 

FIG.    8.      DKILLI.VG    OUTLETS   O.N'    BOTH    HIDIOS FIG.     1.      TRANSFORMATION 
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FIG.    3.     GRINDING    CYLINDER    BASE 

FIG.     4.      BORING     THE     CYLINDERS 

Before  proceeding  with  the  drilling  and  boring  opera- 
tions, the  base  flange  of  the  cylinder  is  ground  on  the 

vertical  spindle  machine  shown  in  Fig.  3.  Here  the  cyl- 
inder is  simply  clamped  to  the  grinding-machine  table 

by  means  of  the  simple  fixture  shown,  the  upper  milled 
surface  being  used  for  locating  the  flange  squarely  with 
the  grinding  wheel. 

The  boring  is  done  on  the  special  machine  shown  in 
Fig.  4,  which  carries  two  sets  of  four  spindles  each,  set 
90  deg.  apart,  so  that  one  can  be  roughing  while  the 
other  is  finish-boring  the  cylinder  which  has  already 
been  bored,  making  it  ready  for  grinding.  This  ma- 

chine has  a  heavy  and  substantial  table  which  can  be 
readily  revolved  so  as  to  bring  the  cylinder  blocks  suc- 

cessively under  the  proper  set  of  spindles.  Ths  cyl- 
inders are  located  by  bolt  holes  previously  drilled  on  a 

multiple-spindle  drilling  machine,  and  the  cylinder 
flanges  are  fastened  to  the  upper  plate  of  the  boring 
fixture  by  means  of  the  hook  bolts  A  and  B. 

FIG.   5.     BORING  VALVE   SEATS FIG.    6.     DRILLING    WATER    OUTLETS 
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Then  comes  the  boring  of  the  valve  seats  on  the  type 
of  machine  shown  in  Fig.  5,  which  handles  two  cylinder 
blocks  at  the  same  time.  This  also  shows  an  extra  block 
with  the  cylinder  in  place  so  as  to  avoid  lost  time  in 
handling  the  work  to  the  different  cutting  machines.  It 
will  be  noted  both  in  Fig.  1  and  in  Fig.  5  that  the  valve 
stems  and  seats  are  not  parallel  to  the  bore  of  the 
cylinder,  but  are  at  an  angle  to  it.  This  is  taken  care 
of  by  the  fixture  shown  at  A,  Fig.  5,  the  base  of  this 
fixture  giving  the  proper  angle  for  the  valve  stem  and 
seat. 

Another  interesting  angular  fixture  is  shown  in  Fig. 
6,  where  the  water  outlet  is  being  drilled  by  four 
.spindles,  while  on  each  side  of  these  is  a  small  drill, 
drilling  the  holes  which  are  soon  to  be  tapped  for  the 
water-connection  flanges. 

In  all  of  these  cases  the  cylinders  are  located  by  means 
of  dowel  pir.s  which  fit  the  bolt  holes  of  the  base  flange. 
The  supporting  arms  AA  make  it  easy  to  put  the 
cylinder  block  in  place,  where  it  is  held  by  the  clamp  F.. 
The  bar  C  which  carries  the  drilling  bushings  is  located 
by  V-blocks  on  the  under  side  and  held  by  screw  D. 

The  Packard  Twin-Six  Cylinder  Blocks 
The  use  of  conveyors  greatly  facilitates  the 
handling  of  cylinders  in  the  Packard  shop,  while 
the  use  of  multiple  boring  bars,  which  bore  two 
blocks,  of  six  cylinders  each,  at  one  setting, 
assists  greatly  in  speeding  production. 

THE  cylinder  shops  of  the  Packard  Motor  Car  Co. 

are  well  equipped  with  multiple-bar  boring  ma- 
chines, multiple  drilling  machines,  and  Matthews 

conveyors  for  handling  cylinders  from  one  machine  to 

the  next.  This  is  equally  true  in  both  the  passenger- 
car  and  truck  motor  shops.  The  sequence  of  operations 
is  shown  in  Fig.  1. 

These  machines  are  for  the  most  part  of  the  hori- 
zontal type;  Fig.  2,  giving  an  idea  of  their  size  and 

general  construction.  Large  square  tables  are  used  for 
holding  the  work,  two  cylinder  blocks  being  held  in 
position  oh  each  side,  as  can  be  seen.  The  men  at  the 
left  load  the  fixtures,  and  afterward  remove  the  cylin- 

ders when  they  have  been  faced  and  bored.  This  illus- 
tration also  shows  the  conveyor  system  for  handling  the 

cylinder  blocks.  An  idea  of  the  details  of  these  fixtures 
and  the  way  in  which  one  cylinder  block  is  milled  while 
the  other  is  being  bored  may  be  seen  in  Fig.  9,  which 
shows  a  machine  in  the  truck  cylinder  shop. 

The  bolt  holes  are  next  drilled  under  a  multiple  ma- 
chine as  shown  in  Fig.  3.  This  also  gives  a  glimpse  of 

the  boring  machine  at  the  left  and  shows  how  the  con- 

SWdWj FIG.    1.      TRAN.SFORMATIOX 
SHEET 

veyor  handles  the  material  from  one  machine  to  the 
next.  The  milled  surface  and  the  bolt  holes  locate  the 
cylinders  in  future  operations. 

The  top  and  sides  of  the  cylinders  are  next  milled  on 
machines  of  the  planer  type,  gang  cutters  being  ar- 

ranged so  as  to  finish  all  necessary  surfaces.  The  rather 

l''IG.    2.      MILLING   .\ND   ROUGH-BORING   TWIN-SIX    CYLINDERS 
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FIG.    3.      MULTIPLE  MACHINE  DRILLING    BOLT  HOLES 
IN  FLANGE 

FIG.  5.     MILLING  THE  ENDS  OF  THE CYLINDERS 

PIG. FOUR-SPINDLE    PACE-MILLING    MACHINE    FOR 
CYLIXnER   HEADS 

FIG.    S.      PROFILING    DOMES    OF    CYLINDER    HEAD 

FIG.    4.      MILLING  TOP   AND  SIDES 

unusual  arrangement  of  milling  heads  is  shown  in  Fig. 
4.     Then  the  ends  are  milled  as  shown  in  Fig.  5,  on  a 

heavy  knee-type  machine, 
the  cylinder  blocks  each 
being  located  by  suitable 
dowels  and  held  in  place  by 
a  stud  and  collar  through 
the  first  hole  as  can  be  seen 
at  A. 

The  mouths  of  the  cylin- 
ders are  then  chamfered 

by  suitable  cutters  in  bor- 
ing bars,  and  finally  finish- 

reamed  in  the  special  ma- 
chine shown  in  Fig.  6.  A 

heavy  fixture  carrying 
four  cylinder  blocks  is 
mounted  on  a  square  table, 
two  of  these  blocks  being 

operated  on  at  the  same 
time.  Each  set  of  reamers 

is  at  90  deg.  or  forms  two 
sides  of  a  square,  and  each 

bar  carries  its  own  bush- 
ing as  can  be  seen.  Here 

again  the  conveyor  system 
is  in  evidence  and  it  will  be 
noted  that  the  round  piece 
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FIG.    6.      FINISH-REAilING    CYLlNUlOK.s 

placed  between  the  rolls  at  A,  effectually  prevents  the 
cylinder  blocks  from  moving  on  the  conveyor  until  it  is 
desired  to  have  them  do  so. 

The  cylinders  are  afterward  finished  by  grinding,  an 
allowance  of  0.012  in.  being  made  for  this  purpose. 

The  cylinder  heads  are  first  drilled  for  the  spark 
plugs,  these  holes  being  used  in  bolting  them  to  the 
milling  fixture  shown  in  Fig.  7.  This  machine  carries 
four  spindles,  two  horizontal  and  two  vertical,  only  the 
horizontal  spindles  being  shown  equipped  with  cutters. 
Six  cylinder  heads  can  be  held  horizontally  on  the  top 
of  the  fixture,  the  studs  for  holding  being  plainly  seei;. 
Three  additional  cylinder  heads  are  held  on  the  other 
side  of  these  fixtures  making  it  possible  to  machine  12 
at  one  setting. 

In  order  to  secure  equal  compression  space  in  the 
cylinders,  the  dome  for  each  is  carefully  profiled  on  a 
special  machine  shown  in  Fig.  8.  The  head,  placed  in 
position  over  the  six  cutters  shown,  is  carefully  located 
by  dowels,  clamped  in  position,  and  the  machine  started. 
By  a  special  arrangement  of  cams  on  the  back  and  gears 

FIG.    9.      DKTAILS    OF    THE    PROFILING    MACHINE 

FIG.    10.      ll.Vi-i  ItK    I'UK  THUCK   CYLINDBKS 

FIG.   11.      GRINDING   BASE  FLANGE FIG.   12.      JLACHINING  VALVE  SEAT 
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at  the  sides  of  the  machine,  as  shown  in  Fig.  9.  the 
profiling  cutters  are  moved  sideways  while  the  cylinder 
heads  move  back  and  forth  producing  the  desired  results. 

Similar  methods  are  used  in  building  the  Packard 
truck  motor.  Fig.  10  shows  the  fixture  and  machine 

for  milling  the  base  and  rough-boring  the  cylinders  at 
the  same  time.  It  shows  the  construction  of  the  fixture 
and  also  shows  the  device  used  for  testing  the  cylinder 

bore,  this  being  kept  in  the  box  at  A.  The  different 
clamping  methods  are  well  worth  a  careful  study  as 
much  depends  on  locating  the  work  in  the  first  op- 

eration. Cylinders  are  then  drilled  and  the  face  flange  is 
ground  as  shown  in  Fig.  11.  The  cylinders  are  then 
finish-bored  and  reamed,  after  which  the  valves  are 
seated  as  shown  in  Fig.  12,  the  large  pilot  fitting  the 
valve  opening,  while  the  small  one  guides  the  reamer. 

The  Cylinders  for  the  Cadillac  Eight 
BEFORE 

 the  cylin- der block  is  ma- 
chined in  any  way, 

it  is  heat-treated,  or  an- 
nealed, after  which  two 

locating  holes  are  drilled 
as  the  first  operation.  The 
block  is  then  chipped  and  cleaned  and  goes  to  stock,  from 
which  it  is  dravra  for  the  actual  machining  operation. 
The  sequence  of  operations  is  shown  in  Fig.  1. 

The  first  milling  operation  is  shown  in  Fig.  2,  where 

the  base  flange,  the'  side,  and  the  top  of  the  cylinder 
block  are  milled  at  one  setting.  It  will  also  be  noted 
that  by  a  special  combination  of  milling  cutters,  the 
face  of  the  manifold  connection  at  A  is  milled  at  the 
same  operation.  It  will  also 
be  seen  that  the  proper 
setting  of  the  milling  cut- 

ters for  the  top  and  bottom 
faces  is  indicated  by  the 
dial  gages  B  and  C.  After 
this,  the  bottom  of  the 
block  is  finish-ground  un- 

der a  vertical-spindle  ma- 
chine so  as  to  present  a 

true  and  smooth  surface  to 
the  cylinder  base,  this 
being  shown  in  Fig.  3. 

Next  comes  the  drill- 
ing of  all  the  holes  in  the  base  flange  as  shown 

in  Fig.  4.  It  will  be  noted  here  that  drills  are  set  at 
various  lengths  so  as  to  reduce  the  power  required 
for  drilling  and  also  the  pressure  required.  The  drills 
in  the  center  break  through  about  the  time  those 
on  the  end  are  really  getting  dovra  to  work.  The 
ground  surface  of  the  work  is  held  against  the 
upper  plate  of  this  fixture,  the  flange  being  clamped 
against  the  upper  plate  by  cams  operated  by  the  handles 
A  and  R.    The  cylinders  are  bored  in  the  usual  manner. 

Considering  the  size  and  cost  of  the  car  in  qiies- 
tion,  the  production  in  this  factory  is  extremely 
large  and  the  methods  are  worth  careful  study. 

FIG. 

two  cuts  being  taken,  and 
they  are  also  reamed 
ready  for  grinding.  Then 
all  the  holes  in  the  top 
and  sides  are  drilled  and 

tapped,  the  ends  of  the 
barrels  chamfered,  the 

holes  counterbored,  and  the  flange  bosses  spot-faceA 
The  next  operation  illustrated  is  the  machining  of  the 

valve  seat  as  showm  in  Fig.  5.  Here  again  the  cylinder 
block  is  located  by  the  face  flange  with  dowels  in  the 
bolt  holes,  and  the  swinging  top  A  holds  it  firmly  in 
place.  The  machine  at  the  left  drills  the  holes  for  the 
valve-stem  guides,  the  drill  guide  bushings  being  shown 
at  B.  After  the  valve-stem  bushing  holes'are  reamed  and 

the  spring-seat  bosses  spot- 
faced,  the  angular  ends  of 
the  cylinder  blocks  are 

milled  in  the  special  ma- 
chine shown  in  Fig.  6 

and  then  drilled  in  anothei- 
special  machine.  Fig.  7.  The 
cylinder  is  clamped  against 
the  angle  plate  A,  Fig.  6, 

by  means  of  two  hooks  E 
and  C,  these  being  oper- 
a  t  e  d  simultaneously  b  y 
means  of  the  cross-bar  D 
and  the  screw  E.  This 

makes  a  very  quick-acting  clamp  and  also  one  which 
holds  the  work  eflfectively.  The  flange  is,  of  course, 
located  by  dowels  in  the  bolt  holes. 

The  clamping  fixture  for  the  drilling  operation  is 
somewhat  different,  the  arm  A,  Fig.  7.  reaching  over 
the  cylinder  block  which  is  held  by  means  of  the  shoe  B 
forced  into  place  by  screw  C.  It  will  also  ba  noted  that 
these  drilling  heads  carry  their  own  guiding  plates,  as  at 
D  and  E,  so  that  it  is  only  necessary  to  advance  the 
drilling   heads   until   the  guide   plates   ape  set   firmly 

TRANSFORMATION   OF  CYLINDER  OPERATIONS 

FIO.   ?.     MILLING  TOP,  SIDES  AND  BOTTOM FIG.    3.      GRINDING    CYLINDER    BASE 
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against  the  cylinder  by  the 
springs  shown.  The  drills 
are  then  fed  in  to  the  required 
depth. 

These  holes  are  then  tapped, 
the  cylinders  are  washed,  the 
bore  ground,  connecting-rod 
clearance  cut  on  the  side,  and 
the  cylinder  block  tested  for 
water-jacket  leaks  in  the  fix- 

ture shown  in  Fig.  8.  In  order 
to  close  the  angular  openings 
on  the  end,  special  pads  A  and 
B  are  provided,  these  being 
both  operated  by  the  handle 
C,  through  the  rods  D  and  E. 
The  cylinder  block  is  held 
down  in  position  by  means  of 
the  upper  strap  F,  and  the 
double  handle  nut  G.  This 
makes  an  apparatus  which  can 
be  very  quickly  handled,  the 

iG.    4.      DRILLING   FLANGE   BOLT   HOLES 

gage  shown  at  the  right  indicating  the  pressure  applied. 
A  dial  gage  is  used  in  inspecting  the  cylinder  bore  as 

well  as  its  uniformity  of  diameter  from  end  to  end. 

FIG.    C.       MILLING    ANGULAR    ENI3S 

MEASURING    THE   CYLINDERS 

This  arrangement  is  shown  in  Fig.  9.  Here  the  dial 
gage  is  mounted  on  the  block  A  which  has  two  bearing strips  on  its  lower  side  so  that  these,  together  with  the point  bearing  on  the  gage, 

give  a  three-point  contact.  In 
order  to  handle  this  gage  in 
and  out  of  the  cylinder  bore 
without  cramping  it,  and  in 
this  way  securing  a  false 
reading,  the  handle  B  is  con- 

nected to  the  base  A  by  means 
of  the  ball  joint  shown.  In 
this  way  it  is  practically  im- 

possible to  cramp  the  gaging 
fixture  as  it  is  being  pushed 
into  the  cylinder. 

The  main  machining  oper- 
ations on  the  cylinder  head 

are  shown  in  the  transforma- 
tion diagram  in  Fig.  10.  The 

bosses  on  top  of  the  cylinder 
head  are  first  spotted  in  a 
profiling  machine,  as  can  be 
seen  in  Fig.  11.  The  casting 
is  held  in  position  on  the  face 
of  the  fixture,  which  contains 
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raised  points  to  secure  an  even  bearing,  by  means  of  the 
wedging  clamps  shown  at  A,  B  and  C.  The  points  on 
which  the  castings  rest  can  be  raised  or  lowered  by 
means  of  screws  D,  E,  F  and  G,  so  that  inequalities  in 
the  casting  can  be  readily  taken  care  of. 

Resting  the  cylinder  head  on  the  points  which  have 
been  faced,  the  next  operation  faces  the  joint  in  a 
vertical  milling  machine  with  the  large,  inserted  tooth 
cutter  shown  in  Fig.  12.  Here,  too,  the  wedging  type 
of  clamp  jaw  is  used,  three  of  these  being  shown  at 
A,  B  and  C. 

Next  is  the  drilling  of  the  bolt  holes  through  the 

cylinder  head,  ̂   he  head  being  held  in  the  portable 
fixtures  shown.  These  fixtures  carry  two  heads  and 
are  held  to  the  heads  themselves  by  the  wedge  clamps 
A  and  B,  Fig.  13,  the  clamps  on  the  other  side  being 
operated  by  means  of  screws  C  and  D.  These  drilling 

fixtures  are  located  under  the  multiple  spindle  drill- 
ing machine  by  means  of  the  spring-actuated  pilots  E, 

F  and  G,  a  fourth  pilot  being  at  the  left  but  hardly 
distinguishable   behind   the   drills. 

The  next  operation  is  to  machine  the  compression 
spaces  in  the  cover,  the  second  stage  of  this  being 
shown  in  Fig.  14.  Here  double  circles  are  faced  by 

means   of  the   special   double-spindle  boring  head   and 

the  guiding  plate  shown  which  locates  the  bars  in  their 

proper  position. 
Then  the  profiling  machine  comes  into  play,  as  shown 

in   Fig.   15,   the  cutter  being  guided  by  the   roller  A, 
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working  in  the  former  plate  B.     This  secures  uniform 
compression  space  in  all  cylinders. 

The  final  operation  is  the  finish-grinding  of  the  flat 
surface,  on  the  Blanchard  machine  shown  in  Fig.  16. 
This  fixture  carries  two  cylinder  heads  and  a  magnetic 

chuck,  enabling  the  work  to  be  handled  rapidly  and 
accurately. 

The  Chandler  Cylinder 
THE  

machining 
 of 

the  three-cylinde
r 

blocks  for  a  Chand- 

ler six-cylinde
r  

car  in- 
cludes a  number  of  inter- 

esting operations,
  
begin- 

ning with  the  milling  of 

the  tops  and  bottoms  of 
the  cylinders  and  the  sides 

containing  the  valve-stem  bushings  and  exhaust  open- 
ings, as  in  Fig.  2.  The  transformation.  Fig.  1,  shows 

the  sequence  of  the  operations.    Following  the  milling 

These  methods  include  the  use  of  pneumatic 

fixtures,  indexing  fixtures,  special  tools  for  recess- 
ing the  upper  end  of  cylinder  and  for  boring  con- 

necting-rod clearance,  as  well  as  an  inspection 
device  for  cylinder  bores. 

der  blocks  being  operated 
cylinders  are  positioned  by 
and  are  held  in  position  by 

is  the  drilling  of  the  holes 
for  the  inlet  and  exhaust 

flanges,  as  is  usual,  and  a 
counter-boring     in     the 
dome,  as  this  motor  does 

not  have  a  removable  cyl- 
inder head.     Then  comes 

the  rough-boring  as  shown 

in   Fig.  3,  the  two  cylin- 
on  at  the  same  time.     The 

their  flanges  and  bolt  holes 
the  wedges  A,  B,  C  and  D, 
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FIG.  2.     MILLING  THREE  SIDES  OF  CYLINDER  BLOCK 
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FIG.   4.      PNEUMATIC    FIXTl'HE    I'OR    FlNISH-RORIXn 

operated  by  the  adjoining  handles.  The  center  handles 
control  another  clamp  at  the  back,  and  altogether  this 
makes  a  boring  fixture  which  is  very  readily  operated. 

A  somewhat  different  fixture  is  shown  in  Fig.  4.  The 
details  of  this  fixture  are  given  in  Fig.  5.  This  is  a 
pneumatically  operated  fixture,  in  which  the  cylinder 
block  is  firmly  held  by  the  arms  A  and  B,  operated  by 
cylinder  C.  The  pressure  being  applied  at  the  top  of  the 
cylinders  pulls  the  levers  down,  forcing  the  cylinder 
block  up  against  the  under  side  of  the  fixture.  This  fix- 

ture is  used  under  a  heavj'  single-spindle  drilling  ma- 
chine and  each  of  the  three  cylinders  in  the  block  is 

indexed  in  proper  position  by  means  of  the  pin  D  con- 
trolled by  the  handle  E.     The  hose  provide  sufficiently 
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FIG.    3. HOUGH-BORING   TOOL   BLOCKS    IN   DOUBLE 
FIXTURE 

flexible  connections  to  the  air  supply  to  enable  this 
movement  to  be  easily  made. 

How  THE  Pneumatic  Fixture  Is  Made 

Details  of  this  fixture  can  be  seen  in  Fig.  5,  which 
shows  the  locating  dowel  pins  F  at  the  top,  all  the  other 
parts  being  lettered  to  correspond  with  Fig.  4. 

The  fixture  used  for  boring  push-rod  holes  is  shown 
in  Fig.  6,  this  being  a  double  fixture  somewhat  similar  to 

that  used  for  rough-boring,  and  shown  in  Fig.  3.  The 
cylinders  are  located  from  bolt  holes  by  means  of  the 
dowels  A.  The  cylinder  is  held  in  position  against  the 
upper  plate  by  means  of  the  pins  BB,  which  are  forced 
up  by  the  screw  C  operating  against  the  wedge  D.  This 
makes  a  very  substantial  fixture,  but  is  not  quite  as  rapid 
in  action  as  the  one  previously  shown. 

In  Fig.  7  the  dome  of  the  cylinder  is  being  faced  to  a 
given  depth,  this  being  determined  by  the  ball  collar  A. 

This  is  also  done  on  a  single-spindle  machine,  but  no  in- 

r' 

FIG.    8.      RECESSING  TOOL  FOR  CYLINDER 
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FIG.    6.      FIXTURE   FOR  BORING  PUSH-uOD  HOLES FIG.    5.      DETAILS  OP  PNEUMATIC  FIXTURE 
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FIG.  7.     FACING  INSIDE  THE  CYLINDER  DOME  FIG.  9.     FIXTURE  FOR  DRILLING  EXHAUST  BOLT  HOLES 

FIG.   12.     BORING  FOR  CONNECTING-ROD  CLEARANCE  FIG.    13.      METHOD    OF    INSPECTING    CTIJN 

DER    nORE 
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dexing  fixture  is  required,  as  the  cylinder  is  easily  moved 
along  between  the  angle  irons  BB  until  the  bore  is  in 
proper  position. 

Then  the  recess,  to  allow  the  overrun  of  the  piston  at 
the  end  of  the  stroke,  is  cut  by  the  special  tool  shown 
in  Fig.  8.  This  shows  the  recessing  tool  in  position  in 
the  cylinder  with  the  cutting  point  A  advanced  into  the 
work.  The  bar  B,  guided  by  the  sleeve  or  bushing  C, 
seats  on  the  cylinder  dome  and  the  tool  A  then  is  fed 
into  the  cut  by  means  of  the  lever  B,  which  is  controlled 
by  the  knurled  screw  D.  The  operator  can  easily  turn 
the  screw  handle  as  the  tool  revolves  and  the  recess  is 

readily  cut  in  the  desired,  position,  and  to  the  required 
depth. 

Drilling  Holes  for  the  Manifold 

The  drilling  of  the  holes  for  the  manifold  is  done  in 
the  box  jig  shown  in  Fig.  9.  Here  again  the  dowels  A  A 
locate  the  cylinder  while  the  pilot  B,  relieved  on  four 
sides,  enters  the  center  cylinder  and  acts  as  support  for 
it.  A  strap  across  the  outer  side  of  the  fixture  holds 
the  casting  in  place. 

Next  comes  the  water  test  for  which  the  device  shown 
in  Fig.  10  is  used.  This  consists  of  the  pivoted  cradle  A 
and  the  plate  B  held  in  position  by  screws  C,  these  being 
easily  handled  by  the  crank  wrench  D.  This  fixture 
allows  the  cylinder  block  to  be  svning  in  any  position  for 
examination.  There  is  a  pressure  tank  beneath  the 
stand  on  which  the  cradle  rests. 

The  cylinder  bores  are  chamfered  by  the  cutter  shown 
in  Fig.  11,  the  cylinder  being  held  between  angle  irons 
as  in  the  previous  operation  shown  in  Fig  7.  Then  comes 
the  boring  or  relieving  of  the  side  of  the  lower  end  of 
the  cylinder  for  connecting-rod  clearance,  utilizing  the 
fixture  shown  in  Fig.  12.  The  cylinder  b'ock  is  located 
by  dowel  pins  as  before,  and  held  in  position  by  jack- 
screws  as  at  A.  The  lever  B  assists  in  placing  and 
removing  the  cylinder  block  in  the  fixture.  The  three 
boring  bars  shown  cut  out  a  sufficient  segment  from  one 
side  of  the  bore  to  allow  connecting-rod  clearance. 

Combination  Surface  and  Dial  Gage 

After  the  cylinders  are  ground,  the  combination  sur- 

face and  dial  gage  shown  in  Fig.  13  is  used  for  deter- 
mining the  diameter  and  straightness  of  the  bore.  The 

three  hardened  strips  A,  B  and  C  guide  the  base  of  the 
indicating  fixture  in  its  movement.  This  makes  a  quick 

method  of  inspection,  and  one  which  has  been  found 
satisfactory. 

Adapter  for  Using  Side  of  Grinding 
Wheel  on  Regular  Stand 

By  H.  H.  Parker 

While  this  is  not  to  be  construed  as  favoring  the 

practice,  for  certain  reasons  it  is  sometimes  desired  to 

use  the  side  instead  of  the  face  of  a  regular  straight- 

face  grinding  wheel,  perhaps  when  disk  or  cup  wheels 
are  not  available.  It  is  not  at  all  satisfactory  to  use 

the  side  of  a  wheel  as  ordinarily  mounted  on  the  grind- 

ing stand;  however,  the  illustration  shows  an  arrange- 
ment by  which  it  may  be  properly  held,  though  in  most 

cases  the  spindle  would  have  to  be  cut  off  flush  with 

the  plate  in  order  to  make  the  whole  side  of  the  wheel 
effective. 

A  steel  or  iron  plate,  a  little  larger  in  diameter  thar 
the  wheel  to  be  used,  is  turned  up,  bored  to  a  push  fit 

on  the  spindle  and  attached  to  the  rear  wheel  flange  by 

three  flathead  countersunk  machine  screws.  If  the 
flange  does  not  fit  the  spindle  snugly  it  would  be  better 
to  make  a  new  one,  or  to  bush  it  and  re-bore.  The 
plate  should  be  carefully  trued  up  and  a  groove  turned 
off  of  one  edge,  leaving  a  boss  slightly  smaller  than  the 
wheel  diameter.  A  tapered  flange  is  made  up,  turned 
from  either  a  steel  or  iron  ring  forged  to  shape  and 
machined  all  over,  or  else  cast  from  a  wood  pattern  in 
tough  bronze.    Cast  iron  would  not  be  dependable. 

The  ring  flange  should  make  a  push  fit  over  the  plate 
and  is  held  by  six  or  more  countersunk  screws  put  in 
from  the  back  of  the  plate  as  shown.  After  the  screws 
are  turned  in  tight,  a  small  punch  can  be  used  to  burr 
over  the  metal  into  the  screw  slots  and  this  should 

prevent  them  from  working  loose. 

l^lotter 
HOLDING  A  WHEEL.  TO  GRIND  OX  THE  SIDE 

Before  fastening  the  ring  for  good,  the  face  of  the 

wheel  is  beveled  off,  by  means  of  a  grinding-wheel 
dresser,  to  correspond  to  the  inside  bevel  of  the  ring; 
the  final  diameter  should  be  such  that,  with  a  layer  of 
blotting  paper  between  the  wheel  and  ring,  the  side  of 
the  wheel  will  project  about  I  in.  beyond  the  side  of 
the  ring.  Another  blotter  is  placed  between  the  back 

side  of  the  wheel  and  the  plate  -and  when  the  screws 
are  tightened  the  wheel  should  be  held  securely  but 
without  excessive  pressure. 

As  considerable  weight  will  be  added  to  the  revolv- 
ing portion  of  the  stand,  the  parts  should  be  carefully 

trued  and  balanced  before  putting  the  apparatus  into 
use.  As  the  side  of  the  wheel  wears  down  near  to  the 

ring,  the  wheel  may  be  taken  out,  beveled  again  and 

replaced,  using  enough  packing  back  of  it  to  allow  it 

to  project  the  desjred  amount. 
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Making  Forged  High-Speed  Twist  Drills 
By  J.  V.  HUNTER 

Western  Editor,  Amirican  Machinist 

Very  little  has  been  generally  knotvn  regarding 
the  methods  employed  in  the  manufacture  of 
forged  high-speed  twist  drills,  and  the  follo%ving 
article  which  describes  and  illustrates  the 
methods  used  by  one  concern  in  its  manufacture 
should  he  of  interest  to  all  users  of  that  class 
of  tools. 

DURING  the  past  few  years  tools  of  all  kinds  were 
in  urgent  demand  and  consumers  found  it  diffi- 

cult to  obtain  supplies  to  take  care  of  their  own 
needs.  One  user,  the  Ketler-Elliott  Erection  Co.,  Chi- 

cago, 111.,  organized  its  own  shops  for  the  manufacture 
of  small  tools,  and  later  has  expanded  its  facilities  to 
produce  tools  on  a  commercial  basis.  Among  its  prod- 

ucts, forged  high-speed  twist  drills  are  now  being 
turned  out  in  considerable  quantities. 

It  has  been  observed  by  many  manufacturers  and 
users  of  high-speed  steel  tools  that  the  cutting  proper- 

ties and  life  of  the  steel  are  noticeably  improved  by 
hot-working  with  proper  forging  methods  before  the 

,i.-C     .,--B 

tools  go  to  the  finish-machining  operations.  The  drills 
are  forged  from  round  stock  of  a  diameter  suitable  for 
machining  the  shanks  without  waste.  The  bars  are 
cut  to  lengths  that  will  be  sufficient  to  make  a  single 
drill. 

The  forging  operation.  Fig.  1,  is  handled  under  Brad- 
ley hammers  by  expert  operators  who,  while  they  forge 

the  blanks  very  rapidly,  are  possessed  of  the  requisite 
skill  to  handle  the  work  without  risk  of  injury  to  the 
steel.  The  blanks  are  heated  to  the  correct  forging  tem- 

perature in  oil  furnaces,  but  few  pieces  being  heated  at 
a  time  so  that  each  shall  receive  sufficient  attention  that 
there  will  be  no  danger  of  overheating. 

With  the  heated  blank  held  in  his  tongs  the  operator 
rapidly  subjects  it  to  the  hammer  blows,  passing  it 
back  and  forth  through  dies,  such  as  are  shown  in  Figs. 
2  and  3,  until  the  correct  shape  of  groove,  which  can  be 
.^een  at  A,  Fig.  2,  is  formed.  There  are  several  passes 
in  these  dies  which  are  used  to  break  down  the  stock  and 
partly  shape  it  before  the  finishing  pass  is  used.  The 
first  blows  on  the  blank,  when  working  with  the  dies 
shown  in  Fig.  2,  will  flatten  it  slightly  for  the  required 
length  between  the  die  passes  B.     The  blank  is  then 

LIIJLIIiIl 

FIGS.   1   TO   4.      FORGING   AND  WELDING  OPERATIONS 

Fig.  1 — Forging  a  drill  blank.     Fig.  2 — Forgingtdies  and  a  forged   blank.      Fig.   3 — Forging  dies  and  a   blanK 
.ihowing  the  welding  flti.      Fig.   4 — Butt-welding  shanks 
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FIG.  5.     TURNING  DRILL  SHANKS  ON  A  DUPLEX  LATHE 

rassed  several  times  through  the  groove  C  which  is 
shallower  than  the  finishing  groove,  and  between  each 
pass  it  is  rolled  in  the  round  pass  D,  which  is  the  exact 
diameter  of  the  desired  forged  section.  Lastly,  it  is 
worked  several  times  through  the  pass  E  which  indents 
the  groove  to  the  final  depth,  being  alternated  each  time 
through  the  pass  D  until  the  final  form  is  completed. 
The  entire  operation  is  usually  so  rapid  that  a  drill  will 
be  completely  forged  at  a  single  heat  without  danger 
of  working  at  too  low  a  temperature. 

Many  of  the  dies  are  provided  with  hot  chisels  such 
as  A,  Fig.  3,  by  which  the  end  of  the  forging  may  be 
clipped  off  at  a  single  blow  of  the  hammer.  After  forg- 

ing, the  drills  are  annealed  by  placing  them  in  a  box  of 
mica  powder. 

'  In  the  drill  forging  B,  Fig.  3,  high-speed  steel  stock 
has  been  used  up  to  the  point  C,  which  shows  the  fin 
thrown  up  at  the  point  where  an  alloy-steel  shank  has 
been  butt-welded  on.  It  is  claimed  for  this  type  of 
f>hank  that  superior  strength  is  obtained  at  the  tang, 
which  will  lessen  the  tendency  to  break  at  that  point. 
It  is  also  claimed  that  the  welding  of  the  shank  does  not 

decrease  its  strength  because  the  area  at  the  point  of 
weld  is  so  much  greater  than  the  area  of  the  fluted 
section  that  any  breakage  will  always  be  in  the  smaller 
section.  The  saving  of  costly  high-speed  steel  which  is 
thus  effected  is  of  interest  to  both  the  maker  and  the 
consumer. 

The  welding  operation,  Fig.  4,  is  carried  out  on  a 
Federal  welding  machine.  Special  effort  has  been  made 
to  assure  the  thorough  training  of  the  welding  operators 
to  obtain  the  best  possible  skill  in  making  perfect  welds. 
After  inserting  the  pieces  to  be  welded  in  the  holding 
dies,  the  operator  usually  strikes  an  arc  several  times, 
so  that  the  heat  will  reduce  any  projecting  high  spots. 

FIG.    6.      MACHINE    FOR    TWISTING    DRILL    BLANKS 

FIG.   7.     PLATES  USED  IN  TWISTING   JL\CHINE 

and  thus  insure  that  when  the  final  pressure  for  the 
weld  is  put  on,  the  pieces  will  be  uniformly  heated. 

After  heat-treatment  and  box-annealing  of  the  forg- 
ings  to  insure  softness  for  easy  machining,  and  to  fur- 

ther refine  the  grain  they  are  transferred  to  the  machine 
shop.  Here  the  shanks  are  centered  and,  with  the  drill 
end  held  in  female  center  and  clamped  by  a  special  dog. 
the  shanks  are  turned  in  a  Schmidt-Norgren  duplex 
turning  lathe.  Fig.  .5.  The  use  of  this  lathe  permits  the 
operator  to  handle  two  spindles  at  one  time,  using  one  to 
make  th*  first  cut  on  the  taper  shank,  and  the  other  to 
turn  to  size  ready  for  grinding.  As  each  tool  is  set  for 
one  operation  it  is  only  necessary  to  make  adjustments 
for  tool  wear.  Sufficient  stock  remains  on  the  shanks 
after  turning  so  that  there  will  be  ample  for  grinding 
after  certain  other  operations  have  been  completed.  The 
quick-acting  clamping  dogs  used  have  been  devised 
especially  for  this  class  of  work.  The  two  arms  A  are 
pivoted  on  the  center  B  while  their  short  ends  surround 
the  camshaft  C.  A  quarter  turn  of  the  camshaft  by 
the  lever  D,  causes  these  arms  to  firmly  grip  the  work. 
As  may  be  seen  these  dogs  can  be  adjusted  within  cer- 

tain limits  by  turning  the  setscrew  E. 
At  this  point  there  is  a  divergence  in  routing  the 

blanks;  some  go  to  milling  machines,  where  they  are 
mounted  in  rows,  and  a  gang  of  cutters  mills  the  grooves 
and  the  clearance  on  the  lands.  However,  the  majority 
are  sent  to  the  forge  shop  after  turning  the  shank  and 
there  the  flutes  are  twisted  to  their  spiral  form.  This 
twisting  is  similarly  performed  on  the  drill  blanks  which 
have  been  milled  as  before  noted. 

The  twisting  is  accoplished  by  means  of  the  small 
device  shovra  in  Fig.  6.    The  blanks  are  heated  in  an  oil 
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furnace  and  when  withdrawn,  a  holding  lever  or  dog  A 
is  clamped  to  the  shank.  The  fluted  portion  is  then 
inserted  in  the  hole  B  in  the  center  of  the  bevel  gear  C ; 
this  hole  being  a  loose  fit  for  the  drill  section,  the  blank 
slides  through  it  until  the  end  of  the  flute  stops  further 
descent.  The  handle  D  at  the  right  of  the  fixture  is 
revolved,  driving  the  bevel  gear  C  through  the  pinion  E, 
and  this  turning  movement,  which  twists  the  hot  drill 
blank,  is  continued  until  a  positive  stop  is  reached. 

The  stop  in  the  turning  movement  of  the  twisting 
machine  insures  that  the  proper  and  constant  angle  of 

depend  upon  the  thickness  of  the  plate  and  the  angle 
of  twist  that  it  is  desired  to  impart.  At  90  deg.  from 
the  center  of  each  slot  are  placed  two  dowel  pins  D. 
which  project  into  the  slots  of  the  plate  above  them  in 
the  pile. 

It  will  be  noted  that  in  the  plate  A  the  dowel  pins  are 
directly  in  line  with  the  long  axis  of  the  drill  section 
and  the  slots  are  across  the  short  axis,  while  in  the 
plate  E  the  dowels  are  across  the  short  axis  and  the 
slots  in  line  with  the  long  axis.  The  barrel  F,  Fig.  6 
is  filled  entirely  with  these  two  types  of  plates  which 

FIGS.    8    rO   11.      TWISTING, 

Fig.    8 — A  later  type  of  twisting  machine.      Fig.    9 — Grinding  tJie  clearance 
Fig.    11 — Grinding   a    center    on  .drill    end.s. 

GRINDING   AND  WELDING 

Fig.    10- 

-Milling   the  tangs. 

twist  has  been  obtained.  By  reversing  the  crank  motion 
very  slightly  in  order  to  relieve  the  pressure,  and  by 
lifting  and  revolving  the  drill,  it  may  be  withdrawn 
from  the  device.  After  clearing  away  the  drill  the 
crank  is  revolved  in  reverse  until  the  opening  again 
stands  in  the  original  position  for  the  insertion  of 
another  heated  drill  blank. 

The  twisting  device  was  designed  to  give  a  uniform 
helix  angle  regardless  of  any  tendency  of  one  part  to 
twist  faster  than  another  because  of  any  difference  in 
local  temperature.  Tn  order  to  accomplish  this,  the  bar- 

rel F  of  the  device  is  filled  throughout  its  height  with 
plates  similar  to  those  shown  at  A,  Fig.  7.  These  plates 
have  an  opening  B  in  their  center  which  is  a  loose  fit  for 
the  forged  section  of  the  drill  blank.  Near  the  outer 
edge  of  each  plate  are  two  slotted  holes  C  whose  lengths 

alternate  one  with  the  other  throughout  its  height,  the 
top  plate  having  two  pins  that  fit  into  the  under  side 
of  the  bevel  gear.  In  operation,  when  the  gear  is 
revolved  it  rotates  the  plate  immediately  below  it.  When 
the  ends  of  the  slots  come  in  contact  with  the  pins  of 
the  plate  below,  that  one  starts  to  move  in  turn.  In 
sequence,  all  the  plates  of  the  series  rotate  until  the 
drill  has  been  twisted  throughout  its  length.  The  twist 
is  absolutel.v  uniform  because  each  plate  represents,  by 
its  thickness,  a  certain  amount  of  the  length  of  the  drill 
and  can  only  travel  through  the  angular  distance 
allowed  by  the  length  of  the  slots.  In  actual  use  the 
plates  move  somewhat  uniformly  as  the  pressure  is 
applied,  until  they  all  reach  the  limit  of  their  travel. 

The  character  of  this  machine  is  such  that  there  is 
practically  no  limit  to  the  length  of  drill  blank  which 
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may  be  twisted,  and  very  long  drills  may  be  twisted 
by  inserting  them  first  to  their  full  length  up  to  the 
shank,  and  twisting  the  upper  section,  and  then  grad- 

ually withdrawing  and  twisting  an  additional  amount 
in  eaeh  successive  operation.  However,  the  regular 
machine  which  is  in  use  has  sufficient  length  to  handle 
all  drills  of  standard  length  without  resorting  to  any 
.such  method.  By  the  proper  design  of  the  plates,  any 
desired  angle  of  helix  may  be  imparted  to  the  drills. 
In  the  later  types  of  twisting  device.  Fig.  8,  the  main 
barrel  has  been  eliminated,  and  the  plates  are  simply 
held  in  position  by  four  long  columnar  bolts  which 
extend  from  the  top  to  the  bottom  olate  of  the  device. 
The  illustration  also  shows  the  steel  frame  or  bench 
which  is  being  used  for  the  support  of  the  device  and 
which  permits  a  series  of  different  sizes  to  be  assembled 
in  a  row. 

Grinding  Drills  for  Clearance 

Drills  which  have  been  twisted  before  providing  for 
the  relief  or  clearance  are  now  taken  to  grinding  wheels 
where  the  clearance  is  produced  in  the  manner  shown 
in  Fig.  9.  The  drills  are  inserted  through  the  close- 
fitting  steel  bushing  A  which  brings  the  greater  part  of 
the  land  into  contact  with  the  face  of  the  wheel.  By 
turning  the  handle  B  the  device  may  be  fed  closer  to 
the  wheel  as  the  grinding  progresses.  A  locating  screw 
is  provided  in  the  bushing  and  the  operator  in  drawing 
the  drill  forward  and  back  through  the  sleeve  holds  the 
side  of  the  land  in  contact  with  it  which  insures  that 
fTie  clearance  will  follow  the  twist.  In  holding  the  drill 

against  this  locating  screw  the  operator's  hand  imparts 
the  necessary  twisting  motion  as  he  pushes  it  forward 
and  back.  The  operation  must  be  repeated  to  grind  the 
clearance  on  the  opposite  land. 

The  flutes  of  the  unmilled  drills  are  ground  to  a 
smooth  finish  on  a  formed  grinding  wheel  having 

slightly  less  radius  than  that  of  the  *lute.  While  doing 
this,  the  drill  is  supported  and  steadied  by  a  small  rest 
that  fits  loosely  into  the  opposite  flute.  Three  or  four 
passes  over  the  wheel  are  usually  sufficient  to  clean  it 
up.  After  the  hardening  and  tempering  has  been  com- 

pleted a  finer  grade  of  wheel  is  used  to  polish  the  flutes 
to  a  good  finish. 

A  holding  fixture  A,  Fig.  10,  for  two  drills  is  used 
In  milling  the  tangs  as  they  are  fed  against  the  form- 
mills  B.  The  milling  cutters  are  set  in  pairs  to  give 
the  proper  thickness  of  tang  and  the  operation  is  very 
<iuickly  performed. 

Oil-Fired  Furnaces  in  Hardening  Department 

From  the  machine  shop  the  drills  go  to  the-  harden- 
ing room  where  the  usual  heat-treatments  for  harden- 
ing and  tempering  high-speed  steel  are  employed.  All 

the  furnaces  in  this  department  are  oil-fired  and  the 
temperature  is  regulated  by  pyrometer  to  insure  correct 
and  uniform  heat. 

To  give  a  true  center  on  the  drill  end  for  use  during 
the  grinding  operations,  the  turned  shank  is  inserted  in 
a  collet  and  the  drill  run  at  an  angle  against  the  side 
of  a  grinding  wheel  in  the  manner  shown  in  Fig.  11, 
thus  providing  a  center  on  the  end  that  is  true  with 
the  turned  shank.  In  grinding  both  the  taper  shank 
and  the  body  the  drill  is  supported  at  the  point  in  a 
pivot  chuck  while  the  shank  end  runs  on  a  center. 
From  this  point,  after  suitable  inspection,  the  drills 
are  ready  to  be  placed  in  stock. 

Clamping  Device  With  Automatically 
Locked  Spring  Plunger  Support 

By  R.  W.  Belmont 

We  had  been  having  considerable  trouble  with  jigs 
in  which  the  work  is  partly  supported  by  movable 
spring-actuated  plungers  which  are  set  screwed  to  a 
fixed  position  after  the  work  is  clamped  in  place,  but 
before  the  operations  are  begun.  The  trouble  is  due 
to  the  fact  that  the  operator  forgets  to  tighten  the 
spring  plunger,  and  the  work  is  sprung.  To  overcome 
this  we  have  designed  a  clamp  which  tightens  the 
plunger  automatically,  thereby  taking  this  responsibil- 

ity off  the  operator. 
The  illustration  shows  the  principle  upon  which  the 

device  operates.  Tightening  the  clamp  brings  the  pres- 
sure to  bear  upon  the  spring  plunger  through  the  me- 

dium of  the  two  bevelled  end  studs. 

[We  are  somewhat  skeptical  as  to  the  practicability 
of  this  device.  It  looks  to  us  as  if  the  purpose  of 

the  spring-actuated  support  was  being  frustrated. — Editor.] 

clamp  to  tighten  vpork  and  spring  plunger 

To  the  Men  Who  Served 
One  of  the  neatest  and  most  satisfactory  tributes  to 

the  men  who  left  the  shops  to  fight  in  the  great  war  has 
been  issued  by  the  Geometric  Tool  Co.,  New  Haven, 
Conn.  It  consists  of  a  splendidly  printed  book  of  eighty- 

four  pages,  entitled  "To  the  Men  Who  Served,"  and  con- 
tains portraits  of  all  but  three  of  the  thirty-nine  men 

who  went  from  that  shop,  together  with  a  brief  history 
of  the  activities  of  each. 

Nearly  every  branch  of  the  sei'vice  is  represented, 
some  even  going  into  the  British  and  Canadian  ranks. 
Only  one  made  the  supreme  sacrifice,  being  killed  at 
the  battle  of  the  Marne.  Thirty-one  have  returned  to 
the  shop,  and  a  few  are  still  in  service.  This  makes  a 
touching  token  of  appreciation  which  may  be  preserved 
by  each  and  it  cannot  fail  to  bind  all  in  a  close  bond  of 
human  sympathy. 
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The  Pattern  Shop  at  Balboa 
By  R.  D.  GATEWOOD.  COMMANDER  U.  S.  N. 

PATTERN  shops 
 are,  as  a 

rule,  shops  contributing 

only  indirectly  to  produc- 
tion, and  therefore  treated  as 

secondary  in  importance  and 
given  inconvenient,  inefficient 

and  oftentimes  an  out-of-the- 

way  housing.  The  pattern
  C3B 

shop  at  the  Balboa  shops  of  the  Panama  Canal,  how- 
ever, has  been  given  quarters  as  convenient,  efficient 

and  up-to-date  as  its  machine  shop,  boiler  shop  or 
any  of  the  other  departments.  It  has  been  appre- 

ciated that  pattern  work  must  be  done  well  and  ex- 
peditiously if  the  foundry  and  shop  work  is  to  be 

turned  out  in  the  shortest  possible  time;  and,  in 
accord  with  the  general  policy  pursued  by  Canal  of- 

ficials, it  has 
been  realized 

that  a  well- 
equipped  and 
properly 

lighted  shop 
is  necessary 
for  any  body 
o  f  workmen 
from  whom 
maximum 

output  is  ex- 
pected. 
The  build- 

ing which 
houses  the 
pattern  shop 
is  a  two-story 
concrete 
building  with 
steel  trusses 
to  support  the 
roof,  the  up- 

//  you  had  to  equip  a  pattern  shop  a  thousand 
miles  from  its  nearest  neighbor,  to  handle  any 
kind  of  a  job  that  came  along,  what  machines 
would  you  select  and  how  would  you  lay  out  the 
shop?  Here  is  the  way  they  did  it  in  Panama 
and  also  some  of  the  work  they  turned  out. 

|5
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THE   SHOP-LAYOUT 

per  floor  constituting  the  pat- 
tern shop  and  the  lower  floor 

being  fitted  up  with  a  modern, 
sanitary  lunchroom  with  all 
conveniences.  Adjoining 
this  building  and  connected 
with  it  by  a  covered  runway 

■~N  is   the   pattern-storage   build- 
ing, a  two-story  building  devoted  entirely  to  the 

storing  of  patterns. 
A  20-ton  traveling  crane  runs  from  the  foundry 

to  the  pattern-storage  building  so  that  a  pattern, 
upon  completion,  may  be  placed  in  storage  or  sent 
direct  to  the  foundry. 

The  floor  occupied  by  the  pattern  shop  has  no 
columns  to  interfere  with  the  work  and  has  been 

provided  with 
a  1 1  possible 
convenien  c  e  s 

for  the  work- 
men, for  the 

purpose  of 
getting  out 
the  work  ex- peditiously as 
well  as  for 

their  personal 
comfort.  The 

ofl^ce  is  cen- trally located, 

adjoining  the 

run  way  en- trance, while 

toilet  conven- iences and  a sanitary 
drinking 

fountain  have 
been    placed 

FOUNTAIN 

PLANEPdc 

JOINTER 
SAW m 

'OKHBENCH 
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along  one  side.  The  windows  on  all  sides  give  an 
abundance  of  light  throughout  the  room  and  adequate 
electric  lighting  has  been  arranged  so  that  work  can  be 
carried  on  at  night  as  well  as  during  the  day. 

All  the  machinery  is  motor  driven  and  the  arrange- 
ment can  be  seen  in  the  headpiece  and  in  detail  in  Fig. 

2.  The  lathes  are  all  so  located  that  the  operator  faces 
the  light.  They  are  driven  from  overhead  lineshaft, 
all  of  them  being  in  one  group.  There  are  three  of 
them  here,  the  smallest  taking  work  12 i  in.  in  diameter 
by  2  ft.  long,  and  the  largest  one,  20  i  in.  in  diameter  by 
7  ft.  and  1  in.  long.  In  Fig.  3  can  be  seen  the  large 
lathe  which  is  located  in  the  opposite  corner  of  the  room 

become  loosened  and  drop  off,  thus  dsetroying  the  record 
on  the  casting. 

There  are  11  journeymen,  one  apprentice,  and  a  fore- 
man employed  here  and  as  the  work  is  of  such  a  varied 

character,  it  calls  for  men  with  the  highest  skill.  Since 
the  majority  of  the  work  done  in  the  entire  plant  is  of 
the  nature  of  repairs  to  vessels  transiting  the  canal,  it 
means  that  very  many  of  the  patterns  must  be  made 
from  castings  and  the  broken  parts  themselves,  there 
being  not  enough  time  to  allow  drawings  to  be  made.  In 
Fig.  3  can  be  seen  a  number  of  pieces  sent  in  to  be  used 
as  samples  for  making  patterns. 

Patterns  were  made  here  for  the  entire  engine  and 

FIG.  3. SOME  OF  THE  JOBS  WHICH  COME  IN.      FIG.   4.     A  DAMAGED  GERMAN   CYLINDER. 
FIG.   5.      THE   P.\TCH  THAT  WAS  MADE 

and  is  individually  motor-driven.  It  is  capable  of  tak- 
ing work  88  in.  in  diameter  over  the  bedplate  and  158 

in.  in  diameter  at  the  rear  of  the  headstock. 

The  Equipment  of  the  Pattern  Shop 

The  other  machines  listed  in  Fig.  2,  are  located 
through  the  center  of  the  room  and  are  on  the  same 
group  drive,  except  the  handsaw  which  has  an  individual 
motor.  The  lumber  rack  is  along  one  side  of  the  room 
with  swing  cut-off  saw  adjacent.  There  are  also  four 
hand  trimmers  which  will  take  material  from  4  x  4  in. 
to  9  X  17  in.  One  of  these  can  be  seen  in  Fig.  1,  near 
the  handsaw. 

Several  electrically  heated  glue  pots  are  conveniently 
placed  around  the  room  and  along  the  end  wall  is  an  in- 

dividually motor-driven  grinding  machine  for  sharpen- 
ing edged  tools. 

This  shop  also  has  two  stenciling  machines  for  stamp- 
ing letters  and  numbers  i  and  3  in.  high  respectively. 

These  machines  stamp  the  entire  number  and  name  on 
a  zinc  strip  and  provide  nail  holes  in  each  end  for  fas- 

tening to  pattern.  This  does  away  with  the  antiquated 
methods  of  using  separate  letters  and  numbers  which 

parts  of  the  U.  S.  Coast  Guard  cutter  "Manhattan," 
completed  by  the  Balboa  shops,  and  turned  over  to  the 
Navy  on  Jan.  1,  1919.  A  few  others  that  have  been 
made  are  propellers,  bitts,  chocks,  hawse  pipes,  anchors, 
gears,  pulleys  and  all  work  necessary  for  plant  upkeep 
and  extension,  and  for  the  complete  overhaul  of  five 
large  ex-German  steamers  badly  vandalized  by  their 
crews. 

Among  the  many  interesting  and  ingenious  repairs 
made  on  these  ex-German  ships  were  the  repairs  to  the 
cylinders  of  the  main  engines,  all  of  which,  except  the 
high-pressure  cylinders,  had  been  dynamited  or  broken 
with  hydraulic  rams.  Figs.  4,  5  and  6  will  give  a  good 
idea  of  the  quality  and  efficiency  of  the  work  turned 
out  by  this  shop  so  far  away  from  all  ordinary  plants 
and  shop  facilities.  In  Fig.  4  is  shown  the  intermediate- 
pressure  cylinder  of  a  9000-ton  cargo  carrier  with  the 
cracked  portion  removed  and  machined  away.  As  wiU 

be  seen,  fi'om  noticing  the  5-ft.  rule  laid  across  the  top 
of  the  cylinder,  it  is  48  in.  in  diameter  and  slightly 
more  than  that  in  height. 
From  the  cracked  portion,  the  patternmaker  takes 

his  pattern  for  the  cast-iron  patch  shown  alongside  the 
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725 cylinder.  After  machining,  this  patch  is  lowered  in 
place  as  shown  in  Fig.  5,  and  in  Fig.  6  it  is  seen  fitted 
neatly  to  the  cylinder,  ready  for  bolting,  boring  and 
final  testing.  By  this  method  seven  large  cylinders 
were  saved  with  about  20  per  cent,  of  the  amount  of 
work  in  pattern,  foundry  and  machine  shop  required 
for  new  cylinders. 

All  the  rolling  stock  of  the  Panama  Railroad  is  re- 
paired in  the  Balboa  shops  and  this  also  means  that  pat- 

terns for  this  class  of  work  must  be  made  as  well  as 

those  for  traveling  cranes,  wrecking  cranes  and  der- 
ricks. The  miscellaneous  floating  equipment  of  the 

Panama  Canal,  including  the  great  dredges  and  heavy 
machinery  of  the  locks,  are  also  repaired  in  these  shops. 

FIG.  6.     PX'TTING  THE  PATCH  IN  PUA.CB 

This  shop  is  really  the  only  well-equipped  pattern 
shop  within  a  radius  of  a  thousand  miles.  Its  working 
force  is  extremely  competent  and  experienced  and  the 
facilities  of  the  shop  as  a  whole  are  fully  equal  to  meet- 

ing the  demands  that  could  be  made  on  it  for  any  pat- 
tern of  any  size  or  intricacy,  that  might  be  required 

from  North  or  South  America  for  marine,  mining,  rail- 
road or  any  other  class  of  equipment. 

Multiple-Spindle  Drilling  Device 
By  Amos  Ferber 

A  rather  ingenious  device  for  drilling  several  sizes 
of  holes  at  one  setting  of  the  work  is  shown  in  the  il- 

lustration. Ordinarily,  this  work  would  require  a  six- 
spindle  drilling  machine  and  engage  the  attention  of 

two  or  moi-e  operatives,  but  where  the  output  is  com- 
paratively limited  or  the  larger  machine  not  available, 

this  device  offers  a  short-cut  that  is  worth  the  notice 
of  shop  men  who  have  work  of  this  character  to  do. 

The  spindles  are  held  in  a  revolving  turret  which  is 
suspended  from  a  bracket  clamped  to  the  column  of  a 

single-spindle  sensitive  drilling  machine.  The  point 
of  suspension  in  this  device  is  fixed,  but  the  designer 
called  the  attention  of  the  writer  to  the  obvious  fact 
that  if  a  slot  had  been  provided  at  this  point  the  fix- 

ture would  have  been  easily  adaptable  to  any  small 
drilling  machine. 

On  the  upper  end  of  each  spindle  is  a  cone-shaped 
friction  disk  faced  with  fiber,  with  two  oblong  holes  in 

its  web.  An  inverted  cup-shaped  steel  driver  is  at- 
tached by  a  taper  shank  to  the  drill  spindle,  and  has  on 

its  under  surface  two  sturdy  pins  which  engage  the 
holes  in  the  web  of  the  driven  disk.     Thus,  when  the 

A  SIX-SPINDLE   DRIL,L.ING   DEVICE 

spindle  of  the  drilling  machine  is  brought  down  upon 
any  one  of  the  auxiliary  spindles,  the  latter  is  first 
accurately  centered  by  the  cup  settling  over  the  cone, 
then  started  revolving  by  contact  of  the  fiber  surfaces, 
and  finally  locked  by  the  driving  pins  entering  the  holes 
of  the  web.  The  operator,  however,  takes  no  note  of 
this  sequence;  the  spindle  is  brought  down  and  the 
drilling  done  as  quickly  and  as  though  an  ordinary 
single  spindle  was  being  used. 

The  turret,  or  "caster,"  as  the  designer  calls  it,  is 
free  to  be  revolved  by  the  operator's  hand  any  time  the 
cup  is  lifted  from  a  cone.  The  length  of  the  spindle  is 
adjustable,  so  that  counterboring  or  other  operations 
requiring  a  fixed  depth  may  be  controlled  by  a  single 
stop  on  the  main  spindle.  All  spindles  are  returned  to 
their  extreme  upward  positions  by  coil  springs  as  soon 

as  *^he  main  spindle  is  raised.  The  C-clamp  shown  in 
the  cut  is  put  on  as  a  matter  of  convenience  to  keep 
the  main  spindle  from  going  too  far  up  when  the  oper- 

ator's hand  is  removed  from  the  lever. 
The  quill  and  part  of  the  spindle  of  the  machine  is 

covered  by  a  sheet-metal  guard  to  protect  the  operator 
from  flying  oil  and  to  keep  stray  curls  away. 

The  designer  of  this  device  is  Charles  Cuno  and  it  is 
in  constant  service  at  the  shops  of  the  Cuno  Engi- 

neering Corp.,  Meriden,  Connecticut. 
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The  Evolution  of  the  Workshop — VII 
BY  FAR  th

e  most  abun- dant and  best  evidence  in 

regard  to  the  evolution 

of  the  workshop  in  the  first 

part  of  the  18th  Century  comes 
from  France.  For  this  there 

are  various  reasons.  France 

was  still  the  leading  power  of 
Europe,  and  Louis  XIV,  who 
was  yet  on  the  throne,  had 

been  a  splendid  patron  of  the 

practical  as  well  as  the  more  "^"■^
^^~^~^~~"~"~'"

~' 

ajsthetic  arts.  Colbert  had  started  a  systematic  policy 

to  make  France  industrially  supreme.  He  had  built  up 
French  industries,  to  take  the  place  of  goods  which  had 

been  imported,  by  protective  tariffs,  exhibitions,  and 
prizes  for  excellence.  He  had  brought  in  trade  secrets 

and  special  workmen  from  abroad,  and  encouraged  new 

inventions.  With  the  paternal  idea  of  government,  he 

had  passed  various  regulations  controlling  manufac- 
ture, and  had  organized  the  corporations,  as  the  guilds 

in  France  wero  then  termed,  into  bodies  which  were 

kept  in  close  touch  with  the  government.  Colbert  was 

dead  but  his  general  policies  were  for  the  most  part 
maintamed. 

On  the  other  hand,  Louis  had  revoked  the  Edict  of 

Nantes,  and  in  doing  so  had  driven  many  of  the 
Huguenots  abroad.  These  largely  belonged  to  the 
manufacturing  classes,  and  their  absence  soon  made 
itself  felt  in  industry. 

A  good  idea  of  the  new  inventions  which  were  occu- 
pying the  attention  of  the  French  savants  may  be 

judged  from  the  "Machines  Approved"  by  the  French 
Academy  of  Science.  In  1666  the  academy  began  to 
publish  brief  descriptions,  and  in  many  cases  cuts  of 
the  machines  of  which  the  descriptions  or  models  had 
been  submitted  to  them  and  had  passed  their  inspection. 

The  very  title  of  the  series  indicates  that  the  idea 
of  thi  machine  as  a  device  to  lighten  muscular  labor 

was  in  the  air.  In  general  the  designs  show  consider- 
able ingenuity.  The  great  lack  was  power,  and  it  will 

be  remembered  that  Savery  had  already  invented  his 
steam  engine. 

By  H.  H.  MANCHESTER 

In  [his  period  the  lead  in  shop  methods  and 

devices  passes  from  Italy  to  France  as  the  result 

of  the  progressive  policies  of  Louis  XIV  and 
Colbert  in  this  direction.  Sweden  enters  the 

lists  with  an  iron-slitting  machine,  only  to  have 

the  idea  promptly  stolen  by  Englishmen.  The 

first  micrometer  makes  its  appearance. 
(Part  VI  was  published   in  our  March  11  issue.) 

In  1705  the  list  of  "Machines 

Approved"  included  the  new 
micrometer,  Fig.  40,  by  Le 

Fevre  which  suggests  a  grow- 
ing demand  for  exactness. 

In  1725  Fardouel  attempted 

to  invent  a  machine  for  cut- 
ting both  large  and  small  files. 

Fig.  41.  The  large  ones  were 
cut  with  a  direct  stroke  of  a 

  sharp  hammer ;  while  for  the ""~^^~~'^~~'^~"^~~""^~'  small  files,  the  machine  worked 
a  chisel  and  mallet,  as  was  the  custom  in  hand  cutting 
the  same  tools. 

A  large  lead  rolling  machine  was  invented  by  Fayollp 
in  1728.  The  rollers  on  this  were  shaped  to  give  the 
lead  various  designs.  In  the  same  year  Fayolle  like- 

wise invented  a  more  important  machine  for  drawing 
lead  pipe.  Fig.  42,  which  in  its  essentials  was  long 
in  use. 

In  1729  we  find  the  Academy  occupying  itself  with 
the  new  designs  for  lathes  which  were  submitted  to  it 

by  M.  Grandjean.  They  included,  according  to  the 
titles,  one  lathe  to  turn  all  sorts  of  contours,  another 
to  cut  various  kinds  of  rosettes,  and  a  third  to  pro- 

duce every  variety  of  screw.  Fig.  43. 

A  more  automatic  coining  machine  was  invented  by 
M.  du  Buisson  in  1731,  and  in  1735  a  new  micrometer 

by  M.  Grandjean  for  use  on  such  fine  material  as  gold 
and  silver. 

Nothing  further  of  great  interest  to  our  subject 

appears  among  "Machines  Approved,"  until  1751  when 
we  find  a  very  important  idea  presented  by  Focq  for  a 
machine  to  plane  iron. 

As  an  indication  of  the  contrast  between  France  and 

England  in  regard  to  the  progress  being  made  in  the 
machine  shop  in  the  first  part  of  the  18th  Century,  it 
is  significant  that  the  British  patents  on  iron  and  other 

metals  did  not  disclose  a  single  new  metal-working 
machine  between  1700  and  1759,  at  which  date  we 

find  a  patent  allowed  to  Thomas  Blockley  for  rolling 
metals  with  shaped  rollers. 

Turning  from  the  new  inventions  as  represented  in 
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the  French  "Machines  Approuvees,"  and  the  British 
patents  to  machines  in  actual  use  in  shop  practice,  we 
again  find  the  best  illustrations  from  France. 

Two  of  the  trades  where  the  need  of  machinery  was 
felt,  in  order  to  lighten  the  tediousness  and  quicken 
the  results  of  hand  labor,  were  the  allied  ones  of  nail 
and  pin  making. 

A  treatise  on  pin  and  incidentally  nail  making,  pub- 
lished in  1718  and  republished  in  1761,  gives  an  idea 

of  the  machines  Used  in  these  trades  at  this  period. 
It  includes  a  cut  of  1702  where  the  work  seems  to  have 
been  done  by  hand.  Hand  work,  of  course,  continued  to 
be  extensively  used  as  is  shown  in  a  view  of  a  pin- 
making  shop  of  1718.  Fig.  44  illustrates  preparing 
brass  wire,  dressing  it  by  drawing  it  between  pegs, 
cutting  it  into  lengths,  and  pointing  on  small  grind- 
sones  turned  by  large  flywheels. 

In  another  cut  from  the  same  source,  however,  we 
find  machines  already  introduced,  Fig.  45.  This  cut 
illustrates  the  turning  of  the  wire  into  little  rings  for 
the  heads  of  the  pins,  cutting  it  by  hand,  and  heading 
the  pins  by  machines.  Two  such  headers  are  shown, 
one  for  a  single  workman  and  one  for  several.  The 
heading  was  done  by  small  stampers  which  bit  the 
head  into  shape.  According  to  a  third  illustration, 
much  of  the  polishing  was  done  by  shaking  the  pins 
together  in  a  bag.  It  is  expressly  stated  that  machines 
similar  to  these  pictured  for  heading  pins,  were  also 
used  for  heading  nails. 

A  series  of  illustrations  on  iron  work  was  published 
in  1716  and  1717,  and  the  pictures  were  repeated  in  a 
treatise  of  1767.  One  of  these  engravings.  Fig.  46, 
dated  1716  is  very  important  in  illustrating  the  drill- 

ing of  iron  in  a  machine  shop.  The  machines  employed 
are  small  lathes  which  were  run  by  bows  in  much  the 

same  manner  as  the  old  Egyptian  bow  drill  of  5000 
or  6000  years  before.  In  1716,  however,  the  lathes 
were  horizontal  and  held  the  tools  so  a«  to  leave  one 
hand  to  manage  the  work  while  the  other  ran  the  bow. 
In  the  picture,  the  lathes  are  probably  being  used  to 
drill  the  holes  in  scissors,  but  they  were  employed  for 
general  work  of  the  sort.  In  the  background  of  the 
picture  may  be  seen  scissors,  keys,  and  other  products 
of  the  shop,  as  well  as  the  forge  and  bellows. 

Other  engravings  of  the  same  series,  dated  1717, 
illustrate  the  manufacture  of  ornamental  iron  and  show 
various  processes  of  forging,  punching,  and  beating, 
but  these  are  carried  on  so  exclusively  by  hand  as  not 
to  demand  reproduction  of  the  pictures. 

An   important   engraving,    dated    1734,    is   given   in 

FIG.    41.      MACHINE   FOR   CUTTING   TWO   SIZES    OF   FILES 

FIG.  43.     GRANDJEAN'S  SCREW-CUTTING  LATHE 

Swedenborg's  treatise  "De  Ferre"  or  "Concerning 
Iron."  It  is  a  splendid  representation  of  a  mill,  for 
slitting  iron,  run  by  a  waterwheel,  Fig.  47.  The 
furnace,  waterwheel,  and  construction  of  the  mill  are 
all  plainly  shown,  and  it  should  be  noted  that  the  mill 
had  advanced  to  a  point  where  it  could  slit  several  bars 
at  once. 

Taking  the  first  illustration  of  such  a  mill  from 
Swedish  sources  is  highly  appropriate,  for  it  has  been 
currently  stated  that  successful  slitting  mills  were  first 
developed  there,  and  were  introduced  from  there  into 
England. 

An  interesting  legend  of  their  introduction  is  pre- 
served in  the  recollections  of  the  great  English  author, 

Samuel  T.  Coleridge.  He  says  that  the  slitting  mills 
of  Sweden  were  seriously  interfering  with  the  iron 
workers  of  England.  A  fiddler  by  the  name  of  Foley 
who  lived  near  Stourbridge,  England,  a  center  of  the 
iron  industry,  conceived  the  idea  of  going  to  Sweden 
and  learning  the  secret  of  the  bar-slitting  mill.  He 
disappeared  without  telling  anyone  his  destination,  and 
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FIG.   42.     LEAD-PIPB-DRAWING  MACHINE 

begged  his  way  to  Sweden  and  the  location  of  the  mills. 
There  he  fiddled  for  his  living,  watched  the  operations, 
and  as  soon  as  he  thought  he  understood  them,  quietly 
decamped  and  fiddled  his  way  back  to  England.  There 
he  made  connections  with  a  man  by  the  name  of  Knight, 
who  with  some  others  put  up 
the  funds  to  construct  the 

mill.  When  it  was  all  com- 
pleted, however,  the  partners 

were  struck  with  consterna- 
tion upon  finding  that  it  would 

not  work.  Foley,  therefore,  dis- 
appeared again,  and  returned 

to  Sweden,  using  his  art  as 

a  fiddler  to  get  another  op- 
portunity of  examining  the 

mill.  This  time  he  made  rude 

sketches  of  the  machinery  be- 
fore he  trusted  himself  to 

return.  After  he  had  made 

his  way  back  the  various 
alterations  which  he  suggest- 

ed were  made  in  the  new  mill, 
and  it  was  found  to  work 

satisfactorily.  Coleridge  nar- 
rates this  story  as  the  most 

remarkable  instance  he  knew  of  enthusiasm  and  devo- 
tion to  an  idea,  but  it  strikes  us  that  the  scale  of  busi- 
ness honor  was  not  as  high  that  as  it  is  now.  There  is 

some  doubt  as  to  the  truth  of  the  legend,  but  it  is 
certain  that  the  same  surreptitious  methods  were  used 

in  bringing  a  knowledge  of  silk-throwing  machinery 
from  Italy  into  England. 

An  important  reason  why  the  iron-working  shops  of 
England  showed  as  few  evidences  of  progress  as  we 
have  noted  in  the  first  part  of  the  18th  Century,  was 
on  account  of  the  growing  diflSculty  of  getting  fuel  for 
the  smelting  and  other  furnaces.  These  had  previously 
been  fed  with  charcoal,  and  the  scarcity  of  wood  was 
becoming  so  great  that  in  1740  the  number  of  furnaces 
in  action  was  reduced  to  only  fifty-nine.  From  about 
this  time,  however,  the  use  of  coke,  which  had  been 
experimented  with  for  some  years  previously,  was 
gradually  made  a  success,  and  the  prosperity  of  the 
iron  industry  was  greatly  increased  under  the  encour- 

agement of  the  new  fuel. 

In  William  Hutton's  "History  of  Birmingham,"  there 
is  a  notice  of  the  nailers  of  the  district  which  is  im- 

portant for  several  reasons.  It  indicates  that  in  1741 
machinery  for  nail  making  was  not  as  yet  introduced, 
and  that  women  were  regularly  employed  in  the  indus- 

try.    It  likewise  pictures  a  situation   in  the   industry 

FIG.   45.      MACHINES   USED   IN   MAKING   PINS 

FIG.    44.      PIN-MAKING    BY    HAND 

which  was  part  way  between  the  old  guild  system  and 
the    factory   system    and   remained    quite   common    for 
more  than  a  century. 

The  passage  from   Hutton   is  as   follows:    "When   I 
first  approached  Birmingham  from  Walsoll  in   1741,  I 

was  surprised  at  the  prodigi- 

ous number  of  blacksmiths' 
shops  upon  the  road;  and 
could  not  conceive  how  a  coun- 

try, though  populous,  could 
support  so  many  people  of  the 
same  occupation.  In  some  of 
these  shops  I  observed  one  or 
more  females  stripped  of  the 

upper  garments,  and  not  over- charged with  their  lower, 
wielding  their  hammer  with 
all  the  grace  of  the  sex.  The 
beauties  of  their  faces  were 
rather  eclipsed  by  the  smut  of 
the  anvil;  or  in  poetical 
phrase,  the  tincture  of  the 
forge  had  taken  f)ossession  of 
those  lips  which  might  have 
been  taken  by  the  kiss.  Struck 
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with  the  novelty,  I  enquired 
'Whether  the  ladies  in  this 
country  shod  horses?'  but  was 
answered  with  a  smile,  'They 
are  nailers'." 

It  is  perfectly  evident  that 

Hutton's  description  indicates 
neither  a  guild  nor  factory 
system  of  organization,  but  a 
contract  system.  The  guilds, 
and  along  with  them  the  old 
Elizabethan  law  concerning 
apprentices,  had  been  falling 
into  decay.  In  the  lines  where 
water  power  was  used,  the 
guilds  were  replaced  by  the 
factory  or  large  shop  built 
around  the  mill.  Where  the 
work  was  done  by  small  foot 
machines  or  by  hand,  it  be- 

came quite  customary  for  con- 
tractors to  purchase  the  ma- 

terials and  give  them  out  to 
men   or  women  who  did  the FIG.  47.     SWEDISH  IRON-SLITTING  MACHINE 

FIG.    46.      BOW-LATHES    FOR    DRIULING    IRON 

work  at  home.  To  this  class  belonged  the  thousands  of 
nail  makers,  many  of  them  women,  whom  Hutton 
describes.  They  probably  received  their  raw  material 
from  a  contractor,  and  were  expected  to  return  him  a 
stipulated  number  of  n&ils  at  so  much  a  piece.  In  this 
connection  we  may  remark  that  the  average  guild 
wages  per  week  were  then  nine  or  ten  shillings  ($2.16 
to  $2.40  per  week),  at  a  time  when  the  price  of  wheat 
ran  from  $1  to  .$1.50  a  bushel — a  rate  at  which  the 
guild  workman  could  purchase  only  about  two  bushels 
for  his  week's  work. 

Spacers  for  Step  Milling  Work 
By  George  H.  Thomas 

It  is  one  of  the  well-known  principles  of  accurate 
machine  work  and  of  tool  making  to  make  all  measure- 

ments from  the  same  basic  line.  The  principle  is 
founded  on  the  fact  that  measurement  points  will  be 
more  exact  from  a  consistent  base  than  with  respect 
to  each  other  both  in  actual  position  and  the  meas- 

urement thereof. 

Sometimes  the  principle  can  be  well  carried  out 
into  production  work.  Fig.  1  shows  the  base  frame 
of  a  calculating  machine  mounted  on  a  profiling-mach- 
ine  table.  Like  all  machines  of  this  kind,  the  frame 
presents  on  its  upper  face  numerous  steps  whose 
differin?  heights  become  a  complexity  of  dimensions 

FIG.   2.      SET  OF  SPACING  BLOCKS 
FOR    iMACHINING    DIFFERENT 

HEIGHTS 

with  respect  to  each 

other,  but  less  con- 
fusing with  respect 

to  the  base  face.  Na- 
turally, in  machin- 

ing, measurements 
would  be  taken  from 
the  base  line  and 
the  extended  use  of 
the  principle  is 
found  in  the  employ- 

ment of  the  series 

of  space  blocks 
shown  in  Fig.  2. 
The  difference  in  the 
length  of  thesfe 
of  the  frame  to  be 
slide   member  found 

blocks  corresponds  to  the  steps 
machined.  At  A  in  Fig.  1  is  a 
on  most  milling  machines  of  the  profiling  type,  and  the 
blocks  are  positioned  in  the  manner  of  slip  washers  so 
as  to  effect  the  varying  height  of  the  cutter  with  re- 

spect to  the  work.  The  blocks  are  numbered  for  their 
lespective  employment. 

FIG.  1. PROFILING    MACHINE    WITH    CALCULATING- 
MACHINE  FRAME   IN  PLACE 
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The.  Lubrication  of  Ball  Bearings 
By  H.  R.  trotter 

Ball-bearing  lubrication  is  a  subject  of  which 
little  is  known,  and  this  is  chiefly  due  to  the  fact 
that  there  is  no  accepted  method  of  determining 
the  lubricating  value  of  an  oil  or  grease.  As  a 
step  toward  the  development  of  a  satisfactory 
method  the  author  has  devised  an  instrument  for 
such  a  purpose,  a  brief  description  of  which  is 
given  in  this  paper.  The  operating  character- 

istics of  a  ball  bearing  as  related  to  the  problem 
of  lubrication  are  also  discussed,  and  the  speci- 

fications for  a  satisfactory  oil  are  given.  The  use 
of  grease  and  graphite  as  a  lubricant  is  next  pre- 

sented and  the  paper  concludes  with  a  suggested 
procedure  for  the  analysis  of  lime-soap  greases. 

AN  investigation  of  existing  literature  on  the  subject 
l\  of  ball-bearing  lubrication  reveals  the  fact  that 

X  X  a  comprehensive  study  of  the  particular  phase  of 
lubrication  has  not  as  yet  been  published. 

In  1885  Beauchamp  Tower  completed  a  series  of 
experiments  to  obtain  data  regarding  the  behavior  of 
a  lubricant  under  various  loads  and  speeds.  The  out- 

standing feature  of  these  experiments  was  the  discov- 
ery of  the  wedge-shaped  film  of  oil.  Professor  Reynolds 

later  gave  the  rule  for  efficient  lubrication,  which  is  that 
where  two  surfaces  are  in  sliding  contact  a  satisfactory 
film  of  oil  cannot  be  maintained  unless  the  surfaces  are 
at  slight  inclination  to  each  other. 

The  formation  of  such  a  wedge-shaped  film  of  oil  can 
be  described  as  follows:  In  Fig.  1  is  shown  a  pan  or 
tray  A  containing  a  small  amount  of  oil.  A  flat  plate 

B  is  loaded  with  weights  C'  When  in  a  stationary  posi- 
tion the  surfaces  of  the  plate  and  pan  are  parallel  to 

each  other,  but  if  the  plate  is  now  pulled  along  the  sur- 
face of  the  pan  the  leading  edge  will  rise  and  the  plate 

will  flow  on  an  oil  film  with  the  surfaces  at  an  inclina- 
tion to  each  other.  The  oil  film  assumes  the  shape  of 

a  wedge,  as  shown  in  Fig.  2. 
The  Michell  thrust  bearing,  which  is  manufactured  in 

Great  Britain,  and  the  Kingsbury  thrust  bearing,  made 
in  this  country,  are  designed  to  take  advantage  of  this 
phenomenon  and  both  have  proved  very  successful.  The 
main  features  of  a  bearing  of  this  type  are  shown  dia- 
grammatically  in  Fig.  3.  A  is  the  rotating  member.  B 
is  the  stationary  member.  The  parts  C  are  supported 
on  pivots  D.  A  bearing  of  this  type  with  a  diameter  of 
18  in.  will  successfully  accept  a  thrust  load  of  160,000 

*From    a    paper    presented    at    the    annual    meeting,    December, 
1919,  of  the  American  Society  of  Meeiianical  Engineers,  New  Yorlv. 

lb.  at  a  speed  of  35  r.p.m.  Loads  of  approximately  10,000 
lb.  per  square  inch  of  bearing  surface  at  a  mean  surface 
speed  of  54  ft.  per  second  have  been  carried  successfully 
on  short  tests  on  a  bearing  of  this  type.  At  this  load 
the  babbitt  facing  of  the  blocks  flowed  in  all  directions 

without  temperature  rise,  thus  showing  that  the  pres- 
sure limit  is  controlled  by  the  strength  of  the  metal, 

and  not  by  the  breakdown  of  the  oil  film. 
The  final  choice  of  a  lubricant  is  at  best  the  result  of 

a  compromise  between  the  engineer  and  the  chemist. 
This  compromise  is  very  often  unsatisfactory  and  due 

in  part  to  the  chemist's  inability  to  thoroughly  compre- 
hend the  engineer's  problem  and  in  part  to  the  engi- 

neer's lack  of  chemical  knowledge. 

The  Testing  of  Lubricants 

At  the  present  time  there  is,  unfortunately,  no  instru- 
ment which  will  accurately  indicate  the  true  lubricating 

value  of  an  oil  or  grease.  A  viscosimeter  gives  a  com- 
parative reading  of  the  inertia  of  a  liquid,  but  it  does 

not  indicate  the  value  of  a  lubricant  under  working 
conditions.  It  should  have  sufficient  body  to  withstand 
the  pressures.  The  lubricant  film  will  therefore  consist 
of  three  layers,  which  in  operation  approximate  the  fea- 

tures of  a  ball  bearing  in  that  one  element  is  stationary, 
one  rotating  and  one  an  intermediate  layer  consisting 
of  globules  similar  to  the  balls  in  a  ball  bearing.  From 
this  description  the  importance  of  body  in  a  lubricant 
will  be  realized,  and  as  the  best  and  toughest  material 
is  required  in  the  balls  of  a  ball  bearing,  so  is  body 
required  in  the  intermediate  layer  of  a  lubricant. 

The  author  has  designed  an  instrument  which  may 
possibly  be  the  means  of  obtaining  data  of  value  regard- 

ing lubricants.  This  instrument  is  shown  diagram- 
matically  in  Fig.  4.  The  appliance  consists  of  a  revolv- 

ing element  driven  by  a  small  motor  and  a  stationary 
element  similar  to  a  block  used  in  a  Michell  or  Kings- 

bury bearing  with  suitable  means  of  obbtaining  read- 
ings of  the  inclination  angle  of'the  block  to  the  revolv- 

ing- element. 

Referring  again  to  Fig.  4,  A  marks  a  casing  consist- 
ing of  an  inner  chamber  which  contains  the  lubricant 

to  be  tested  and  an  outer  chamber  containing  oil  which 
is  electrically  heated  and  which  transmits  its  heat  to 
the  inner  chamber.  At  B  is  shown  a  small  electric 
motor  with  a  shaft  extension  on  which  is  placed  a  flange, 
the  face  of  which  is  highly  polished.  The  motor  swings 
on  a  pivot  C  which  allows  the  flange  to  take  various  posi- 

tions with  relation  to  the  block,  thus  enabling  readings 
to  be  taken  at  various  rubbing  velocities.  By  means  of 
the  lever  D  various  pressures  may  be  obtained.     The 

FIG.    1.      FORMATTOX   OF   OlI^   FILM    (INITIAL    STAGE) FIG.    2.      FORMATION   OF   OIL    FIL.M    (FINAL   STAGE) 
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movement  of  the  block  is  magnified  by  minimeters  and 
transmitted  to  the  dial  indicator.  Holes  are  drilled  in 
the  block  and  can  be  connected  to  a  manometer  to  obtain 
pressure  readings,  or  as  there  is  practically  no  pressure 
difference,  the  holes  can  be  connected  to  each  other  in 
such  a  manner  that  there  will  be  practically  no  velocity 
through  them.     Temperature  may  be  obtained  at  the 

B   would  possess  the  same  general  characteristics  as 
curve  A. 

The  difference  between  the  friction  coefficient  of  a 
lubricated  and  unlubricated  ball  bearing  is  shown  in 

Fig.  6.  This  property  of  a  ball  bearing  is  not  gener- 
ally known,  and  should  not  be  used  as  an  argument  in 

favor  of  operating  ball  bearings  without  lubrication. 
From  the  foregoing  statements  it  should  be  evident  that 
plain  bearings  and  ball  bearings  possess  such  radically 
different  characteristics  that  a  true  comparison  is  impos- 

FlG.    3. DIAGR.\M    OF   MICHELL  TYPE 
THRUST  BEARING 

OF FIG.    4. DIAGRAM  OF  AUTHORS   DEVICE  FOR  OBTAINING 
LUBRICANT    DATA 

leading  and  trailing  edges  of  the  block.  Readings  may 
be  taken  at  constant  speed  with  varying  loads  or  with 
constant  load  at  varying  speeds. 

Operating  Characteristiob  of  Ball,  BEABracs 

With  a  ball  bearing  the  important  points  to  be  remem- 
bered are: 

(1)  The  coefficient  of  friction  is  practically  constant 
throughout  wide  ranges  of  loads  and  speeds; 

(2)  Metal-to-metal  contact  (an  oil  film  only  possible 
at  very  high  speeds  when  slippage  may  take  place)  ; 

(3)  The  coefficient  of  friction  is  lower  in  an  unlubri- 
cated ball  bearing  (at  light  loads  and  moderate  .speeds). 

The  first  point  is,  of  course,  generally  known,  but  the 
conclusion  to  be  derived  from  this  point  has  not  been 
stated  before  to  the  author's  knowledge;  namely,  the 
impossibility  of  an  oil  film  between  balls  and  races. 

In  Fig.  5  curve  A  shows  the  change  of  friction  coeffi- 
cient of  a  plain  bearing  under  constant  load  and  vary- 

ing speed.  This  curve  is  self-explanatory  and  shows 
that  a  .satisfactory  oil  film  is  not  formed  till  a  certain 
speed  is  reached.  In  the  same  figure  curve  B  gives  the 
friction  coefficients  of  a  well-made  ball  bearing,  and 
shows  that  the  friction  loss  of  a  ball  bearing  is  prac- 

tically constant  throughout  wide  ranges  of  speed.  If 
an  oil  film  were  formed  between  balls  and  races,  curve 
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HcfS FIG.   5.     FRICTION  COEFFICIENTS  OF  PLAIN 
AXD    B.\LL    BEARINGS 

sible.  It  naturally  follows,  therefore,  that  practically 
all  the  accumulated  experience  of  the  lubricating  engi- 

neer is  of  little  value  when  analyzing  ball-bearing  opera- 
tion. 

Requirements  of  a  Ball-Bearing  Lubricant 

The  principal  requirement  of  a  ball-bearing  lubricant 
is  chemical  neutrality.  The  lubricant  used  must  not 
contain  over  0.10  per  cent  acid  or  alkali.  There  are 
many  commercial  lubricants  on  the  market  which  come 
within  this  limit,  but  very  few  are  acceptable  because 
of  their  tendency  to  develop  acid  with  age  or  when 
operating  at  high  temperatures. 

Most  of  the  high-grade  oils  can  be  used  with  safety, 
but  many  of  the  lubricating  greases,  while  suitable  for 
general  purposes,  are  a  positive  menace  to  successful 
ball-bearing  operation.  There  are  now  on  the  market 
a  few  greases  manufactured  especially  for  ball  bearings, 
but,  with  one  exception,  all  those  tested  by  the  author 
have  proved  worthless. 

Experience  shows  that  the  most  satisfactory  lubricant 
for  ball  bearings  is  a  highly  refined  mineral  oil  having 
the  proper  viscosity  and  cold  test  for  the  installation. 
Greases   should   be   used   only   where   operating   condi- 

hrssure  on  Beanri7tn  Fhurtdzi 

FIG.    6. FRICTION   COEFFICIENT   OF 
A    BALL    BEARING 
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tions  require  viscosities  greater  than  can  be  obtained 
with  a  mineral  oil. 

Whenever  a  ball  bearing  is  operated  at  high  speeds, 
it  is  not  advisable  to  run  it  submerged  in  a  lubricant, 
and  provision  should  be  made  to  supply  the  oil  from  a 
pressure  system.  If  such  a  system  is  not  available, 
good  results  may  be  obtained  by  a  large  sight-feed  oil 
cup.  A  few  drops  of  oil  per  minute  is  all  that  is 
required. 

At  moderate  speeds  a  heavy  oil  will  generally  give 
better  results  than  a  light  oil.  The  substitution  of  a 
heavy  oil  for  a  light  oil  will  generally  result  in  a 
decreased  operating  temperature.  This  peculiarity  may 

be  explained  by  the  fact  that  when  the  bearing  is  run- 
ning at  the  actual  operating  speed,  less  opposition  is 

offered  to  the  rotation  of  the  balls  by  the  oil  because  of 
the  inertia  of  the  oil.  In  addition,  there  is  less  churn- 

ing and  frothing,  with  their  resultant  air  pockets.  Air 
pockets  in  a  lubricant  act  as  insulators  and  prevent  the 
transmission  of  the  heat  generated  to  the  outer  casing 
where  it  can  readily  be  dissipated. 

Lubricating  Greases  for  Ball  Bearings 

Many  of  the  greases  now  on  the  market  are  entirely 
satisfactory  for  general  purposes,  but  lack  certain  char- 

acteristics which  experience  shows  to  be  highly  impor- 
tant for  successful  ball-bearing  lubrication. 

A  large  number  of  greases  contain  lime-soap  as  thick- 
eners; a  few  are  of  the  soda-soap  type,  while  others  are 

a  combination  of  both.  The  lime  greases  are  valuable  in 
that  they  can  be  used  witheut  harmful  results  where 
moisture  is  present.  Their  consistency,  however,  is 
m,ore  easily  changed  by  heat  than  greases  of  the  soda 
type. 
The  following  specifications  are  accordingly  sug- 

gested: Free  acid  (calc.  as  oleic  acid),  maximum,  0.10 
per  cent. ;  free  alkali  (calc.  as  sodium  hydroxide) ,  maxi- 

mum, 0.10  per  cent.;  free  lime  (calc.  as  calcium  oxide), 
maximum,  0.5  per  cent. ;  neutral  saponifiable  oil,  maxi- 
Tn,um,  1.0  per  cent.;  viscocity  of  mineral  oil  (minimum 
200  sec,  Saybolt  universal,  100  deg.  F.)  ;  abrasive  par- 

ticles (sand,  etc.),  absent. 
The  highest-grade  ball-bearing  greases  are  put 

through  a  milling  process  after  compounding.  This 
treatment  insures  very  intimate  mixing  of  all  constitu- 

ents and  pulverizes  any  chance  impurity  to  an  impalp- 
able powder.  It  is  strongly  recommended  that  all 

greases  for  ball  bearings  be  so  treated. 
Graphite,  despite  its  unctuous  qualities,  cannot  be 

regarded  as  a  true  lubricant.  It  can,  however,  be  used 
with  success  in  plain  bearings  as  it  fills  in  the  inter- 

stices in  the  bearing  surfaces  and  allows  the  true  lubri- 
cant to  operate  efficiently.  A  modern  well-made  ball 

bearing  with  mirror-like  finish  has,  however,  practically 
no  scratches  when  magnified  100  diameters,  and,  fur- 

thermore, were  there  irregularities  present,  graphite 
would  not  eliminate  them  as  there  is  considerable  differ- 

ence between  the  sliding  action  of  a  plain  bearing  and 
the  rolling  action  of  a  ball  bearing. 

Graphite,  moreover,  has  a  tendency  to  pack  in  the 
ball  retainers  and  raceways,  and  a  bearing  which  has 
been  lubricated  with  graphite  grease  generally  has  a 
distinct  wavy  appearance  in  the  ball  paths.  A  recent 
brief  tjst  of  a  grease  containing  graphite  revealed  the 
fact  that  while  the  graphite  did  not  pack  in  the  race- 

ways, and  the  wavy  ball  paths  were  absent,  the  com- 
plete raceway  presented  a  burnished  appearance  quite 

different  from   that   obtained  by  the   use   of  ordinary 

greases.    The  graphite  packed  hard  in  the  ball  retainer 
and  could  not  be  removed  by  dipping  in  gasoline. 

The  use  of  graphite  in  ball-bearings  cannot  therefore 
be  regarded  as  beneficial,  and  its  application  is  purely 
a  question  of  economics.  Its  use  in  ball-bearing  auto- 

mobile transmissions  and  rear  axles  is  advisable  only 
if  the  increased  efficiency  and  life  of  the  gears  offset 
any  possible  harmful  effect  on  the  bearings. 

Erasures  on  Tracing  Cloth 
By  D.  C.  Howard 

In  making  machine  detail  tracings  general  layout 
plans,  etc.,  it  frequently  becomes  necessary  through 
error  or  change  m  idea,  to  make  erasures.  These  often 
cover  considerable  area  of  the  cloth  and  it  sometimes 
occurs  that  the  same  area  has  to  be  subjected  to  the 
scrubbing  process  several  times.  The  usual  result  is  a 
mussy  spot  on  the  tracing  and  a  corresponding  cloudy 
area  on  the  finished  blueprint. 

Many  draftsmen  and  detailers,  who  make  a  tracing 
neatly  finished  in  other  respects,  either  through 
inability  or  carelessness  stumble  over  these  erasures. 
In  the  ideal  tracing  the  eraser  should  not  be  used,  but 
this  degree  of  perfection  is  seldom  attainable. 

If  the  following  suggestions  are  adopted,  there  will 
be  found  no  difficulty  in  removing  inked  lines  and 
lettering  from  the  same  area  on  standard  tracing  cloth 
as  many  as  eight  or  ten  times.  Obviously  the  better 
grades   of  cloth   will   stand   greater   scrubbing. 

At  the  beginning,  remove  the  dirt  and  grime  from 
the  spot  to  be  erased  with  gasoline  and  a  clean  cloth. 
Use  a  celluloid  erasing  shield  in  preference  to  one  of 
metal,  and  a  pencil  eraser.  The  popular  Ruby  rubber 
is  about  as  good  as  any.  Do  not  use  ink  eraser  on 
tracing  cloth  at  any  time.  Rub  very  carefully  across 
the  lines,  at  no  time  allowing  the  eraser  to  generate  any 
heat.  Cleanse  the  eraser  frequently  on  emery  or  sand 
paper,  using  care  than  no  grit  becomes  embedded  in 
the  rubber. 

When  all  trace  of  ink  is  removed,  use  a  few  drops  of 
Three-in-One  oil  on  a  flannel  cloth  to  carefully  rub  the 
erased  area.  Wipe  off  all  excess  and  dust  lightly  with 

fuller's  earth  or  talc  powder.  Replace  the  polished 
surface  of  the  tracing  cloth  by  rubbing  in  finely 
powdered  soapstone. 

If  care  is  used  throughout  the  above  method,  new 
inked  lines  and  lettering  may  be  placed  in  the  erased 
area  several  times  and  there  will  be  no  cloudy  spot 
on  the  blueprint.  However,  if  the  fibres  of  the  cloth 
are  raised  in  the  process,  they  may  be  burnished  down 
at  the  time  the  oil  is  applied,  with  the  rounded  end  of 
a  right  line  pen  handle. 
Remember — careful  erasing  is  slow  work. 

Shops  wnich  get  a  reputation  for  dropping  men  as 
they  approach  any  age  limit  whether  it  is  40  or  50,  find 
that  valuable  men  seek  other  jobs  several  years  before 
they  reach  those  limits.  Actual  years  have  little  re- 

lation to  working  capacity.  Overanxiety,  anger,  worry, 
and  most  of  all  fear,  all  contribute  more  to  age  a  man 
than  even  physical  dissipation.  More  people  suffer  from 
fits  of  anger  than  from  drink,  more  from  fear  than 
from  late  hojrs.  Men  who  live  in  the  fear  that  st  some 
definite  period  they  will  begin  to  go  down  hill,  and 
instead  of  choosing  jobs  will  be  lutky  to  have  one, 
cannot  do  good  work. — Brass  World. 
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Machining  Problems  Solved  In  Gun  Making — V 
By  J.  V.  HUNTER 

Western    Editor    American   Marhinist 

THE  se
t-up  of  the

 
breech  block  shown  in 

Fig.  68  is  used  for  sev 
eral  operations.  The  block 

is  held  in  the  large  pot- 
chuck  A, and  the  illustration 

shows  the  cutting  of  the 
internal  threads  using  the 
threading  tool  B.  Other 
tools  which  are  used  in  connection  with  this  work  are  the 

three-lip  end  mill  C,  the  reaming  bar  D  and  the  wood- 
packed  reamer  E.     The  latter  is  similar  to  the  wcod- 

Previous  installments  have  shown  how  the  major 
parts  of  the  i.7-in.  gun  were  machined.  This 
last  article  of  the  series  tells  how  the  same  care- 

ful methods  and  accurate  tools  and  fixtures  have 
been  applied  to  finishing  some  of  the  remaining 
parts  of  the  breech  mechanism. 

(Part  TV  appeared  in  our  March  18  issue.) 

tension  arm  H  with  a  pin 
and  locks  it  into  position, 
then  serve  for  marking  the 

packed  reamers  used  for 
gun-boring  operations.  A 
special  tool-guide  bushing 
F,  which  is  used  during  the 
bore  cuts  in  the  small  in- 

terior pocket,  has  the  large 
bushing  G.  The  latter  fits 
in  the  large  open  end  of  the 

block,  and  this  has  an  ex- 
/  which  fits  over  the  chuck 

The  hardened-steel  guides  J 

quarter  lines  for  determin- 
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FIGS.  68  TO  71.      SOME  OI'ERATIOXS  ON  THE  BREECH  MECHANISM 
Big.  68— Fini.-^hing  the  Interior  of  the  breech  block.     Fig.  69 — Set-up  for  millinB  the  sectors  on  the  block.     Fig.  70 — Relieving  the  sectloo 

for  the  bevel  gear.     Fig.   71 — Cutting  the  bevel-gear  sector. 
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FIGS.    72  TO   75.      DRILLING,  MILLING   AND  REMOVING  FEATHER  ENDS 

?'is.    72 — Drilling  v«iit  lioles  through  the  block.      Fig.   73 — Milling  the  radius  on  the  hinge  section  of  the  carrier, back  radius  on  the  carrier.     Fig.   75 — Removing  the  feather  end  of  the  square  threads. 
Fig.    74 — Milling  the 

ing  the  position  for  the  start  of  the  thread  The 

set-up  v-fhich  is  shown  in  Fig.  69  is  used  for  milling  out 
the  sectors  in  the  threaded  outside  surface  of  the  breech 
block.  As  here  shown,  the  job  is  being  set  up  ready  for 
the  start  of  the  first  cut,  and  the  surface  gage  and  in- 

dicator A  are  in  service  gaging  from  a  point  on  the 
plate  B  of  the  holding  fixture,  which  is  also  used  for  a 
guide  for  setting  the  cutter  in  position.  Certain  por- 

tions of  the  rear  end  of  the  block  are  milled  away  by  a 
series  of  operations;  the  one  shown  in  Fig.  70  is  re- 

lieving the  section  that  will  later  be  cut  into  the  beveled- 
gear  sector  which  turns  the  block  to  lock  together  the 
interrupted  thread  of  the  block  and  breech.  Some  of 
the  gages  used  in  connection  with  this  work  are  shown 
at  A.  The  piece  during  this  operation  is  held  in  the 
body  chuck  B,  which  can  be  indexed  around  to  any  re- 

quired position  by  the  pin  C  which  locks  into  the  ex- 
tension arm  D. 

A  Gleason  gear  shaping  machine  is  used  to  generate 
the  teeth  in  the  bevel-gear  section  previously  mentioned 
and  the  work  is  shown  being  set  up,  Fig.  71,  using 
gages  A  and  B,  which  are  provided  for  this  purpose. 
The  drilling  of  several  vent  holes  through  the  block  is 
done  on  a  Barnes  horizontal  drilling  machine  with  the 
block  held  at  the  proper  angle  by  the  indexing  fixture 
A.  Yin.  72. 

The  early  operations  on  the  inside  of  the  breech  block 
carrier  forging  are  performed  on  Gisholt  turret  lathes 
which  finish  the  back  and  turn  the  interior  and  center lug. 

Milling-Machine  Operations 

Following  this  are  a  number  of  milling  machine 
operations  on  the  hinge  lug;  that  shown  in  Fig.  73  is 
the  milling  of  the  1-in.  radius  on  the  outer  end.  The 
gage  which  is  used  for  setting  the  table  up  to  the  proper 
height  with  respect  to  the  milling  cutter  is  shown  at  A, 
while  the  gage  B  is  fitted  over  the  center  lug  of  the 
block  carrier  when  setting  the  table  for  distance  with 
respect  to  the  longitudinal  axis  of  the  cutter.  The  use 
of  the  gage  A  for  setting  the  table  for  height  is  han- 

dled in  the  same  way  as  another  gage  A,  Fig.  74,  in 
connection  with  the  milling  cut  on  the  rear  surface  of 

the  hinge  lug,  as  handled  on  a  Cincinnati  milling  ma- 
chine. It  will  be  noted  that  this  milling-cutter  setting 

gage  A,  has  a  key  in  its  base  which  fits  into  the  key- 
way  B  cut  on  a  side  shoulder  C  of  the  milling  fixture. 
When  this  gage  has  been  pressed  down  to  a  full  bearing 
on  this  shoulder,  the  cutter  may  be  set  by  it,  to  exactly 
the  right  height  for  finishing  this  portion  of  the  block 
carrier. 

A  milling  operation  used  for  the  removal  of  the  end 



April  1,  1920 Get  Increased  Production — With  Improved  Machinery 785 

^^i^j  K"5iij'j?x)£r:A]iTjti  :Ei  j:^i:Ei  vy £j  i 

iS^'
- 

mTllTITTiltjiinHHJ 

•FIGS.  76  TO  80.     OPERATIONS  .\ND  JIGS  USED  ON  THE  BREECH  MECHANISM 

I'ig.    76 — Slotting  holes  through  the  carrier.      Fig.    77 — The  box  jig  for  drilling  operations  on  the  carrier.     Pig.  78 — Drilling  operation.^ on  the  carrier.      Fig.   79 — The  revolving  and  indexing  jig.      Fig.   80- — Turret-lathe  operations  on  loading  tray  forgings. 

or  narrow  point.s  of  the  thread  on  the  inside  lug  is 
shown,  Fig.  75,  on  the  table  of  a  Milwaukee  milling  ma- 

chine. The  slotting  of  the  irregular  shaped  holes  in  the 
face  of  the  block  carrier  to  receive  the  operating  lever 
and  other  parts  is  accomplished  on  a  Pratt  &  Whitney 
vertical  shaping  machine,  Fig.  76.  The  fixture  used  for 
holdijig  the  parts  during  this  operation  and  some  of  the 
gages  A  and  B  used  in  connection  with  this  work  are 
also  shown. 

,  Two  drilling  operations  showing  the  types  of  jigs  used 
illustrate  the  methods  by  which  this  work  is  handled, 
Figs.  77  and  78.  A  third  drilling  jig  and  fixture,  Fig. 
79,  is  mounted  on  the  bed  of  a  Barnes  horizontal  radial 
drilling  machine  so  that  it  may  be  indexed  around  and 
lined  up  with  the  spindle  for  the  drilling  of  the  several 
holes  required  in  the  edges  of  the  block  carrier  and 
through  the  operating  lever  lug. 

The  loading  tray  is  furnished  as  a  peculiar-shaped 
steel  casting,  and  requires  a  number  of  interesting 
operations  for  its  completion.  One  of  these  is  the  Gis- 
holt  turret-lathe  operation,  Fig.  80,  which  finishes  the 
major  portion  of  the  outside  of  this  casting,  turns  the 
flange  and  completely  bores  it.  The  loading  tray  actu- 

ally occupies  only  about  one-third  of  the  circumference 
of  the  breech  section  of  the  gun,  and  by  this  manu- 

facturing method  it  is  first  machined  in  the  form  of  a 
complete  circle,  and  later  sawed  into  three  segments 
which  are  finished  to  produce  three  loading  trays. 

Hardening  Duralumin 
Duralumin,  an  alloy  of  aluminum,  can  be  hardened  by 

quenching  at  temperatures  below  its  melting  point  and 
allowing  it  to  stand  at  ordinary  temperatures.  The 
hardness  is  not  produced  by  quenching  alone,  but  in- 

creases during  the  period  of  aging,  which  may  be  from 
one  to  three  days.  The  composition  of  duralumin  usually 
varies  within  the  following  limits: 

Per  cent 
Copper         3    — 4 .  .5 
Magnesium         n.4 — l.C 
Manganese      0    — 0.7 
Aluminum          Balanci^ 
Iron    (as  impurities)      0.4 — 1 
Silicon     (as    impurities)      0.3 — 0.6 

Its  density  is  about  2.8.  It  is  used  only  in  the  forged 
or  rolled  condition. 

This  alloy  has  been  produced  for  some  years  com- 
mercially and  is  in  demand  for  the  fabrication  of  parts 

for  which  both  lightness  and  strength  are  required,  such 
as  for  aircraft.  Its  tensile  strength  will  average  50,000 
to  60,000  lb.  per  square  inch  after  appropriate  heat 
treatment. 



736 AMERICAN     MACHINIST Vol.  52,  No.  14 
i 

The  Standardization  of  Grinding  Machine 
Classification 
By  captain  S.  M.  HENRY 

The  engineers  of  the  Bureati  of  Construction  and 
Repair  in  our  Na,vy  Department  have  done  much 
to  standardize  shop  practice.  It  is  their  endeavor 
to  have  this  work  constructive,  to  utilize  accepted 
standards  as  far  as  possible.  This  example  shows 
their  endeavor  to  get  logical  and  understandable 
definitions  for  the  different  kinds  of  grinding 
machines. 

THE  absence  of  a  generally  recognized  system  of 
nomenclature  for  grinding  machines  proves 
embarrassing  in  endeavoring  to  investigate  the 

equipment  that  should  be  supplied  for  an  industrial 
plant  doing  work  requiring  this  important  class  of 
machine  tool.  Whether  an  endeavor  is  being  made  to 
see  whether  the  equipment  in  a  plant  is  satisfactory,  or 
a  layout  is  being  made  for  carrying  on  a  particular  class 

of  manufacture,  the  first  questions  that  arise  are,  "What 
are  the  classes  of  grinding  machines,  what  are  their 

uses,  and  what  are  their  differences?" 
There  seems  to  be  little  uniformity  among  manufac- 

turers of  these  machines  or  the  manufacturers  of  the 

wheels  used  by  them,  or  among  the  writers  of  hand- 
books and  reference  books.  In  one  case  a  particular 

machine  is  referred  to  as  a  grinding  machine,  while  in 
another  place  the  same  machine  is  referred  to  as  a 
grinder.  In  one  book  a  grinder  is  a  plain  grinder  while 
in  another  it  is  a  cylinder  grinder,  and  so  on. 

The  first  step  in  the  consideration  of  a  plant's  equip- 
ment of  grinding  machines  should  be  to  divide  all  of 

them  into  their  main  classes,  and  if  the  investigator 
feels  so  disposed,  his  next  effort  may  be  to  attempt  to 
devise  some  logical  system  of  nomenclature  by  which 
the  same  machine  may  always  be  referred  to  in  the  same 
way,  or  if  he  calls  a  machine  by  a  certain  name  one  day 
that  he  will  be  able  to  recognize  the  next  day  what  it 
was  that  he  had  in  mind. 

The  Natural  Subdivisions 

The  first  natural  basis  for  a  subdivision  that  would 

suggest  itself  is  the  class  of  work  that  is  to  be  per- 
formed, and  perhaps  second,  the  type  of  construction  of 

the  machine,  and  finally,  the  type  of  wheel  used,  taken 
in  conjunction  with  the  use  or  non-use  of  water  or  other 
lubricant. 
A  suggested  division  of  the  more  usua.  classes  of 

grinding  machines  (and  it  is  proposed  to  refer  to  them 
all  as  grinding  machines  rather  than  grinders)  is  as 
follows : 

Cylindrical  grinding  machines. 
Surface  grinding  machines. 
Hand  grinding  machines. 
Portable  grinding  machines. 
Tool  grinding  machines. 

If  this  proves  to  be  a  reasonably  logical  division  there 
must  be  a  further  subdivision,  so  that  each  of  the  vari- 

ous types  of  machines  can  be  referred  to  with  an  assur- 
ance that  some  one  else,  seeing  the  reference,  can  form 

a  reasonable  mental  picture  of  the  machine  referred  to. 
Taking  the  first  classes,  it  is  clear  that  there  are  grind- 

ing machines  for  working  on  the  outside  of  cylindrical 
surfaces,  and  others  for  working  on  the  inside  of  such 
surfaces.  These  may  perhaps  be  fairly  referred  to  as 

"outside  cylindrical  grinding  machines"  and  "inside 
cylindrical  grinding  machines."  The  universal  grinding 
machine  also  belongs  in  this  class,  and,  as  it  can  be 
employed  in  either  class  of  work,  it  may  perhaps  be 
consistent  to  call  it  a  "universal  cylindrical  grinding 

machine." The  class  of  grinding  machines  used  for  cylindrical 
work,  therefore,  can  be  divided  reasonably  logically  on 
the  basis  of  the  class  of  work  for  which  they  are  used, 

without  any  serious  departure  from  common  nomen- 
clature, though  what  we  are  now  calling  an  "outside 

cylindrical  grinding  machine"  is  much  more  frequently 
referred  to  as  a  "plain  grinder"  or  "plain  grinding 

machine." Surface  Grinding  Machines 

When  the  surface  grinding  machines  are  considered, 
the  rules  which  seem  to  apply  zo  well  in  the  first  group 
fall  down,  and  it  is  necessary  to  make  a  distinction, 
based  on  the  construction  of  the  machine  rather  than 
on  the  character  of  the  work  it  is  called  upon  to  do. 
Even  the  name  itself  is  not  a  very  fortunite  selection, 
for  all  grinding  machines  are  used  for  grinding  sur- 

faces, but  if  the  term  "surface"  is  replaced  by  "plane" 
or  "flat,"  it  is  not  more  correct  because  irregular  sur- 

faces are  ground  on  this  class  of  machine  as  well  as  flat 

surfaces.  Assuming  that  it  is  necessarj-  to  adopt  the 
construction  of  the  machine  as  a  basis  of  reference,  the 
principal  machines  of  this  type  can  be  divided  into  the 
following  four  classes: 

Open-side   surface  grinding  machines. 
Planer-type  surface  grinding  machines. 
Vertical-spindle  surface  grinding  machines. 
Side  surface  grinding  machines. 

In  many  shops  the  only  type  of  grinding  machine 

used  is  what  is  commonly  called  a  "double  grinder," 
used  for  snagging  work,  for  miscellaneous  grinding 
such  as  the  removal  of  burrs,  sharp  edges,  etc., 
and  this  particular  machine  appears  to  be  the  one  most 

diflicult  10  properly  label;  as  there  is  nothing  in  the  tj-pe 
of  work,  the  construction  of  the  machine,  or  the  form  of 
the  wheel,  that  is  reasonably  descriptive.  For  want  of 

a  better  name,  it  may  be  called  a  "hand  grinding 
machine,"  as  the  work  is  usually  held  against  the  wheel 
by  hand.  This  type,  in  turn,  can  be  divided  into  the 
"bench"  and  "pedestal"  types,  depending  on  the  design 
of  the  machine,  whether  based  on  installation  on  the 
floor  or  on  a  bench.  The  next  class  of  machine  in  this 

group  is  the  "disk  grinding  machine,"  which  has  the 
disk  or  wheel  so  arranged  as  to  grind  with  the  side 
rather  than  with  the  edge  of  the  wheel.  Its  genera! 
characteristics,  other  than  in  this  particular  feature, 
are  in  agreement  with  the  hand  grinding  machine. 

Buffing  and  polishing  is  essentially  a  grinding  opera- 
tion where  the  coarser  wheels  are  replaced  by  a  much 

finer  cutting  surface,  but,  in  a  general  classification, 
can  be  included  in  this  group,  the  machines  being  essen- 

tially the  same  as  the  hand  grinding  machines,  except 
as  to  the  type  of  wheel  used  and  the  speed  of  revolution. 
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The  next  group  includes  the  portable  grinding 
machines,  which  may  be  classified  according  to  their 
method  of  drive,  the  usual  method  of  classifying  hand 
or  portable  tools,  and  may,  therefore,  be  divided  into: 

Pneumatic  portable  grinding  machines. 
Electric   portable  grinding  machines. 
Flexible-shaft  portable  grinding  machines. 

The  greatest  variety  of  grinding  machineK  will  natur- 
ally be  found  in  the  group  devoted  to  tool  work,  and  the 

most  reasonable  classification  for  this  group  would 

appear  to  be  based  on  the  class  or  character  of  tool  for 
which  the  machine  is  supplied.  This  group  would 
include: 

Band-saw  grinding  machines. 
Circular-.saw  grinding  machines. 
Cutter  and  reamer  grinding  machines. 
Drill  grinding  machines. 
Drytool  grinding  machines. 
Knife  grinding  machines. 
Universal  tool  grinding  machines. 
Wet  tool  grinding  machines. 

The  outline  of  the  difficulties  connected  with  the 

cla.ssification  of  grinding  machines  suggests  the  desir- 
ability of  the  manufacturers  adopting  some  uniformity 

in  referring  to  the  various  machine  tools  of  this  class, 

and  the  table  given  below,  based  on  the  brief  description 
of  the  uses  and  characteristics  of  the  different  machines, 
may  serve  as  a  basis  for  further  discussion  that  will  lead 

to  a  greater  uniformity  than  at  present  seems  to  exist. 

Cylindrical   Grinding  Machine:s 

Inside  cylindrical  grinding  machine. 
Outside  cylindrical  grinding  machine. 
Universal  cylindrical  grinding  machine. 

Surface  Grinding  Machines 

Open  side  surface  grinding  machine. 
Planer  type  surface  grinding  machine. 
Side  surface  grinding  machine. 
Vertical  spindle  surface  grinding  machim 

Hand  Grinding   Machines 

Buffing  and  polishing  machine. 
Disc  grinding  machine. 
Hand  bench  grinding  machine. 
Hand  pedestal  grinding  machine. 

Portable  Grinding  Machines 

Electric  portable  grinding  machine. 
Flexible  shaft  portable  grinding  machine. 
Pneumatic  portable  grinding  machine. 

Tool  Grinding  Machines 

Band  saw  grinding  machine. 
Circular  saw  grinding  machine. 
Cutter  and  reamer  grinding  machine. 
Drill  grinding  machine. 
Drytool  grinding  machine. 
Knife  grinding  machine. 
Universal  tool  grinding  machine. 
Wet  tool  grinding  machine. 

Secrecy  in  Wage  Scales 
By  Fred  B.  Corey 

On  page  438  of  the  American  Mackinvit,  the  question 
is  asked,  "Is  the  principle  of  secrecy  in  granting 
increases  of  wages  ethical  and  expedient?" 

While  various  organizations  and  professional  bodies 
have  formulated  codes  of  ethics  that  are  generally 
recognized  among  their  members,  the  writer  knows  of 
no  such  code  that  is  considered  as  applying  with  special 
force  to  the  conduct  of  manufacturing  corporations  in 
dealing  with  their  employees.     However,  the  principles 

of  ordinary  business  ethics  are  pretty  well  understood 

— although  it  is  quite  true  that  such  ethical  principles 
have  been  subject  to  great  changes,  coincident  with 
important  steps  in  the  upward  progress  of  the  human 

race.  All  men  whose  memory  runs  back  twenty-five 
years  or  more  will  recall  transactions  which  were  con- 

sidered to  be  "good  business"  and  unquestionably 
ethical  at  the  time,  yet  which  would  now  be  called 

"sharp  practice,"  if  not  even  criminal.  We  fail  to  see 
that  any  ethical  objection  could  be  raised  against  a 
secret  wage  agreement  between  employer  and  employee, 

as  it  is  usually  a  matter  which  concerns  only  the  con- 
tracting parties.  The  only  ethical  point  involved  in  this 

matter  seems  to  be  that  wage  rates  should  be,  as 

nearly  as  possible,  fair  and  equitable  to  all. 
The  question  of  expediency  is  quite  another  matter. 

To  be  expedient,  a  thing  must  be  both  desirable  and 
practicable.  Among  salaried  employees,  secrecy  in 
regard  to  the  amount  received  is  the  general  rule. 
This,  undoubtedly,  is  desirable  as  to  its  effect  on  both 
the  relations  of  the  employee  to  the  employer  and  the 
relations  of  the  employees  to  each  other.  It  is  wholly 
reasonable  to  expect  that  secrecy  in  regard  to  wages 
and  wage  increases  among  the  working  force  generally 
would  have  the  same  desirable  result.  But,  who  ever 
heard  of  a  shop  in  which  such  secrecy  prevailed?  Who 

believes  that  such  a  shop  ever  will  exist?  "There  ain't 
no  such  animal"  and,  in  this  case,  there  never  will  be. 

Pins  Set  into  Machine  Frame  to 
Hold  Tools 

By  Peter  F.  O'Shea 
A  foreman  in  the  Greenfield  Tap  and  Die  Corp.  uses 

pins,  set  into  the  frames  of  the  milling  machines  in  his 
department  to  hold  tools.  He  selects  a  point  where  the 
curve  of  the  housing  brings  it  to  an  angle  of  about  45 
degrees,  and  then  sets  in  three  pins  as  shown. 
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A  Gasket  Cutter 
By  S.  E.  Frew 

The  sketch  shows  a  device  for  making  gaskets, 
washers,  etc.,  from  thin  sheet  metal,  fiber,  or  cardboard, 
and  for  cutting  round  holes  in  these  materials. 

A  cast-iron  plate  A  is  faced  true  en  the  top  surface. 
A  central  bolt  B  passes  through  a  l-in.  hole  in  the 
plate  and  is  held  in  place  by  a  wingnut  on  the  under 
side.  A  steel  sleeve  C  is  a  running  fit  on  the  bolt,  and 
D  is  a  thin  brass  washer  to  take  the  wear  and  to  make 
vertical  adjustments  for  the  bar  E.  F  is  a  sheet  of 
metal  or  other  material  to  be  cut  into  gaskets,  etc. 

A  flat  steel  bar  E,  I  x  \\  in.,  is  hinged  by  two  pins 
G;  these  pins  pass  through  the  bar  and  into  the  steel 
sleeve  C — but  do  not  pass  into  the  bolt  B. 

These  pins  also  provide  for  a  vertical  movement  of 
the  cutting  wheel  H;  the  handle  being  held  down  by 
strong  pressure  as  the  bar  E  is  rotated  in  a  circle,  the 
pressure  causing  the  wheel  to  cut  circular  grooves. 

The  sheet  metal  being  cut  is  kept  from  moving  by  being 
held  down  or  clamped  to  the  plate  by  the  shoulder  of 
the  central  bolt  bearing  on  the  washer  /  which  in  turn 
bears  on  the  surface  of  the  sheet.  A  i-in.  hole  must 
be  made  in  the  sheet  for  the  i)olt  to  pass  through. 

The  movable  block  J  cariying  the  cutting  wheel  has 
an  adjustment  of  3  in.  radially.  A  tongue  on  tlje 
block  fits  into  the  slot  and  holds  the  block  firmly  when 
the  latter  is  fastened  by  the  thumbnut. 

An  angle  piece  K,  fastened  to  the  plate  by  suitable 
screws,  enables  the  device  to  be  held  in  a  vise,  or,  if 
two  angle  pieces,  one  on  each  side,  be  used  the  device 
can  be  placed  on  a  bench  or  floor  for  cutting  holes. 

A  DEVICE  FOR  CUTTING  GASKETS 

Boring  Cored  Holes 
By  H.  W.  Johnson 

During  several  years'  experience  in  boring  cored 
holes,  both  in  grey  and  malleable  iron  castings  for  har- 

vester parts,  I  have  given  the  matter  of  speeds  and 
feeds  considerable  study.  I  have  tried  to  follow  the 
recommendations  of  the  drillmakers  who  advise  fast 
speeds  and  light  feeds,  which  does  fairly  well  in  solid 
metal,  but  which,  for  cored-hole  boring,  does  not  seem 
to  give  good  results. 

Because  of  close  competition  in  the  harvester  business, 
which  is  our  line,  it  is  necessary  that  cored  holes  be 
sized  in  one  cut,  without  any  reaming  operation  to  fol- 

low. Tolerances  as  small  as  0.003  or  0.004  in.  are  regu- 
larly held  with  one  cut.  Fast 

speeds  and  light  feeds  pro- 
duced more  sizes  of  holes 

and  varieties  of  finish  from 
one  size  of  drill  than  even 
the  most  tolerant  inspector 

could  find  use  for.  Reduc- 
tion of  speed  made  for  bet- 

ter holes,  but  raised  piece 
rates.  Then  came  heavier 
feeds.  The  drills  sized  well, 
and  produced  a  lot  of  holes 
per  day.  Then  I  started  to 

study  the  problem  from  the  standpoint  of  inches  of 
feed  per  minute  and  inches  of  feed  per  grind.  The 
heavy  feeds  proved  best  both  ways. 

I  have  used  a  three-lip,  high-speed  drill  on  cast  iron, 
boring  a  li-in.  hole  with  a  tolerance  of  0.004  in.  from 
a  cored  hole  li  in.  in  diameter  at  a  speed  of  40  ft.  per 
minute  and  a  feed  of  0.068  in.  per  revolution.  This 
drill  would  run  one  hour  on  a  grind.  The  same  drill, 
however,  would  fail  in  a  few  minutes  at  65  ft.  per 
minute,  even  with  a  feed  as  fine  as  0.032  in.  per  revo- lution. 

I  have  used  proportionately  heavj-  feeds  on  smaller 
drills  and  in  malleable  iron  with  similar  results — and 
that  is  not  all.  These  drills,  under  heavy  fsed,  sized 

closely  to  the  plug  gage,  whereas  the  high-speed  and  low- 
feed  method  produced  a  miscellaneous  collection  of 
tapered  holes  mostly  oversize.  I  have  talked  this  matter 
over  with  harvester  men,  who  agree  with  me,  and  with 
drill-  demonstrators,  who  do  not. 

The  worst  trouble  I  have  had  is  with  the  tangs.  The 
stub  tang  is  the  only  thing  which  will  stand  the  gaff 
in  this  kind  of  cutting. 

IMPROVISED  CORE  DRILL. 
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I  woulu  like  to  hear  an  expression  of  opinion  from 
men  who  have  similar  work  to  do,  as  I  believe  that  this 
condition  extends  to  lines  other  than  ours. 

Another  troublesome  side  of  this  cored-hole  boring 

is  the  difficulty  in  boring  out  small  cored  holes  in  mal- 
leable castings,  using  the  ordinary  three-lip  core  drill 

which  is  so  shallow  in  the  flute  and  so  thick  in  the 
center  as  to  give  poor  chip  clearance.  Worse  still,  a 
cored  hole  slightly  out  of  place  would  cause  the  solid 
center  of  the  drill  to  run  against  solid  metal  This  is 
soon  followed  by  a  wreck. 

I  took  a  regular  two-lip  drill,  too  large  for  the  job, 
ground  it  down  to  the  correct  size,  and  backed  it  off, 
leaving  two  bearing  points  instead  of  one  on  each  land, 
as  shown  by  the  sketch.  The  extra  bearing  points 

stopped  the  tendency  displayed  by  a  common  twist 
drill,  to  wabble  when  drilling  a  cored  hole,  and  produced 
holes  within  the  requirements  of  the  job.  The  deep  flutes 

gave  ample  chance  for  water  to  reach  the  cutting  zone, 
and  the  thin  center  permitted  the  boring  of  crooked 
cored  holes  with  a  notable  absence  of  strain  or  wedging. 

Lifter  for  Planing  Tools 
By  E.  a.  Dixie 

Most  of  us  are  familiar  with  lifting  devices  suen 
as  the  strap  hinge,  piece  of  leather,  or  clock  spring 
used  between  the  tool  and  the  clapper  block  of  a  planer 
to  lift  the  tool  from  the  work  on  the  return  stroke, 
all  of  which  are  excellent  for  deep  lifts  such  as  are 

in  contact  with  the  stationary  part  of  the  clapper  block 
lifts  and  holds  the  tool  up  until  the  end  of  the  return 
stroke  is  reached. 

Lifting  the  handle  then  lowers  the  tool  gently  to 

its  former  position.  Thus  the  device  requires  the  atten- 
tion of  the  operator  only  at  the  ends  of  tho  stroke 

and  the  too!  can  be  lowered  to  its  cut  as  gently  as 
the  operator  desires. 

Setting  Nuts  by  Power 
By  Amos  Ferber 

In  a  shop  manufacturing  electrical  devices  there  was 
a  job  of  setting  up  the  brass  nuts  of  the  connectors  on 
the  back  of  some  of  the  manufactured  articles. 

There  were  hundreds  of  thousands  of  these  nuts 
to  be  put  in  place;  the  length  of  stud  was  two  or  three 
times  the  thickness  of  the  nut  to  allow  room  for  wire 
connections,  and  the  nuts  must  be  set  up  tight  so  that 
they  would  not  jar  loose  in  transit. 

The  nuts  have  to  be  started  on  the  studs  by  hand  in 
any  case  but  to  turn  them  down,  pick  up  a  wi;ench  and 
tighten  each  one,  was  a  tedious  job.  It  was  the  worl- 
of  but  few  minutes  to  saw  off  a  socket  wrench,  put  it, 
in  an  ordinary  tapping  head,  and  adjust  the  friction 
to  run  the  nut  down  to  the  right  degree  of  tightness. 

With  the  arrangement  shown  in  the  illustration  an 
operator  can  handle  more  work  in  an  hour  than  was 
previously  done  in  a  day,  and  with  infinitely  less 
fatigue  and  blistering  of  the  fingers. 

DEVICE  FOR  LIFTING  AND  HOLDING  PLANING  TOOL 

necessary  when  one  is  planing  T-alots;  but  with  work 
of  this  character  the  lift  is  high  and  the  gibs  of  the 
toolslide  are  not  very  tight  the  drop  at  the  end  of 
the  reverse  stroke  is  apt  to  jar  the  tool  and  slide 
to  a  deeper  cut.  For  this  reason  many  operators  pre- 

fer to  lift  the  tool  by  hand,  especially  on  particular 
jobs,  as  they  can  then  lower  it  to  its  cut  as  gently 
as  they  please. 

However,  on  long  work  it  is  tedious  to  hold  the  tool 
up  for  the  duration  of  the  return  stroke  and  in  the 
illustration  is  shown  a  simple  tool  lifter  for  such  work. 

It  consists  of  a  rectangular  piece  of  machine  steel 
or  cast  iron  A  which  is  drilled  a  loose  fit  for  one  of 
the  studs  in  the  toolblock.  A  setscrew  provides  means 
for  securing  it  in  place  when  once  set. 

On  one  side  it  is  drilled  and  tapped  for  a  jVin. 
machine  screw  upon  which  the  member  B  is  svmng. 
This  part  may  be  made  either  of  wood  or  metal,  the  one 
shown  being  of  wood.    The  short  end  is  cam  shaped. 

During  the  cutting  stroke  the  handle  stands  vertically 
and  the  tool  is  in  cutting  position.  When  the  cut 
reaches  the  end  of  its  stroke  the  operator  pushes 
the  handle  down  to  a  horizontal  position  and  the  cam SETTING  NUTt;    WITH   TAPPING   HEAD 
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Waste  and  Salvage 
By  E.  F.  CREAGER 

There  are  no  more  important  itemn  in  shop 
management  than  the  prevention  of  waste  and 
Uie  salvage  of  work  ivhich  may  be  made  service- 

able by  minor  repairs.  Much  ivaste  can  be 
eliminated  by  careful  designing  which,  after  all, 
is  the  basis  of  econnmieal  manufacture. 

I  ALMOST  said  "prevention"  and  "elimination"  which should  mean  100  per  cent  cure.  We  cannot  reach 
so  high  a  figures  as  long  as  the  human  element  is 

in  contact  with  the  operations.  A  careful  study  of  the 
subject  shows  that  too  little  attention  is  paid  to  the 

scrap  pile.  Big  production  demands  efficient  methods, 
and  in  investigating  results  in  manufacturing  plants 
I  first  ask  to  see  the  scrap  pile.  This  usually  gives  a 
clue  to  the  efficiency  of  the  weakest  department. 

Recently,  owing  to  high  labor  and  material  costs, 
owners  have  been  giving  more  attention  to  the  subject 
of  waste,  but  the  amount  of  complacency  with  which 

many  of  them  are  still  viewing  the  situ.i.tion  is 
remarkable. 

"The  blindness  of  men  is  the  most  dangerous  effect  of 
their  pride;  it  seems  to  nourish  and  augment  it;  It  deprives 
them  of  knowledge  of  remedies  which  can  solace  their  mis- 

eries and  cure  their  faults." — LaRouchefoucault. 

The  Waste  You   Can   Never   Salvage — Time 

It  costs  money  to  run  your  .shop  right,  but  it  costs 
a  lot  more  not  to,  and  of  all  waste,  time  is  the  most 

important  factor.  We  can  replace  a  lost  piece  but  we 
can  never  replace  a  lost  minute.  Wasted  time  is  much 

greater  than  is  usually  given  credence.  A  prompt  start 
at  the  beginning  of  work  periods  and  not  stopping 

operations  before  shop  signals  are  sounded,  are  two 
essentials  of  time  saving.  In  these  days  of  high  labor 

cost  neglect  of  these  items  is  more  expensive  than 
usually  realized. 

In  a  recent  study  of  this  subject  in  three  different 

factories,  I  found  that  operations  and  production  began 

to  slow  up,  not  5  or  10  min.  before  the  whistle 

or  gong  sounded,  but  actually  45  min.  before.  This 

was  proved  by  taking  hourly  productive  records  and 

power-meter  readings.  The  meter  readings  showed  that 

the  peak  load  was  not  reached  until  30  to  40  min. 
after  starting  and  began  to  fall  off  slightly  at  45  min.. 

and  veiy  decidedly   at  30   min.,   before   stopping  time. 
Machine  tools  not  run  at  their  proper  speed  is 

another  frequent  cause  of  lost  time.  A  hard  lot  of 

castings  is  received  and  the  machine  is  slowed  up  but 

never  "put  in  high"  again. 
In  one  instance  I  speeded  the  main  line  shaft  50 

r.p.m.  without  the  knowledge  of  the  department  fore- 
man and  had  no  complaint  from  him  or  the  men.  but 

did  have  a  noticeable  increase  of  production.  Many 

factories  permit  "clean  up"  periods  just  before  quitting 
time,  but  I  have  never  known  this  to  produce  10  per 
cent  of  anticipated  results. 

In  one  factory  I  was  connected  with,  female 

employees  were  allowed  10  min.  grace  before  the 
men  in  leaving  the  factory  at  noon  and  evening,  and 
10   min.   additional   on   each   weekly  pay    day.     Each 

day  the  factoi-y  departments  were  swept  up  during 
working  hours,  the  average  lost  time  per  operative  was 
5  min.  on  this.  This  gave  a  yearly  loss  on  500 
female  operatives  of  approximately  66,000  working 
hours  at  20c.  per  hour,  approximately  S  13,000,  elimi- 

nating the  usual  lost  time  before  quitting  and  ignoring 
the  fact  that  the  men  in  the  department  quit  work 
at  the  same  time  the  girls  did. 

It  was  not  hard  to  see  that  providing  a  separate 
exit  for  the  women  and  separate  pay  windows  on  pay 
day,  provided  the  needed  segregation  at  the  congested 
hours.  Sweeping  at  night  cut  out  the  disturbing 
expense  incident  to  doing  this  in  the  daj'time. 

Assigning  Work  Promptly 

Another  very  large  factor  in  loss  of  time  and  produc- 
tion is  in  not  properly  or  promptly  assigning  work  to 

the  operator,  with  the  result  that  as  the  job  nears 

the  finish  the  operator  drags  or  "stalls"  until  quitting 
time.  A  working  knowledge,  and  records  of  machine- 
tool  capacity,  will  largely  eliminate  this  if  properly 
utilized. 

In  plotting  the  productive  machine-tool  hour  capacity 
versus  the  production  per  hour  in  a  recent  case,  I  found 
that  the  production  was  only  40  per  cent  of  the  total 

capacity.  The  chart  used  showed  these  results ;  tardi- 
ness, 10  per  cent;  absent  operators,  10  per  cent;  machine 

break-down,  2  per  cent;  lack  of  stock  (next  order  not 
promptly  assigned),  10  per  cent;  out  of  material,  5  per 
cent;  machines  running  below  speed  and  cuts  under 
capacity,  about  20  per  cent;  indifference  and  lack  of 
pep,  25  per  cent ;  lack  of  proper  fixtures  25  to  50  per 
cent:  defective  castings  and  unnecessaiy  work.  20  per 
cent.  These  can  be  rearranged  to  suit  your  individual 
case,  but  they  affected  approximately  60  per  cent  of 
those  in  the  plant  in  question.  The.se  conditions  have 
been  more  than  proved  for  after  correction  and  within 
the  past  six  weeks,  the  production  has  been  increased 
from  eight  sets  of  machines  per  month  to  sixteen,  and 
will  be  increased  to  twenty  during  the  current  month.  I 
could  cite  many  other  instances  and  their  corrections. 
But  I  know  from  practical  experience  how  hard  it  is 

to  convince  the  average  manufactui-er  that  "such  condi- 
tions exist  in  our  plant." 
Begin  Saving  by  Having  Designs  Right 

I  believe  that  better  education  of  the  employees  on 
these  points  is  the  best  solution,  and  managers  are 
awakening  to  this  fact.  Too  few  managers  appreciate 
just  where  to  begin  saving.  The  proper  place  is  in 
machine  design,  in  the  engineering  department.  It  is 
so  easy  to  execute  some  cute  little  apparent  saving  on 
the  drafting  board,  which  gets  into  production  in  many 

cases  because  the  practical  man  in  the  factory'  is  denied 
the  right  to  even  suggest  a  change  on  anything 
approved   by    the    engineers. 

I  found  in  one  factoi-y  that  20  per  cent  of  certain 
castings  was  rejected  after  partial  machining  because 
of  "dirt"  showing  up  on  the  working  face,  caused  by 
trying  to  save  1  lb.  of  metal  in  75  by  ca.sting  a  narrow 
groove  the  full  length  of  the  piece.  In  pouring,  the 
small  sand  projection  washed  away;  result,  no  saving 

in  weight  and  a  "dirty"  casting. 
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oil  ways,  to  save  drilling  four  holes.  Owing  to  the  posi- 
tion of  the  tubes  a  special  flask  was  reo.uired,  which 

increased  the  cost  of  the  casting  2c.  per  pound.  Special 
core  prints  were  required  to  locate  the  tubes,  steel 
tubing  with  thick  walls  was  also  required,  since  the 
mass  of  the  casting  melted  ordinary  iron  pipe.  For 
tubing,  core  prints,  and  special  work  the  cost  was  $1.59 
per  casting;  for  extra  flasks  and  time  in  molding  the 
cost  on  a  casting  weighing  125  lb.  was  $5.  The  actual 
cost  of  drilling  these  holes  is  10c.  each  or  40c.  per 
casting,  but  they  had  been  paying  $6.59  for  saving  this 
operation. 
A  cored  slot  was  cast  in  the  same  piece  to  save 

10  min.  planing  time.  But  the  work  had  to  be  "set 
up  to  the  slot"  and  the 
planer  hand  was  taking 
30  min.  to  do  this.  Since 
the  slot  has  been  elimi- 

nated he  sets  up  and 
planes  three  pieces  in  less 
time  than  he  formerly  did 
one.  An  assembly  fixture 
that  was  used  in  only  one 
position  had  an  adjustable 
graduated  ba.se.  The  de- 

signer said  that  "some 
day"  they  might  want  to 
use  it  in  "some  other  po- 
sition." 

In  one  plant  a  collar 
was  required  on  a 
shaft  to  prevent  an  as- 

sembly from  shifting. 
The  shaft  diameter  re- 

quired was  4  in.  The 
.stock  that  used  to  make 
the  collar  integral  with 
the  shaft  was  li  in.  By 
making  the  collar  sepa- 

rate and  swaging  it  into  a 
neck  on  the  shaft,  saved 
this  firm  $150  per  day  in 
material  alone,  not  consid- 

ering the  expense  of  removing  the  unnecessary  material. 

An  Automatic  That  Did  Not  Save  Money 

Recently,  I  was  proudly  shown  an  automatic  punch- 
press  outfit,  producing  a  complete  set  of  stampings  at 
one  stroke  of  the  press.  It  would  have  been  automatic 
had  it  not  required  two  operatives  to  attend  it,  and 
had  the  work  not  required  a  flattening  and  a  tumbling 
operation  to  remove  the  burr.  If  the  speed  had  been 
150  strokes  per  minute  instead  of  60,  a  larger  quantity 
could  have  been  produced. 

I  was  told  that  the  dies  had  cost  $2,800,  and  that 
they  could  not  be  worked  a  full  day  without  taking  them 
down  for  grinding  and  readjustment.  This  usually 
took  place  at  the  end  of  a  6-hr.  run  and  about  3  hr. 

were  required  to  "set  up"  again  after  grinding.  I 
have  done  the  .same  type  of  work  in  an  ordinary  press 
at  150  strokes  per  minute  with  hand  feed.  No  burring 
or  flattening  was  needed  and  the  dies  could  be  taken 

down,  ground  and  reset  in  less  than  1  hr.  with  a  "run" 
of  75,000  to  100,000  pieces  between  grinds.  The  cost 
for  the  complete  die  set  was  approximately  $650. 

In  the  same  shop  I  saw  disks  being  flattened  by  hand 

on  a  surface  plate  in  1  to  3  min.  each  that  could  have 
been  done  in  a  press  at  the  rate  of  fifty  per  minute. 

Not  Exceptional  Cases 

-  know  that  many  readers  will  say  that  these  are 
exceptional  cases,  but  they  are  now  occurring,  or  have 
occurred,  in  plants  of  wide  reputation,  which  shows  that 

some  executives  are  not  locating  the  hidden  leaks  of' 
that  important  factor,  time,  as  well  as  of  material  not 
actually  required. 

I  remember  an  eastern  promoter's  advertisement 
some  years  ago  of  a  "pound  of  screws  from  a  pound 
of  wire."  While  we  cannot  all  do  as  well  as  this,  we 
can  come  much  closer  than  many  of  us  are  doing  now 
in  con.serving  time,  material  and  effort,  and  seeing  that 

when  we  spend  the  firm's money  we  get  all  we  can 
for  it.  Education,  not  only 
for  the  operative  but  for 
the  executive,  will  prove  to 

be  a  large  factor  in  reduc- 
ing your  scrap  heap.  I  am 

a  great  believer  in  making 
all  jigs  and  fixtures  as 

nearly  complete  and  self- 
contained  as  possible.  In 
many  instances  they  can 

be  made  to  do  the  iHspec- 
tion  of  castings  or  opera- 

tions previously  done. 
This  eliminates  the  chance 
of  bad  work  going  through 
the  succeeding  operations, 

and  finds  defects  at  a  pri- 
mary stage.  Inspection 

is  frequently  carrie<l  to 
excess  and  some  managers 
seem  to  think  that  an  in- 

spection department  and  a 
bunch  of  men  with  an  in- 

spection badge  is  all  that 
is  needed  to  produce  per- 

fect work.  In  one  in- 
stance I  know  of  where 

the  inspection  force  was  doubled,  the  salvage  or  scrap 
account  increased  25  per  cent.  Production  decreased 
approximately  10  per  cent,  because  so  much  work  was 
delayed  by  inspection,  but  the  percentage  of  defective 
finished  articles  remained  the  same. 

An  intelligent  inspection  between  and  during  opera- 
tion, floor  inspection,  an  inspection  of  assemblies  as 

made,  and  a  final  inspection  of  the  completed  article 
appears  to  produce  best  results. 

A  "salvage  department"  through  which  all  material 
must  pass  before  it  finds  its  final  resting  place  in  the 
scrap  heap,  is  es.sential  to  economical  handling  of  the 
matter.  Many  times  I  have  found  defective  material 
in  the  scrap  heap  that  should  have  been  returned  to 
the  maker.  When  properly  conducted  and  with  prompt 

comprehensive  reports  to  the  front  office,  such  a  depart- 
ment will  assist  in  locating  the  cause  of  much  of  the 

defective  work.  Discover  the  cause  of  your  losses  and 

then  correct  them.  Begin  at  the  source  of  your  pos- 
sibilities, the  design.  Follow  through  the  pattern  mak- 

ing and  tooling,  and  organize  your  salvage  department 
with  a  good  man  at  the  head  of  it.  Then  organize  the 
intermediate  sections  of  the  work.     Inspect  at  proper 
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iiltervals  during  the  progress  of  the  work.  Educate  the 

operative  to  the  enormous  expense  of  bad  work,  to  the 
fact  that  a  spoiled  piece  requires  another  one  to  replace 

it,  and  that  the  expense  of  replacement  depends  upon 
whether  it  is  found  in  your  factory,  or  by  your  customer 
in  Portland,  Ore.,  or  in  Hindustan. 

As  to  percentage  of  wastage  through  spoiled  mate- 
rial and  defective  work,  5  per  cent  is  considered  a  con- 

servative figure;  more  plants  are  running  over  than 
under  it.  I  have  seen  this  figure  kept  as  low  as  rn 

of  1  per  cent,  as  the  average  for  the  entire  factory. 

Each  factory,  or  type  of  production,  has  a  base  that 
may  be  taken  as  normal  but  which  depends  largely  on 
the  article  produced. 

Johnson  Plans  to  Store  Labor 
By  John  R.  Godfrey 

'  Johnson  seems  to  have  taken  a  new  lease  of  life 
sinoe  he  took  hold  of  the  shop  actively,  after  firing  the 
firm  of  high  binders  who  worked  out  a  real  100  per 

cent  scientific  Santa  Claus  for  him.  He's  looking  better 
and  is  sure  doing  some  good  work  for  a  man  of  his 

years.  If  he  wasn't  young  inside  he'd  be  content  to  let 

things  run  along  in  the  same  old  way.  But  he's  going 
to  leave  a  real  business  built  on  a  solid  foundation  for 
that  son  of  his. 

Just  now  he's  figuring  on  keeping  his  men  busy  when 
the  present  boom  in  gas  motors  slacks  off,  either  from 
sympathy  with  other  things,  or  from  a  lack  of  fuel 

which  the  oil  men  tell  us  isn't  so  far  off.  Of  course  it 
isn't  good  form  to  even  hint  at  a  slackening  of  business, 
but  Johnson  and  everyone  else  knows  that  business,  like 
typhoid  and  politics,  goes  in  cycles.  He  knows  that 

the  present  boom  can't  last  always  without  a  sag  in  the 
sales  curve,  and  he's  planning  as  to  how  he'll  meet  it. 
When  I  dropped  in  the  other  day  he  was  figuring 
furiously  with  pencil  and  pad  and  then  making  notes 
of  the  results. 

"Don't  think  I'm  a  calamity  howler  Godfrey,  but  you 
and  I  are  both  too  old  not  to  know  that  every  high 
tide  has  its  ebb.  Now  I  believe  it  wiser  not  to  pretend 
that  it  will  never  ebb  this  time,  but  to  make  some  plan 
that  may  act  as  a  shock  absorber  when  the  time  arrives. 

"The  great  trouble  usually  comes  from  a  bunch  of 
fair  weather  optimists  who  tell  you  to  believe  the  boom 
will  never  end,  getting  cold  feet  the  minute  orders 
slack  off  and  shutting  down  their  plants  cold.  They 
holler  about  being  patriotic  and  not  even  thinking  of 

a  slacking  off,  but  they  don't  risk  a  cent  in  building 
stock  when  the  slack  time  comes. 

"What  I'm  trying  to  figure  out  is  what  parts  of  our 
motors  have  the  most  labor  and  the  least  material.  The 

thing  I'm  after  is  to  keep  from  laying  off  men.  I  want 
to  be  able  to  keep  every  man  going;  what  I  dread  most 

is  having  to  tell  my  men  that  we  can't  keep  them  at 
work.  I'm  going  to  have  all  plans  made  so  as  to  build 
stock  on  standard  parts.  I'm  going  to  store  labor 
instead  of  material.  Then  when  the  business  comes 
back  we  can  assemble  complete  motors  in  a  hurry. 

"You  remember  how  our  old  friend  F.  E.  Reed  used 
to  build  lathes  for  stock  during  every  dull  period. 
Stocked  Worcester  full  of  lathes  while  all  the  other 
builders  were  working  short  handed  or  not  at  all.  Sold 

'em  all  too — you  remember  when  the  demand  came  back. 
Had  'em  all  ready  to  deliver  in  bunches  when  they  were 
wanted.     And  the  other  fellows  kicked  themselves  for 

not  having  any  lathes  to  sell.  I  figure  that  there's  no safer  investment  in  business  than  in  the  standard 

machines  you  build — and  I've  got  faith  enough  in 
this  old  motor  of  ours  to  tuck  away  parts  of  a  lot 
of  them. 

"But  it  isn't  all  with  the  idea  of  making  a  killing, 
Godfrey,  because  it  isn't  dead  sure  how  costs  of  mate- 

rial are  going  to  be  next  year.  What  I  want  most  of 
all  is  to  keep  the  shop  family  together — to  keep  every 
man  on  the  payroll.  Whiting  Williams  tells  us  that  the 
prayer  of  the  average  worker,  particularly  the  unskilled 

worker,  is  'give  us  this  day  our  daily  job.'  And 
when  I  look  back  at  the  panic  of  1892  to  1894,  I  can 
readily  believe  it.  I  counted  ties  myself  that  year  and 

there  ain't  a  darn  bit  of  fun  in  it.  Don't  know  of 
anything  that  will  make  a  man  see  red  any  quicker, 
specially  when  he  also  sees  a  limousine  roll  by  with  a 

fat  gent  in  a  high  hat,  or  a  bejeweled  damsel  with  a' 
pug  dog. 

"Heard  Otto  Kahn,  the  banker,  a  while  ago  and  he 
told  us  frankly  that  in  times  of  stress  we  must  keep 

the  men  working,  even  if  we  don't  make  a  cent  our- 
selves. Not  much  like  the  banker  talks  in  the  old  days 

when  we  were  younger — but  it's  a  dam  sight  better in  many  ways. 

"I'm  hoping  some  others  in  this  town  have  some 

thoughts  along  the  same  line." 

Motor  Gasoline  Survey 
In  a  report  written  by  N.  A.  Smith  and  C.  R.  Bopp 

and  published  in  the  Monthly  Reports  of  Investigations 
of  the  Bureau  of  Mines  for  Februarj',  1920,  the  results 
of  a  recent  test  upon  the  volatility  of  gasoline  used 
as  motor  fuel  throughout  the  country  are  given. 

In  seven  large  cities,  each  in  a  different  district  of 

the  country,  samples  of  gaso'.ine  of  the  kind  that  was 
being  sold  to  motorists  for  fuel  during  January,  1920, 
were  analyzed.  The  data  taken  comprised  the  specific 
gravity  at  60  deg.  F. ;  the  corresponding  Baume  grav- 

ity; the  fir.st  drop  or  initial  boiling  point;  the  20,  50 
and  90  per  cent  points;  the  end  or  dry  point,  the 
average  boiling  point,  and  the  percentage  recovered  in 
the  receiver.  The  values  found  were  checked  against 
those  taken  in  a  similar  test  made  in  April,  1919,  and 
against  the  specifications  used  in  the  purchasing  of 
motor  gasoline  for  Government  use.  These  specifica- 

tions were  adopted  in  November,  1919,  after  being 
drafted  by  the  Committee  on  Standardization  of  Petro- 

leum Specifications. 
The  comparison  of  the  results  of  the  two  tests  shows 

that  the  average  quality  of  the  gasoline  on  the  market 
in  this  country  varied  but  little  during  the  period  be- 

tween April,  1919,  and  January,  1920.  Furthermore,  the 
average  volatility  of  the  gasoline  was  somewhat  higher 
than  that  required  by  the  Federal  specifications.  These 
points  are  presented  in  the  original  article  in  the  forms 
of  both  tables  and  curves.  In  some  of  the  tests  it  was 
found  that  the  samples  contained  an  excess  of  low- 
boiling  fractions,  probably  due  to  an  admixture  of  too 

large  an  amount  of  "casinghead"  gasoline.  Other 
samples  showed  too  great  a  volatility  at  the  upper  part 
of  the  distillation  range,  a  condition  which  is  often  du€ 
to  the  use  of  an  excess  of  high-boiling  naphtha  ir blending. 

The  article  concludes  by  urging  the  refiners  to 
exercise  greater  care  as  a  means  of  bettering  the 
quality  of  motor  gasoline. 
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Something  New  in  Automotive  Articles 
IN  this  issue  we  begin  a  series  of  auto- 

motive articles  arranged  in  an 

unusual  manner.  It  has  been  the  gen- 
eral custom  to  publish  manufacturing 

articles  of  various  kinds  as  they  were 

obtained,  regardless  of  their  bearing  on 

any  similar  articles  from  other  shops. 

We  have  realized  for  some  time 

that  in  certain  lines — and  especially 
in  the  automotive  field  —  the  old 

method  of  handling  articles  from 

different  companies  did  not  give  the 

production  manager,  engineer  or  de- 

signer information  in  a  form  most  con- 
venient and  available  for  study  and 

subsequent  reference. 

For  this  reason  we  gathered,  under 

the  personal  direction  of  Fred  H. 

Colvin,  Chief  Field  Editor,  an  enor- 
mous amount  of  material  on  the  ma- 

chining and  handling  of  various  auto- 

mobile parts  from  a  considerable  num- 
ber of  shops. 

This  material  has  been  arranged  so 

that  we  can  group  articles  describing 

certain  parts  from  different  concerns  in 
one  issue. 

For  instance  in  this  issue  we  show 

motor-cylinder  work  as  done  in  the 
shops  of  the  Cadillac,  Chandler, 

Franklin,  Packard  and  Peerless  com- 

panies. 

In  subsequent  issues  will  be  grouped 

articles  on  piston  work,  connecting-rod 
work  and  other  important  automobile 

parts. Never  before,  we  believe,  has  such 

live  material  been  placed  before  the 

automotive  engineer  in  such  accessible 
form. 

Details  of  machining  an  material 

handling  are  shown  that  only  close 

study  can  bring  out,  and  that  few  have 

either  the  time  or  opportunity  of  doing. 

It  amounts  to  an  exchange  of  ideas  be- 
tween some  of  the  best  automotive  en- 

gineers in  the  world  on  subjects  on 
which  they  are  experts. 

No  one  who  has  anything  to  do 

with  the  manufacture  or  handling  of 

automobile  parts  can  afford  to  miss  the 

opportunity  to  study  the  latest  practice 

of  some  of  the  greatest  factories  in  the 
world. 

The  machine-tool  builder  will  also 

find  in  these  group  articles  an  oppor- 

tunity to  study  out  methods  whereby 

his  machines  may  best  be  applied  to 
the  work. 

Editor 
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EDITORIALS 

Getting  Time  to  Read  the 

"American  Machinist" 
FINDING  time  to  read — or  not  finding  it — is  largely 

a  matter  of  habit.  We've  had  some  pretty  positive 
notions  on  this  but  feared  they  might  be  biased.  But 

here's  what  an  old  reader  writes  us : 
"When  I  hear  a  man  say  he  hasn't  time  to  load  the 

American  Machinist,  or  if  I  find  unopened  copies  on  his 

desk,  I  know  he  isn't  the  man  or  the  manager  he  might 
be  and  ought  to  be.  I  often  think  of  the  American 

Machinist  as  I  do  a  fine  micrometer  or  a  set  of  "Jo" 
blocks.  You  don't  use  them  all  the  time  nor  for  all 
purposes.  But  the  man  who  keeps  a  set  of  either  on 
his  desk,  unopened,  would  hardly  be  called  efficient. 

"Every  business  man  reads  his  daily  paper — some- 
times two  or  three.  Yet  it  is  safe  to  say  that  not  10 

per  cent  of  the  time  spent  benefits  his  business.  I  read 
my  American  Machinist  much  the  same  way  as  I  do  the 
dailies.  I  run  over  the  headlines — if  one  interests  me 

I  read  the  synopsis.  If  it's  along  the  line  I  want  I 
read  the  article. 

"I  don't  try  to  read  the  whole  paper.  If  I  find  one 
or  two  articles  in  my  line,  I've  got  more  than  my 
money's  worth.  The  other  articles  are  of  equal  value 
to  some  one  else,  because  you  cover  a  wide  field." 

The  man  who  doesn't  take  time  to  know  what  the 
American  Machinist  prints  in  his  line  every  week  is 
letting  a  good  tool  lie  idle — his  overhead  is  too  high. 

Another  friend  who  has  subscribed  for  the  paper  for 
years  was  chagrined  to  find  that  his  friend  Chordal 
had  written  several  of  his  old-time  articles  during  the 
year  and  that  he  had  missed  .some  of  them.  He  had 

thought  himself  too  busy  to  read — when  in  reality  he 
had  just  got  out  of  the  habit. 

Don't  lose  the  habit  of  looking  over  every  issue — 
you're  sure  to  miss  something. 

To  help  you  to  pick  out  the  articles  you  want  to 

read  we  are  introducing  a  "readers'  page"  which  is 
intended  to  bulletin  the  contents  of  the  issue  and  to 
supplement  the  regular  contents  page.  It  begins  with 
this  issue. 

Manufacturing  Tools  in  the  Shop 
TEN  years  ago  no  shop  was  considered  complete 

without  a  well-equiped  toolroom.  This  meant  a  large 
^  variety  of  machines  capabl*  of  handling  almost  any  kind 

of  work.  Such  an  equipment  is  undoubtedly  justified 
in  shops  having  large  mass  production,  such  as  auto- 

mobiles, machine  tools,  or  other  products.  But  for 
shops  whose  business  is  the  making  of  tools  for  others, 
the  toolroom  seems  to  have  no  place  as  a  separate  de- 

partment. The  tools  for  home  use  should  take  a  shop 
order  and  go  through  the  shop  in  the  regular  way. 

Small  shops  of  any  kind,  except  tool  shops,  can  very 
often  save  time,  trouble  and  expense  by  having  their 
tools  made  by  a  reputable  contract  shop  which  special- 

izes in  tool  work.     Even  some  of  the  large  shops  find  it 

more  profitable  to  do  this  than  to  maintain  a  toolroom 
of  their  own. 

All  sides  of  the  question  should  be  carefully  consid- 
ered before  deciding  which  is  the  best  policy,  not  for- 

getting that  toolroom  machines  are  not,  as  a  rule,  used 
as  continuously  as  those  in  the  productive  part  of  the 
shop. 

Foundation  of  Economical  Manufacture 

ECONOMICAL  manufacture  depends  upon  many 
things,  including  proper  machine  equipment,  suit- 
able jigs,  fixtures  and  tools,  correct  cutting  speeds  and 

broad-visioned  management.  The  foundation  on  which 
economical  manufacture  depends,  however,  is  too  often 
overlooked — that  is,  the  design  and  the  specifications  to 
which  the  article  must  be  made.  For  without  a  design 
as  simple  and  as  easily  machined  as  possible,  and  speci- 

fications which  do  not  demand  unneces.sary  labor  and 
expense,  no  manufacturing  can  be  done  on  a  truly 
economical  basis. 

The  article  by  E.  F.  Creager  on  Waste  and  Salvage 
in  this  issue  brings  out  this  important  point  very  clearly. 
Economical  manufacture  must  begin  with  the  design; 
otherwise,  it  is  impossible  to  secure  best  results. 

Mr,  Creager  also  shows  how  the  practical  shop  man 
can  assist  in  making  the  design  ea.sy  to  manufacture, 
emphasizing  the  benefit  to  be  gained  by  having  regular 
channels  by  which  this  practical  advice  can  be  easily 
secured;  No  matter  what  the  method,  whether  by  com- 

mittees or  direct  consultation  with  the  men  most 
familiar  with  the  work,  the  results  cannot  fail  to  be 

gratifying  when  co-operatioii  is  really  secured. 
The  designing  engineer  can  work  out  many  problems 

which  would  be  impossible  for  the  man  in  the  shop. 
But  when  it  comes  to  deciding  on  coring  a  hole,  or 
casting  slots  or  projection  to  save  planing,  as  compared 
with  leaving  it  to  be  machined,  the  man  who  will  actually 
handle  the  job  can  often  save  the  firm  real  money  if 
consulted  before  the  work  goes  too  far.  We  need  the 
combined  intelligence  of  the  shop  to  secure  the  very  best 
results. 

The  Danger  of  Inadequate  Housing 
Facilities 

THE  final  report  of  the  President's  Industrial  Con- ference sounds  a  warning  regarding  the  intolerable 
housing  situation  in  many  of  our  large  cities. 

What  building  was  done  during  the  war  was  confined 
to  the  enlargement  of  existing  manufacturing  plants  or 
the  construction  of  new  ones.  Little  thought  was  given 
to  the  houses  needed  for  the  many  new  workers  which 
the  big  plants  would  employ,  and  consequently  some  of 
them  will  either  be  without  homes  this  spring  or  the 
victims  of  rent  profiteers.  This  is  essentially  a  com- 

munity problem,  but  the  manufacturer  is  vitally  con- 
cerned and  it  will  pay  him  to  offer  prompt  co-operation 

to  the  public  bodies  struggling  with  the  problem. 
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Shop  equipment  NtwJ 
E.L.DUNN  and  5-.  A.HAND 

Descriptions  of  shop  equipment  in  this  section  constitute 
editorial  service  for  wfiicfi  ttiere  is  no  cfiarge.  To  be 

eligible  for  presentation^  tfie  article  must  not  fiat^  been 
on  tfie  martlet  more  tfian  six  montfis  and  must  not  fiave 

been  advertised  in  tfiis  or  any  previous  issue.  Owing  to 

tfte  news  cftaracter  of  tftese  descriptions  it  will  be  impoS' 
sible  to  submit  tftem  to  tf\e  manufacturer  for  approval. 

-'::.-^m'' •   CONDENSED    • 
CUPPING     IND&X 
Acontinuous  rocord 
ormodorn  dosi^nJ 

"  and  oquipmonU  ■ Tsaam 

Betts-Bridgeford  9-Speed  Geared  Head 
To  meet  the  present-day  requirements  an  all-geared 

head  has  been  designed  by  the  Betts  Machine  Co.,  of 
Rochester,  N.  Y.,  and  applied  to  its  full  line  of  heavy- 
duty  engine  lathes  from  32  to  48  in.  swing. 

The  he'ad.stock,  shown  in  the  illustration,  is  of  the 
all-geai-ed  inclosed  type  and  is  operated  from  the  apron 
by  a  powerful  expanding  ring  friction  clutch  upon 
which  is  mounted  the  driving  pulley.  The  same  move- 

ment which  disengages  the  clutch  automatically  applies 
the  friction  brake,  thereby  stopping  the  machine  in- 

stantly. The  nine  spindle  speeds  are  of  the  selective 
type,  three  direct,  three  back  gear,  three  triple  gear,  and 
are  obtained  and  controlled  by  three  conveniently  located 
levers  on  the  front  of  the  headstock. 

All  speed  changes  are  in  geometric  progression  and 
are  obtained  through  hardened-steel  sliding  gears  and 
positive  clutches  running  in  oil.  The  edges  of  the  gear 
teeth  are  rounded  to  allow  for  instant  and  easy  engage- 
ment. 

There  are  12  gears  including  the  faceplate  and  pinion 
gears.  All  back-  and  triple-gear  speeds  are  through 
faceplate  gear,  the  driving  pinion  of  which  can  be 
disengaged  when  using  direct-spindle  speeds.  An  inter- 

locking device  is  provided  so  that  no  two  speeds  can 
be  engaged  at  the  same  time. 

All  shafts  and  gears  are  located  in  the  base  of  the 
headstock,  thereby  allowing  easy  access,  it  being  neces- 

sary only  to  remove  the  cover.  All  shaft  bearings  are 
bronze  bushed,  and  lubrication  to  bearings  is  obtained 
by  a  pump  located  in  the  headstock  which  distributes 
oil  to  all  of  the  bearings,  eliminating  the  possibility 
of  any  bearing  running  dry,  it  being  necessary  only 
to  keep  the  oil  at  the  height  designated.  When  the 
machine  is  motor  driven,  the  motor  is  mounted  on  top 
of  the  headstock  cover  and  direct  connected  through 
gearing  to  the  main  driving  shaft. 

Streine  Toggle  Type  Forming  Press 
The  Streine  Tool  and  Manufacturing  Co.,  New 

Bremen,  Ohio,  has  brought  out  the  forming  and  roofing 
press  shown  in  the  illustration. 

"This  machine  is  designed  for  making  all  kinds  of 
roofing  and  special  shapes  in  any  length,  up  to  twelve 
feet  and  has  a  large  die  space  which  enables  the  opera- 

tor to  use  dies  of  most  any  description. 
It  also  has  four  removable  wooden  tables  which  are 

supplied  with  gages  on  both  sides  of  the  machine.  This 
makes  it  possible  to  work  two  kinds  of  dies  in  one 

operation. 
The  dies  can  be  removed  either  from  the  side  of  the 

machine,  or  from  the  end.  The  table  arms  are  of  a 
height  so  as  to  bolt  gages  by  removing  the  wooden 
tables.  The  dies  are  located  in  the  machine  by  means 
of  tongue  and  groove,  which  assures  their  being  in 
alignment  at  all  times. 

The  forming  bar  and  hold-down  bar  are  well  bal- 
anced with  springs.  The  toggles  and  shoes  are  accur- 
ately finished,  allowing  the  machine  to  work  very 

smoothly. 

The  machine  is  also  fitted  with  machine  cut  gears 
and  with  a  positive  clutch. 

The  eccentrics  are  made  of  steel  and  keyed  to  the 
eccentric  shaft.  They  are  very  large  in  diameter  and 
have  a  wide  face,  thus  having  a  large  bearing  surface. 

The  machine  is  also  fitted  with  a  box  type  cam  which 
is  keyed  to  the  eccentric  shaft.  This  makes  it  possible 
to  use  a  die  under  the  hold-down  bar  for  the  forming 
of  light  gages  of  metal. 

BETT.S-BRADFORD    9-SPEED    HEAD STREINE    TOGGLE    TYPE    FORillXG    AND   ROOFING    PRES.S 
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Cincinnati  Compression  Coupling 
The  Cincinnati  Ball  Crank  Co.,  Cincinnati,  Ohio,  has 

placed  on  the  market  a  coupling  of  the  compression  type 
as  shown  in  the  illustration  herewith. 

This  coupling  consists  of  five  parts — three  jaws  and 
two  clamping  rings — and  the  only  tool  necessary  to  ap- 

ply it  is  a  hammer. 
In  applying  the  coupling  the  jaws  are  placed  around 

CINCINNATI  COMPRESSION  COUPLING 

the  shaft  and  held  in  position  by  notches  and  corre- 
sponding projections.  The  forged  clamping  rings  are 

then  pushed  over  the  tapered  ends  and  hammered  tight. 
The  assembled  coupling  forms  a  compact  shaft-joint 

and  there  are  no  projections  to  catch  a  workman's 
clothing.  When  shafts  of  two  sizes  are  to  be  coupled,  the 
only  additional  parts  needed  are  three  strips  of  cold- 
rolled  steel  of  the  proper  size  to  fit  between  the  smaller 
shaft  and  the  jaws. 

The  coupling  is  made  in  standard  sizes  from  II  to 
3  inches. 

Lapointe  No.  3  Duplex  Broaching 
Machine 

The  Lapointe  Machine  Tool  Co.,  Hudson,  Mass.,  is 
now  manufacturing,  in  addition  to  its  regular  line  of 
broaching  machines,  a  double  machine  known  as  the 
No.  3  Duplex.  The  machine  is  intended  for  use  in 
factories  where  production  is  handled  on  a  quantity 
basis  and  where  floor  space  is  limited.  The  machine 
is  heavily  built  and  conveniently  arranged  for  opera- 

tion. The  power  is  controlled  through  the  medium  of 
a  patented  clutch  that  furnishes  a  positive  drive,  and 
is  easy  to  operate.  The  two  screws  act  independently, 
the  drive  and  control  for  each  being  entirely  separate, 
they  may  be  used ,  singly,  or  both  together,  and  by 
regulating  the  speed,  two  broaches  of  different  lengths 
may  be  used  at  the  same  time.  Both  screws  are  con- 

trolled from  the  right-hand  side  of  the  machine,  and 
the  left-hand  screw  has  an  additional  control  lever 
on  that  side,  permitting  independent  control  from  either 
side  of  the  machine.  Two  cutting  speeds  of  39  and 
74  in.  per  minute  are  provided  for  each  screw,  and 
the  especially  fast  return  speed  of  196  ft.  per  minute 
assures  a  minimum  amount  of  time  lost  during  the 
return  stroke.  Large  roller  bearings  are  employed 
for  the  thrust,  and  the  driving  nuts  are  10  in.  in 
length. 

The  gears  run  in  one  direction,  are  submerged  in  a 
bath  of  oil,  and  completely  inclosed.  An  oil  gage  on 
the  outside  of  the  gear  case  registers  the  amount  of 
oil.    The  draw-heads  are  made  from  steel  billets;  they 

have  extra  long  bearings  on  the  slideways  to  prevent 
possible  chatter,  and  are  fitted  with  renewable  bronze 
shoes.  A  reservoir  is  located  in  the  front  pedestal  of 
the  machine,  from  which  a  steady  stream  of  lubri- 

cant is  supplied  to  the  vrork  by  a  No.  4  Brown  & 
Sharpe  pump.  The  machine  is  provided  with  a  single 
driving  pulley,  mounted  on  ball  bearings ;  is  easily  adapt- 

LAPOINTB  NO.   3   DUPLEX   BROACHING  MACHINE 

Specifications :  Size,  No.  3  double-screw.  Capacity,  will  cut 
key  ways  up  to  IJ  in.  wide,  or  broach  square  holes  up  to  3  in. 
across  flats  from  drilled  holes  in  steel.  Maximum  stroke.  .50  in. 
Holes  in  faceplate  of  machine  a  in.  (Center  distance  between 
holes  13  in.)  Driving  screws  2?  in.  in  dia..  li  Acme  threads 
per  in.  Length  of  driving  nut  10  in.  Driving  pulley  19  x  65  in. 
Pulley  speed  450  r.p.m.  Speeds  ;  fast  cutting,  74  in. ;  slow  cutting, 
49  in. ;  return,  196  in.  per  min.,  vertical  adjustment  of  draw  head 
1  iV.  in.  below  and  li  in.  above  center  of  faceplate.  Floor  space, 
allowing  for  travel  of  screw  and  broach,  180  x  28  in.  Motor  size recommended   15  hp. 

able  to  motor  drive,  and  when  thus  specified  the  motor 
is  mounted  on  a  bracket  at  the  side  of  the  machine 
and  connected  to  the  drive  shaft  by  means  of  a  silent 
chain. 

Mummert-Dixon  Portable  Radial 
Grinding  Machine 

The  Mummert-Dixon  Co.,  Hanover,  Pa.,  has  placed  on 
the  market  the  portable  radial  grinding  machine  shown 
in  the  illustration  herewith. 

The  machine  is  self-contained,  the  frame  being 
mounted  on  a  substantial  base.  The  trunnions  con- 

nected with  the  frame  are  mounted  on  balls  making  the 
movement  ver.y  easy. 

The  head  can  be  revolved  by  means  of  a  convenient 
crank  handle  operating  through  worm  gearing  and  can 
be  held  at  any  angle. 

MUMMERT  DIXON  PORTABLE  RADIAL  GRINDING 
MACHINE 

Specifications ;  Grinding  wheel ;  face,  3  in. ;  diameter,  20  In. ; 
hole,  2  in.  Speed  of  wheel  arbor,  1,000  r.p.m.  Motor,  hp.,  7i ; 
speed,  1,200  r.pjn.  Length  of  arm.  trolley  to  head,  7  ft  Work- 

ing area;  annular  36  in.;  radial  6  to  8  ft.  Dimensions;  height 
over  all,  5  ft.;  length  overall,  13  ft.  Weight  with  motor;  net, 
2.600  lb. ;  crated.  2,800  lb. :   boxed  for  export,  3,000  lb. 
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lAl The  grinding  head  and  the  trolley  cross-shaft  are 
both  fitted  with  ball  bearings,  which,  together  with 
the  large  track  wheels,  provide  easy  movement. 

The  grinding  wheel  is  driven  by  motor,  through  bevel 
gears  which  are  inclosed  in  a  tight  case  packed  with 
transmission  grease. 

As  the  weight  is  suspended  below  the  center  of  the 
trolley  cross-shaft  and  as  the  head  and  motor  counter- 

balance each  other,  the  arm  naturally  assumes  a  hori- 
zontal position. 

All  moving  parts  except  the  lower  half  of  the  grind- 
ing wheel  are  inclosed. 

The  motor  mounting  can  be  adapted  to  any  type  or 
style  of  motor.  The  motor  control  can  be  mounted  on 
the  side  of  the  frame,  but  as  this  makes  a  rather 
cumbersome  arrangement  it  is  usually  mounted  on  the 
wall  or  on  a  near-by  post  or  column. 

Adams  Short-Cut  Lathe 
The  0.  R.  Adams  Manufacturing  Co.,  Inc.,  Rochester, 

N.  Y.,  has  placed  on  the  market  the  lathe  shown. 
The  headstock  has  six  changes  of  speed,  ranging  from 

43  to  375  r.p.m.  and  speeds  can  be  changed  while  the 
lathe  is  in  operation.  When  the  starting  lever  is  in 
the  neutral  position  the  spindle  is  held  by  a  brake.  The 
spindle  runs  in  taper-bronze  bearings  and  the  thrust  is 
taken  by  self-aligning  ball  bearings.  All  gears  run  in 
an  oil   bath. 

The  feed-gear  box  is  of  the  tumbler  type  and  provides 
for  four  changes  of  feed  from  0.006  to  0.025  in.  per 
revolution,  and  by  changing  gears  at  one  end  of  the 
lathe  a  second  ratio  of  feeds  from  0.010  to  0.042  is 
provided  for. 

The  gear  case  at  the  end  has  reverse  gears  for  chang- 

ADAMS  PHORT-CT'T  T.ATHE 

Specifications:  Swing,  over  bed,  13S  In.:  over  carriage,  73 
In.  Distance  between  centers  20  in.  I^ength  of  bed  48  in.  Weigiit 
1,350    lb. 

ing  the  direction  of  the  feed  as  well  as  an  intermediate 
gear  for  changing  the  ratio.  The  apron  is  of  the  double- 
plate  type  and  is  provided  with  multiple-automatic  stops 
which  operate  a  jaw  clutch  on  the  feed  rod. 

The  carriage  is  provided  with  shear  wipers  both  in 
front  and  rear  and  can  be  locked  in  position  when  using 

the  cross  feed.  The  tool-block  base  is  so  designed  that 
it  can  be  used  for  either  a  plain  or  a  compound  rest. 
The  compound  rest  operating-screw  is  off.set,  making  it 
impossible  for  the  cross-feed  and  compound-rest  handles 
to  interfere.  The  compound-rest  ba.se  is  graduated  in 
degrees  and  both  cross-feed  and  compound-re.st  screws 
are  graduated  to  0.001  in. 

A  taper  attachment  can  be  supplied  and  will  turn 
tapers  up  to  li  in.  per  foot,  the  whole  distance  between 
centers.  Other  extras  include  front  and  rear  tool  blocks, 
back  forming  attachment  and  draw-in-chuck.  Motor 
drive  can  be  arranged  for.  It  is  claimed  that  this  lathe 
will  take  a  cut  equal  to  that  of  a  standard  16-in.  lathe. 

Brown  Precision  Portable 
Potentiometer 

The  potentiometer  illustrated  has  been  developed  by 
the  Brown  Instrument  Co.,  Philadelphia,  Pa.,  to  permit 

the  exact  measurement  of  all  e.m.f.'s  required  in  pyro- 
metry.  While  its  use  is  not  re.stricted  to  such  measure- 

ments, the  ease  with  which  it  can  be  operated  makes 
it  specially  serviceable  for  checking  millivoltmeters  and 

potentiometers  and  directly  determining  the  e.m.f.'s 
of  thermo-couples. 

The  limit  of  accuracy  in  an  instrument  of  this  type 
is  determined  by  the  scale  length,  usually  about  10 
in.  If  a  10-in.  scale  is  calibrated  to  50  millivolts,  one 
millivolt  will  have  a  length  of  one-fifth  of  an  inch.  The 
scale  of  the  Brown  potentiometer  is  nearly  96  in.  in 
length.  With  a  range  to  50  millivolts  each  millivolt 
is  nearly  2  in.  in  length,  graduated  to  one-fiftieth  of 
a  millivolt. 

BROWN    fKECISION     PORTABLE    POTKNTIOAIETKK 
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The  potentiometer  has  a  drum  wire  of  150  ohms 
resistance  and  the  total  instrument  resistance  for  50 

millivolts  is  approximately  4,000  ohms,  including  rheo- 
stats. This  is  gradually  reduced  to  a  minimum  of 

about  3,400  ohms,  when  the  dry  cell  is  exhausted  and 
must  be  renewed.  The  current  required  to  operate 
the  Brown  potentiometer  is  never  more  than  0.00036 
ampere. 

Browning  Quenching  Machine 
The  Machine  Products  Co.,  East  179th  St.,  and  St. 

Clair  Ave.,  Cleveland,  uhio,  has  brought  out  the  Brown- 
ing quenching  machine  illustrated  herewith. 

This  machine  was  developed  to  prevent  the  warping 

of  gear  blanks  while  being  quenched  after  heat  treat- 
ment. A  liquid-tight  diaphi-agm  is  placed  above  the 

bottom,  the  portion  above  being  used  as  a  tank  for  the 
quenching  fluid.  Two  die  castings  are  provided  to 
which  special  dies  made  to  fit  the  gear  blanks  are  to 
be  fastened.  The  gear  blank  is  clamped  between  the 

dies  by  compressed  air  controlled  by  a  four-stage  valve. 
The  clamping  cylinder  is  at  the  top  and  its  align- 

ment is  assured  by  three  rods  fastened  to  the  cylinder 
heads  and  to  a  casting  secured  to  the  diaphragm,  the 
rods  also  serving  as  guides  for  the  upper  dieplate. 
The  submerging  cylinder  is  held  at  the  side  of  the  tank 
in  a  trunnion  casting  which  allows  it  to  adjust  itself 
to  the  necessary  position.  Air  is  furnished  through 
one  of  the  trunnions.  A  lever  connects  the  piston  rod 
of  the  submerging  cylinder  to  a  vertical   rod  passing 

through  a  stuffing-box  in  the  diaphragm.  The  lower  die 
is  fastened  to  the  die  casting  on  this  vertical  rod  while 
the  upper  die  is  fastened  to  the  die  casting  secured  to 
the  piston  rod  of  the  upper  cylinder. 

With  the  four-stage  valve  in  the  first  position  both 
dies  are  raised  out  of  the  liquid.  In  the  second  position 
the  upper  die  is  still  further  raised  and  at  this  time  a 
gear  blank  can  be  placed  on  the  lower  die.  In  the  third 
position  the  upper  die  descends,  clamping  the  gear 
blank  between  both  dies.  In  the  fourth  position  the 
dies  and  gear  blank  are  submerged. 

The  door  in  front  is  for  access  to  the  stuffing-box 
and  all  mechanism  below  the  diaphragm.  Pipe  connec- 

tions are  provided  for  attaching  the  tank  to  a  refrig- 
erating line  for  cooling  and  circulating  the  liquid. 

The  machine  is  42  in.  in  diameter  and  38  in.  high. 

No.  4  Badger  Grinding  Machines 
The  Badger  Tool  Co.,  Beloit,  Wis.,  has  added  to  its 

line  the  No.  4  grinding  machine  shown  in  the  illustra- 
tion. The  spindle  is  mounted  in  both  radial  and  thrust- 

ball  bearings  and  carries  on  one  end  a  disk  for  abrasive 
paper  and  on  the  other  end  a  chuck  for  a  cylinder 
wheel.  The  table  at  the  left-hand  side  is  a  plain  swinging 
table  while  the  one  at  the  right  is  provided  with  a 
lever  feed. 

The  machine  can  be  furnished  with  dust  hoods  for 
dry  grinding  and  with  guards,  pump  and  connections 
for  wet  grinding. 

^■1 

^^H^^^H 
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►  it. — — ^ 

BROWNING  QUENCHING  MACHINE 

NO.    i    BADGER    GRINDING    MACHINE 

Capacity:     Disk,  18  in.;  chuclv.  14   in.     Diameter  of  spindle,   2  in. 
Pulley,  7i  X  41  in.     Weight  complete  with  countershaft  and  press 

for   gluing   disks.    2.300   lb. 

Higley  Cold  Sawing  Machine 
The  Higley  Machine  Co.,  South  Norwalk,  Conn.,  with 

offices  in  the  Singer  Building,  New  York  City,  has 
added  another  sawing  machine  to  its  line.  This  latest 

model,  known  as  the  "11 J  B"  has  a  capacity  up  to  3 
in.  on  either  square  or  round  stock.  With  the  work 
clamps  ai  i  anged  as  shown,  four  1  i-in.  rods  may  be  cut 
off  at  the  same  time  and  by  shifting  the  V-plate  on  the 
table  one-quarter  turn,  two  3-in.  rods  may  be  cut  off  in 
a  like  manner.     The  J-hp.  motor   is  connected  to  the 
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drive  shaft  through  heavy  spur  gearing.  The  shaft 
runs  in  bronze-bushed  bearings  and  carries  on  its 
right-hand  end  a  worm  of  hardened  steel,  meshing  with 
a  bronze  gear.  On  the  same  shaft  is  carried  the 
sprocket  that  is  geared  to  the  saw.  The  worm  is 
provided  with  thrust  bearings  of  ample  size  that  are 
easily  accessible.  An  automatic  arrangement  regulates 
the  depth  of  the  cut  and  returns  the  saw  to  its  lowest 
position  when  the  cut  is  completed.  The  machine  base 
is  used  as  a  reservoir  for  the  lubricating  oil  which  is 
circulated  by  means  of  a  vane  type  suction  pump  of 
large  capacity.  The  machine  is  made  for  belt  drive  as 
well  as  for  motor  drive,  the  multiple  clamping  arrange- 

ment being  furnished  with  either  type. 

Berwick  Electric  Rivet  Heater 

Electric  rivet  heaters  of  the  type  shown  are  manu- 
factured by  The  American  Car  and  Foundry  Co.,  165 

Broadway,  New  York  City.  The-  design  employs  the 
step-down  transformer  principle  and  it  is  claimed  that 
it  reduces  the  percentage  of  spoiled  rivets;  that  there 
is  no  smoke  or  heat,  and  but  slight  fire  risk. 
On  account  of  the  low  voltage,  there  is  no  danger 

to  the  operator,  either  when  placing  the  rivet  in  the 
heater  or  when  removing  the  same.  Plain,  uninsulated 
tongs  can  be  used,  and  it  is  not  necessary  for  the  oper- 

ator to  wear  gloves  or  goggles  to  protect  himself. 
Each  heating-unit  in  the  furnace,  called  an  electrode, 

consists  of  an  open,  flexible,  secondary  link,  with  two 
solid  copper  terminals  called  the  jaws.  The  lower  jaw 
is  connected  to  a  treadle  which,  when  pressed  dovm, 
makes  an  opening  according  to  the  capacity  of  the 
machine,  into  which  is  inserted  vertically  the  rivet  to 
be  heated.  This  lower  jaw  ascends  and  holds  the  rivet 
firmly  in  place  when  the  operator  removes  his  foot  from 

BERWICK  EI.ECTKi(     KIVET   HEATER 

the  treadle.  It  is  through  these  jaws  that  the  low- 
voltage  high-amperage  current  passes  to  the  rivet. 

In  addition  to  the  service  switch  a  heat-control  device 
is  provided,  giving  three  changes,  low,  medium  and 
high.  Low  heat  is  used  for  the  smaller  size  rivets, 
or  when  only  a  limited  hourly  capacity  is  demanded. 
Medium  heat  is  used  for  the  intermediate  size  rivets, 
or  for  a  larger  volume.  High  heat  is  used  on  the  largest 
size  rivets,  within  the  capacity  of  the  machine;  or  when 
a  maximum  volume  of  the  smaller  sizes  is  required. 

The  heater  is  provided  with  chain-hooks  so  as  to  be 
lifted  with  a  crane,  the  smaller  sizes  are  fitted  vnth 
wheels  when  required,  and  when  so  ordered  a  pressed- 
steel  hood  is  furnished  as  a  protection  against  the 
weather.  The  heater  is  made  in  a  number  of  difl'erent sizes. 

Ryerson-Conradson  Plain  Radial 
Drilling  Machine 

A  radial  drilling  machine,  known  as  the  Ryerson-Con- 
radson two-motor  high-power  radial  drilling  machine  is 

sho\vn  in  the  illustration.  It  is  being  placed  on  the 
market  by  Jos.  T.  Ryerson  and  Son,  Chicago,  111.  This 
machine  is  built  in  three  sizes,  with  4,  5  and  6-ft.  arms. 
Among  the  principal  features  is  the  gearing  which  has 
been  greatly  simplified  so  that  only  four  shafts  and  six- 

teen gears  are  required  for  the  full  range  of  speeds  and 
feeds.  The  spindle  and  driving  shafts  are  all  contained 
in  a  single  cast-iron  box.  Only  spur  gears  are  em- 

ployed, eliminating  bevel  gears  altogether. 
The  head  is  mounted  on  S.K.F.  ball-bearing  rollers 

and  travels  on  the  top  face  of  the  box-section  arm  to 

which  it  is  held  by  a  plate,  guided  by  parallel  V's  on 
the  under  side  of  the  arm.  The  plate  also  serves  to 
hold  the  head   in  alignment  with  the  arm.     The  ball- 
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Portable  Graphoscope  Projector 
A  motion  picture  machine  designed  especially  for 

the  use  of  .salesmen  has  been  introduced  by  the  Grapho- 
scope Development  Co.,  50  East  42nd  Street,  New  York 

Ki'ERSON-OONRADSON  KADI.Mj  DRILLING   M.\OHINE     ^ 
Specifications:  Built  in  tliiee  size's,  4,  5  and  6  ft.:  base  height, 

7J,  8J  and  9J  in,  :  ba.se  size  in  fiont  of  column,  36  x  53,  42  x 
6i)l,  48  X  78  in.  ;  vertical  range  of  arm,  38,  42,  48  in.  ;  horizontal 
range  of  head,  39J,  51J,  64  in.  ;  maximuni  distance  from  spindle 
to  base,  62,  70,  80  in.  ;  minimum  distance  from  spindle  to  base, 
8,  10,  12  in.  :  number  of  spindle  speeds,  16 ;  range  of  spindle 
speeds,  19  to  310  :  number  of  spindle  feeds,  fine  set,  8,  range 
0.00,5  to  0.078  in.,  coarse  .set,  8.  range  0.023  to  0.370  ;  motor,  main 
drive,  5,  7J,  10  hp.  :  motor,  elevating,  2,  3,  5  hp.  ;  spindle,  vertical 
traveise,  16,  18,  20  in.:  bored  to  Morse  taper.  No.  5;  total  height, 
120,  133,  144  In.:  flooi-  space,  78,  97,  116  in.  radius:  weight  with- 

out motors,  9,000,  12,000,  15,500  lb.  :  weight  of  motors  and  elec- 
trical  equipment,    850,    1,000   and    1,200    lb. 

bearing  rollers  on  which  the  head  is  mounted  are  pro- 
vided with  eccentric  shafts  which  permit  adjustment 

for  wear. 
The  spindle  drive  is  from  a  vertical  reversible 

motor  mounted  on  the  head  which  is  direct-connected  to 
the  drive  shaft  by  a  self-aligning  coupling.  Conical 
friction-type  clutch  gears  provide  connection  to  the 
drive  shaft,  and  four  gears  keyed  to  the  clutch  shaft 
drive  the  spindle  sleeve  through  change  gears  on  an 
auxiliary  shaft.  Sixteen  spindle  speeds,  from  19  to  310 
r.p.m.,  can  be  obtained  by  shifting  levers,  all  of  which 
are  on  the  head. 

Two  series  of  8  feeds  each  are  provided  and  these 
range  from  0.005  to  0.078  in.  and  from  0.023  to  0.370  in. 

per  revoiut.on.  All  feeds  ai-e  disengaged  instantly  by  a 
friction  clutch  on  the  hand  wheel  shaft,  and  this  may 
also  be  controlled  by  an  adjustable  stop  which  disengages 
the  feed  when  the  desired  depth  has  been  reached. 

For  tapping,  the  motor  is  reversed,  which  can  be  accom- 
plished instantaneously  without  shock  on  the  transmis- 

sion or  wear  on  the  friction  clutches. 
An  independent  motor  is  mounted  on  the  top  of  the 

column  for  raising  and  lowering  the  arm,  driving  the 
elevating  screw  through  a  reducing  gearing.  Limit 
switches  are  provided  which  open  the  motor  drive  cir- 

cuit and  thus  protect  the  machine. 
The  arm  is  attached  to  the  column  by  a  long  sleeve 

and  is  mounted  on  ball-bearings.  A  pneumatic  clamping 
device  for  the  arm  can  be  furnished  if  desired. 

I'ORTABLK  GRAPHO.SCOPK    PRO.IB('TOK 

City.  The  complete  unit,  ready  to  run,  is  contained 
in  a  case  the  size  of  an  ordinary  suit  case.  It  has 
a  motor  drive  and  is  simply  constructed,  as  may  be 
seen  from  the  illustration  and  is  said  to  be  fireproof. 
It  uses  standard  film  and  will  project  a  good  picture 

10  ft.  square,  at  a  distance  of  35  ft.  For  a  quick  demon- 
stration, such  as  showing  the  operation  of  machinery, 

etc.  in  motion,  the  pictures  may  be  projected  on  a 
blotting  pad  or  other  improvised  screen  placed  at  a 
distance  of  2  or  3  ft.  from  the  lens.  A  picture  thus 
displayed  shows  clearly  in  subdued  daylight  without 
darkening  the  room.  About  1,000  ft.  of  film  will  carry 
a  very  concise  story  to  prospective  customers. 

Gammons  Taper  Pin  Reamer 

The  spiral  reamer  shown  is  a  product  of  the  Gammons- 
Holman  Co.,  Manchester,  Conn.  It  is  claimed  that  the 
spiral  design  permits  holes  to  be  reamed  at  any 
reasonable  speed  and  feed  with  a  minimum  risk  of 
breakage. 

It  cuts  rapidly  and  freely;  the  chips  resembling  steel 
wool.  It  is  intended  for  use  in  drilling  machines, 
and  in  addition  to  reaming  holes  for  taper  pins  is  said 
to  be  useful  in  die  making  for  removing  the  metal  be- 

tween holes  that  have  been  drilled  close  together.  The 
reamer  is  made  in  all  standard  sizes  for  taper  pins 
having  1  in.  taper  to  the  foot,  and  can  be  furnished  on 
order   with   special    taper   if   required. 

GA.M.MO.N'S    TAPER    PIN    REAMER 
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Grand  Rapids  Tap-Grinding   Machine 
Machine   Co.,   Grand 
line  the  tap-grinding 

The  Grand  Rapids  Grinding 
Rapids,  Mich.,  has  added  to  its 
machine  illustrated  herewith. 

This  machine  is  intended  for  grinding  the  taper  at 
the  end  of  a  tap  and  the  clearance  back  of  the  cutting 

GRAND   RAPIDS   TAP-GRINDING   MACHINE 

edge  thus  formed.  Any  desired  taper  can  be  ground. 
The  clearance  produced  is  convex  and  eccentric. 

In  grinding,  the  tap  is  held  between  centers  and 
swung  into  grinding  position.  An  adjustable  stop  and 
an  indexing  finger  provide  means  for  grinding  the 
same  taper  and  clearance  on  each  of  the  lands.  Either 
right-  or  left-hand  taps  from  a  to  3  in.  diameter  can 
be  ground. 

The  regular  equipment  includes  a  truing  device  com- 
plete with  diamond. 

Hercules  8-In.  Gear-Hobbing  Machine 
The  Hercules  Machine  &  Tool  Co.,  Astoria,  N.  Y., 

with  sales  offices  at  404  Broome  St.,  New  York  City, 
has  improved  the  design  of  its  8-in.  gear-hobbing 
machine.  A  special  device  providing  means  for  exact 
adjustment  is  now  used  for  centering  the  hob.  For 
generating  spiral  gears  a  differential  is  employed  which 
simplifies  adjustment  and  assures  precise  machine  oper- 

ation. Automatic  stops  are  provided  for  disconnecting 
the  feed  when  machining  either  spur,  spiral  or  worm 

gears.  An  effective  cutting  lubricant  supply  system  is 
furnished  when  required,  which  includes  tank,  pump, 
piping,  etc.,  complete.  A  special  arbor  support  designed 
to  hold  securely  a  gear  blank  with  small  bore  is  fur- 

nished as  an  extra.  As  may  be  seen  from  the  illustra- 
tion, this  is  held  in  a  position  that  allows  the  chips 

to  drop  free  from  the  cut. 

HERCULES  8-IN.   GEAR-HOBBING  MACHINE 

Specifications;  Capacity,  generating  steel  gears,  10  D.P. ;  out- 
side diameter  of  largest  gear  cut,  8  in. ;  widtli,  6  in. ;  minimum 

distance  from  center  of  work  arbor  to  center  of  hob  mandrel, 
i  in. ;  size  of  countershaft  pulleys,  8  x  3  in.  ;  speeds  of  counter- 

shaft, 180  and  360  r.p.m. ;  floor  .space  of  machine,  24  x  36  in.;  net 
weight,  1.050  lb.  ;  domestic  shipping  weight,  1,250  lb. :  export  ship- ping weight,  1,350  lb. 

White  Lines  on  Blueprints 
By  D.  C.  Howard 

It  frequently  is  desirable  on  blueprints  to  have  some 
lines,  such  as  section  designations,  stand  out  from  the 
others  in  point  of  whiteness  in  the  finished  blueprint. 

To  secure  this  result,  and  to  do  cross-hatching,  etc., 
with  very  fine  lines  and  still  have  strong  white  lines  on 
the  print,  use  vermilion  moist  color  of  any  of  the 
standard  French  or  other  makes. 

Mix  the  water  color  very  thick  and  apply  to  the  pen 
with  a  camel's-hair  brush.  The  color  will  cake  quickly 
in  the  pen  and  will  necessitate  frequent  cleansing. 
However,  the  resulting  white  lines  on  the  blueprint  will 
be  deeper  and  purer  than  can  be  obtained  by  the  use 
of  India  ink. 
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WHAT  to  El^D 
t^^mazi  in  a  huny 

iiiivi^ 

A  PAGE  like  this  is  such 

a  departure  for  a  con- 
servative old  paper  like  the 

Avuerican  Machinist  that 
we  have  hesitated  a  little 

about  introducing  it.  Not 

that  we  haven't  had  special 
features  to  talk  about ;  we 

have.  Every  issue  of  1920 
has  had  at  least  one. 

We     almost     let     it     go 

last    week   to    congratulate 
ourselves      on      the      lead- 

ing article,  but  decided  to  hold  back  until 
the   first    issue   of   the   new   month.      This 
number  happens   to  bear  the   date   of  tne 
Feast    of    All- 
Fools.     We 

hope  that  there 

will  be  no  sig- 
nificant   c  0  n  - 

n  e  c  ti  0  n    be- 
tween   our    in- 

novation  and 
the     usual 

events   a  s  s  o - 
ciated    with 

this  joyful  oc- 
casion. 

In  this  issue 
and  in  several 

of  the  succeed- 

ing ones  we  have  gathered  together  careful,  detailed  in- 
formation on  machine  work  in  the  shops  of  some  of  the 

best-known  automobile  manufacturers.  We  are  limiting 
the  discussion  this  week  to  cylinder  operations  and  to 
make  the  material  as  useful  as  possible  have  put  the 
methods  used  in  five  different  plants  under  one  head, 
with  the  idea  that  comparison  will  be  easier  that  way. 

This  information  is  so  timely  that  it  has  been  given 
leading  space.  It  was  secured  by  Fred  Colvin  who  has 
been  devoting  a  good  part  of  his  time  for  the  last  six 

months  to  a  study  of  the  machine-shop  end  of  the  auto- 

mobile industry.  Unfortunately  we  couldn't  get  all  the 
cylinder  data  into  one  issue.  The  rest  of  it  has  been 
printed  in  previous  numbers. 

To  get  some  of  the  well-known  "human  interest"  into 
this  subject  we  have  secured  photographs  of  several  of 
the  big  men  of  the  companies  represented  bv  these 
articles.  Here  we  have  Alvan  Macaulay,  president  of 
the  Packard  Motor  Car  Co.  since  1916,  and  general  man- 

Nobody  who  is  holding  down  a  man's  job  has 
time  to  read  all  of  the  American  Machinist.  On 
the  other  hand  there  are  some  articles  in  every 

number  that  you  can't  afford,  to  miss.  We  are 
running  this  page,  to  save  your  time  by  pointing 
out  the  articles  in  this  issue  that  are  aimed  at 

men  holding  jobs  like  yours.  Read  the  editorials 

— they  are  short  and  to  the  point.  The  "Sparks" 
will  give  you  the  latest  nexus  of  the  macldne 

industry.  The  "Shop  Equipment  Neivs"  columns 
show  the  innovations  in  tools  and  methods. 

ager  from  1910  until  now. 
Mr.  Macaulay,  general- 
managed  the  Burroughs 
Adding  Machine  Co.  for 

ten  yeans  before  the  Pack- 
ard got  him  and  before 

that  he  was  attorney  and 
director  of  engineering 

and  development  for  the 
National  Cash  Register  Co. 

He  is  a  Lehigh  man  and 
studied  law  at  George 

Washington  University. 

John  Wilkinson,  vice  president  of  the 
Franklin  Automobile  Co.,  is  one  of  the 

real  pioneers  of  the  motor  game.     He  built 

his  first  four- 
cylinder  motor 
in  1898  and  his 
first  s  i  X  in 
19  0  5.  The 

Franklin  peo- 

ple claim  that 
these  were 

both  "firsts"  in their  field.  In 

1902  Mr.  Wil- 
kinson started 

his  campaign 

for  weight  re- d  u  c  t  i  0  n  by 
switching 

from  water  to  air  as  a  cooling  medium.  This 
change  took  nerve  but  the  present  standing  of  his 
company  and   its  product  vindicates  him. 

The  other  gentleman  is  F.  F.  Beall,  vice  president  of 
manufacturing  for  Packard.  He  is  both  a  practical  and 
a  technical  man  and  has  been  with  his  company  for  more 
than  ten  years.  Much  of  the  excellent  modem  shop 

equipment  in  the  Packard  shops  and  many  of  the  effi- 
cient manufacturing  methods  are  due  to  his  efforts. 

The  men  from  the  other  companies  included  in  our 
series  will  get  their  turn  later.  Space  prevents  putting 
them  all  in  at  once  as  we  would  like. 

We  haven't  much  room  left  to  talk  about  the  other 
articles  this  week,  but  we  want  to  call  attention  to  Com- 

mander Gatewood's  description  of  the  Balboa  pattern 
shop  and  Captain  Henry's  suggestions  for  standardizing 
the  classification  of  grinding  machines.  The  latter  offer>; 
an  excellent  opportunity  for  come-backs  and  a  chance  to 
get  your  name  in  print,  for  there  is  still  much  to  be  said. 
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Commercial  Aviation,  Its  Development  Since 
the  War  and  Its  Scope  in  the  Future 

By  F.  HANDLEY  PAGE 

THE  DEVELOPMENT  of  aviation,  from  primitive 

to  modern  times,  the  needs  in  this  field  today  and 
the  prospects  of  the  future  regarding  the  airplane 

as  a  commercial  factor,  were  the  salient  features  of  a 

most  interesting  and  instructive  address,  delivered  last 

Tuesday  evening  by  F.  Handley  Page,  one  of  the  world's 
foremost  aeronautic  engineers  and  constructor  of  the 

famous  Handley-Page  aeroplane.  The  occasion  was  a 

joint  meeting  of  the  Aero  Club  of  America  and  the 
New  York  Electrical  Society.  Mr.  Page  spoke  in  part 
as  follows: 

"There  are  three  ways  in  which  man  can  travel  over 
the  earth — by  land,  by  sea  and  by  air. 

"The  first  development  of  the  world's  history  in  the 
primary  geological  formations  was  the  development  of 
sea  travel  by  the  lowest  order  of  life,  when  the  only 
living  forms  which  existed  were  of  the  jellyfish  variety. 

"With  the  coming  of  the  secondary  geological  forma- 
tions, there  appears  on  the  earth  those  strange  reptiles, 

of  which  remains  have  been  found  all  over  the  world, 
and  this  development  traveled  by  crawling  all  over  the 
world. 

Traveling  on  Foot 

"When  man  first  appeared  in  this  world  his  means  of 
progress  were  limited  to  the  use  of  his  arms  and  feet. 
His  speed  of  travel  for  long  periods  was  not  more  than 
5  miles  per  hour,  due  to  the  fact  that  his  weight  per 
horsepower  was  high,  being  of  the  order  of  1,500  lb. 
weight  per  horsepower.  To  improve  this  method  of 
land  travel,  he  trained  mammals  which  were  then  on  the 
earth,  such  as  the  horse,  elephant,  buffalo,  etc.,  and 
combining  his  weight  with  theirs,  attained  a  total  less 
weight  per  horsepower  than  in  the  case  of  his  own 
undivided  effort. 

"The  invention  of  mechanical  devices,  such  as  the 
wheel-barrow  by  the  Chinese,  added  to  the  facilities  at 

man's  disposal  and  increased  the  speeds  to  which  he 
could  attain. 

"The  ultimate  development  of  natural  land  travel  is 
seen  in  the  development  of  the  stage  coach  in  the  last 
century  and  the  fast  trotting  sulkies  that  race  today. 
You  will  notice  in  each  case  that  high  speeds  are  only 
attained  where  the  weight  per  horsepower  is  reduced, 
and  where  this  is  made  extremely  small,  carrying 
capacity  is  also  practically  redu2ed  to  nothing.  Higher 
speeds  than  these  were  not  attainable  by  an  altered 
mechanical  development.  As  you  can  readily  realize, 
some  inventor  might  have  endeavored  to  place  the  horse 
inside  the  stage  coach  driving  through  a  cog  wheel 
mechanism,  and  by  such  a  means  endeavor  to  have 
obtained  a  bigger  mechanical  efliciency  than  by  allowing 
the  horse  to  run  on  the  ground  and  both  support  its 
own  weight  and  drag  after  it  the  vehicle  to  which  it 
was  attached.  Such  a  development,  as  you  can  see,  is 
quite  an  impossible  one,  and  no  further  progress  can  be 
made  until  the  prime  mover  driving  the  vehicle  was 
reduced  in  weight  and  cubic  feet  capacity  per  horse- 
power. 

"With  the  development  in  the  last  century  of  the 

steam  and  gasoline  engine,  a  great  progress  was  im- 
mediately made  which  you  see  perfected  in  the  auto- 

mobile and  railroad  engine.  If  you  realize  the  small 

weight  per  horsepower  and  space  occupied  by  the  gaso- 
line or  steam  engine,  you  can  readily  understand  the 

basic  reason  for  the  increase  in  speed  that  has  been 
obtained  with  these  improvements. 

"On  the  sea,  developments  proceeded  on  much  the  same 
lines.  Man  in  his  primitive  state  could  swim — an  art 
learned,  no  doubt,  from  imitation  of  the  fishes — and 
later  he  was  able  to  improve  his  speed  by  the  use  of 
boats  carved  out  of  the  trunks  of  trees.  The  develop- 

ment of  transport  on  the  sea  was  a  slow  one  and 
eventually  the  motive  power  of  the  wind  was  utilized 
and  replaced  multiplication  of  man  power  that  was  used 
in  the  old  Roman  galleys.  Higher  speeds  were  attained, 
owing  to  the  reduction  in  the  weight  of  horsepower 
that  was  obtained  by  the  use  of  sails  and  the  small 
amount  of  room  which  they  occupied,  compared  with 
the  necessary  men  that  would  otherwise  have  been 
required  to  row  such  a  vessel. 

"Sails  had,  however,  their  limit,  the  motive  power  was 
fickle  and  not  to  be  relied  on  and  the  development  of 
man  power  as  a  rower  was  impossible.  As  man  develops 
an  average  of  1  hp.  for  continuous  effort,  it  would 
require  something  like  one  quarter  of  a  million  men  to 
develop  the  horsepower  sufficient  to  drive  the  Maure- 
tania  across  the  Atlantic,  a  number  of  men  which  has 
only  once  been  exceeded  and  carried  in  one  ship.  I 
refer  to  the  crossing  of  those  millions  of  people  in  the 

good  ship  Mayflower. 
"Steam  and  the  gasoline  engine  made  high  speed 

ocean  travel  possible,  and  were  it  not  for  ocean  weather, 
further  developments  would  be  possible  on  the  lines  of 
the  hydroplane  and  skimmer. 

Problem  of  Aviation 

"When,  however,  one  turns  to  the  problem  of  aviation 
and  its  use  by  man  as  the  means  of  transport,  one  is 
confronted  by  the  fact  that  it  has  never  been  possible 
to  have  birds  large  enough  on  whose  back  man  might 
mount  and  learn  to  fly.  In  the  secondary  period  of  the 

world's  geological  formation,  there  existed  great  flying 
reptiles  known  as  pterodactyls,  and  the  development  of 
the  lizard  into  a  large  flying  bat.  These,  although  30  or 
40  ft.  in  span,  did  not  exist  concurrently  with  man  and 
their  influence  on  air  transport  was  nil.  Birds  existed 
at  the  same  time  and  we  have  the  evidence  of  the 
remains  of  the  Archeopteryx  to  show  what  they  were 
like.  They  were  a  bird  developed  from  a  lizard  and  had 
a  very  large  tail  in  comparison  with  the  winged  forma- 

tion. It  has  always  seemed  to  me  that  the  early  develop- 
ment of  these  birds  was  very  much  like  airplane 

development  in  that  they  started  with  large  tail  area, 
which  was  progressively  decreased  as  the  development 
of  the  bird  or  machine  was  progressed. 

In  the  great  blank  which  separates  the  .secondary 
from  the  tertiary  period  of  geological  formation,  all 
these  teeming  masses  of  reptilian  life  disappeared,  so 

that  when  we  turn  to  the  development  of  mammal  -life. 
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man  had  no  means  at  hand  to  indicate  how  he  could 
achieve  successful  flight. 

"Let  us  briefly  review  then  the  stage  to  which  mechan- 
ical transport  had  reached  before  the  present  flying 

era.  Speed  on  the  ground  was  about  100  miles  per 
hour,  although  some  special  experimental  trains  were 
built  and  operated  near  Berlin  about  15  years  ago 
which  attained  a  speed  of  120  miles  per  hour.  On  the 
ocean,  the  fastest  torpedo  boats  had  reached  speeds  of 
between  40  and  50  miles  per  hour,  and  both  these  means 
of  transport  had  reached  the  economical  limits  of  weight 
per  horsepower  development,  and  for  further  progress, 
man  had  to  turn  to  the  new  element,  namely,  the  air, 
the  invention  of  which  had  been  made  possible  by  the 
development  of  the  gasoline  motor. 

"Aviation  in  the  early  days  was  a  case  of  managing 
to  keep  off  the  earth  at  all  cost  but  without  any  thought 
of  efficiency.  The  weight  per  horsepower  was  in  the 
neighborhood  of  40  to  50  lb.,  the  modern  starting  point 
of  successful  flights  for  the  Wright  Brothers  in  this 
country  in  1903.  Then  followed  the  improvement  of 
machines  from  an  efficiency  point  of  view,  the  stream 
lining  of  the  body,  the  improvement  of  plane  areas,  the 
reduction  in  weight  per  horsepower  of  the  motor, 
together  with  improved  methods  of  carburetion.  All 
these  lessened  the  weight  per  horsepower  of  the  air 
vehicle  and  permitted  of  the  atainment  of  higher 
speeds.  So  from  the  old  machines  doing  about  40  to  50 
miles  per  hour  with  a  weight  per  horsepower  of  40  to 
50  lb.,  we  have  progressed  to  the  modern  scout  whicn 
only  weighs  7  or  8  lb.  per  horsepower  all  told  and  has 
a  top  speed  of  150  or  160  miles  per  hour  in  still  air. 

War  Speeded  Development 

"The  millions  which  have  been  spent  in  every  country 
in  air  development  have  made  this  great  progress 
possible  and  aircraft  movement  is  exceedingly  fortunate 
in  that  amidst  the  great  suffering  caused  by  the  war, 

the  aircraft  industry  has  reached  a  point  of  develop- 
ment which  it  could  not  have  attained  by  years  of 

normal  peaceful  achievement. 

"Of  this  development  full  advantage  should  be  taken 
so  that  the  investment  so  made  is  not  lost.  In  this 
direction,  with  the  coming  of  peace,  we  have  devoted 

our  energies  in  the  research  department  to  the  perfect- 
ing of  an  airplane  with  less  weight  per  horsepower  but 

still  a  high  speed  of  travel. 

"The  type  of  machine  which  we  now  have  flying  has  a 
useful  weight  of  3,500  lb.  apart  from  petrol  and  oil  or 
crude,  a  speed  of  115  miles  per  hour  and  a  non-stop 
flying  capacity  of  500  to  600  miles.  With  the  later 
improvements  that  we  now  see  possible,  we  expect  to 
reduce  to  300  the  horsepower  required  for  this  perform- 

ance, with  a  corresponding  decrease  in  cost  of  opera- 
tion. The  same  advantage  too  can  be  gained  in  small 

machines  and  we  can  visualize  a  small  machine  of  25 
horsepower  capable  of  carrying  pilot  and  passenger  at  a 
speed  of  100  to  110  miles  per  hour  for  a  non-stop  dis- 

tance of  400  to  500  miles.  If  we  now  look  back  along 

the  whole  long-drawn-out  history  of  the  world's  eco- 
nomic development,  can  we  not  at  this  moment  feel 

that  we  stand  at  a  new  point  of  development  in  the 

world's  history  and  that  the  airplane,  developed  as  it  is 
today,  improved  still  further  as  it  will  be  tomorrow, 
points  the  finger-post  along  the  line  of  commercial 
development  and  shows  us  the  instrument  at  hand  for 
future   development? 

"Of  this  development  we,  in  England,  have  been  able 
to  take  advantage  and  with  the  ground  work  available 
and  large  machines  converted  from  war  purposes  to 
those  of  peace,  it  was  easy  to  start  services.  The 
results  have  been  very  satisfactory. 

"Although  we  have  been  operating  only  during  the 
winter  months,  for  flying  outside  England  was  not 
permitted  before  Sept.  1,  1919,  we  have  flown  no  less 
than  82,428  miles,  have  carried  4,201  passengers  and 
49,457  lb.  of  freight  without  injury  to  a  single  pas- 

senger or  loss  of  a  pound  of  freight,  a  record  which  can 
surely  challenge  any  other  means  of  transportation. 
These  records  show  what  can  be  done  even  with  a  new 
improvised  service  organized  quickly  on  the  coming  of 

peace. "The  influence  of  air  transport  is  going  to  be 
enormous  in  the  world's  development.  To  a  great 
country  such  as  the  United  States  of  America,  where 
towns  are  separated  by  great  distances,  the  airplane  will 
act  like  a  gigantic  hand  and  squeeze  these  towns  and 
cities  closer  together.  Distances  are  measured  by  man- 

kind by  the  time  which  it  takes  to  go  from  one  place  to 
another.  The  distance  of  1,000  miles  or  so  from  New 
York  to  Chicago  means  nothing  to  the  business  man. 
He  knows  only  of  the  20  hours  on  the  train.  By  air, 
in  7  or  8  hours,  or  less  with  a  following  wind,  Chicago 
moves  closer  to  New  York  and  is  no  further  away  from 
the  point  of  view  of  time  in  the  air  than  Syracuse  is 
on  the  railroad  today. 

"If  I  have  spoken  of  the  development  only  on  the other  side  and  left  out  the  great  flights  which  have  been 
made  here,  such  as  the  continual  service  between  Wash- 

ington and  New  York,  the  flights  of  Colonel  Harts  on 
the  Martin  Bomber  around  the  Rim,  Mr.  Lawson's 
great  flight  on  the  Lawson  air  liner,  Commander 
Reade's  great  work  with  the  NC-4  as  well  as  the  work 
all  over  the  country  of  Curtiss  machines  and  many 
others — if  I  have  not  referred  to  these,  it  is  only  be- 

cause I  am  a  stranger  to  this  country.  I  have  touched 
more  fully  on  the  work  done  on  the  other  side,  because 
with   it  I   am   more  acquainted." 

Following  the  address,  the  flight  of  the  giant 
Handley-Page  airplane  from  London  to  Warsaw  was 
shown  in  moving  pictures.  Mr.  Page  explained  the 
features  of  the  flight  as  the  pictures  appeared  on  the screen. 

Employment — One  day  a  stalwart  Scandinavian 
appeared  in  the  employment  office  looking  for  "vork." 
The  agent  had  on  his  desk  a  requisition  for  more  help 
in  the  press  department,  so  after  the  few  preliminary 
questions  dear  to  the  heart  of  an  employment  agent,  he 

asked  the  Swede  if  he  "ever  worked  on  a  press?" 
"Yas,"  replied  Eric,  "I  run  plenty  prass." 
"What  kind  of  press?" 

"Plenty  big  prass,"  and  here  the  applicant  mad. 
motions  with  his  hands  to  indicate  that  the  presses  with 
which  he  was  familiar  would  occupy  all  the  space  in 
the  room  in  which  they  stood.  The  agent  was  duly 

impressed  with  the  magnitude  of  the  machinerj-  but 
wanted  more  specific  information. 

"Yes;  but  what  kind  of  press  was  it?  Was  it  a  draw- 
ing press;  a  punch  press;  or  a  hydraulic  press?"  What 

did  it  make?" "Cider,"  answered  Eric. 
He  was  not  hired. 
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What  Other  Editors  Think 
Beware  of  the  Metric  System 

Propaganda 
Henry  Harrison  Lewis,  Editor  of  Industry 

IT  IS  intimated  that  in  the  near  future  a  bill  will  be 

introduced  in  the  House  of  Representatives  by  a  mem- 
ber of  the  Committee  on  Coinage,  Weights  and  Meas- 

ures to  make  the  metric  system  compulsory  in  the 
United  States  after  a  certain  period,  possibly  within 
five  years.  During  the  last  two  or  three  years  there  has 
been  a  persistent  campaign  going  on  in  this  country  to 
induce  Congress  to  change  our  system  of  weights  and 
measures  and  substitute  the  metric  system.  This  propa- 

ganda, in  its  present  form,  had  its  origin  on  the  Pacific 
Coast,  and  it  has  spread  widely  and  has  been  handled 
apparently  very  effectively.  The  result  is  to  create  what 
appears  to  be  a  demand  for  the  metric  system,  whereas 
the  situation  really  is  that  a  limited  number  of  persons 
are  interested  in  it  to  such  an  extent  that  they  are  will- 

ing to  finance  a  campaign  of  so-called  education. 
The  manufacturers  of  the  country  are  specifically  con- 

cerned with  any  legislation  which  would  impose  upon 
them  the  metric  system.  Such  a  system  would  compel 
great  changes  in  machinery,  impose  unnecessary  ex- 

penses, and  also  make  it  necessary  to  educate  their  em- 
ployees in  the  new  system.  The  education  of  employees 

would  not  be  an  ea.sy  task,  and,  aside  from  the  expense, 
there  would  be  found  in  an  excellently  regulated  shop  a 
great  deal  of  chaos  and  confusion.  The  British  Parlia- 

ment, at  one  time,  considered  the  adoption  of  the  metric 
system,  under  the  pressure  of  propaganda  such  as  we 
are  experiencing  now,  and  after  full  consideration  and 
study  rejected  it  as  impracticable. 

The  arguments  offered  in  favor  of  the  metric  system 
are  that  it  is  in  universal  use,  except  in  the  United 
States,  the  British  Empire  and  Russia.  That  argument 
does  not  offset  or  minimize  the  difficulties  of  establish- 

ing the  sy.stem  in  a  countiy  of  110,000,000  people  edu- 
cated in  their  own  system,  and  perfectly  satisfied  with  it. 

It  is  further  argued  that  the  adoption  of  the  system  is 
easy  and  the  transition  period  short.  That  is  a  gratu- 

itous statement,  based  on  guess  work  and  easily  con- 
tradicted by  testing  the  average  school  boy  who  has 

studied  the  metric  system  and  finding  out  his  ability  to 
apply  it  in  the  ordinary  daily  intercourse  of  life. 

It  is  also  argued  that  the  system  leads  to  important 
saving  of  time  in  calculations.  That  may  be  true,  if  we 
assume  a  perfect  knowledge  of  the  metric  system,  but  in 
the  United  States  we  should  first  have  to  instill  in  110,- 
000,000  people,  who  had  no  desire  for  the  information, 
that  perfect  knowledge  of  the  metric  system.  It  will  be 
admitted  that  this  is  difficult,  if  not  impossible. 

The  chief  argument  is  that  the  adoption  of  the  sys- 
tem is  important,  in  the  interest  of  foreign  trade.  That 

argument  does  not  stand  up  very  well  in  the  light  of  the 
enormous  export  business  we  are  doing  today  and  have 
done  for  years. 

Speaking  frankly  of  the  proposal,  it  savors  merely  of 
an  attempt  on  the  part  of  some  faddists  to  make  a  change 

in  the  ordinary  and  necessary  methods  of  doing  business 
in  the  country.  Even  if  a  period  of  five  years  is  per- 

mitted for  education,  it  cannot  be  assumed  that  each 
citizen  is  immediately  going  to  familiarize  himself  with 
the  metric  system.  No  one  will  pay  any  attention  to  it 
until  the  day  it  goes  into  effect,  and  then  there  will  be 
chaos  and  confusion. 

The  small  trader,  the  small  shopkeeper  and  the  ordin- 
ary housewife  will  find  themselves  at  daggers'  points, 

and  finally  trading  on  the  old  basis,  but  with  the  suspi- 
cion engendered  on  the  part  of  the  housewife  and  fear 

for  the  loss  of  customers  on  the  part  of  the  storekeeper. 
Should  this  bill  be  introduced,  the  basic  facts  in  the  case 
should  be  made  plain  to  the  committee  of  Congress  and 
to  the  members  of  Congress  themselves. 

The  Aviation  Service 

From  Harvey's  Weekly 

GLOSS  over  the  matter  as  you  will,  the  one  outstand- 
ing fact  concerning  the  aviation  service  is  that  for 

eveiy  American-made  plane  that  reached  the  front  we 
spent  nearly  five  million  dollars.  That  is  to  say,  there 
were  just  213  such  planes,  and  our  war  aviation  service 
cost  us  $1,051,000,000.  A  simple  exercise  in  long  divi- 

sion completes  the  story.  It  was  natural  and  inevitable 
that  we  should  have  to  pay  the  penalty  of  our  neglect 
of  preparation.  It  is  true  that  we  purchased  thousands 
of  planes  and  engines  from  other  countries,  and  that  we 
conducted  extensive  training  schools  for  aviators.  It 
is  also  true  that  we  established  plants  which  at  the 
end  of  the  war  were  producing  at  the  rate  of  many 
thousands  a  year.  But  all  these  considerations  cannot 
dispel  the  feeling  that  there  was  monstrous  waste 
somewhere  in  the  department  directed  by  one  of  the 
ablest  public  servants  the  President  has  ever  known. 

There  is,  proverbially,  no  good  in  crying  over  spilled 
milk.  But  there  is  some  good  in  penalizing  anyone  who 
caused  the  spilling  through  mischief  or  greed,  and  also, 
we  should  certainly  say,  in  saving  the  pail  for  another 
milking.  In  other  words,  if  some  considerable  part  of 
that  billion  dollars  was  invested  in  plant  and  fields  and 
training  schools,  that  investment  should  not  now  be 
permitted  to  go  to  waste  or  to  be  neglected.  We  should 
have  now  a  pretty  complete  and  extensive  aviation 
establishment,  sufficient  to  afford  a  reasonable  degree 
of  preparedness  for  future  needs.  It  would  be  sheer 
profligacy  to  let  it  fall  into  desuetude. 

We  should  not,  of  course,  keep  on  spending  money  at 
such  a  rate  as  during  the  war.  But  we  should  see  to  it 
that  our  aeronautical  establishment  is  maintained  com- 

parably with  our  army  and  navy,  both  in  size  and  in 
quality.  That  will  mean  much  experimenting,  since  air 
navigation  is  still  in  the  experimental  stage.  But  we 
should  do  it.  It  would  be  a  national  disgrace  for  us 
to  sit  down  in  idleness,  waiting  for  other  nations  to  do 
the  experimenting  and  to  perfect  the  airplanes.  We 
ourselves  should  take  the  lead  in  invention,  as  we  have 
done  in  other  directions. 
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KS   FROM  THE 
Valentine  Francis  "^ 

American  members  of  the  Organiza- 
tion Committee  whose  names  are  now 

announced  are: 
A.  C.  Bedford,  chairman  of  the  board  of 

the  Standard  Oil  Co.,  and  member  of  the 
National  B'oreign  Trade  Council,  New  York, chairman. 
Thomas  W.  Lamont,  of  J.  P.  Morgan  & 

Co..    New   York   City. 
Bdward  A.  Filene.  president,  William 

Filene's    Sons   Co.,    Boston. 

New  International  Chamber  of 
Commerce  To  Be  For- 

mally Organized 
The  new  International  Chamber  of 

Commerce,  projected  at  the  Interna- 
tional Trade  Conference  at  Atlantic 

City  last  October,  will  be  formally  or- 
eanized,  it  is  announced  by  the  Chamber  ,,..,„„                      .,     ̂       ,    .^ ,    _,                          ...        TT     1   J    Oi   i            i  Richard      S.      Hawes,     president     of     the 
of  Commerce   of  the    United    btates,   at  American    Bankers'    Association,    St.    Louis. 
Paris  during  the  week  of  June  21,  1920.  John     H.     Fahe^      of     Boston,     formerly ,       ..     ..           ,             ,                   i         J.    u      i-T.  president  of   the   Chamber  of   Commerce   of 
Invitations  have   been   sent  out  by  the  the  United  States 
American  group  of 
the  International 

Organization  Com- 
mittee to  business 

and  industrial  as- 
sociations, asking 

them  to  name  dele- 
gates to  participate 

in  the  organization 
meeting.  About 
100  American  dele- 

gates are  expected 
to  attend. 

The  Interna- 
tional  Organization 
Committee,  which 
was  provided  for 
at  the  Interna- 

tional Trade  Con- 
ference, is  to  meet 

at  Paris  in  advance 

of  the  general  or- 
ganization meeting, 

which  will  be  held 
in  June,  to  prepare 
and  report  a  plan 

of  permanent  or- 
ganization, the  ba- 

sis of  which  was 
drafted  and  ap- 

proved at  the  In- 
ternational Trade 

Conference.  Plans 
will  be  presented 
by  the  Organiza- 

tion Committee  for 

a  strong  and  act- 
ive International  Chamber.  Steps  will 

be  taken  for  the  creation  of  a  perma- 
nent international  headquarters;  offi- 

cers will  be  elected  and  the  work  of 
the  chamber  will  actually  begin. 

In  view  of  the  disturbed  conditions 
in  international  trade  brought  about  by 
the  exchange  situation  this  meeting  is 
expected  to  assume  considerable  im- 

portance aside  from  the  fact  that  the 
International  Chamber  is  to  be  organ- 

ized. The  important  question  of  inter- 
national credit,  as  well  as  shipping, 

tariff  regulations,  unfair  competition 
in  international  trade,  and  other  prob- 

lems of  equal  importance  affecting 
stability  in  international  trade  and 
production  in  all  the  principal  countries 
in  the  world,  will  be  discussed. 

IJIMKNSE    PLATE    BENUl.NG    ROLL 

These  large  i-oUs  have  a  total  weight  of  160  tons — the  top  roll  measuring  30  in.  in 
diameter.  3.j  ft.  B  in.  in  length  and  wcigliing  about  45  tons.  The  two  bottom  rolls 
I'aeh  have  a  diameter  of  JO  in.,  are  35  ft.  6  in.  in  length  and  weigh  about  22  tons  each. 
This  machine  measures  35  ft.  6  in.  between  housings  with  a  capacity  to  bend  3-in. 
mild  steel  plates.  The  high  speed  and  roll  bearings  are  bronze  bu.shed ;  all  other 
bearings  are  babbitted.  These  rolls  were  purchased  from  the  Southwaik  Foundry 
and  .Machine  Co.,  Philadelphia,  by  the  Petroleum   Iron  Works  Co. 

S.  C.  Mead,  secretary  of  the  Merchants' -Association  of  New  York,  vice  chairman 
and    secretary. 

The  foreign  members  of  the  commit- 
tee, as  just  cabled  to  this  country,  are: 

BELGIUM 
L,ouis  Canon-Legrand,  chairman,  presi- 

dent of  the  Chamber  of  Commerce  ;  consult- 
ing   engineer.    Mons.    Belgium. 

Prof.  Paul  Van  den  Ven.  University  of 
Louvain.  Delegate  of  Belgian  Mini.=ter  of 
Finance    at    Paris,    Brussels.    Belgium. 
Alexander  De  Groote,  vice  president. 

Antwerp  Chamber  of  Commerce,  .Antwerp, 
Belgium. 

Two  additional  members  of  this  com- 
mittee will  be  named  by  the  Central 

Committee  of  Industry  of  Belgium. 

FR.ANCE 
M.  Eugene  Schneider,  chairman,  head  of 

Creusot  Steel  Works ;  president.  British 
Iron  and  Steel  Institute ;  former  member 
of  Chamber  of  Deputies.  Paris,  France. 

M.  Tirman,  Councilor  of  State.  Paris, 
France. 

M.  Roche,  delegate  of  General  Syndicate 
of  Chemical  Products,  and  Administrator 
Delegate  of  the  firm  of  Poulenc  Brothers. 
Paris,    France. 

GREAT  BRITAIN 

Lord  Desborough,  chairman,  pre.-^ident, 
president  of  the  British  Imperial  Council 
of  Commerce,  and  formerly  president.  lx)n- 
don  Chamber  of  Commerce,  London.  Eng- land. 

.Sir  Arthur  Shirley  Benn,  K.  B.  E  ;  M. 
1"..  managing  director.  Hunter.  Benn  & 
Co..   Ijondon.    England. 
Edward  .Manville.  president.  Association 

of  British  Chambers  of  Commerce ;  vice 
president.  Federation 
of  British  Industrie*^. Coventry.  ICnptand. 

Stanley  Machln. 
pi  ocident.  London 
Chamber  of  Com- 

merce London.  Eng- land. 
One  member  of  the 

committee  will  be 
named  to  represent 
the  banking  interests 
of  Great  Britain 
R.  B.  Dunwoody. 

secretary.  .Associa- 
tion of  P.ritish  Cham- bers of  Commerce, 

London.    England. 

ITALY 
Comm.  Ferdinand© 

Quartieri.  chairman, 
president  of  thi  Ital- ian Corporation  for 
Chemical  Industries, Milan.  Italy. 

Comm.  Prof.  Vitto- 
rio  Meneghelli.  presi- 

dent. Chamber  of 
Commerce  of  Venice. 
Italy. 

Comm.  Giorgio 
Mylius.  president  of the  Italian  Master 

Cotton  Spinners'  and Weavers'  .Associa- tion,  Milan.   Italy. 
Comm.  Pietro  Gio- 

vanni I.,azzerini.  Laz- 
serini  Brothers.  Ship- 
liing.    Carrara.    Italy. 
Comm.  .\ugustM 

.1  a  c  c  a  r  1  n  o.  Ban  - CO  di  Napoli.  Rome, 
Italy. 

The    Interna- 
tiona!   Chamber 
succeeds     the     old 

International    Con- 
gress of  Chambers 

of  Commerce  which  ceased  to  function 
with   the   outbreak  of  the   World   War 
in  1914. 

The  specific  aims  of  the  organization 
as  outlined  by  the  Committee  on  Or- 

ganization  are: 
.  To  create  a  permanent  international 
headquarters  to  centralize  all  data 
concerning  economic  subjects  and  social 
conditions,  the  facts  relating  to  the 
respective  needs,  present  production 
and  future  possibilities  of  each  country. 
To  act  as  an  instrument  of  co- 

ordination which  will  suggest  trade 
regulations  and  legislative  measures  to 
facilitate  and  encourage  the  develop- 

ment of  economic  commerce. 

To  inform  public  opinion  through  the 

publication    of    facts    •with    regard    to 

Sharon.  Pa. 
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business  conditions  and  through  the 
dissemination  of  views  of  technical 
experts  and  business  men. 

To  put  at  the  disposal  of  all  official 
organizations  the  "eports  and  conclu- 

sions prepared  by  these  experts  and 
business  men. 

The  Committee  on  Permanent  Organ- 
ization of  the  International  Trade  Con- 

ference agreed  tentatively  that  the 
constitution  of  the  new^  chamber  should 
provide,  among  other  things,  for: 

A    board    of    directors    composed    of 
two    members    selected 
by  each  nation. 
An  intern  ational 

headquarters,  with  one 
representative  of  each 
nation  attached  to  it, 
assisted  by  technical 
experts ;  all  to  be  under 
direction  of  a  general 
secretary. 
A  corresponding  bu- 

reau in  each  country. 
Membership  to  con- 

sist of  chambers  of 
commerce,  commercial 
organizations,  banking 
and  similar  associa- 

tions, fii'ms,  corpora- 
tions and  individuals, 

holding  associate  but 
not  voting  membership. 

Meetings  of  the 
membership  every  two 
years. 
A  system  of  refer- 

enda to  be  issued  dur- 
ing the  interval  be- 

tween the  bi-ennial 
meetings  of  the  mem- 
bers. 

Other  objects  of  the  association  are: 
To  make  import  and  export  trade 

easier. 

To  remove  international  friction, 
much  of  which  begins  with  commercial 
differences 
To  safeguard  international  trade 

against  waste  and  fraud. 
To  increase  the  total  production  of 

the  world,  and  make  the  product  avail- 
able to  the  people  of  the  world. 

To  .standardize  international  docu- 
ments, practices  and  laws  affecting 

commercial  intercourse. 
To  increase  mutual  profitableness  of 

international  transactions. 

To  cultivate  personal  acquaintance- 
ship among  business  men  and  bankers 

of  the  different  nations  of  the  world, 
and  thus  lessen  misunderstandings. 

At  the  first  meeting  in  June  only  the 
five  countries  participating  in  the 
International  Trade  Conference,  the 
United  States,  Belgium,  Great  Britain, 
France  and  Italy,  will  be  represented. 

Employees'  Reading  Room 
The  Laidlaw  Works  of  the  Worthing- 

ton  Pump  Corporation,  Cincinnati, 
Ohio,  has  innovated  many  things  for 
the  welfare  of  its  employees,  among 
which  may  be  commended  is  the  read- 

ing room  shown  in  the  accompanying 
illustration.  The  room  has  been  plainly 
furnished  and  is  open  for  the  use  of 

employees  from  12  o'clock  to  12:40 
daily,  being  in  charge  of  a  librarian  at 
this  time. 

Current  issues  of  all  the  well-known 

THE  LAIDLAW  WORK.S'  READING  ROOM 

technical  magazines  are  kept,  which 
are  supplied  to  any  employee  in- 
terested. 

Any  magazine  may  be  taken  home  by 
permission  of  the  librarian,  but  must 
be  returned  within  a  reasonable  time. 

Such  books  as  the  "American  Machinist 
Handbook"  may  be  either  bought  or 
borrowed  by  the  employees.  In  order 
to  keep  alive  the  interest  in  the  read- 

ing room  the  company's  paper  devotes 
a  page  of  short  articles  each  month 

under  the  title  "Reading  Room  Notes." 
This  scheme  has  worked  successfully, 
as  many  suggestions  have  been  made 
by  readers  through  these  columns  which 
have  been  carried  out  to  the  benefit  of 
the  reading  room. 

The  popularity  of  the  reading  room 
may  be  judged  from  the  fact  that  many 
employees  eat  their  lunches  there  so 
that  they  may  have  an  opportunity  to 
peruse  their  favorite  technical  maga- 

zines and  incidentally  profit  by  the 
knowledge  that  they  gain. 

Trade  Currents  from  New  York, 
Cleveland  and  Chicago 

New  York  Letter 

With  March  business  virtually  all  in, 
the  volume  of  business  handled  by  the 
local  machine-tool  houses  compares  fa- 

vorably with  the  corresponding  periods 
of  any  previous  year.  In  many  lines, 
the  month  just  closed  returned  high- 
peak  results. 

Large  lists  are  more  frequent  of  late. 
The  General  Electric  has  a  substan- 

tial list  out  for  its 
Bridgeport  plant.  The 
Lehigh  Valley  sent  out 
a  list  of  twenty-six 
tools  with  numerous  at- 

tachments. The  B.  &  0. 
will  issue  a  large  list 
within  two  weeks. 
The  Otis  Elevator 

Co.  has  practically 
completed  purchases  on 
its  most  recent  lists. 
The  S.  S.  White  Dental 

Supply  Co.  was  a  buyer 
last  week,  and  the  Edi- 

son Lamp  Co.  is  re- 
ported out  of  the  mar- 

ket with  the  completion 
of  a  recent  list.  The 
American  Loconiotive 
Co.  is  said  to  be  in  the 
market  for  hand  screw 
machines. 

The  incorporation  list 

for  the  past  week  in- 
cludes the  Brooks- 

Steel  Corporation, 
manufacturer  of  motor 
wheels,  with  R.  L. 
Wood  of  1221  Bedford 

Ave.,  Brooklyn,  receiving  inquiries. 
Capitalization,  $531,000. 

"The  National  Electric  Water  Heater 

Corporation,  with  $2,000,000  capitaliza- 
tion, is  represented  by  Robert  R.  Van- 

vooris,  Jersey  City,  and  Cornelius  A. 
Cole,  Hackensack.  It  will  manufac- 

ture a  general  line  of  electric  water 
heaters. 

The  Haverford  Cycle  Co.  has  in- 
creased its  capital  stock  from  $350,000 

to  $500,000  to  take  care  of  coming  in- 
creases in  production,  and  the  General 

Insulate  Co.,  of  Brooklyn,  gives  a  like 
reason  for  an  increase  of  $200,000  on 
its  original  $50,000  capitalization. 
The  delivery  situation  is  still  un- 

changed, and,  due  to  the  coastwise 
stevedores'  strike,  water  shipments  of 
machine  tools  have  been  greatly  im- 

paired. No  improvement  in  the  rail 
transportation  outlook  is  noted,  and  the 
delay  in  delivering  machine  tools  both 
to  branch  houses  and  to  customers  is 
giving  the  factories  no  little  concern. 
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Cleveland  Letter 

Some  recovery  in  the  machine-tool 
demand  in  the  Cleveland  and  northern 
Ohio  territory  is  noted  in  the  past 
week.  While  many  of  the  bigger  in- 

terests, including  automobile  and  parts 
builders,  still  show  a  disposition  to 
hold  out,  there  has  been  a  decided  in- 

crease in  inquiries  and  orders  from 
among  the  smaller  manufacturers. 
Machinery  manufacturers  and  dis- 

tributors point  out  that  it  is  difficult 
to  meet  the  demand  for  immediate  de- 

livery. This  is  bringing  in 
considerable  inquiries  for 
used  equipment,  but  few  es- 

tablishments can  offer  a  good 
selection  of  used  equipment 
at  this  time. 
That  the  more  distant 

months  of  this  year  will  be 
productive  of  bigger  business 
in  at  least  one  direction  is  in- 

dicated by  the  tentative  plans 
of  rubber  companies  in  the 
Akron  section  of  this  terri- 

tory, which  indicate  that  they 
are  preparing  to  increase 
their  production,  and  this  is 
further  substantiated  by  ten- 

tative inquiries  along  certain 
specialty  lines. 

One  of  the  newest  firms  to 

open  up  possibilities  for  ad- 
ditional machinery  demand  in 

this  section  is  the  Freeman 

Motor  Co.,  which  has  estab- 
lished temporary  quarters  in 

Whitney  Power  Block,  Power 
Ave.  and  East  12th  St.  The 

company  proposes  to  manu- 
facture 500  trucks  and 

twenty-five  passenger  auto- 
mobiles during  the  present 

year.  A  feature  of  its  pro- 
duction will  be  a  four-wheel 

driving  device  for  trucks. 
The  device  i»  the  invention  of 
F.  L.  Freeman,  one  of  the  in- 

corporators. J.  H.  Albrecht 
is  chief  engineer.  Other  offi- 

cers   of    the    company    are:   
M.    O.    Stonebreaker,    presi- 

dent; Paul  Reiff,  vice  president;  Georgre 
H.  Reiff,  secretary-treasurer. 

Extent  of  the  activities  of  the  Fisher 
Body  Corporation  for  its  activities  here 
is  recognized  in  the  plan  for  its  new 
factory  at  East  140th  St.  and  Coit 
Road.  Here  a  six-story  structure,  oc- 

cupying a  tract  of  613,000  sq.ft.,  and 
containing  1,600,000  sq.ft  of  operating 
space,  will  be  built.  The  New  York 
Central  Railroad  tracks  will  run 
through  the  building,  which  will  cost 
about  $6,000,0.00,  and  which  is  said  to 
be  the  largest  single  manufacturing 
unit  in  the  ccfuntry.     • 

Chicago  Letter 

Quiet  prevails  in  the  machinery 
trade  in  this  district.  The  recession 
in  volume  of  new  business,  which  was 
noted  last  week,  has  become  more  pro- 

nounced. Not  only  is  the  amount  of 
actual    business    being    booked    under- 

is  the  complete  withdi'awal  of  the 
automobile  industry  from  the  buying 
market. 

Very  circumstantial  reports  are  to 
the  effect  that  the  auto  builders  of  the 
Detroit  district  have  practically  cut 
their  1920  output  schedule  in  half. 
They  are  said  to  have  been  governed 
by  four  considerations:  Difficulty  in 
securing  raw  material,  difficulty  in 
securing  labor  to  operate  on  a  high- 
production  basis,  danger  of  overpro- 

duction   toward    the    end    of   the    year. 

What  One  School  Gained  by  the 
Caldwell  Bill 

To  the  Editor: 

The  Tamalpais  Vocational  School  of  Mill  Valley 
and  Sausalito,  Cal.,  announces  that  it  has  purchased 
the  following  machine  tools  foom  the  Government 
at  fifteen  cents  on  the  dollar:  One  planer,  seven  en- 

gine lathes,  two  hand  screw  machines,  two  bench 
drills,  one  back-geared  drilling  machine,  one  uni- 

versal toolroom  grinding  machine,  one  wet  tool 
grinding  machine,  one  cut  off  saw,  one  hand  milling 
machine,  one  combination  drilling  and  milling  ma- 

chine  and   one   cylindrical   grinding   machine. 

These,  in  addition  to  the  school's  present  equip- 
ment of  one  universal  milling  machine,  three  engine 

lathes,  three  bench  engine  lathes,  one  speed  lathe, 
one  shaper,  two  drilling  machines,  one  cut  off  saw, 
one  arbor  press,  will  enable  it  to  do  all  kinds  of 
machine  construction  and  tool  making. 

velop.  An  inquiry  for  six  tools  for  the 
Chicago  Junction  Ry.  is  the  only  rail 
activity  that  has  been  noted.  Simi- 

larly, machinery  orders  from  makers 
of  railway  appliances  and  equipment 
are  dependent  on  orders  from  the 
various  roads. 

Aside  from  the  foregoing,  no  pai-ticu- 
lar  activity  or  lack  of  such  has  been 
felt  in  any  certain  industry.  Such 
orders  as  are  still  coming  are  widely 
diversified,  both  as  to  class  of  material 
and  as  to  origin.  Large  plant  exten- 

sions announced  by  the  West- 
ern Electric  Co.  foretell  con- 

siderable business  from  that 
source. 

Decision  by  a  large  tractor 
concern  to  equip  each  of  its 
service  stations  with  a  uni- 

form type  lathe  shows  possi- 
bilities for  sales  in  that  di- 

rection. 

It  is  not  to  be  assumed 
that  business  in  the  Chicago 
district  is  poor,  or  is  going 
to  be  poor.  Far  from  it. 
Back  orders  exist  in  sufficient 
quantity  to  insure  prosperity 
for  some  time  to  come,  and 
deliveries  are  still  fearfully 
slow.  Furthermore,  a  reduc- 

tion of  the  recent  heavy  buy- 
ing pressure  will  give  small 

machinery  users  a  chance  to 
have  their  needs  supplied. 

The  management  of  the  school,  considering  this 
the  chance  of  a  lifetime,  sent  W.  T.  Elzinga,  vice 
principal  and  machinist  in  charge  under  the  Smith- 
Hughes  Act,  on  a  flying  trip  to  Chicago  and  Detroit 
to  purchase  these  machines  several  days  before 
other  school  representatives  could  arrive  on  the 

ground. 

The  faculty  of  "Tamalpais"  thanks  the  A^neriean 
Machinist  for  its  splendid  support  of  the  Caldwell 
Bill. 

E.  E.  Wood,  Principal,  and  Wm.  T.  Elzinga. 

and  a  desire  to  avoid  making  too 

much  profit  in  1920  in  vie^v  of  the  un- 
certainty of  future  tax  requirements. 

It  is  probable  that  the  overproduction 
feature  is  the  determining  considera- 

tion as,  had  their  original  schedules 
been  adhered  to,  there  would  at  the 
close  of  the  year  have  been  an  automo- 

bile in  existence  for  every  twelve  peo- 
ple in  the  country. 

Present  plans  seem  to  be  to  finish 
the  year  with  the  equipment  so  far 
ordered,  but  to  proceed  no  further  with 
plant  extensions.  Tractor  builders, 
particularly  those  controlled  by  auto- 

mobile makers,  seem  to  be  following 
the  same  idea.  No  new  orders  or  in- 

quiries are  being  received  from  the 
tractor  interests  and  ene  concern  is 

said  to  be  negotiating  for  the  cancella- 
tion of  orders  for  certaifi  equipment. 

The  thing  which  all  dealers  are  await- 
ing with  interest  is  the  entrance  of  the 

going  shrinkage,  but  a  decided  falling  railroads  into  the  buying  field.  Noth- 
off  is  noted  in  inquiries  received.  The  ing  has  yet  appeared  to  indicate  to 
most    important    single   factor    evident     what   extent    railroad   buying   will    de- 

An  Immigration 
Conference 

A  national  immigration 
conference  will  be  held  April 
7  in  New  York  City  in  the 

Engineering  Societies  Build- 
ing, 29  West  Thirty-ninth  St. 

National  leaders  in  Ameri- 
can industry  and  finance  will 

discuss  the  shortage  of  for- 
eign-born labor  and  the  loss 

of  production  due  to  unrest 
among  the  workers,  and 
measui-es  will  be  taken  for 

united  action  to  relieve  this  condition. 
Invitations  to  attend  this  conference 

have  been  issued  by  the  Inter-racial 
Council  to  more  than  a  thousand  of  the 
directors  of  industrial  concerns,  espe- 

cially those  employing  foreign-born  la- 
bor, and  to  others  who  are  interested  in 

this  problem  from  the  standpoint  of 
finance  on  national  welfare. 

Topics   to   be   discussed   will   include 
pending   bills    on    immig^ration,    and    a 
constructive  policy  will  be  voted  upon. 

All  industrial  executives  are  invited 
to  be  present. 

Further  details  may  be  secured  by 
addressing  Coleman  du  Pont,  Chairman 
of  the  Board,  the  Inter-racial  Council, 
120  Broadway,  New  York  City. 

A  bfll  has  been  introduced  in  the 
Maryland  Legislature  which  is  designed 
to  authorize  the  State  Industrial  Acci- 

dent Commission  to  make  as  many  in- 
spections of  machinery  as  it  deems necessary. 



April  1,  1920 Get  Increased  Production — With  Improved  Machinery 
759 

Engineering  Division  Has  a  New 
Test  Furnace 

The  Material  Section,  Engineering 
Division,  is  supervising  a  test  of  the 
Government  furnace  at  Shelby,  Ohio. 
This  furnace  was  installed  during  the 
war  for  the  purpose  of  heat-treating 
steel  tubing  in  quantities  for  airplane 
construction,  but  was  not  completed 
until  very  recently.  It  is  now  com- 

pleted and  undergoing  a  series  of  tests 
to  determine  the  feasibility  of  produc- 

ing heat-treated  steel  seamless  tubing 
of  very  high  tensile  strength  and  elas- 

tic limit,  to  particularly  meet  Air  Serv- 
ice Specification  Number  10,229,  for 

axle  tubing. 
The  furnace,  located  at  the  plant  of 

the  Ohio  Seamless  Tube  Co.,  is  7  ft. 
in  diameter  and  22  ft.  deep,  electrically 
heated  and  automatically  controlled  so 
as  to  give  constant  temperature  within 
very  narrow  limits.  The  tubing  is 
lowered  into  the  furnace,  which  is 
sunken  so  that  the  top  of  the  furnace 
is  level  with  the  floor,  in  a  steel  con- 

tainer (capacity  1,152  ft.  of  2-in.  tub- 
ing) by  means  of  a  crane.  On  reaching 

the  required  heat  the  container  with 
its  cargo  is  hoisted  out  of  the  furnace, 
transported  over  the  quenching  tank, 
where  the  bottom  of  the  container  is 
opened  and  the  steel  tubing,  at  the 
quenching  temperature,  is  allowed  to 
drop  into  the  oil  quenching  bath. 

The  tempering  operation  is  conducted 
in  a  similar  manner,  except  that  the 
maximum  temperature  of  the  tubing  in 
the  furnace  is,  of  course,  lower  than 
it  was  for  the  quenching  operation. 
These  tempers  run  approximately  1,400 
to  1,600  deg.  F.  for  the  quenching 
operation  and  400  to  1,000  deg.  for  the 
tempering  operation,  depending  on  the 
quality  of  steel  used  and  the  physical 
characteristics  desired. 

This  furnace  will  be  used  principally 
for  the  heat-treating  of  alloy  steel  tub- 

ing with  special  reference  to  the  tub- 
ing used  in  axles.  Up  to  the  present 

time  no  axle  tubing  has  been  produced 
in  quantities  which  will  meet  the  re- 

quirements of  Specification  No.  10,229 
calling  for  a  tensile  strength  of  200,- 
000  ib.  with  a  5  per  cent  elongation 
in  2  inches. 

The  Material  Handling  Machinery 
Manufacturers'  Resolution 

The  following  resolution  was  passed 
at  the  Convention  of  the  Material  Han- 

dling Machinery  Manufacturers'  Asso- 
ciation, held  at  the  Waldorf-Astoria 

Hotel,  New  York,  N.  Y.,  Feb.  26-27, 
1920: 

Whereas,  That  the  expanding  com- 
merce and  industry  of  the  United  States 

demand  that  support  to  the  industry 
of  the  United  States  by  the  Govern- 

ment should  be  continued  through  the 
instrumentality  of  the  Bureau  of  For- 

eign and  Domestic  Commerce;  be  it 
Resolved,  That  the  Material  Han- 

dling Machinery  Manufacturers'  Asso- 
ciation hereby  urges  the  Congress  of 

the  United  States  to  appropriate  the 
sum  of  $1,900  000  as  originally  applied 

for  by  the  Department  of  Commerce, 
for  this  service  to  industry;  and  be  it 
further 

Resolved,  That  a  copy  of  this  resolu- 
tion be  sent  to  the  following: 

The  United  States  Senate,  the  House 
of  Representatives,  daily,  technical,  and 
trade  papers. 

A  New  Milwaukee  Drop 
Forge  Company 

The  Interstate  Drop  Forge  Co.,  of 
Milwaukee,  Wis.,  has  been  organized 
by  a  number  of  prominent  Milwaukee 
and  Chicago  business  men  to  manufac- 

ture commercial  drop  forgings  for  the 
automotive  and  machinery  industries. 
A  9-acre  tract  close  to  the  A.  O. 

Smith  plant  has  been  obtained  and 
building  operations  will  be  started  im- 

mediately. The  Northwestern  Bridge 
&  Iron  Co.,  of  Milwaukee,  has  obtained 
the  contract  for  the  forge  plant  and 
machine  shop. 

The  president  of  the  new  company  is 
William  C.  Frye,  who  is  also  president 
of  the  Chain  Belt  Co.  and  secretary  of 
the  Sivyer  Steel  Casting  Co.  Major 
S.  M.  McFedries  is  vice  president  and 
general  manager.  C.  R.  Messinger  is 
the  treasurer;  he  is  also  connected  with 
the  Chain  Belt  Co.  and  the  Sivyer 
Casting  Co. 

New  Name  in  Oxy-Acetylene 
Field 

The  Oxweld  Acetylene  Co.,  Newark, 
N.  J.,  and  Chicago,  has  recently  ex- 

tended its  manufacture  of  oxy-acety- 
lene  apparatus  and  equipment  to  in- 

clude "Eveready"  welding  and  cutting outfits. 

"Eveready"  is  a  new  name  in  the 
oxy-acetylene  field,  but  the  apparatus 
is  not  new,  excepting  for  certain  re- 

finements of  design,  having  been  used 
extensively  in  the  metal-working  trades 
for  several  years  under  the  name  of 
"Prest-0-Lite"   apparatus. 

The  new  name  was  adopted  by  the 
Oxweld  company  to  suggest  the  ready 
convenience,  adaptability  and  general- 
purpose  uses  of  the  equipment.  The 
apparatus  is  designed  to  be  used  ex- 

clusively with  compressed  acetylene  in 
cylinders,  thus  providing  the  welder 
and  cutter  a  compact  and  complete 
portable  outfit. 

Trade  Marks  in  Peru 

Trade  Co!"missioner  Carlton  Jack- 
son, at  Lima,  Peru,  again  calls  the  at- 

tention of  American  manufacturers  to 
the  necessity  of  registering  the  trade 
marks  of  their  products  sold  directly 
or  indirectly  in  the  Peruvian  market. 

It  is  pointed  out  by  Trade  Commis- 
sioner Jackson  that  while  the  Peruvian 

officials  are  disposed  to  protect  the 
rightful  owners  of  the  trade  marks, 
they  have  not  always  succeeded  in  pre- 

venting the  pirating  of  American  trade 
marks,  and  it  is  therefore  urged  that 
American  manufacturers  adopt  the 
only  safe  course  of  having  the  marks 
registered  in  their  own  names. 

Meeting  of  Milwaukee 
Engineers'  Society 

At  the  regular  monthly  meeting  of 

the  Engineers'  Society  of  Milwaukee 
held  on  March  17,  1920,  the  speaker 
was  Percy  Day,  manager  of  the  gear 
department  of  the  Falk  Co.,  Milwau- 

kee, Wis.  Mr.  Day  gave  an  illustrated 
talk  on  "Falk  Gears  as  Applied  to 
Mine  and  General  Uses."  The  talk 
described  some  of  the  work  of  the  past 
few  years  of  the  Falk  company  during 
which  it  designed  and  manufactured 
some  of  the  largest  reduction  g«ars 
ever  made. 

♦   

American  Locomotive  Co.  Books 
More  Engine  Orders 

Further  orders  for  a  total  of  51 
locomotives  are  reported  by  the  Amer- 

ican Locomotive  Co.  The  Atlantic 
Coast  Line  has  ordered  25  engines,  to 
weigh  138  tons  each;  the  Cuba  Rail- 

road ordered  ten  87-ton  engines;  the 
Maine  Central,  four  103-ton  locomo- 

tives and  four  83-ton  locomotives;  the 
Katanga  Railroad  (Africa),  four  50- 
ton  engines;  the  Koppers  Co.  has 
taken  two  50-ton  engines;  the  Donner 
Steel  Co.  one  72-ton  engine,  and  the 
Pittsburgh  Limestone  Co.,  one  20-ton 
engine. 

Extension  of  National  Screw 
Thread  Commission 

Without  objection  or  discussion  the 
bill  providing  for  the  extension  of  the 
term  of  office  of  the  National  Screw 
Thread  Commission  until  March  21, 
1922,  was  approved  by  the  Senate  on 
March  17.  The  h\\\  was  passed  by  the 
House  of  Representatives  on  March  1. 
If  the  bill  had  not  been  passed  the 
Commission  would  have  expired  by  lim- 

itation of  law  March  20. 

American  Society  Safety  Engi- 
neers' Monthly  Meeting 

At  a  regular  meeting  of  the  Ameri- 
can Society  of  Safety  Engineers,  held 

March  19,  in  the  Engineering  Societies 
Building,  New  York  City,  safety  fea- 

tures of  engineering  as  related  to  ele- 
vators were  discussed  in  detail.  Several 

papers,  presented  by  experts  dealing 
with  the  cause  and  prevention  of  ele- 

vator accidents,  contained  much  valu- 
able statistical  data  relative  to  the 

subject.  George  B.  Muldar,  secretary, 
announced  the  admittance  of  fifty-two 
new  members  sinje  the  last  meeting. 

Charleston  Navy  Yard  Has 
Floating  Machine  Shop 

The  Charleston  Navy  Yard,  Charles- 
ton, S.  C,  has  recently  added  a  floating 

machine  shop  to  its  repair  facilities. 
Heretofore  vessels  making  into  harbor 
for  repairs  had  to  be  visited  by  the 
mechanics  with  tools  and  machinery, 
but  under  the  new  system  vessels  may 

lay  in  the  lower  harbor  and  the  ma- 
chine can  be  transported  there  to  carry 

on  the  necessary  work.  The  mobility 
of  the  shop  is  its  chief  feature,  and  it 
will  save  a  great  deal  of  time. 
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Obiti^ary 

Robert  Armstrong,  president  of 
Robert  Armstrong  &  Brother,  one  of 
the  largest  companies  in  the  South 
dealing  in  iron  and  heavy  machinery, 
died  at  his  home  in  Atlanta,  Friday, 
March  12,  at  the  age  of  sixty-five 
years.  Mr.  Armstrong  was  the  founder 
of  the  company  which  bore  his  name, 
establishing  the  business  in  1S86.  He 
was  prominent  in  fraternal  and  com- 

mercial circles,  and  a  member  of  the 
Yaarab  Temple  of  the  Shriners. 

John  H.  Bennett,  founder  and  pro- 
prietor of  the  Bay  State  Stamping 

Co.,  Worcester,  Mass.,  died  Sunday, 
Feb.  22,  1920. 

Antoine  T.  Langelier,  treasurer  of 

the  Langelier  Manufacturing  Co.,  Ar- 
lington, Cranston,  R.  I.,  died  Monday, 

March   1. 

Melvin  B.  Newcomb,  aged  thirty-one 
years,  chief  engineer  of  the  rubber  ma- 

chinery department  of  the  Wellman- 
Seaver-Morgan  Co.,  died  on  March  13, 
after  a  short  illness,  at  his  home,  742 
West  Ave.,  Akron,  Ohio. 

The  merger  of  the  Meldrum-Semon- 
Greiner  Co.  and  the  Lowry-Knise  Tool 
Co.,  making  one  of  the  largest  and  best 
equipped  shops  of  its  kind  in  Central 
New  York,  has  been  completed.  The 
new  company  will  be  known  as  the 
Meldrum-Semon-Greiner  Co.,  Inc.,  and 
its  address  will  be  Syracuse,  N.  Y.  It 
will  manufacture  tools  and  special  ma- 

chinery, beside  manufacturing  snap 
gages   in   a   separate   shop. 

The  Admiral  Anchor  Co.,  Penn  Sea- 
board Steel  Corporation  and  the 

Tacony  Steel  Co.  will  have  a  booth  at 
the  National  Marine  Exposition,  Grand 
Central  Palace,  New  York,  April  12-17. 

Announcement  has  been  made  of  a 
new  selling  arrangement  by  which 
Joseph  T.  Ryerson  &  Son,  Chicago,  111., 
will  handle  the  sale  of  the  hydraulic 
machinery  products  of  the  Camden 
Iron  Works,  Camden,  N.  J. 

The  Black  &  Decker  Manufacturing 
Co.,  Towson  Heights,  Baltimore,  Md., 
announces  the  establishment  of  a  per- 

manent office  and  showroom  at  1436 
South  Michigan  Ave.,  Chicago,  111.  This 
office  will  be  in  charge  of  R.  G.  Ames, 
whose  territory  has  been  extended  to 
cover  the  Middle  West. 

The  Cincinnati  Grinder  Co.  is  plan- 
ning a  two-story  addition  in  the  rear 

of  its  plant,  3233  Colerain  Ave.,  Camp 
Washington,  the  dimensions  being  107 
X  60  ft. 

The  DuflF  Jack  Sales  Co.,  Ltd.,  located 
in  the  Oxford  Circus  House,  245  Oxford 
St.,  London,  W.  I.,  England,  has  been 
formed  to  represent  the  Duff  Manu- 

facturing   Co.    of    Pittsburgh     in    the 

British  Isles,  and  has  been  given  the 
exclusive  agency  in  this  territory  for 
Duff  and  Barrett  jacks. 

The  Sullivan  Machinery  Co.,  Chicago, 
111.,  announces  the  following  appoint- 

ments by  the  Board  of  Directors: 
Arthur  E.  Blackwood,  formerly  man- 

ager at  New  York  City,  to  be  vice 
president  in  charge  of  finance  and  ac- 

counting; Howard  T.  Walsh,  vice  presi- 
dent, in  charge  of  sales;  Gilbert  K. 

Wilson,  assistant  secretary,  in  charge 
of  cost  accounting;  Nathaniel  H. 
Blatchford,  Jr.,  assistant  treasurer; 

Emil  A.  Krevis,  general  auditor;  Fi-ed- 
erick  W.  Copeland,  manager  of  foreign 
sales. 

The  Graton  &  Knight  Manufactur- 
ing Co.,  Worcester,  Mass.,  recently  con- 

ducted six  conventions  for  its  salesmen 
and  dealers  at  Philadelphia,  Atlanta, 
New  Orleans,  Cincinnati,  Chicago  and 
Worcester.  Scientific  power  transmis- 

sion and  the  selling  of  leather  belting 
were  placed  on  record. 

The  Lafayette  Tool  and  Equipment 
Co.,  Philadelphia,  Pa.,  manufacturers 
of  precision  tools,  has  elected  the  fol- 

lowing officers:  William  M.  Marion, 
president;  Joseph  M.  Stryhal,  vice 
president;  Dudley  Shoemaker,  secre- 

tary and  treasurer. 

The  Rickert-Shafer  Co.,  Erie,  Pa., 
manufacturer  of  the  Boehm  die  head 

and  a  line  of  tapping  machines,  an- 
nounces the  following  appointments  in 

its  lineup:  Secretary  and  general  man- 
ager, A.  A.  Shafer;  general  sales  man- 
ager, C.  W.  Howard,  formerly  with  the 

General  Electric  Co. ;  general  superin- 
tendent, A.  J.  Patterson,  formerly  with 

the  Crucible  Steel  Co. ;  production  man- 
ager, George  Patterson. 

A  syndicate  of  Atlanta  and  Chatta- 
nooga business  men  has  purchased  the 

Southern  Machine  Works  plant  and 
properties  at  Chattanooga  from  the 
United  States  Government,  and  will 
operate  the  plant  under  its  old  basis. 

Charles  M.  Manly  and  C.  B.  Veal 
have  announced  that  they  established 
offices  at  250  West  54th  St.,  New  York 
City,  as  industrial  engineers,  special- 

izing in  the  co-ordination  of  engineer- 
ing and  manufacturing  requirements 

in  the  design,  production  and  operation 
of  automotive  power  plants  and  vehicles. 

The  Thomas  Spacing  Machine  Co., 
Pittsburgh,  Pa.,  has  opened  an  office 
in  Philadelphia.  G.  L.  Bohannon  will 
be  in  charge.  The  company  manufac- 

tures spacing  tables,  multiple  punches, 
punches,  shears,  angle  bending  rolls, 
angle  planers,  etc. 

The  A.  G.  Clarke  Manufacturing  Co., 
Kirkwood,  Ga.,  is  seeking  a  new  loca- 

tion for  its  machine  shop  and  foundry, 
being  forced  to  leave  Kirkwood  owing 
to  the  objection  of  nearby  residents. 

The  Rome  Wire  Co.,  Rome.  N.  Y.,  has 
recently  authorized  an  increase  in  cap- 

ital stock  to  $4,000,000,  7  per  cent  first 
preferred  and  $5,650,000  common,  the 
shares  both  being  $100  par  value.  The 

company's  main  plant  is  at  Rome,  com- 
prising 22  acres,  while  the  Buffalo  plant 

comprises  11  acres. 

^ii 

Personals 

W.  S.  RuGG,  manager  of  the  railway 
and  marine  departments,  and  Charles 
Robbins,  assistant  sales  manager,  both 
of  the  Westinghouse  Electric  and  Man- 

ufacturing Co.,  have  been  appointed  to 
the  positions  of  assistants  to  the  vice 

president. 
Robert  H.  Irons,  president  of  the 

Central  Iron  and  Steel  Co.,  was  recently 
elected  president  of  the  Association  of 
American  Steel  Manufacturers  at  its 
twenty-fifth  anniversary  meeting, 
which  was  held  in  Pittsburgh,  Pa. 

Chester  Bert  Lette,  until  recently 
connected  with  the  New  York  Machin- 

ery Exchange,  is  now  representing  the 
Wickes  Machinery  Co.,  and  Bertolette 
Machinery  Co.,  of  Jersey  City,  in  Cin- 

cinnati, Ohio.  He  has  taken  offices  in 
the    Lincoln    Inn    Court    Building. 

William  R.  Gum. mere,  who  for  a 
number  of  years,  repre.sented  the  Inde- 

pendent Pneumatic  Tool  Co.,  in  Cleve- 
land, Ohio,  has  again  become  affiliated 

with  that  company.  Mr.  Gummere  will 
be  connected  with  the  Pittsburgh 
branch,  which  is  under  the  management 
of  Harry   F.   Finney. 

Y.  Nakasano,  connected  with  the 
Japan  Steel  Co.,  has  recently  arrived 
from  Tokio.  Mr.  Nakasano  has  visited 
the  steel  mills  in  the  Pittsburgh  district 
and  is  now  studying  ore  methods  at 
Standish,  N.  Y.,  and  will  be  in  the 
states  for  one  year. 

E.  R.  Wood  has  joined  the  sales  force 
of  the  firm  of  Alfred  Herbert,  Ltd.,  54 
Dey  St.,  New  York  City,  and  will  rep- 

resent this  firm  in  the  New  York  dis- 
trict in  the  sale  of  its  imported  and 

domestic  machine  tools  and  supplies. 
Mr.  Wood  was  formerly  connected 
with  the  selling  organization  of  Sher- 
ritt  &  Stoer,  of  Philadelphia,  Pa. 

F.  J.  Mawby,  for  a  number  of  years 
connected  with  the  sales  organization 
of  Manning,  Maxwell  &  Moore,  Inc., 
and  located  at  the  New  York  office  of 
this  firm,  has  resigned  this  position  and 
is  now  a  member  of  the  sales  organiza- 

tion of  the  Cincinnati  Co.  and  the  Cin- 
cinnati Gear  Cutting  Co.,  of  Cincin- 

nati, Ohio. 

Myles  B.  Lambert,  for  many  years 
actively  connected  with  the  work  of  the 
Westinghouse  Electric  and  Manufac- 

turing Co.,  was  recently  appointed 
manager  of  the  railway  department  of 
the    company. 

Harry  W.  Rupple  of  the  Cleveland 
Automatic  Machine  Co.  has  returned 

from  a  survey  of  the  machine-tool  sit- 
uation in  Europe  in  the  interests  of  his 

concern,  and  will  shortly  leave  for  the 
Pacific  Coast  on  a  similar  mission. 

J.  E.  Otterson  has  been  appointed 
president  of  the  Winchester  Repeating 
Arms  Co.,  New  Haven,  Conn.,  succeed- 

ing Thomas  G.  Bennett. 
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W.E.Basset 

Miller,  Franklin JBasset  &  C? 

IF  YOUR  product  happens  to  be  one  in  which  several 

parts  are  assembled,  it's  a  safe  guess  you  have  at 
times  had  production  held  up  because  one  vital  part 

had  not  reached  the  assembly  department  on  time.  It 

is  no  help  that  the  other  hundred-odd  parts  are  there 
waiting — if  a  small  and 
seemingly  trivial  part  is 
late  at  the  assembly  floor,  it 

may  keep  you  from  ship- 
ping the  entire  machine. 

You  know  what  that 

means — customers  d  i  s  a  p- 
pointed  in  deliveries,  i;n  as- 

sembly room  clogged  with 

waiting  material,  idle  as- 
semblers and  a  lot  of  money 

tied  up  in  materials  that 
should  be  shipped. 

Sometimes,  of  course, 
this  condition  cannot  be 
helped,  for  accidents  will 
happen  to  machines  and 
men  will  quit  unexpectedly. 
But  most  trouble  of  this  sort  comes  not  from  either  of 
these  causes,  but  from  failure  to  schedule  operations  so 
that  enough  of  all  parts  will  arrive  at  the  assembly 

department  each  day  to  get  out  that  day's  quota  of 
assembled  product. 

Unless  every  step  of  production  is  planned,  it  is 
not  surprising  that  shipments  of  finished  product  are 
irregular  and  impossible  to  prophesy  accurately. 
Where  production  is  not  planned,  the  method  of 

getting  work  through  the  shop  may  be  described  as 

"muscling'  it  through.  The  "muscling"  is  done  either 
by  foremen  or  tracers. 

Under  this  plan  of  running  the  shop,  the  foreman 
is  given  a  copy  of  the  sales  order  or  pyerhaps  a  bill  of 
material,  and  from  his  knowledge  of  the  article,  will 
pick  out  such  parts  that  his  department  usually  makes, 
and  make  them.  He  is  in  no  position  to  judge  when  to 
start  it  to  best  advantage  for  he  has  no  knowledge 
as  to  how  long  it  will  take  to  make  the  other  parts 
that    go    into    the    assembly. 

If  the  material  he  needs  is  on  hand,  he  grabs  it  and 
starts  as  soon  as  he  has  a  man  and  machine  idle. 

If  he  can't  find  material,  he  requisitions  what  he 
thinks  he  needs  from  the  purchasing  agent  and  with  a 

copy  of  the  requisition  in  his  possession  to  "clear  his 
skirts,"  waits  without  further  effort  for  the  purchas- 

I.  What  Production  Planning  Does 
Most  manufacturers  have  had  their  sad  experi- 

ences with  "efficiency  engineers"  whose  principal 
stock  in  trade  was  salesmanship  and  a  vast  over- 

estimate of  their  cum  ability.  They  have  given 
the  real  "business  doctors"  an  undeserved  black 
eye.  The  first  article  of  a  comprehensive  series 
by  the  president  of  a  well-knoivn  firm  of  engi- 

neering accountants  gives  a  bird's-eye  view  of 
the  field  to  be  covered  in  detail  in  subsequent 
installments,  and  points  out  the  importance  of 
careful  advance  planning   of  production. 

ing  agent  to  get  the  material  to  him.  A  few  energetic 
foremen  go  at  production  rough-and-tumble.  They  re- 

mind me  of  the  "typical"  American  army  officer  of 
whom  I  recently  read,  whose  presumably  effective  tac- 

tics enabled  him  to  put  through  tremendous  engineering 
projects  in  an   unheard  of 
short  time. 

This  officer's  success  in 
driving  his  work  through 

to  a  finish  ahead  of  sched- 
ule seemed  generally  to  be 

due  to  his  knack  of  beating 
the  other  fellows  to  it  in 

the  matter  of  obtaining  la- 
bor and  materials. 

Perhaps  he  would  divert 
a  string  of  empty  cars  to 
his  own  use  which  should 
have    gone    elsewhere,    or 

again  he  would  use  mate- 
rial that  some  other  branch 

of  the  work  needed  urgent- 
ly and  depended  upon.    The 

reader  of  this  story  of  achievement  wonders  about  the 
success   of   the   others   who    were    left    without    their 
transportation  facilities  and  supplies. 

Such  violent  methods,  usually  referred  to  admiringly 

as  "getting  things  done"  are  not  always  praiseworthy. 
An  army  or  a  factory  achieves  the  desired  results  only 
when  it  acts  with  all  parts  subservient  to  the  whole. 
It  does  no  good  for  one  department  to  show  phenomenal 

results — a  "clean  slate" — if  it  does  so  at  the  expense 
of  other   departments. 

What  counts  in  manufacturing  is  not  a  rapid  pro- 
duction of  a  single  part  of  a  product,  but  the  amount 

of  completely  finished  goods  shipped  out  at  the  back 
door.  It  is  this  that  production  planning  aims  to  ac- 

complish in  a  shop. 

Many  machine-shop  executives  have  said  to  me, 

"Production  planning  is  fine  for  those  who  can  use  it, 
but  my  business  is  different.     It  can't  be  planned." 

Admittedly,  the  work  of  all  shops  cannot  be  rigidly 
planned  weeks  in  advance.  Some  emergencies  come  up 
in  every  plant.  The  usual  objection  is  that  accidents 
to  machinery,  failure  to  get  raw  materials  and  other 
circumstances  beyond  your  control  may  render  all  this 
work  abortive.  Of  course,  no  one  is  a  prophet,  but  a 

wise  man  plans  ahead  on  the  information  that  is  avail- 
able and  then  changes  his  plans  according  to  circum- 
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stances.  But  I  have  noticed  that  at  least  80  per  <;ejnt 
of  the  things  we  plan  for,  work  out.  That  leaves  us 
only  20  per  cent  to  handle  on  the  emergency  basis, 
whereas  if  we  do  not  plan,  the  whole  100  per  cent 
becomes  an  emergency  proposition. 

I  truly  believe  that  80  per  cent  of  the  emergency 
production  in  any  shop  can,  by  planning,  be  reduced 
to  routine.  But  the  method  of  planning  and  the  degree 
to  which  production  should  be  planned  depends  upon 
the  tjTJe  of  work  done  by  the  shop. 

Machine  shops  fall  into  one  of  three  classes  de- 
pending upon  the  sales  policy  which  governs  produc- 

tion. 

First,  there  are  the  job  shops  which  will  make 
almost  anything  that  the 
sales  force  can  sell.  The  or- 

der may  be  for  a  machine 
unlike  any  turned  out  be- 

fore and  it  may  be  for  a 
dozen  or  more  of  a  kind. 

Second,  there  is  the  shop 
that  manufactures  many 
types  of  product  of  a  class, 
but  always  in  quantity.  It 
may  make  several  thousand 

gears,  transmissions,  dif- 
ferentials, and  so  on  to  the 

customer's  special  design. 
Or  it  may  make  several 
standard  styles  of  adding 
machines  of  its  own  un- 

varying design,  to  stock. 
The  third  class  of  shop  is 

the  one  which  makes  but  a 
single  style  of  one  product. 
Ford  Motor  Co.  being  one  of  the  few. 

The  planning  for  this  latest  type  is  largely  prelimin- 
ary. It  consists  of  getting  the  best  possible  layout 

of  machines  and  of  departments  and  supplying  the 
proper  tools  and  machines  in  sufficient  quantity  to  give 
a  certain  production  per  day.  The  single  product  then 
flows  in  a  perpetual  stream,  day  in  and  day  out. 

A  machine  tool  once  started  on  an  operation  can  re- 
main on  it  indefinitely,  barring  a  breakdown.  Produc- 

tion planning  as  we  think  of  it  is  not  needed  in  such 
a  plant,  and  the  shop  executives  can  give  all  of  their 
time  to  keeping  the  wheels  going  round  without  hitches. 

In  the  jobbing  shop,  it  is  admittedly  hard  at  first 
to  plan  accurately,  and  yet  it  is  in  the  job  shop  that 
planning  is  most  needed  for  there  the  work  is  most 
irregular  and  losses  from  idle  machine  time  are  most 
apt  to  climb.  In  such  shops,  especially,  it  is  customary 
to  look  upon  every  new  order  as  an  emergency.  Un- 

fortunately, the  idea  seems  to  be  about  that  the  owner 
of  a  job  shop  must  throw  up  his  hands  in  despair  of 
bettering  conditions.  This  is  probably  because  the 
economies  to  be  had  from  planning  were  first  seen  by 
the  owners  of  the  larger  shops  in  the  automotive 
industry  where  quantity  production  of  a  comparatively 
few  types  of  product  was  the  rule. 

But  work  in  the  job  shop  can  be  planned.  It  has 
even  been  accomplished  in  the  repair  shops  of  industries 
where  a  repair  is  an  emergency  job  indeed,  as  inter- 

rupted production  of  a  large  machine  may  cost  thous- 
ands of  dollars  in  a  few  hours.  In  one  repair  shop 

for  which  we  planned  production  the  repairs  are  now 
made  in  about  one-half  the  time  they  formerly  took. 

^5?=^'   (! 
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This  not  only  reduces  the  direct  cost  of  repairs  but 
means  an  economy  through  increasing  the  running 
hours  of  equipment  in  the  productive  departments. 

I  do  not  propose  in  these  articles  to  describe  in 
detail  the  planning  work  in  the  strictly  job  shop,  for 
the  very  sufficient  reason  that  no  two  such  shops  are 
at  all  alike,  either  in  the  work  handled  or  the  equipment 
j'vailable ;  but  I  can  give  in  outline  the  steps  in  planning 
the  work. 

As  a  basis  for  planning  in  a  job  shop  it  is  necessary 
to  know  just  what  machines  there  are  in  the  shop 
?.nd  what  operations  each  can  perform.  Then  we  must 
gather  data  which  will  serve  as  a  basis  on  which  we 
can  estimate  the  time  needed  to  i)erform  any  con- 

ceivable (deration.  This,  to 
many  a  shop  man,  seems 

impossible.  It  is  the  rea- 
son always  put  forward  to 

prove  that  the  work  cannot 
be  planned.  If  the  shop  has 
been  in  operation  for  a  year 
or  so,  there  should  be  a 
mass  of  information  on 

band  to  show,  for  jobs  al- 
ready done,  what  the  job 

was,  what  machine  each  op- 
eration was  done  on  and 

how  long  each  operation 
took.  A  study  of  these  op- 

erations will  show  that 

they  can  be  grouped  into  a 

surprisingly  few  classifi- 
cations and  so  tabulated 

that  they  will  afford  a  basis 
for  a  quick  and  sufficiently  close  estimate  of  the  time 
needed  for  any  new  job  that  comes  in. 

This  list  of  jobs  and  operations  should  show  the 
tooling,  fixtures  available,  speeds  and  feeds.  Then  for 
practically  every  job  we  will  not  only  be  able  to  estimate 
the  time  needed  for  each  operation,  but  we  can  give 
the  workman  full  instructions  for  the  work  so  that 
he  can  spend  his  time  in  doing  the  jobs,  rather  than 

fiddling  around  "getting  ready  to  start  to  begin." 
One  thing  more  is  needed — a  means  for  showing  the 

executive  what  work  is  ahead  of  each  machine,  how 
long  the  machines  will  be  busy  on  work  already  in 
the  shop,  when  each  operation  should  be  finished  in 

order  to  meet  the  customer's  requirements,  what  ma- 
chines are  now  idle  and  when  the  others  will  run 

out  of  work. 

This  information  allows  the  shop  to  give  accurate 
promises  of  delivery  based  upon  knowledge  of  the 

shop's  capacity,  rather  than  on  optimistic  guesses 
warped  by  the  salesman's  desire  to  land  an  order. 

This  information  can  all  be  given  graphically  on 

the  "schedule  control  graph"  which  I  shall  describe  in 
detail  in  a  later  article.  Of  course  changes  in  that 
graph  will  have  to  be  made  to  meet  the  needs  of  the 

individual  shop,  but  the  changes  needed  will  be  ap- 
parent, I  think,  to  the  reader. 

The  real  complications  in  planning  come  in  the  shop 
of  the  second  type,  which  either  manufactures  in  quan- 

tity to  the  customer's  order,  or  has  a  number  of  stan- 
dard lines  of  its  own  which  can  be  made  to  stock. 

This  is  the  group  under  which  the  great  majority  of 
machine  shops  fall  and  this  production  can  be  accurately 

planned. 

■^SF 
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In  future  articles  of  this  series  I  shaii  show  in  de- 
tail how  the  planning  of  production  in  shops  of  this 

kind  is  done.  Each  article  will  take  up  a  single  detail 
of  the  planning  and  describe  it  thoroughly,  but  first 

I  want  to  give  a  bird's-eye  view  of  the  method  as 
a  whole. 

Where  the  output  is  made  in  quantity  it  is  possible  by 
means  of  time  study  to  tell  accurately  just  how  long 
any  operation  will  take.  This,  together  with  the  known 
dates  when  delivery  must  be  made,  gives  us  the  basis 
on  which  to  work. 

When  the  sales  department  gets  an  order,  it  goes  at 
once  to  the  engineering  de- 

balance.      This    planning 
before  an  order  is  taken. 

Getting   rtHuXy  to 
«tart    to  b««yn  . 

partment  which  makes  up 
a  list  of  the  parts  which 
make  up  that  assembly.  If 
new  tools,  jigs  or  fixtures 
are  needed,  they  are  pro- 

vided in  advance.  The  road 
is  smoothed  so  that  the 

shop's  productive  depart- 
ments need  bother  about 

nothii.g  but  production. 
Naturally  some  of  the  com- 

ponent parts  of  an  assem- 
bly take  longer  to  make 

than  others  and  therefore 
must  be  started  sooner. 
Taking  the  delivery  date  as 
a  starting  point  we  work 
back  and  find  the  date  on 
which  each  part  must  be 
started  to  meet  the  deliv- 

ery date.  This  depends 
upon  the  time  needed  to 
make  the  part  and  the  ma- 

chine capacity  available. 
Now  we  must  make  sure 
that  all  raw  material  will 

be  in  the  plant  when  needed,  so  we  notify  the  purchas- 
ing agent  of  our  requirements  as  to  quantity  and  de- 

livery, and  follow  him  up  to  see  that  he  does  as  he 
should.  From  the  time  the  raw  materials  come  in 
until  the  finished  product  leaves  the  plant,  it  is  under 
the  control  of  the  planning  department — this  does  away 
with  "buck  passing." 

The  plan  so  far  outlined  may  seem  so  rigid  that  if  any- 
thing went  wrong  the  whole  production  would  be  snarled 

up.  In  later  articles  I  shall  show  just  how  the  neces- 
sary flexibility  is  attained.  Suffice  it  to  say  now,  that 

between  each  two  lots  of  parts  scheduled  to  a  machine, 
several  hours  are  allowed  as  a  cushion  to  take  up  shocks 
due  to  machine  breakdowns  or  other  delays  in  pro- 

duction. Then,  too,  we  generally  provide  reservoirs 
of  finished  and  semi-finished  parts  which  will  enable 
assembling  to  continue  for  a  day  or  so  even  should  a 
severe  check  come  in  production. 

The  work  is  actually  given  out  in  the  shop  by  "booth 
men,"  there  being  a  production  booth  for  every  de- 

partment or  two.  They  are  close  to  the  men  and 
machines  and  have  authority  to  assign  the  work  to  any 
one  of  several  machines  of  a  kind,  depending  on  con- 

ditions. The  central  planning  department  thus  plans  only 
to  operations ;  the  booth  to  the  individual  machines.  The 
booth  man  also  attends  to  moving  the  material  between 
machines  and  departments,  checks  the  time  of  the  men 
and  so  on. 

It  is  apparent  from  this  brief  description  that  plan- 
ning consists  of  two  parts. 

First,  the  way  is  made  clear  beforehand  that  the 
parts  can  be  processed  without  a  hitch.  Sufficient  ma- 

chine capacity  is  provided  to  handle  each  operation. 
The  machines  are  physically  arranged  so  that  the 
parts  can  be  moved  from  operation  to  operation  with 
the  least  possible  trucking.  That  means  that  the  ma- 

chines, so  far  as  possible,  are  arranged  according  to  the 
sequence   of   operations.     The   whole   shop   is   put   in 

is  preliminary;  it  is  done 
Second,  each  job  is  planned 
through  the  shop,  and  the 
road  cleared  for  it  so  that 
the  machine  operators  have 
nothing  to  do  but  perform 
productive  operations  on 
the  parts.  Tools  that  are 
to  be  used  are  supplied,  raw 

materials  needed  are  pur- 
chased and  both  are  deliv- 

ered to  each  operator  just 
before  he  is  ready  to  use 
them.  Usually  he  does  not 
even  have  to  set  up  his  own 
tools.  The  time  of  starting 
each  job  is  worked  out  so 
that  every  part  which  goes 
into  an  assembly  will  be 
finished  in  time  to  get  to 
the  assembly  floor  at  the 
right  minute.  Planning 

has  a  much  deeper  signifi- 
cance to  a  business  than 

merely  to  assure  smooth 

production.  The  real  pur- 
pose of  planning  is  to  con- 

serve capital  so  that  the 
rate  of  turnover  will  be  de- 

creased ;  that  is,  so  that  the  time  which  elapses  between 
the  purchase  of  the  raw  material  and  the  shipment  of 
the  finished  product  will  be  a  minimum.  Obviously, 
when  this  time  is  reduced,  a  given  volume  of  sales  can  be 
handled  with  a  less  investment  in  goods  in  process. 

Most  manufacturers  are  chronic  believers  that  what 
they  need  most  of  all  is  more  capital  in  their  business, 
and  to  prove  it,  point  to  the  business  failures,  which 
are  usually  blamed  on  lack  of  capital.  It  is  seldom  that 
you  are  able  to  find  a  manufacturer  who  can  talk  about 
his  business  for  an  hour  or  'sc  without  laying  em- 

phasis on  what  he  could  do  if  he  only  had  more  money. 
Yet  I  firmly  believe  that  most  of  these  men  not 

only  do  not  need  more  money  but  would  be  worse  off 

if  they  had  it.  The  strange  thing  is  that  when  consider- 
ing the  getting  of  more  money,  they  almost  invariably 

think  of  Wall  Street  and  the  banks,  rather  than  real- 
izing that  very  likely  they  would  be  able  to  pick  it  out  of 

their  own  business. 

Capital  turnover  is  a  subject  which  is  given  too 
little  study  by  the  average  m.anufacturer.  There  is 

not  the  space  here  to  elaborate  on  all  of  the  ramifi- 
cations of  the  subject,  but  the  fact  remains  that  if 

the  time  taken  in  manufacturing  a  given  article  could 

be  cut  in  half,  the  value  of  the  goods  in  process  in- 
ventory will  likewise  be  cut  in  half  and  the  money 

released  from  the  unnecessary  goods  in  process  capital 
will  be  additional  working  capital  which  may  be  used 
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in  expanding  the  business.  I  could  cite  innumerable 
instances  of  plants  where  this  has  been  done, 
t  In  one  machine  shop  in  particular,  where  we  installed 
a  planning  system,  the  results  were  most  striking.  At 
first  glance,  this  concern  seemed  to  be  well  managed. 
The  machines  were  well  laid  out;  there  was  a  time- 
study  department  of  eight  men,  and  nearly  every  opera- 

tion in  the  plant  was  on  piece  work.  And  yet  the 
planning  system  which  we  installed  reduced  the  goods  in 
process  from  $3,000,000  to  $1,000,000  in  spite  of  an 
actual  increase  in  sales.  That  means  that  $2,000,000  in 
cash  v/as  picked  out  of  the  goods  in  process  inventory 
and  was  available  for  other  purposes. 

In   another   concern,    making    automobile   parts,    the 
goods    in    process    inventory    amounted    to    $800,000 

\f^  he    only 
held  moi-e  mi^yye 

with  annual  sales  of  the  finished  product  valued  at 
$3,600,000.  This  meant  that  the  money  invested  in 
goods  in  process  was  turned  over  once  in  80  days  or 
four  and  one-half  times  a  year.  A  production  planning 
system  in  this  plant  resulted  in  cutting  the  goods  in 
process  inventory  to  $450,000,  giving  one  turnover 
in  45  days.  This,  obviously,  is  a  cut  of  nearly  one-half. 
This  concern  thought  that  it  was  going  to  have  to  bor- 

row money  to  build  a  new  plant  in  order  to  meet  its 
possible  increased  sales.  Instead,  the  planning  system 
enabled  it  nearly  to  double  its  output  without  additional 
buildings. 

To  the  casual  observer,  who  might  have  seen  the 
plant  before  and  after  the  installation  of  the  production 
system,  it  was  evident  that  great  changes  had  occurred, 
although  at  first  glance  it  might  have  seemed  that 
business  had  seriously  fallen  off.  Where  previously 
the  floors  of  the  shop  had  been  cluttered  up  with 
partly  processed  parts,  today  the  shop  is  clean.  There 
are  no  accumulations  of  pai'tly  finished  pieces  at  machines 
waiting  for  the  next  operation  and  no  piles  of  finished 
parts  on  the  assembly  floor  awaiting  other  parts  which 
have   not   been   started. 

To  sum  up,  a  planning  system  accomplishes  the  fol- 
lowing results: 

1.  It  enables  the  sales  department  to  make  promises 
which  are  reasonably  certain  of  being  fulfilled. 

2.  It  reduces  the  capital  needed  to  handle  a  given 
amount  of  sales. 

3.  It  tends  to  prevent  delays  in  production.  By  fore- 
seeing future  requirements,  it  does  away  to  a  large 

degree  with  emergencies. 
4.  It  relieves  the  productive  departments  of  the  plant 

from  doing  non-productive  work. 
6.  It  enables  the  plant  to  get  out  the  maximum 

possible  production. 
6.  It  tends  to  keep  all  machines  busy,  thus  doing 

away  with  the  heavy  loss  which  an  idle  machine  entails. 
7.  It  reduces  the  unit  cost  of  the  output. 
These  results  are  ardently  desired  by  every  manu- 

facturer, but  are  seldom  attained.  I  know  of  no  other 
way  to  achieve  them  except  through  the  medium  of  a 
carefully  worked  out  planning  system,  but  I  do  know 
that  there  is  not  a  shop  now  operating  under  the  hit- 
or-miss  condition  which  cannot  avail  itself  to  a  large 
degree  of  planning,  with  the  desirable  results  which  I 
have  just  mentioned. 

Making  a  Match  Plate  Without 
New  Patterns 
By  H.  W.  Johnson 

It  was  decided  that  a  certain  small  bevel  gear  could 

be  molded  to  better  advantage  from  a  match-plate  pat- 
tern than  from  the  hand  pattern  formerly  used.  The 

old  patterns  had  accurately  planed  teeth  and  were  in  fine 
shape,  so  the  following  method  was  evolved,  which  made 
it  possible  to  avoid  planing  teeth  in  new  patterns. 

The  first  move  was  to  provide  a  plain  aluminum  match 
plate  for  a  14  x  16-in.  flask.  This  plate  was  planed 
I  in.  thick  and  centers  were  laid  out  for  four  patterns. 
Meanwhile,  four  aluminum  disks  were  cast  and  turned 
up  in  the  lathe — one  side  being  a  duplicate  of  the  back 
of  the  gear  pattern,  the  other  side  bored  out  so  the  old 
patterns  would  fit  down  as  far  as  the  points  of  the  teeth. 
The  thickness  of  this  disk  was  such  that  the  total 
over-all  thickness  of  the  assembled  pattern  and  disk 
was  I  in.  greater  than  the  original  thickness  of  the 
pattern,  to  allow  for  the  plate.  To  attach  the  disk  to 
the  plate,  each  disk  was  provided  with  a  stepped  flange, 
very  much  like  a  stove  lid,  and  the  plate  was  bored  to 
fit.  Finally,  the  disks  were  riveted  through  the  flange 
to  the  plate  with  small  rivets. 

Of  course,  the  impression  could  have  been  turned 
directly  in  the  large  plate,  and  the  use  of  the  little  disks 
avoided,  but  I  believe  that  the  greater  speed  and  ease 
of  turning  the  small  disks  rather  than  the  large  plate 
paid  for  the  small  amount  of  extra  work  occasioned  by 
inlaying  the  disks.  The  plate  was  bored  by  means  of  a 
sweep  tool  in  the  drilling  machine. 

Aluminum 

Section-'' 

METHOD     OF     .MAKKNU     THU     .MATCH-PLATE     PATTERN 
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MACHINING  THE  GAS  ENGINE 
FOK  A  LIGHTING  UNIT 

By  J.  V.  HUNTER 
Western  £ditor,  American  Machinist 

The  manufacture  of  small  power  internal-combus- 
tion engines  has  been  highly  specialized  for  several 

years  with  strong  competition  in  all  lines,  and  to 
make  a  success  of  it  close  attention  must  be  given 

to  using  the  most  practical  methods  of  machining. 
This  article,  the  first  of  a  series,  details  many  of 
the  methods  which  are  being  developed  by  one  very 

successful  manufacturer  of  this  line  of  power  units. 

THE  introduction  of  small  power  engines  to  meec 
the  needs  of  modern  farm  life  has  led  to  various 

methods  for  driving  electric  generators  for  light- 
ing isolated  dwellings.  Some  lighting  units  have  been 

belt  driven  from  standard  engines,  but  the  demand  for 
a  compact,  self-contained  unit  has  been  insistent  and 
several  different  units  of  this  type  have  been  de- 
veloped. 

Recently  several  large  manufacturers  from  different 
fields  have  combined  to  produce  the  parts  required  to 
make  up  a  lighting  unit  which  includes  the  prime  mover, 
the  generator,  the  storage  battery  and  the  automatic 
switchboard  controller.  This  unit  combines  a  single- 
cylinder  kerosene  engine  which  is  direct-connected  to  a 
li-kw.  generator,  and  operates  in  connection  with  a 
storage  battery.  The  battery  furnishes  current  when 
the  unit  is  not  operating  and  also  operates  the  gen- 

erator as  a  motor  to  turn  over  the  engine  for  the  purpose 
of  starting. 

The  engine  starts  and  runs  on  gasoline  until  warm 
and  requires  personal  attention  for  priming  and  start- 

ing, but  is  provided  with  an  automatic  control  to  stop 

it  when  the  batteries  are  fully  charged  and  the  current 
consumption  has  been  shut  off.  The  automatic  switch 
will  also  open  the  circuit  if  anything  happens  to  seri- 

ously retard  or  shut  down  the  motor. 

The  Engine  Is  a  Single-Cylinder  Unit 

The  gas  engine  for  this  unit,  shown  in  the  headpiece, 
is  made  by  the  Fuller  &  Johnson  Manufacturing  Co., 
Madison,  Wis.,  and  has  one  vertical  cylinder.  The 
lubrication  is  by  splash  from  an  oil  chamber  in  the  crank 
case  and  the  fuel  storage  is  in  the  hollow  chamber  of  the 
main  base.  The  engine  is  air  cooled  by  a  blast  drawn 
through  the  perforated  cover  over  the  cylinder,  passing 
down  over  the  cooling  flanges  into  the  flywheel  chamber 
and  expelled  by  a  centrifugal  fan  which  is  cast  as  an  in- 

tegral portion  of  the  flywheel. 
An  interesting  feature  of  the  machining  operations 

on  this  engine  is  the  fact  that  a  large  majority  of  the 
parts  are  handled  on  turret  lathes  and  some  exceptional 
holding  fixtures  have  been  devised  for  supporting  the 
irregularly  shaped  castings.  An  example  of  this  is  the 
first  operation  on  the  crank  case  which   is  performed 

i FIG.    1.      l-'ACl^a    AND   BOlilXG   KLYVVHEKL  SIDE    OF  CRANKCASB 
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FXO.    2. FACING    GEAR    SIDE    OP 
CRANKOASE 

FIG.    3. BRACKET    FIXTURE    FOR    FINISHING 
CYLINTJER   SEAT 

on  a  Gisholt  turret  lathe,  Fig.  1,  while  the  casting  is  held 

in  the  heavy  cage-like  fixture  A.  The  arm  B  is  hinged 
at  the  back  and  can  be  swung  away  from  the  box  section 

post  tools  used  for  finishing  the  flywheel  side  of  the 
crank  case  and  a  number  of  the  tools  are  shown  in  the 
illustration.     The  crank  case  then  passes  to  a  second 

FIG.    4.       COMPLETE    SET-UP    FOli    FINISHING    SIDK    AND  BORIO   OF    FLYWHEEL, 

while  the  casting  is  being  slipped  into  place.  After  this  lathe  upon  which  it  is  mounted  in  reverse  position, 
arm  is  replaced  the  various  setscrews  C  are  tightened  to  Fig.  2,  and  is  clamped  to  the  chuck  with  a  bearing  on 
insure  a  firm  hold.    There  are  five  turret  and  two  tool-     the  previously  machined  face. 

KIG. ■,.      DETAIL  VIEW    OF   FLYWHEEL 
RIM-TURNING    OPERATION 

FIG.    6.      ROUGH-BORING    AND    IHNISHING 

BASE  OF  CYLINDER 
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The  facing  and  boring  of  the  seat  for  the  cylinder 
is  handled  on  a  Glsholt  turret  lathe,  Fig  3,  while  the 
casting  is  supported  from  the  headstock  by  a  heavy 
bolted-on  bracket  fixture  A.  This  bracket  fixture  is  de- 

signed to  be  so  rigid  that  there  will  be  no  vibration  or 
strain  of  the  casting  to  cause  irregular  machining. 

Turret-Lathe  Work 

Most  of  the  boring,  facing  and  turning  of  the  flywheel 
hub  is  accomplished  on  the  turret  lathe,  Fig.  4.  After 
the  engine  side  has  been  finished,  the  position  of  the 
flywheel  is  reversed  in  a  second  turret  lathe  and  the 
generator  side  is  faced  off  with  carriage  tools.     The 

Rolling  Threads  on  Container  Caps 
By  Edward  Dede 

I  read  with  interest  the  article  under  the  above  title 
on  page  111  of  the  American  Machinist.  I  wish  to 
make  a  few  remarks  on  this  article  referring  to  mold- 
makers. 

Mr.  Hand  states  that  the  moldmaker  cuts  the  thread 
with  a  tool  he  judges  near  right.  He  is  wrong.  From 

my  thirteen  years'  experience  I  have  learned  it  is  to 
a  moldmaker's  advantage  to  grind  his  tool  as  near 
accurate  as  possible,  for  when  the  threaded  ring  is  com- 

pleted the  sample  container  or  model  must  lie   in   it 

FlCi  7.     I-'INISH-BOIIING  AND  PACING  HKAD  OF  CYLINDER 

operations  in  the  first  series  include  boring,  turning 
and  facing  the  hub,  and  facing  and  turning  the  outside 
rim  of  the  wheel  to  insure  clearance  and  smooth  run- 

ning in  the  generator  housing.  One  of  the  rim-turning 
tools  in  operation  is  shown  in  greater  detail  in  Fig.  5. 

Cylinders  Completed  in  Two  Series 

The  cylinders  are  completed  in  two  series  of  turret- 
lathe  operations;  the  first  of  these.  Fig.  6,  rough-bores 
and  finishes  the  base.  To  hold  the  cylinder  a  heavy 
cage-like  fixture  is  mounted  on  the  faceplate,  and  is 
provided  with  a  hinged  top  A  which  may  be  raised  for 
placing  and  removing  the  work.  In  service  this  hinged 
top  is  locked  down  by  swinging  the  side-bolts  B  and 
the  casting  is  further  clamped  by  tightening  the  set- 
screws  C  and  D. 

A  similar  operation,  Fig.  7,  finish-bores  and  faces  the 
top  to  receive  the  head.  It  is  the  practice  in  this  shop 
to  make  a  very  accurate  job  of  the  finish-reaming  on  the 
cylinder  bores  and  thus  avoid  the  necessity  of  internal 
grinding  of  this  part.  The  finish-reamers  are,  there- 

fore, maintained  to  very  close  limits  of  accuracy. 

as  nearly  perfect  as  can  be.  In  making  gages  for 
their  tools  most  men  do  so  as  follows: 

If  the  thread  on  the  sample  container  is  blown  out 
to  the  right  diameter  or  a  full  thread,  he  takes  an 
impression  of  it  and  grinds  the  tool  to  fit;  but,  on  the 
other  hand,  if  it  is  not  a  full  thread,  he  takes  an  im- 

pression inside  of  the  container  cap,  which  most  gen- 
erally comes  with  a  sample  container,  and  then  takes 

an  impression  of  the  one  taken  from  the  cap. 
He  does  not  cut  the  thread  until  he  thinks  it  is  deep 

enough.  Twenty-five  years  ago  moldmakers  used  cal- 
ipers, but  today  they  use  micrometers.  He  cuts  near  the 

depth,  then  makes  a  lead  cast  and  tries  on  the  cap; 
if  it  is  not  deep  enough  then  he  cuts  more  out.  But 
he  uses  the  cut-and-tiy  methods  only  on  the  first  one, 
for  then  his  lathe  is  set  and  can  make  a  thousand  or 
more  with  no  more  lead  casts. 

For  containers  that  have  threads  that  the  glass  manu- 
facturers have  made  before,  they  need  no  cut-and-try 

methods  as  the  size  is  already  known. 
Mr.  Hand  is  correct  in  his  statement  about  the  cold 

mold,  but  the  container  is  not  taken  out  of  the  mold 
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when  too  hot.     Bottle  machines  are  timed  and  the  con- 
tainer is  retained  in  the  mold  a  certain  time  to  cool. 

■When  the  nature  of  the  glass  changes,  is  when  every- 
thing goes  wrong;  it  may  get  heavy  or  light  in  weight. 

In  making  a  bottle  the  glass  taken  from  the  tank  is 
in  a  ball  and  it  is  put  in  a  blank  to  make  the  glass  in 
oblong  shape  before  being  put  in  the  mold.  Blanks  are 
bored  to  a  diameter  to  contain  sufficient  weight  of  glass 
for  the  bottle. 

I  have  seen  these  work  perfectly  for  weeks,  when,  all 
at  once,  the  nature  of  the  glass  would  change  and  make 
necessary  the  boring  of  these  blanks  larger  three  and 
four  times  in  one  day,  as  otherwise  they  would  not  hold 
enough  glass  to  get  the  correct  weight.  Then  the  thread 
on  the  container  is  small.  It  is  better  to  see  if  you  are 

right,  then  go  ahead  for  there  is  no  remedy  for  an  un- 
acc^ted  bottle  but  melt  it  over. 

If  Mr.  Hand  refers  to  standardizing  the  threads  on 
containers,  then  that  would  be  a  great  improvement. 

But  to  standardize  the  moldmakers'  methods  is  impos- 
sible at  the  present  day  as  production  is  the  main  fea- 

tlure  in  a  mold  shop. 

[The  author  of  the  article  refei-red  to  is  glad  to  learn 
of  a  moldmaker  who  is  using  some  system  in  his  work. 
The  statements  in  question  were  made  on  the  authority 
of  several  moldmakers  visited  when  obtaining  data  for 

the  article.— S  -V-  Hand.] 
-'  ;*  , 

^«-<  Selective  Hardening  Kinks 
I  *'     ■  By  W.  H.  Addis 

Selective  hardening  is  sometimes  called  local  harden- 
ing and  consists  of  hardening  certain  portions  of  dies, 

tools  or  other  parts,  and  leaving  the  rest  soft.  It  may 
be  done  in  many  ways,  some  of  the  more  successful  of 
which  are  mentioned  in  what  follows. 

At  A  in  the  figure  are  two  strings  of  gears  which  have 
been  bolted  together  by  passing  bolts  through  the  bore. 
The  bolt  heads  and  nuts  are  then  coated  with  fireclay, 
the  caps  of  clay  being  of  sufficient  size  to  protect  the 
bore  of  the  gears.  In  this  way  the  bore  of  each  gear 
remains  soft  while  the  teeth  and  body,  are  hardened. 

The  chain  side  bars  at  B  are  to  have  the  outside  edges 
and  the  inside  of  the  pitch  holes  case-hardened  while 
the  sides  are  to  be  left  soft.  To  accomplish  this  the  bars 
are  placed,  in  the  pot  stacked  just  as  they  appear  at  B 
and  the  carburizing  compound  is  packed  around  them 
and  in  the  pitch  holes. 

One  firm  uses  the  cull  stampings  from  tomato-catsup- 
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bottles  caps  for  covering  the  threaded  ends  of  bolts 
while  they  are  being  hardened.  In  another  plant,  sheets 
of  tin  are  placed  over  the  area  to  be  left  .soft  and  coated 
with  fire-clay.  Still  another  way  of  protecting  the  soft 
parts  is  to  coat  them  with  a  special  paint.  At  C  and  B 
are  shown  bolts  and  silent  chain  pins  which  have  had 
the  ends  dipped  in  such  a  paint. 

Two  very  good  formulas  for  protecting  paints  are  as 
follows:  Mix  equal  parts  of  asbestos  flour  and  42-deg. 
sodium  silicate  to  the  consistency  of  a  heavy  paint  and 
apply  by  dipping  or  painting.  The  work  should  be 
warm,  dry  and  free  from  grease.  The  other  paint  dif- 

fers only  in  ti.e  substitution  of  kaolin  for  the  asbestos 
flour.  Both  of  these  paints  were  largely  used  on  war 
work  with  consistent  success. 

A  Clinical  Angle  on  Metric  Compulsion 
By  George  G.  Little,  M.E. 

In  the  last  five  years  as  head  of  the  instrument  shop 
of  the  Mayo  Clinic  (the  largest  of  its  kind  in  the  world), 
the  opportunity  for  me  to  study  the  application  and  pos- 

sible advantage  of  the  use  of  metric  measurements  in 
designing  and  building  instruments,  machines,  and 
laboratory  apparatus  has  been   exceptional. 

I  have  met  professional  and  laymen  from  all  over  the 
world  with  whom  I  have  discussed  the  possible  advan- 

tages to  be  had  by  using  the  metric  system. 
There  is  a  surprising  lack  of  knowledge  among  the 

professional  and  laboratory  men  regarding  the  amount 
of   time,    labor   and   expense   consumed    in    production. 

None  of  those  who  had  signed  the  cards  distributed 
by  the  "World  Trade  Club"  took  the  trouble  to  learn  who 
is  causing  the  agitation,  or  to  reason  out  what  the 
results  would  be  to  our  industries  should  the  bill  now 
pending  become  a  law. 

None  have  been  able  so  far  to  convince  me  positively 
that  the  metric  system  has  any  advantage  whatever 
over  our  present  method  of  applying  the  English  inch. 

While  it  is  sometimes  required  that  we  construct 
apparatus  and  instruments  to  metric  measurements  we 
have  found  no  advantage  in  doing  the  work,  making  due 
allowances  for  non-metric  sizes  of  material  and  tools 
used  in  such  work. 

The  one  big  point  those  in  favor  of  the  metric  system 
dwell  upon  is  that  it  is  so  much  easier  to  convert  small 
units  of  measure  into  a  large  unit,  or  units,  or  large 
ones  into  smaller  ones,  by  the  transposition  of  the  point. 
Also,  when  expressing  a  liquid  or  solid  quantity  that  it 

is  easier  to  say  so  many  c.c.'s  or  m.m.'s,  instead  of 
expressing  some  fraction  of  an  inch.  None  of  them 
seemed  to  be  unbiased  in  their  convictions  that  the 
metric  is  better  than  the  English  system. 

One  man  alone  upon  learning  from  me  what  the  re- 
sults would  be  in  our  indu.'^trial  world  and  just  how  it 

would  affect  him  in  his  profession  (.surgical)  stated  that 
he  hoped  the  bill  pending  would  not  be  passed  and  that 
he  would  surely  do  what  he  could  to  prevent  it. 

None  are  aware  of  the  conditions  obtaining  today  in 
France  in  the  use  and  non-use  of  the  metric  system,  or 
that  it  makes  no  diflference  in  the  sale  of  machines,  that 
they  are  constructed  according  to  the  inch  system. 

The  boosters  of  the  metric  bill  are  professional  and 
theoretical  and  laboratory  men  who  have  no  dealings 
with,  nor  thought  of,  the  welfare  and  requirements  of 
the  industries  of  this  country.  Those  who  know  what 
damage  it  would  cause  have  no  desire  to  see  the  bill 
become  a  law. 
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XXI.    Welding  Machines* 

A  majority  of  luelding  machines  are  built  for 
straight-seam  work,  but  a  feic  have  been  devel- 

oped for  circular  or  irregular  seams.  Examples 
of  both  classes  are  shoivn. 

{Part  XX  appeared  in  our  March  25  issue.) 

GAS-TORCH    welding    machines    with    automatic 
feed  are  used  for  a  large  variety  of  work,  al- 

though straight-seam  welding  is  the  more  com- 
mon.    In  this  latter  class  of  work  are  included  sheet- 

*For   the   author's   forthcoming   book,    "Welding   and    Cutting." All  rights  reserved. 

metal-cylinder  side-seam  welding  and  pipe  or  tube welding. 

A  welding  machine  known  as  the  Duograph,  is  shown 
in  Fig.  251.  This  machine  was  made  by  the  Davis-Bour- 
nonville  Co.  and  was  especially  designed  for  welding  the 
seams  of  steel  drums  or  containers,  insuring  a  mechani- 

cal weld  uniform  in  appearance  and  efficiency.  It  com- 
prises a  turret-top  holding  device  with  water-cooled  arms 

and  clamps  for  holding  the  steel  drums  in  position,  per- 
mitting the  work  being  placed  in  position  for  welding 

on  one  set  of  arms  while  the  work  on  the  opposite  set 
of  arms  is  being  welded.  The  turret  top  is  then  swung 
half  around,  the  welded  work  removed  and  another  job set  up. 

The  gas-torch  carriage  is  moved  forward  at  a  fixed 

FIG.    251.      DAVIS-BOURNONVILLE   DUOGRAPH   WELDING  MACHINE 
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FIG.  252.   TORCH  ARRANGEMENT  ON  THE  DUOGRAPH 

ypeed  by  power,  belt  driven,  and  is  reversed  by  means 
of  a  handwheel  v?hen  the  weld  is  finished.  Various  speeds 
for  different  thicknesses  of  metal  are  obtained  by  the 
use  of  cone  pulleys.  The  carriage  is  fitted  with  two 
torches — one  above,  the  other  below — as  shown  in  Fig. 
252,  for  welding  both  sides  of  the  seam  simultaneously. 
For  very  light  welding,  one  torch  only  is  required. 
Water-cooled  welding  torches  are  used.  The  No.  1  ma- 

chine will  weld  a  36-in.  seam,  and  will  take  containers 
from  12-in.  to  36-in.  in  diameter.  The  No.  2  machine 
welds  a  54-in.  seam.  An  average  speed  of  welding  of 
18-in.  per  minute  is  obtained  on  16-gage  sheets. 

Fig.  253  is  a  close-up  of  a  man  putting  a  sheet-metal 
drum  into  position  on  one  of  the  turret  arms.  Fig.  254 
shows  the  drum  clamped  down  and  swung  into  place 
ready  to  be  welded.  This  illustration  gives  a  good  idea 
of  the  operating  mechanism.  Fig.  255  shows  the  seam 
weld  completed  and  ready  to  be  removed. 

A  much  simpler  machine  is  shown  in  Fig.  256.  The 
operation  of  the  feeding  mechanism  is  obvious. 

A  smaller,  though  very  similar  machine,  is  shown  in 
Fig.  257.  While  the  work  shown  in  position  is  cone 
shaped,  cylinders  may  be  held  as  well. 

The  machine  shown  in  Fig.  258,  is  for  welding  bot- 
toms onto  tea  kettles,  cans,  drums  or  other  circular  work. 

KIG.  253.  PUTTING  A  DRUM  ONTO  A  TURRET  ARM 

The  machine  is  so  made  as  to  allow  for  a  considerable 
range  of  adjustment  for  different  sizes  of  work. 

A  machine  developed  at  the  plant  of  the  Edison  Stor- 
age Battery  Co.,  Orange,  N.  J.,  for  welding  bottoms  in 

storage-battery  cases,  is  shown  in  Fig.  259.  This  ma- 
chine was  first  described  in  the  American  Machinist, 

Aug.  10,  1911.  The  bottom  to  be  welded  in  is  made  of 
sheet  steel  with  upturned  edges.  A  four-part  expanding 
form  is  placed  within  the  edges  of  the  bottom  and  locked 
by  turning  down  the  screw  shown  in  the  center  of  the 
case.  With  the  bottom  and  expanding  form  in  place  as 

shown,  the  case  is  "shrunk"  to  it  and  sized  by  turning 
the  eccentric  lever  A.  The  gas  torch  B,  which  is  hinged 
at  C,  is  then  swung  down  into  welding  position  and  so 
set  as  to  throw  the  flame  correctly  onto  the  upturned 
edges  of  the  bottom  and  the  case.  The  motor  is  then 
started  and  the  feed  thrown  in  by  means  of  lever  D. 

This  lever  operates  a  clutch  on  a  shaft  carrying  a 
pinion  meshing  with  the  oblong  gear  on  the  bottom  of 
the  frame  which  supports  the  case.  This  moves  the 
frame  and  the  seam  to  be  welded  along  under  the  weld- 

ing flame.  When  a  corner  is  reached  the  trip  E  throws 
the  lever  F  and  slips  the  clutch  G  into  contact  with  the 
upper  teeth,  increasing  the  speed  of  the  driving  pinion 

FIG.    254.      DRUM  IN  POSITION   READY   FOR   WELDING PIG.    255.      THE    FINISHED    SEAM    WELD 
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yVi.  257.     LIGHT  SEAM  WELDING  MACHINE 

FIG.    259.      MACHINE    FOR    WELDING    OBLONG    SEAMS 

FIG.    2G8.      MACHINE  FOK   WELDING  CIRCULAR  SEAJIS 

SO  that  the  seam  being  welded  moves  at  the  same  speed 
under  the  flame  while  turning  the  comer  as  while  being  fig.  aeo,    single-torch  tube  welding  machine 
driven  along  the  straight  seam.    As  soon  as  the  corner 
has  been  turned  the  lever  F  is  forced  down  by  another  mechanism  back  to  the  starting  point,  the  handle  J  is 

trip  and  the  sun-and-planet  gearing  /  again  comes  into  used.    A  single-jet  tube  welding  machine  made  by  the 
play,  giving  a  slower  m|j^ement  as  the  straight  part  of  Thermalene  Co.,  is  shown  in  Fig.  260.    Views  of  a  double- 
the  seam  is  fed  under"  the  flame.     For  bringing  the  torch  machine  made  by  the  same  concern,  are  shown  in 
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FIG.  261.  DUPLEX  TUBE  WELDING  MACHINE 

FIG.  262.   ANOTHER  VIEW  OF  DUPLEX  MACHINE 

Figs.  261  and  262.  In  a  general  way,  these  are  typical 
of  all  machines  designed  to  butt-weld  formed  tubes. 
For  further  information  on  tube  welding  machines  and 
methods,  the  reader  is  referred  to  the  article  by  F.  W 
Smith  on  page  845,  Vol.  51,  of  the  American  Machinist. 
This  explains  the  process  in  a  practical  way. 

The  Trials  of  Old  Baldy— II 
By  a.  R.  Durant. 

One  day  "Andy,"  a  recent  acquisition  of  the  Ajax 
Works,  was  facing  off  a  lot  of  cast-iron  disks.  It  was 
getting  toward  noon  and  it  began  to  look  as  if  the  one 
in  the  chuck  was  going  to  be  finished  a  little  too  soon 
to  allow  him  to  wash  up  comfortably  while  the  feed  was 
running,  .so  he  unlocked  the  crossfeed  and  began  to 
nurse  the  tool  slowly  along  by  hand. 

A  few  minutes  before  12  o'clock  Old  Baldy,  the  boss, 
"happened"  along,  and  told  Andy  to  take  the  apron  off 
the  lathe  carriage  and  put  it  on  the  bench  before  noon. 
He  would  be  told  what  was  to  be  done  with  it  later. 

Andy  was  pretty  mad,  but  by  dint  of  much  sweating 

and  profanity  he  got  the  apron  off  and  onto  the  bench 

just  as  the  whistle  blew,  but  he  wasn't  washed  up. 
Oh  no! 
When  he  came  back  from  dinner  he  asked  Old  Baldy 

what  was  to  be  done  with  the  apron,  and  the  boss 

replied,  "put  it  back  on  the  lathe  and  go  ahead  with 

your  job." 
Andy  put  the  apron  back  (anybody  who  has  accom- 

plished this  job  knows  just  what  a  soothing  and  soul- 
satisfying  operation  it  is)  and  after  grinding  and  set- 

ting the  tool,  gave  the  crossfeed  knob  a  whirl  and  sat 
down  on  a  box  prepared  to  take  a  good  rest  while  the 
tool  was  feeding  across,  but  there  seemed  to  be  a  hitch 
somewhere;  the  tool  was  not  moving.  Andy,  with  a 
muttered  cuss-word,  got  up  and  gave  another  yank  to 
the  knurled  knob  that  locked  in  the  crossfeed ;  still  noth- 

ing happened.  Andy  turned  around  to  find  Old  Baldy 

at  his  elbow.  "Something's  the  matter  with  this  damn 
crossfeed,"  he  says. 

"Yes,"  replied  Baldy,  "I  took  out  one  of  the  gears  this 
noon.  I  saw  you  enjoyed  feeding  the  cut  by  hand  so 
much  that  it  would  be  a  shame  to  deprive  you  of  the 
pleasure  and  I  decided  to  fix  the  lathe  so  you  could  do  it 

that  way  all  the  time." 

Bell  Cranks  for  Transmission  of 
Uniform  Motion 
By  W.  B.  Greenleaf 

Referring  to  the  article  under  the  above  title 

published  on  page  460  of  the  American  Machinist,  it 
strikes  me  that  Mr.  Sullivan  is  incorrect  in  his  figuring. 

In  the  first  place  with  the  ordinary  arrangement  of 
connecting  the  links  to  the  bell  crank  by  pins  the 
motion  is  not  uniform.  This  can  readily  be  seon  if  the 
rectangular  motion  be  carried  out  to  the  point  where 
the  bell  crank  travels  through  90  degrees.  In  that  case 
the  circular  motion  would  cease  altogether,  as  the  force 
of  the  link  would  be  pushing  directly  against  the  axle 
of  the  bell  crank. 

Further  I  cannot  see  any  advantage  in  equality  of 
motion  for  the  rounded  surfaces  on  the  bell  crank, 
although  they  would,  of  course,  maintain  the  application 
of  the  power  at  the  same  point  during  the  whole  of 
motion.  There  would  be  no  advantage  over  the  flat 
surfaces,  for  while  it  is  true  that  the  length  of  the 
radius  would  vary,  it  would  vary  by  exactly  the  same 
amount  at  both  ends  of  the  crank,  so  that  while 
the  value  of  the  leverage  would  change,  it  would 
change  in  an  equal  amount  at  both  the  receiving  and 
transmitting  ends. 
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Tap-End  Sizes  of  Studs 
SPECIAL  CORRESPONDENCE 

Studs  must  fit  tight  on  one  end  and  allow  nuts 
to  be  easily  screwed  on  the  other.  Should,  the 
tap  end  be  tight  on  the  thread  or  depend  on 
being  jammed  on  the  last  thread?  This  article 
gives  the  practice  of  two  of  the  large  companies 
making  studs  for  the  market. 

THE  Chicago  Screw  Co.,  through  the  courtesy  of 

its  secretary,  Edw.  H.  Ehrman,  gives  the  follow- 
ing information: 

It  is  the  practice  of  many  screw  companies,  this 
company  included,  and  also  a  great  many  customers, 
to  round  the  nut  ends  and  to  chamfer  the  tap  ends 
of  studs,  for  several  good  reasons,  and  there  is  much 
to  be  said  in  favor  of  this  practice. 

(a)  The  rounded  end  serves  to  indicate  a  finger  fit, 
as  it  is  common  practice  to  round  the  ends  of  bolts 
and  capscrews  which  are  either  in  the  loose-  or  medium- 
fit  class. 

(b)  The  rounding,  if  made  to  a  circle  H  diam- 
eters, presents  a  neat  appearance  after  assembly,  even 

if  there  is  considerable  variation  in  the  position  of 
the  nut  relative  to  the  end  of  the  stud.  Inasmuch  as 

studs  cannot,  without  difficulty,  be  uniformly  "set," 
this  feature  has  more  than  a  casual  value. 

(c)  It  has  been  our  experience  that  it  is  easier  to 
produce  the  rounded  shape  either  with  the  shaving  tool 
or  the  cutting-off  tool,  than  it  is  to  produce  a  flat  and 
chamfered  end.  Conversely,  it  is  just  as  easy,  and  per- 

haps easier,  to  chamfer  the  unfinished  end  of  the  stud 
before  it  is  severed  by  the  cutting-off  tool,  and  the  stud 
may  be  severed  with  less  burr  than  is  possible  if  this 
end  is  rounded. 

(d)  Rods  that  are  threaded  on  both  ends  to  a  finger  fit 
should  have  the  ends  rounded  to  indicate  that  neither 
is  a  tight  or  wrench  fit.  This  practice  is  as  important 
to  the  manufacturer  as  to  the  user. 

The  illustrations  give  pitch-diameter  limits  that  have 
proved  very  satisfactory  in  practice.  Fig.  1  gives 
limits  suitable  for  studs  to  be  set  in  heavy  sections  such 
as  those  in  steam  pumps  and  engines;  also  for  a  few 
special  studs.  Fig.  2  gives  limits  suitable  for  studs 
to  be  set  in  light  sections,  such  as  those  in  gas,  gasoline 
engines,  etc. 

The  rationale  of  these  two  series  of  limits  is  based 
on  practical  conditions  obtaining  at  the  time  of  their 
formulation. 

Steam  Pump  Studs 

The  thread  limits  given  in  Fig.  1  are  sucn  that  the 
studs  should  be  wrench  tight  in  tapped  holes  produced 
in  a  manner  that  is  customary  in  the  manufacture  of 
steam  engines,  steam  pumps  and  other  heavy  machinery, 
and  with  commercial  taps  of  average  size.  While  this 
series  was  formulated  over  seven  years  ago,  there  has 
Been  no  complaint  or  comment  from  customers  to  indi- 

cate that  either  the  tolerances  or  the  negative  allow- 
ances are  great.  We  are  inclined  to  believe,  however, 

that  this  table  will  shortly  need  revision,  on  account 
of  the  increasing  tendency  of  the  mean  size  of  com- 

mercial taps  to  run  r]oser  to  basic  size. 

On  account  of  the  lighter  sections  in  which  studs  are 
set,  the  character  of  the  material,  the  (presumably) 
greater  care  exercised  in  the  selection  of  taps,  and  in 
their  use,  the  negative  allowances  are  made  materially 
less  than  in  the  case  of  steam-pump  studs.  There  are 
several  factors  that  might  be  mentioned  that  affect  both 
the  tolerances  and  negative  allowances.  Among  these 
may  be  cited: 

(a)  The  use  of  soap  water  tends  to  make  the  tap 
cut  closer  to  its  size  than  does  lard  oil. 

(b)  The  yielding  of  light  sections,  especially  if  of 
non-ferrous  metal    (particularly  if  the  tap  is  dull  and 
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FIG.  1.     PITCH-DIAMETER  LIMITS  OP  STUDS 
HE.WY    SECTIONS 

FOR 
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requires  lubricant,  such  as  soap  water),  contributes  to 
undersized  holes. 

(c)  The  selection  of  taps  close  to  the  basic  size 
tends  to  make  the  mean  size  lower  than  the  mean  size 
of  the  general  run  of  commercial  taps. 

In  threading  studs  tne  ordinary  way,  by  means  of 
opening  dies  or  bolt  cutter  heads,  there  are  many  little 
things  that  tend  to  produce  threads  that  have  a  slight 
general  and  irregular  taper. 

(d)  The  lack  of  straightness,  rotundity,  etc.,  of  the 

stud  blank  itself,  if  of  "hot-rol'.ed  steel,"  makes  it 
difficult  to  chuck  in  proper  alignment  with  the  die. 
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A  tap,  or  die,  having  ten  threads  per  inch  and  tapered 
0.12  in.  per  foot  (0.01  in.  per  inch)  would  increase  the 
diameter  of  the  hole  0.001  in.  per  turn  (or  the  radius 

0.005  in.  per  turn).  The  depth  of  the  "cut"  at  the crest  and  root  of  the  thread  is  therefore  0.0005  in. 

iind  at  the  slopes  of  the  thread  0.00025  inch. 
Tapered  threads  are  so  much  better  suited  to  tight, 

or  wrench-fit  work  than  are  "straight"  threads,  that 
it  is  strange  that  their  use  has  not  been  extended  fur- 

ther than  the  making  of  pipe  joints. 
It  is  our  belief  that  the  making  of  wrench-tight 

fits   would   become   simplified    rather    than    complicated 
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(e)  Wear  in  the  die  head,  and  in  the  vise,  or  chuck, 
causes  mis-alignment  with  respect  to  both  parallelism, 
and  angularity,  either  of  which  conduces  to  tapering 
threads  in  the  product. 

(f )  The  dullness  of  the  die  chasers  at  the  throat  and 
looseness  of  fit  of  the  chasers  in  the  head  tend  to 
produce  threads  that  are  tapering   near  the  shoulder. 

(g)  The  first  two  and  possibly  three  threads  are 
quite  apt  to  be  tapering  as  they  are  produced  before 
the  die  is  advanced  far  enough  to  equalize  the  cutting 
load  on  the  several  chasers. 

In   tapping  holes   by   machine   the   following  factors 
contribute  to  the  production  of  tapering  threads: 

(h)    Greatest  wear  of  the  tap  nearest  the  end. 
(i)    Mis-alignment  of  tap  shank  with  the  threads, 
(j)    Mis-alignment  in  tapping  machine. 

Taper  Threads  in  Assembling 

The  taper  in  the  thread  in  the  product,  as  a  result 
of  one  or  more  of  the  conditions  just  noted,  need  be 
but  a  very  few  thousandths  of  an  inch  in  the  u.sed  length 
of  thread  to  create  a  situation  in  assembling,  akin  to 
that  existing  in  a  pipe-thread  joint,  although  of  much 
less  taper.  The  tendency  of  the  threads  to  be  tapering 
has  prompted  a  few  manufacturers  to  make  them 
designedly  so.  Several  tapers  have  been  used  ranging 
from  i  to  :]  in.  per  foot  (0.0104  to  0.0208  in.  per  inch). 
The  coarser  taper  answers  well  for  thread  lengths  not 
over  Ij  diameters  long,  while  the  slighter  taper  is  suited 
to  great  thread  lengths,  possibly  up  to  three  diameters 
in  length. 

through    he  use  of  tapered  thread.^.     The  "g'^ori  poir'^s" 
in  this  prsT^'ice  that  appeal  to  us  are; 

(k)  The  hole  size  is  determined  by  tapping  to  tne 
proper  depth  and  so  is  under  accurate  control  of  the 
operator  (diameter  changes  0.01  in.  for  each  0.1  in. 
change  in  depth). 

(1)  The  diameter  of  the  tapped  hole  is  thus  under 
the  control  of  the  manufacturer,  so  that  the  desired 
tightness  of  fit,  of  uniformly  threaded  studs,  in  metals 
of  widely  different  characteristics  may  be  secured. 

(m)  The  dimensions  of  the  tap-end  thread  on  studs 
may  be  standardized  and  uniform,  so  that  but  one  series 
is  necessarj'. 

(n)  The  diameter  of  the  tap-end  taper  thread  can 
be  such  that  the  .stud  will  satisfactorily  assemble  in 

a  tapped  hole  produced  with  a  straight  tap  in  the  pres- 
ent customary  way.  Fig.  3,  and  vice  versa,  so  that 

interchangeability  need  not  be  disturbed  during  the 
period  of  transition  from  the  so-called  straight  to  taper 
thread  standard. 

(o)    The  initial  assembly  is  facilitated  by  the  taper. 
(p)  The  tightness  of  fit  of  the  assembly  is  under 

closer  control,  with  tapered  threads,  so  that  the  make-up 
is  more  uniform  than  is  possible  with  straight  threads 
made  with  the  same  degree  of  skill. 

The  usefulness  of  taper-threaded  studs  is  indicated 
by  the  fact  that  several  concerns  that  have  adopted 
and  continued  their  use  (in  some  instances  for  more 
than  15  years)  have  found  them  preferable  to  straight- 
threaded  studs. 

It  is  our  belief  that  the  use  of  a  taper  in  making 
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eight  fits  and  joints  is  much  more  logical  than  trying 
to  make  tight  straight  fits  in  the  usual  way. 

This  is  conceded  in  the  case  of  pipe  joints,  and  we 
believe  that  before  many  years  pass,  the  use  of  straight 
threads  for  studs  will  become  obsolete.  The  application 

of  taper  threads  is  not  confined  to  the  Brigg's  standard, 
but  includes  well-casing  threads,  plumber's-tubing 
threads,  boiler-stud  threads,  and  other  taper  threads. 

The  use  of  a  slight  taper  for  pressed  fits,  and  in  lieu 
of  cylindrical  pressed  fits,  is  finding  favor  with  some 

of  the  representatives'  manufacturers  in  the  industries. 
We  have  recently  had  opportunities  to  give  the  taper 
pressed-fit  several  trials  in  places  where  the  cylindrical 
pressed-fit  has  caused  annoyances  of  one  kind  or 
another,  and  the  results  have  been  so  gratifying  as  to 
warrant  an  extension  of  the  taper  pressed-fit  practice. 

It  will  probably  take  a  long  time  to  overcome  the 
inertia  of  present  straight  tight-fit  practice,  with  respect 
to  permanently  set  studs,  just  as  it  has  taken  our 
British  friends  many  years  to  outgrow  the  practice  of 
making  straight  steam-tight  joints  in  pipe.  When  the 
time  does  come,  when  the  straight  tight  screw-thread 
fit  has  been  superseded  by  the  taper  tight-fit,  we  shall 
wonder  why  straight  screw  threads  are  ever  made  use 
of  to  make  tight  joints. 

} 
Elwood  Burdsall,  treasurer  of  the  Russell,  Burdsall 

&  Ward  Bolt  and  Nut  Co.,  Port  Chester,  N.  Y.,  informs 

us  that  it  is  that  company's  practice  to  make  the  tap 

TABLE  I- -PITCH    DIAMETER 
OF 

TAP  ENDS 

l>ianieter 
Inch 

Threads 
Per  Inch 

Pitch  Diameter  of 
Studs  on  Tap  End 

1 

14 

13 
11 

10 9 
8 

0.3961 
0.45S1 
0.5T31 
0.6895 0.8085 
0.9215 

fends  of  studs  about  0.005  in.  larger  than  the  nut  ends, 
\  which  are  standard.    The  exact  measurements  are  given 
in  Table  I. 

Pipe  Dreams  of  a  Tramp  Machinist — 
A  Summer  Sabbath-Day  Idyll 

By  Glenn  Quharity 

The  funniest  thing  that  ever  happened  at  the  Brook- 

dell  shop  didn't  happen  at  the  shop  at  all  but  at  the 
Methodist  church  just  around  the  corner,   where  the 

"Old  Man"  and  Tom  and  Pop  and  Bill  and  George  and 
1  all  the  rest  of  us  went  to  "meetin' "  on  Sundays.   I  don't 
'  know  how  I  am  ever  going  to  get  the  story  into  the 
\  American  Machinist   unless   the  Editor  will   consider 

that  the  necessary  "shop  atmosphere"  is  furnished  by 
the  fact  that  George — the  hero-villain — was  our  senior 

I  apprentice,  and  that  the  choir-master  who  came  to  his 
"rescue,"  was  Pop  Sawyer  who  made  patterns  and  built 
partitions   and  put  up  countershafts   at  the  shop  for 

I  the  six  other  days  of  the  week. 
George  was  in  his  third  year  at  the  shop  and  was 

!  quite  an  accomplished  young  man  in  some  ways.  He 

'  was  an  excellent  workman,  and  was  well  liked  by  every- 
body because  of  his  genial  disposition.  He  was  some- 

,  what  quick  tempered  and  prone  to  make  "cursory"  re- 

I  marks  when  things  went  wrong,  but  he  couldn't  even 
[get  mad  without  raising  a  laugh.  He  was  a  general 
[favorite   with   the  younger   set   about   our  little   town 

where  everybody  knew  everybody  else ;  was  prominent 
in  their  social  activities  and  held  positions  of  social 
responsibility. 

All  of  us  boys  used  to  go  to  church  regular — five  or 
six  times  a  year,  generally  in  the  fall  and  winter  before 
Christmas — but  George  went  every  Sunday  because  he "blew"  the  organ. 

The  organ  at  the  Methodist  church  occupied  an  al- 
cove built  especially  for  it  so  that  the  organ  front  was 

flush  with  the  back  wall  of  the  building.  The  instru- 
ment itself  did  not  quite  fill  the  alcove,  but  left  a  small 

space  about  four  feet  wide  on  each  side,  and  to  cover 
the  space  from  the  gaze  of  the  congregation,  the  pan- 

elling, which  formed  most  of  the  organ  front,  was  car- 
ried clear  across  the  alcove,  thus  inclosing  a  small  room 

at  each  side. 

Concealed  doors  in  the  panelling  gave  access  to  the 
rooms  from  the  auditorium.  In  one  of  these  rooms  the 
sheep  of  the  choir  used  to  hang  their  outer  wraps  and 
overshoes,  while  the  other  served  the  same  purpose  for 
the  goats. 

In  the  men's  room  the  handle  of  the  bellows  pro- 
truded from  the  side  of  the  organ,  nearly  bisecting  the 

narrow  space,  making  it  necessary  to  step  over  or  duck 
under  in  going  to  the  window  at  the  back  of  the  room. 
The  doors  of  these  rooms  opened  outward  on  to  a  nar- 

row platform  at  each  side  of  the  pulpit  from  which 
broad,  curved  steps  descended  to  the  floor  of  the  audi- 
torium. 

To  provide  access  to  the  blower  room  without  going 
out  on  the  platform  in  full  view  of  the  congregation  a 
trap  door  was  cut  in  the  floor  and  a  short  flight  of  steps 
— half  ladder,  half  stairway — led  to  the  cellar.  The 
small  door  opening  into  the  auditorium  was  normally 
held  shut  by  a  concealed  finger  latch  and  was  appar- 

ently a  part  of  the  organ  front. 

One  of  George's  failings  was  a  fondness  for  the 
bright  yellow  lights  of  the  neighboring  city  (white 
light  would  not  be  correct  for  electric  lighting  was  not 
then  common  and  the  aforesaid  lights  were  gas)  and 
he  used  to  hit  the  high  spots  for  town  about  every  Sat- 

urday night;  coming  home  on  the  late  train  when  he 

didn't  miss  it,  or  walking  the  seven  or  eight  miles  when 
he  did.  The  kitchen  door  of  the  parental  domicile  was 
always  on  the  latch  for  George  and  the  old  folks  never 
knew  when  he  got  in,  for  they,  of  course,  were  the  last 
to  suspect  the  full  import  of  his  Saturday  night  trips. 

On  one  such  Saturday  night  in  early  June  when 
George  returned  from  his  usual  city  jambouree  (dur- 

ing which  he  had  not  only  looked  upon  the  -pousse-caf e 
when  it  was  red,  white,  and  blue,  but  had  promptly 
put  down  the  temptation  and  ordered  another)  there 
was  a  strange  rosy  glow  in  the  eastern  sky  which  in- 

dicated either  an  exalted  condition  of  George's  mind 
or  the  approach  of  dawn — probably  the  latter. 

George  got  in  all  right,  and  tumbled  into  bed,  but 
before  he  was  fairly  asleep  (or  so  it  seemed  to  him) 

he  was  awakened  by  his  mother  calling  him  to  break- 
fast. Reluctantly  he  crawled  out  and  dressed,  fpr 

though  he  was  very  sleepy  he  was  never  consciously 
derelict  in  duty,  and  after  sousing  his  head  in  a  basin 
of  cold  water  he  felt  better  and  prepared  himself  for 
his  usual  Sunday  avocation  in  a  fairly  cheerful  frame 
of  mind. 

Arriving  at  the  church  in  due  time,  George  promptly 
.secreted  himself  in  the  blower  room  and  dutifully 
pumped    wind    into    the  organ    for    the    prelude,    the 
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anthem,  the  offertory  and  all  the  other  musical  diver- 
sions that  attend  the  opening  of  an  orthodox  service; 

and  then  when  the  minister  got  busy,  George  sat  down 
in  the  chair  which  was  the  only  piece  of  furniture  in 
the  room,  tipped  back  against  the  panel  door  and 
elevated  his  feet  onto  the  handle  of  the  bellows. 

George  hadn't  the  slightest  idea  of  going  to  sleep 
during  the  sermon;  oh  no!  However,  the  warmth  of 
the  morning,  the  lack  of  sleep  the  night  before,  and 
the  droning  voice  of  the  minister  indistinctly  heard 
through  the  organ,  was  a  combination  too  strong  for 
healthy  human  nature,  and  George  was  presently  fast 
asleep  with  the  uptilted  front  legs  of  his  chair  directly 
over  the  edge  of  the  trap  that  led  to  the  cellar. 

The  minister  finished  his  sermon  and  the  choir  made 
ready  to  sing  the  closing  ode.     The  organist  slid  onto 

the  polished  bench  before  her  keyboard,  pulled  out  the 

proper  stops  and  proceeded  to  draw  the  sweet  introduc- 
tory strains  from  the  soul  of  the  organ. 

But  there  was  a  hitch  somewhere.  Though  she  was 
going  through  all  the  motions  in  their  proper  order  the 

strains  wouldn't  draw.  She  jiggled  frantically  at  the 
dummy  stop  that  connected  with  the  rattle  box  in  the 
blower  room  to  indicate  to  George  the  need  for  wind, 
but  there  was  nothing  doing — nothing  a  tall;  there 
simply  was  no  wind  in  sight;  not  even  a  breeze.  The 
choirmaster  had  sensed  the  true  inwardness  of  the 
difficulty  at  the  first  symptom;  he  knew  George.  He 
slipped  unobtrusively  off  the  other  end  of  the  platform 
and  quietly  disappeared  through  a  door  leading  to  the 
parlor. 

The  congregation  had  just  commenced  to  realize  that 
something  not  on  the  program  was  happening  when 
the  choirmaster  reached  the  steps  leading  to  the  blower 
room  and  slammed  open  the  trapdoor.  The  edge  of  the 

trap  struck  squarely  under  the  front  legs  of  George's 
chair  and  the  latch  holding  the  panel  door,  already 
under  a  heavy  responsibility,  gave  way. 

The  door  flew  open  and  a  dishevelled  young  Indian 

accompanied  by  a  war-whoop  and  followed  by  the  re- 
mains of  a  chair,  catapulted  in  a  back  somersault  down 

the  pulpit  steps  and  onto  the  floor  of  the  auditorium 
before  a  horrified  congregation. 

It  was  an  awful  moment! 

Piecework  in  German  Shops 
By   C.  A.   Heise 

One  of  the  first  things  following  the  German  revolu- 
tion was  the  abolishment  of  piecework  in  most  of  the 

factories  by  the  workers'  councils.  However,  on  account 
of  the  apprehension  caused  in  industrial  quarters  by 
the  threatening  break-up  of  the  entire  German  economic 
system,  the  German  Federal  Board  of  Work  has  con- 

sulted the  Berlin  Chamber  of  Commerce  with  a  view  of 
giving  expert  advice  as  to  the  relative  merits  of  the 
existing  wage  systems.  The  report  of  the  chamber  has 
just  been  published  and  makes  rather  interesting 
reading  inasmuch  as  it  recommends  the  re-introduction 
of  piecework.  In  the  course  of  the  statement  it  is 
pointed  out  that  from  an  economic  point  of  view 
ordinary  wages  have  proved  an  utter  failure.  Accord- 

ingly, the  chamber  has  come  to  the  conclusion  that  a 
sound  and  social  wage  system  can  only  be  based  on  the 
principles  of  fair  piecework  payment.  The  workers 
themselves  as  well  as  the  unions  are  beginning  to  realize 
that  the  re-introduction  of  piecework  was  of  utmost 

importance  in  trying  to  regain  Germany's  lost  markets. 
The  faults  and  defects  of  the  piecework  system  for- 

merly in  use  were  freely  admitted;  on  the  other  hand, 
it  was  shown  that  with  the  introduction  of  the  eight- 
hour  day  the  time-honored  argument  of  piecework 
undermining  the  health  of  the  workers  has  now  lost 
most,  if  not  all,  of  its  former  force. 

In  order  to  insure  a  fair  administration  of  the  piece- 
work system  the  chamber  suggests  that  all  piecework 

rates  should  be  fixed  previously  to  the  man  starting  on 
the  job  and  the  man  be  informed  as  to  the  rate.  Fur- 

thermore, the  fixing  of  the  rates  at  the  larger  works 
should  no  longer  be  done  by  the  foremen  but  by  experi- 

enced time-rate  fixers  trained  for  the  task  in  special 
classes  held  in  industrial  schools,  and  no  cutting-down 
of  rates  so  fixed  and  agreed  upon  should  be  permitted. 

It  was  also  recommended  that  workers  engaged  on 
so-called  non-productive  work,  including  clerks,  etc., 
should  be  paid  by  a  system  representing  a  combination 
of  ordinary  tim.e  work  and  bonus  work.  It  is  highly 
interesting  to  note  that  the  chamber,  on  account  of  the 
present  German  economic  situation,  considers  the 
demand  of  the  workers  for  profit  sharing  on  a  large 
scale  unwarranted,  it  being  held  that  no  profits  could 
be  distributed  at  all,  or  only  on  so  small  a  scale  as  not 
to  figure  as  a  stimulating  factor. 

A  Sample  Board  for  the  Tool  Dresser 
By   K.   Saldiz 

I  stumbled  across  a  little  kink  in  tool  dressing  the 
other  day  that  I  had  not  seen  elsewhere,  that  is  a  real 
time  and  money  saver  wherever  a  blacksmith  is  kept 
busy  all  day  dressing  tools. 

Every  kind  of  cutting  tool  used  on  lathe,  shaper, 
planer,  boring  mill,  etc.,  is  made  up  of  wood,  nailed  on 
a  board,  and  kept  near  the  tool  fire.  This  is  a  good 
way  to  stop  quarrels  and  misunderstandings  between 
the  machinist  and  the  tool  dresser  and  eliminates  waste 
of  time  resulting  from  the  machinist  (war  brand)  not 
knowing  the  proper  name  of  the  tool  he  wants  or  the 
tool  dresser  not  being  able  to  understand  the  description. 

Now,  if  a  machinist  comes  along  and  wants  a  tool 
bent  to  the  right  with  the  cutting  edge  on  the  point 
(offset  parting  tool),  the  tool  dresser  simply  points  to 
the  board  and  lets  him  pick  out  the  shape  he  wants. 
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X.    Variable  Angular  Velocity  in  the 
Driving  Cam  Shaft 

The  subjects  considered  in  the  current  issue 
are:  Variable  angular  velocity  in  the  driving 
shaft  as  applied  to  the  toe  and  wiper  cam,  the 
determination  of  the  amount  of  rubbing  or  slid- 

ing action  in  cam  mechanisms  where  the  follow- 
er surface  is  fiat  or  curved  instead  of  being  a 

roller  or  a  V  edge,  and  the  principles  on  which 
all  sliding  friction  may  be  eliminated  between 
cam  and  follower  surfaces  with  their  applications 
to     logarithmic     and     computed     cam     curves. 

(Part   IX    was  published   on  page   .<,39.) 

THE  subject  of  variable  angular  velocity  in  the 
drive  shaft  of  a  cam  applies  to  all  types  of  cams, 
but  it  is  rarely  met  with  except  in  oscillating  cams. 

The  reason  for  this  is  that  in  machinery  in  general  the 
shafts  that  make  a  full  turn  do  so  with  practically 

uniangular  velocity  except  in  slow-advance  and  quick- 
return  motions  and  in  some  special  cases,  and  there- 

fore the  shaft  that  operates  a  cam  in  general  is  con- 
sidered to  have  uniform  angular  velocity.  But  with 

the  oscillating  cam  the  motion  must  come  through 

a  crank  and  connecting-rod,  or  eccentric  and  beam,  or 
some  other  device,  from  a  shaft  which  in  general  turns 
with  unifom  angular  velocity  and  which  gives  to  the 
oscillating  cam  a  variable  angular  velocity,  as  illustrat- 

ed in  Fig.  137,  where  the  unequal  arcs  Bfi„  Gfi,  and 
K,L,  represent  the  distances  traversed  by  the  cam  pin 

B,  while  the  main-shaft  crankpin  turns  through  the 
equal  arcs  BG,  GK  and  KL. 
The  method  of  building  a  cam 
which  has  variable  angular 
velocity  will  be  illustrated  in 
the   following   problem: 
Problem  24. — Oscillating 

Cam  Having  Variable  Angu- 
lar Velocity,  Toe  and  Wiper 

Type. — Required  an  oscilla- 
ting wiper  cam  operated  by  a 

crank  and  connecting-rod  from 
a    main    shaft    to    raise    and 

lower  a  straight-toe  follower  through  a  distance  of  one 
unit  while  the  crankshaft  turns  through  120  deg.  As- 

sume the  following  dimensions:  Main  crank  radius  CB, 
4  units.  Fig.  137;  connecting  rod  length  BB„  20  units; 
cam  arm  radius  B,  0,  5  units;  shortest  cam  surface 
radius  OA,  2  units. 

Find  the  distance  the  follower  will  move  during  each 
of  three  equal  periods  of  time  on  the  up  stroke. 

The  first  step  in  the  solution  ot  tne  problem  is  to 
lay  out  the  main  crank  center  as  at  C  in  Fig.  137; 
then  the  crankpin  circle  with  a  radius  CB  of  4  units, 
and  next  the  connecting-rod  length  of  20  units  on  the 
center  line,  as  at  EJ.  Lay  off  the  assigned  120  deg. 
of  crankshaft  motion  symmetrically  about  the  main 
center  line,  as  at  BCD,  and  with  B  and  D  as  centers  and 
the  length  of  the  connecting-rod  as  a  radius  draw  two 
arcs  intersecting  on  the  horizontal  center  line,  thus 

locating  B,.  With  C  as  a  center  and  the  connecting- 
rod  plus  the  crank  as  a  radius  draw  the  arc  passing 

through  J;  with  C  as  a  center  and  the  connecting-rod 
minus  the  crank  as  a  radius  draw  the  arc  passing 
through  J,.  To  find  the  center  0  of  the  camshaft,  Fig. 
137,  take  B,  as  a  center  . 

and  the  assigned  cam- 
arm  radius  of  5  units 
and  draw  an  arc  on 
which  the  point  0  will 
be  found  later.  On  this 
arc  find  a  point  by  trial 
and  error  with  the  com- 

pass which  is  the  center 
of  an  arc  which  passes 
through   B,   and   which 

no 

Hj 

."6 

-Vj 

FIG.14-E 
Diagram  of Slidinbi  Velocity 

Bzi- 

Wi 

FIG.   13".      oscillating   CAM   WITH  VARIABLE  ANGULAR  VELOCITY 
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intersects  the  two  arcs  through  J  and  /,  at  the  same  ele- 
vation, as,  for  example,  at  i,  and  F,.  The  center  point 

so  found  is  the  point  0.  The  arc  L,B,F,  will  then  be  the 
arc  of  swing  for  the  center  of  the  cam-arm  pin,  and  the 
angularity  of  action  between  the  connecting  rod  and  the 
cam  arm  at  the  two  extreme  ends  of  the  cam-arm  swing 
will  be;  approximately  the  same.  Draw  a  vertical  line 

throu^  O  and  mark  the  assigned  distance  OA,  which  is 
the  shortest  radius  of  the  cam  surface.  The  horizontal 
line  through  A  will  be  the  lowest  position  of  the 
flat-surface  follower  toe.  The  distance  AV  is  equal  to 
the  assigned  motion  for  the  follower. 

Having  completed  the  general  layout  of  the  assigned 
data  the  cam  surface  AV,  is  found  as  follows:  Draw 
the  arc  BJj,  with  a  radius  equal  to  OB,  and  make  the 
length  BJj^  equal  to  JB,L,.  Revolve  V  about  0  until 
it  meets  the  radial  line  drawn  form  L^  to  O,  thus 
determining  the  point  F,.  At  this  latter  point  draw 
a  line  F,F.  perpendicular  to  OV ,.  With  the  aid  of  any 
smooth-edged  curved  ruler  draw  a  curved  line  tangent 
to  AW  &t  A  and  also  tangent  to  Vy,  at  the  point  where 
it  happens  to  come.  Such  a  curved  line  is  shown  at  AV, 
in  Fig.  137.  Any  other  curved  line  tangent  to  the 
straight  lines  AW  and  Vy,  would  have  done  the  work 
in  the  same  time,  but  would  have  given  slightly  different 
intermediate  velocities  to  the  follower  as  will  be  ex- 

plained in  a  later  paragraph. 
The  actual  working  length  of  the  follower  toe  is 

readily  obtained  by  revolving  the  point  of  tangency 
V,  about  O  until  it  meets  the  horizontal  line  through 
V  at  v.,.  Projecting  V,  down  to  AW  and  adding  a 
short  distance  WW,  to  prevent  a  sharp-edge  action, 
the  practical  length  AW,  is  obtained.  If  the  toe  shaft 
is  offset  a  distance  AY,  the  total  length  of  the  follower 
toe  will  be  YW,. 

To  Find  the  Distances  Moved  by  the  Follower  Tok 
during  each  of  three  equal  periods  while  on  the  upstroke 
divide  BL,  Fig.  137,  into  three  equal  parts  as  at  G  and 
K.  With  these  points  as  centers  and  with  the  connect- 

ing-rod length  as  a  radius,  construct  short  arcs  inter- 
secting B,L,  as  shown  at  G,  and  K,.  Lay  off  the  arcs 

B,G,  and  B,K,  at  Bfi^  and  B_K„  and  draw  the  radial 
lines  OG,  and  OK..  Perpendicular  to  these  radial  lines 
draw  other  straight  lines  tangent  to  the  curved  cam 

surface  AV.,  thus  obtaining  the  lines  Hfl.^  and  /,/j.  Re- 
volving H,  and  7,  back  to  the  vertical  line,  the  points 

H  and  /  will  be  obtained  and  the  distances  moved  by 
the  follower  during  the  three  equal  time  periods  on  the 
up  stroke  will  be  AH,  HI  and  IV  respectively. 
The  Path  of  Contact  Between  the  Cam  Wiper 

AND  THE  Toe  is  shown  by  the  curved  dash  line  AF„  Fig. 
137.  Points  on  this  curve,  such  as  at  /,,  are  obtained  by  re- 

volving the  point  of  tangency  /,  around  until  it  meets 
the  horizontal  line  through  I. 

In  problems  of  this  kind  (problem  24)  the  follower 
toe  takes  a  longer  time  for  the  down  stroke  than  for 
the  up  stroke  as  shown  by  the  length  of  arc  LD  as  com- 

pared with  LB,  Fig.  137.  This  could  be  rectified  and 
both  times  made  the  same,  if  desired,  by  placing  the 
center  O  of  the  cam  so  that  the  points  S,  and  L,  would 
be  on  the  horizontal  line  through  C.  This  would  only 
be  possible  with  certain  limited  combinations  of  lengths 
of  crank  arms  and  rods,  and  in  any  event  the  inter- 

mediate velocities  of  the  follower  would  be  different 
on  the  up  and  down  strokes.  If  it  were  desired  to  know 
the  distances  moved  by  the  follower  during  three  equal 
periods  on  the  down  stroke  the  equally  spaced  points 

M  and  N,  Fig.  137,  would  be  obtained  and  used  in  ex- 
actly the  same  way  as  explained  for  G  and  K. 

The  point  F  is  the  outward  dead-center  position 
of  the  driving  crankpin  and  is  found  by  continuing 
the  straight  line  through  F\  and  C  to  F.  When  the 
driving  crankpin  is  at  F  the  cam  surface  la  in  the 
position  shown  by  the  dash  line  A.^W,  and  A,  is  at  A. 
While  B  is  moving  from  D  to  F,  A,  is  moving  to  A  and 
the  follower  toe  is  at  rest,  being  supported  by  the 
cylindrical  surface,  AA„  rubbing  against  it;  or  it  may 
be  supported  by  a  resting  block  indicated  at  SA. 

It  is  sometimes  thought  that  this  toe-and-wiper  cam 
is  practically  free  from  rubbing  action,  especially  where 

FIG.  141 

Dioi<jr«im     of  Slictin^ 

Velocit-y 

FIG    13* 

FIG.    138.      OSCILLATING   CAM   WITH  CURVED   TOB 
FOLLOWER 

the  length  of  the  toe  surface  equals  approximately 
that  of  the  wiper,  but  it  will  be  seen  from  the  velocity 
diagram  shown  just  above  the  cam  and  described  in 
later  paragraphs,  there  may  be  considerable  rubbing. 
There  must  be  some  sliding  in  all  flat-toe  followers 
where  the  acting  surface  is  perpendicular  to  the  right 
line  motion  of  the  follower,  as  it  is  in  Fig.  137. 

Toe  AND  Wiper  Cam  Where  Toe  Is  Curved — In  the 
toe  and  wiper  cam  explained  in  the  paragraphs  im- 

mediately preceding,  a  flat  surface  toe  YW,  Fig.  137,  was 
used.  A  curved  toe,  such  as  is  shown  at  AW,  Fig.  138, 
may  be  used  as  illustrated  in  the  following  problem: 
Problem  25.  Required  a  Wiper  Cam  to  Operatb 

a  Curve-Toe  Follower  which  shall  move:  (a)  Up 
four  units  on  the  elliptical  base  curve  where  the  ratio  of 
axes  is  2  to  4  while  the  cam  turns  45  deg.  in  a  counter- 
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clockwise  direction  with  uniform  angular  velocity;  (b) 
down  four  units  on  the  same  base  curve  while  the  cam 
turns  45  deg.  in  a  clockwise  direction  with  uniform 
angular  velocity.  While  the  follower  toe  may  have  the 
form  of  any  smooth  curve  which  is  convex  to  the  cam 
wiper,  an  arc  of  a  circle  will  be  assumed  because  of  the 
ease  in  drawing.  The  shortest  radius  OA  of  the  wiper 
cam,  Fig.  138,  is  assumed.  The  form  of  the  curved 
toe  is  the  circular  arc  AW,  with  its  center  at  A,.  It  is 
convenient  in  such  a  problem  as  this  to  work  with  the 
center  points   of   the    follower   arc,    and    therefore   the 

I  FIG.  140 
DiCTqroim  of  Velocities 

FIO    139 

FK;.   139.      .SI.lDINf!    IN  TOK  AND  WIPKR  CAMS 

four  units  of  travel  are  laid  off  first  at  A,V,  instead  of 
AV.  The  semiellipse  in  which  /,[/,  :  /,F,  : :  2  :  4  is 
drawn  and  the  perimeter  divided  into  equal  parts  at 

J'VjH'.  Only  four  construction  points  are  used  in 
this  problem  in  order  to  secure  as  much  simplicity  as 
possible  in  the  illustration.  In  practice  more  construc- 

tion points  should  be  used.  The  four  construction 

centers  at  //„  /„  J„  V,  are  revolved  to  their  correspond- 
ing positions  relatively  to  the  cam  at  H.„  I„  J„  and  V„ 

and  the  toe  arcs  drawn  as  shown  at  H^,  /„  J^  and  V.,.  The 
wiper-cam  curve  AC  is  then  dravni  tangent  to  these 
arcs  and  the  tangent  points  revolved  back  to  their  actual 
positions  at  H,,  /„  J„  and  V„  thus  obtaining  the  locus 
ot  contact  between  the  wiper  and  toe.  This  locus  is 

shown  by  the  dash-line  curve  AH,V,.  The  necessary 
length  VY,  of  the  follower  arc  is  also  obtained  by  pro- 

jecting the  extreme  point  Y  on  the  locus  to  Y,  and 
adding  an  abitrary  distance  such  as  Y^W,  to  avoid 
wear  at  the  tip  end. 

If  an  Irregular  Curve  Had  Been  Used  for  the  form 
of  the  toe  instead  of  a  circular  arc  it  would  have  been 
necessary  to  construct  a  templet  of  the  desired  form  of 
the  toe  and  to  move  it  out  radially  the  desired  dis- 

tances on  each  of  the  radial  construction  lines,  keeping 
the  templet  always  in  the  same  relative  position  with 
each  of  the  radial  lines.  At  each  of  the  four  adjust- 

ments of  the  templet,  arcs  would  have  been  drawn 
against  the  templet  edge  and  the  work  then  continued 
as  described  in  the  preceding  paragraph. 

tThe  pressure  angles  in  the  toe  and  w
iper  cams  are 

quite  different  for  flat  and  curved  toes.  In  Fig.  137  the 
line  of  pressure  is  always  parallel  to  the  axis  YY,  of  the 

r'^—   

and  the  maximum  leverage  with  which  it  acts  on  the 
bearings  is  YW.  With  the  curved-toe  wiper  the  line 
of  pressure  is  an  inclined  line  and  the  pressure  angle 
at  the  top  of  the  stroke  is  V  V,V„  Fig.  138,  and  when 
the  follower  is  half  way  up  the  pressure  angle  is  /  /,/,. 

Rate  of  Sliding  of  Cams  on  Follower  Surface — 
The  rubbing  velocity  of  cams  which  are  in  sliding  con- 

tact with  the  follower  may  be  readily  determined  by 
constructing  simple  velocity  diagrams  at  each  of  the 
construction  points,  as  explained  in  the  following  para- 

graphs : Problem  26.  Rate  of  Sliding  Between  Cam  and 

Flat  Follower  Surface — Find  the  curve  of  rubbing 
velocity  between  surfaces  in  a  toe  and  wiper  cam 
mechanism  where  the  follower  toe  is  a  flat  surface. 
Assume  that  the  wiper  oscillates  with  uniform  angular velocity. 

In  Fig.  189  let  the  angle  1,01,  represent  the  uniform 
angular  velocity  of  the  wiper  cam.  Then  the  point  /, 
on  the  cam  will  have  the  linear  velocity  /,/,.  Laying  this 
value  off  at  IJ„  where  /  comes  into  action,  and  taking 
the  component  IJ„  the  actual  rubbing  velocity  is  ob- 

tained. This  may  be  transferred  to  /,/,  in  Fig.  140,  and 
finding  other  ordinates  the  complete  sliding-velocity 
curve  Ay^  is  obtained.  The  ordinate  A  A,  is  quickly 
obtained  for  it  is  obviously  equal  to  the  linear  velocity 

line  A  A,  in  Fig.  139.  In  Fig.  139  the  detail  construc- 
tion for  obtaining  the  velocity  of  the  follower  is  shown 

only  at  one  point  /„  the  construction  at  the  other  points 
being  the  same. 

The  Actual  Rate  of  Sliding  in  Feet  per  Second 
may  be  readily  found  at  any  position  by  means  of  the 
velocity  diagram  in  Fig.  140.  For  example,  if  the  cam- 

shaft 0,  Fig.  139,  is  considered  to  oscillate  back  and 
forth  through  45  deg.  100  times  per  minute  with  uni- 

form angular  velocity,  and  if  the  radius  O  /,  is  14  in., 
the  line  /,/,  will  represent  a  velocity  of 

2  X  14  X  3.  i^y_2xjm 

8  X  12  X  60 

=  3.05  ft.  per  second.  This  value,  laid  off  aa 
the  resultant  velocity  at  /.,  gives  a  component  or  sliding 
velocity  /.,/„  which  is  laid  off  at  /,/,  in  Fig.  140.  The 
minimum  rate  of  sliding  will  be  A  A„  shown  in  both 
Figs.  139  and  140,  and  will  be  1.6  measured  on  the 
same  scale  that  was  used  to  lay  out  /,/,. 

The  Velocity  of  the  Follower  in  Feet  per  Second 
may  also  be  readily  found  by  simply  taking  the  vertical 
component  /  /„  Fig.  139,  and  laying  it  off  at  I  J,  in  Fig. 
140.  Taking  the  vertical  components  at  other  points 
the  line  A  V,,  showing  the  linear  velocity  of  the  follow- 

ing, will  be  obtained.  The  line  A  V,  is  a  straight  line 
in  this  problem  because  this  cam  illustration  was  taken 
so  that  the  follower  would  have  uniformly  increasing 
velocity.  In  general,  where  the  cam  curve  A  V,  in  Fig. 
139  is  assumed,  the  line  A  V,  in  Fig.  140  will  not  be 
straight. 

Problkm  27.  Sliding  Velocity  With  Curve-Toe 
Follower — Find  the  curve  of  rubbing  velocity  between 
surfaces  in  a  curved  toe  and  wiper  cam  mechanism, 

assuming  that  the  wiper  oscillates  with  uniform  angu- 
lar velocity.  In  curved-toe  followers  the  general  prin- 

ciple of  obtaining  the  rubbing  velocity  is  the  same,  al- 
though the  detail  of  drawing  the  velocity  diagram  dif- 

fers slightly.  In  Fig.  138  the  linear  velocity  of  the 
point  H,  on  the  cam  is  HJI„  and  this  value  is  laid  off  at 
H,H,.  The  direction  of  sliding  at  this  phase  must  be 
that  of  the  common  tangent  line  to  the  two  surfaces. 
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and  its  length,  which  represent  the  velocity  of  sliding, 
is  found  by  drawing  the  line  H,H,  parallel  to  the  direc- 

tion of  motion  of  the  point  H,  on  the  follower.  The 
length  of  Hfl,  is  thus  found  and  is  laid  out,  as  shown 
in  Fig.  141,  directly  over  H,  of  Fig.  138.  Other  lines 
representing  the  rubbing  velocity  are  similarly  found 
and  laid  out  in  Fig.  141,  thus  obtaining  the  rubbing 
velocity  curve  Afl,V,. 

In  the  case  of  the  curved-toe  follower  it  will  be 
noticed  that  that  portion  of  the  toe  from  F,  to  Y,,  Fig. 
138,  will  be  traversed  twice  as  often  as  the  portion 
from  V  to  V„  and  in  addition  the  rubbing  velocity  will 
be  much  greater.  In  the  flat-toe  follower.  Fig.  139,  the 
point  of  contact  travels  regularly  forth  and  back  the 
full  distance  on  each  stroke,  but  the  wear  as  in  the 
curved-toe  follower  will  be  irregular,  due  to  the  variable 
rubbing  velocity,  which  in  the  case  illustrated  in  Fig. 
140  is  a  maximum  at  the  tip  end. 
Problem  28.  Sliding  Velocity  Where  Cam  Has 

Variable  Angular  Velocity — Find  the  curve  of  rub- 

FIG.  143.  oscillating  CAit  WITH  PURE  ROLLING  ACTION 

ON   STRAIGHT-EDGE   li-QLLOWER 

bing  velocity  between  surfaces  in  a  flat-toe  and  wiper- 
cam  construction,  assuming  that  the  wiper  cam  oscil- 

lates with  a  variable  angular  velocity. 
When  an  oscillating  cam  has  variable  angular  velocity, 

as  in  Fig.  137,  the  extent  of  the  sliding  action  between 

'  cam  and  follower  may  be  found  as  in  the  following 
example.  In  Fig.  137  the  length  of  crank  represented 
by  CE  is  4  in.  and  the  crank  is  assumed  to  be  turning 
at  120  r.p.m.     The  velocity  of  the  crank  pin  will  be 

2X3.14X4X  120       ̂ ,-,^  , 

This  velocity  is  represented  by  the  line  KV,  Fig.  137, 
laid  off  to  some  convenient  scale.  Its  component  KU^ 
along  the  connecting  rod  is  found  by  dropping  from  U 

a   perpendicular   to    the   connecting-rod    position   K  K^. 
The  component  K  U,  is  then  transferred  to  the  other 

end  of  the  rod  at  K,U,.  This  component  gives  a  re- 
sultant linear  velocity  of  K^U,  to  the  cam  crankpin  at 

the  phase  /C,.  At  the  radial  distance  0  K^,  which  is  equal 
to  the  radii  0 1,  and  0 1^,  the  linear  velocity  will  be 
K,U,  and  this  transferred  to  /,  will  five  Ifi,  as  the  re- 

sultant linear  velocity  of  /.,  when  it  becomes  the  driving 
point.  The  line  I,U,  is  the  component  in  the  direction 
in  which  sliding  must  take  place,  and  this  is  laid  off  at 
I,U„  in  Fig.  142.  If  KU  represents  4.19  ft.  per  second, 
/,[/,  will  represent  1.30  ft.  per  second  to  the  same  scale. 

and  the  maximum  velocity  of  sliding,  which  is  repre- 
sented at  A,A„  will  be  1.87  ft.  per  second. 

Elimination  of  Sliding  Friction  Where  Flat  or 

Curved  Surface  Followers  Are  Used. — The  ordinary 
toe  and  wiper  cam  mechanism  operates  with  more  or 
less  sliding  action,  as  shown  in  the  preceding  para- 

graphs. Cams  resembling  the  toe  and  wiper  type  may 
be  constructed  so  as  to  eliminate  all  sliding  friction 
by  using  special  curves  and  lines  for  the  wiper  and  too 
surfaces,  as  will  be  explained  in  succeeding  paragraphs. 
Fig.  143  shows  a  straight  surface  toe  moving  up  and 
down  in  a  straight  line,  while  in  Fig.  150  a  similarly 
moving  toe  has  a  curved  working  surface.  In  both 
there  is  pure  rolling  action.  Likewise  in  Figs.  146  and 
149  the  working  surface  of  the  follower  arm  is  straight 
in  one  case  and  curved  in  the  other,  yet  in  both  cases 
there  is  pure  rolling  action.  In  all  cases  of  pure  rolling 
action  on  flat  or  curved  surfaces  it  is  impossible  to  as- 

FIG    I45 

pig.  144.      basic  logarithmic  CURVE  FOR  OSCILLATING 
CAM  ARMS  HAVING  PURE  ROLLING  ACTION.     FIG.  145. 

SWINGING     CAM     ARMS     WITH     LOGARITHMIC 
SURFACES    IN    PURE     ROLLING    ACTION 

sign  various  intermediate  velocities  to  the  follower  as 
part  of  the  data  of  the  problem. 

The  Principle  of  Pure  Rolling  Action  Between 

Cam  Surfaces. — It  is  a  fundamental  principle  of  pure 
rolling  action  between  two  rotating  surfaces  that  the 
point  of  contact  between  them  must  always  be  on  the 
line  of  centers.  This  is  illustrated  in  Fig.  145,  where 
the  point  of  contact  C  is  on  the  line  of  centers  A  B  and 
where  the  contact  point  between  the  curves  C  D  and  C  E 
will  always  be  on  the  line  of  centers.  This  principle 
also  applies  in  Fig.  143  where  the  follower  toe  B  D  is 
moving  up  and  down  in  a  straight  line  and  where  it 
must  be  considered  that  the  toe  is  turning  about  a  point 
on  the  line  A  B  F  at  an  infinite  distance.  Then  A  F 
becomes  the  line  of  centers  and  the  point  of  contact 
between  B  C  and  B  D  will  always  be  on  the  line  B  F. 
Well-Known  Curves  That  Lend  Themselves 

Readily  to  Pure  Rolling  Action  in  Cam  Work  are 
the  logarithmic  spiral  and  the  ellipse.  Examples  of 
these  will  be  given  in  following  paragraphs  where  the 
solutions  are  entirely  graphical  and  comparatively 
simple.  The  parabola  and  the  hyperbola  may  also  be 

i-eadily  used  for  rolling  cam  surfaces.  Any  line  or  curve 
that  may  readily  be  expressed  by  a  mathematical  equa- 

tion may  also  be  taken  as  one  surface  and  the  equation 

for  the  other  curve  that  will  work  with  it  in  pure  roll- 
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ing  action  may  be  derived.  An  example  of  this  is  given 
in  a  later  paragraph.  The  use  of  the  logarithmic  curve 
for  pure  rolling  action  in  the  toe  and  wiper  type  of 
construction  where  the  follower  toe  has  a  straight-edge 
working  surface  and  moves  in  a  straight  line  is  given 
in  the  paragraphs  immediately  following. 

Problem  29.  Pure  Rolling  With  Flat  Surface 

Follower. — Required  an  oscillating  logarithmic  cam 
arm  that  will  give  a  straight  line  reciprocating  motion 
to  a  flat-surface  follower  arm  with  pure  rolling  action: 
(a)  The  follower  to  move  up  41  units,  while  the  cam 
turns  30  deg. ;   (b)  the  pressure  angle  to  be  20  deg. 

This  problem  is  illustrated  in  Fig.  143,  where  the 
flat  surface  toe  B  D  is  moved  from  the  solid-line  posi- 

tion to  the  dash-line  position  while  the  cam  ABC 
swings  through  the  angle  C  A  F.  The  method  of  con- 

structing the  problem  is  as  follows : 
Draw  the  horizontal  line  A  F,  Fig.  143,  and  from 

any  point  B  draw  a  line  B  D,  making  an  angle  with  B  F 
equal  to  the  assigned  pressure  angle.  Continue  B  D 
until  the  vertical  distance  between  it  and  B  F  is  equal 
to  the  assigned  lift  of  the  follower,  41  units  in  this 
problem  as  measured  at  D  F.  Mark  the  point  F.  As- 

sume the  distance  A  B  sufficient  to  allow  for  the  cam- 
shaft and  cam  hub.  A  B  is  taken  as  four  units  in  this 

problem,  and  A  F  is  found  upon  measuring  to  be  16 
units.  Substitute  these  values  in  the  following  general 
equation : 

180"  X  tan  «  ,      R 
'=     ̂ X.434     l°^f 

in  which  r  =  4,  i2  =  16,  a  ̂   20  deg.  and  in  which  6 
gives  the  angle  whose  limiting  radial  line  A  C  is  equal 
in  length  to  AF; 

180"  X  .364 

e  = 
X  .602  =  28.8' 3.14  X  .434 

The  angle  of  28.8  deg.  is  then  laid  off  at  FAC,  as 
shown  in  Fig.  143,  by  means  of  a  protractor.  If  a  pro- 

tractor is  not  at  hand  tnis  angle  may  be  readily  con- 
structed with  the  aid  of  a  trigonometrical  table  from 

which  the  tangent  of  28.8  deg.  is  found  to  be  0.55.  Lay 
off  A  £7  equal  to  one  unit  on  any  independent  scale  and 
draw  a  perpendicular  line  EH  at  E.  On  this  line  lay 
off  0.55  of  this  unit,  thus  obtaining  the  point  H.  The 
angle  E  AH  will  then  be  28.8  deg.  Draw  A  H  and  con- 

tinue it  to  A  C,  making  A  C  =  A  F  =  16  units  on  the 
scale  of  the  cam  drawing.  The  logarithmic  curve 
through  B  and  C  will  be  the  one  which  will  work  in 
pure  rolling  action  with  the  straight  line  B  D. 

To  obtain  other  points  on  the  curve  B  C  as  at  /, 
assume  intermediate  values  for  R  in  the  above  formula, 
r  remaining  the  same  as  before.  Taking  R  at  14  units 
and  again  solving  the  equation,  0  is  found  to  be  26  deg., 
and  this  angle  is  laid  off  at  E  A  J.  A  J  is  made  14 
units  in  length.  In  like  manner  other  points  shown  by 
dots  between  J  and  B  may  be  found  by  taking  R  equal 

to  12,  10,  8  and  6  in  successive  computations  and  lay- 
ing off  the  resulting  angles,  which  are  found  to  be  22.9 

deg.,  19.1  deg.,  14.4  deg.  and  8.45  deg.,  respectively. 
The  pressure  angle  between  the  two  cam  surfaces  will 

be  a  constant  and  equal  to  a.  The  smaller  the  pressure 
angle  the  longer  will  be  the  toe  of  the  follower  for  a 
given  lift.  As  a  corollary  to  the  conditions  of  pure 
rolling  action  it  follows  that  the  developed  length  of 
the  logarithmic  arc  B  C  must  be  equal  to  the  length  of 
the  straight  line  B  D.  The  stem  E  G  of  the  follower 
toe  may  in  general  be  taken  with  its  center  line  midway 
between  B  and  F. 

Pure  Rolling  Between  Two  Oscillating  Cam 

Arms — The  use  of  the  logarithmic  curve  for  pure  roll- 
ing action  between  two  rolling  cam  arms,  where  both 

arms  oscillate,  is  shown  in  the  paragraphs  immediately 
following.  Before  taking  up  a  definite  problem  it  is 
necessary  to  consider,  in  order  to  obtain  a  satisfactory 
understanding,  some  of  the  properties  peculiar  to  the 
logarithmic  curve.     These  properties  are: 

First,  that  in  a  series  of  equally  spaced  radial  lines 
drawn  from  the  pole  to  the  logarithmic  curve  the  length 
of  any  one  line  is  a  mean  proportional  of  the  lines  on 
either  side.  To  illustrate,  the  curve  G  H,  Fig.  144, 
is  a  logarithmic  curve,  the  radial  lines  AG,  A  K,  A  L 
and  A  H  are  spaced  by  equal  angles  and  A  K  :  A  L  :: 

A  L  :  AH,  or,  AL  =  VAK  X  AH.  The  spacing 
angle  may  be  of  any  size. 

Second,  that  the  difference  in  length  between  any 
two  radial  lines  drawn  from  the  pole  to  the  curve  will 
be  the  same  no  matter  where  those  radial  lines  are 
taken,  providing  they  intercept  equal  lengths  of  arc.  To 
illustrate,  the  difference  C,A  —  EA,  Fig.  144,  is  equal 
to  D  A  —  C  A  for  the  reason  that  the  arcs  E  C,  and 
C  D  were  made  equal  in  developed  length. 

Third,  that  a  tangent  and  a  radial  line  at  any  point 
on  a  logarithmic  curve  form  the  same  size  of  angle, 
no  matter  where  the  point  is  taken.  To  illustrate,  the 
angle  between  the  tangent  Q  C  and  the  radial  line  A  C, 
Fig.  144,  equals  the  angle  between  Q,H  and  A  H. 
Problem  30.  Pure  Rolling  With  Logarithmic 

Curved  Cam  Arms — Construct  a  pair  of  pure  rolling 
oscillating  cam  arms  with  logarithmic  curved  surfaces, 
the  driver  swinging  through  21  deg.  and  the  follower 
arm  through  one-half  of  that  angle. 

The  first  step  in  the  solution  of  problem  30  consists 
in  drawing  a  logarithmic  curve  of  any  desired  curvature 
by  assuming  any  convenient  angle  such  as  60  deg.,  as 
shown  at  K  AH  in  Fig.  144,  and  any  two  lengths  of 
lines  as  shown  at  A  K  and  A  H.  K  and  H  will  then 

be  points  on  the  logarithmic  curve.  To  find  an  inter- 
mediate point,  bisect  the  angle  K  A  H,  as  at  A  L,  and 

make  A  L  a  mean  proportional  between  A  K  and  A  H 
in  accordance  with  the  first  general  principle  mentioned 
above.  To  find  a  point  to  the  right  of  K  make  the  angle 
KAG  equal  to  angle  LAK;  then  AK  becomes  the 
mean  proportional  and  AG   :  A  K   ::  A  K   :  A  L,  or 

Having  constructed  the  general  logarithmic  curve  as 
above,  lay  off  an  angle  of  21  deg.  with  the  vertex  at 
A,  Fig.  144,  and  with  the  sides  at  A  C  and  A  B,  or  the 
sides  may  be  in  any  other  position,  according  to  the  length 
desired  for  the  cam  arms.  Make  a  tracing  of  the  angle 
CAD  and  of  the  arc  C  D  and  reproduce  it  at  CAD 
in  Fig.  145.  Also  draw  the  body  outlines  of  the  cam 

arm,  and  the  driver  is  then  completed.  To  find  the  fol- 
lower, step  off  the  arc  C  D,  Fig.  144,  into  four  or  six 

steps  with  the  dividers,  and  restep  the  distance  CD 
off  on  another  part  of  the  logarithmic  curve  where  the 
newly  placed  arc,  equal  to  C  D,  will  be  subtended  by 
an  angle  of  lOi  deg.  as  specified  in  the  data.  The  new 
position  for  the  length  of  the  arc  must  be  found  by 
trial,  and  in  this  problem  it  is  at  E  C,  in  Fig.  144,  where 
the  arc  E  C,  equals  C  D  in  length  and  the  angle  E  A  C, 
equals  one-half  of  CAD.  The  angle  E AC,  and  the 
arc  E  C,  are  now  traced  on  tracing  cloth  and  redrawn 
at  C  B  E  in  Fig.  145.  Upon  drawing  the  outlines  for 
the  arm  the  follower  is  completed. 
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The  Angular  Motion  of  Each  Cam  depends  on  the 
positions  on  the  logarithmic  curve  at  which  the  equal 
arcs  are  taken.  Had  it  been  desired  to  swing  the  shaft 
B  through  a  larger  angle  the  logarithmic  arc  E  C„ 
Fig.  144,  would  have  been  taken  lower  dovirn.  When 
E  C,  coincides  in  position  with  C  D,  the  arm  C  B,  Fig. 
145,  will  swing  through  the  same  angle  as  the  arm  C  A, 
and  both  arms  will  be  of  the  same  length  and  identical 
in  every  way. 
Tangency  of  Logarithmic  Cam  Surfaces — The  fact 

that  the  two   rolling  cam  curves   CD  and   CE,   Fig. 

FIG.    146.      SWINGING   CAM    ARMS    WITH    DERIVED 
SURFACES   IN  PURE   ROLLING  ACTION 

145,  are  tangent  at  C  follows  from  the  third  principle 
laid  down  in  a  preceding  paragraph  which  points  out 
that  the  tangents  at  C  and  C„  Fig.  144,  make  the  same 
angles  with  CA  and  C^A  respectively.  Since  C  and 
C,  come  together  on  the  same  straight  line  A  B,  in  Fig. 
145,  the  angle  B  C  Q,  in  the  figure  will  equal  the  angle 
ACQ. 

Regulation  of  Pressure  Angle  Where  Logarithmic 

Rolling  Cams  Are  Used — Logarithmic  curves  of  vary- 
ing sizes,  or  expansion,  may  be  used  for  rolling  cam 

surfaces,  but  in  general  the  best  results  will  be  ob- 
tained by  using  curves  having  a  large  expansion.  The 

expansion  may  be  measured  specifically  by  noting  the 

rate  of  increase  in  the  length  of  the  successive  radial 
lines  which  are  drawn  at  equal  angles  with  each  other. 
The  greater  the  expansion  of  the  logarithmic  curve  the 
.smaller  will  be  the  pressure  angle,  or  radial  pressure, 
on  the  bearings  of  the  cam.  This  is  shown  in  Fig. 
145  where  P  C  R  is  the  pressure  angle  and  CS  is  the 
radial  pressure  on  the  bearings.  If  curve  C  D  had  a 
greater  expansion  its  normal  C  R  would  fall  nearer  C  P 
and  the  pressure  angle  would  be  smaller. 

Derived  Curve  for  Rolling  Cam  Arms — Any  line 
or  curve  that  is  expre.ssed  by  a  mathematical  equation 
may  be  taken  as  the  form  of  an  oscillating  cam  arm, 
and  the  equation  for  another  curve  that  will  work  with 
it  in  pure  rolling  action  may  be  derived.  In  the  para- 

graphs immediately  following  a  cam  arm  with  a  straight 
surface  is  assumed  and  the  curve  that  will  work  with 
it  is  derived.  The  derivation  of  the  curve  involves  the 
use  of  calculus,  but  the  results  are  comparatively  easy 
to  apply  practically. 

Problem  31.  The  Use  of  a  Derived  Curve  for  Roll- 

ing Cams — Given  a  straight-edge  oscillating  follower 
arm.  Required  a  curved  oscillating  arm  that  will  work 
with  it  in  pure  rolling  action. 

In  solving  the  above  problem  the  following  notation 
illustrated  in  Fig.  146  will  be  used : 

a   =  angle  between  the  line  of  centers  of  the  oscillat- 
ing arms  and  the  line  of  the  straight  follower 

surface  for  the  phase  in  which  this  line,  when 
e.\tended,  passes  through  the  axis  of  the  driver 
shaft.     The  angle  a  is  a  constant. 

b    —  angle  turned   through   by   the  straight   follower 
arm,  at  any  phase,  measured  from  the  horizontal 

position, 
c    =  construction  angle  for  the  curved  follower  arm. 
L  =  distance  between  centers. 
R  =  working  radius  of  follower  arm  at  any  phase. 
S  =  working  radius  of  driver  arm  at  the  phase  cor- 

responding to  R. 
Then 

sin  a 

c  = 

R  = 

180'^  tan  a         cos  jjb  +  a) 

T  X  0.4343   ̂ ^  sin  *  (b  -  o) 

(1) (2> 

(3) 

Assuming  L  =  24  and  /2,  =  4  we  have  from  equation 
4 

(1)   sin  a  =   g-  =  0.1668,  and  from  a  table  of  sines a  =  9r. 
Then  from  equations   (2)   and  (3) 

=  4.78 

15°,  R  -- 

■=  8.55 

19.22  and  S  =  24 
19.22 

.2588 15.45  and  S  =  24  —  15.45 

FIG.  147.     BABIC  ELLIPSES  FOR  PURE  ROLLING 
C-\M    ARMS 

b^20°,R=-    ^       =  11.70  and  S  =  24  — 11.7» =  12.30 

Similarly  for  b  =  30°,  R  =  8.00;  for  6  ==  50»,  R  = 
5.23;  for  6  =  70°,  i?  =  4.26;  and  6  =:  90°, /2  =  4  = /Z.. From  equation  (4) 

Forfc-19°  ,.-    180°  X. 1718  cosi(12°-f  9n 
For  6  -  12  .  c  -  3  1416  x  .4343  '«^  sin  i  (12°  -  9i°) 
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=  22.67  log 
■982 
.0196 =  22.67  X  1.70  =  38.6° 

b  =  15°.  c  =  22.67  log 
.9767 
.0457 22.67  X  1.32  =  80° 

b  =  20°,  c  =  22.67  log  ̂ ^  =  22.67  X  1.033  =  22.8". 

Similarly  for  6  =  30°,  c  =  16.5°;  for  b  =  50°,  c  = 
9.1° ;  for  6  =  70°,  c  =  4.2° ;  and  for  b  =  90°,  c  =  0°. 

Plotting  the  abov^  values  of  R  in  Fig.  146,  BH  = 
19.22  and  AH  =  4.78;  B  J  =  15.45;  and  B  D  =  11.70, 
etc.  A  test  of  the  accuracy  of  the  work  thus  far  may 
now  be  made  by  drawing  a  Hne  from  H  tangent  to  the 
circle  having  R,  for  a  radius  and  noting  if  it  makes  an 
angle  of  12  deg.  with  the  line  of  centers.  Likewise  a 
line  from  D  tangent  to  this  same  circle  should  make  an 
angle  of  20  deg.  with  D  B,  etc. 

Again,  plot  the  values  of  c,  starting  with  any  phase 
in  which  it  is  desired  to  show  the  cams.  In  this  case 
the  phase  illustrated  is  for  the  straight  cam  at  an 
angle  of  20  deg.  Lay  off  the  angle  D%A  P  =  22.8  deg. 
Then  starting  with  A  P  a&  a  datum  line  lay  off  the 

values  of  c  as  found  above,  making  the  arc  P  Q  =  38.6°, 
arc  P  r  =  30  deg.,  etc. 

Finally  on  each  of  the  lines  AQ,  AT,  etc.,  lay  off 
the  corresponding  values  of  S.  These  values  have  al- 

ready been  found  to  be  4.78,  8.55  respectively,  etc. 
Thus  the  points  F,  V,  D  ....  P  on  the  follower  cam 
curve  are  obtained. 

Rolling  Cams  Useful  for  Starting  Shafts  Grad- 
ually— The  curve  F  D  P  is  tangent  to  the  circular  arc 

having  A  P  for  a  radius.  This  suggests  an  interesting 
and  perhaps  useful  mechanical  addition  in  that  gear 
teeth  might  be  cut  on  G  P  IF  as  a  pitch  line,  and  also 

on  Z  C  N'  as  a  pitch  line,  thus  permitting  an  oscillat- 
ing shaft  A  to  give  a  certain  number  of  complete  revo- 

lutions in  opposite  directions  to  the  shaft  B.  In  start- 
ing each  cycle  the  shaft  B  would  accelerate  gradually 

and  it  would  come  to  rest  gently  at  the  end  of  its  cycle. 
The  rate  at  which  the  motion  of  the  shaft  B  would 
accelerate    at    starting    is    indicated    by    the    ratios 

HB  *"  ]VB'  ̂ '^^ifi^  ̂ ^^  actual  values  which  these 

ratios  have  in  this  problem  it  is  found  that  the  accelera- 

FI6.  MA 

*'N..ff0l<" 

FIG.  149 
FIG.  148.     ANGLES  OF  .\CTION  FOR  ELLJPTICAL  CAM  ARMS 

FIG.  149.    rrnB  romping  elliptical  cam  arms 

FIG.  150.     parabolic  CA.\I  SURFACES  FOR  PURE 
ROLLING  RECIPROCATING   MOTION 

4.-  r    T>   ■  ^  4.78    ,      20  ̂   ^       , 
tion  of  B  mcreases  from  ̂ „  „,,  to  y  or  from  about  one- 

fourth  of  the  angular  velocity  to  five  times  that  of  the 
shaft  A. 

Regulation  of  Pressure  Angle  With  Derived  Roll- 
ing Curve — Returning  to  problem  31  and  considering  it 

only  as  a  cam  mechanism,  it  will  be  noticed  that  the 
angles  taken  for  b  in  the  computations  become  the 
pressure  angles  and  show  a  measure  of  the  radial  thrust 
that  goes  into  the  bearing  without  producing  any  useful 
rotative  effort.  For  example,  in  Fig.  146  the  cams 
are  in  contact  at  D  and  the  normal  pressure  is  repre- 

sented by  D  U.  The  component  pressure  D  X  goes  to 
the  bearings  and  D  F  is  useful  in  turning  the  shaft  B. 

The  pressure  angle  U  D  Y  ia  20°.  When  G  reaches  M 
it  will  be  in  contact  with  Z  and  the  pressure  angle  will 
be  50  deg. 

[Figs.  147  to  150  were  pripted  in  this  issue  for  refer- 
ence purposes  only.  They  will  be  reprinted  and  described 

fully  in  the  next  installment.] 

Cast-iron  Pulley  Displaces  Aluminum 
With  a  view  to  avoiding  well-known  difficulties  in 

reversing  the  tables  of  planing  machines,  the  need  for 
reduced  mass  in  the  case  of  revolving  parts  has  been 
shown.  To  minimize  the  energy  of  the  pulley  it  has 
often  been  made  of  aluminum  instead  of  cast  iron. 
One  case,  however,  has  come  to  our  notice  in  which  a 
cast-iron  pulley  worked  more  successfully  than  an 
aluminum  one.  A  planer  of  fair  size  is  screw-driven  by 
means  of  open  and  crossed  belts,  and  for  the  quick 
return,  the  pulley,  previously  of  cast  iron,  is  now  of 
aluminum;  but  at  the  time  of  reversal  a  very  distinct 
bump  is  experienced  on  the  table,  the  kick  in  fact 
resulting  sometimes  in  the  loosening  of  the  clamps  se- 

curing the  job.  The  reason  is  thought  to  lie  in  the 
rapidity  with  which  the  aluminum  pulley  stops,  coupled 
with  the  fact  that  the  screw  is  considerably  worn,  but 
not  uniformly  or  approximately  uniformly;  it  is,  in 
fact,  impossible  to  adjust  the  nut.  To  avoid  the  cost 
implied  in  the  employment  of  a  new  screw,  etc.,  the 
cast-iron  pulley  is  to  be  once  more  put  into  position, 
the  theory  being  apparently  that  it  will  slow  down 
somewhat  gradually,  rather  than  cease  driving  im- 

mediately, and  will  thus  eliminate  the  kicking  action. — 
From  English  Edition  of  the  American  Machinist. 
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Pan-Americanism  in  Weights  and  Measures 
By  FREDERICK  A.  HALSEY 

Commissioner,   American   Institute   of   Weights  and  Measures 

AT  the  foundation  of  the  case  for  the  metric  system  is  the 
claim  that  that  system  is  better  than  others.  It  is 

'-  quite  true  that  some  who  have  tried  it  report  that 
they  find  it  better,  but,  on  the  other  hand,  others  report 
that  they  find  it  no  better  and  even  not  so  good.  It  is,  how- 

ever, impossible  to  take  a  census  of  individuals  in  this  mat- 
ter, and  it  is  also  unnecessary  because  the  judgment  of 

the  world  has  condemned  the  system,  and  the  clearest  ver- 
dict of  all  comes  from  France. 

The  metric  system  was  originally  promulgated  in  France 
by  compulsory  law  in  1793.  These  laws  remained  in  force 
for  19  years,  or  until  1812,  when,  under  Napoleon,  who  had 
no  faith  in  the  system,  they  were  repealed  and  the  people 
were  permitted  to  resume  their  ancient  measures.  This 
they  promptly  did,  reverting  to  that  truly  universal  system 
in  which  12  in.  make  a  foot,  3  ft.  make  a  yard  and  16  oz. 
make  a  pound. 

In  order  to  distinguish  this  system  from  the  metric  sys- 
tem by  name,  it  received  the  official  title  the  Systeme 

Usuelle — a  name  which,  in  two  words,  tells  the  whole  story. 
This  Systeme  Usuelle  continued  as  the  common  system  in 
France  for  25  years,  or  until  1837  when  ■the' metric  force 
laws  were  reimposed. 

If  the  metric  system  is  better  than  the  ancient  system, 
were  not  19  years  of  its  enforced  use  sufficient  to  demon- 

strate the  fact?  What  other  explanation  of  this  reversion 
to  old  units  is  possible  except  that  the  French  people  found 
them  better  adapted  to  their  purposes  than  the  new?  There 
is  no  other  possible  explanation,  and  it  should  be  noted  that 
we  have  here  not  the  opinion  of  a  few  individuals  but  the 
verdict  of  a  nation. 

Latin-American  Condemnation 

To  the  people  of  no  other  country  has  this  opportunity 
been  given  to  express  their  preference  between  the  two 
systems  after  a  trial  of  the  new,  but  the  verdict  of  Latin 
America  is  unmistakable.  The  system  was  adopted  in 
most  of  the  Latin-American  countries  more  than  half  a 
century  ago — in  the  decade  between  1850  and  1860  and  today 
the  people  use  it  only  to  the  extent  that  they  are  compelled 
by  law. 

In  but  one  country — Uruguay— is  it  really  adopted  for 
domestic  purchases  and  sales  and  this  because  of  laws 
which,  to  easy-going  Anglo-Saxons,  seem  fairly  grotesque. 
Moreover,  even  those  laws  are  but  partly  effective  as,  in 
spite  of  them,  we  find  many  exceptions. 

Argentina  and  Venezuela  also  have  drastic  laws  but  they 
are  not,  apparently,  so  rigidly  enforced  as  in  those  coun- 

tries we  find  a  much  larger  use  of  the  old  measures.  In 
all  Latin-American  countries  the  use  of  the  system  is  in 
exact  accordance  with  the  severity  of  the  laws,  and  in  most 
of  them  among  the  people  it  is  used  but  little.  In  ten  of 
them  it  can  scarcely  be  found  in  popular  usage,  while  in 
five,  the  English  units  are  used  far  more  than  the  metric — 
although  these  five,  like  the  others,  are,  in  metric  litera- 

ture, claimed  to  be  purely  metric.  Is  not  a  half  a  century  of 
tutelage  enough  to  demonstrate  the  advantages  of  the  metric 
system,  if  they  exist?  Is  it  not  clear  that  the  people  of 
Latin  America  continue  to  use  the  old  units  because  they 
find  them  better  adapted  to  their  purposes  than  the  new 
ones? 

The  facts  given  are  the  results  of  an  extended  investiga- 
tion conducted  by  the  American  Institute  of  Weights  and 

Measures  by  means  of  a  questionnaire  which  was  circulated 
broadcast  throughout  Latin  America  with  the  assistance 
of  the  National  City  Bank,  the  United  Fruit  Co.,  W.  R. 
Grace  &  Co.  and  the  Hill  Publishing  Co.,  all  of  whom  for- 

warded the  questionnaires — duly  translated  into  Spanish 
and  Portuguese — to  their  branch  offices  and  correspondents. 

•An  address  delivered  at  the  Commercial  Conference  of  the  Pan American  Union 

The  results  of  this  inquiry  have  been  summarized  in  a 
Report  on  the  Weights  and  Measures  of  Latin  America, 
published  by  the  American  Society  of  Mechanical  Engineers, 
and  it  should  be  noted  that  since  its  publication  some  re- 

markable combinations  of  its  findings  have  appeared. 

Latin-American  Preference  for  English  Measures 

The  preference  of  the  people  of  Latin  America  for  the 
ancient  system  is  not  confined  to  usage  in  domestic  pur- 

chases and  sales.  We  have  an  accurate  census  of  the  ma- 
chine tools  in  Latin-American  shops  and  factories  which  is 

a  striking  example  of  this  preference. 
For  the  benefit  of  the  non-technical  reader  it  should  be 

explained  that  machine  tools  are  the  machines  with  which 
machine  shops  are  equipped.  They  are  the  foundation  of 
modern  mechanical  industry,  being  the  parents  of  all  other 
machines  of  whatever  kind  and  purpose,  since  all  parts  of 
such  machines  are  made  thereon  and  on  them  every  dimen- 

sion of  every  part  is  determined.  This  is  true  even  of  the 
implements  of  war  as  the  world  has  recently  learned,  war 
being,  in  fact,  the  child  of  the  machine  shop. 

The  census  of  machine  tools  in  Latin  America  under  pre- 
war conditions  shows  that  39.3  per  cent  thei-eof  were  made 

in  the  United  States  and  43.2  per  cent  in  Great  Britain — 
a  total  of  82.5  per  cent  having  been  made  to  the  English 
system — while  the  remaining  17.5  per  cent  were  made  in 
France,  Belgium  and  Germany  and  to  the  metric  system. 

In  other  words,  Latin-American  factories  have  shown 
their  preference  for  machines  made  to  English  over  those 
made  to  metric  measures  in  the  ratio  of  nearly  three  to 
one.  Knowing  these  facts  as  they  do,  do  you  think  that 
our  manufacturers  of  machinery  will  follow  the  advice  of 
these  well-meaning  gentlemen  who  have  no  knowledge  of 
the  industry  but  who  tell  us  that  Latin  America  will  not  buy 
our  machinery  unless  made  to  metric  measure?  Contrasting 
the  facts  with  this  claim,  how  much  respect  can  you  have 
for  the  knowledge  of  those  who  make  it? 

The  Metric  System  Condemned  After  Trial 

Next,  I  wish  to  point  out  that  while  the  system  has  been 
repeatedly  adopted  under  high  hopes  by  industries  in  the 
United  States  and  Great  Britain,  it  has  not  made  good  its 

promises. 
Twenty  years  ago,  the  Library  Bureau  was  the  star 

example  of  the  progress  of  the  system  in  this  country.  At 
the  foundation  of  that  industry  the  system  was  adopted  for 
the  manufacture  of  its  products  and  I  have  in  my  office 
a  statement  made  by  a  representative  of  that  organization 
before  the  House  of  Representatives  Committee  on  Coinage, 
Weights  and  Measures  in  1906  in  which  the  system  was 
extolled  to  the  skies  and  its  supposed  advantages  set  forth. 

Nevertheless,  after  thirty  years  use,  the  system  was 
abandoned  by  the  Library  Bureau  which  now  manufactures 
its  products  to  the  English  system.  A  similar  example  is 
found  in  Great  Britain  where,  in  the  decade  of  the  90's, 
the  Williams  &  Robinson  Co.,  of  Rugby,  was  organized 
for  the  production  of  the  Williams'  high-speed  engine  for 
which  the  metric  system  was  adopted. 

While  continuing  the  system  for  the  production  of  this 
engine,  because  of  the  difficulty  of  a  change  and  the  neces- 

sity of  continuity  of  production,  the  system  was,  after  20 
years  use,  abandoned  for  all  new  work,  and  Williams  and 
Robinson  summarized  their  experience  in  these  words:  "We 
are  satisfied  that  the  adoption  of  the  metric  system  has  cost 
us  a  great  deal  in  gages  and  special  tools  without  ade- 

quate return." Similarly,  the  Ericsson  Manufacturing  Co.,  of  Buffalo, 
N.  Y.,  manufacturers  of  the  Berling  magneto,  report  that 
while  ten  years  ago  they  used  the  system  exclusively,  they have  now  abandoned  it. 

The  pioneer  American  watch  factory — the  Waltham  fac- 
tory— adopted  the  system  early  in  its  history.     The  Water- 
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bury  (now  the  Ingersoll)  Works  was  established  by  men 
from  the  Waltham  Co.  who  carried  the  system  with  them 
but  beyond  that  the  influence  of  the  Waltham  example  has 
not  gone,  all  other  American  watch  factories  following  the 
English  system.  Similarly,  the  pioneer  makers  of  steam- 
Ijoiler  injectors  (William  Sellers  &  Co.)  adopted  the  sys- 

tem for  that  product,  but  none  of  their  competitors  has 
followed  their  example,  all  other  makers  of  injectors  being 
to  the  English  system. 

In  the  cases  of  watches  and  injectors,  would  not  the  ad- 
vantage of  the  system,  if  it  had  any,  have  led  to  its  use 

by  others  than  the  pioneers  and  is  not  the  fact  that  others 
have  not  used  it  satisfactory  proof  that  it  has  no  such 
advantage?  Moreover,  the  firm  of  William  Sellers  &  Co., 
which  adopted  the  system  for  this  purpose  about  1860  and 
which  thus  has  a  longer  experience  with  it  than  any  other 

American  manufacturer,  now  says:  "Our  experience  with 
the  metric  system,  extending  over  50  years,  does  not  encour- 

age us  to  extend  its  use  beyond  the  borders  of  the  shop 

and  the  class  of  work  for  which  it  was  originally  started." 
Anotner  example  is  found  in  the  optical  industry.  When, 

a  quarter  of  a  century  ago,  the  making  of  optical  instru- 
ments received  its  great  impetus  in  this  country,  it  was 

found  necessary  to  import  skilled  workmen  from  Europe 
for  the  grinding  of  the  lenses.  These  workmen  had  learned 
their  calling  in  the  metric  system  in  which  all  their  for- 

mulas and  working  data  were  embodied  and  they  naturally 
aortinued  the  use  of  the  system  here.  It  is  however  a 
striking  fact  that  except  the  lenses  which,  numerically,  are 
a  small  part  of  optical  instruments,  such  instruments  are 
made  to  the  English  system.  We  thus  have  the  two  systems 
in  use  side  by  side  in  the  same  factories,  and  is  it  not  clear 
that  if  the  metric  system  possessed  the  advantages  claimed 
for  it,  those  advantages  would  have  led  to  its  adoption  for 
the  remaining  parts  of  optical  instruments? 

It  is  to  be  noted,  moreover,  that  we  are  now  discussing 
scientific  apparatus  which,  although  made  chiefly  to  the 
English  system,  is  accepted  by  scientific  men  as  entirely 
satisfactory  for  their  purposes.  This  being  the  case,  by 
what  right  do  these  men  claim  that  others  will  not  accept 
machinery  unless  made  to  the  metric  system? 

The  investigation  of  the  American  Institute  of  Weights 
and  Measures  which  has  been  published  under  the  title 

"The  Metric  System  in  Export  Trade"  has  disclosed  the 
fact  that  the  greatest  use  made  of  the  metric  system  by 
any  American  industry  is  found  in  the  production  of  ma- 

chine tools  and  it  is  a  striking  fact  that  not  only  was  this 
Institute  organized  within  the  machine-tool  industry,  but 
that  in  that  industry  is  found  the  greatest  number  of  its 
members.  Is  it  not  remarkable  that  the  very  industry 
which  has  made  the  most  use  of  the  system  is  the  one 
which  has  combined  to  resist  its  further  extension?  More- 

over, not  only  have  individuals  connected  with  this  industry 
organized  this  Institute,  but  the  National  Association  of 
Machine  Tool  Builders,  along  with  other  manufacturing 
organizations,  have  repeatedly  passed  resolutions  condemn- 

ing the  system. 

The  Intellectuals  Are  Opposed  to  the  System 

The  metric  party  has  endeavored  to  convey  the  impres- 
sion that  the  intellectual  people  of  the  United  States  and 

Great  Britain  favor  the  adoption  of  the  metric  system. 
Against  that  contention  is  a  pamphlet  published  by  the 
American  Institute  of  Weights  and  Measures  under  the 

title  "The  Metric  System  Condemned  by  Those  Who  Know," 
wherein  are  collected  together  a  large  number  of  condemna- 

tions of  the  system  by  men  of  whom  the  following  are 
representative  examples:  John  Quincy  Adams,  Past  Presi- 

dent of  the  United  States;  Sir  George  B.  Ai^ey,  Astronomer 
Royal  of  Great  Britain;  Association  of  Kailway  Master 
Mechanics;  C.  A.  Bates,  Head  of  Assessment  Division,  U. 
S.  Treasury  Department;  Rear  Admiral  Bowles,  Chief  Con- 

structor, U.  S.  Navy;  Sir  Frederick  Bramwell,  F.  R.  S.; 
four  British  Parliamentary  committees;  Prof.  N.  F.  Dupuis, 
Dean  of  Practical  Science,  Queen's  University,  Canada; 
Rear  Admiral  Earle,  Chief  of  Bureau  of  Ordnance,  U.  S. 

Navy;  Engine  Builders'  Association  of  the  United  States; 
James   W.   Evans,  metropolitan   inspector   of  weights   and 

measures,  Sydney,  Australia;  Furniture  Association  of 
America;  Willet  M.  Hayes,  Assistant  Secretary,  U.  S.  De- 

partment of  Agriculture;  H.  A.  Hazen,  Chief,  U.  S. 
Weather  Bureau;  Sir  John  Herschel,  the  great  astronomer; 
J.  E.  Hilgard,  Assistant  U.  S.  Coast  Survey;  Dean  William 
Kent,  professor  Mechanical  Engineering,  Syracuse  Univer- 

sity; B.  C.  Lamme,  Chief  Engineer,  Westinghouse  Electric 
and  .Manufacturing  Co.;  J.  H.  Linnard,  Naval  Constructor, 
U.  S.  Navy;  Hon.  David  Lloyd  George,  British  Premier; 
Quartermaster-General  M.  C.  Meigs,  U.  S.  Navy;  Rear 
Admiral  Melville,  Chief  Engineer,  U.  S.  Navy;  National 
Association  of  Manufacturers;  National  Association  of 
Machine  Tool  Builders;  National  Metal  Trades  Association; 
Napoleon;  C.  P.  Patterson,  Superintendent  of  U.  S.  Coast 
Survey;  Charles  T.  Porter,  past  president,  the  American 
Society  of  Mechanical  Engineers;  Providence  Association 
of  Mechanical  Engineers;  Dr.  J.  W.  Redway,  F.  R.  G.  S., 
geographer,  meteorological  observer;  William  Sellers,  presi- 

dent William  Sellers  &  Co. ;  Brown  &  Sharpe  Manufacturing 
Co.;  Ellis  Spear,  Commissioner  of  Patents;  Herbert 
Spencer;  Dr.  John  E:  Sweet,  founder  and  past  president 
American  Society  of  Mechanical  Engineers;  Standards 
Committee  Society  of  Automotive  Engineers;  F.  W.  Taylor, 
past  president  American  Society  of  Mechanical  Engineers, 
founder  of  Scientific  Management;  Hon.  R.  W.  Thompson, 
Secretary  of  the  Navy;  H.  R.  Towne,  past  president  Ameri- 

can Society  of  Mechanical  Engineers;  University  Convo- 
cation State  of  New  York;  U.  S.  War  Department,  office 

of  Chief  of  Ordnance ;  J.  A.  Williamson,  Commissioner  U.  S. 
Land  Oflfice. 

The  American  Institute  of  Weights  and  Measures 

In  addition  to  these  names,  I  desire  to  point  out  the 
character  of  those  who  comprise  the  Council  of  the  Ameri- 

can Institute  of  Weights  and  Measures  which  was  organized 
to  oppose  the  adoption  of  the  metric  system.  This  Council 
contains  three  past  presidents  of  the  American  Society  of 
Mechanical  Engineers,  a  past  president  of  the  American 

Manufacturers'  Export  Association,  a  past  president  of 
the  Mining  and  Metallurgical  Society  of  America,  the  presi- 

dent of  the  National  Association  of  Manufacturers  and  a 
past  president  of  the  same  organization,  a  past  president 
of  the  Society  of  Automobile  Engineers,  a  past  president 
of  the  National  Metal  Trades  Association,  a  past  president 
of  the  Society  of  Naval  Architects  and  Marine  Engineers, 
the  president  of  the  Westinghouse  Electric  and  Manufac- 

turing Co. ;  president  of  the  Stevens  Institute  of  Technology 
and  the  professor  of  Mechanical  Engineering  at  Yale  Uni- 

versity. No  other  American  organization  can  present  such 
a  list  of  names  as  this. 

Against  it,  I  wish  to  contrast  the  character  of  the  Council 
of  the  American  Metric  Association  which  has  been  organ- 

ized to  promote  the  metric  system.  That  council  contains 
a  wholesale  druggist,  two  wholesale  grocers,  a  professor  of 
pharmacy,  a  director  of  a  museum,  a  secretary  of  a  bourse, 
and  an  expert  in  precious  stones. 

Which  of  these  two  bodies  would  you  select  to  direct  the 
industrial  policy  of  this  country? 

I  believe  I  have  shown  that  the  judgment  of  the  world 
condemns  the  metric  system. 

Pan-Americanism  in  Weights  and  Measures 

My  Report  on  the  Weights  and  Measures  of  Latin 
America  has  made  clear  to  many  what  was  formerly  known 
to  but  few — the  great  similarity  of  the  Spanish  and  the 
English  system.  Read  a  few  of  the  ratios  of  the  Spanish 
system : 

12  pulgadas  make  a  pie. 
3  pies  make  a  vara. 

16  onzas   make   a   libra. 
2,000  libras  make  a  tonelada. 

These  ratios  are  equally  familiar  to  us  all  and  the  onza, 
the  libra  and  the  tonelada  differ  from  the  ounce,  the  pound 
and  the  ton  by  one-half  of  1  per  cent — a  difference  so  small 
as  to  be  inappreciable  for  most  purposes;  a  difference  so 
small  that  in  five  of  the  Latin-American  countries,  it  is 
now  ignored  as  it  might  easily  be  in  all. 

Do  you  recognize  what  I  am  coming  to — Pan- Americanism 
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in  weights  and  measures — the  unification  of  our  weights 
and  measures  on  the  b*  sis  of  that  system  which  is  no  more 
English  than  it  is  Spanish  and  no  more  Spanish  than  it  is 
English  because  it  is  neither.  It  is  Roman.  I  am  here  to 
urge  Pan-Americanism  in  weights  and  measures  without 
change  of  system  and  with  nothing  but  an  adjustment  of 
values  to  agreement.  Pan-Americanism  did  I  say?  Aye, 
but  much  more  than  that.  Great  Britain  and  her  far-flung 
Empire;  the  United  fet.-vtes,  which  has  taught  the  world  how 
to  do  without  kings;  Latin  America,  the  land  of  the  grea\ 
and  glorious  future.  What  more  is  needed  to  stir  your 
blood?  What  more  to  send  it  coursing  through  your  veins 
in  the  presence  of  a  great  opportunity?  I  am  not  here  to 
deal  in  fine  words  or  phrases.  I  am  here  to  present  a 
simple,  sensible,  practicable  plan  for  the  promotion  of  the 
commercial  relations  of  the  two  Americas  and  of  the  British 
Empire. 

Let  us  give  up  the  chase  of  this  will-o'-the-wisp  which 
the  nations  of  the  world  are  always  chasing  but  never 
catching. 

Let  us  consult  the  experience  of  the  past.  Let  us 
recognize  that  the  attempt  to  adopt  the  metric  system  is 
a  failure.  Let  us  work  for  what  is  feasible,  possible  and 
practicable. 

Let  us  unify  the  weights  and  measures  of  the  two 
Americas  and  of  the  British  Empire  on  the  basis  of  the 
system  which  came  to  us  all  from  the  mother  of  us  all — 
the  Roman  Empire. 
What  more  sane,  simple,  sensible,  obvious,  practical, 

common-sense  method  of  promoting  the  commerce  of  the 
two  Americas  is  there  than  this?  What  more  fruitful 
thing  can  the  Pan-American  Union  do  than  promote  this 
object? 

For  what  are  we  here?  Is  it  to  promote  that  threadbare, 
discredited  thing,  the  metric  system,  or  is  it  to  promote 
international  trade  and  commerce? 

Books  As  Tools 
By  E.  a.  Goeway 

The  American  employer,  still  striving  to  overcome  the 
many  unusual  business  and  financial  conditions  which 
have  followed  in  the  wake  of  the  war,  is  becoming 
more  and  more  convinced  that  among  the  most  serious 
features  of  his  problems  are  a  pronounced  shortage  of 
labor  and  a  dearth  of  workers  skillful  to  the  point  of 
high  proficiency. 

The  quantity  demands  of  the  war  period  no  longer 
are  maintained  in  many  industries,  and  the  American 
employer  soon  must  face  a  sharp  foreign  competition. 
However,  he  is  not  losing  sight  of  the  fact  that,  in 
the  long  run,  quality  rather  than  quantity  will  stabilize 

"Made  in  America"  goods  in  the  markets  of  the  world. 
But,  to  do  this,  the  native  manufacturer  must  obtain 
employees  who  are  thoroughly  capable,  in  order  that  the 
products  of  the  United  States  may  equal  in  every  way 
the  best  produced  abroad. 
How  can  he  obtain  this  much-desired  efficiency  on 

the  part  of  his  employees? 
To  this  query  there  are  many  answers,  but  there  is 

no  question  that  one  solution  of  this  difficulty  points 
straight  to  the  magic  gateway  to  erudition — books. 
Already,  in  line  with  this  thought,  many  far-seeing 
manufacturers  and  heads  of  business  institutions  have 
installed  in  their  plants  special  libraries  of  technical 
books  for  the  use  of  their  workers,  as  well  as  for  ref- 

erence by  themselves.  From  these  libraries  the  worker 
may  obtain  books  giving  the  most  minute  information 
upon  the  industry  in  which  he  is  employed,  and  such 
books  are  in  demand  both  during  the  lunch  hour  and 
for  quiet  reading  at  home.  This  plan  is  not  a  tentative 
scheme,  but  an  established  fact ;  and  in  the  places  where 

it  has  been  followed  it  has  met  with  the  greatest  favor 
on  the  part  of  both  the  employer  and  the  worker. 

When  the  country  is  considered  as  a  whole,  there  is 
still  a  deplorable  lack  of  good  libraries  in  business 
houses,  shops,  mills  and  factories.  Every  employer 
should  be  brought  to  see  the  benefits  to  be  derived 
from  these  special  libraries;  and  an  important  step 
toward  this  has  been  taken  by  the  American  Library 
Association  in  its  Enlarged  Program,  which  is  being 

carried  out  with  the  significant  slogan,  "Books  for 

Everybody." At  the  present  time  the  A.  L.  A.  is  supplying  books 
to  the  men  in  the  Public  Health  Service  Hospitals,  to 
the  sailors  of  the  American  Merchant  Marine,  to  the 
coast  guards  and  lighthouse  keepers  and  to  discharged 
soldiers. 

The  Enlarged  Program  contemplates  doing  many 
things  toward  an  even  more  general  extension  of  the 
library  service,  emphasizing  four  outstanding  pur- 

poses. One  of  these,  and  a  very  important  one  indeed,  is  to 
encourage  a  larger  use  of  the  technical  books  now  in 
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the  public  libraries  and  to  urge  employers  of  labor  in 
factories  and  plants  to  install  special  libraries  of  tech- 

nical books  for  the  use  of  their  employees.  The  Special 

Libraries  Association  is  giving  its  aid  toward  this  cam- 
paign. The  A.  L.  A.  will  also  endeavor  to  bring  about 

the  extension  to  all  parts  of  the  country  of  the  county 
library  system,  which  is  now  successfully  in  operation 
in  a  number  of  states,  so  that  the  dwellers  in  even 
the  smallest  hamlets  may  be  brought  in  intimate  touch 
with  the  newest  and  best  books. 

It  will  attempt  to  further  the  movement  to  have  a 
greater  number  of  books  printed  in  the  standard 
Braille  type  for  the  use  of  the  blind.  It  purposes  to 
assist  the  new  Americans,  who  number  several  millions, 
to  become  better  citizens  by  seeing  to  it  that  they  are 
supplied  with  books  dealing  with  American  ideals,  aims, 

and  traditions.  To  carry  out  this  latter  purpose  pub- 
lishers will  be  asked  to  print,  in  various  foreign 

languages,  some  standard  American  works  which  come 
under  the  above  classification,  so  that  the  immigrant 
upon  arriving  in  this  country  may  have  this  literature 
placed  in  his  hands  in  the  language  which  he  will  under- 

stand most  easily.  To  carry  out  this  Enlarged  Program 
the  American  Library  Association  will  raise  a  fund  of 

$2,000,000,  not,  however,  by  an  intensive  drive  or  cam- 
paign, but  through  the  librarians,  library  tnjstees  and 

friends  of  libraries. 
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Lapping  and  Measuring  Small  Cylindrical  Plugs 
By  HUGO  F.  PUSEP 

The  lapping  of  very  small  cylindrical  surfaces 
has  problems  all  its  own,  and,  although  not  diffi- 

cult of  solution,  the  mechanic  has  to  knoiv  hoiv 
to  go  about  it  in  order  to  attain  good  results  tvith 
a  minimum  of  experimenting.  In  the  following 
contribution  the  author  has  endeavored  to 
explain  as  clearly  as  possible  the  methods  and 
the  reasons  therefore  of  lapping  and  measuring 
small  cylindrical  surfaces  to  a  minute  degree 
of  accuracy. 

IT  IS  a  well-known  fact  that  as  tools  decrease  in  size 
the  skill  of  the  toolmaker  must  increase  in  propor- 

tion. This  is  shown  clearly  when  we  consider  the 
finishing  of  small  cylindrical  surfaces  to  very  accurate 
limits.  Small  plug  gages,  slender  piercing  punches  for 
sub-press  dies,  measuring  wires  for  various  purposes, 
and  all  similar  work  demand  a  high  degree  of  accuracy 
which  can  only  be  attained  by  careful  workmanship  and 
correct  practical  methods. 

On  larger  cylindrical  work  it  is  the  practice  to  grind 
to  within  two-  or  three-tenths  of  size,  after  which  the 
work  is  finished  with  a  lap.  This  method  is  practical 
down  to  comparatively  small  diameters,  but  grinding 
becomes  anything  but  satisfactory  on  pieces  less  than 
J  in.  in  diameter.  Although  work  as  small  as  J^  in. 
in  diameter  has  been  ground  with  a  fair  degree  of  suc- 

cess, as  a  general  rule  chattering  and  springing  of  the 
work  in  sizes  below  i  in.  tend  to  defeat  the  desired  end. 
This  is  particularly  unavoidable  where  the  work  to  be 
ground  is  of  any  considerable  length. 

Drill  rod  is  almost  exclusively  used  for  small  work 
because  it  is  available  in  the  small  sizes  likely  to  be 
required.  For  purposes  of  illustrating  the  various  steps 
that  are  necessary  to  the  production  of  small  cylinders, 
let  us  assume  that  a  hardened  steel  plug  2  in.  long 
is  required  to  be  parallel  and  0.032  in.  in  diameter, 
and  well  within  0.0001-in.  limits  of  accuracj'. 

For  this  plug,  the  most  suitable  size  of  drill  rod  would 
be  No.  65  (0.035  in.).  This  size,  it  will  be  noticed, 
is  about  0.003  in.  larger  than  that  of  the  finished  plug. 
This  oversize  v/ill  take  care  of  shrinkage  in  hardening 
and  will  provide  ample  material  to  ba  removed  so  as 
to  leave  a  perfectly  clean  surface  after  finishing.  As 
a  general  rule,  the  drill  rod  for  any  given  size  of  plug 
or  wire  should  be  at  least  0.002  in.  larger  to  begin  with. 

After  cutting  off  a  piece  of  drill  rod  about  31  in. 
long  it  is  filed  down  as  shown  at  A,  Fig.  1.  This  is 
done  in  a  bench  lathe  with  a  narrow  pillar  file.  The 
clearance  groove,  as  it  is  called,  may  be  about  1  in.  long 
and  should  be  filed  to  the  ultimate  diameter  of  the  plug, 
or  at  the  most  only  a  thousandth  or  so  smaller.  The 
longer  end  of  this  wire  is  then  hardened  and  drawn  to 
a  suitable  temper,  after  which  it  is  ready  for  finishing. 

Lapping  is  the  only  method  whereby  accurate  results 
can  be  obtained.  On  large  work  of  this  nature  anything 
resembling  an  external  lap  could  be  used  successfully 
whereas  small  work  demands  a  lap  particularly  adapted 
to  it.  The  operation  of  lapping  is  divided  into  two 
stages — roughing  and  finishing- — the  form  of  lap,  how- 

ever, being  identical  for  both. 
An  ideal  form  of  lap  is  shown  at  A,  Fig.  2.  It  is 

made  of  close-grained  cast  iron  and,  although  very 
simple,  has  some  points  about  its  construction  that 
are,  no  doubt,  new  to  mechanics  not  familiar  with  this 
class  of  work.  The  different  stages  in  the  making  of 
this  lap  are  shown  at  B  and  C,  Fig.  2. 

The  lap  is  made  double  ended  in  order  to  utilize  one 
end  for  roughing  and  the  other  for  finishing.  After 

planing  up  a  rectangular  cast-iron  plate  B,  the  two 
lapping  holes  D  are  drilled.  It  is  well  at  this  stage  to 

mark  the  holes  "R"  and  "F,"  as  at  A,  Fig.  2,  meaning 
roughing  and  finishing,  to  avoid  confusion  later  on. 
The  roughing  hole  is  drilled  out  a  slip  fit  for  the  hard- 

ened drill-rod  plug  which  it  is  to  lap,  while  the  finishing 
hole  is  made  about  0.0005  in.  larger  than  the  finished 
size  of  the  plug.  It  is  a  comparatively  easy  matter 
to  drill  these  holes  to  the  right  size  by  selecting  the 
proper  size  twist  drill,  but  under  no  consideration  should 
one  attempt  to  finish  either  hole  with  one  drill.  A 
drill  that  is  a  few  thousandths  undersize  should  be  used 
first  and  the  second  drill  employed  as  a  sort  of  reamer. 
If  the  corners  of  the  reaming  drill  are  honed  off  care- 
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FIG.  1.     THH  PLUG  READY  FOR  LAPPING FIG.  2.     MAKING  THE  LAP 
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fully,  a  very  smooth  hole  can  be  made.  Should  occasion 
arise  where  the  right  size  of  drill  is  not  obtainable, 
an  improvised  gun  drill,  well  known  to  most  toolmakers, 
can  be  made  of  drill  rod  for  reaming  to  any  size 
required. 

The  elongated  slots  E  are  now  worked  out  to  con- 
venient size  by  drilling  and  filing.  In  the  final  stages 

of  making  this  lap,  a  three-cornered,  or  a  knife-edge,  file 
according  to  size  of  the  holes,  is  used  for  filing  the 

V's  in  such  a  manner  that  they  will  just  break  through 
the  lapping  hole  frpm  opposite  sides,  as  shown  at  A. 
A  glance  at  the  enlarged  diagrams  in  Fig.  3  will  show 
the  futility  of  using  a  saw  blade — even  though  but  0.010 
in.  in  thickness— for  slotting  a  lapping  hole  0.020  in.  in 
diameter  as  at  A.  Slotting  the  same  lap  if  done  with 
a  small  file,  will  leave  a  lapping  surface  which  is  prac- 

After  the  roughing  lap  has  reduced  the  plug  to 
within  0.0005  in.  of  size,  the  lap,  plug  and  bench  lathe 
are  cleaned  thoroughly;  in  short,  every  precaution  is 
taken  that  the  two  grades  of  lapping  compound  do  not 

get  mixed.  In  finish-lapping  only  a  very  small  amount 
of  emery  flour  is  used,  lubricating  the  lap  frequently 
with  pure  lard  oil.  Too  much  emphasis  cannot  be  laid 
on  using  only  the  best  oil  obtainable,  because  it  will 
aid  materially  in  producing  a  mirror-like  finish.  Very 
little  pressure  is  exerted  on  the  finishing  lap.  It  should 
be  held  with  finger  tips  alone;  then  all  the  high  .spots 

on  the  plug  can  be  easily  "felt"  and  reduced  accord- ingly. 

When  the  wire  is  getting  close  to  size  the  lap  is 
washed  clean  of  all  loose  emery  and  then  used  with  oil 

FIG.    3.      FUTILITY   OF    SAWING   OPEN   THE   LAP FIG.   4.     .ADAPTER  FOR  HOLDING   ODD-filZED  AVIRES 

tically  unbroken.  Two  small  fillister-head  screws  for 
adjusting  the  tension  will  now  complete  the  lap. 

The  thickness  of  this  lap  should  be  about  i  in., 
consequently  giving  that  length  of  lapping  surface. 
Although  there  is  no  set  rule,  the  writer  has  found  that 
even  on  extremely  small  sizes  the  lapping  surface  should 
not  be  less  than  f^  in.  in  length  in  order  to  have  the 
lap   function   properly. 

The  plug  shown  in  Pig.  1  is  now  ready  for  lapping, 
being  held  by  the  short  end  B  in  the  bench  lathe  collet 
or  chuck,  leaving  the  long  end,  and  the  recess  A  extend- 

ing. Thus  the  lap  will  clear  itself  at  each  lapping 
stroke  over  this  recess,  thereby  preventing  the  lap  from 
wearing  bellmouthed.  It  will  also  prevent  it  from  seiz- 

ing on  the  plug,  which  would  surely  be  the  case  if  the 
lapping  was  attempted  without  this  clearance  groove. 

Should  a  wire  be  too  small  for  the  smallest  collet, 
a  simple  adapter  can  be  easily  made  from  a  short  piece 
of  round  cold-rolled  steel  of  a  size  to  fit  the  smallest 

collet — which  usually  has  a  J-in.  hole — by  drilling  a 
slip  fit  hole  for  the  wire  and  then  sawing  it  longi- 

tudinally as  shown  at  A  in  the  enlarged  sketch,  Fig.  4. 
This  saw  cut  does  not  run  into  the  central  hole,  how- 

erver,  but  comes  a  little  short  of  it,  so  when  the  opposite 
side  is  split  with  a  sharp  V-form  as  at  B,  the  collet,  on 
being  tightened,  will  spring  the  adapter  sufficiently  to 
hold  the  wire  firmly  against  the  strain  incidental  to 
lapping. 

Although  the  actual  operation  of  lapping  small- 
diameter  wires  differs  but  slightly  from  that  of  any 
larger  cylindrical  work,  there  are  several  points  of 
importance  to  be  considered.  Nothing  coarser  than 
emery  flour  should  be  used  for  both  the  rough  and  finish 
lapping.  Very  good  results  are  obtained  by  using  IF 
grade  for  the  rough  lapping,  and  6F  for  finishing.  The 
IF  grade  leaves  a  finish  that  appears  smooth  to  the 
naked  eye,  but  the  magnifying  glass  will  disclose  a 
multitude  of  minute  grooves.  The  purpose  of  the  very 
finest  grade  of  emery  flour  for  finish-lapping  is  to 
practically  eliminate  these  grooves. 
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alone.  Move  the  lap  back  and  forth  over  the  length 
of  the  plug  in  methodical  strokes.  Referring  to  Fig. 
1,  let  us  assume  that  the  bench  lathe  is  running  at  its 
highest  speed;  a  good  average  time  for  the  lap  to  travel 
1\  in.  would  be  about  one  second.  This  stroke  is 
necessary  for  the  purpose  of  eliminating  all  traces  of 

circular  grooves  on  the  sur- 
face of  the  plug.  All  high 

spots,  however  minute,  will 
likewise  be  eliminated. 

Frequent  measuring  is 
imperative  toward  the  end 
of  the  finish-lapping.  The 
micrometer  which  has  been 
used  exclusively  up  to  now, 

is  dispensed  with.  The  de- 
gree of  accuracy  of  the 

plug  now  depends  entirely 
on  the  measuring  equip- 

ment used  in  the  final 
stages. 

In  shops  where  precision 
gage  blocks  are  available, 
they  furnish  ideal  means  of 
measuring  this  class  of 
work  by  direct  reading. 
Taking  our  plug  of  0.032  in. 
in  diameter  as  an  illustra- 

tion, we  select  two  blocks 
whose  difference  in  size  equals  0.032  in.  The  largest 
block  of  the  two — in  this  case,  let  us  say  0.149  in. — 
is  wrung  between  the  two  regular  jaws  of  the  gage 
set,  as  illustrated  in  Fig.  5.  Then  the  smaller  block, 
namely,  0.117  in.  thick,  is  also  wrung  onto  one  of  the 
jaws  as  clearly  shown  on  the  sketch,  leaving  a  space  A 
exactly  0.032  in.  wide.  This  set-up  is  secured  in  an 
upright  position  on  a  surface  plate  by  clamping  the 
end  of  the  lower  block  B  in  a  parallel  clamp,  protecting 
the  gage  block  with  fiber  or  other  soft  material. 

Preparatory   to    measuring,    the   plug   is   washed    in 

I n ^'0.149'' Block 

FIG. THE    METHOD    OF 
GAGING 
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clean  gasoline,  wiped  dry  and  then  laid  on  the  surface 
plate  alongside  of  the  gage  set-up.  In  a  few  moments 
the  temperature  of  the  plug  will  become  the  same  as 
that  of  the  surface  plate  and  gages.  The  plug  is  now 
entered  into  the  opening  A,  Fig.  5,  and  should  it  be  pos- 

sible to  slide  it  down  till  it  touches  the  lower  block  B 
without  spreading  the  jaws  and  causing  them  to  fall 
apart ;  then  the  plug  must  be  0.032  in.  in  diameter,  plus 
or  minus  an  infinitesimal  quantity. 

Two  similar  sets  should  be  made  up  oi  other  gage 
blocks,  one  giving  the  size  plus  0.0001  in.,  and  the  other 
the  minus  limit;  any  four  gage  blocks  will  serve  as  jaws 
in  this  instance.  With  three  sets  thus  arranged  it 
will  seem  really  remarkable  how  easily  such  a  small 
quantity  as  one  ten-thousandth  inch  can  be  measured. 

The  short  end  B,  of  Fig.  1,  which  has  been  used  so 
far  for  the  purpose  of  holding  it  in  the  bench  lathe 
collet,  is  now  secured  in  a  soft-steel  handle.  If  used 
for  other  purposes  than  a  plug  gage,  this  soft  end  is 
treated  to  suit  the  particular  needs  of  the  case. 

Dial  Indicator  Used  as  Direct-Reading 
Thickness  Gage 
By  H.  H.  Parker 

An  ordinary  dial  test  indicator  makes  a  most  con- 
venient direct-reading  thickness  gage,  and,  when  the 

accuracy  of  its  readings  is  sufficient  for  the  purpose,  it 
saves  all  the  trouble  of  handling  a  micrometer  and 
figuring  out  its  readings. 

The  device  is  merely  clamped  to  a  surface  plate  or 
other  accurate  and  smoothly  finished  surface  with  the 
contact  button  touching  the  surface  of  the  plate.  After 
setting  the  pointer  to  zero,  the  piece  to  be  measured  is 
slipped  between  the  plate  and  button  and  its  thickness 
may  be  read  at  once. 

Another  method  is  to  slip  a  standard  piece  under  the 
gage  and  then  turn  the  dial  to  register  zero.  After 
the  standard  piece  is  removed,  others  are  slipped  into 
place  and  the  plus  and  minus  amounts  by  which  they 

differ  from  the  standard  (the  dial  reading  both  ways') is  read  directly.  Wires  may  also 
be  measured  in  the  same  manner  by 
pushing  them  under  the  contact  and 
noting  the  maximum  deflection  of 
the  pointer. 

Another  Use  for  the  Jack 
By  Gustave  A.  Remacle 

While  jacks  are  made  primarily  for  the  purpose  of 
lifting,  I  recently  discovered  that  they,  like  the  screw- 

driver, can  be  used  for  many  purposes. 
I  was  helping  a  young  automobile  man  to  take  apart 

a  Ford  motor  when  we  were  brought  to  a  halt  by  the 
disk  drum  which  had  rusted  fast  to  the  transmission 
shaft.  The  drum  had  resisted  all  our  efforts  to  remove 
it  by  means  of  prying  and  hammering. 

After  a  few  moments'  reflection  the  young  chap 
brought  out  a  little  one-ton  jack  and  rigged  it  up  as 
shown  in  the  sketch.    The  piece  of  stout  wire  was  bent 

USING  A  DIAL  INDICATOR  AS  A  THICKNESS  GAGE 

HOW    THE    JACK    WAS    TSEU 

and  fastened  to  the  drum  as  shown.  The  two  pieces 
of  two  by  four  were  used  to  keep  the  wire  clear  of  the 
jack.  With  this  set-up  and  the  powerful  little  jack  in 
action,  the  stubborn  drum  began  to  move,  reluctantly 
but   surely. 

To  date  I  have  never  seen  a  jack  used  in  the  machine 
shop  for  any  other  purpose  than  lifting  or  supporting. 
There  are  probably  many  instances  where  a  jack  could 
be  used  to  advantage  in  the  machine  shop.  If  the  line 
of  work  does  not  warrant  having  a  jack  in  the  tool  crib, 

one  can  be  borrowed  for  an  emergency,  from  the  boss' 
car  which  stands   in  front  of  the  shop. 

Calculating  Gears  for  Practical  Threads 
By  J.  Crommell 

All  the  instructions  (so  far  as  I  have  seen)  for 
calculating  the  gears  to  be  used  in  cutting  fractional 
threads,  involve  the  figuring  of  the  number  of  turns  of 
the  work  and  lead  screw  and  their  relation  to  the  gears. 

This  is  like  a  problem  in  square  root;  if  you  don't  get 
mixed  up  this  time,  you  will  the  next. 

To  find  the  number  of  threads  to  the  inch  when  a 
fractional  lead  is  given,  all  you  have  to  do  is  to  invert 
the  fraction.  For  instance  if  the  lead  is  »  in.  the 
number  of  threads  per  inch  will  be  f  or  1  +;  if  it  is  i 
the  number  will  be  "  or  IS  to  the  inch. 

Suppose  you  get  an  order  to  cut  a  gV-in.  lead  on  a 
certain  piece;  this  equals  S'  or  4f  threads  to  the  inch. 
You  put  a  32-in.  gear  on  the  lead  screw  of  the  lathe 
and  multiply  the  lead  of  the  latter  by  7 ;  that  is,  if  the 
lead  of  the  lathe  screw  is  4,  then  4  X  7  =  28,  the 
gear  to  put  on  the  stud;  if  the  lead  is  5,  then  5X7 
^  35,   representing  the  stud  gear   required. 

In  multiplying  by  7  you  have  (probably  without 
being  aware  of  it)  multiplied  4j  by  7  =  32,  and  to 
keep  the  proportion  you  multiply  the  lead  of  the  lathe 
screw  by  the  same  number. 

All  apparently  difficult  thread  problems  are  nothing 
more  than  simple  proportion,  just  as  you  used  to  do  it 
in  the  little  red  school  house. 
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The  Langelier  Hot  Swaging  Machine 
By  E.  L.  DUNN 

Associate    Editor,    American   Machmiat 

Machine  swaging  in  its  various  forms  has  been 
practiced  for  many  years,  the  art  of  which  has 
been  described  in  the  "American  Machinist"  as 
far  back  as  1896  and  as  recently  as  Dec.  11,  1919. 
Tlie  purpose  of  this  article  is  to  describe  a  cer- 

tain type  of  swaging  machine  and  its  loork. 

SWAGING  machines  of  modern  design  are  not 
commonly  known  and  are  seldom  seen  in  the 
average  shop  equipment,  particularly  the  late 

models  of  large  size  that  are  designed  to  handle  a 
special  line  of  work.  Such  a  m.achine,  shown  in  Fig.  1, 
was    recently   built   and    tested    in    the    shops   of  the 
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FIG.   1.     THE  IJVNGELIBB  8  HS  9  SWAGING  MACHINB 
Specifications :  Number  of  machine,  8  HS  9  ;  capacity  tubes, 

5J  in.,  rods,  2J  in.;  r.p.m  of  flywheel,  150;  air  pressure  required, 
90  lb. ;  hydraulic  pressure,  125  lb. ;  size  of  motor,  40  hp. ;  speed 
of  motor,  900  r.p.m. ;  size  of  machine  base,  54i  x  88i  in. ;  floor 
space  required  for  operation,  138i  x  118i  in.;  height  of  machine, 
78  in. ;  approximate  net  weight,  16  tons. 

Langelier  Manufacturing  Co.,  Providence,  R.  I.  It  was 
designed  especially  to  form  a  U-shaped  joint  uniting  a 
pair  of  pipes,  but  is  not  limited  to  this  one  class  of 
work,  as  it  can  be  used  to  a  decided  advantage  on  many 
forms  of  straight  work. 

Combined  Langelier  Features 

The  design  employs  standard  Langelier  construction 
combined  with  a  number  of  special  features.  The 
swaging  dies  are  arranged  to  operate  in  the  usual  man- 

ner common  to  machines  of  this  type.  The  operation 
may  be  readily  understood  by  reference  to  Fig.  2,  which 
shows  the  arrangement  of  the  dies,  rollers,  etc.,  in  the 
machine  head.  Briefly  described,  a  pair  of  oppositely 
disposed  swaging  dies  are  carried  in  the  spindle  head 
and  are  caused  to  open  and  close  rapidly  as  the  spindle 
revolves.  The  dies  are  opened  by  centrifugal  force  and 
are  closed  or  squeezed  together,  when  passing  between 
a  pair  of  fixed  rollers,  located  in  the  stationary  head, 
it  being  understood  that  suitable  hammer  blocks  are 
interposed  between  the  dies  and  the  rollers.  There  are 
six  pairs  of  the  fixed  rollers  that  form  a  circle  around 
the  spindle  head,  consequently  the  dies  are  forced 
together  six  times  during  each  revolution  of  the  spindle. 
As  the  machine  runs  at  a  speed  of  150  r.p.m.,  the  dies 
deliver  900  blows  per  minute,  and  the  work  is  thus 

.swaged,  or  hammered  into  shape  as  it  is  fed  into  the 
dies.  The  work  saddle,  or  carrier,  arranged  in  front  of 
the  machine  head,  is  provided  with  air  operated  clamp- 

ing jaws  for  holding  the  work.  The  saddle  is  moved 
on  its  slide-ways  by  haudraulic  pressure,  the  movement 
being  controlled  by  a  hand  valve. 

Swaging  Operation 

When  two  pipes  are  to  be  joined  in  the  form  of  a 
U-shaped  bend,  as  shown  in  Fig.  3,  they  are  first  welded 
together  by  hand,  with  the  ends  forming  a  single  open- 

ing, as  shown  in  Fig.  4.  The  pipes  thus  united  by 

the  incomplete  bend  are  again  heated  to  welding 'tem- 
perature and  then  properly  located  between  the  clamp- 

ing jaws,  one  pipe  above  the  other.    The  clamping  jaws 

FIG. 
saddle  head  swung  on  its  HINGES  TO  SHOW 
arrangement  of  DIES  AND  ROLLERS 

have  forwardly  extending,  reinforcing  members  which 
fit  snugly  into  the  curvature  of  the»bend  at  each  side, 
thus  holding  it  rigidly  in  place  during  the  swaging 
operation,  and  counteracting  the  twisting  force  exerted 
by  the  rapid  rotation  of  the  swaging  dies.  The  jaws 
are  closed  initially  with  a  moderate  clamping  effect  by 
a  manually  operated  handle,  but  as  the  work  saddle 
moves  slowly  forward  forcing  the  incomplete  bend 
between  the  swaging  dies,  the  jaws  are  automatically 
brought  closer  together,  gripping  the  pipes  with  great 

pressure.  This  is  accomplished  by  means  of  the  pneu- 
matic device,  which  is  shown  in  Fig.  5.  The  controlling 

valve  is  governed  by  movement  of  the  work  saddle  and 
is  operated  by  a  lever  and  cam  arrangement  located 
at   the   opposite  side   and   shown   in   Fig.    1.     As   the 
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FIG.  4 
FIG.  3.     THE  INCOMPLETE  JOINT  BEFORE  SWAGING 
FIG.  \.     THE  COMPLETED  U-JOINT  AFTER  SW.\GING 
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FIG.  5.  SHOWING  ARRANGEMENT  OF  AIR  OPERATED 
CLAMPING  JAWS 

unfinished  joint  is  forced  into  the  vibrating  dies  its 
opening  is  closed  and  the  metal  consolidated  in  the 
form  of  a  U-shaped  bend.  The  joint  being  complete, 
the  projecting  tit  is  cut  off  and  its  root  smoothed  down 
by  land  with  the  aid  of  a  swaging  hammer.  The 
bulge  in  the  bend,  caused  by  the  swaging  operation,  is 
straightened  or  flattened  out  in  a  suitable  press.  A 
structurally  defective  or  deformed  bend  is  prevented 
by  the  manner  in  which  the  work  is  first  securely  seated 
in  place  and  then  gripped  and  supported  by  the  clamping 
jaws. 

Other  Work  of  Machine 

In  addition  to  forming  U-joints  as  above  described, 
the  machine  is  capable  of  turning  out  a  large  variety 
of  straight  work  such  as  shown  in  the  line  cut,  Fig.  6. 
The  tubes  shown  were  each  heated  and  swaged  at  one 
pass  and  turned  out  at  the  rate  of  two  tubes  per  minute, 
the  machine  being  equipped  with  the  automatic  clamp- 

ing jaws  and  running  at  a  speed  of  150  r.p.m.  On 
work  of  this  character  the  machine  has  a  capacity  for 
tubes  as  large  as  5 2  in.  in  diameter  and  rods  as  large 
as  24  in.  in  diameter. 

Owing  to  the  great  size  of  the  machine  and  heavy 
weight  of  the  parts,  a  curved  base  support,  shown 
plainly  in  Fig.  2  and  Fig.  5,  is  provided  to  support  the 
outer  end  of  the  work-saddle  mechanism.  A  special 
foot  attached  to  this  rests  upon  the  base  support  and 
relieves  the  hinges  of  weight  when  the  saddle  arrange- 

ment is  swung  to  one  side,  as  shown  in  Fig.  2.  The 
entire  machine    is   solidly   constructed    and    all   details 
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have  been  taken  care  of  so  as  to  produce  a  unit  of 
great  strength  and  endurance.  The  machine  head  is 
provided  at  the  back  with  a  cored  and  webbed  chamber, 
having  wide  ports  through  which  a  continuous  flow  of 
water  is  maintained  either  by  city  pressure  or  by  means 
of  a  small  pump.  This  cooling  provision  permits  the 
machine  to  be  continuously  operated  on  hot  stock  and 
greatly  increases  its  efficiency.  The  machine  spindle  is 
exceptionally  large  and  heavy,  of  hammered  steel  turned 
and  ground,  bored  throughout  its  entire  length  and 
slotted  diametrically  across  the  enlarged  head.  A 
circular  steel  ring,  tongued  and  screwed  in,  greatly 
strengthens  this  open  end.  The  sides  of  the  slot  are 
lined  with  hardened  steel  plates  riveted  in  place.  The 
spindle  runs  in  loose  cast-iron,  perforated,  sectional 
bushings  that  are  turned  and  ground.  These  slowly 
creep  around  as  the  spindle  revolves,  giving  about  50 
per  cent  more  bearing  surface,  and  making  it  possible 
and  inexpensive  to  replace  them  when  worn  out,  without 
requiring  that  the  entire  head  of  the  machine  be  sent 
back  to  the  factory  for  repairs,  as  would  be  the  case 
if  the  spindle  revolved  directly  in  a  solid  head,  or  a 
solidly  bushed  head.  The  full  power  of  the  flywheel, 
exerted  on  the  dies,  explains  the  ease  and  rapidity  with 
which  the  machine  produces  the  great  reductions  of 
different  pieces  accurately  to  size  without  chatter  marks, 
and  at  a  speed  not  possible  by  any  other  process.  The 
40-hp.  motor  handles  the  work  readily  and  with  ample 
reserve  power  as  full-load  requirements  seldom  exceed 
one-half  that  amount. 

An  Oxy- Acetylene  Welding  Job 
By  a.  F.  Moeton 

The  illustrations  show  two  breaks  in  a  press  frame 
that  were  successfully  welded  by  the  oxy-acetylene 

process. 
The  first  break  occurred  at  A,  Fig.  1.  This  was 

welded  and  the  press  was  back  in  service  in  18  hr. 
No  reinforcing  metal  was  added  to  the  surface  of  the 
casting  and  the  bearing  was  in  such  good  alignment 
that  no  work  on  it  was  necessary. 

After  about  six  months'  service  the  frame  cracked 
on  the  opposite  side  and  lower  down,  as  shown  at  B, 

Fig.  2.  The  crack  appears  larger*  than  it  actually  was, 
as  considerable  metal  had  been  cut  away  to  make  a  good 
weld. 

The  location  of  the  crack  made  preheating  necessary. 
The  job  was  completed  and  returned  to  the  owners  in 
48  hr.  and  the  press  is  again  giving  good  service. 

Fig.  3  -shows  the  first  break  at  A,  while  the  last  one, 
after  the  weld  was  completed,  is  shown  at  B. 

I 
FXG.   6.     SAMPLE.?   OP  TUBE  SWAGING 

THE  PRESS  FR.\ME  SHOWING  THE  WELDS 
Fig.    1 — The    first    break    after    welding.      Fig.    2 — The    second 

breal<    (ready   for   welding).      Fig.    3 — ^Both   brealcs   after   welding. 
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Firing  Orders  of  Internal  Combustion  Engines 
By  K.  H.  CONDIT 

Managing  Editor,  American  ilachiniat 

SO  MANY  people  have  trouble  in  figuring  out  what 
the  firing  order  of  an  automobile  or  airplane  engine 
is  or  ought  to  be  that  it  has  seemed  worth  while 

to  work  out  this  little  system  to  show  how  easy  the 
whole  thing  is.  It  must  be  understood  that  this  scheme 
is  based  on  the  usages  of  common  practice  and  may  not 
cover  all  the  freak  engines 
that  have  been  built  and 
made  to  run.  There  are 
also  a  few  exceptions  to  the 
general  practice  which  only 
go  to  prove  the  rule. 

The  simplest  multi- 
cylinder  engine  in  general 
use  at  the  present  time  is, 

of  course,  the  four-cylinder 
type.  Experience  has  proved 
that  a  crankshaft  with  the 
outer  crankpins,  No.  1  and 
No.  4,  in  line  with  each 
other,  and  with  the  inner  ones,  Nos,  2  and  3,  in  line  with 
each  other,  but  180  deg.  away  from  the  outer  ones,  gives 
the  best  results.  Fig.  1  shows  such  a  shaft.  With  this 
arrangement  it  is  evident  that  a  four-cylinder,  four-cycle 
engine  can  only  fire  two  ways,  either  1-2-4-3  or  1-3-4-2, 
for  the  impulses  occur  at  intervals  of  180  deg.  of  crank- 

shaft revolution.  The  duration  of  the  four-stroke  cycle 
is  720  deg.  and  the  interval  for  even  spacing  will  be 
720  deg.  divided  by  the  number  of  cylinders. 

A  Chronological  Experiment 

There  is  a  story  that  in  the  early  days  of  automobile 
construction  there  was  a  manufacturer  with  a  very  or- 

derly brain  who  conceived  the  notion  that  1-2-3-4  would 
be  much  more  logical  or  perhaps  chronological  than  the 
ordinary  way.  He  built  an  engine  with  a  special  crank- 

shaft to  give  this  firing  order  and  even  got  so  far  as  put- 
ting it  in  a  chassis  and  starting  it.  It  ran  all  right, 

but  showed  a  marked  disinclination  to  stay  with  the  rest 
of  the  car.  The  rocking  motion  set  up  by  the  wave  of 

impulses  soon  broke  every  holding-down  arrangement 
that  could  be  devised.  They  finally  gave  it  up,  put  in  a 
conventional  crankshaft  and  camshaft  and  the  motor 
ran  beautifully  without  the  slightest  tendency  to  rock. 
That  settled  the  chronological  idea. 

The  eight-cylinder,  V-type  firing  order  naturally  comes 
next  as  it  is  based  on  either  one  of  the  four-cylinder 

This  discussion  of  the  firing  orders  of  gas  cn- 
gines  in  everyday  use  is  presented  for  the  beneit 
of  the  man  icho  likes  to  play  loith  experimental 
engines  but  who  has  never  had  time  to  go  very 
far  info  the  reasons  why.  Much  of  the  difficulty 
caused  by  the  unfortunate  lack  of  uniformity 
in  the  method  of  designating  cylinders  can  be 
overcome  if  the  method  described  here  is  fol- 

lowed. The  method  is  not  netv  but  does  not  seem 
to  have  been  adopted  universally  by  any  means. 

orders  just  mentioned  and  because  the  eight  uses  the 
same  shaft  as  the  four,  two  connecting-rods  being  at- 

tached to  each  crankpin  instead  of  one. 
Here  we  strike  a  snag  in  the  various  methods  of  desig- 

nating cylinders.  In  the  four  this  does  not  make  so 
much  difference,  for  the  same  result  is  arrived  at  no 

matter  which  end  you  start 
from.  There  is  little  doubt 

that  the  best  and  most  logi- 
cal method  to  follow  is  to 

number  the  cylinders  from 
1  to  4  right  and  from  1  to 
4  left,  commencing  from 
the  starting  crank  end  of 
an  automobile  engine  and 
from  the  end  opposite  the 
propeller  end  of  an  airplane 

engine.  This  makes  the  out- 
put end  of  each  engine 

the  one  with  the  highest- 
to  it.  Fig.  2  shows  dia- 
of   numbering   applied   to 

numbered  cylinder  nearest 
grammatically  this  system 
eight-cylinder  engines. 

Firing  Orders  of  an  Eight 

Assuming  that  our  cylinders  are  numbered  this  way, 
and  that  our  cylinder  blocks  are  inclined  at  90  deg., 
which  is  customary,  we  can  evolve  two  firing  orders 
from  each  four-cylinder  firing  order.  The  firing  inter- 

val will  be  90  deg.  and  the  firing  order  will  alternate 
between  the  two  blocks.  The  easiest  order  to  work  out 
will  be  obtained  when  opposite  cylinders,  that  is,  the 
ones  whose  connecting-rods  are  fastened  to  the  same 
crankpin,  fire  consecutively.  Application  of  this  prin- 

ciple gives  two  firing  orders,  1L-1R-2L-2R-4L-4R-3L- 
3R  and  1L-1R-3L-3R-4L-4R-2L-2R. 

Reference  to  Fig.  2  will  show  that  instead  of  firing 
opposite  cylinders  such  as  IL  and  IR  w^  could  fire  cylin- 

ders whose  rods  come  to  different  pins  which  are  in 
line,  for  example,  IL  and  4R  or  2L  and  3R.  The  only 

changes  necessary  in  the  engine  would  be  in  the  cam- 
shaft and  wiring.  The  other  two  firing  orders  are  then 

1L-4R-2L-3R-4L-1R-3L-2R  and  1L-4R-3L-2R-4L-1R-2L- 
3R.  It  is  probable  that  the  engine  balance  is  slightly 
better  with  either  of  these  arrangements  than  with  the 
first  two  mentioned. 

So  far  nothing  has  been  said  about  the  direction  of 
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rotation  of  the  crankshaft.  In  automobiles  the  rotation 
is  clockwise  when  the  observer  stands  in  front  of  the 
car,  except  in  a  very  few  cases,  notably  an  old  Steams 
model.    With  an  electric  starter  fitted  to  the  engine  it 

t  4 

FIG.  1.     FOUR-CYLINDER  CR.\NKSHAFT 

hreally  makes  very  little  difference  to  the  operator  which 
way  the  crankshaft  turns,  but  before  the  days  of  start- 

ers when  "tail-twisting"  was  in  vogue,  the  natural  right- 
handedness  of  the  big  majority  of  the  population  dic- 

tated the  direction  of  rotation. 

Direction  of  Rotation  of  an  Airplane  Engine 

When  it  comes  to  airplane  engines  all  sorts  of  con- 
tradictorj'  ideas  are  encountered.  With  a  direct-drive 
tractor  the  usual  way  is  to  call  the  motor  a  clockwise 
motor  if  the  pilot,  as  he  sits  in  his  seat  looking  forward 
along  the  cylinders,  sees  the  propeller  describing  clock- 

wise circles.  If  the  propeller  is  driven  through  reduction 
gearing  the  question  arises  as  to  whether  to  judge  by  the 
rotation  of  the  propeller  or  of  the  crankshaft.  It  would 
seem  better  to  judge  by  the  crankshaft,  although  this 
is  not  the  usual  practice,  because  the  type  of  reduction 
gearing  used  on  the  Eolls-Royce  drives  the  propeller  in 
the  same  direction  as  the  crankshaft  rotation,  while  in 
the  Sturtevant  the  directions  are  opposite. 

Still  further  confusion  results  when  we  take  the 
rotating  cylinder  type  into  account.  Here  the  observer 
stands  out  in  front  of  the  airplane  and  determines  the 
direction  of  rotation  from  that  position.  Consequently, 
a  counter-clockwise  Gnome  or  Le  Rhone  engine  will 
rotate  a  propeller  in  the  same  direction  as  a  clockwise 
Curtiss  or  Liberty  engine. 

To  simplify  this  discussion  we  will  decide  the  direction 
of  rotation  from  the  crankshaft,  the  observer  standing 
in  front  of  the  engine;  that  is,  at  the  end  opposite  the 
output  end.  This  will  help  in  the  consideration  of  six-, 
twelve-,  and  eighteen-cylinder  engines,  all  of  which  use 
the  same  type  of  crankshaft. 

The  six-cylinder  shaft  is  built  in  two  ways  which  are 
arbitrarily  called  right-hand  and  left-hand,  this  distinc- 

tion having  nothing  whatever  to  do  with  the  direction 
of  rotation.  Fig.  3  shows  views  of  both  arrangements 
of  crankpins.    When  the  observer  stands  in  front  of  a 

right-hand  crankshaft  which  has  been  rotated  so  that 
crankpins  1  and  6  are  vertically  upward  he  will  see  the 
center  crankpins,  3  and  4,  to  the  right  of  the  center  line 
and  2  and  5  to  the  left.  This  is  reversed  for  the  left- 
hand  shaft. 

The  crank  arms  are  at  120  deg.  to  each  other  to  give 
even  firing  angles  of  120  deg.  This  value  is  determined 
as  before  by  dividing  the  total  duration  of  the  cycle, -720 
deg.,  by  the  number  of  cylinders.  A  glance  at  Fig.  3 
will  show  that  the  number  of  possibilities  in  the  firing 
order  of  the  cylinders  is  greater  than  with  the  simpler 
crankshaft.  If  we  rotate  the  right-hand  shaft  clock- 

wise, we  could  fire  the  cylinders  in  the  two  orders 
1-2-3-6-5-4  and  1-5-3-6-2-4.  Experience  has  shown,  how- 

ever, that  it  is  not  advisable  to  fire  adjacent  cylinders 
consecutively,  and,  consequently,  we  can  eliminate  the 
first  arrangement  as  unsatisfactory.  The  second  ar- 

rangement is  then  the  one  to  be  expected  when  the  shaft 
under  consideration  is  a  right-hand  shaft  and  rotates 

fig.  3. 

Left-H«n<^   Crank  Shaft. 

RIGHT-  AND  LEFT-HAND  SIX-CTLINDBR 
CRANKSHAFTS 

FIG.  2.     EIGHT-CYLINDER  AUTOMOBILE  AND  AIR- 
PL.\NB   ENGINES 

clockwise.  A  little  study  will  show  that  it  is  also  the 

firing  order  of  the  left-hand  shaft  turning  counter- 
clockwise. 

It  might  be  well  to  mention  at  this  point  the  ways 
of  determining  the  direction  of  rotation  of  the  crank- 

shaft. If  the  engine  is  assembled  it  is  only  necessary  to 
turn  the  shaft  slowly  by  hand,  watching  the  valves  on  any 
one  cylinder  during  the  process.  If  the  inlet  valve  is 
seen  to  open  immediately  after  the  closure  of  the  ex- 

haust valve,  the  direction  of  rotation  is  correct. 
With  the  engine  disassembled,  an  inspection  of  the 

camshaft  to  determine  the  relative  positions  of  the 
cams  which  open  the  valves  of  any  one  cylinder  will 
answer  the  question.  The  relative  directions  of  rotation 
of  the  camshaft  and  crankshaft  due  to  the  type  of  gear- 

ing used  must  be  taken  into  consideration,  as  in  the 
average  L-head  motor  the  directions  are  opposite,  while 
in  some  overhead-valve  types  they  are  the  same. 
Returning  now  to  our  right-hand  crankshaft — if  we 

rotate  it  counter-clockwise  we  get  the  firing  orders 
1-3-5-6-4-2  and  1-4-2-6-3-5.  The  first  is  bad  because  2 
and  1  and  5  and  6  are  together,  but  is  in  use  on  at  least 
one  six-cylinder  engine,  that  installed  in  the  120-hp. 
Holt  tractor.  The  other  is  the  conventional  one  and 

will  also  apply  to  the  left-hand  shaft  when  rotating 
clockwise.  This  exhausts  the  reasonable  possibilities 

and  leaves  us  with  practical  firing  orders,  1-5-3-6-2-4 
and   1-4-2-6-3-5. 
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Just  as  tne  V-type  eight  is  a  double  four  so  the  V-type 
twelve  is  a  double  six  or  twin  six,  as  it  is  sometimes 
called,  and  uses  a  six-cylinder  crankshaft,  either  Tight- 

er left-handed.  The  direction  of  rotation  is  ordinarily 
clockwise,  although  some  airplane  engines  for  multi- 

engined machines  turn  counter-clockwise  to  equalize  the 
torque. 

The  normal  firing  angle  of  the  V-type  twelve  is,  of 
course,  60  deg.,  but  in  some  airplane  engines,  the  Lib- 

erty, Renault  and  Lancia,  for  example,  this  angle  has 
been  reduced  to  cut  down  the  width  and  consequently 
the  head  resistance  of  the  engine.  This  sacrifices  the 
even  firing  angle,  but  apparently  has  no  particularly 
detrimental  effect  on  the  running  of  the  engine.     The 
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FIG.    i.      THE    18-CYL.INDEK    W-TYPE    AIR- 
PLANE ENGINE 

change,  however,  has  nothing  to  do  with  the  firing 
order. 

If  we  number  our  cylinders  as  we  did  those  of  the 
eight,  from  1  to  6  right  and  1  to  6  left,  we  can,  by 

applying  the  same  reasoning,  obtain  four  twelve-cylinder 
firing  orders,  as  follows:  1L-1R-5L-5R-3L-3R-6L-6R- 
2L-2R-4L-4R,  1L-1R-4L-4R-2L-2R-6L-6R-3L-3R-5L-5R, 
1L-6R-5L-2R-3L-4R-6L-1R-2L-5R-4L-3R,  1L-6R-4L-3R- 
2L-5R-6L-1R-3L-4R-5L-2R. 

The  third  one  is  in  most  common  use,  as  most  twelve- 
cylinder  engines  use  right-hand  shafts  turning  clock- 
wise. 

We  can  go  one  step  further  with  this  development  and 
take  in  the  18-cylinder  W  or  broad-arrow  type  exempli- 

fied oy  the  18-cylinder  Sunbeam,  which  is  essentially  a 
V-type  twelve  with  an  extra  row  of  six  cylinders  down 
the  middle.  Assuming  that  a  right-hand,  clockwise 
crankshaft  is  used,  we  can  readily  work  out  the  firing 
order  of  this  type  if  we  know  one  other  fact  about  it, 
that  the  cylinders  opposite  each  other  on  the  outside 
banks  fire  in  the  same  group  with  the  center  cylinder 
whose  rod  comes  to  the  other  crankpin  in  line;  that  is, 
IL  and  IR,  whose  connecting-rods  come  to  No.  1  crank- 
pin  fire  in  the  same  group  with  6C,  whose  rod  comes 
to  No.  6  crankpin.  The  firing  angle  is  720  deg.,  divided 
by  18  or  40  deg.,  and  the  angles  between  the  cylinder 
blocks  are  40  deg.  as  shown  in  Fig.  4. 

If  we  follow  through  the  scheme  just  outlined,  we 
can  obtain  the  firing  order  which  follows :  1L-6C-1R-5L- 
2G-5R-3L-4C-3R-6L-1C-6R-2L-5C-2R-4L-3C-4R.  This 
makes  use  of  our  standard  method  of  cylinder  num- 

bering and  is  comparatively  easy  to  remember  or  work 
out.  The  maker  numbers  the  cylinders  m  tne  manner 
shown  at  A,  Fig.  4,  and  his  method  of  numbering  makes 

the  firing  order  read  1-7-13-5-11-17-3-9-15-6-12-18-2- 
8-14-4-10-16.  There  is  apparently  no  rhyme  or  reason 
to  this,  although  it  is  just  the  same  as  the  other  one 
and  it  would  take  a  memory  expert  to  figure  out  a 
scheme  by  which  to  remember  it  without  chance  of 
mistake.  The  same  applies  to  twelves  and  eights,  which 
are  numbered  to  suit  the  fancy  of  the  designer,  with  the 
exception  of  the  little  Curtiss  airplane  engine,  which 

has  a  firing  order,  using  the  maker's  numbers,  that  al- 
most repeats  itself— 1-2-3-4-7-8-5-6. 

Nothing  has  been  said  about  the  eight-cylinder-in- 
line, 12-cylindcr  W-type  or  16-cylinder  twin  engines  be- 

cause they  are  not  in  common  use  and  have  hardly 
emerged  from  the  experimental  stage. 

FIG. 
DIAGRAM  OI'"  ROTARY-ENGINE  CYLINDER 

ARRANGEMBHSTTS 

To  close  the  discussion,  a  word  about  the  rotary  or 
revolving-cylinder  engines  should  not  be  out  of  place. 
Engines  of  this  type  such  as  the  Gnome,  Le  Rhone  and 
Clerget,  generally  have  the  cylinders  arranged  radially 
in  one  plane  about  a  drum-shaped  crank  case,  all  the 
parts  being  made  of  steel  to  secure  the  requisite 
strength.  A  brief  study  of  Fig.  5  will  show  why  they 
invariably  have  an  odd  number  of  cylinders,  5,  7,  9  or 
11.  The  engines  mentioned  are  all  of  the  four-cycle  type 
and  turn  counter-clockwise  as  viewed  from  the  pro- 

peller side.  The  engine  must  make  two  complete  revo- 
lutions to  complete  one  cycle  during  which  each  cylinder 

fires  once.  If  we  try  to  work  out  the  firing  order  for 
an  even-cylindered  engine,  such  as  the  eight  shown  dia- 
grammatically  in  Fig.  5,  we  find  that  we  must  either 
fire  all  the  cylinders  during  the  first  revolution  and 
have  them  all  dead  during  the  second  one,  a  manifest 
absurdity,  or  else  fire  them  alternately,  in  which  case 
there  will  be  a  break  where  the  two  series  join.  For 

example,  if  we  fire  1-3-5-7-2-4-6-8-1-  etc.,  we  have  90-deg. 
firing  angles  between  1,  3,  5  and  7  and  2,  4,  6  and  8,  but 
a  135-deg.  angle  between  7  and  2  and  a  45-deg.  angle 
between  8  and  1.  There  is  no  way  out  of  the  difficulty 
except  to  add  or  remove  a  cylinder,  in  which  case  we 
get  a  firing  order  of  1-3-5-7-9-2-4-6-8  all  the  intervals 
being  the  same,  80  deg.  In  the  airplane  engines  in  use, 
the  cylinders  are  numbered  as  shown  in  Fig.  5,  so  that 
as  the  engine  turns  they  pass  top  center  in  numerical 
order.  This  arrangement  is  the  same  on  all  engines  of 

this  type  and  gives  a  much  easier  firing  order  to  re- 
member and  handle  than  any  of  the  others. 
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A  Home-Made  Surface  Gage 
By  Joseph  Hagstrom 

The  illustration  herewith  shows  a  surface  gage  which 
I  made  to  be  used  in  connection  with  a  dial  indicator. 
The  idea  is  not  new  but  the  tool  embodies  features 
which   may   be  of   interest   to   others   because   of    its 

HOME-MADE  SURFACE   GAGE 

adaptability  for  use  in  positions  where  the  regular  form 
of  gage  might  be  inconvenient.  A  rocking  plate  A  tilt- 

ing upon  the  fulcrum  B  provides  the  movement  and  it  is 

adjustable  by  means  of  the  two  fine-pitch,  knurled- 
head  screws  near  its  ends.  Other  movements  of  the 
dial  arm  are  common  to  all  surfage  gages. 

Bunters  for  High  Work  on  the 
Planing  Machine 

By  E.  a.  Dixie 

Bunters  for  high  work  on  the  planing  machine  are 
often  difficult  to  adjust  properly  because  on  long  ones 
the  operator  cannot  be  at  both  ends  at  the  same  time.  In 
the  illustration  is  shown  one  of  the  most  sensible  ones 
that  I  have  seen. 

The  ball  member  A  has  a  stem  that  fits  the  reamed 
holes  in  the  planing  machine  table.  The  socket  B  has  a 
stem  that  fits  the  hole  in  ordinary  wrought-iron  pipe — • 
in  this  case  1  in.    When  there  is  any  high  work  to  be 

supported  against  the  force  of  the  cut,  the  ball  member 
is  inserted  in  the  table,  a  piece  of  pipe  the  correct  length 
is  cut  off  and  the  socket  inserted  in  the  one  end  of  it. 
The  other  end  is  provided  with  a  capscrew  and  nut  to 
act  as  a  jack.  The  ball  and  socket  allows  the  strut  to 
find  its  own  location  without  constraint. 

The  device  is  shown  at  the  left  of  the  picture  as  it 

BUNTEK  WITH  BALL  AND  SOCKET 

appears  in  place  on  a  job.  In  this  case  the  stem  of  the 
ball-ended  member  has  been  purposely  allowed  to  pro- 

ject above  the  table  so  that  it  would  show.  When  prop- 
erly placed  the  flange  comes  in  contact  v;ith  the  table. 

Enlarging  an  Automobile  Piston 
By  John   P.   Wheeler 

I  have  read  with  great  interest  C.  M.  Starr's  des- 
cription on  page  548  of  the  American  Machinist  of 

how  ho  enlarged  an  automobile  piston,  but  why  did  he 
pound  it  with  a  sledge?  If  he  had  heated  it  just  as  he 

describes  and  then  coo'.ed  it  off  without  any  hammering 
he  would  have  found  that  it  had  enlarged  or  "grown" 
more  than  enough  to  make  up  for  the  0.004  in.  under- 
size.  I  once  helped  an  old  mechanic  increase  the  size  of 

a  gas-engine  piston,  way  back  in  1892,  which  was  a 
great  deal  more  than  0.004  in.  (or  0.04  in.  for  that 
matter)  undersize.  We  heated  and  cooled  it  off  three 

times,  and  then  had  to  take  nearly  -^  in.  of  a  cut  off 
it  before  it  would  enter  the  cylinder. 

Of  course  we  had  to  dress  the  ring  grooves  and  make 
new  rings,  but  that  was  quicker  than  getting  out  a  new 
casting  and  machining  a  whole  new  piston. 



796 AMERICAN     MACHINIST Vol.  52,  No.  15 

5TEAUNG  MY  TKADtMAPK  PEACl 

^°T    f/^     NOW 

Me 

:mi 

V 

HEy THOSE 

jj^LO
«« 

TO 
r^6; 

?<l\ 

.-■vl'
 

:^n> •"1^  ̂ %,^' 
1§\ 

\ 

^. 

V      KlSik  ̂ ^  \^\  \^\ 

'Z^K, 

V 

■ilT!
^ 

■  >  irai    la 
•III 

\l!'» 

^
^
 

^«r)eriear\  Machinist 



April  8.  1920 Get  Increased  Production — With  Improved  Machinery 797 

iiiiiiiiiiiiiiiiiiiimiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii ■^■■■■1 

What  Have  You  Done  to  Protect  Your 

Trade-Mark  Abroad? 

E  have  several  times  called  the 

attention  of  our  readers  to  the  fact 

that  unless  properly  safeguarded, 

their  trade-marks  were  liable  to  be  stolen  by 

unscrupulous  persons  in  foreign  fields. 

A  specific  instance  of  the  pirating  of 

American  trade-marks  comes  in  a  report  fur- 

nished by  the  American  Chamber  of  Com- 
merce of  Brazil,  S.  A.  A  single  firm  in  Rio 

Janeiro  has  registered  under  its  own  name 

more  than  forty  well  known  American  trade- 

marks, the  object  being  to  make  the  real 

owner  pay  an  exorbitant  price  for  the  use  of 

what  is  actually  his  own  property. 

Out  of  the  trade-marks,  listed  in  the  Diario 

Official,  we  give  only  a  few  that  seem  to  be 

close  to  our  field.  These  are  "Kellogg"  air 
pumps,  Kellogg  Mfg.  Co.,  Rochester,  N. 

Y. ;  "Heinze"  dynamo  and  electric  motors, 

J.  O.  Heinze,  Springfield,  Ohio;  "Whitney" 
chains,  Whitney  Mfg.  Co., Hartford, Conn.; 

"Hoyt '  anti-friction  metal,  Hoyt  Metal  Co., 

St.  Louis,  Mo.;  "Card"  taps  and  dies,  S.  W. 
Card  Manufacturing  Co.,  Mansfield,  Mass.; 

"Barnes"  lathes,  W.  F.  &  John  Barnes, 

Rockford,  111.;  "South  Bend"  lathes,  South 

Bend  Lathe  Works,  South  Bend,  Ind.; 

'Edison"  storage  batteries,  Edison  Manufac- 

turing Co.,  Orange,  N.  J.;  "Evinrude"  mo- 
tors, Evinrude  Motor  Co.,  Milwaukee, 

Wis. 

Apparently  many  exporters  do  not  suspect 

the  trouble  in  store  for  them,  but  once  regis- 

tered for  the  period  required  by  law,  a  Latin- 

American  trade-mark  becomes  the  absolute 

property  right  of  the  registrant,  and  infringe- 
ment is  punishable  by  fine,  imprisonment  and 

confiscation  of  goods. 

In  Brazil,  six  months  are  allowed  for  pro- 

test dating  from  the  time  the  notice  is  first 

published  in  the  Diario  Official. 

From  this  it  will  be  seen  that  prompt  ac- 

tion is  necessary  if  a  manufacturer  cares  to 

protect  his  trade-mark  in  Brazil — but  while 
he  attends  to  this  he  should  also  attend  to  the 

pre  jer  protection  of  his  trade-mark  in  other 
countries.  In  most  cases  the  charge  is  small 

in  comparison  with  the  benefits  derived. 

i 
llllillllllllilllllillillll 
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Needed  Improvements  in  Our  Patent  Office 
and  System 
BY  GLENN  B.  HARRIS 

PresidPiit,   K.   R.   O.   Company.  Inc.,  New  York 

There  is  now  before  the  Committee  on  Patents 
of  the  United  States  Senate,  bill  No.  11,984-, 
which  was  referred  to  editorially  on  page  638. 
This  bill  vitally  concerns  our  patent  system  and 
it  deserves  consideration  and  attention  not  only 
of  every  manufacturer  of  machine  tools,  but  that 
of  all  manufacturers  in  this  country  as  well.  Here 
are  the  facts  in  the  case. 

IN  1848,  the  Patent  Office  was  organized  as  a  going 
body  and  in  that  year  the  position  of  Principal 
Examiner  was  considered  of  such  importance  that 

so  far  as  his  salary  of  $2,500  per  annum  was  con- 
cerned,   it   was   equal   to 

that  of  a  United  States 
District  Judge,  and  a 
Member  of  Congress.  Ex- 

cept for  a  slight  increase 
of  $200,  per  annum,  the 
salary  remains  as  it  was 
placed  more  than  seventy 

years  ago.  The  qualifi- 
cations and  duties  of  the 

Principal  Examiner  and 
his  assistants  will  be  re- 

ferred  to   later. 
The  bill  now  before 

Congress  bearing  on  the 
efficiency  of  our  patent 
system,  and  the  organi- 

zation of  our  Patent 

Office,  so  far  as  this  per- 
tains to  the  effective  handling  of  the  work,  is  briefly, 

to  increase  the  force  and  salaries  in  the  Patent  Office. 
There  is  also  a  provision  which  is  intended  to  extend 
means  for  arriving  at  or  compensating  damages  in  in- 

fringement suits  where  the  plaintiff  is  successful.  What, 
however,  concerns  the  machine  tool  industry  most  vitally 
's  the  obtaining  of  and  retention  in  the  patent  office  of  a 
competent  examining  corps.  This  is  absolutely  essen- 

tial to  the  safeguarding  of  the  best  interests  of  the 
machine  tool  industry,  and  can  only  be  obtained  by 

paying  this  corps  salaries  adequate  with  the  services 
which  they  render. 

The  duties  of  an  examiner  are  of  an  extremely  tech- 
nical or  scientific  nature,  in  addition  to  which  a  knowl- 
edge of  law  is  most  essential,  particularly  patent  law 

in  order  that  the  rulings  of  the  Commissioner  of  Pat 
ents,  the  Examiners  in  Chief  and  the  Examiners  of 
Interference  may  be  intelligently  interpreted  as  to 
procedure.  The  decisions  of  the  Courts  as  to  what 
constitutes  patentable  subject  matter  must  also  be 
properly  interpreted.  On  an  application  for  patent 

reaching  the  Examiner's  hands  it  must  be  carefully 
gone  over  for  the  detection  of  any  language  errors. 
The  specification  must  then  be  checked  with  the  draw- 

ings to  determine  that  the  references  thereto  by  letter 

In  our  editorial  on  page  638  we  ad- 
vised our  readers  that  Patent  bill  No. 

11,984  had  passed  the  House  and  was 
before  the  Senate.  This  bill  should  not 
be  delayed  as  the  situation  regarding 
competent  help  in  the  Patent  Office  is 
critical.  Mr.  Harris  has  personally 

gone  over  the  conditions  in  Washing- 
ton within  the  last  few  weeks,  and 

knows  what  he  is  talking  about. 

or  numeral  are  correct  and  also  that  the  drawings 
illustrate  an  operative  device  or  mechanism,  and  are  in 
thorough  accord  with  the  specification  or  description. 
Even  this  apparently  simple  procedure  requires  more 
than  ordinary  ability.  When  this  examination  of  the 
invention  as  covered  by  the  specifications  is  com- 

pleted and  claims  of  the  application  for  patent  has 
been  made,  the  examination  as  to  the  patentability 
of  the  invention  and  the  scope  of  the  claims  is  taken 
into  consideration.  This  examination,  if  thoroughly 

carried  out,  is  one  requiring  an  ability  to  read  me- 
chanical drawings  almost  at  sight,  and  also  a  keen 

sense  of  discrimination  as  to  whether  an  apparently 
pertinent  reference,  that  is  a  previously  granted  pat- 

ent or  publication,  is  applicable  to  the  subject  matter 
under  examination  or  any 

part  thereof,  or  the  claims 
thereunder,  which  may  be 
involved  in  the  applica- 

tion. It  also  calls  for  a 
thorough  search  through 
arts  analagous  to  that  of 

the  applied-for  patent. 
The  duties  of  the  posi- 

tion are  of  a  trying  and 
exacting  character,  and 

such  as  merit  very  mate- 
rial increases  in  salaries. 

At  the  present  time  there 
are  many  vacancies  in  the 
Examing  Corps  of  the 
Patent  Office  due  to  the 
fact  that  the  salary  at 
entrance,  fifteen  hundred 

dollars,  is  not  sufficiently  large  to  attract  the  char- 
acter and  quality  of  men  who  are  able  to  pass  the 

rigid  examinations  laid  down  by  the  Civil  Service 

as  a  prerequisite  to  appointment  to  Examiners'  posi- 
tions. In  consequence  temporary  appointments  and 

transfers  of  clerical  help  are  necessitated  by  ex- 
isting conditions,  and  the  character  of  work  rendered 

is  of  a  decidedly  inferior  character.  Even  though 
this  temporary  help  may  gain  knowledge  during  its 
incumbency,  there  is  no  way  at  present  by  which 
their  services  may  be  permanently  retained  as  they 

are  not  sufficiently  educated  to  pass  the  examin- ations. 

The  Commissioner  of  Patents  is  authority  for  the 
statement  that  the  work  of  the  Patent  Office  was  never 

in  such  a  poor  condition,  that  he  has  eighty-five  fourth 
assistant  examiners'  positions,  and  that  men  will  not 
take  them  even  without  examination  at  the  present alary. 

Before  the  war  it  was  possible  to  obtain  good  men 
through  the  Civil  Service  notwithstanding  the  low 
salaries  and  rigid  requirements,  but  this  is  now  a 
thing  of  the  past  and  to  add  to  the  difficulties  which 
the  Patent  Office  is  encountering  it  is  losing  approxi- 

mately twenty-five  per  cent  of  its  entire  examining 
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force  each  year  through  resignation.  There  is  a  tre- 
mendous demand  for  scientifically  trained  men  just 

at  the  present  time  and  the  examiners  will  not  remain 
in  the  office  at  the  salaries  which  are  now  being  paid. 

To  give  any  idea  a.s  to  the  exacting  requirements, 
reference  is  made  to  a  circular  issued  by  the  Civil 
Service  Commission  on  which  it  is  stated  that  an  ex- 

amination to  fill  vacancies  in  the  examining  corps  of 
the  United  States  Patent  Office  will  be  held  on  a  given 

date,  and  that  competitors  will  be  examined  on  sub- 
jects which  will  have  the  relative  weights  indicated. 

Difficult  Examinations 

1.  French  or  German       20 
2.  Mechanical   drawing        20 

3.  Technics  covering  the  field  of  mechan-     ' 
ics,  mechanical  arts,  industrial  arts  and 
processes  and  applied  chemistry     20 

The  above  examination  extends  over  a  period  of  two 
days,  and  on  the  third  day  the  applicant  must  select 
two  subjects  from  Chemistry,  Civil  Engineering,  Elec- 

trical Engineering,  Mathematics,  Mechanical  Engi- 
neering, Physics  and  Experience,  and  to  each  of  these 

subjects  a  rating  of  20  is  given. 
The  percentage  required  for  a  passage  of  the  exam- 

ination is  relatively  small,  seventy  per  cent,  but  when 
its  exacting  character  is  taken  into  consideration  even 
this  percentage  is  high.  If  the  applicant  is  a  young 
man  fresh  from  college  he  is  naturally  lacking  in 

experience,  and  would  fail  on  this  phase  of  the  exam- 
ination. Should  the  applicant  possess  experience  it 

would  have  been  gained  by  hard  work  in  some  manu- 
facturing industry,  and  the  position  offered  would  not 

be  an  appealing  one,  for  with  the  educational  require- 
ments necessary  plus  experience  there  would  be  lit- 
erally thousands  of  positions  open  at  salaries  much 

more  than  double  those  offered. 
The  manufacturing  industries  of  the  country  are 

constantly  on  the  look  out  at  graduating  time  for 
the  product  of  our  colleges  and  our  technical  schools 
which  turn  out  young  men  with  technical  or  scientific 
educations,  and  offer  them  salaries  and  inducements 
far  beyond  the  possibilities  offered  in  the  examining 
corps  of  the  Patent  Oflice.  Salaries  of  $2,000  to 
$2,400  and  upward  are  the  initial  offering.  How  then 
is  the  government  in  a  position  to  secure  the  high 
grade  services  required  at  the  rates  offered? 

To  return  to  the  examination  which  an  applicant 
for  the  position  of  Assistant  Examiner  is  compelled  to 
pass,  reference  is  made  to  some  of  the  questions  sub- 

mitted in  a  typical  examination. 

Technics 

Manufacture  of  porcelain,  steps  in  process. 
Production  of  zinc  oxide  (a)  American  process, 

(b)  French  process,  (c)  in  manufacture  of  vulcanized 
rubber. 

What  are  the  uses  of  tungsten,  chronium,  nickel, 
ferro-silicon,  and  ferro-manganese  in  metallurgy? 
Give  chemical  and  physical  effects  of  each. 

Describe  a  shrapnel  shell  ready  for  use. 
Describe  a  5  Kilowatt  Radio  set  ready  for  use. 
Give  methods,  sketch,  and  diagram  electrical  pro- 

duction of  nitrates  from  the  atmosphere. 
These  are  a  few  of  the  questions  propounded  under 

the  head  of  Technics,  but  wait — under  the  head  of 
physics  we  have  such  very  simple  little  queries  as : 

"Cubic  sheet  of  metal  100  sq.cm.,  6  mm.  thick 
is  exposed  to  a  temperature  of  100°  C,  on  one  side  and 
O'C  on  the  other.  Find  the  time  traversing  the  plate. 
— Sp.  cond.  of  Cu.  713. 

713  X  100  X  1  X  100 
0.06 

State  five  types  of  simple  machines,  define  mechan- 
ical advantage,  define  efficiency  of  machine. 

Describe  fully  the  principles  of  the  gyroscope,  ex- 
plain its  precision,  give  two  distinct  examples  of 

gyroscopic  action.  Explain  radio  activity,  also  the 
X-Ray. 

Under  the  head  of  Chemistry  we  have  the  following: 
Describe  the  preparation  of  chloroform,  giving  the 

chemical  reactions  by  formulas. 
Describe  the  manufacture  of  glucose  (by  formulas). 
Give  complete  description  of  the  manufacture  of  Fe. 
Where  are  the  principal  deposits  of  sodium  nitrate 

found,  for  what  is  it  used  and  what  is  its  commercial 
industrial  value  in  the  arts? 

In  addition  to  what  has  been  outlined  there  is  an 
examination  on  the  ability  of  the  applicant  to  read 
understandingly  various  sheets  of  mechanical  draw- 

ings and  he  is  required  to  thoroughly  dissect  the 
same,  describing  the  views,  the  construction  of  the 
machines  and  their  operation. 

The  requirements  as  before  set  forth  are  examples 
of  the  comparatively  simple  ones  in  which  the  appli- 

cant for  the  lowest  position  in  the  Patent  Office  Ex- 
amining Corps  must  prove  himself  competent. 

Other  Examinations  Compared 

Having  touched  only  a  few  of  the  high  spots  in  the 
examination  of  a  prospective  fourth  assistant  exam- 

iner in  the  Patent  Office  it  might  be  well  to  give 

briefly  a  synopsis  of  other  examinations  for  admit- 
tance to  the  government  service. 

The  position  of  Special  Agent,  Bureau  of  Foreign 
and  Domestic  Commerce,  pays  $3,650  per  annum,  or 
$950  more  per  year  than  is  given  a  Principal  Examiner 
in  the  Patent  Office. 

Education  and  experience    40 
Language,  say  Spanish        20 
Practical  questions  aiming  to  bring  out  the 

candidate's  knowledge  of  the  subject 
in  connection  with  which  he  is  an 
applicant      40 

Then  we  have  an  examination  for  the  position  of 
Chief  of  Division  of  District  Offices,  Bureau  of  Foreign 
and  Domestic  Commerce.  The  entrance  salary  is 
$2,500,  and  the  examination  is  only  briefly  referred 
to  as: 

Education    (the  equivalent  of  a  four-year 
high  school  course)     20 

Experience        50 
Thesis        30 

A  principal  examiner  receiving  $2,700  per  year,  and 
reaching  this  position  by  showing  himself  to  be  a  star 
in  the  four  successive  grades  of  assistant  examiner, 
is  in  charge  of  a  number  of  assistant  examiners  and 
a  very  considerable  office  and  only  reaches  this  posi- 

tion through  years  of  untiring  devotion  to  duty  and 
proven  ability.  He  must  have  an  intimate  knowledge 
of  mechanics,  the  sciences  and  the  arts,  and  must  also 
not  only  be  well  grounded  in  the  law,  but  must  keep 
absolutely  abreast  the  times  regarding  decisions   of 
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the  different  tribunals  which  have  the  deciding  of 
patent  questions. 

It  is  thought  that  a  large  majority  of  our  readers 
will  reach  the  immediate  decision  that  there  is  no 
comparison  between  the  exacting  requirements  placed 
on  a  Principal  Examiner  and  those  to  which  brief  ref- 

erence has  been  made,  but  that  there  will  be  a  prac- 
tical unanminity  of  opinion  that  the  Patent  Office  Ex- 

aminer is  a  laborer  worthy  of  his  hire,  and  that  he 
does  not  get  it. 

There  is  one  little  feature  in  an  examiner's  work  to 
which  attention  is  asked,  and  that  is  a  dissection  of 
the  following  equation  from  a  dye  patent.  The  reac- 

tion is  set  out  in  the  following  equation: 

/N(CH«)aX  /CH8 
^«H4  \N  =  N  --  ̂ ^^  \N  =  NCI  + 

C10H10N2O 

Phenylmethylpyrazolon 

^  „  /N(CH3)8X„  „  /CH8 XioHsNzO  +  HCl 

X  in  this  equation  means  chlorin  or  an  equivalent 
radical  of  an  acid. 

The  claim  in  the  dye  patent  reads  as  follows:  "As 
a  new  product,  the  yellow  dyestuff  obtained  from 
diazotized  metatrimethyl  ammonium  phenyl-azo- 
meta-toluidin  and  1  phenyl  3  methyl  5  pyrazolon,  be- 

ing an  orange-yellow  powder,  soluble  in  water,  alco- 
hol, ether  and  benzene;  insoluble  in  petroleum  ether, 

dyeing  tanned  and  untanned  cotton  as  well  as  half 
wool  yellow  in  an  acid  bath,  substantially  as  set 

forth." 
It  will  undoubtedly  be  appreciated  that  it  requires 

a  scientist  who  must  also  have  a  thorough  legal  train- 
ing to  interpret  and  construe  this  patent. 

Office  Staff  Depleted 

The  Commissioner  of  Patents  has  stated  that  he  is 

losing  about  twenty-five  per  cent  of  his  examiners 
yearly.  There  is  no  business  concern  that  can  survive 
under  such  a  turn-over  and  this  holds  good  particu- 

larly with  the  Examining  Corps  of  the  Patent  Office 
where,  notwithstanding  the  high  grade  of  men  ob- 

tained, a  period  of  training  of  at  least  two  years  in 
the  office  is  essential  to  make  the  new  man  at  all  pro- 

ficient, and  this  proficiency  is  attained  at  the  expense 
of  time  on  the  part  of  his  superiors  in  giving  instruc- 

tions, advice  and  in  thoroughly  checking  up  the  work 
of  the  novice. 

The  reason  for  the  wholesale  resignations  from  the 
Patent  Office  is  not  hard  to  locate.  Large  industrial 
concerns  maintain  their  own  patent  staffs  and  are  ever 
on  the  lookout  to  secure  the  services  of  the  cream  of  the 
Patent  Office  force. 

In  addition  the  Patent  Lawyers  are  continually 
depleting  the  office  by  offering  partnerships  or  posi- 

tions in  their  offices  and  the  inducements  are  such 
that  the  Examiners  cannot  consistently  refrain  from 
accepting  the  proffers  made  them. 

As  an  instance  of  the  earnings  of  Examiners  in 
and  out  of  the  Office  reference  is  had  to  resignations 
occuring  during  a  period  of  two  months  of  1919. 
There  were  resignations  of  three  principal  examiners 
in  the  time  mentioned.  These  examiners  were  draw- 

ing $2,700  per  annum.  In  their  new  positions  the 
average  earning  was  $4,500.  Five  second  assistant 
examiners  resigned  positions  paying  $2,100  per  annum, 

to  accept  outside  positions  bringing  an  average  income 

of  $2,920  per  .vear,  while  two  third  assistant  exam- 
iners left  government  service  at  $1,800  to  accept  in- 

comes of  $2,500  per  annum. 
In  the  British  Patent  Office  where  the  requirements 

are  not  in  the  least  comparable  with  those  of  our  own 
ofl^ce,  the  salary  of  the  official  corresponding  with  our 
Commissoiner  of  Patents,  is  $7,305  compared  with 
our  $5,000;  our  chief  clerk  receives  $3,000,  in  Great 
Britain  $4,866.  Supervising  examiners  receive  in 
Great  Britain,  $3,896,  here  the  corresponding  positions 
are  recompensed  $2,700.  The  first  grade  examiners 
receive  from  the  English  Patent  Office  $3,409,  here 
$2,400  and  in  the  next  lower  grade  $3,287,  as  against 
our  $2,100.  A  noted  inventor  in  hearings  held  by  the 
Committee  on  Patents  testified  that  in  one  of  his  cases 

the  fees  paid  his  patent  lawyers  amounted  to  approxi- 
mately $10,000,  while  the  examiner  who  made  the 

search  under  his  application,  passed  on  its  form, 
correctness  of  statement  and  the  patentability  of  the 
subject  matter  submitted,  received  but  $2,700  per  year 
and  the  application  for  the  patent  referred  to  was 
only  one  of  hundreds  that  came  to  him  for  consider- 

ation and  decision  during  the  year. 

Salaries  in  Other  Departments 

The  Patent  Office  is  to  the  manufacturing  industries 
of  the  country  what  the  Agricultural  Department  is 
to  the  agricultural  interests.  In  this  latter  depart- 

ment of  the  government  there  are  in  the  neighborhood 
of  forty  skilled  employees  who  obtain  f  alaries  of  from 
four  to  six  thousand  dollars  per  year,  the  latter  sal- 

ary greater  than  that  of  the  Commissioner  of  Patents 
and  the  lower  figure  nearly  equal  to  that  of  the 
Assistant  Commissioner  of  Patents  and  greatly  in 
excess  of  that  of  other  oflScials  in  a  lower  capacity. 
In  other  words  there  are  but  two  more  than  $4,000 
per  annum,  and  yet  the  requisite  qualifications  of 
these  most  estimable  and  learned  men  in  the  Agricul- 

tural Department  are  not  nearly  as  exacting  as  are 
those  for  the  position  of  Assistant  Patent  Examiner. 
The  Agricultural  Department  receives  from  the 

government  more  than  $30,000,000  per  year  and  this 
amount  is  practically  all  expenditures  with  no  mone- 

tary return. 
The  Bureau  of  Standards  which  was  established 

about  twelve  years  ago,  and  which  is  an  admirable, 
helpful,  and  it  might  be  said  necessary  institution, 
but  which  is  not  to  be  compared  in  importance  to  the 
Patent  Office,  receives  practically  as  much  for  its 
maintenance  as  does  the  latter  and  with  this  Bureau 
it  is  practically  all  expenses  and  no  income. 

Assistant  physicists  in  this  branch  of  the  govern- 
ment receive  $2,800  per  year  and  more,  while  the 

heads  of  sections  receive  considerably  larger  sums, 
all  greatly  in  advance  of  the  salaries  paid  Patent 
Office  Examiners.  The  importance  of  the  duties,  their 
responsibilities  and  their  exactions  in  the  two  differ- 

ent offices  are  not  comparable,  but  were  they,  the 
advantage  would  strongly  resolve  itself  in  favor  of  the Patent  Examiner. 

The  War  Department  has  announced  that  it  has 
been  successful  in  obtaining  the  sum  of  $2,000,000 
for  army  schools.  There  is  no  one  who  will  criticise 
this  appropriation,  but  why  should  not  the  Patent 
OflSce  be  as  generously  treated. 

The  Patent  Office  is  much  more  than  self  sustain- 
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ing  and  now  has  accumulated  in  the  U.  S.  Treasury 
more  than  $8,000,000.  This  surplus  is  yearly  increas- 

ing, and  yet  no  part  of  it  can  be  utilized  for  the  bet- 
terment of  Patent  Office  conditions. 

The  inventors  of  the  country  and  the  manufacturers 
who  aid  them,  pay  for  a  service  which  is  but  inade- 

quately rendered,  and  there  is  no  substantial  reason 
why  this  branch  of  the  service  should  not  give  a 
prompt  and  efficient  return  for  that  for  which  it  has 
been  paid.    It  is  absolutely  beyond  the  pale  of  excuse. 

Applications  for  letters-patent  are  increasing  in 
large  number,  and  even  with  the  force  maintained  at 
its  present  level,  that  is  to  say  were  there  no  resigna- 

tions, the  present  comple- 
ment of  examiners,  clerks 

and  others  would  be  en- 
tirely incapable  of  contend- 

ing with  the  present,  not 
taking  into  consideration 
the  ever  increasing  volume 
of  work.  At  the  present 
time  there  are  applications 
for  patents  on  file  which 
have  been  pending  nearly 
eleven  months  and  yet  have 
not  been  reached  for  pre- 

liminary action.  The  di- 
vision which  is  nearest  up- 

to-date  in  examination  is 
two  months  behind  in  its 
work.  Fifty  per  cent  of 
the  divisions  are  eight 
months  or  more  in  reach- 

ing their  work. 
This,  however,  is  not  all. 

A  case  when  examined  is 

probably  in  nine  cases  out 
of  ten  (this  is  extremely 
conservative)  found  antici- 

pated in  whole  or  in  part  by  something  that  has  gone 
before.  This  necessitates  a  rejection  of  the  application 
in  its  presented  form  and  requires  amendment  on  the 

part  of  the  applicant's  attorney.  This  procedure  takes 
place  by  correspondence  and  is  not  at  all  similar  to 
cases  in  court  where  the  evidence  of  the  plaintiff  is 
heard  and  then  that  of  the  defendant  and  a  decision 
reached. 

The  delays  in  the  prosecution  of  a  case  through  the 
Patent  Office  are  not  only  disheartening,  but  to  many 
of  incalculable  detriment  and  injury.  As  the  time  con- 
3umed  in  obtaining  a  patent  requires  from  two  to  three 
years  in  cases  that  are  not  at  all  unusual.  It  needs 
no  argument  to  convince  those  at  present  interested 
in  patents  or  who  are  likely  to  be  at  some  future 
time,  and  all  of  the  readers  of  the  American  Machinist, 
of  the  imperative  necessity  of  doing  all  within  their 
their  power  to  aid  in  securing  an  adequate  force  in 
the  Patent  Office  to  care  for  as  promptly  as  possible 
the  applications  for  patents  which  are  presented,  and 
to  retain  an  efficient  personnel  that  this  may  be  an 
accomplished  fact. 

The  filing  of  an  application  for  patent  affords  no 
protection  whatever.  Protection  can  only  come  when 
the  patent  is  issued,  when  it  is  an  assured  fact.  It  is 
true  that  should  a  conflicting  application  be  filed,  that 
is  an  application  on  substantially  the  same  device, 
the  two  or  more  parties  claiming  the  invention  must 

Who's  Next? 
At  Chicago,  on  March  16,  the 

American  Railway  Engineering  As- 
sociation adopted  the  following  reso- 

lution which  was  introduced  by  W. 
H.  Courtenay  of  the  L.  &  N.  R.R.: 

"The  American  Railway  Engineer- 
ing Association,  in  convention  as- 

sembled, expresses  its  opposition  to 
the  adoption  of  the  metric  system  of 

weights  and  measures  to  the  exclu- 
sion of  the  English  system  or  the 

American  system  at  present  in  gen- 

eral use." 

pass  through  interference  proceedings  which  are  ini- 
tiated to  decide  which  of  two  or  more  inventors  is 

rightfully  entitled  to  the  invention  in  question.  These 
proceedings  are  not  only  long  drawn  out  but  are 
expensive  beyond  the  means  of  the  average  inventor. 
The  delay  in  reaching  applications  for  patent  and 

examination  as  to  patentability  is  very  apt  to  plunge 

the  rightful  applicant  into  these  interference  pro- 
ceedings. If  the  subject  matter  of  the  invention  is 

placed  on  the  market,  chances  are  taken  and  must 
necessarily  be  taken  that  the  unscrupulous  will  take 
advantage  of  the  fact  that  the  patent  has  not  been 
granted  thereon,  and  will  begin  manufacture  of  the 

invention.  The  owner  has 
no  recourse  whatever  until 

the  patent  issues.  In  nu- 
merous instances  a  con- 
flicting application  for 

patent  is  filed  covering  a 
meritorious  invention  with 
the  sole  purpose  in  view 
of  delaying  the  issuance  of 
a  patent.  The  party  filing 
this  illegitimate  applica- 

tion does  so  for  the  sole 

purpose  of  delaying  the 
grant  to  another  of  that 
which  rightfully  belongs 

to  him  and  thereby  en- 
abling the  usurper  if  only 

for  a  few  years  to  obtain 
gains  to  which  he  is  not 

rightfully  entitled. 
It  would  therefore  seem 

that  for  the  proper  per- 
formance of  the  legal  and 

technical  duties  incident  to 

the  investigation  and  deter- 
mination of  the  problems, 

and  questions  involved  in  the  work  of  patent  exam- 
iners it  is  essential  that  such  officials  be  long  trained 

in  not  only  the  metaphysical  but  the  judicial  consider- 
ation of  the  scientific,  technical  and  legal  questions 

presented,  and  yet  none  of  the  interests  so  vitally  con- 
cerned in  the  patent  situation  have  sought  to  furnish 

means  to  provide  for  the  retention  of  competent 
patent  examiners  by  improving  working  conditions, 
or  seeking  to  raise  grossly  inadequate  salaries.  As  a 
result  it  is  practically  impossible  to  retain  the  valu- 

able services  of  experienced  examiners  or  to  obtain 
the  services  of  efficient  new  examiners,  so  that  tha 
interests  of  inventors,  manufacturers  and  investors  in 
patent  property  have  been  most  seriously  impaired. 

It  is  a  fact  that  a  serious  industrial  condition  exists 
in  the  Patent  Office.  A  condition  calling  for  aid 
rather  than  for  criticism  or  reflection,  and  this  condi- 

tion must  be  met  and  remedied  if  inventors  are  to  be 

expected  to  continue  to  produce  new  forms  of  indus- 
trial property  in  the  public  interest,  if  capital  is  to  be 

expected  to  invest  in  industrial  enterprises  and  if  the 
ever  increasing  demands  which  it  is  continually  mak- 

ing for  increased  conveniences,  and  everyday  neces- 
sities, are  to  be  met. 

It  is  urged  that  the  serious  condition  in  the  Patent 
Office  can  only  be  counteracted  by  enlarging  and 
modernizing  it,  by  giving  it  the  required  personnel, 
and  proper  facilities  and  equipment. 
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It  may  be  stated  without  fear  of  contradiction  that 

since  the  inauguration  of  the  patent  system,  the  Pat- 
ent Office  has  constituted  the  greatest  primary  gov- 

ernmental medium  in  producing  the  industrial  wealth 
of  the  nation.  It  is  not  a  question  of  whether  the 
patent  system,  or  the  Patent  Office,  will  be  self  sus- 

taining under  the  proposed  increase,  and  yet  it  is 
positively  assured  that  it  will  be  and  with  a  surplus 
of  from  two  to  three  hundred  thousand  dollars  an- 

nually. But  the  question  of  self-support  should  not 
be  the  controlling  factor. 

If  funds  can  be  appropriated  to  the  extent  of  thirty 
million  dollars  or  more  to  promote  the  Department  of 

Agriculture  which  is  engaged  in  promoting  agricul- 
tural interests  alone,  and  which  is  not  in  any  way 

self  sustaining,  certainly  two  or  three  million  dollars 

may  be  readily  appropriated  to  maintain  a  modern- 
ized and  self  supporting  Patent  Office  which  will  be 

engaged  in  promoting  all  lines  of  industry,  including 
the  agricultural  interests 

Salient  Features  of  the  Bill 

In  the  patent  bill  H.  R.  11,984,  before  referred  to, 
and  which  passed  the  House  of  Representatives  by  a 
vote  of  272  to  6,  there  is  also  embodied  a  section  which 
deals  with  the  question  of  damages  in  infringment 
suits  and  in  order  that  this  feature  of  the  bill  may  be 
understood  by  manufacturers  and  others  interested 
in  patents,  its  salient  features  are  given  as  follows: 

"The  several  courts  vested  with  jurisdiction  of 
cases  arising  under  the  patent  laws  shall  have  power 
to  grant  injunctions  according  to  the  course  and  prin- 

ciples of  courts  of  Equity,  to  prevent  the  violation  of 
any  right  secured  by  patent,  on  such  terms  as  the 
court  may  deem  reasonable;  and  upon  a  decree  being 
rendered  in  any  such  case  for  an  infringement  the  com- 

plainant shall  be  entitled  to  recover,  in  addition  to 
the  profits  to  be  accounted  for  by  the  defendant,  the 
damages  the  complainant  has  sustained  thereby,  and 
the  court  shall  assess  the  same  or  cause  the  same  to 
be  assessed  under  its  direction.  If  on  the  proofs  it 
shall  appear  that  the  complainant  has  suffered  damage 
from  the  infringement  or  that  the  defendant  has  real- 

ized profits  therefrom  to  which  the  complainant  is 
justly  entitled  but  that  such  damages  and  profits 
are  not  susceptible  of  exact  calculation  and  determin- 

ation, the  court  may  on  evidence  tending  to  establish 
the  same,  in  its  discretion,  receive  opinion  or  expert 
testinmony,  which  is  hereby  declared  to  be  competent 
and  admissible,  subject  to  the  general  rules  of  evi- 

dence and  all  other  evidence  applicable  to  this  char- 
acter of  testimony  and  upon  such  evidence  and  all 

other  evidence  in  the  records,  the  court  may  adjudge 
and  decree  the  payment  by  the  defendant  to  the  com- 

plainant of  a  reasonable  sum  as  a  royalty  or  general 
damages  for  the  infringement,  and  the  court  shall 
have  the  same  power  to  increase  such  damages  in  its 
discretion  as  is  given  to  increase  the  damages  found 
by  verdicts  in  actions  in  the  nature  of  actions  of 
tresspass  upon  the  case;  but  in  any  suit  or  action 
brought  for  the  infringement  of  any  patent  there  shall 
be  no  recovery  for  profits  or  damages  for  any  infringe- 

ment committed  more  than  six  years  before  the  filing 
of  the  bill  of  complaint  or  the  issuing  of  the  writ  in 
such  action,  and  this  provision  shall  apply  to  existing 

causes  of  action." 
With  regard  to  this  proposed  change  in  the  statutofl 

governing  compensation  for  the  infringement  of 
patents  the  following  will  undoubtedly  prove  of  inter- 

est to  the  manufacturer: 

While  an  injunction  can  ordinarily  be  obtained 
against  an  infringer  in  a  case  where  a  patent  is 
adjudged  valid,  except  where  it  would  interfere  with 
Government  work,  a  monetary  recovery  has  not  here- 

tofore been  generally  possible  except  under  most  fav- 
orable circumstances.  In  a  case  where  it  cannot  be 

said  that  the  entire  salibility  of  the  article  depends 
upon  the  invention  it  has  been  necessary  to  show  just 
how  much  of  the  price  of  the  article  is  attributable 
to  the  invention,  and  as  it  is  ordinarily  impossible  to 
make  such  a  separation,  and  as  most  patent  cases  are 
ones  in  which  it  cannot  be  said  that  the  whole  sala- 
bility  of  the  article  depended  upon  the  invention,  it 
has  resulted  that  recovery  of  money  is  seldom  obtained 
in  a  patent  suit. 

CotJRTS  Take  Liberal  Attitude 

Recently  there  have  been  two  or  three  decisions  in 
which  the  courts  have  taken  a  more  liberal  attitude, 
holding  in  effect  that  where  an  invention  has  been 
used  by  the  infringer  a  reasonable  royalty  may  be 
awarded  to  the  patentee  based  on  a  mere  estimation 
or  on  opinion  evidence,  even  though  no  exact  computa- 
tation  can  be  made.  This  is  analogous  to  the  attitude 
of  the  courts  in  personal-injury  cases  and  is  entirely 
just  and  reasonable.  While,  as  stated,  there  have  been 
two  or  three  decisions  to  this  effect,  it  may  take  a 
generation  to  induce  United  States  courts  generally  to 
adopt  this  position,  if  at  all,  and  the  committee  there- 

fore proposes  that  the  law  be  amended  to  provide, 
that  as  damages  to  the  complainant,  the  court,  on  due 
proceedings  had,  may  adjudge  and  decree  to  the 
owner  payment  of  a  reasonable  royalty  or  other  form 
of  general  damages.  Such  an  amendment  has  been 
provided  in  the  attached  bill  amending  section  4,921, 
the  Revised  Statutes  of  the  United  States,  and  reading 
as  follows: 

"If  proof  is  not  offered  or,  in  the  absence  of  ade- 
quate proof  of  the  amount  that  should  be  awarded  as 

damages  or  profits,  the  court  on  due  proceedings  had, 
may  adjudge  and  decree  to  the  owner  payment  of  a 

reasonable  royalty  or  other  form  of  general  damages." 
This  proposed  amendment  would  enable  the  paten- 

tee in  all  suits  where  the  patent  has  been  found  valid 
and  infringed  to  recover  at  least  a  reasonable  royalty, 

and  would  provide  a  money  recovery  in  the  great  ma- 
jority of  patent  suits  where  no  recovery  would  other- 

wise be  possible.  It  is  believed  that  the  comparative 
certainty  of  financial  return  would  answer  one  of  the 
most  common  and  strongest  reproaches  against  the 

patent  system,  namely — that  a  patent  does  not  ordin- 
arily pay  the  inventor  any  money,  and  it  believes  that 

the  incentive  to  invent  would  accordingly  be  greatly 
increased.  There  are  some  cases  in  which  it  seems 
to  many  who  are  familiar  with  such  matters  as  though 
the  courts  were  inclined  to  go  to  the  other  extreme  and 
award  damages  out  of  all  proportion.  Where  a  com- 

plainant has  shown  that  profits  have  been  made  by  the 
use  of  an  article  patented  as  an  entirety,  the  infringer 
is  liable  for  all  the  profits  unless  he  can  show — and 
the  burden  of  proof  is  on  him  to  show — that  a  portion 
of  them  is  a  result  of  some  other  invention  used  by 
him.  If  the  infringer  can  not  show  what  proportion 
of  the  profits  is  due  to  such  other  invention,  then  all 
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his  profits  must  go  to  the  complainant.  Any  rule  by 
which  the  entire  profits  are  given  to  a  patentee  in  the 
absence  of  proof  that  they  are  all  due  to  the  inven- 

tion of  the  patent  sued  upon  is  unfortunate  and  some- 
times very  unjust.  The  proposed  amendment  to  the 

statute  would  permit  a  court  under  these  circum- 
stances to  do  substanial  justice,  even  though  it  could 

not  be  mathematically  exact. 

Use  of  Photostats  in  Plant  Layouts 
By  Thos.  H.  Westphal 

For  placing  machinery  in  a  new  or  remodeled  shop 
or  for  rearrangement  in  an  existing  one,  the  use  of 
cut-out  scale  plans  of  the  machines  is  common,  but  it  is 
sometimes  rather  tedious  work  to  make  these  plans  to 
the  required  scale  with  the  necessary  amount  of  detail. 
For  this  purpose  photostatic  reductions  from  the  manu- 

facturer's drawings  of  the  machines' may  be  quickly 
made  to  any  desired  scale  and  cut  out  in  outline  as  at  B 
in  Fig.  1,  which  represents  the  silhouette  plan  of  the  air 
compressor  of  which  the  locating  dimensions  are  given 

in  the  maker's  blueprint  A. 
In  Fig.  2  the  floor  plan  of  the  shop  appears  with  the 
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available  space  marked  roughly  in  crayon.   In  Fig.  3  the 
two  cut-outs  are  shown  in  position  on  the  floor  plan. 

A  Home-Made  Boring-Tool  Holder 
By  J.  A.  Nightingale 

The  illustration  shows  a  boring-tool  holder  that  may 
be  of  interest.  It  is  rigid  and  at  the  same  time  adapt- 

able. It  is  preferred  by  lathe  men  here  to  the  com- 
mercial article  or  to  other  home-made  devices. 

The  holder  is  of  cast  iron,  machined  flat  on  the  bot- 
tom, and  has  a  V-shaped  groove  in  the  raised  portion, 

with  the  apex  of  the  V  on  the  center  line  of  the  lathe 
It  is  held  to  the  cross-slide  by  a  single  heavy  bolt  with 
a  head  made  to  fit  the  T-slot,  and  a  nut  that  fits  the 
tailstock  wrench. 

The  boring  bars  are  clamped  into  the  V  with  two 

hardened  screws"  having  heads  to  fit  the  toolpost  wrench. 
These  screws  b,^ar  directly  on  the  largest  boring  bars, 
while  in  using  the  smaller  ones  a  piece  of  square  bar 
stock  is  dropped  in  between  the  screws  and  the  bar. 

This  saves  time,  as  by  loosening  the  clamping  screws 
the  block  can  be  lifted  out  and  the  bar  removed  instead 
of  backing  the  screws  out  far  enough  to  clear  the  bar. 
This  device  holds,  both  firmly  and  on  center,  anything 
from  a  big  bar  for  boring  engine  cylinders  to  a  tiny 
bar  the  size  of  a  match. 

BORING-TOOL  HOIvDEK 

■.—  -      -K 
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Suggested  by  theMinagring  Editor 
MASON  Britbon  told  us 

just  as  we  were  about 

to  start  this  week's  page, 
that  nearly  one-quarter  of 
several  hundred  print  shops 
were  losing  money.  And 
they  were  losing  it  simply 
because  they  had  no  notion 
of  proper  cost  keeping.  He 
went  on  to  say  that  it  had  set 
him  to  wondering  how  many 
machine  shops  were  in  the 
same  fix. 

We  want  to  say  right  here 
that  it  is  against  our  prin- 

ciples to  let  any  member  of 
thejbusiness  management  get 

hi8'naBr9-\^";°  the  editorial 
section,  bi?,  f  *^'«  '«,f  T'P' 
tional  case,  si  For,  this  

time, 

we  were  abld  ̂   ̂   stick  our 

thumbs  in  our  vfe^?*'  ̂ ^^^^^'^^ 

our  chair,  and  sayh'  ̂ J^h  a 
condescending  smileji  .?% 

at  the  leader  in  the  A^P^^"  ̂  
issue."  tfc- . 

This  leader  is  the  first  XJ"" 

stallment  of  a  long  series  ̂ «v^e 
have    been   working   on   fo^ 
several    months.      The    idea\ 

was  to  present  to  machine-   s 
shop   owners    and    operators 
a   series   of   articles  by   an 

acknowledged  authority  that 

would  be  equally  useful  to  all 

sorts  of  shops  and  that  could 

be  filed  as  a  reference  book  on 

the  subject  of  factory  man- 
agement. 

We  have  called  it  "Modern 

Production  Methods"  for 
want  of  a  better  title.  It 

covers  so  much  ground  that 

it  is  hard  to  be  more  specific. 

The  author,  whose  pho- 

tograph appears  in  the  mid- 
dle of  this  page,  is  W.  R. 

Bassett,    president    of    the 

Nobody  who  is  holding  down  a  man's  job  has 
time  to  read  all  of  the  American  Machinist.  On 
the  other  hand  there  are  some  articles  in  every 

number  that  you  can't  afford  to  miss.  We  are 
running  this  page  to  save  your  time  by  point- 

ing out  the  articles  in  this  issue  that  are  aimed 
at  men  holding  jobs  like  yours.  Read  the  edi- 

torials— they  are  short  and  to  the  point.  The 
"Sparks"  will  give  you  the  latest  news  of  the 
machine  industry.  The  "Shop  Equipment 
News"  columns  shoiv  the  innovations  in  tools and  methods. 

'•"^»  ■•■"•"^ 

fii-m  of  Miller,  Franklin, 
Basset  and  Co.,  of  New  York 
City.  This  organization 
tackles  problems  of  any  sort 
that  may  come  up  in  any 
manufacturing  plant,  from 
the  design  of  the  plant  to 
marketing  the  product.  Mr. 
Basset  does  not  believe  in  the 

use  of  formulas  but  in  judg- 
ing each  case  on  its  merits, 

and  prescribing  a  remedy  on 
that  basis.  He  writes  this 
series  for  the  machine  shop 
as  a  result  of  his  experience 
of  eighteen  years  in  more 
than  1,500  factories. 
For  the  designers  and 

draftsmen  we  have  two 

articles  worth  noting.  Pro- 
fessor Furman's  tenth  article 

on  Cam  Design  begins  on 
page  777  and  takes  up  the 
details  of  the  effect  of  va- 

riable angular  velocity  of 
the  drive  shaft  on  the  design 

of  the  toe  and  wiper~cam  and also  goes  into  the  matter  of 
friction  in  this  combination. 
Then  there  is  an  article  on 

page  773  dealing  with  the 
proper  treatment  of  studs  in 
machine  parts.  We  also  have 
a  good  one  for  the  toolmakers. 
It  is  by  Pusep,  one  of  our 
older  contributors,  and  deals 
with  the  lapping  of  small 
cylindrical  plugs  and  the 
measurement  and  gaging  of 
the  completed  work. 

If  you  don't  like  to  laugh 
don't  read  Glenn  Quharity's 
latest  "Pipe  Dream,"  page 
775.  It  hasn't  veiy  much 
connection  with  machine 
shops  or  machine  tools,  but 
that  doesn't  make  it  any  the less  funny. 
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Shop  Equipment  Newj 

SHOP    LQUIPMENT 

•       NLV/S      ■ 
A  w/eok\y   roviev/ oP 

modorn  dosii^nsand 
o     equipment/     o 

Descriptions  of  shop  equipment  in  this  section  constitute 

editorial  service  for  which  there  is  no  charge.  To  be 

eligible  for  presentation,  the  article  must  not  have  been 
on  the  market  more  than  six  montlis  and  must  not  have 

been  advertised  in  this  or  any  previous  issue.  Owing  to 

the  news  character  of  these  descriptions  it  will  be  impos- 
sible to  submit  them  to  the  manufacturer  for  approval. 

•   CONDENSED    • 
CLIPPING     INDEX 
Acondnuouj  rocord 
ol^modorn  dosidnj 

»  and  oquipmonO   • 

Cutler-Hammer  Self-Starter  for 

Slip-Ring'Motors 
The  Cutler-Hammer  Manufacturing  Co.,  of  Milwau- 

kee, Wis.,  has  developed  an  automatic  starter  with  a 
speed  regulating  handle  for  use  with  slip-ring  motors 
engaged  in  driving  printing,  folding  and  paper  box 
making  machines,  etc.,  where  a  high  torque  is  fre- 

quently required  for  starting  and  some  speed  changes 
are  desired. 

The  starting  panel  consists  of  a  primary  and  two 
secondary  double-pole-magnet  switches,  below  which  is 
mounted  a  rheostat  consisting  of  the  resistance  segments 
and  sliding  contact  arms  for  regulating  the  resistance 
in  the  secondary  circuit.  As  the  handle  of  the  rheostat 
is  moved,  resistance  is  cut  in  or  cut  out  of  each  of  the 
three  phases. 

The  starter  is  operated  from  one  or  more  push  button 
stations  with  three-wire  control.  A  special  type  of 
reversing  push-button  master  switch  can  be  provided 
with  the  controller  for  use  with  cylinder  presses. 

Upon  pressing  the  "run"  button  the  main  contactor 
closes,  and  the  torque  resistance  is  automatically  in- 

serted by  one  of  the  secondary  contactors.  When  the 
motor  has  attained  its  speed  the  other  contactor  closes  * 

and  cuts  out  the  starting  resistor  and  inserts  the  speed- 
regulating  resistor.  The  motor  automatically  comes  to 
the  speed  for  which  the  regulating  resistor  is  set.  Speed 
regulation  may  be  made  while  the  motor  is  running  by 
manually  operating  the  regulating  rheostat,  which  is 
of  sufficient  ohmic  capacity  to  allow  approximately  50 
per  cent  speed  reduction  at  one-half  the  rated  load  of 
the  motor.  Low  voltage  protection  is  an  inherent  fea- 

ture of  the  equipment. 
Both  the  starting  and  regulating  resistors  are 

mounted  to  the  rear  of  the  panel  in  a  sheet  iron  frame 
which  is  arranged  to  be  mounted  on  a  wall  or  switch- 

board by  means  of  four  bolts. 
When  the  panel  is  installed  in  an  exposed  position  so 

as  to  be  dangerous  to  workmen,  it  may  be  provided  with 
a  sheet  metal  enclosing  case,  with  the  speed  reglulating 
lever  outside. 

This  new  controller  is  made  in  various  capacities  up 
to  15  hp.  for  use  on  the  several  commercial  voltages 
not  exceeding  550. 

Simmons  Openside  Planer 
The  Simmons  Machine  Co.,  Inc.,  Albany,  N.  Y.,  is 

manufacturing  openside  planing  machines  of  the  design 
illustrated.  The  model  shovni  will  plane  work  42  in. 
wide,  48  in.  high  under  cross-rail,  and  12  ft.  long.  The 
machine  is  heavily  built,  the  bed  being  of  box  section 
v/ith  a  solid  top  and  provided  with  full  depth  inside 
ribs.  The  table  is  of  the  double-deck  pattern  and  has 
three  planed  T-slots,  the  center  one  extending  to  the 
extreme  ends  of  the  table.  The  heavy,  box-type  column 
is  reinforced  with  inside  ribs,  is  tongued  and  grooved 
to  a  cheek  piece  on  this  bed  to  which  it  is  securely 
bolted  with  turned  bolts  fitted  to  reamed  holes.  The 
L-shaped  cross-rail  is  reinforced  to  resist  strains  and 
has  a  long  bearing  on  the  column.     It  is  amply  braced 

CUTLER-H.\MMER  .SELF-PTARTER  FOR  SLII'-HI.M;   .\KjImi;.- SI.MMONS   OPENSIDE  PLANER 
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at  the  back  and  ia  raised  and  lowered  by  power.  The 
cross-rail  head  has  horizontal,  vertical  and  angular  feeds 
which  are  positive  in  action  and  may  be  adjusted  with- 

out stopping  the  machine.  A  spiral-gear  drive  is  used, 
the  cast-iron  rack  and  steel  pinion  being  cut  from  the 
solid.  The  drive-shaft  bearings  are  bronze  bushed  and 
provided  with  oil  cups ;  the  end  thrust  may  be  taken 
up  by  a  key  located  at  the  outside  of  the  bed.  The  belt 
shifter  can  be  operated  from  either  side  of  the  machine 
and  may  be  locked  in  the  off  position  to  prevent  acci- 

dental starting.  The  rocker  arm  is  provided  with  a  trip 
lever,  which  allows  the  table  to  be  run  past  the  shipper 
dogs  for  the  purpose  of  inspecting  the  work. 

Dauber-Kratsch  "Wisconsin"  Gang 
Drilling  Machine 

The  Dauber-Kratsch  Co.,  Oshkosh,  Wis.,  has  added 
the  all-geared  gang-drilling  machine,  shown  in  the 

illustration,  to  their  line  of  "Wisconsin"  drilling 
machines.  The  upper  structure  of  these  is  similar  to 
their  gear-driven  20-in.  drilling  machines,  but  the  base 
is  designed  so  that  they  can  be  built  up  in  units  of 
two  or  more  spindles.  At  the  present  time  these  are 
made  up  as  two-,  three-  and  four-spindle  machines. 

A  wide  work  table  is  provided  and  this  rests  on 
broad-faced  planed  and  scraped  ways.  The  table  may 
be  locked  in  position  by  a  lever-operated  gib.  There 
is  an  elevating  screw  directly  beneath  each  spindle, 
and  these  are  operated  simultaneously  by  a  single  crank. 

A  heavy  column  construction  is  employed  which  is 
reinforced  by  a  straight  back-strut  which  both  supports 
the  rear  end  of  the  gear  box  and  relieves  the  column 
of  bending  stresses  induced  by  drilling  pressure. 

A  single-pulley  drive  is  used,  and  by  suitable  gearing 
the  power  is  transmitted  from  one  spindle-gear  box  to 
the  next.  The  drive  consists  of  semi-steel  and  rawhide 
gears  which  are  engaged  or  disengaged  through  friction 
clutches  by   means  of  a  single  operating  lever. 

The  machine  is  equipped  with  a  sliding  head  and 
geared  power  feed.  It  has  a  hand  feed  and  a  large 
pilot  wheel  for  quick  return  of  the  spindle  and  for  sensi- 

tive drilling  with  small  drills.  There  are  four  changes 
of  feed  for  each  spindle  speed.  If  desired,  a  two-speed 
friction  countershaft  may  be  furnished,  thus  giving 
eight  spindle  speeds.  The  machine  may  be  equipped 
with  a  tapping  attachment  if  desired. 

The  Gabrielson  Milling  Machine 
The  Gabrielson  Manufacturing  Corporation,  Syracuse, 

N.  Y.,  has  brought  out  the  milling  machine  illustrated 
herewith. 

This  machine  was  designed  solely  for  manufacturing 
operations.  The  arbor  support  is  an  integral  part  of 
the  frame,  avoiding  the  necessity  for  an  overarm.  The 
frame,  which  houses  all  the  gears  and  working  parts 

DAUBER-KRATSCH "WISCONSIN"   GANO   DRILLING 
MACHINE 

Specifications:  Drills  to  center  of  circle,  203  in.;  spindle  move- 
ment, 8  in.  ;  movement  of  sliding  head,  7  in.  ;  diameter  of  spindle, 

ij  in. ;  Morse-taper  liole  in  spindle.  No.   4. 

GABRIELSON    MILLING    MACHINE 

Speciflcations :  Taper  hole  in  spindle.  No.  11  B.  &  S.  Spindle 
adjustment:  vertical,  1  in.;  endwise,  J-in.  Pri\ .  pulley:  size,  14 
in.  in  diani.  tir  for  3J-in.  belt;  speed,  320  r.p.ni.  Tabic:  working 
surface,  34   x  7  in. ;   travel,  31   in. 
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is  cast  in  one  piece  and  is  bolted  to  a  base  containing 
a  reservoir  for  cutting  comiwund.  The  base  is  larger 
than  the  frame  and  has  a  raised  edge  to  catch  all  drip. 

The  spindle  is  hardened,  ground  and  lapped  and  runs 
in  bronze  bearings,  having  means  of  adjustment  for 
wear.  Both  spindle  and  bearings  are  carried  in  an 
eccentric  sleeve  vi^hich  provides  for  vertical  and  endwise 
adjustment. 

The  constant  speed  drive  is  through  a  pulley  and 
gears  mounted  on  ball  bearings.  Changes  in  speeds 
and  feeds  are  effected  by  change  gears. 

This  machine  is  built  in  three  sizes  having  distances 
between  spindle  and  table  of  6,  9  and  12  in.  respectively. 

Logan  Air  Chucks  for  J.  &  L.  Double- 
Spindle  Turret  Lathes 

The  Frank  G.  Payson  Co.,  9  South  Clinton  St., 
Chicago,  111.,  has  developed  a  .specia)  line  of  air- 
operated  chucking  equipment  for  service  on  Jones  & 
Lamson  double-spindle  flat-turret  lathes.  The  illustra- 

tion  shows  the   method   of  installing   this    equipment, 

collet.  In  this  position  the  weight  of  the  collet  will 
force  the  pins  outward  and  the  collet  will  then  drop 
from  the  chuck.  Raising  the  collar  and  allowing  it  to 
drop  after  the  collet  has  been  inserted  will  push  the 
driving  pins  into  engagement. 
A  stop  ring  on  the  chuck  body  limits  the  motion 

of  the  collar. 

It  is  claimed  that  the  drive  is  positive  artd  that  all 
collets  having  a  concave  driving  surface  can  be  used. 

Toledo  Vertical  Milling  Machines 
The  machine  here  illustrated  and  described  is  an 

addition  to  the  line  of  the  Toledo  Milling  Machine  Co.! 
Toledo,  Ohio. 

In  the  design  of  this  machine  the  unit  method  oi 
construction  has  been  carefully  thought  out.  The  table, 
saddle  and  knee  are  quickly  removable  and  the  feed- 
gear  case  with  gears  intact  may  be  taken  off  by 
removing  six  screws.  Similarly  the  speed  gears  and 
case  may  be  removed. 

The  knee  is  held  to  the  column  by  the  usual  dove- 

LOGAN  AlK  CHUCKS  IX  J.  &  L.  DOUBLE-SPINDUS 
TURRET  LATHE 

the  chuck  and  ̂ aii;.  cylinder  being  connected  by  means 
of  a  rod  run  through  the  hollow  spindle.  The  one- 
piece  body  of  the  chuck  is  threaded  and  does  not 
require  the  use  of  isdapters  to  attach  it  to  the  spindle 
nose. 

Superior  Collet  Chuck 
The  Superior  Collet  Chuck  Co.,  Grand  Rapids,  Mich., 

has  placed  on  the  market  the  collet  type  chuck  illustrated 
hei-ewith. 

The  driving  pins  are  pushed  into  driving  position 
by  the  inclined  interior  wall  of  the  collar.  When  the 
collar  is  raised  so  that  the  enlarged  bore  below  the 
incline  is  opposite  the  driving  pins  they  are  free  to 
move   outward   and   away   from    engagement    with   the 

■ 

SUPERIOR  COLLET  CHUCK 

FIG.  1.     TOLEDO  VERTICAL  MILLING  MACHINE,  FRONT 
Speciflcatiotis :  Taper  hole  in  spindle.  No.  13  B.  &  S.  Speeds: 

with  open  belt  (8).  fiom  97  to  411  r.p.m.  :  with  back  gears  (8), 
from  18  to  76  r.p.m.  Feeds:  (16)  from  0.004  to  0.710  per  rev. 
of  spindle.  Table  movement:  longitudinal,  46  in.;  traverse,  14 
in.  Vertical  linee-movemtnt.  14  in.  .Spindle  movement,  6}  In. 
T.ible  surface,  .'",6  x  14  in.     Weight,  7,000  lb. 

tailed  slide  and  in  addition  is  guided  by  a  central 
taper  gib. 

The  saddle  is  4  in.  longer  than  the  table,  thus  pro- 
viding more  than  ordinary  support  for  the  table  at 

extreme  ends  of  travel. 

The  movements  of  the  knee,  saddle  and  table  are  all 
controlled  from  one  operating  position  and,  by  means 

of  an  engaging  lever,  the  control  of  any  of  these  move- 
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FIG.    2.      TOLEDO  VERTICAL,  MILLING   MACHINE,   SIDE 

ments  can  be  transferred  to  the  centrally  located 
handwheel  on  the  knee.  The  feed  mechanism  is  so 

designed  that  it  's  impossible  to  engage  more  than  one 
feed  at  a  time. 

Rapid  traverse  is  provided  for  the  knee,  saddle  and 
table  and  when  in  use  the  regular  feeds  are  disengaged 
automatically  and  vice  versa. 

Provision  is  also  made  for  table  control  from  the 
rear. 

The  main  spindle  bearing  is  31  in.  in  diameter  and 
runs  in  two  phosphor-bronze  bushings  each  4J  in.  long 
and  spaced  3  in.  apart.  An  adjustment  for  wear  is 
provided.  End  thrust  of  the  spindle  is  taken  by  ball 
bearings  at  each  end  of  the  main  bearing.  The  pull 
of  the  belt  is  taken  by  a  large  auxiliary  bearing  at 
the  top  of  the  machine  so  that  the  spindle  is  not  affected 
in  any  way.  This  auxiliary  bearing  is  adjustable  and 
is  provided  with  two  specially  designed  ball  bearings 
to  take  care  of  the  belt  pull. 

Ample  provision  is  made  for  lubricating  all  bearings. 
All  speeds  and  feeds  are  arranged  in  geometrical 

progression. 
Cutters  are  attached  to  the  spindle  by  a  straight  fit 

at  the  nose  and  are  held  in  place  by  a  draw-in-rod. 
Also  there  are  two  hardened-steel  keys  secured  in  two 
slots  at  the  spindle  nose.  These  keys  engage  similar 
slots  in  the  cutter  and  furnish  provision  for  driving. 

All  gears  throughout  the  machine  are  of  steel,  heat- 
treated.  The  gears  in  the  speed  and  feed  cases  run 
continuously  in  grease. 
A  rotary  attachment  having  all  regular  .  and  quick 

traverse  feeds  can  be  furnished-. 

Scully-Jones  "Wear  Ever"  Turret  Chuck 
The  Scully -Jones  Co.,  Railway  Exchange  Bldg, 

Chicago,  111.,  has  added  the  "Wear  Ever"  turret  chuck, 
shown  in  the  illustration,  to  its  line.    This  turret  chuck 

"WEAK   EVEK      TuKKif^i    CrtUCii 

is  similar  in  general  construction  to  the  other  chucks 
of  this  line,  but  is  designed  to  hold  square-end  tap 
shanks  or  other  square-end  shank  tools  in  the  tool 
holes  of  the  turret.  It  is  made  in  a  variety  of  sizes 
to  fit  different  diameters  of  tap  shanks  and  can  be 
fitted  with  standard  bushings  to  fit  larger  turret  holes, 

Bicknell-Thomas  Vertical  Tapping 
Machine 

The  Bicknell-Thomas  Co.,  Greenfield,  Mass.,  has 
added  to  its  line  a  vertical  tapping  machine  for  bench 
use  having  a  capacity  from  0  to  A  in.  taps. 

This  machine  is  made  with  an  especially  sensitive 
friction  driving  mechanism  which,  it  is  claimed,  enables 
the  operator  to  tap  to  the  bottom  of  a  hole  without 
danger  of  breaking  the  tap.  It  is  equipped  with  a  two- 
step  cone  pulley  for  2-in.  round  belt,  also  tight  and  loose 
pulleys  so  that  no  countershaft  is  required. 

The  spindle  has  a  reverse  speed  of  twice  the  tapping 
speed,  and  the  work  table  is  easily  oi)erated  by  the  lever 
shown.  If  desired,  the  work  table  can  be  removed  and 
a  special  work-holding  fixture  used  in  its  place.  The 
machine  stands  15  in.  high  and  weighs  48  lb.,  com- 

plete. 

BICKNELL-THOMAS    VERTICAL    TAPPING    MACHINE 
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Business  Conditions  in  England 
By  our  LONDON  CORRESPONDENT 

London,  March  2,  1920. 
THE  general  conditions  here  are  of  the  same  order 

as  reported  heretofore.  Prices  of  materials  of  nearly 
all  Icinds,  manufactured  or  otherwise,  are  high,  costs 

are  increasing,  wages  are  rising,  and  so,  too,  it  may  be  added, 
are  profits.  Everybody  seems  dissatisfied,  especially  those 
who  have  acquired  capital  during  the  war  and  who  are  now 
seriously  threatened  with  a  levy,  which,  whatever  the  in- 

tention, can  hardly  be  based  entirely  on  war  profits,  as 
some,  of  course,  have  been  spent.  Demands  for  higher 
wages  seem  to  be  continuous.  The  Industrial  Court  heard 
a  day  or  two  ago  in  London  a  claim  by  the  engineering 
and  foundry  workers  for  an  increase  of  15s.  a  week.  A 
review  of  wages  of  this  kind  may  be  made  every  four 
months.  Representatives  of  the  workpeople  required  not 
only  that  wages  shall  be  increased  with  increase  in  cost  of 
living,  but  also  that  the  standard  shall  be  further  raised. 
We  may  recall  that  in  December  last  a  rise  of  5s.  was 
granted,  this  in  anticipation  of  increases  in  living  costs 
which  were  expected  to  take  place  during  the  ensuing 
months.  The  award  is  expected  daily.  London  engineering 
workmen  are  to  press  for  a  basic  rate  of  3s.  an  hour,  and 

some  urge  "taking  over  and  controlling  the  whole  of  the 
engineering  industry  by  the  operative  engineers  themselves." 

Financial  Outlook 

As  to  the  other  side  of  the  table,  it  is  no  uncommon  com- 
plaint that  persons  engaged  in  the  conduct  of  engineering 

and  industrial  firms  have  lately  been  occupying  themselves 
not  so  much  with  organization  for  output  as  with  various 
favorable  financial  arrangements.  Speculation  has  been  so 
prevalent  and  excessive  that  pressure  has  been  brought 
to  bear,  apparently  with  success,  on  the  banks  to  prevent 
their  help  being  given  to  anything  but  safe  and  legitimate 
enterprises.  Capitalized  on  the  basis  of  war  profits,  new 
public  companies  have  been  floated  and  placed  on  the  money 
market  at  an  astonishing  rate.  Reserves,  too,  have  for  a 
considerable  time  been  steadily  capitalized.  In  many  of 
the  new  industrial  companies  the  future  has  been  burdened 
with  cumulative  preference  shares  at  7i,  8  and  even  8J  per 
cent.  It  may  be  that  the  high  rates  at  which  the  govern- 

ment has  been  appealing  to  the  public  for  money  are  the 
reason.  Certainly  51  per  cent  has  been  offered,  although 
to  the  plain  man  it  seemed  to  be  quite  definitely  promised 
when  the  5  per  cent  war  loan  was  urged  on  the  nation, 
that  no  government  issue  at  a  better  rate  would  later  be 
available.  A  recent  marked  fall  in  government  securities 
has  had  as  one  explanation  the  suggestion  that,  in  order 
to  secure  the  immediate  financial  support  not  now  being 
accorded  by  the  banks,  firms  have  been  selling  out. 

The  Metal  Industry 

The  metal  market  shows  little  in  the  way  of  decline,  and 
almost  the  whole  world  has  been  inquiring  of  late  for  iron 
and  steel,  America,  in  particular,  for  sheets.  In  a  large 
number  of  instances  high  prices  are  of  no  importance  if 
delivery  can  be  promised,  but  as  regards  the  East  in  par- 

ticular it  has  been  said  that  the  safeguards  now  placed 
in  contracts  on  behalf  of  the  seller  are  not  without  their 
effect  in  stopping  orders.  The  truth  is,  however,  that  the 
home  market  could  take  almost  the  whole  of  the  produc- 

tion of  iron  and  steel,  and  also  of  coal.  The  shortage  of 
coal  in  Great  Britain  for  household  purposes  has  lately 
become  more  marked,  especially  in  some  parts  of  London. 
In  certain  towns  restrictions  are  imposed  on  the  use  of 
electricity  for  industrial  purposes.  At  Hull,  for  example, 
a  number  of  the  engineering  firms  have  been  asked  to 
reduce  their  load  by  50  per  cent,  this  being  partly  due  to  the 
lighting  demand  arising  from  dull  weather  and  also  to  the 
poor  quality  of  the  fuel  used  for  steam-raising  purposes. 
Aluminum  manufacturers  are  in  some  instances  endeav- 

oring to  meet  the  difficulties  of  the  future  by  basing  prices 

on  those  prevalent  at  the  time  of  delivery.  Of  course  this 
may  mean  a  fall,  though  at  present  it  looks  very  unlikely. 
But  if  it  should  mean  a  rise  in  price  it  is  stipulated  that 
this  shall  not  exceed  10  per  cent.  An  advantage  that  firms 
using  aluminum  as  their  raw  material  have  over  others  is 
that  they  can  immediately  cover  their  requirements. 

As  to  iron  and  steel,  the  Profiteering  Department  of  the 
Board  of  Trade  requested  manufacturers  to  send  in  state- 

ments of  costs,  and  this,  according  to  report,  included  the 
pig-iron  branches  and  several  connected  with  finished  steel 
and  tin  plate. 

Much  comment  has  been  made  on  the  finance  of  the 
cotton  industry  and  warnings  have  been  issued.  Opening 
the  newspaper  at  random  one  finds,  for  example,  £32  offered 
for  each  £5  share  (£2  10s.  paid)  in  a  Lancashire  cotton 
mill,  its  latest  dividend  being  at  the  rate  of  240  per  cent  per 
annum.  The  fact  is  that  new  textile  machinery  cannot  be 
had  for  periods  that  run  literally  into  years,  and  this  is 
particularly  true  of  jute  machinery.  All  textile  fabrics 
are  sold  at  increasing  prices.  In  fact,  distributors  them- 

selves have  become  alarmed  at  the  profits  being  made,  but 
there  is  scant  sign  of  lowering  of  retail  prices. 

To  judge  by  a  reply  given  in  the  House  of  Commons 
recently,  the  total  value  of  the  works  and  plant,  set  up 
by  firms  engaged  on  munition  production  during  the  war 
and  partly  or  completely  paid  for  out  of  public  funds,  was 
about  £85,000,000.  Of  this  the  government  itself  agreed 
to  supply  the  sum  of  about  £11,000,000  as  a  non-repayable 
contribution,  the  assets  remaining  with  the  contractors. 
Similarly  the  sum  of  £2,000,000  was  expended  as  repayable 
contributions,  while  about  £19,000,000  was  spent  by  the 
government  to  meet  the  whole  expenditure  of  the  work,  the 
assets  remaining  government  property. 
Summer  time  is  to  commence  on  March  28  and  to  end 

on  Sept.  27  next.  Despite  rather  feeble  complaints  from 
the  farmers,  and  some  reference  to  the  ill  effects  on  chil- 

dren who  cannot  be  put  to  bed  at  the  usual  time,  there  is 
every  probability  that  the  change  will  be  made  from  year 
to  year;  indeed  an  international  basis  is  being  proposed. 

To  Educate  Ex-Service  Men 

A  national  roll  is  to  be  issued,  to  contain  the  names  of 
firms  who  undertake  to  employ  disabled  ex-sailors  and 
soldiers  on  a  definite  percentage  basis.  The  first  issue, 
shortly  to  be  made,  shows  up  to  the  end  of  last  year  the 
names  of  about  9,500  firms,  employing  between  them 
1,482,130  workpeople,  of  whom  86,000  are  disabled  men. 
Apparently  some  33,000  such  men  are  still  registered  as 
unemployed,  and  a  note  of  disappointment  may  be  detected 
by  some  in  the  statement  officially  issued. 

The  Ministry  of  Labor  expects  through  its  training  de- 
partment to  spend  at  least  £22,000,000  during  the  next  two 

or  three  years  in  the  training  of  some  60,000  to  80,000  men. 
The  schemes,  both  of  bodies  of  employees  and  of  employers, 
generally  include  a  preliminary  period  of  from  six  to 
eighteen  months  in  a  technical  school  or  instructional  fac- 

tory, with  a  further  period  of  eighteen  months  as  a  works 
improver,  the  man  then  becoming  a  member  of  an  appro- 

priate trade  union.  At  least  that  was  the  suggestion  of 
Mr.  James  Currie,  head  of  the  department,  expressed  in  a 
paper  he  read  recently  before  the  Society  of  Arts.  The 
men,  discharged  and  disabled  soldiers,  are  trained  definitely 

for  a' trade,  and  an  example  is  given  of  a  man  to  be  engaged 
subsequently  as  a  turner  on  an  ordinary  engine  lathe.  Such 
a  man,  it  is  suggested,  would  be  given  preliminary  lessons 
in  measuring  instruments,  machine  drawing  and  elementary 
mathematics.  The  man  would  be  taught  what  the  job  is 
for  and  how  to  do  it  under  the  conditions  of  a  modern 

factory.  For  men  disabled  by  the  war  the  scheme,  it  is  sug- 
gested, will  be  in  existence  possibly  till  1924.  As  in  France, 

it  may  also  be  employed  to  train  men,  crippled  as  the  result 
of  accidents,  in  ordinary  working,  and  there  seems  a  pos- 
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sibility  that  it  may  later  develop  for  general  application  to 
industry. 

It  has  arisen  out  of  the  scheme  inaugurated  in  1915  by 
the  Ministry  of  Munitions,  and  greatly  extended  in  1916, 
for  producing  single-operation  workers  for  the  intensive 
production  of  war  material.  Special  recognition  was  given 
by  Mr.  Currie  to  the  efforts  of  Sir  Alfred  Herbert  and 
Mr.  Oscar  Harmer  of  the  Coventry  firm,  Mr.  Schofield  of 

Loughborough  Technical  College,  J.  L.  Hall,  also  of  a  well- 
known  Coventry  firm;  Mr.  Binns,  a  local  official  of  the 
Amalgamated  Society  of  Engineers,  and  H.  Purdy  and 
W.  E.  Buskard. 

It  is  well  known  that  in  all  probability  a  number  of  the 
leading  engineering  trade  unions  will  amalgamate  into  one 
common  union.  Certain  of  the  foundry  unions  are,  however, 
definitely  holding  aloof  for  the  purpose  of  forming  their 
own  amalgamation. 

As  applied  to  trade  unions,  an  entirely  new  experi- 
ment is  being  made  at  the  Birmingham  University.  Here 

system.atic  instruction  in  history,  science,  and  government, 
together  with  a  course  of  lectures  on  Shakespeare,  will  be 

provided  for  a  number  of  men  and  women  selected  by  the 

trade  unions  themselves,  who  will  have  to  make  arrange- 
ments regarding  wages  for  the  time  thus  occupied.  The 

course  is  for  two  days  a  week.  The  men  and  women  selected 
can  be  taken  from  the  shops  or  may  be  officials  of  the  trade 

unions,  entirely  at  the  discretion  of  the  latter.  The  vice 

principal,  Sir  William  Ashley,  when  making  the  announce- 
ment, requested  publicity  for  the  proposals  which,  he  stated, 

had  the  support  of  labor  leaders  themselves. 

Great  Success  of  Industrial  Fairs 

Reference  has  been  made  in  these  columns  to  the  British 
Industries  Fairs  organized  by  the  Board  of  Trade  and  being 
held  in  London,  Glasgow  and  Birmingham.  The  engineering 
and  hardware  exhibits  are  pretty  well  confined  to  the  two 

latter  cities.  Very  little  of  a  novel  nature  has  been  exhib- 
ited, but,  of  course,  this  is  not  the  purpose.  Continental 

visitors,  particularly  from  Scandinavia  and  from  France, 
have  been  sumerous,  and  merchants  from  Egypt,  Nigeria, 
Japan,  Brazil  and  the  Argentine,  as  well  as  from  Italy 
and  Holland,  have  received  especial  mention.  Admission 
to  these  fairs  is  by  invitation,  which  is  extended  to  business 
men  only. 

Official  returns  suggest  that  unemployment  is  dimin- 
ishing more  quickly  for  skilled  workers  than  for  unskilled. 

The  demand  for  really  skilled  labor  can  hardly  be  satisfied 
while,  on  the  other  hand,  unskilled  or  semi-skilled  workmen 
have  a  much  harder  task  to  find  employment.  The  resump- 

tion of  work  by  the  moulders  naturally  meant  the  almost 
immediate  re-engagement  of  the  skilled  and  other  engineer- 

ing workers  who  were  put  out  of  employment  as  a  result 
of  this  very  unwise  strike. 

High  Cost  of  Petrol 

Looming  up  as  a  handicap  to  motoring,  whether  for 
pleasure  or  profit,  and  therefore  to  the  motor  industry, 
is  the  rapidly  rising  price  of  petrol.  At  9d.  in  1896  and 
Is.  4d.  in  1906,  the  price  in  Great  Britain  is  now  3s.  8id. 
per  gallon.  The  Automobile  Association  is  promoting  a 
petition  to  the  head  of  the  government,  and  states  that 
"the  exorbitant  price  exacted  from  the  British  public  by 
the  petrol  interests  is  directly  .increasing  your  cost  of  living 
and  bids  fair  to  strangle  road  transportation  and  the  motor 

industry."  The  action  of  combines  is  suggested,  and  it  may 
be  noted  that  benzol,  the  British  competitor  of  petrol, 
though  having  certain  advantages  as  to  duties,  is  yet  sold 
at  the  same  price.  The  petitioners  have,  possibly  not  un- 

expectedly, received  support  in  a  report  issued  today  by  the 
Board  of  Trade,  which  appointed  a  subcommittee  to  inves- 

tigate this  subject.  Figures  are  given  and  it  is  suggested 
that  No.  1  petrol  shall  be  sold  at  2s.  lOld.  and  benzol  at 
2s.  8d.  per  gallon.  Reference  is  made  to  the  risk  of  a 
future  famine  and  the  danger  arising  from  the  fact  that 
both  supply  source  and  machinery  for  transport  and  dis- 

tribution "are  mainly  controlled  by  the  same  interests. 
The  two  main  groups  concerned  are  the  Standard  Oil  Co. 
and    the    Royal    Dutch    Shell,    whose    great    resources    and 

wealth  are  indicated  by  the  large  number  of  companies  they 

control."  It  is  pointed  out  that  "power  alcohol  is  the  only 
potentially  unlimited  source  of  supply." 

London,  March  12,  1920. 

Two  most  important  decisions  bearing  on  the  industrial 
future  of  Great  Britain  were  made  yesterday.  On  the  one 
hand  the  special  trade-union  congress  in  London  rejected 
direct  action — that  is,  a  general  strike  to  force  the  national- 

ization of  the  mines  on  the  government — declaring  instead 
in  favor  of  political  action.  Thus  Great  Britain,  which 
since  the  armistice  has  lived  from  one  strike  or  strike 
threat  to  another,  escapes  a  general  upheaval.  The  other 
decision  is  that  of  the  Industrial  Court  considering  claims 
for  increases  of  wages  in  mechanical  and  other  trades.  It 
is  now  held  to  be  necessary  that  the  value  of  work  done 
should  govern  the  remuneration  of  workpeople,  this  value 
depending  on  the  state  of  the  market. 

The  Industrial  Court,  in  fact,  rejected  a  claim  made  on 
the  ground  of  increased  cost  of  living,  but  nevertheless 
awarded  an  advance  on  time  rates  and  on  piece  rates.  The 

engineering  industry  was  reported  as  in  an  abnormal  con- 
dition— owing  to  the  great  demand  for  engineering  products 

in  the  devastated  areas  of  Europe,  and  in  the  home  and 
foreign  markets  generally,  due  to  the  necessary  rehabilita- 

tion of  the  industrial  world  which  has  been  deprived  in 
a  large  measure  of  engineering  products  during  the  greater 
part  of  the  war  period.  Reference  was  also  made  to  the 
fact  that,  apart  from  advances  to  meet  increased  cost  of 
living,  wages  in  the  engineering  industry  had  remained 
unchanged  for  a  number  of  years,  and  a  comparison  was 
made  with  wages  of  other  industries  and  consideration  given 
to  the  need  for  stabilizing  the  industry  for  a  considerable 
period.     On  these  grounds  the  advance  was  given. 

The  Shipbuilding  Industry 

The  condition  of  the  British  shipbuilding  industry  may 

be  gathered  from  the  report  published  that  Palmer's,  of 
Jarrow  and  Hebburn,  are  in  receipt  of  orders  valued  at 
between  £15,000,000  and  £20,000,000.  The  shipbuilding  in- 

dustries of  the  English  northeast  coast  have  work  in  hand 
for  two  or  three  years.  The  Clyde  area  is  not  behind  and 
the  Johnstone  and  other  Scottish  machine-tool  firms  that 

cater  to  them  can  be  described  as  "full-up." 
Inquiry  at  a  well-known  English  ball-bearing  works 

showed  that  at  present  the  individual  worker's  output  is 
at  about  two-thirds  the  pre-war  rate. 

The  London  market  was  somewhat  astonished  at  the  last 
meeting  by  the  fact  that  quantities  of  steel  amounting  to 
several  thousand  tons  have  been  bought  by  British  firms 
from  Germany  at  prices  lower  than  those  ruling  in  Great 
Britain.  In  fact  it  is  said  that  further  material  is  under 
offer  at  from  £3  to  £5  a  ton  below  home  prices.  Sheffield, 
however,  has  refused  to  be  perturbed,  except  perhaps  on 
the  ground  that  Germany  could  actually  give  delivery. 

Reference  was  made  recently  in  these  columns  to  the 
census  of  production  to  be  made  in  Great  Britain  in  1921. 
This  is  to  deal  only  with  essential  trades.  A  complete 
census  to  cover  all  industries  will  probably  be  taken  in  1922. 

Welfare  work  was  a  pronounced  feature  of  the  war-time 
period,  and  much  remains.  An  unusual  extension  has  been 
announced  in  connection  with  a  Rochdale  firm.  They  have 
placed  a  firm  of  accountants  at  the  disposal  of  workpeople, 
to  give  any  information  and  advice  on  income-tax  matters, 
the  Rochdale  firm  being  responsible  for  the  expenses  and 
supplying  the  necessary  letters  of  introduction  through 
their  welfare  department. 

The  Motor  Boat,  Marine  and  Stationary  Engine  Exhibition 
which  opened  today  at  Oylmpia,  London,  W.,  and  which  will 
remain  open  until  March  20,  contains  about  150  exhibits, 
including  one  or  two  of  machinery  and  small  tools.  Little 
of  an  outstanding  character  is  shown.  The  Thorneycroft 
stand,  however,  showed  the  coastal  motor  boat  No.  4  which 
ran  the  blockade  in  Petrograd  Bay  and  destroyed  a  Russian 
cruiser.  She  is  a  skimmer  with  a  single  step  and  is  40  ft 
on  the  water-line  by  8  ft.  6  in.  beam,  the  V-form  12-cylinder 
engines  being-  of  about  225  hp.  With  full  load,  40  knots 
has  been  attained. 
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What  Other  Editors  Think 

The  "Impossible"  Has  Happened 
From  Railway  Agt 

IT  IS  AMUSING  now  to  recall  many  things  that  were 
said  about  two  years  ago  regarding  the  future  of 

the  railways.  Director  General  McAdoo  was  engaged 
in  trying  to  revolutionize  not  only  the  organizations, 
but  also  the  operation  and  the  physical  properties  of 
the  railways,  in  the  interest  of  unification.  He  seemed 
to  be  making  such  progress  that  it  became  a  common- 

place of  conversation  for  people  to  predict  that  the 
railways  would  never  be  returned  to  private  operation. 
Many  of  them  based  their  prediction,  not  upon  the 
ground  that  this  would  be  undesirable,  but  that  it  would 

be  "impossible."  Everything  would  be  so  changed  that 
the  railroads  not  only  would  not,  but  could  not,  be 
returned.  Nevertheless,  they  have  been  returned. 
.  .  .  The  transfer  took  place  with  so  little  trouble 
as  to  have  a  tendency  to  deepen  the  impression  in  the 
minds  of  many  persons  that  the  railroad  problem  has 
been  solved  and  easily  solved.  Unfortunately,  that 
impression  is  erroneous.  The  passage  of  the  new  rail- 

road legislation  and  the  return  of  the  raihoays  to  their 
owners  is  but  a  commencement  of  the  solution  of  the 
problem.  The  railways  are  still  just  as  short  of  facili- 

ties af  they  were  when  the  Government  turned  them 
back,  and  it  will  take  years  of  work  and  billions  of 
neiv  capital  to  make  their  facilities  adequate.  Former 
Director  General  Hines  has  stated  that  the  properties 
have  been  returned  to  the  companies  in  as  good  condi- 

tion as  they  were  received  by  the  Government.  This 
is  certainly  not  correct  as  to  passenger  equipment, 
because  the  Government  never,  in  more  than  tivo  years 
of  Government  operation,  bought  a  single  passenger  car. 
It  can  hardly  be  true  as  to  locomotives  and  freight  cars, 
because  in  two  years  of  Government  operation  the 
Government  bought  only  as  many  locomotives  and 
freight  cars  as  were  required  to  replace  the  number 
ordinarily  retired  in  one  year.  The  equipment  may  be 
in  as  good  condition  in  so  far  as  repairs  can  make  it 
so,  as  it  was  tioo  years  ago,  but  the  amount  of  it  is 
much  more  inadequate  than  it  loas  then,  and  no  repairs 
can  make  an  old  car  as  good  as  a  new  one.  With  regard 
to  track,  the  Government  has  not  laid  anywhere  near 
as  many  new  rails  and  ties  as  the  companies  normally 
did  under  private  operation. 

Government  operation  has  caused  numerous  changes 
in  the  official  personnel  of  the  railways.  It  will  be  a 
long  time  before  the  roads  will  recover  from  the  effects 
of  the  ruthless  disruption  of  their  official  organizations 
which  occurred  under  Government  control.  .  .  . 

Mr.  Hines,  in  a  recent  statement,  maintained  that  Gov- 
ernment operation  had  been  as  economical  as  private 

management  would  have  been.  That  ie  a  matter  of 
opinion.  Under  Government  operation,  railway  expenses 
increased  $1,600,000,000  a  year.  The  Railway  Age  does 
not  believe  that  an  equal  increase  in  expenses  would 
have  occurred  under  private  operation.  ...  At  any 
rate,    both    Government    operation    and    the    new    rail- 

road legislation  together  will  not  solve  the  railroad 

problem.  Under  the  new  legislation  the  Interstate  Com- 
merce Commission  and  the  railway  managements  may 

solve  it,  but  they  will  not  solve  it  unless  there  is  the 
closest  and  most  intelligent  and  friendly  co-operation 
between  the  commission,  the  railroad  managements,  and 
the  shipping  and  traveling  public.  Some  people  are 
disposed  to  say  that  the  railroads  have  been  returned, 
not  to  their  owners,  but  to  the  Interstate  Commerce 
Commission.  We  do  not  believe  that  is  true  in  the 
sense  in  which  it  is  meant.  The  commission  has  been 
given  greatly  increased  power,  but  we  believe  that  the 
future  attitude  of  the  commission,  railway  employees 
and  the  public  toward  the  railways  can  be  and  will  be 
determined  chiefly  by  the  railroad  managements  them- 

selves. We  believe  that  the  railroad  managements  can 
cause  private  management  to  fail.  We  also  believe  that 
they  can  cause  private  management  to  succeed,  and 
that  by  the  exercise  of  diplomacy,  public  spirit  and 
efficiency  they  will  make  it  succeed. 

Trading  Conditions  With  Germany 
Prom  Mechanical  World,  England 

THE  ratification  of  the  Peace  Treaty  has  led  the 

government  to  put  into  effect  immediately  the  ar- 
rangements we  have  already  outlined  for  dealing  with 

enemy  debts.  All  persons  owing  money  to  Germany 

or  owed  money  from  that  quarter  are  therefore  re- 
quested, if  they  have  not  already  received  a  notification 

as  a  result  of  having  registered  themselves  with  the 
public  trustee,  to  put  themselves  into  communication 
with  the  comptroller  of  the  clearing  house,  Cornwall 
House,  Stamford  Street,  S.E.  1.  In  the  case  of  other 
countries,  debts  will  be  collected  directly  between  the 
concerned,  but  in  the  case  of  Germany  collection  of  debts 
can  only  take  place  through  the  clearing  houses  which 
have  been  established  in  London  and  Berlin.  Another 
and  even  more  important  announcement,  which  is  the 
direct  sequel  of  the  ratification  of  the  Peace  Treaty, 
is  the  government  giving  notes  as  to  the  conditions 
under  which  trading  may  take  place  with  Central 
Europe.  Although  the  war  with  Germany  is  officially 
over,  this  by  no  means  implies  that  there  is  an  im- 

mediate return  to  pre-war  conditions.  Traders  will 
find  that  there  are  still  a  few  restrictions  which  must 
be  complied  with.  .  .  .  The  position  created  by  the 
judgment  of  Justice  Sankey  in  regard  to  the  right  of 
the  Government  to  prohibit  importation  under  the 
customs  consolidation  act  has  left  the  position  in 
such  doubt  that  for  the  moment  the  goods  dealt  with 
in  that  way  are  presumably  freed  of  restrictions,  but 
steps  will  no  doubt  be  taken  to  insure  that  the  Govern- 

ment view  shall  be  given  effect  through  the  medium 
of  legislation.  For  this  reason  traders  are  warned  that 
although  they  may  make  arrangements  for  imports 
during  the  interregnum,  goods  not  actually  delivered 
by  the  time  new  legislation  is  passed  will  not  necessarily 
be  admitted  because  they  are  ordered  now.  The  neces- 

sities of  the  country  will  be  the  deciding  factor. 
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FROM  THE 
Valentine  Francis 

British  Trade-Mark  Law 
Amended 

A  new  trade-mark  amendment  act 
has  just  been  put  into  effect  in  Great 
Britain.  Under  the  provisions  of  this 
act,  any  trade  mark  which  has  been 
Potually  in  use  in  trading  operations 

i'or  a  period  of  two  years  can  be  regis- 
tered by  the  user  thereof. 

In  this  way  many  marks  which  could 
not  have  been  registered  under  the  old 
law,  such  as  geographical  terms,  sur- 

names and  descriptive  words,  may  now 
be  registered. 
Many  foreign  countries  require  the 

filing  of  a  certified  copy  of  home  regis- 
tration as  a  prerequisite  of  registration 

in  the  foreign  country.  This  regulation 
has  prevented  the  owners  of  many 
valuable  but  unregistered  trade  marks 
from  obtaining  protection  in  foreign 
countries. 

The  National  Foreign  Trade  Council 
points  out  that  similar  legislation  is 
greatly  needed  in  the  United  States.  A 
large  number  of  trade  marks  are  used 
by  American  manufacturers  which  are 
incapable  of  registration  under  the  pro- 

visions of  the  present  trade-mark  law; 
v.Bually  because  they  are  either  geo- 

graphical, the  mere  name  of  a  person 
or  persons  not  used  in  a  particular  or 
distinctive  manner,  or  words  or  devices 
which  are  descriptive  of  the  goods  or 
of  the  character  or  quality  of  such 
goods.  Many  of  these  marks  have, 
through  extensive  use  and  advertising, 
become  extremely  valuable.  Yet,  be- 

cause they  cannot  be  registered  in  this 
country,  their  owners  are  not  able  to 
register  them  in  countries  which  re- 

quire the  certified  copy  of  the  home 
registration  and  are,  therefore,  open  to 
piratical  attacks  by  dishonest  foreign 
traders. 

Recently  an  attempt  was  made  in 
Portugal  to  steal  over  forty  American 
automobile  trade  marks.  Similar  at- 

tempts are  of  frequent  occurrence,  and 
:an  be  prevented  only  by  a  revision  of 
the  U.  S.  trade-mark  statutes. 

dancing  every  evening  (Monday  ex- 
cepted), and  the  ladies  especially  are 

promised  an  excellent  time. 
One  professional  session  will  be  held 

each  day.  These  will  be  as  follows: 
Monday,  June  21,  Standards  and  Busi- 

ness Sessions;  Tuesday,  Fuel  Session; 
Wednesday,  Transportation  Session; 
Thursday,  Farm  Power  Session;  Fri- 

day, June  25,  Production  Session. 
The  meeting  committee  has  arranged 

for  excellent  hotel  accommodations. 

Summer  Meeting  of  the  S.  A.  E. 
The  usual  summer  meeting  of  the 

Society  of  Automotive  Engineers  will 
be  held  at  the  usual  place — Ottawa 
Beach  on  the  eastern  shore  of  Lake 
Michigan.  The  meeting  is  set  for  June 
21-25  inclusive. 
The  program  for  recreation  and 

sport  is  one  to  look  forward  to,  and 
over  two  hundred  prizes  will  be 
awarded.  Tennis,  baseball,  golf,  trap- 
shooting,  races,  water  sports  and  spe- 

cial sports  will  be  staged,  with  expert 
amatt:urs    in    charge.      There    will    be 

Chicago  Pneumatic  General  Offices 
Removed  from  Chicago  to 

New  York 
The  general  offices  of  the  Chicago 

Pneumatic  Tool  Co.  were  transferred 
to  the  Chicago  Pneumatic  Building,  a 
new  ten-story  structure  erected  for  the 
exclusive  use  of  the  company  at  6  East 
44th  St.,  New  York. 

The  move  was  accomplished  without 
appreciable  interruption  to  business 
over  the  week  end.  Arrangements, 

carefully  made  in  advance,  made  pos- 
sible the  jump  of  this  large  organiza- 

tion across  half  of  the  continent  with- 
out interference  to  the  normal  routine 

of  business  except  for  a  brief  period. 
The  Chicago  district  sales  branch, 

previously  in  the  Fisher  Building,  was 
moved  at  the  same  time  to  new  quar- 

ters in  Chicago,  at  800  North  Michi- 
gan Boulevard.  The  Chicago  service 

branch,  formerly  at  521  South  Dear- 
born St.,  has  been  consolidated  with  the 

sales  branch  at  the  new  address.  J.  L. 

Canby,  district  manager,  will  continue 

to  serve  the  company's  customers  in  the 
Chicago  and  Milwaukee  territories. 

Production  of  Trahern  Pumps 
Increased 

The  George  D.  Roper  Corporation, 
Rockford,  111.,  manufacturer  of  the 
Trahern  pump,  announces  that  its  re- 

cent amalgamation  will  enable  it  to 
increase  production  of  its  pumps  more 
than  50  per  cent.  This  amalgamation 
was  formed  by  the  merging  of  the 
Trahern  Pump  Co.,  Eclipse  Gas  Stove 
Co.,  American  Foundry  Co.  and  the 
Rockford  Vitreous  Enamel  Manufac- 

turing Co.  into  the  George  D.  Roper 
Corporation.  The  new  firm  will  soon 
be  housed  in  a  new  model  plant,  cost- 

ing $1,500,000. 
The  "Trahern"  pump  will  still  re- 

tain its  trade  mark.  The  type  of  Tra- 
hern pump  best  known  to  the  machin- 

ery trade  is  the  rotary  geared  circu- 
lating pump,  suitable  for  use  on  metal 

working  machines  for  delivering  cool- ant to  the  cutting  tools. 

Bartlett-Hayward  Plant  Offered 
For  Sale 

The  War  Department  authorizes  pub- 
lication of  the  following  statement 

from  the  office  of  the  Director  of  Sales : 

The  Director  of  Sales  announces 
that  the  Ordnance  Salvage  Board,  War 

Department,  is  offering  for  sale  by  in- 
formal bids,  the  site,  buildings  and 

plant  equipment  of  the  Park  Plant  of 
the  Bartlett-Hayward  Co.,  situated  at 
the  corner  of  Columbia  Ave.  and  Put- 

nam St.,  Baltimore,  Md.,  bids  for  which 
will  be  received  until  12  o'clock,  noon, 
April  15,  1920,  by  the  Ordnance  Sal- 

vage Board,  Munitions  Building,  Wash- 
ington,  D.    C. 

This  plant  was  erected  and  designed 
for  the  manufacture  and  assembling 
of  155-mm.  shrapnel  projectiles  and  is 

particularly  adapted  for  the  manufac- 
ture or  assembling  of  automobiles  or 

motor  trucks.  It  is  located  on  the  Bal- 
timore &  Ohio  Railroad  which  has  two 

spur  tracks  entering  the  property,  is 
near  the  heart  of  the  manufacturing 
district  of  Baltimore,  and  is  in  prox- 

imity to  that  city's  docks  and  wharves. 
The  buildings  are  of  substantial  con- 

struction, and  provide  an  aggregate 
floor  space  of  approximately  450,000 

sq.ft. Included  in  the  structures  are  five 

machine  shops,  tool  shops,  office  buill- 
ings,  assembling  building,  lunchrooms, 
a  storage  building,  hospital,  oil  house 
and  smaller  buildings,  all  of  which  are 
of  mill  construction.  The  machine 
shops  are  sided  with  steel  sash.  The 
boiler  house  and  addition,  two  heat- 
treating  buildings  and  three  trans- 

former houses  are  built  of  brick.  The 

forge  shop,  pump  house  and  four  cool- 
ing sheds  are  steel  frame,  brick  and 

galvanized-iron  structures  with  steel 
louvre  sash. 

The  equipment  includes  a  500,000-gal. 
and  a  60,000-gal.  steel  oil  tank,  two 
pressure  oil  tanks,  one  cooling  tower, 
one  50,000-gal.  water  tank  and  such 
plant  facilities  as  concrete  roads  and 
walks,  railway  trackage,  coal  trestle, 
truck  scales,  wood  and  wire  fencing, 
electric  light  poles  and  feeders,  four 
electric  cranes,  one  motor  generator  set, 
heating,  plumbing  and  lighting  fixtures, 
gas,  sewer,  water  and  oil  piping,  trans- 

formers, fire  plugs,  etc. 

No  bid  forms  are  necessary  in  sub- 
mitting offers  for  this  property  and 

any  offer  in  writing  will  be  considered. 

The  plant  is  in  shape  for  the  imme- 
diate resumption  of  activities  and  may 

be  inspected  by  applying  to  the  chair- 
man, Baltimore  District  Ordnance  Sal- 
vage Board,  Columbia  Ave.  and  Bal- 

timore &  Ohio  Railroad,  Baltimore,  Md. 
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^aJSTRIAL  FOR^ News  Editor 

War  Department  Offers   Surplus 
Stocks  to  Tornado-Swept  Areas 
The  War  Department  authorizes 

publication  of  the  following  from  the 
Office  of  the  Director  of  Sales: 

Following  is  a  copy  of  a  telegram 
sent  out  recently  by  the  Director 
of  Sales,  War  Department,  to  the 
mayors,  postmasters,  and  similar  offi- 

cials in  those  areas  which  were 

swept  by  tornadoes,  calling  to  their  at- 
tention the  fact  that  the  War  Depart- 

ment is  ready  to  place  at  their  disposal 
large  quantities  of  equipment  and  ma- 

terials adaptable  in  the  rehabilitation 
of  industrial  institutions  and  agricul- 

tural communities: 
It  is  with  deep  regret  that  I  have  read 

of  the  calamity  suffered  by  your  com- 
munity. The  War  Department  has  large 

surplus  stocks  of  plant  equipment,  contrac- 
tors' efjuipment.  building  supplies,  other than  nails,  other  equipment  and  materials 

adaptable  in  the  rehabilitation  of  indus- 
trial institutions,  and  a  limited  quantity 

of  telephone  wire  and  cable.  i:)eliveries  of 
this  etiuipment  can  be  effected  promptly ; 
prices    are    reasonable. 

It  may  be  to  the  mutual  advantage  of 
the  Government  and  your  stricken  indus- 

tries to  get  into  direct  conimunication.  We 
will  give  inquiries  and  orders  from  your 
community  emergency  consideration.  Please 
bring  this  suggestion  personally  to  the  at- 

tention of  those  industries  in  your  com- 
munity which  may  be  in  the  market  for 

surplus  stocks  held  by  the  War  Depart- 
ment, and  give  it  as  wide  publicity  as  pos- 
sible through  the  newspapers  of  your  city 

and  section.  Inquiries  by  telegram  or  let- 
ter, outlining  the  character  of  the  equip- 

ment or  supplies  desired,  should  be  directed 
to  Director  of  Sales.  Munitions  Building, 
Wa.shington.  D.  C.  We  will  have  a  repre- 

sentative of  the  War  Department  ascer- 
tain the  actual  needs  of  all  prospective 

purchasers  and  advise  each  promptly  of 
what  part  of  his  needs  the  \Var  Depart- 

ment can  supply. 
The  War  Department  has  expedited  the 

rehabilitation  of  several  large  industrial 
plants  destroyed  by  flre  by  supplying 
promptly  machinery  and  other  plant  facili- 

ties needed. 
E.  C.  MORSE, 

Director  of  Sales,  War  Department. 

Twist  Drill  and  Drop  Forge 
Concerns  to  Vote  on  Merger 

Special  meetings  of  the  stockholders 
of  J.  H.  Williams  &  Co.,  at  Brooklyn, 
N.  Y.,  and  of  the  Whitman  &  Barnes 
Manufacturing  Co.,  at  Akron,  Obi  a, 
have  been  called  for  April  2,  for  the 
purpose  of  ratifying  an  agreement  en- 

tered into  by  their  respective  presidents, 
for  the  merging  of  the  Chicago,  111., 
and  St.  Catherines,  Ont.,  plants  of  the 
Whitman  &  Barnes  Manufacturing  Co. 
with  J.  H.  Williams  &  Co. 

When  ratified,  this  plan  will  contem- 
plate the  operation  by  J.  H.  Williams  & 

Co.  of  drop  forging  and  drop-forged 
tool  plants  at  Brooklyn,  N.  Y.;  Buffalo, 
N.  Y.,  and  West  Pullman,  Chicago,  111., 
and  at  St.  Catherines,  Ont.,  Canada. 

The  plans  of  J.  H.  Williams  &  Co., 
under  this  arrangement,  call  for  a  con- 

siderably   extended    business    and    for 

service  to  its  customers  in  the  location 
most  convenient  for  them.  The  Whit- 

man &  Barnes  Manufacturing  Co.  will 
continue  its  business  of  making  twist 
drills,  reamers,  etc. 

Baker  R.  &  L.  Co.  Changes 
Business 

The  Baker  R.  &  L.  Co.,  Cleveland, 

Ohio,  announces  an  expansion  of  its 
business  which  will  allow  for  greater 
production  of  Baker  industrial  trucks 
and  Raulang  bodies.  The  change  in- 

cludes the  sale  of  the  electric  passen- 
ger-car business  to  Rauch  &  Lang,  Inc., 

Chicopee  Falls,  Mass. 
The  manufacturing  space  made  avail- 

able will  result  this  year  in  tripling 
the  industrial  truck  output  and  doub- 

ling the  body  production.  E.  J.  Bart- 
lett  is  general  manager. 

The  Baker  R.  &  L.  Co.  started  busi-'. 
ness    over    sixty    years     ago    building 
coaches  and  later  has  been  prominently 
identified     with     the     electric     vehicle 
industry. 

The  first  electric  road  vehicles  of- 

fered for  sale  on  the  American  mar-' 
ket  were  built  by  this  company  and 

fifteen  years  ago  attracted  much  at- 
tention with  the  Baker  Torpedo  Kid,  an 

electric  racing  car  that  established  the 
world's  kilometer  record  and  attained 
a  speed  of  128  miles  per  hour  at  Or- 
mond  Beach,  Fla. 

All  Express  Charges  to  Canada 
Must  Be  Prepaid 

Announcement  has  been  made  that 
on  and  after  April  15,  the  American 
Railway  Express  Co.  will  require  pre- 

payment of  express  charges  on  all 
shipments  which  are  destined  to  points 
in  Canada. 

This  action,  which  is  in  line  with 
that  taken  by  the  railroads  some  time 
ago,  has  been  made  necessary  because 
of  the  heavy  rates  of  exchange,  which 
make  the  Canadian  dollar  worth  only 
eighty-six  cents  in  United  States money. 

The  tariff  rates  from  express  offices 
in  the  United  States  to  those  in  Can- 

ada have  always  been  calculated  in  the 
currency  of  this  country.  The  express 
company  has  found  that  it  thus  loses 
fourteen  cents  on  every  dollar  of  ex- 

press charges  when  collection  is  made 
in  Canadian  funds. 

The  date  of  the  enforcement  of  this 
new  rule,  according  to  express  officials 
has  been  placed  in  advance  so  as  to 

give  shippers  in  the  'States  an  oppor- 
tunity to  make  necessary  arrangements 

with  customers  in  Canada. 

Trade  Currents  from  New  York 
and  Chicago 

New  York  Letter 

Little  change  has  been  apparent  in 
the  local  machine-tool  situation  during 
the  past  week.  Sales  have  decreased 
slightly,  but  dealers  report  business 
in  general   to  be  satisfactory. 

The  General  Electric  Co.  supple- 
mented its  Bridgeport  list  of  the  week 

previous  with  inquiries  for  new  equip- 
ment for  its  Pittsfield,  Mass.,  and 

Schenectady,  N.  Y.,  factories. 

The  Spalding  Chain  Corporation,  of 
Bloomfield,  N.  J.,  has  inquiries  ouf 
for  a  substantial  list,  and  it  is  reported 
that  the  Submarine  Boat  Corporation 
will  shortly  enter  the  market  for  plate- 
making  and  pneumatic  equipment. 
The  Fairbanks  Co.,  through  E.  R. 

.Seiter,  sold  a  14-ft.  boring  mill  weigh- 
ing 50  tons  to  Theo.  A.  Crane  &  Co., 

of  Brooklyn.  This  is  said  to  be  the 
'largest  mill  in  this  section. 

The  New  York  representatives  oi 

several  Cincinnati '  machine-tool  fac- 
tories report  that  deliveries  by  theii 

firms  will  be  uncertain  due  to  a  foun- 
dry fire  in  which  large  numbers  of 

patterns  were  destroyed.  In  the 
pattern  room  at  the  time  were  patterns 
belonging  to  a  number  of  different 
machine-tool  makers  who  depended  on 
the  foundry  destroyed  for  their  cast- 
ings. 

The  Lehigh  Valley  has  completed 
its  recent  list,  and  is  said  to  be  tem- 

porarily out  of  the  market. 

The  American  Manufacturers'  Ex- 
port Association  reports  a  constantly 

increasing  demand  for  machine  tools 
for  export  to  countries  where  the  ex- 

change rate  is  favorable.  The  Belgian 
Commission  was  a  recent  inquirer 
through  this   organization. 

The  used-tool  market  is  steady  with 
all  lines  active.  Floor  stocks  are  more 
complete  at  this  writing  than  has  been 
the  case  for  some  time,  and  a  greater 
variety  of  tools  is  noticeable. 

Chicago  Letter 
For  the  first  time  since  just  a  year 

ago,  shipments  of  goods  on  order  this 
month  by  machine-tool  dealers  equal  or 
exceed  the  amount  of  new  business. 
However,  the  swollen  pile  of  back 
orders  has  been  but  slightly  reduced. 
For  twelve  long  months  nearly  every 
dealer  received  from  50  to  100  per  cent 
more  orders  than  he  made  shipments, 
but  for  March  the  average  report  is 
that  orders  are  70  per  cent  of  ship- ments. 

Delivery  dates  on  new  business  are 
no  better  than  in  the  past,  for  it  will 
take  several  months  of  steady  produc- 

tion to  bring  things  back  to  a  reason- 
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able  basis.  February,  on  account  of 
transportation  difSculties,  was  about 
the  worst  month  for  deliveries  in  a 
year,  but  March  has  made  up  for  it, 
and  the  change  is  welcome; 

Trade  conditions  show  no  material 

change  since  last  week's  report.  Busi- 
ness continues  good  and  regular,  but 

on  a  scale  materially  reduced  from  the 
abnormal  standard  set  in  the  past 
several  months.  The  reduction  is  at- 

tributed to  various  causes  by  different 
dealers  and  manufacturers.  Some 
think  that  slow  deliveries  are  the 

cause,  there  being  no  reason  for  or- 
dering machines  that  will  not  be  de- 

delivered  for  six  or  nine  months. 
The  railroads  remain  largely  an 

unknown  quantity.  The  Great  North- 
ern is  out  with  an  inquiry  for  a  com- 

paratively small  line,  and  it  is  under- 
stood that  appropriations  for  machine 

replacements  have  been  approved  by 
the  governing  bodies  of  many  roads. 
Among  those  mentioned  in  this  class 
are  the  Rock  Island,  Northwestern  and 
St.  Paul.  The  volume  of  these  au- 

thorizations remains  problematical,  and 
will  be  so  until  requests  for  bids  are 
made. 

In  connectionrvith  the  fall-off  in  new 
bus.ness,  some  speculation  is  being  in- 

dulged in  as  to  the  amount  of  possible 
cancellations  which  may  be  laying 
dormant  in  the  back-order  files.  Many 
cancellations  are  claimed  to  be  the 
result  of  a  user  ordering  the  same 
article  from  more  than  one  source, 
and  then,  upon  receipt  of  shipment 
from  the  concern  first  producing  the 

,  goods,  cancelling  the  order  on  the  other 
dealer.  Now  that  a  breathing  spell  is 

being  granted,  a  check-up  process  is 
starting  with  a  view  to  eliminating 
this  class  of  fictitious  ordering  as  much 
as  possible.  It  is  not  felt  that  any 
appreciable  amount  of  this  duplication 
will  be  found,  as  the  total  number  of 
cancellations  received  during  the  past 
twelve  months  runs  lower  than  1 

per  cent. 

Little  Things 
He  rang  in  a  little  sooner 

Than  the  fellows  in  his  shop;  ' 
And  he  stayed  a  little  longer 

When  the  whistle  ordered  "Stop" He  worked  a  little  harder 
And  he  talked  a  little  less; 

He  seemed  but  little  hurried 
And  he  showed  but  little  stress. 

For  every  little  movement 
His  efficiency  expressed. 

Thus  his  envelope  grew  just 
A  little  thicker  than  the  rest. 

He  saved  a  little  money 
In  a  hundred  little  ways; 

He  banked  a  little  extra 
When  he  got  a  little  raise. 

A   little  "working  model" 
ToSk  his  little  "leisure"  time; 

He  wrought  each  little  part  of  it 
With  patience  most  sublime. 

Now  it's  a  very  little  wonder 
That  he  murmurs  with  a  smile. 

As  he  clips  his  little  coupons: 

"Are  the  little  things  worth  while?" 

Arthur  L.  Ormay 

Arthur  L.  Ormay,  illustrator-in- 
chief  of  the  McGraw-Hill  Co.,  died  at 
his  home  in  Brooklyn,  March  23. 
Mr.  Ormay  was  born  in  Kass*., 

Hungary,  May  25,  1881.  After  the 
usual  preliminary  education  he  entered 
the  Polytechnic  of  Budapest,  from 
which  he  graduated  in  June,  1905,  with 
the  degree  of  M.  E.  He  came  to  the 
United  States  the  following  year  and 
shortly  afterward  joined  the  staff  of 
the  Engineering  News  as  draftsman 
and  letterer.  He  stayed  with  this 
paper  for  about  three  years.  He  then 
went  to  John  Hill  with  a  proposal  to 
establish  a  drafting  department  to   do 

sketches  of  people.  One  of  his  best  was 
a  large  likeness  of  Mr.  Hill,  which  was 
finished  shortly  before  Mr.  Hill's  death. 
This  portrait  displays  an  execution  and 
artistic  talent  of  a  very  unusual  quality. 

ARTHUR  L.   ORMAY 

the  work  of  the  papers  of  the  Hill 
group,  which  at  that  time  consisted  of 
the  American  Machinist,  Power,  and 
Engineering  and  Mining  Jounml.  Mr. 
Hill  considered  the  proposition  favor- 

ably and  one  of  Mr.  Ormay's  first  jobs 
was  the  making  of  a  difficult  boiler 
chart  for  Poiver.  This  piece  of  work 
at  once  stamped  him  as  just  the  man 
for  technical  work.  In  the  establish- 

ment of  a  separate  illustrating  depart- 
ment he  had  not  only  charge  of  the 

drafting,  but  of  layout  and  retouching 
work. 

Mr.  Hill  started  Coal  Age  in  Octo- 
ber, 1911,  and  in  December  of  the  same 

year  bought  the  Engineering  News. 
The  work  for  the  two  additional  papers 
was  also  successfully  handled  under 

Mr.  Ormay's  supervision.  It  was  dur- 
ing this  period  that  he  developed  what 

is  known  as  the  Ormay  Process  of  Il- 
lustration, patented  in  1915 

The  consolidation  of  the  McGraw  and 
the  Hill  companies  in  1917  after  Mr. 

Hill's  death  broadened  Mr.  Ormay's 
duties  and  responsibilities,  as  he  then 
had  ten  technical  papers  to  serve.  He 
was  given  the  title  of  Illustrator-in- 
Chief,  which  he  held  at  the  time  of  his 
death. 

In  addition  to  his  other  talents,  Mr. 
Ormay  was  noted  for  his  pen-and-ink 

Stanley  Rule  and  Level  Co.  Votes 
To^ell  Out 

At  a  meeting  of  the  stockholders  of 
the  Stanley  Rule  and  Level  Co.,  New 
Britain,  Conn.,  held  at  the  offices  of  the 
corporation  recently  it  was  voted 
to  accept  the  previous  recommendation 
of  the  directors  in  advising  selling  the 
effects  of  the  concern  to  the  Stanley 
Works.  The  price  paid  will  be  $6,000,- 
000  as  suggested  and  the  Stanley  Rule 
and  Level  Co.  will  protect  the  minority 
stockholders  on  its  holdings  to  the  ex- 

tent of  guaranteeing  par  on  the  pre- 
ferred issue,  as  suggested  by  the  Stan- 

ley Works,  until  June  1,  1920. 

Detroit  Gear  and  Machine  Co.  Is 
Building  a  New  Plant 

The  Detroit  Gear  and  Machine  Co., 
Detroit,  Mich.,  is  constructing  an  en- 

tirely new  fireproof  building  which 
will  be  ready  for  occupancy  in  about six  weeks. 

When  the  building  is  completed  the 
firm  will  consolidate  its  three  separate 
plants  which  it  now  operates.  It  is 
buying  new  machinery  for  equipping 
this  plant  and  is  still  in  the  market 
for  more.  It  is  producing  g^ars  and 
complete  transmissions  for  automobiles, 
and  machines  along  this  line  will  in- 

terest them. 

Cornell's   Engineering   Graduates 
Meet  to  Form  Society 

A  meeting  of  graduates  in  engineer- 
ing at  Cornell  University  will  be  held 

on  the  evening  of  April  9,  in  the  Engi- 
neering Societies  Building,  New  York. 

The  meeting  is  called  by  the  Cornell 
Society  of  Civil  Engineers,  partly  with 
the  idea  of  forming  a  general  Cornell 

engineering  society,  now  that  the  dif- 
ferent engineering  schools  at  Cornell 

are  to  be  combined  into  one  general 
engineering  college.  The  new  dean  of 
the  combined  college.  Prof.  Dexter  S. 
Kimball,  will  be  one  of  the  speakers. 

Drake  Lock-Nut  Co,  Has  Foreign- 
Trade  Improvement 

An  idea  conceived  by  George  F. 
Drake,  vice  president  of  the  Drake 
Lock-Nut  Co.,  of  San  Francisco,  Cal., 
has  been  a  big  factor  in  smoothing  out 
foreign-trade  relations,  and  a  great 
help  to  foreign  buyers. 

This  plan  enables  the  company  to 
quote  C.I.F.  to  any  usual  seaport  in  the 
world.  A  buyer  in  Johannesburg, 
Buenos  Aires  or  Singapore,  seeking  an 
American  product  which  is  advertised 
and  which  he  may  want  to  try,  has 
first-hand  information  as  to  the  cost 
of  the  merchandise  landed  at  his  sea 

port. 
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New  Radio  Trucks  Will  Soon  Be 
Given  Trials 

The  Radio  operating  truck,  mounted 

upon  a  White  chassis  and  being  manu- 
factured by  the  Mulholland  Co.,  of 

Dunkirk,  N.  Y.,  is  well  on  toward  com- 
pletion. The  body  is  totally  inclosed 

and  is  120  in.  long,  64  in.  wide  and  64 
in.  high  with  a  door  on  the  right-hand 
side  and  two  glass  windows  provided 
with  canvas  flaps.  Room  is  provided 
for  three  operators  and  one  squadron 
radio  officer.  One  bench  supports  a 
ground  radio  telephone  set,  one  crystal 
detector  receiving  set  and  one  low  fre- 

quency amplifier.  Storage  batteries  are 
held  in  clamps  underneath  the  bench. 
A  continuous-wave  radio  telegraph 
transmitting  and  receiving  set  is  in- 

stalled on  another  bench.  A  6-volt 
circuit,  comprising  two  lamps,  is  con- 

nected to  storage  batteries  while  a  110- 
volt  2-lamp  circuit  may  be  used  when 
a  suitable  external  supply  is  available. 
External  brackets  are  provided  for 

carrying  antenna  masts.  Each  set  is 
provided  with  its  own  antenna. 
The  ground  radio  telephone  set  will 

in  the  future  be  replaced  with  a  higher- 
powered  telephone  set  which  will  in- 

crease two-way  telephone  communica- 
tion to  a  distance  of  approximately 

fifty  miles.  These  higher  powered  sets 
are  not  available  at  the  present  time. 

The  radio  telephone  set  will  have  a 
transmitting  range  of  approximately 
fifteen  miles  under  ordinary  conditions 
for  work  from  ground  to  plane  and 
vice  versa.  The  transmitting  range  of 
the  continuous  wave  set  is  in  the  neigh- 

borhood of  fifty  miles.  The  receiving 
ranges  of  these  sets  will  depend  upon 
the  local  conditions  and  mainly  upon 
the  power  of  the  transmitting  set 
whose  signals  are  being  received. 

Engineering  Advertisers'  Associ- ation Elects  Officers 

The  first  milestone  of  the  Engineer- 
ing Advertisers'  Association  of  Chi- 
cago was  passed  on  March  9  at  the  Au- 

ditorium Hotel,  at  which  time  the  fol- 
lowing officers  were  elected  for  the 

ensuing  year:  President,  A.  H.  Hop- 
kins, advertising  manager,  C.  F.  Pease 

Co.;  vice  president,  J.  J.  Arnsfield,  ad- 
vertising manager,  Fairbanks-Morse 

Co.;  secretary,  G.  S.  Hamilton,  adver- 
tising manager,  American  Steam  Con- 
veyor Corporation;  treasurer,  E.  I. 

Pratt,  advertising  manager,  Kellogg 
Switchboard  and  Supply  Co. 

According  to  a  clipping  from  the 
Sheffield  (England)  Telegraph,  trans- 

mitted by  Consul  William  J.  Grace,  so 
many  second-hand  lathes  have  been 
thrown  on  the  British  market  recently, 
through  the  dismantling  of  munition 
plants  and  other  war  activities,  that 
there  is  now  no  call  for  them.  Pur- 

chasers have  found  difficulty,  the  clip- 
ping states,  in  converting  the  lathes 

from  the  special  purpose  for  which  they 
had  been  used,  to  general  utility 
machines. 

John  Cunton  Scott,  70  years  old 
and  for  nearly  35  years  head  of  the 
tool-steel  department  of  the  Bourne- 
Fuller  Co.,  Cleveland,  Ohio,  died  on 
March  21.  The  news  of  his  death  came 
as  a  shock  and  surprise  to  his  host  of 
friends  in  the  steel,  machinery  and 
manufacturing  trades.  Mr.  Scott  orig- 

inated many  of  the  tool-steel  analyses 
used  today  and  was  the  author  of  a 

book,  "Tool  Steel  and  Its  Uses."  He 
was  looked  upon  as  a  national  author- 

ity on  all  phases  of  tool  steel  and 
Scott's  tool  steel  was  named  for  him. 

J.  N.  Derby,  vice  president  of 
Manning,  Maxwell  &  Moore,  Inc.,  New 
York,  died  at  his  Greenwood,  Conn., 
home  on  March  28  from  heart  disease. 

Gewkge  H.  Webb,  treasurer  and  gen- 
eral manager  of  the  Pawtucket  Manu- 

facturing Co.,  Pawtucket,  R.  I.,  died 
on  March  6. 

N.  Howard  Easton,  president  of  the 
Pawtucket  Manufacturing  Co.,  Paw- 

tucket, R.  I.,  died  on  March  14. 

Business  Items 

The  Cincinnati  Shaper  Co.,  Cincin- 
nati, Ohio,  has  just  completed  its  new 

addition  which,  it  is  expected,  will 
double  its  production. 

The  export  department  of  the  Can- 
ton Foundry  and  Machine  Co.,  Canton, 

Ohio,  is  now  at  the  International  Ma- 
chinery Exposition,  Grand  Central 

Palace,   New  York   City. 

Domestic   Exports  of   Metal-Working   Machinery   from   the   United 
States  by  Countries  During  January,  1920 

Countries 
Aiistria        
Belgium   
Denmark   
Finland   

France   ".   Germany       
Greece   
Italy   
Malta,  Gozo  and  Cyprua  la   
Netherlands   
Norway        
Poland  and  Danzig   
Portugal   
Roumania   
Russia  in  Europe   
Spain   
Sweden   
Switzerland   
Turkey  in  P^urope   
England   
Scotland   
Bermuda   
Canada   
Costa  Rica   
Guatemala   
Hondruas   
Nicaragua   
Panama   
Salvador   
Mexico   
Newfoundland  and  Labrador   
Jamaica   
Trinidad  and  Tobago   
Cuba   
Danish  West  Indies   
French  West  I  ndies   
Haiti   
Dominican  Republic   
Argentina   
Brazil   
Chile   
Colombia   
Ecuador   
Peru   
Uruguay   
Venezuela   
China   
K  wantung   
Chosen .  .  .  .^   
British  India   
Straits  Hfttlements   
Other  British  Ka-^t  Imliea   
Dutch  East  In<lics   
Hongkong   
Japan   
Siam   
Australia   
New  Zealand   
French  Oceania   
Philippine  Islands   
British  South  Africa   
French  Africa   
Madagascar   
Morocco   

Egypt   
Total   

491 492 493 

495 

Other 

Sharpening 

Machine 
and 

All 

Lathett 

$4,«7S 
34,2J5 

Tools 

Grinding 

Other 

'  $20,299 

$29,681 

'  'm,is» 

4,098 4,570 

2,563 

2,250 4,733 
101,691 151,456 

"'Y,i63 

79,809 
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■  J.  C.  Dillenbeck  and  George  L.  Sass- 
ier have  formed  the  D  &  B  Sales  Co., 

with  Chicago  office  at  549  Washington 
Boulevard.  This  company  will  special- 

ize in  the  sale  of  abrasive  grinding 

wheels,  etc.  They  are  manufacturers' 
agents  for  the  American  Emery  Wheel 
Works  of  Providence,  R.  I.  Both  mem- 

bers of  this  company  were  formerly 
with  the  Abrasive  Co.,  of  Chicago,  111. 

The  Philadelphia  Textile  Machinery 

Co.,  Philadelphia,  Pa.,  has  started  the 
erection  of  an  addition  to  its  plant  at 
Sixth  St.  and  Tabor  Rd.  The  new 

building  will  be  four-story,  reinforced 
concrete,  146  x  77  ft. 

Carl  F.  Gerlinger,  W.  G.  Vassall  and 
R.  L.  Chapman  of  Dallas,  Ore.,  have 

incorporated  the  Dallas  Machine  and 
Locomotive  Works  and  plan  to  engage 
in  construction,  erection  and  repair 
of  motors,  locomotives,  machinery, 
engines  and  foundry  products. 

The  Progressive  Die  and  Tool  Co., 
Columbus,  Ohio,  has  been  incorporated 
by  H.  F.  Gray,  M.  Voltz,  G.  Snashall, 
H.  E.  Brennan  and  J.  P.  Michael.  The 

company  is  a  reorganization  of  an  in- 
dividual concern  which  has  been  in 

operation  for  about  five  years.  H.  F. 
Gray  is  head  of  this  company. 

Manning,  Maxwell  and  Moore,  Inc., 
New  York  City,  has  announced  that  its 
branch  office  in  San  Francisco  has 
moved  to  40-42  Fremont  St. 

The  Hooven  Radiator  Co.,  has  moved 
into  its  new  factory  and  office  at 
410-420  North  Western  Ave.,  Chicago. 

The  Cleveland  office  of  the  Chase 

Metal  Works  and  Chase  Rolling  Mill 

Co.,  Waterbury,  Conn.,  is  now  located 

at  310  Engineers  Building,  and  is  con- 
ducted by  W.  B.  Fairfield  and 

C.  K.  Lenz. 

The  Lafayette  Tool  and  Equipment 

Co.,  Lafayette,  Ind.,  has  appointed  So- 
ciete  Anonima  Italiana  Alfred  Herbert, 
42  Via  Cajazzo,  Milan,  Italy,  as  its 
sole  agent  for  the  sale  of  the  Lafayette 
universal  grinding  machine. 

Prominent  business  men  of  Lynch 
and  Harlan,  Tenn.,  have  organized  the 
Harlan  Electric  and  Machine  Works, 
and  announcement  has  been  made  that 

a  $75,000  machine  shop  will  be  immedi- 
ately established  at  Harlan.  W.  H. 

Rogers  heads  the  new  company.  The 
size  of  the  building  to  be  constructed 
will  be  80  x  100  ft. 

The  Plant  Engineering  and  Equip- 
ment Co.,  Inc.,  of  New  York  City, 

manufacturer  of  Corliss  valve  steam 

traps.  Mason  condensation  meters  and 
other  power  and  heating  specialties, 
announces  the  opening  of  an  office  in 
Newark,  N.  J.  M.  Wm.  Ehrlich  will 
be  the  New  Jersey  manager  in  charge 
with  headquarters  at  Newark,  N.  J., 
and  a  sub-office  at  Lyndhurst,  N.  J. 

The  Hyatt  Roller  Bearing  Co.  has 
moved  its  New  York  office  to  6th  Ave. 
at  41st  St.  and  invites  its  friends  to 
drop  in  whenever  they  are  in  New 
York. 

Prof.  Arthur  D.  Butterfield  has 

been  appointed  educational  director  of 
the  entire  plant  of  the  Norton  Co.,  of 
Worcester,  Mass.  Professor  Butterfield 
was  formerly  in  the  mathematics  de- 

partment at  the  Worcester  Polytechnic 
Institute  and  is  also  secretary  of  the 
Technical  Alumni  Association. 

R.  G.  Prouty,  formerly  with  the 
American  Saw  and  Manufacturing  Co., 
has  resigned  to  take  charge  of  the  sales 
of  the  Moore-Stillson  wrenches  for  the 
Moore  Drop  Forging  Co.,  Springfield, Mass. 

D.  J.  Flynn,  openhearth  superin- 
tendent of  the  Tacony  Steel  Co.,  Phila- 

delphia, Pa.,  has  been  transferred  to 
the  New  Castle  plant  of  the  Penn  Sea- 

board Steel  Corporation,  with  which 
the  Tacony  Steel  Co.  recently  merged. 

Edward  F.  Buib  has  been  appointed 
by  the  Victor  Saw  Works,  Inc.,  Spring- 

field, Mass.,  as  its  Pacific  Coast  repre- 
sentative, to  succeed  Victor  Pezzini, 

who  has  resigned  from  its  employ. 
Mr.  Buie  was  formerly  connected  with 
the  Union  Hardware  and  Metal  Co., 
Los  Angeles,  Cal. 

E.  E.  Yake  has  resigned  his  position 
as  engineer  in  charge  of  the  inspection 
and  maintenance  department  of  Gil- 

bert and  Barker  Manufacturing  Co., 
Springfield,  Mass.  Mr.  Yake  is  going 
with  the  Walworth  Manufacturing  Co. 
to  do  similar  work. 

H.  C.  FOSBERG,  head  of  the  experimen- 
tal division  in  the  engineering  depart- 

ment of  the  Art  Metal  Construction 
Co.,  Jamestown,  N.  Y.,  has  resigned  his 
position  and  will  be  succeeded  by  J.  R. 
Turner,  acting  head  of  the  department. 

Ray  T.  Middleton  has  resigned  as 
general  sales  manager  of  the  Standard 
Steel  Castings  Co.,  Cleveland,  Ohio,  to 
become  vice  president  and  director  of 
sales  and  advertising  for  the  Kelly 
Metals  Co.,  of  Chicago,  Detroit  and  Los 
Angeles.  Mr.  Middleton  will  have  his 
headquarters  in  Chicago. 

R.  R.  Knapp,  formerly  connected 
with  the  Cutler-Hammer  Manufactur- 

ing Co.,  Milwaukee,  Wis.,  has  become 
sales  manager  of  the  Reliance  Spring 
and  Manufacturing  Co.,  Brooklyn,  N.  Y. 

H.  Deiverell,  sales  engineer,  has 
severed  his  connections  with  the  Dev- 
erell,  Spencer  &  Co.,  Baltimore,  Md., 
and  has  opened  an  office  at  1401  Lex- 

ington Building,  Baltimore,  Md.  Mr. 
Deverell  will  be  engaged  in  the  elevat- 

ing, conveying  and  transmission  ma- 
chinery business. 

William  E.  Stevens,  head  of  the 
New  England  sales  force  of  the  Stan- 

ley Works,  has  been  employed  by  the 
company  for  fifty  years.  Mr.  Stevens 
entered  the  factory  at  nineteen  and 
held  various  positions  up  to  his  pres- ent one. 

P.  J.  F.  Batenburg,  for  ten  years 
identified  with  the  automotive  engi- 

neering field,  has  been  appointed  chief 
engineer  of  the  Mitchell  Motors  Co., 
Racine,  Wis.  At  one  time  he  was  chief 
engineer  of  the  Four  Wheel  Drive  Auto 
Co.,  Clintonville,  Wis. 
William  Taylor  has  been  appointed 

chief  engineer  of  the  Scripps  Motor 
Co.,  Detroit,  Mich.  Formerly,  he  was 
motor  engineer  of  the  Liberty  Motor 
Car  Co.  He  also  designed  the  Militor 
motorcycle  engine. 

Charles  S.  Amadon  has  resigned  his 
position  as  general  manager  of  the 
J.  N.  Lapointe  Co.,  New  London,  Conn., 
to  become  president  of  the  Euclid 
Broach  and  Machine  Co.,  Cleveland Ohio. 

Louis  E.  Peck  has  resigned  his  po- 
sition with  the  J.  N.  Lapointe  Co., 

New  London,  Conn.,  to  become  treas- 
urer of  the  Euclid  Broach  and  Ma- 

chine   Co.,    Cleveland,    Ohio. 

C.  L.  Goodrich,  assistant  superin- 
tendent of  equipment,  Pratt  &  Whitney 

Co.,  Hartford,  Conn.,  has  returned  to 
this  country  after  a  several  months' 
business  trip  in  Chile. 

||Fprthcomin^  Meetings 

The  Electric  Hoist  Manufacturers'  Asso- ciation will  hold  a  meeting  at  9  East  40th 
St.,  New  York,  on  April  15. 

.^2  National  Metal  Trades  Association will  hold  a  convention  at  the  Hotel  Astor 

New  York  City,  on  .^pril  19  to  22.  1920' H.  D.  Sayre  is  the  secretary. 
The  American  Weldins  Society  will  hold 

its  annual  meeting  at  the  Engineering  So- 
cieties Building.  33  West  39th  St  New 

York  City,  on  Apr.  22.  1920,  at  10:30  a.m. 
Howard  C.  Forbes  is  the  secretary. 

The  National  Chamber  of  Commerce  will 
meet   in   Atlantic   City,   N.   J.,   on   April    26 27  and   2S. 

The  American  Gear  Manufacturers'  As- sociation  wil  hold  a  meeting  at  the  Hotel 
Statler,  Detroit.  Mich.,  on  April  29,  30  and 
May  1. 

The  .4merican  Supply  and  Hachiner> 
Manufacturers'  .Association,  the  Southern 
Supply  and  Machinery  Dealers'  Association 
and  the  National  Supply  and  Machinery 
Dealers'  .Association  will  meet  jointly  on 
May  17.  IS  and  19  at  Atlantic  City,  N.  J., 
at  the  Hotel  Marlborough-Blenhelm.  F.  D. 
Mitchell  is  the  secretary  and  treasurer  ol 
the  American  Supply  and  Machinery  Manu- 

facturers' Association,  with  an  office  at 
410G  Woolworth   Building,   New  York  City. 

The  National  Machine  Tool  Builders' .Association  will  hold  its  spring  meeting  on 
May  20  and  21  at  the  Hotel  Traymore, 
Atlantic  City.   N.   J. 

The  American  Society  of  Mechanical  En- 
gineers will  hold  its  spring  meeting  at  St. 

Louis.  Mo..  May  24.  25,  26,  27,  1920,  and 
will  have  its  headquarters  at  the  Hotel Statler. 

The  American  Iron  and  Steel  Institute 
will  hold  its  spring  meeting  at  the  Hotel 
Commodore,    New   York   City,   May   28. 

The  American  Drop  Forge  Association  will 
hold  a  meeting  at  the  Hotel  Marlboro-Blen- 

heim. Atlantic  City,  N.  J.,  on  June  17,  18 
and  19.  E.  J.  Frost,  of  the  Frost  Q*ar  and 
Forge  Co.,  Jackson,  Mich.,  is  president. 

The  American  Society  for  Testing  Mate- rials will  hold  its  next  annual  meeting 
during  the  week  of  June  21.  1920.  at  the 
New  Monterey  Hotel.  Asbury  Park.  N.  J. 
This  society  has  its  headquarters  in  the 
Engineers'  Club  Building.  1315  Spruce  St.. 
Philadelphia,  Pa.  C.  L.  Warwick  i«  the 
secretary   and   treasurer. 
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Greenlee  Double-End  Center-Drive  Lathe 
By  J.  V.  HUNTER 

Western  Editor,  Anurivan  Machin 

The  machine  described  in  this  article  has  been 
developed  for  rapid  production  work  and  to  a 
certain  extent  is  a  single-purpose  mabhine.     The 

special  features  of  design  which  enable  it  to  turn 
both  ends  of  a  shaft  semi-auto matically  are  clearly 
shown  in  the  illustrations. 

THE  double-end  center-drive  lathe  shown  in  Fig.  1, 
was  developed  by  Greenlee  Brothers  Co.,  Rockford, 
111.,  and  was  originally  designed  for  turning  both 

ends  of  an  automobile  axle  at  the  same  time.  It  is  now 
being  applied  with  equal  success  to  bar  and  shaft  work 
requiring  turning  only  on  the  ends. 

In  this  machine  the  work  passes  through  a  drive  head 
which  may  be  located  somewhere  near  the  center.  The 
tooling  is  varied  to  suit  the  character  of  the  work,  and 

in  this  respect  the  lathe  may  be  classed  as  a  single- 
purpose  machine  because  special  tooling  must  be  built 
up  to  suit  each  particular  piece  of  work.  However,  this 
is  not  a  definitely  limiting  feature  since  several  tooling 
sets  can  be  furnished  and  these,  in  most  cases,  can  be 
as  readily  applied  to  set  up  any  other  t.vpe  of  quantity 
production  machine. 

The  bed  of  the  machine  is  of  heavy  box  section,  closed 

at  both  ends.  It  has  two  sets  of  ways,  one  consisting 
of  a  pair  of  Vs  15  in.  from  center  to  center  for  the  car- 

riages, and  the  other  having  one  flat  and  one  V  for  the 
tailstocks  and  center  drive  head.  Beneath  the  bed  is 

a  steel  chip  pan  draining  to  a  cast-iron  coolant  reservoir below. 

A  main  drive  shaft  extends  lengthwise  through  the 
center  of  the  bed  and  is  driven  through  suitable  reduc- 

ing gears  by  either  a  motor,  or  belt  drive.  With  belt 
drive  a  clutch  is  provided  between  the  pulley  and 
the  gear-drive  shaft.  Where  motor  drive  is  used  no 

such  clutch  is  furnished  as  suitab'e  push-button  electric 
control  is  provided  for  starting  and  stopping  the  motor. 

To  aid  in  quick  stopping  a  lever-operated  brake  is  pro- 
vided for  the  motor-driven  machine. 

For  single-purpose  production  work  no  speed  changes 
are  provided  for  the  main-drive  shaft,  but  these  can  be 

FIG.   1.      GRKBNLEE  36-IN.   DOUBLE-END,  CENTER-Ulil VK   SllAIT    l-ArHlO 

Specifications:  Two  sizes,  36  in.  and  6(1  in.  ;  maximum  diameter 
to  lie  turned.  23  in.  ;  l\ole  throiiBl)  center  of  drive  liead,  3i  in.  ; 
floor  sanice.   36-in.  machine.  44  in,  .x  10  ft.,  60-in.  macliine,   44   in. 

X  12  ft.  :  heiprlit  overall.  64  in.  ;  motor  required,  5  lip.,  1,200  r.p.m.. 
constant  speed;  belt  drive,  16  x  5J-ln.  pulley,  5-in.  belt;  weight. 
36-in.   machine,   4,!l.')il   lb.,   60-in.,   5,4U0   lb. 
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furnished  for  special  cases.  The  drive  gears  are  located 
in  a  box  at  the  right  of  the  machine  bed,  this  box  being 
so  constructed  that  it  may  be  opened  in  order  to  change 
the  gear  ratios  if  it  is  necessary  to  alter  the  speed. 

Center  Drive 

'  A  key  running  the  length   of  the  main-drive  shaft 
serves  to  drive  the  pinion  of  the  center-drive  head  in  all 
positions  of  the  latter  along  the  bed.    The  pinion  trans- 

mits power  to  the  large  gear  of  the  drive  head  through  an 
idler.  Steel  helical  gears  are  used  to  obtain  smooth  silent 
running,  and  the  reduction  from  the  pinion  is  3  to  1.    The 

drive-head  gear  is  mounted  on  two  ball  bearings  11  in. 
in  diameter  carrying  1-in.  balls,  and  these  take  up  all 
thrusts.     The  parts   are   inclosed   to   make  the  center- 
drive  head  housing  dust-proof.     Suitable  oil  and  grease 
reservoirs  are  provided  for  lubricating  the  mechanism. 

The  clutch  for  the  drive  head  is  of  the  full-floating 
type  made  of  two  plates,  each  of  which  is  centralized 

by  two  springs.  Three  self-centering  and  clamping  jaws 
are  used  to  grip  the  work,  these  jaws  being  operated  for 
the  insertion  or  removal  of  work  by  means  of  a  hand 
lever.    The  tailstock  spindles  are  3  J  in.  in  diameter  and 
are  bored  to  No.  5  Morse  taper.  The  spindles  are  run  out 
or  in  by  means  of  handwheels.    The  noses  of  the  spindles 
are  cut, away  on  one  side,  as  shown,  to  clear  the  tools 
when  turning  work  of  small  diameter.     Each  end  of  the 
lathe  has  a  tool  carriage,  with 
a  bearing  21  in.  long,  sliding 

on   two    V-ways.     These   car- 
riages are  securely  gibbed  and 

are    provided    with    separate 
feed    screws    and    oil    wipers. 
On    the    36-in.    machine    each 

carriage  has  a  traverse  move- 
ment of  8  in.  when  the  drive 

head  is  in  the  center  of  the 
bed.       The    large    handwheel 
shown    in    the   center    of   the 

machine  can  be  used  to  oper- 
ate the   feed   screws   through 

the     feed-drive    shaft     (with 
the   feed   clutch   control   lever 

in  neutral  position)  when  it  is 
.  desired  to   do   so   for  setting 

up  the  tooling.     The  tool  car-  fig.  3.  top  view  with  tooling  and  work  in  position 

riage  is  semi-automatic  in  its 
action  and  is  controlled  by  a 
feed  lever  at  the  left  end  of 

the  machine.  This  lever  op- 
erates a  positive  clutch  which 

engages  the  feed  shaft  that 

drives  the  change-gear  mech- 
anism for  the  feed  screws  at 

each  end  of  the  machine. 

Throwing  the  lever  to  the  left 
cau.ses  the  carriage  cross  slides 
to  feed  in  1  in.  which  enters 

the  tools  to  the  full  depth  of 

cut,  thereupon  the  cross-slide 
motion  is  cut  off  and  the  car- 

riages travel  toward  the 
center-drive  head.  At  a  pre- 

determined point  a  dog  on  the 

left  carriage  reaches  an  ad- 
justable stop  on  the  stop  rod 

which  throws  the  feed  mech- 
anism into  reverse.  The  tools 

are  instantly  withdrawn  1  in.  for  clearance,  and  the  tool 
carriages  return  rapidly  to  their  starting  point.  All  of 
the  feed  mechanism  is  then  automatically  stopped. 

Taper  turning  is  done  by  means  of  a  taper  slide  bar. 
The  feed  gears  are  located  in  the  housing  at  the  left 

end  of  the  bed  and  are  driven  from  the  main-drive  shaft 

through  pick-off  gears.  The  feed  and  rapid  traverse 
motions  are  controlled  through  a  system  of  planetary 

gearing.  In  cases  where  different  rates  of  feed  are 
required  on  the  two  feed  .screws  the  arrangement  is 

made  by  changing  the  ratio  of  the  pick-off  gears  on  the 
opposite  ends  of  the  feed-drive  shaft. 

Feed  Rates  Must  Be  Properly  Proportioned 

Both  carriages  must  fini.sh  their  feed  and  be  ready 
for  reversal  at  the  same  instant,  and  this  requires  that 

either  the  respective  feed  rates  must  be  properly  pro- 
portioned for  this  result  or  that  one  tool  carriage  mu.st 

be  in  a  position  to  start  its  cut  the  nece.ssary  period 
before  the  other  tools  get  into  the  work.  The  latter 
result  can  be  accomplished  by  placing  the  carriage  with 
the  shorter  cut,  closer  to  the  tailstock  so  that  it  is  slower 

in  reaching  the  work. 
A  feature  of  the  machine  is  the  back  tooling  which  is 

carried  on  inclined  ways  so  that  the  tool  cross-slides 
stand  at  an  angle  of  30  deg.  from  the  horizontal.  The 
back-tool  slide  bases  are  stationary  and  are  carried  on 
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brackets  which  are  bolted  to  the  center-drive  head  cast- 

ing and  to  the  tailstocks  as  shown  in  Fig.  2.  The  tail- 
stocks  have  flat  planed  ways  to  which  the  brackets  are 

clamped  by  bolts  fitting  in  T-slots  so  that  both  the  cen- 
ter-drive head  and  the  tailstocks  can  be  shifted  as  neces- 

sary for  different  jobs. 
Looking  down  on  the  machine  as  in  Fig.  3,  gives  a 

good  idea  of  the  arrangement  of  one  tooling  set-up.  The 
back  tools  serve  for  facing  off  ends  or  shoulders  and 

FIG.  1. KNl)  VIKW  OF  THE  LATHE  SHOWING 
FKED-GB.^R  BOXES 

necking  down  preparatory  to  grinding  a  fini.sh.  Circu- 
lar form  tools  are  often  used  on  the  back  slides,  since 

these  can  be  removed  for  sharpening  and  replaced  with- 
out changing  their  longitudinal  position.  The  back  tools 

have  no  traver.se  movement  and  can  be  fed  only  straight 
in  or  out. 

These  tools  are  operated  by  means  of  a  rod  on  the 
bottom  of  the  cross-slide  which  sets  down  into  a  slotted 
cam  slide  working  crosswise  of  the  tool  travel  as  can  be 
seen  at  the  left  in  Fig.  4.  The  cam  slide  derives  its 
movement  from  that  of  the  main  carriage  to  which  it  is 
connected  by  an  adjustable  bracket.  More  than  one 

back-tool  slide  can  be  used  when  required  on  the  same 
end  of  the  work. 

A  Chain-Drive  Coolant  Pump 

A  liberal  supply  of  coolant  is  furnished  to  the  tool  by 
a  geared  pump  located  on  the  back  of  the  machine  and  is 

driven  from  the  main-drive  shaft  by  a  chain  drive.  The 
coolant  piping  is  provided  with  a  swivel  joint  so  that 

the  operator  may  swing  it  out  of  the  way  while  replac- 
ing and  removing  work.  The  coolant  flow  is  regulated 

by  a  valve  operated  by  a  rod  extending  through  the 

center-drive  housing  to  the  front  of  the  machine. 

Review  of  Alloy-Steel  Development 
By   J.  W.   Marshall 

In  looking  back  over  the  past  two  decades  we  must 
admit  that  they  have  been  periods  of  great  industrial 
development.  During  this  time  we  have  seen  the 
Diesel  engine  developed,  the  steam  turbine  jump  into 

prominence,  the  gas  engine  and  the  automobile  per- 
fected, and  even  the  old-fashioned  steam  engine 

redesigned  and  greatly  improved. 
The  steel  of  which  many  paits  of  these  engines  are 

formed,  while  still  looking  the  same  to  the  naked  e.ve. 
}ias  undergone  a  truly  remarkable  change.  This  change 

has  been  brought  about  by  a  demand  for  a  steel,  par- 
ticularly by  automobile  manufacturers,  for  purposes  of 

construction  that  would  exhibit  great  strength,  a  high 

elastic   limit   and   great    fatigue-resisting   qualities. 

An  Accidental  Discovery 

Perhaps  the  greatest  discoveiy  of  the  period  was  an 
accident.  I  refer  to  the  discovery  by  Taylor  and  White; 

while  engaged  in  a  work  of  an  entirely  different  char- 
acter— namely,  that  of  standardizing  the  tools  of  the 

Bethlehem  Steel  Co. — they  stumbled  as  it  were,  on  the 

remarkable  qualities  C particularly  the  property  of  red- 
hardness)  of  steel  alloyed  with  tungsten,  or  molybdenum, 
and  manganese  or  chromium.  Truly,  they  astonishec} 
the  world  when,  in  1000,  they  exhibited  the  results  of 
their  discovery  at  the  Paris  exposition.  The  great  depth 
of  cut,  the  thick  chip  and  the  high  cutting  speed  of 
tools  made  from  this  steel  had  never  before  been  shown: 

Like  all  great  discoveries,  there  was  an  aftermath 
involving  the  redesign  of  the  shop  equipment  on  which 

high-speed  steel  was  used,  for  it  was  soon  found  that 
machine  tools  and  belting  were  not  strong  enough  to 
stand  the  strains  or  do  the  work  imposed  upon  them. 

Thus,  the  new  steel,  which  became  known  as  high-speed 
steel,  bet-an  to  revolutionize  the  existing  practice  of 
manufacturing. 

High-Speed  Steel 

High-speed  .steel  is  essentially  an  alloy  of  carbon  steel 
and  tungsten,  or  molybdenum  and  chromium.  In  order 

to  attain  its  red-hard  property,  it  must  first  be  put 
through  a  heat  treatment,  involving  heating  the  steel  to 
the  melting  point  and  cooling  quickly.  Iron  and  steel, 
as  is  well  known,  have  different  properties  depending 
on  the  heat  treatment  received,  being  pearlitic,  or  soft, 
when  annealed,  and  martensitic  in  structure  when  hard- 

ened. This  martensitic  or  hardened  form  is  obtained 

by  heating  the  steel  to  a  point  above  what  is  known  as 
the  critical  temperatuie,  or  the  temperature  at  which 
the  carbon  in  the  steel  goes  into  solution  in  the  iron, 

forming  austenite  or  a  solid  solution  of  -arbon  in  iron. 
Now,  in  the  case  of  ordinary  carbon  tool  steel,  this  criti- 

cal temperature  is  about  1,400  deg.  F.,  while  in  the  case 

of  high-speed  steels,  the  critical  temperature  is  about 
2,000  deg.  F.  This  explains  why  it  is  necessary  to  heat 

high-speed  steels  to  the  melting  point,  a  process  that 
would  be  ruinous  to  carbon  tool  steel.  Again,  when 

steel  has  been  hardened,  or  put  through  a  heat  treat- 
ment that  gives  it  a  martensitic  structure  it  may  be 

tempered,  which  consists  of  gradually  breaking  down 

the  martensitic  structure  into  a  pearlitic  structure — the 
steel  first  being  changed  into  troostite,  then  sorbite,  and 
finally  into  pearlite.  In  the  case  of  carbon  tool  steel, 
the  martensitic  structure  breaks  down  into  troostite  at 

comparatively   low   temperatures,   say   500   deg.   F.     In 
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.  this  form,  the  steel  is  too  soft  to  stand  up  as  a  cutting 
tool.  With  high-speed  steel,  however,  the  martensitie 
structure  is  very  stable  and  does  not  break  down  into 
the  troostitic  form  until  heated  to  1,100  deg.  F. — a 
dull-red  heat.  For  this  reason,  high-speed  steel  is(  said 
to  have  the  property  of  red-hardness,  which  for  a  long 
time  was  thought  to  be  an  entirely  new  and  distinct 
property.  In  reality,  however,  red-hardness  is  not  a 
new  property,  the  breaking  down  of  the  martensite  into 
troostite  merely  being  retarded  by  the  presence  of 
tungsten  and  chromium. 

The  demand  for  a  more  efficient  cutting  tool  was  met 
by  introducing  other  metals  into  the  steel  and  by  giving 
the  steel  an  appropriate  heat  treatment.  It  seems 
reasonable  to  suppose,  then,  that  by  a  proper  com- 

bination of  alloys  and  heat  treatments,  steels  could  be 
developed  that  would  meet  the  needs  of  structural  parts. 
This  did  in  fact  happen.  Unlike  high-speed  steel,  how- 

ever, the  work  was  not  done  in  a  day  but  by  a  gradual 
process  of  experiment  and  investigation.  It  was  found 
that  steel  containing  nickel,  when  properly  heat  treated, 
was  an  ideal  metal  for  crankpins,  piston  and  connecting 
rods  for  high-speed  engines,  gun  barrels  and  similar 
parts ;  that  steels  containing  both  nickel  and  chromium, 

when  properly  heat  treated,  were  especially  valuable 
for  parts  to  be  hardened  and  tempered  as  the  fine 
structure  thus  produced  has  great  shock-resisting 
power;  that  steels  containing  chromium  and  vanadium 
have  much  the  same  properties  as  nickel-chromium 
steels  with  the  additional  advantage  that  they  are  easier 
to  machine  and  forge;  and,  only  recently,  that  a  high 
chromium  steel,  containing  from  11  to  14  per  cent  of 
chromium,  has  special  advantages  for  use  in  exhaust 
\alves  of  airplane  engines,  owing  to  its  resistance  to 
scaling  or  oxidation  at  high  temperatures. 

Structural  Alloy  Steels  and  Heat-Treatment 

Structural  alloy  steels  are  never  used  except  in  the 
heat-treated  condition.  The  purposes  of  the  heat- 
treating  operations  are  twofold :  To  remove  the  internal 
stresses  in  the  metal  and  secure  the  steel  structure 

necessarjr  for  greatest  strength,  high  elastic  limit  and 
fatigue-resisting  properties.  It  is  the  function  of  the 
so-called  double-quenching  treatment  to  secure  this 
result.  The  first  treatment  consists  of  heating  the  steel 
to  just  above  the  critical  range  and  quenching.  This 
puts  the  steel  in  the  martensitie  condition.  The  second 
treatment  consists  of  heating  the  steel  to  just  below 
the  critical  range  and  quenching.  This  is  really  a 
prolonged  tempering  operation  and  puts  the  steel  in  the 
sorbitic  condition,  hardened  steels  becoming  sorbitic 
when  heated  to  1,100  deg.  F.  and  quenched.  Experi- 

ment has  demonstrated  that  when  in  this  sorbitic  state, 
steels  have  the  finest  structure,  greatest  strength,  high 
elastic  limit  and  fatigue-resisting  qualities.  They  fur- 

ther have  a  reasonable  amount  of  ductility.  The 
reheating  operation  also  removes  the  internal  stresses 
set  up  in  the  metal  by  working,  sometimes  so  great  as 
to    negative   the    natural    strength    of   the   steel.      The 

Carbo.n   Per  Cent 
CURVE  OF  critical  RANGE  OF  CARBON  STEELS 

presence  of  vanadium  has  no  effect  on  the  critical  range 
of  the  steel,  and  the  effect  of  nickel  and  chromium  on 
the  critical  range  is  so  slight  that  for  practical  pur- 

poses it  may  be  neglected.  From  this  it  follows  that 
heat-treatment  temperatures  for  alloy  structural  steels 
may  be  taken  equal  to  those  of  carbon  steels;  that  is, 
the  variations  of  heat  treatment  will  depend  upon  the 
percentages  of  carbon  the  steels  contain.  A  curve 
similar  to  the  one  shown  herewith  may  prove  convenient 
for  determining  the  upper  and  lower  limits  of  the  crit- 

ical range. 

The  cross-hatched  area  indicates  the  critical  range 
of  carbon  steels. 

Experiences  with  the  Metric  System 
By  Thomas  W.  R.  McCabe 

My  first  introduction  to  the  metric  system  was  in 
1887,  when  I  was  in  business  for  myself  making  gages 
and  other  specialties  to  be  used  in  manufacturing. 
Among  the  devices  which  were  produced  was  one 
which  had  a  series  of  holes  varying  by  64ths  from  1  to 
1  inch. 
From  an  advertisement  in  the  American  Machinist, 

we  received  an  order  from  Russia  for  these  parts,  speci- 
fying metric  sizes  for  the  holes.  None  of  us  knew  any- 
thing about  this  .system  of  measurement  but  we  got  busy 

and  learned,  after  some  investigation,  that  there  were 
25.4  mm.  in  one  English  inch.  Finally  after  a  great 
deal  of  effort  we  converted  the  English  sizes  into  the 
nearest  metric  equivalent  and  marked  our  standard 
device  with  the  corresponding  metric  sizes.  We  shipped 
those  tools  to  Russia,  and  later  were  much  surprised  to 
receive  a  duplicate  order. 
My  second  experience  was  as  master  mechanic  in  a 

factory  that  was  starting  up  after  being  closed  for  three 
years.  This  factory  under  the  old  owners  had  adopted 
a  beautiful  system  of  metric  diameters  and  English 
lengths. 

We  started  with  about  three  of  the  old  toolmakers  and 

some  twenty  or  more  new  men,  the  latter  knowing  noth- 
ing about  the  metric  system  and,  as  I  later  found,  caring 

less.  In  the  tool  crib  we  had  taps,  reamers,  plug  and 
ring  gages,  arbors,  etc.,  which,  with  all  the  drill  wire, 
were  in  metric  sizes.  The  three  old  hands  had  been 
taught  to  reduce  the  millimeter  into  thousandths  of  an 
inch,  so  that  when  they  wanted  anything  from  the  crib 
they  would  make  their  deductions  accordingly. 

Owing  to  the  fact  that  the  new  owners  were  also 
owners  of  another  factory  in  a  different  part  of  the 
country,  and  all  our  conversion  tables  were  much  the 
t^ame  as  were  used  in  their  other  plant,  you  may  judge 

that  it  was  some  job  to  obtain  a  crib-tender  who  would 
stick  long  enough  to  become  acquainted  with  our  system. 
In  employing  a  new  man  I  always  inquired  if  he  knew 
anything  about  the  metric  system,  and  the  answer  al- 

ways was  "No!  but  I  would  like  to  learn." 
After  they  got  started  I  found  that  they  only  thought 

they  wanted  to  learn. 
After  two  very  trying  years,  I  threw  up  my  hands 

and  swore  "Never  again."  I  have  been  workman,  fore- 
man, superintendent,  and  factory  manager  for  a  number 

of  years,  and  I  try  to  keep  in  touch  with  cuiTent  events, 
but  I  am  commencing  to  believe  that  the  hot-air  artists 
are  going  too  fast  a  pace  a^d  that  I  will,  in  common  with 
the  rest  of  the  old  mechanics,  have  to  throw  up  the 

sponge. 
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This  enormous  output  of  pistons  makes  it  pos- 
sible to  utilize  practically  any  method  that  may 

be  deemed  desirable  by  the  engineers,  and  it  is 
extremely  interesting  to  note  those  which  have 
been  chosen  under  these  conditions.  It  should 
be  understood,  however,  that  it  is  the  policy  of 
the  Ford  engineers  to  make  such  changes  from 
time  to  time  as  may  be  deemed  best,  and  that  it  is 
highly  probable  that  some  of  the  methods  here 
shovm  may  have  been  recently  replaced  by  others. 

ON  A  BASIS  of  3,000  cars  to  each  16-hr.  day,  and 
a  repair  schedule  of  over  9,000  pistons  per  day, 
the  output  of  the  piston  department  is  scheduled 

to  produce  over  21,000  pistons  per  day,  or  more  than 
1,300  per  hour.  It  should  be  further  noted  that  extreme 
care  is  taken  in  the  various  operations,  and  that  the 
pistons  are  very  carefully  inspected  before  being  passed 
to  the  assembling  department.  Bronze  bushings  are 

used  in  the  piston-pin  holes  instead  of  having  the  piston- 
pin  bearing  directly  in  the  iron  casting,  this  being  done 

to'  make  renewal  easy  after 
wear  takes  place.  It  will 
also  be  noted  that  the  sides 
of  the  piston  are  relieved, 
but  by  a  method  which  is 
entirely  different  from  any 
yet  illustrated.  The  main 
operations  are  shown  by 
the  transformation  dia- 

gram in  Fig.  1,  the  num- 
bers corresponding  to  the 

figures  showing  how  these 
operations  are  performed. 
The  facing  and  boring  of 
the  open  end  of  the  piston 
skirt  is  done  by  two  differ- 

ent methods,  the  one  shown 
in  Fig.  2  being  done  on  a 
small  three-station  ma- 

chine, and  the  other,  shown 
in  Fig.  3,  on  a  heavy  hand 
turret  machine.  The  two 
machining  heads  of  the  first 
machine     bore,     face     and 

The  data  on  the  machining  of 
automobile  pistons  gathered  on  the 
following  pages  make  up  the  first  of 
two  composite  articles  on  the  subject. 
In  line  with  the  announcement  which 

appeared  in  our  April  1  issue  we  have 
grouped  the  practices  of  several  com- 

panies in  one  article  so  that  compari- 
son of  methods  will  be  as  easy  as 

possible.  The  companies  whose 
methods  are  described  here  are  Ford, 
Cadillac,  Autocar  and  Chandler. 
Others  to  come  include  White,  Pack- 

ard, Franklin  and  Winton. 

ream  the  end  of  the  piston  skirt.     The  chuck  jaws  and 
the  tools  used  are  quite  similar  in  both  cases. 

Figs.  4  and  5  show  two  methods  of  drilling  the 
piston-pin  hole,  the  first  being  done  in  the  conventional 
double-headed  machine  of  the  New  Britain  type,  and 

the  next,  a  special  Foote-Burt  vertical-station-type 
machine.  These  two  machines  require  almost  no  ex- 

planation, the  first  because  most  mechanics  are  familiar 
with  it  and  the  second  because  its  operation  is  obvious 

from  the  photograph. "  The  pistons  are  easily  handled 
on  both  machines,  and  both  drill  and  ream  before  re- 

leasing the  work. 
The  machine  shown  in  Fig.  5  drills  and  reams  four 

pistons  at  the  same  time. 

The  pistons  are  turned  on  the  vertical-spindle  Foote- 
Burt  machine  shown  in  Fig.  6,  the  pistons  fitting  over 
the  mandrel  A  while  a  short  pin  allows  the  eye  B  to 
pull  them  firmly  in  place.  The  turning  tool  is  shown 
at  C,  the  head-facing  tool  at  D,  and  the  chamfering  and 
grooving  tools  are  held  in  the  block  E. 

The  forcing  of  the  bronze  bushing  into  the  piston- 
pin  hole  is  done  by  a  very  ingenious  punch  press  die, 
as  shown  in  Fig.  7.     This  in  reality  carries  a  sub-press 

which  guides  the  mandrel 
A  over  which  a  bronze  bush- 

ing is  slipped  until  it  rests 
at  the  botom  as  at  B.  A 
piston  is  then  slipped  over 
the  mandrel  and  a  second 

bushing  put  on  the  man- 
drel on  top  of  the  piston. 

A  single  movement  of  the 

upper  die  C  forces  the  pis- 
ton down  over  the  lower 

bushing  and  forces  the  up- 
per bushing  into  the  upper 

hole  in  the  piston.  This 
is  performed  more  rapidly 
than  it  can  be  described. 

The  usual  cam-actuated 
lathe  carriage  was  first 
used  for  relieving  the  sides 
of  the  pistons  over  the  pin 

bosses  as  in  Fig.  8.  Grind- 
ing was  also  experimented 

with.  These  methods  have,  • 
however,    given   way   to   a 
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FiC.  1.     TIIAXSFOR.MATION  CHART  OF  FORD  PmTONS 

riG.    2.      BORING   OPEN  END   ON   SPECIAL,   MACHINE 

FIG.   3.      1  SORING  OPEN  END  ON  TURRET  L.VTHE 

FIG.    4.      DOUBLE-HEAD   MACHINE    FOR    PISTON-PIN   HOLE 

very  novel  plan  by  which  the  sides  are  shaved  or  shaped 
in  a  punch  press  by  means  of  a  special  tool  head  as  shown 
in  Fig.  9,  and  in  detail  in  Fig.  10.  The  piston  is 
placed  on  the  slide  A  as  shown,  and  pushed  into  position. 
The  ram  is  then  tripped  and  the  special  tools  in  each 
side  of  the  head  take  12  cuts  over  the  piston  from  one 
ring  groove  to  the  next,  as  can  be  seen. 

Shaving  Piston  Clearance 

The  main  details  of  the  construction  of  this  fixture 
are  shown  in  the  two  views  in  Fig.  10.  The  various 
parts  are  designated  by  the  same  letter  in  both  views 
and  in  Fig.  9.  After  the  piston  has  been  placed  on  the 
slide  A  so  that  the  piston-pin  bosises  center  themselves 
in  the  V-blocks  B,  the  slide  is  pushed  back  into  posi- 

tion and  the  clamp  C  brought  down  on  top  of  the  piston 
by  means  of  the  rod  D.  The  cam  E  and  the  handle  F 
hold   the  piston  firmly  during  the  shaving   operation. 
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FIG.    5.      SPECIAL  MACHINE   FOR  PISTON-PIN   HOLE FIG.  9.     SPECIAL  METHOD  OF  CUTTING  SIDE  RELIEF 

FIG.   6. M.\CHINE  USED  IN  TURNING,   FACING 
AND    GROOVING 

FIG.   7. 
PRESSING  IN   BRONZE RUSHINGS 

The  half-sectional  view  .shows  the  piston  in  po.sition 
on  the  centering  blocks  B  and  the  position  of  the  clamp 
C  on  the  piston  head.  This  view  also  shows  the  .shav- 

ing tool  G  in  section,  this  being  shaped  to  the  radius 
of  the  piston.  This  tool  is  held  in  the  block  H  by  means 
of  the  clamping  wedge  shown,  the  end  being  thoroughly 
backed  up  as  can  be  seen.  The  block  H  has  a  regular 
clapper-box  construction  so  as  to  relieve  the  tool  on  the 

upward  stroke.  It  is  carried  in  the  plate  above  it,  to 
which  is  fastened  the  rollers  I,  by  which  the  whole  slide 
is  moved  toward  the  center  under  control  of  the  cam  J. 
The  springs  K  hold  the  rollers  against  the  cam  ring 
and  force  the  tools  back  to  the  starting  position  after 
the  twelfth  stroke. 

The  cam  ./  is  rotated  by  means  of  a  ratchet  on  the 
outside  after  each  downward  stroke  of  the  ram  carry- 
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FIG.    8.      CUTTING    SIDE    RELIEF    IN   LATHE 

PIG.   11.      FINISH-TURNING   AND  GROOVING   OF   PISTON 

DETAILS   OF   CUTTING   HEAD 

FIG.  12.      REAMING  THE  BRONZE  BUSHING 

ing  the  shaving  tool.  Motion  is  imparted  to  the  pawl, 
which  turns  the  cam  through  the  arm  L,  this  being 
shown  connected  to  the  floor  in  Fig.  9,  and  broken  in 
Fig.  10.  Experience  has  shown  that  this  shaving  can 
be  satisfactorily  done  in  12  strokes  of  the  ram  and  the 
cam  ratchet  js  so  cut  as  to  turn  the  cam  the  desired 
amount  at  each  stroke  of  the  press. 

As  the  forcing  in  of  the  bushing  and  the  shaving 

of  the  sides  have  a  tendency  to  distort  the  piston,  a  fin- 
ishing operation  is  necessary  to  keep  them  to  the  re- 
quired standard.  This  is  done  in  the  machine  shown  in 

Fig.  11,  the  piston  being  held  in  position  by  an  eye  and 
pin  through  the  pin  holes  as  in  all  the  machining  opera- 

tions. Especial  care  is  taken 
to  insure  accuracy  in  this 
operation,  after  which  the 

piston-pin  bushings  are  fin- 
ally reamed  in  the  simple  fix- 
ture shown  in  Fig.  12.  The 

pistons  are  then  ready  to  be 
forwarded  to  the  inspection 

department. 
Inspection 

The  inspection  bench  is  con- 
veniently located  and  the  pis- 

tons are  carefully  sorted  as  to 

diameter,  the  high  limits  be- 
ing utilized  in  repair  work  as 

oversize  pistons.  These  are, 
however,  carefully  gaged  by 
methods  which  are  both  rapid 
and  accurate,  and  which  show 
great  ingenuity  on  the  part 
of  the  designers.  These  are  a 
revelation  to  those  not  fa- 

miliar with  rapid  gaging  and 
will  be  shown  in  detail  in  a 

later  article.  The  main  ob- 
jects are  to  reduce  handling 

to  a  minimum  and  to  secure 
accuracy  as  there  must  be  no 
guesswork  as  to  the  actual 
diameter. 
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A  Compact  Piston-Making  Department 
The  piston-making  department  of  the  Cadillac 
Motor  Car  Co.  is  perhaps  one  of  the  best  ex- 

amples of  compactness  in  the  arrangement  of 
machines  and  the  securing  of  a  large  product 
from  a  limited  floor  space.  Whether  this  is 
entirely  advantageous  will  be  determined  by  the 
layout  of  its  new  plant,  which  is  now  under  way. 

THE  making  of  pistons  for  the  Cadillac  car  means 
the  production  of  approximately  800  pistons  per 
day,  allowing  for  the  usual  number  of  spare  parts 

and  defects  found  at  the  final  inspection.  The  neces- 
vsity  for  this  large  output  in  a  shop  of  limited  size  has 
developed  an  extremely  compact  arrangement  of  ma- 

chinery which,  while  it  secures  the  desired  product,  is 
probably     more     crowded 
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more 
than  would  be  the  case 

if  the  production  engi- 
neers could  have  secured 

more  floor  space  for  it.  It 
is  an  excellent  example 
of  what  can  be  done  under 
adverse  circumstances,  and 
the  methods  of  handling 

the  work,  as  well  as  ma- 
chining it,  are  extremely 

interesting. 
The  transformation 

sheet,  Fig.  1,  shows  the 
sequence  of  the  main 
operations,  the  heavy  lines 
showing  where  each  operation  is  performed,  and  the 
black  triangles  the  points  at  which  the  piston  is  held 
in  the  various  fixtures.  The  first  operation  is  to  rough- 
turn  and  rough-groove  the  piston  as  shown  in  Fig.  2. 

This  also  shows  the  method  of  handling  pistons  from 

one  operation  to  the  next  by  means  of  the  inclined  run- 
ways placed  between  the  two  rows  of  machines.  These 

runways  enable  the  operator  to  pick  out  work  as  he 
needs  it,  and  in  some  cases  arrangements  are  made  so 
that  the  auxiliary  chute  shown  will  be  of  assistance. 

8 

FIG.    1.      TRAN.SFORMATION    SHBKT 

The  pistons  roll  by  gravity  from  one  machine  to  the 
next,  the  amount  of  incline  being  so  proportioned  as  to 
carry  them  to  the  desired  points. 

The  first  inspection  is  made  after  the  rough-turning, 
and  the  pistons  go  to  the  stockroom,  from  which  they 
are  issued  to  the  piston  department,  with  the  assurance 
that  after  this  they  are  annealed  and  sandblasted.  The 
next  machining  operation  is  shown  in  Fig.  3,  where  the 
grooved  end  of  the  piston  is  held  in  a  substantial  two- 
jaw  chuck  and  the  open  end  bored  and  faced. 

The  mandrel  which  holds  the  piston  in  the  machine 
shown  in  Fig.  2,  can  be  seen  in  detail  in  Fig.  4.  Re- 

cesses are  provided  for  the  piston-pin  bosses  and  the 
expansion  pieces  A  and  B,  controlled  by  a  central  spin- 

dle, grip  the  piston  on  the  inside  and  hold  it  firmly. 
Next  comes  the  drilling  of  the  piston-pin  hole 

which    is    done    on    the    special    machine    shown    in 
Fig.  5.  Here  the  piston 
is  centered  by  the  open 
end  of  the  skirt  and  held 
in  position  by  the  screw 
clamp  A  operating  in  the 
arch  yoke  B.  This  yoke 
swings  down  out  of  the 
way  while  removing  and 
replacing  pistons,  the  stop 
C  preventing  it  from 

being  raised  too  far  with- 
out undue  attention  on  the 

part  of  the  operator.  This 
is  only  the  rough-boring, 
the  piston-pin  holes  being 
afterward  finished  by  line- 

reaming,  as  shown.  This  illustration  also  shows  the 
use  of  the  inclined  runways  in  saving  room  in  the  aisles 
for  the  usual  tote  boxes  and  the  labor  transportation, 
providing  a  constant  stream  of  work  to  the  machine. 

After  the  holes  are  drilled,  the  inside  faces  of  the 
piston-pin  bosses  are  milled  at  the  same  setting  and 
in  the  same  fixture.  In  order  to  show  this  more  clearly, 
the  piston  has-been  removed  in  Fig.  6,  showing  one  of 
the  milling  cutters  D,  which  is  supported  in  the  block 
E.     This  block  is  narrow  enough  to  come  between  the 
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FIG.    2.      ROUGH-Tl'RNINO    .\ND   GROOVING FIG.  3.     BORING  Oi'K.V  liXU  UF  SKIRT 
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FIG.  4.     MANDREL.  FOR  HOLDING  PISTONS 

KTO.    fi.      FIXTI-RR  FOR   .\lTI.I>IXO   I.VSTDR  OF  ROSSES 

^J'FCIAL   .MArHl.NB  FOR   REAMING 

FIG.    5.      DRILLING    FOR   PISTON   PINS 

piston-pin  bosses,  and  also  contains  the  gearing  neces- 
sary to  drive  these  milling  cutters. 

This  illustration  also  shows  the  operation  of  the 
clamping  device  more  clearly,  the  same  reference  letters 
being  used  as  in  Fig.  5.  It  also  shows  the  centering 
incline  F  and  the  connecting  link  G  by  which  the  milling 
cutters  are  moved  across  the  ends  of  the  bosses,  and 
back  out  of  the  way  for  the  next  drilling  operation.  The 
position  of  the  handle  H  shows  how  this  is  operated. 

After  this  comes  the  finish-turning  of  the  outside 
diameter,  hand-reaming  of  the  open  end,  and  rough- 
grinding  of  the  piston  surface.  Then  the  piston-pin 
holes  are  reamed  in  the  machine  shown  in  Fig.  7.  The 
pistons  are  centered  in  the  usual  way  by  the  piston-pin 
bosses,  tested  by  the  pin  A,  which  is  pushed  into  the 
drilled  holes,   and  then   removed.     The  piston   is   next 

clamped  in  much  the  same  way 

as  in  the  first  drilling  opera- 
tion. Then  the  reamers  shown 

are  used  one  after  the  other, 
the  first  being  the  through 
reamer  at  B.  The  other 
reamers,  C,  D,  and  E,  ream 
first  the  lower  boss  and  then 

the  upper  boss,  as  can  be  seen. 
The  machine  used  is  a  special 
turntable  machine,  built  for 
this  purpose  and  indexed  by 
means  of  the  arm  F. 

The  holes  for  the  piston- 
pin  locking  screws  are  next 
drilled,  spot-faced  and  coun- 
terbored  with  the  three 
spindles  of  the  machine  shown 
in  Fig.  8.  An  interesting 
feature  of  the  drilling  opera- 

tion is  the  sliding  head  A 
which  carries  the  drilling 
bushing  B,  which  is  guided 
into  its  proper  position  by 
the  rods  C  and  held  down 

by  a  s  p  r  i  ng  behind  the 
spindle.  This  spring  is 
of     the     prcr         length     to 
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FIG.    8.      DRILLING,    SPOTTING   AND    COUNTERBORING    FOR    SETSCREW 

raise  the  head,  carrying  the  bushing  up  out  of  the 
piston  when  the  drilling-machine  spindle  is  raised. 
The  spot-facing  is  done  at  D  and  the  counter-boring 
at  E,  the  pistons  being  located  in  each  case  by  the 
hole  fitting  over  a  pin  in  the  back  of  the  fixture. 
This  is  a  simple  method  of  handling  these  pistons  very 
rapidly,  and  one  which  has  worked  out  very  satisfac- 
torily. 

Sizing  the  Grooves  With  Rollers 

Fig.  9  shows  the  next  operation,  which  consists  of 
rolling  the  pistpn-ring  grooves  to  size  by  means  of  the 
three  steel  rolls  A  carried  in  the  substantial  supporting 
frame  B.  This  has  been  found  the  most  satisfactory 
method  of  sizing  these  grooves  and  has  the  additional 
advantage  that  it  compresses  the  metal  on  the  sides  of 
the  grooves,  putting  it  in  better  condition  to  resist  the 
wear  of  the  rings. 

This  is  the  last  operation  illustrated,  but  is  followed 
by  the  hand-reaming  of  the  open  end  before  the  finish- 

FIG.    3.      FINISHING    CiROOVE.S   BY    ROLLING 

grinding;  a  second  rough-grinding;  finish-grinding; 
grinding  taper  at  the  upper  end  of  piston  above  the 
grooves;  inspection;  cutting  off  centers  and  facing  the 
ends;  grinding  the  top  end;  polishing;  boring  the  oil 
holes;  another  inspection;  followed  by  burring  and  test- 

ing for  cracks;  rough-  and  finish-reaming;  finish-boring 
and  reaming;  after  which  it  is  ready  for  assembling 
with  the  connecting-rod. 

To  those  who  are  only  familiar  with  the  manufactur- 
ing of  larger  pistons,  some  of  these  operations  may 

seem  like  unnecessary  refinements.  It  must  be  remem- 
bered, however,  that,  though  these  are  comparatively 

small  pistons,  they  are  used  in  a  fairly  high-speed 
motor,  and  that  balancing  is  of  the  utmost  impor- tance. 

In  spite  of  these  numerous  operations,  however,  which 
total  up  to  27,  in  addition  to  the  various  inspections,  the 
manufacturing  methods  enable  them  to  be  produced  at 
comparatively  low  cost. 

Machining  Chandler  Pistons 
While  the  methods  used  by  the  Chandler  Motor  Car 

Co.  are  somewhat  similar  to  those  used  by  other  build- 
ers, the  simplicity  of  the  fixtures  used  makes  them  of 

interest  at  this  time. 

As  only  a  few  of  the  piston  operations  are  shown, 
the  transformation  sheet  has  been  omitted  and  only 
the  halftone  illustrations  used.  The  open  end  of  the 
skirt  is  first  bored  and  faced  as  a  working  point  for 
future  operations,  after  which  the  piston  goes  to  the 
simple  drilling  jig  shown  in  Fig.  1.  The  piston  is  lo- 

cated with  reference  to  the  pin  bosses  by  forked  pro- 
jections on  the  centering  stud,  and  the  simple  latch 

and  screw  shown  hold  the  piston  firmly  in  position  dur- 
ing the  drilling  operation. 

The  piston  is  next  turned,  faced,  and  grooved  on  the 
semi-automatic  machine  shown  in  Fig.  2,  the  piston-pin 
hole  being  used  for  drawing  it  back  firmly  against  a 
special  chuck. 

The  piston-pin  hole  is  then  reamed  in  the  fixture 
shown  in  Fig.  3,  the  reamer  having  a  long  pilot  which 
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FIG.  1.     CROSS-DRILLING  THE  PISTON-PIN  HOLE 

the  eight  holes  very  easily.  The  indexing  is  done  by 
means  of  the  latch  A,  while  the  work  is  turned  by  the 

knurled  handle  B.  It  will  be  noted  that  the  oil  holes 

are  drilled  in  the  lower  ring  groove,  which  in  this  case 

is  below  the  piston-pin  hole  but  not  near  the  extreme 
end  of  the  skirt. 

Fig.  5  shows  the  racks  in  which  the  pistons  are 

kept  after  they  approach  completion,  each  rack  holding 
224  pistons  on  each  side.  These  racks  are  equipped 

with  large  casters  having  roller  bearing  tops  and  are 

easily  handled  from  department  to  department  in  spite 
of  their  size  and  weight. 

FIG.  2.     TURNING  PISTONS  IN  SEMI-AUTOMATIC  MACHliNE 

fits  a  hardened-steel  bushing  in  the  inner  end  of  the 
chuck.  The  piston  is  located  endwise  by  the  permanent 
stop  A  and  the  adjustable  clamp  B  holds  it  firmly  in 
position.  This  chuck  runs  on  the  end  of  the  spindle 
of  an  ordinary  turret  lathe,  which  allows  several  ream- 

ers to  be  used  in  rapid  succession.  The  bosses  are  also 
back-faced  by  special  cutters  while  held  in  this  chuck. 

The  oil-drainage  holes  are  drilled  in  the  fixture  shown 
in  Fig.  4.    This  is  a  simple  indexing  fixture  which  drills 

FIG.  3.    REAMING  THE  PISTON-PIN  HOLE.? 

FIG.   4.     DRILLING  THE  OIL  HOLES FIG.   5.     STORAGE  RACKS  FOR  PISTONS 
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Making  Autocar  Motor  Pistons 
This   article    shows    the    methods    developed    by 

one  of  the  oldest  builders  of  automobile  and  truck 
motors  in  this  country.    It  may  be  said  to  repre-  , 
sent  the  practice  of  a  shop  of  moderate  size,  and 
as  such  will  be  of  special  interest  to  rrmny. 

THERE  are  17  operations  in  the  making  of
  the 

piston  for  the  Autocar  motor,  the  first  being 
to  rough-turn  the  outside  diameter  and  center 

the  boss  at  the  end.  Fig.  1  shows  the  important  op- 
erations. This  is  done  on  a  Reed  lathe,  equipped  as 

shown  in  Fig.  2. 
The  piston  is  centered  from  the  inside  by  means  of 

the  two  sets  of  three  plungers  each,  shown  at  A,  which 
are  expanded  against  the  inner  surface  of  the  casting 

where  they  are  bored  and  faced  at  the  outer  end  to  the 
proper  diameter.  It  will  be  noted  that  the  pistons 
are  held  by  means  of  a  split  bushing  which  is  tapered 
on  the  outside  so  as  to  be  readily  contracted  around 
the  piston,  holding  it  firmly  and  centering  it  accurately 
for  this  operation.  The  two  tools  in  the  cross-slide 
are  used  for  facing  the  end  of  the  piston  skirt. 

The  head  is  then  rough-faced,  the  piston  being  driven 
by  a  flattened  mandrel,  which  centers  the  back  end  by 
the  bore  of  the  skirt.  The  solid  end  of  the  piston 
is  supported  by  the  center  which  has  been  previously made. 

How  THE  Pistons  Are  Driven 

Following  is  the  rough-turning  of  the  ring  groove 
as  shown  in  Fig.  4.  This  shows  the  construction  of 
the  driver  with  its  flattened  end  at  A  and  the  centering 
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FIG.  1.     TRAXSFORMATION  SHEET 

by  a  cone  operated  through  the  hollow  .spindle.  The 
end  of  the  piston  locates  against  the  pins  B,  while  the 
piston-pin  boss  slides  into  the  recess  C,  which  acts  as 
a  driver  for  the  piston  during  the  turning  operation. 
While  held  in  this  position,  a  center  is  drilled  and 
countersunk,  as  at  D,  on  the  end  of  a  boss  cast  on  the 
end  of  the  piston  to  be  used  in  future  operating.  The 
surface  is  turned  with  three  tools  so  as  to  reduce  the 
amount  of  travel  necessary. 

The  next  operation  is  to  anneal  the  pistons  by  heating 
in  a  furnace  to  from  1100  to  1150  deg.  F.,  after  which 
they  are  cooled  in  air.  After  the  annealing,  the  cylin- 

ders are  held   in   the  special   chuck,   shown   in   Fig.   3, 

portion  at  B.  It  also  shows  the  way  in  which  the 
grooving  tools  are  held  in  the  tool  block,  being  separated 
by  distance  pieces  so  •  as  to  make  it  easy  to  set  up 
these  tools   after  regrinding. 

Then  follows  the  finish-turning  of  the  diameter  to 
4.477  in.  to  allow  for  grinding;  finish-turning  the 
head  end ;  finish-turning  the  grooves  to  0.3122  to 
0.31227  in.  for  the  rings;  finishing  sides  and  chamfer- 

ing grooves,  boring  and  reaming  for  the  piston  pin  to 
1.225  to  1.230  and  1.1557  to  1.1562  in.,  these  being  the 
two  diameters  on  the  piston  pin.    The  drilling  for  the 

KH"..    :;.       DHIVKK    AND   TOOLS    K(JR    KOl'l  11  l-TrK.N'l.\'U FIG.    3.      HOLDING    inSTON    FOR   BORING    SKIRT 
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FIG.  4.     GROOVING  FOR  PISTON  RINGS 

piston  pin  is  done  in  a  special  chuck  which  holds  the 
piston  at  right  angles  to  its  outside  diameter  and 
guides  the  drill  and  boring  bar  so  as  to  obtain  a  piston- 
pin  hole  square  with  the  piston  itself. 

Then  the  piston-pin  boss  is  milled  to  J-in.  diameter 
to  assist  in  drilling  and  tapping  for  the  piston-pin  set- 
screw.  Clearances  of  2i'i  in.  are  milled  between  the 
piston-pin  bosses  by  a  special  milling  head,  after  which 
the  outside  diameter  is  ground  to  4.4746  in.  and  the 
head  ground  to  its  proper  length  from  the  skirt  end. 

The  final  inspection  gage  is  shown  in  Fig.  5.     It  is 

FIG.    5.      FINAL,   INSPECTION    GAGE 

a  cast-iron  stand  of  substantial  dimensions  and  car- 
ries a  hardened-steel  bushing  representing  the  cylinder, 

but  of  the  proper  diameter  to  give  suitable  piston 
clearance   for   oil. 

Boats  Driven  by  Airplane  Propellers 
By  George  F.  Paul 

The  need  for  modern  methods  of  navigation  on  the 

rivers  of  French  colonies  has  spurred  the  French  Min- 
istiy  of  Marine  to  make  experiments  with  a  view  to 
using    motor-driven    aerial    propellers    as    the    motive 

TEST   OF   MOTOR   AND   PROPELLER    ON    A   C.A.XAL    B.\RGE 

power.  The  first  of  these  experiments  was  made  at 
Joinville,  near  Paris.  An  automobile  engine,  fitted  with 
an  ordinary  airplane  propeller,  was  installed  on  board 
a  canal  barge  as  shown  in  the  illustration.  This  engine 
developed  from  20  to  25  hp.,  and  with  this  unique 
apparatus  was  able  to  drive  the  barge,  which  was  130 
ft.  long,  through  the  water  at  a  speed  of  about  three 
miles  an  hour. 

The  second  series  of  trials  was  made  at  Toulouse, 
on  the  Garonne  River,  and  at  Carcassonne,  on  the  Canal 
of  the  South,  with  a  small  air-propeller  driven  by  a 
3-hp.  motor.  This  apparatus  was  installed  on  a  barge 
25  ft.  long,  and  produced  a  speed  of  eight  to  nine 
miles  an  hour.  This  barge,  when  used  as  a  tugboat, 
could  pull  eight  small  boats  carrying  a  total  of  forty 
passengers.  This  same  apparatus,  when  installed  on  a 
large  barge  used  for  lock-repair  work,  and  weighing 
40  tons,  produced  a  speed  of  two  miles  an  hour. 

The  third  series  of  experiments  was  made  with 
propellers  having  different  types  of  blades  and  driven 
by  a  15-hp.  engine  mounted  on  a  small  tugboat,  44  ft. 
long,  9  ft.  wide  and  having  a  capacity  of  12  tons.  These 
trials  took  place  at  Juvisy.  The  greatest  speed  obtained 
was  six  and  one-half  miles  an  hour.  With  an  airplane 
engine  of  17  hp.  mounted  on  a  raft,  32  ft.  long  and 
10  ft.  wide,  it  has  been  a  common  occurrence  with  a 
dozen  passengers  aboard,  to  develop  a  speed  of  seven 
and  one-half  miles  an  hour  on  the  Seine. 

Experiments  made  under  the  direction  of  the  Ministry 
of  Marine  showed  that  this  unique  device  could  be 
used  to  tow  heavy  loads.  For  instance,  with  an  engine 
of  25  hp.,  a  barge  loaded  with  300  tons  of  coal  was 
driven  at  the  rate  of  three  miles  an  hour. 

Those  who  are  enthusiastic  over  the  possibilities  of 

the  aero-propeller,  as  they  call  it,  point  out  that  there 
are  many  conditions  under  which  the  propeller  blades 
of  a  motor  boat  will  not  work  well,  whereas  the  effec- 

tiveness of  the  new  device  is  not  lessened  by  these 
varying  conditions. 

[We  are  somewhat  skeptical  in  regard  to  the  speeds 
said  to  have  been  attained.  While  we  have  no  X'eason 
to  doubt  the  veracity  of  the  author,  we  trust  some 
of  our  readers  will  correct  any  errors. — Editor.] 
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II. 
THE  m

ore  common
 

types  of  packages 

are  as  follows:  Box, 
crate,  bale,  bundle,  barrel, 

drum,  pail,  tub,  sack,  bag 

and  roll.  Shippers  gener- 
ally are  familiar  with 

these  different  types,  al- 
though in  the  case  of 

some  of  them  there  is 
often  difference  of  opinion 

as  to  just  what  they  con- 
stitute. It  is  well,  there- 

fore, at  the  start  to  have 

a  clear  understandi
ng  

of 
what  each  type  is.  A  box 
is  a  rectangular  closed  container  and  is  usually  made  of 
wood,  fiber-board  or  metal.  It  is  the  most  common 
type  of  package  in  use.  Boxes  are  also  sometimes  called 
cases. 

A  crate  is  a  container,  usually  although  not  neces- 
sarily rectangular  in  shape,  consisting  of  a  frame  to 

which  is  fastened  slats  or  braces.  It  may  also  be 
entirely  closed  or  sheathed  over  so  that  it  looks  like  a 
box,  but,  if  so,  it  differs  from  a  box  in  that  it  has 
an  inside  reinforcement  of  framework  or  bracing. 
Crates  are  generally  made  of  wood  although  they  are 
occasionally  of  metal.  A  completely  closed  or  sheathed 
crate  is  frequently  called  a  case. 

A  bale  is  a  package  generally  covered  with  burlap 
or  other  textile  material,  matting  or  reinforced  paper 
and  securely  bound  with  steel  strapping,  wire  ties, 
rope  or  strong  cord.  Bales  are  often  compressed,  either 
by  machines  or  by  very  compact  packing.  A  bale  differs 
from  a  wrapped  bundle  or  package  in  that  it  is  more 
firmly  packed  or  more  securely  wrapped  and  bound. 

The  word  bundle  is  used  in  two  senses;  referring  both 
to  a  package  generally  paper  wrapi^ed  and  as  a  rule 
bound  with  cord,  tape  or  string,  and  also  to  a  package 
consisting  of  a  number  of  articles  bundled  together  and 
bound  firmly  at  several  places  with  wire,  rope,  cord  or 
strapping.  Shovels,  handles,  box  shooks  and  similar 
articles  are  often  shipped  bundled  in  this  manner. 

A  barrel  is  a  closed  cylindrical  container  with  round 
flat  parallel  heads  of  equal  diameter  and  with  sides 

having  a  bulge  or  "bilge."  Barrels  are  usually  made 
of  wood,  metal  or  fiber. 

A  drum  is  a  closed  cylindrical  container  with  round 

Types  of  Packages  and  Methods 
of  Handling 

By  harry  N.  KNOWLTON 
Manager,  Packing  Service  Department,  Satepack   Mills, 

Boston,    Mass. 

This  instalbnent  includes  definitions  and  descrip- 
tions of  the  different  forms  of  packages  used  in 

shipping  goods.  Methods  of  handling  and  pos- 
sibilities of  damage  to  improperly  packed  com- 

modities are  also  taken  up  in  some  detail. 
(.Part  I  was  published  in  ovr  Feb.  12  issue.) 

flat  parallel  heads  of  equal 
diameter  and  with 

straight  sides  without 
bilge.  Drums  are  usually 
made  of  wood,  metal  or 

hber.  A  tub  is  a  cylindri- 
cal container  with  round 

flat  bottom,  usually  tap- 
ering sides  and  round  top. 

The  diameter  of  the  top 
is  usually  larger  than  the 
diameter  of  the  bottom 
and  for  shipping  purposes 

the  top  is  fitted  with  a 

cover.  Tubs  are  gener- 

ally furnished  with  han- 
dles on  the  sides.  They  are  made  of  wood,  fiber  or 

metal.  A  pail  is  very  similar  to  a  tub  but  is  generally 
smaller  and  has  a  different  type  of  handle. 

A  sack  as  a  rule  is  a  closed  container  made  of  burlap, 
cotton  or  other  textile  material  or  sometimes  of  paper. 
Sacks  are  generally  made  of  a  rectangular  piece  of 
material  folded  over  and  the  edges  stitched,  sewed  or 
pasted  together,  leaving  the  top  open  for  filling.  After 
filling  the  top  is  .sewed  or  pasted  together  or  the  loose 
end  gathered  together  and  tied. 

A  bag  is  a  closed  container  very  similar  to  a  sack 
and  is  generally  made  of  textile  material  or  paper. 
Bags,  however,  often  have  a  square  bottom  or  a  round 
bottom  which  gives  them  greater  carrying  capacity 
than  sacks. 

A  roll  is  a  cylindrical  package  usually  covered  with 
burlap,  other  textile  material  or  paper  and  either  bound 
with  cord,  rope,  wire  or  strapping,  or  sewed  up,  or 
pasted.  Rugs,  paper,  and  roofing  are  commodities  which 
are  often  shipped  in  rolls. 

Factors  Governing  the  Selection  of  the  Proper 
Method  of  Packing 

There  are  many  factors  which  have  to  be  taken  into 

consideration  in  deciding  upon  the  pi'oper  method  of 
packing,  among  them  are:  The  character  of  the  com- 

modity to  be  shipped;  the  regulations  of  the  transporta- 
tion companies;  the  protection  necessary  from  loss  and 

damage;  the  cost  of  the  package;  in  the  case  of  foreign 

shipment,  the  customs'  regulations;  the  climatic  condi- 
tions ;  the  port  conditions,  and  the  freight  handling  and 

transportation  facilities  of  the  countrv  of  destination. 
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The  character  of  the  commodity  to  be  shipped  is 
very  often  the  determining  factor  in  the  choice  of 
method  of  packing.  Liquids,  for  instance,  must  of 
necessity  be  shipped  in  air-tight  containers  such  as 
barrels,  drums,  cans  or  bottles.  Small  articles  such  as 
bolts,  nuts,  nails,  rivets,  etc,  must  also  be  shipped  in 
completely  closed  containers  to  prevent  loss  during 
transportation.  Machinery  is  sometimes  shipped  in  an 
open  crate,  sometimes  in  a  completely  closed  crate  and 
sometimes  simply  on  skids  entirely  unboxed  and 
uncrated,  the  type  of  packing  depending  principally 
upon  the  article  in  question  and  its  susceptibility  to 
damage  during  transportation. 

Before  adopting  a  method  of  packing  either  in 
domestic  or  export  shipment  the  packing  regulations  of 
the  transportation  companies  should  be  carefully  looked 
into  to  make  sure  that  the  package  conforms  to  the 
regulations  prescribed  for  the  commodity  in  question. 
In  domestic  shipment  the  railroads,  the  Interstate  Com- 

merce Commission  and  the  express  companies  have 
definite  regulations  concerning  the  accepted  methods  of 
packing,  and  commodities  not  packed  according  to  these 
regulations  are  generally  refused  for  shipment.  In  this 
connection  it  should  be  borne  in  mind  that  goods  con- 

signed for  export  from  interior  points  are  also  subject 
to  these  regulations  since  they  must  first  move  to  sea- 

port by  domestic  shipment.  In  export  shipment,  the 
shipper  should  also  be  certain  that  the  type  of  package 
which  he  selects  conforms  to  the  regulations  of  the 
steamship  companies  and  the  regulations  of  the  foreign 
country  of  destination. 

The  protection  necessary  against  loss  and  damage 
during  shipment  is  one  of  the  most  vital  factors  in  the 
choice  of  method  of  packing.  The  character  of  the 
article  to  be  shipped  largely  determines  the  amount  of 
protection  necessary.  Fragile  articles  must  be  shipped 
in  closed  containers  carefully  protected  against  impact 
and  vibration.  Stoves  are  exceedingly  difficult  to  ship 
without  breakage,  especially  for  export,  because  unless 
very  carefully  packed  they  are  easily  broken.  Some 
textile  articles  are  shipped  in  bales  while  others  are 

FIG.  1.  CONDITION  OF  A  POORI.Y  PACKED  CAR  ON  ARRIVAL 

shipped  in  cases  because  of  the  ever-present  danger  of 
damage  from  bale  hooks.  Some  articles  can  be  shipped 

entirely  unprotected  by  packing  material  without  dam- 
age such  as  angle  iron,  bar  steel,  certain  steel  castings, 

etc.  It  very  frequently  happens  that  commodities  are 
expensively  and  carefully  packed  which  should  not  be 
packed  at  all.  The  shipper  should  determine  just  what 
protection  from  loss  and  damage  is  necessary  for  his 
product  and  then  adopt  the  method  of  packing  which 
will  best  provide  this  protection. 

The  cost  of  the  package  is  a  factor  which  is  also  of 
much  importance  in  choosing  the  method  of  packing. 
Unfortunately,  both  in  domestic  and  export  shipment 
the  item  of  cost  has  too  frequently  been  the  deciding 
factor  in  selecting  the  type  of  package  without  giving 
due  consideration  to  the  more  important  item  of  ade- 

quate protection  from  loss  and  damage.  Naturally,  the 
shipper  wishes  to  keep  his  package  cost  down  to  a 
minimum  because  package  costs  are  an  expense.  How- 

ever, the  use  of  a  type  of  package  which  delivers  the 
goods  to  a  customer  in  a  damaged  condition  is  a  false 
economy  since  it  generally  results  in  a  damage  claim 
and  often  in  loss  of  that  customer.  In  deciding  upon 
the  package  type  the  shipper  should  select  the  package 
which  is  best  suited  to  deliver  his  product  safely  at 
destination  at  minimum  cost. 

A  very  important  factor  in  export  shipment  is  the 

customs'  regulations  of  the  country  to  which  shipment 
is  made.  Some  countries  levy  import  duty  on  the  gross 
weight  of  the  package.  In  this  instance  the  weight  of 
the  container  or  packing  materials  is  a  matter  of  much 
importance  as  it  enters  into  the  duty  along  with  the 
contents  of  the  package.  In  shipment  to  countries  where 
import  duty  is  levied  on  gross  weight,  a  type  of  pack- 

age should  be  selected  which  is  the  lightest  commensu- 
rate with  safety  from  damage  to  the  contents.  Certain 

textile  materials  which  are  shipped  to  South  American 
countries  are  universally  packed  in  bales  in  place  of 
cases,  in  order  to  reduce  import  duty.  The  importance 

of  attention  to  this  point  can  be  appi-eciated  when  it  is 
known    that    in    some    instances,    principally   owing   to 

heavy  containers,  the  duty  on 
American  goods  has  been 
nearly  equal  to  the  first  cost 
of  the  goods  in  the  United 

States.  The  subject  of  cus- 
tomers' regulations  will  be 

gone  into  in  more  detail  in 
another  chapter. 

The  climatic  conditions  of 

the  country  of  destination 
and  to  a  lesser  extent  of  coun- 

tries through  which  the  ship- 
ment passes  en  route  are  an 

important  factor  in  choosing 
the  method  of  packing.  Some 
countries  have  prolonged 

rainy  seasons  and  excessive 
dampness,  and  goods  destined 
for  these  countries  must  be 

shipped  in  waterproof,  often 
hermetically  sealed,  packages 

to  prevent  ruin  of  the  con- 
tents of  the  package  from 

water  and  moisture. 
Excessive  heat  and  cold  are 

other  hazards   which  are  of 
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FIG.    2.      HANDING   CARGO   IN    A    NET FIG.    .3.      TRANSFERRING    FREIGHT   TO   LIGHTER 

great  importance  in  some  instances  and  have  to  be 
taken  into  consideration  in  the  construction  of  packages 
for  very  hot  or  cold  climates.  The  packer  should  be 
familiar  with  the  shipping  routes  and  also  with  the  gen- 

eral climatic  conditions  of  various  countries  through 
which  the  shipment  passes  to  its  ultimate  destination. 

The  port  conditions  and  the  transportation  facilities 
of  the  country  of  destination  or  of  the  countries 
through  which  the  shipment  passes,  are  vital  factors  in 
determining  the  method  of  packing  in  export  shipment. 
Some  countries  have  poor  harbors  and  packages  are  dis- 

charged from  the  ship  into  lighters,  often  in  rough 
weather.  This  method  of  unloading  is  very  hard  on 
packages  due  to  the  up  and  down  movement  of  the 
lighter  and  if  they  are  not  strongly  constructed  they  are 
very  liable  to  damage.  Some  ports  have  inadequate 
storage  facilities  and  packages  may  lie  around  in  the 
open  for  a  considerable  time  with  no  protection  from 
rain,  heat  or  cold.  The  transportation  facilities  in  some 
countries  are  primitive,  all  freight  being  transported  by 
carts,  small  boats  or  by  animal  back.  Packages  destined 
for  such  countries  must  be  small  and  of  light  weight. 

Methods  of  Handling  Freight  in  Domestic  and 
Export  Shipment 

To  pack  intelligently  for  any  market  a  general  knowl- 
edge should  be  had  of  the  methods  of  handling  packages 

during  shipment. 
In  railroad  shipment  light  packages  are  generally 

loaded  into  the  car  from  a  small  truck  by  hand.  Heavy 
packages  are  either  handled  by  means  of  a  crane  or 
hoist  or  they  are  skidded  into  place  on  the  car  on  rol- 

lers. The  unloading  operation  is  generally  more  severe 
than  the  loading  operation  owing  to  the  tendency  of  let- 

ting the  upper  packages  in  the  car,  especially  the  heavy 
ones,  fall  down  on  the  car  floor  by  gravity,  because  this 
is  an  easier  way  than  lifting  them  down.  In  railroad 
transportation  the  sudden  starts  and  stops,  especially  in 
switching,  cause  the  packages  to  drive  against  each 
other  with  great  force  in  cars  which  are  not  loaded  com- 

pactly. It  is  not  an  uncommon  sight  to  see  a  car  of 
package  freight  arrive  in  the  condition  shown  in  Fig.  1, 
due  to  poor  loading  and  rough  handling  of  the  car.  This 
latter  also  produces  severe  weaving  strain  tending  to 
twist  packages  out  of  shape,  especially  those  in  the  lower 
tiers  in  the  car.  This  strain  works  the  nails  back  and 
forth  in  the  box  or  crate  and  greatly  reduces  their 
holding  power. 

In  export  shipment  packages  are  usually  submitted 
to  rougher  handling  than  in  domestic  shipment.  They 
are  handled  a  greater  number  of  times  as  a  rule,  and 
each  transfer  gives  additional  opportunity  for  rough 
treatment  and  loss  and  damage.  The  methods  of  load- 

ing and  unloading  a  ship's  cargo  are  also  conducive  to 
damage  unless  packages  are  strongly  constructed.  The 
most  common  methods  are  the  net,  the  sling  and  the  tray 
method. 

Small  packages  are  generally  handled  with  the 
net  or  tray.  Fig.  2  shows  a  net  full  of  small  packages 

being  discharged  from  a  ship's  hold.  After  the  net  has 
been  lowered  over  the  ship's  side  onto  the  pier  two  cor- 

ners are  released  from  the  cable  hook,  and  as  the  net 
flattens  out  it  is  hoisted  up,  causing  the  packages  to 
tumble  indiscriminately  over  one  another.  The  loaded 
net,  as  it  is  being  hoisted,  also  has  a  very  severe  crush- 

ing action  on  the  packages  in  the  center.  Corners  of 
boxes  are  crushed  into  sides  and  ends  of  other  boxes; 
box  strapping  which  is  insecurely  fastened  is  pushed 
off  over  the  ends  and  much  damage  unavoidably  occurs 
unless  the  packages  are  adequately  constructed.  The 
tray  used  for  loading  and  discharging  cargo  consists  of 
a  heavy  wooden  platform  with  low  sides  and  with  a  rope 
or  cable  attached  to  each  corner  meeting  in  noose  or  ring 
which  is  attached  to  the  hoisting  cable.  The  tray  is  not 
as  hard  on  packages  as  the  net  because  there  is  not  the 
pressure  from  the  sides  which  occurs  in  the  net.  The 
sling  is  used  principally  for  larger  packages  such  as 
heavy  sacks,  and  large  heavy  boxes  and  crates.  Like 
the  net,  the  sling  also  exerts  a  severe  crushing  strain  on 
the  sides  of  the  package  and  large  packages  should  be 
designed  to  resist  this  strain.  Small  freight  is  sometimes 
discharged  from  lighters  or  barges  directly  into  the 

ship's  side,  are  shown  in  Fig.  3. 
Packages  are  often  unavoidably  damaged  because  of 

the  manner  in  which  they  are  stowed  away  in  the  shio. 
Whereas  in  railroad  transportation  there  is  preferential 
loading  of  the  lighter,  weaker  packages  this  practice 
cannot  always  be  followed  in  ship  loading.  The  aim,  of 
course,  is  to  stow  freight  away  so  that  very  heavy  pieces 
will  not  rest  on  light  pieces.  Dunnage  lumber  is  used  to 

assist  in  supporting  upper  tiers  of  packages  and  to  dis- 
tribute the  pressure  evenly  on  the  lower  tiers.  How- 

ever, when  ports  are  congested  and  ships  must  load 
quickly  it  is  not  always  possible  to  stow  freight  away  as 
carefully  as  it  should  be.  Cargo  must  also  be  stowed 
with  respect  to  its  density  so  that  the  ship  rides  well 
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and  preferential  loading  can  be  practiced  only  so  far  as 

it  does  not  affect  the  ship's  stability.  The  importance 
of  stable  loading  can  be  appreciated  when  it  is  known 
that  during  the  war  several  army  supply  ships  had  to  be 
docked  for  repairs  due  to  injuries  received  because  of 
improper  loading. 

The  shifting  of  a  ship's  cargo  during  rough  weather 
also  submits  packages  to  many  stresses  during  transpor- 

tation. The  weaving  strains  referred  to  in  railroad 

shipment  are  especially  severe  and  this  constant  weav- 
ing action  may  seriously  weaken  packages  unless  they 

are  adequately  constructed  and  well  reinforced  with 
steel  strapping. 

One  of  the  worst  sources  of  damage  in  handling  both 
railroad  and  ship  packages  is  the  hook  used  by  freight 
handlers  and  stevedores.  These  hooks  are  much  used 
because  they  are  a  very  convenient  and  efficient  means  of 
handling  small  packages  and  they  save  injury  to  the 
hands  from  splinters,  nails  and  sharp  ends  of  strapping. 
When  used  on  boxes  they  often  puncture  thin  boards, 
and  rip  off  strapping  and  boards.  When  used  on  bales 
they  very  often  puncture  the  burlap  covering  and  lining 
and  seriously  injure  the  contents.  The  damage  on  bales 
by  hooks  is  one  of  the  principal  reasons  why  bales  have 
not  been  more  universally  adopted  in  place  of  boxes  for 
shipping  textile  materials. 

A  Problem  in  Change  Gearing 
By  J.  Crommell 

In  looking  over  some  old  numbers  of  the  American 
Machinist  I  came  across  a  problem  in  lathe  gearing  by 
George  B.  Grant,  published  in  the  issue  of  April  8,  1891. 
The  problem  was  to  find  the  change  gears  to  cut  47 
threads  in  12.37  in.,  the  lead  screw  being  7  per  inch 
and  all  the  gears  from  15  to  100  teeth  being  available. 

Give  this  problem  to  a  dozen  lathe  hands  and  the 
chances  are  that  no  two  of  them  would  select  the  same 
pair  of  gears.  The  boss  may  take  it  into  the  office  and 
after  a  lot  of  calculation  and  explanation  get  the  answer 
within  a  row  of  lampposts,  or  he  may  not. 

Mr.  Grant  has  the  right  gears  (35  and  19)  but  he 
went  a  long  way  around  to  get  them.  For  this  and 
similar  problems  there  is  a  shorter  method. 

According  to  Mr.  Grant : 

47  H-  12.37  =  3 

15 
J 
19 

79  + 
5 

3.95  =  nearly  4 

=  Gear  for  lead  screw 

Lead  screw  =  7X5  ~  35  =  Gear  for  stud 

Explanation:  47  h-  12.37  =  3.79  +  =  number  of 
threads  per  inch. 

Multiply  the  decimal  0.97-f  by  any  number  from  1  to 
10  that  will  make  it  tenths  or  hundredths  with  the  least 
remainder,  thus:  0.79  X  5  equals  3.95,  or  nearly  4.  The 
integer  3  multiplied  by  the  same  number  (5)  equals  15, 
and  to  this  we  add  the  4  making  19  the  gear  to  put  on 
the  lead  screw. 

Multiply  the  lead  of  the  lead  screw  (7)  by  the  same 
number  (5)  and  we  get  35  which  is  the  gear  to  put  on 
the  stud.  In  dividing  the  number  of  threads  by  the 
length  of  the  piece  to  get  the  number  of  threads  to  the 
inch,  only  two  places  are  necessary. 

This  problem  can  be  still  further  shortened.  It  is 
evident  that  the  difference  between  3.79-|-  and  3.8  would 
not  materially  change  the  result;  therefore,  multiplying 

7  and  3.8  by  10  gives  70  and  38 — the  stud  and  screw 
gears  respectively;  the  same  proportioned  gears. 

When  a  machine  is  designed  that  must  have  an  exact 
number  of  turns  it  is  generally  an  after  consideration 
and  sometimes  calls  for  expensive  changes.  The  actual 

variation  in  Mr.  Grant's  problem  is  so  small  that  it 
would  trouble  a  precision  lathe  to  show  it. 

Sidetrack  the  fractions  and  it  is  a  kindergarten  job 
to  find  the  gears.  It  would  be  47  turns  in  12  in. ;  there- 

fore we  put  a  47  gear  on  the  screw  and  multiplying  the 
lead  screw  by  the  length  of  the  piece  we  get  7  X  12  = 
84,  the  gear  for  the  stud.  This  is  the  only  pair  of 
gears  between  15  and  100  that  will  do  this  work  with- 

out error. 
Let  us  suppose  we  have  to  cut  6.83  turns  to  1  in.  with 

a  7  lead  screw  (a  rather  unusual  lead,  but  as  Mr.  Grant 
selected  it  we  will  follow  him)  ;  in  this  case  there  is  no 
dividing  to  do. 

6'
 

83 
6 

36  4.98  or  nearlv  5 .  ...  _5_ 

41  =  the  gear  for  the  screw 

7  X  6  =  42  =  the  Gear  for  the  stud. 
By  this  method  the  gears  for  fractional  leads  can  be 
easily  found. 

Another  problem :    Required  22  turns  in  5.12  in.  with 
a  five  lead  screw. 

22  -  5.12  =    41 

29 

7 
2812.03  or  nearly  2 

_a 

30  =  gear  for  screw 

5  X  7  =  35  =  Gear  for  stud. 
Most  of  these  problems  can  be  solved  mentally.  One 

such  fi.xed  in  the  mind  or  on  a  piece  of  paper  is  worth  a dozen  rules. 

There  is  one  rule  that  is  worth  while  to  remember, 
however,  and  that  is  that  the  gear  calculated  from  the 
lead  screw  ahcays  goes  on  the  stud ;  it  makes  no  differ- 

ence whether  you  multiply  or  reduce  it. 

Dimensioning  Drawings  for  Factory  Use 
By   Robert   Coaxes 

I  have  just  been  reading  Mr.  Armstrong's  article 
captioned   "Dimensioning   Drawing  for   Factoiy   Use." 

There  is  no  question  in  my  mind  as  to  the  value 
and  importance  of  paying  more  attention  to  this  subject. 
The  thought  has  often  occurred  to  me  (and  it  is 

recalled  by  the  author's  expression  "scattering  dimen- 
sions of  a  certain  boss  over  all  the  drawings")  why 

not  go  a  step  further  in  the  drafting  room  than  design- 
ing and  dimensioning? 

Why  not  tabulate  corresponding  parts  in  some  con- 
venient and  systematic  way?  The  illustration  of  the 

pillow  block  shown  by  Mr.  Armstrong  would  hardly 
bring  out  the  point,  but  take,  for  example,  a  complicated 
automatic  machine  with  all  its  ramifications — it  is 
designed  and  every  detail  provided  for  but,  of  neces- 

sity, scattered  over  a  large  number  of  sheets.  Would 
it  not  save  a  lot  of  duplicate  work  if,  at  the  time 
of  detailing,  a  record  was  made  and  kept  of  the  com- 

ponents of  each  sheet  in  such  form  that  they  could  be 
used  for  ordering  material,  checking  material  delivered, 
estimating  cost,  etc.? 
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Testing  Methods  Employed  at  the  Becker 

Milling  Machine  Co.'s  Plant By    E.    L.    DUNN 
Associntt-  Kditor,   A  niertraii  Machinist 

The  machine  described  in  this  article  has  been 

manufactured  for  thirty  yearx  or  more  and  is  so 
well  kno%cn  that  the  methods  used  to  test  the 

accuracy  of  its  construction  will  prove  of  interest 
to  many. 

IX    THE    erecting    of    the    Becker    vertical    milling 
machines,  the  testing  starts  with  the  first  step  of 
the  assembly  and  continues  step  by  step  until  the 

machine  is  complete.     The  working  limits  allowed  are 

very  close.  The  first  two  tests  are  to  determine  the 
correct  relation  of  the  knee  and  stand.  The  stand 

bearing  A,  Fig.  1,  and  the  knee  bearing  B  must  be  at 
perfect  right  angles  to  each  other.  This  position  is 

tested  by  using  a  full-length  square  and  tissue-paper 
feelers. 

The  test  shown  in  Fig.  2  is  to  determine  the  cor- 
rectness of  the  knee  bearing  B  with  the  angle  bearing 

C.  The  knee  angle  D  is  scraped  until  the  surface  B 
is  dead  square  with  the  angle  of  the  stand.  The  gibs 
are  now  fitted  into  place  and  the  next  test,   Fig.  3,  is 
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FIG.    1. TE.STIXG    SQUARENESS    OF    KNEE 
WITH   COLUJIN 

FIG.  2.     TESTING  SQUARENESS  OF  DOVETAIL  ON 
COLI'MN  WITH  FACE  OF  KNEE 

FIG.   3.     TESTING  ACCUR.VCY  OP  KNER 
AND  .SADDLK  BEARINGS 

FIG.    4. 
TESTING   PAR.\L,LELISM    OF 

WITH    WATS 
TABLE   SLOTS 
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FIG.   5.     TESTING  SQUARENESS   OF  SPINDLE 
WITH  TABLE 

to  determine  the  accuracy  of  the  carriage  and  knee 
bearings.  A  special  indicator  holder  E  is  placed  across 
the  knee,  having  a  bearing  at  F  and  G.  This  indicator 
holder  has  a  long  swinging  arm  with  an  Ames  indicator 
attached  to  the  end.  A  special  angle  block  H  is  placed 
at  one  end  of  the  carriage  and  the  indicator  is  moved 
up  and  set  at  zero.  The  indicator  block  is  then  slid 
over  to  the  other  end  of  the  carriage  and  the  indicator 
bar  swung  over  to  the  block;  and,  if  the  indicator 
registers  zero,  it  shows  the  carriage  to  be  square  with 
the  knee  bearing. 

Next  in  order  is  to  scrape  the  table  to  the  carriage 
and  test  work-angle  J  together  with  the  table  slot,  by 
placing  the  indicator  holder  in  the  spindle  with  the 
point  down  in  and  against  the  wall  of  the  slot,  as  in 
Fig.  4;  then  slide  the  table  along  its  full  stroke. 

FIG.    6.      TESTING   AjJiGNMENT   OF   COLUMN    FACE 
WITH  SPINDLE 

Fig.  5  shows  the  method  used  to  test  the  top  of  table 
with  the  spindle.  A  test  bar  is  used  with  the  indicator 
attached  to  the  end.  The  opposite  end  of  the  bar  is 
arranged  to  fit  the  inside  of  the  spindle  hole;  the 
indicator  is  set  at  zero  while  resting  on  the  end  of  the 
table.  It  is  then  swung  around  to  the  opposite  end  of 
the  table  to  detect  any  error  that  may  exist.  In  the 
following  test.  Fig.  6,  the  knee  is  lowered  to  its  bottom 
limit,  the  table  is  removed  and  a  large  square  is  placed 
on  the  carriage  ways  with  the  blade  parallel  to  the 
spindle  as  shown.  The  test  bar  is  swung  around  with 
the  point  of  indicator  touching  the  edge  of  the  square 
blade ;  then  by  running  the  knee  up  and  down  the  front 
knee  bearing  is  easily  checked. 

The  vertical  side  bearings  of  the  knee  are  tested 
in  a  similar  manner;  the  base  of  the   square   is  set 

FIG. TESTING   ALIGNMENT   OF   COLUMN    SLIDE 
WITH   SPINDLE 

PIG.    8. 
TESTING   ALIGNMENT    OF    SPINDLE-SLIDB   FACE 

WITH   COLUMN   FACE 
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FIG.    9.      TESTING   ALIGNMENT   OF   SPINDLE-SLIDE   GUIDE 
WITH    COLUMN    GUIDE 

lengthwise  with  the  carriage  as  in  Fig.  7,  the  knee 
being  in  its  lowest  position  as  before.  The  same 
procedure  is  followed,  with  the  indicator  point  against 
the  edge  of  the  square  blade  and  the  knee  being  raised 
and  lowered  to  detect  any  possible  variation  that  would 
be  registered  by  the  indicator. 

The  front-head  bearing  is  tested,  Fig.  8,  by  placing 
the  knee  at  its  highest  position,  the  square  setting 
crosswise  on  the  carriage  ways  and  the  head  being 
up  as  far  as  it  will  go.  The  indicator  point  being  in 
contact  with  the  square  blade  and  the  indicator  regis- 

tering zero,  any  inaccuracy  of  the  front  bearing  is 
quickly  discernible  as  the  head  is  moved  down. 

The  side  bearings  of  the  head  are  tested  in  a  like 
manner  with  the  square  shifted  to  a  lengthwise  posi- 

tion on  the  carriage  ways,  as  shown  in  Fig.  9.  The 
head  is  run  up  and  down  as  before  with  the  indicator 
point  contacting  with  the  square  blade.  All  of  these 
tests  as  set  forth,  and  others  of  less  importance,  take 

place  regularly  as  part  of  the  day's  work,  at  the  com- 
pany's plant. 

An  Accurate  Angle-Measuring  Device 
By    E.    a.    Dixie 

In  Figs.  1  and  2  may  be  seen  front  and  rear  views 
respectively  of  an  angle-measuring  device  that  was 
originally  developed  in  one  of  the  Bridgeport  shops,  but 
after  the  beginning  of  the  war  was  introduced  into 
many  other  establishments  that  were  making  rifles  and 
doing  other  equally  accurate  work. 

The  body  A  of  the  device  is  of  cast  iron.  In  making 
the  casting  great  care  was  exercised  to  have  it  clean 
and  homogeneous,  especially  at  the  corners,  for  it  must 
be  finished  very  accurately  at  these  parts.  For  this 
reason  it  is  advisable  to  ca.st  such  pieces  in  dry  sand; 
the  product  will  be  well  worth  the  extra  expense 
incurred. 

As  soon  as  the  casting  comes  from  the  foundry  a 
roughing  cut  should  be  taken  over  all  the  surfaces  to 
be  machined,  with  the  two-fold  object  of  determining 

FIG.   1.  FACE  OF  ANGLE-MEASURING   iiXTUKE 

if  the  casting  is  sound  and  to  remove  the  "skin"  at 
the  corners  where  the  final  finishing  will  be  done.  The 
removal  of  the  skin  at  these  points  probably  hastens 
the  seasoning  of  the  whole  casting. 

This  may  be  considered  a  wild  guess  on  the  part  of 
the  writer  but  with  other  castings  of  similar  shape — 
that  is,  a  hollow  cube — it  has  been  found  that  when 
machined  on  the  corners  the  castings  seasoned  .iust  as 
rapidly  as  those  which  were  machined  all  over. 

The  seasoning  was  done  by  the  method  formerly  used 
by  Pratt  &  Whitney  for  seasoning  the  beds  of  their 
precision  measuring  machines.  These  were  placed  for 
alternate  weeks  in  the  core  oven  and  out  in  the  yard. 
On  the  measuring-machine  beds  this  procedure  was 
carried  out  for  a  whole  year  at  least,  but  on  the  castings 
under  discussion  we  changed  the  time  to  alternate  days 
in  the  core  oven  and  in  the  yard  over  a  period  of  about 
a  month  or  six  weeks. 

After  this  seasoning,  the  bodies  were  carefully  planed 
on  all  sides,  the  operator  being  instructed  to  keep  the 
nutting  edges  of  his  tools  very  keen  to  prevent,  as  far 
as  possible,  the  peening  action  attendant  upon  the  use 
of  dull  tools.  The  bodies  were  then  scraped  to  as  near 
a  perfect  cube  as  the  most  skillful  workman  in  the 

shop  could  make  them.  The  inspector's  records  show 
that  the  cubes,  though  not  all  of  the  same  size,  were 
each  within  0.0002  in.  of  being  exact  cubes. 

It  will  be  noted  that  two  faces  of  the  cube  are  closed; 
one,  to  which  is  fitted  the  faceplate  and  graduated 
circle,  and  one  that  in  ordinary  service  forms  the  bot- 

tom upon  which  the  device  rests.  The  faceplate  B, 
Fig.  1,  is  of  cast  iron  and  has  in  its  face  four  T-slots 
at  right  angles  and  radiating  from  the  center.  These 
are  used  to  hold  work,  such  as  gages,  when  laying 
them  off  or  checking  them  up  to  see  if  the  angles  are 
correct.  The  faceplate  is  mounted  on  a  hardened, 
ground  and  lapped  spindle  C,  Fig.  2,  which  is  provided 
with  a  bearing  in  the  central  boss  projecting  inwardly 
from  the  front  face  of  the  cube. 

The  rear  end  of  the  spindle  is  provided  with  a  nut 
D  for  drawing  the  spindle  and  the  faceplate  to  a  seat. 
A  knurled  knob  E  on  the  spindle  in  front  of  the  nut 
serves  as  a  means  of  turning  the  spindle  and  faceplate 
rapidly   for   approximate   settings. 

The  back  of  the  faceplate  has  a  circular  T-slot  in 
which  the  heads  of  two  T-head  bolts  F  are  fitted.     The 
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FIG.    2.    BACK   OF  ANGLE-MEASURING    FIXTURE 

bodies  of  these  bolts  pass  through  holes  in  the  face  of 
the  casting  and  knurled  nuts  are  provided  to  clamp  the 
faceplate  securely  in  any  desired  position.  It  will  be 
noted  that  the  bolts  are  placed  180  deg.  apart  to  preclude 
the  possibility  of  their  cramping  the  faceplate  and 
spindle.  Also  mounted  on  the  spindle  and  secured  to 
the  back  of  the  faceplate  is  a  worm  gear  with  360 
teeth,  and  meshing  with  it,  a  single-threaded  worm 
which  is  operated  by  the  knob  G,  Fig.  1.  The  corner  of 
the  cube  is  cut  away  where  this  knob  is  located  so  that 
when  an  angle  greater  than  90  deg.  is  to  be  measured 
the  indexing  up  to  90  deg.  may  be  accomplished  quickly 
by  turning  the  cube  over  one  face. 

When  the  cube  is  thus  turned  over  so  that  either  of 

the  sides  adjacent  to  the  cut-away  corner  is  lying  on 
the  surface  plate,  the  knob  G  is  above  the  plate  and  out 
of  the  way  of  injury.  The  spindle  of  the  worm  is 
pivoted  so  that,  if  desired,  the  worm  can  be  thrown 
out  of  engagement  with  the  wormwheel,  thus  making  it 
possible  to  rotate  the  faceplate  and  spindle  rapidly  by 
means  of  the  knob  before  mentioned.  On  the  inside  of 
the  cube  a  clamping  screw  with  knurled  knob  H,  Fig. 
2,  is  provided  for  holding  the  worm  either  in  or  out 
of  engagement. 

Secured  to  an  angularly  disposed  face  on  the  edge  of 
the  faceplate  at  /,  Fig.  1,  is  a  full  circle  of  silver 
graduated  in  degrees;  and  secured  to  the  cube  is  a 
vernier  J,  also  of  silver,  permitting  the  locating  and 
reading  of  angles  to  minutes.  The  outer  end  of  the 
spindle  is  bored,  ground  and  lapped  to  a  diameter  of 
0.3  in.  The  object  of  this  hole  is  to  accommodate  a 
plug  L  on  which  some  types  of  work  may  be  located 
true  with  the  axis.  A  sheet-steel  plate  K  protects  the 
graduated  dividing  circle  from  injury  as  the  edge  of 

the  circle  lies  about  -h  in.  below  the  surface  of  the  plate. 
In  the  illustration  a  rifle  part  is  shown  located  by  one 

of  its  holes  on  the  plug  L.  The  device  is  used  on  a 
.surface  plate  as  shown  and  the  height  gage  M  used  to 
determine  when  a  surface  is  parallel  to  the  surface 
plate,  or  the  distance  from  the  surface  plate  to  a 
projection  or  hole. 

In  the  center  of  the  lower  face  of  the  cube  is  a 
carefully  located  and  finished  round  hole  N,  Fig.  2,  for 
securing  the  fixture  to  an  angle  plate  when  the  nature 
of  the  work  makes  this  desirable. 

The  Trials  of  Old  Baldy— III 
By  a.  R.  Durant 

There  were  so  many  funny  things  happening  at  the 
Ajax  Works  that  some  of  the  old  hands  used  to  say  that 

the  only  tiling  that  kept  them  from  "jacking  up  their 
jobs"  was  curiosity  to  know  what  "Old  Baldy,"  the  boss, 
would  do  next. 

One  day  a  young  fellow  came  to  work  who  claimed  all 
kinds  of  experience  in  jobbing  shops.  His  first  and  only 
job  was  to  finish  up  a  small  pulley,  the  casting  for  which 
was  given  him  with  explanations  and  dimensions. 

He  knew  enough  about  a  machine  shop  to  get  a  chuck 
on  the  lathe  and  center  the  pulley  for  boring,  but  the 
only  boring  tool  he  could  find  handy  would  go  only  half 
way  through. 

A  little  thing  like  that,  however,  could  not  phase  a 

resourceful  mechanic  who  had  "run  lathes  on  all  kinds 
of  work,"  so  he  bored  the  pulley  to  size  half  way  through, 
and  then  turned  it  around  in  the  chuck  and  bored  the 
other  half. 

Just  as  he  was  finishing  it  up  and  "doctoring"  the 
slight  offset  in  the  center.  Old  Baldy  came  along  and, 
hearing  unusual  noises  from  a  boring  tool  on  a  finishing 
cut,  proceeded  to  investigate. 

After  being  told  how  the  boring  had  been  accom- 
plished, he  expressed  the  opinion  that  while  the  method 

might  be  all  right  for  the  more  refined  class  of  work  it 

wouldn't  do  for  the  Ajax  Works,  so  the  new  guy  packed 
up  his  kit  and  went  out  to  hunt  up  a  place  where  his 
ingenuity  would  be  appreciated. 

Patching  a  Die-Casting  Mold 
By   Atol    Maker 

It  frequently  happens  during  the  construction  of  die- 
casting  molds  or  dies  that  patches  must  be  put  in.  When 
for  some  reason  or  other  the  patch  cannot  be  fastened 
with  screws  or  dowel  pins  I  fix  it  securely  in  place  in 
the  following  manner: 

After  having  milled  to  shape  the  hole  in  which  the 
patch  is  to  be  inserted  I  run  a  dovetail  mill  around  the 

I.  > 

C  D 

PATCHING    A    DIE-CASTING    MOLD 

bottom  of  the  hole,  producing  the  effect  shown  at  A 
in  the  illustration.  The  patch  is  milled  to  the  shape 
shown  at  B;  inserted  as  shown  at  C,  and  then  driven 
home  as  showm  at  D. 
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Training  Arc  Welders 
By  0.  H.  ESCHHOLZ 

Research   Engineer,   Westinghouse    Elettric    and    Manufacturing    Company,  Pittsburgh,  Pa. 

This  is  a  concise  course  intended  to  familiarize 
welders  with  the  basic  characteristics  and  opera- 

tion of  bare  metallic  electrode  arc-welding 
processes.  Exercises  are  outlined  which  will  aid 
the  apprentice  in  overcoming  difficulties  in 
manipulation. 

MANY  industrial  engineers  are  now  facing  the 
problem  of  developing  competent  welders. 
This  situation  is  attributed  to  the  rapid 

growth  of  the  metallic  electrode  arc-welding  field  as 
the  result  of  the  successful  application  of  the  process 

to  war  emergencies.  The  operator's  ability,  it  is  now 
generally  conceded,  is  the  most  important  factor  in  the 
production  of  satisfactory  welds.  To  facilitate  the 
acquirement  of  the  necessary  skill  and  knewledge,  the 
following  training  course  considers  in  their  proper 
sequence  the  fundamental  characteristics  and  operations 

of  the  bare  metallic  electrode  arc-welding  process. 
It  is  well  known  that  the  iron  arc  emits  a  large  quan- 

tity   of   ultra-violet    radiation.      Protection    from   the 

FIG.  1. COKRKCT  WELDING  POSTURE 
AND  EQUIPMENT 

direct  rays  is  usually  afforded  by  the  use  of  hand  shields. 
Many  uncomfortable  burns,  however,  have  been  traced 
to  reflected  radiation.  To  secure  adequate  protection 
from  both  direct  and  reflected  light  it  is  necessary  for 
the  welder  to  use  a  fiber  hood  equipped  with  suitable 
glasses.  Paper  No.  325  of  the  Bureau  of  Standards  on 

"Spectroradiometric  Investigation  of  the  Transmission 
of  Various  Substances"  concludes  that  the  use  of  amber 
and  blue  glasses  will  absorb  most  of  the  ultra-violet  as 
well  as  infra-red  radiation.  To  protect  the  operator 
from  incandescent  particles  expelled  by  the  arc,  closely 
woven  clothing,  a  leather  apron,  gauntlets  and  bellows- 
tongued  shoes  should  be  worn. 

If  the  welding  booth  is  occupied  by  more  than  one 

welder,  it  will  be  found  desirable  to  equip  each  operator 
with  amber  or  green-colored  goggles  to  reduce  the 

intensity  of  accidental  "flashes"  from  adjacent  arcs 
after  the  welder  has  removed  his  hood. 

The  Welding  Booth 

The  difficulty  of  maintaining  an  arc  is  greatly 
increased  by  the  presence  of  strong  air  currents.  To 
avoid  the  resulting  arc  instability,  it  is  desirable  to 
inclose  the  welder  on  at  least  three  sides,  with,  how- 

ever, sufficient  ventilation  provided  so  that  the  booth 
will  remain  clear  from  fumes.  By  painting  the  walls 
a  dull  or  matte  black  the  amount  of  arc  radiant  energy 
reflected  is  redliced. 

The  electrode  supply  and  means  of  current  control 
should  be  accessible  to  the  operator.  When  using  bare 
electrodes  the  positive  lead  should  be  firmly  connected 

A  B  c 

FIG.    2.      CONTROL   OF    ARC    DIRECT  tON    BXERCISE 
iA)  Exercise  to  develop  control  of  arc  direction.  (B)  Effect 

of  weaving  electrode  across  direction  of  dt>posit.  (C)  Effect 
of  not  weaving.  These  deposits  were  formed  with  the  operator 
and  plate  in  the  same  relative  position.  ne<>  ssitating  a  diange 
in  the  direction  of  arc  travel  for  the  depo.sition  of  each  layer. 
Note  that  this  direction  is  indicated  by  the  position  of  the 
crater  terminating  each  strip  as  well  as  by  the  inclination  of 
tlie  scalloped  surface. 

to  a  heavy  steel  or  cast-iron  plate,  mounted  about  20 
in.  above  the  floor.  This  plate  serves  as  the  welding 
table. 

Welding  Systems 

Many  commercial  sets  compel  the  operator  tp  hold  a 
.short  arc.  This  characteristic  favors  the  production  of 
good  welds  but  increases  the  difficulty  of  maintaining 
the  arc.  By  increasing  the  stability  of  the  arc  through 
the  use  either  of  covered  electrodes,  series  inductances 
or  increased  circuit  voltage  and  series  resistance,  the 
acquisition  of  the  purely  manipulative  skill  may  be 
accelerated. 

The  Electrode  Holder 

The  electrode  holder  .should  remain  cool  in  service, 
shield  the  welding  hand  from  the  arc,  facilitate  the 
attachment  and  release  of  electrodes,  while  its  weight, 

balance  and  the  drag  of  the  attached-  cable  should  not 
produce  undue  fatigue.  A  supply  of  different  types  of 
covered  and  bare  electrodes  should  be  carried  by  the 
welding  school  so  that  the  operator  may  become  familiar 
with  their  operating  and  fusing  characteristics. 

The  degree  of  supervision  the  welder  is  to  receive 
determines   the    source   of   operator   material.     If   the 
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welding  operations  are  to  be  supervised  thoi'oughly  and 
the  function  of  the  welder  is  simply  that  of  uniting 
suitably  prepared  surfaces,  the  candidate  may  be 
selected  from  the  type  of  men  who  usually  become 
proficient  in  skilled  occupations.  If,  however,  the 
responsibility  of  the  entire  welding  procedure  rests  upon 
the  operator,  he  should  be  drawn  from  members  of  such 
metal  trades  as  machinist,  boilermaker,  blacksmith,  oxy- 

FIO.    3.      l^ONG    AXD   .SHOKT    WELDING   ARC 
Large   arc   stream   causes    excessive   oxidation 

acetylene  welder,  etc.  Some  employers  find  it  expedient 
to  use  simple  eye  and  .muscular  co-ordination  tests  to 
determine  the  candidate's  ability  to  detect  the  colors 
encountered  in  welding  and  to  develop  an  automatic 
control  of  the  arc. 

With  adequate  equipment  provided,  the  operator  may 
be  instructed  in  the  following  subjects: 

1.  Manipulation  of  the  arc. 
2.  Characteristics  of  the  arc. 
3.  Characteristics  of  fusion. 
4.  Thermal  characteristics. 
5.  Welding  procedure. 
6.  Inspection. 

Arc  Manipulation 

A  sitting  posture  which  aids  in  the  control  of  the  arc 
is  shown  in  Fig.  I.  It  should  be  noted  that  by  resting 
the  left  elbow  on  the  left  knee  the  communication  of 
body  movements  to  the  welding  hand  is  minimized, 
while  by  supporting  the  electrode  holder  with  both  hands 
the  arc  may  be  readily  directed.  During  the  first 
attempts  to  secure  arc  control  covered  electrodes  may 
be  used,  as  these  greatly  increase  arc  stability,  permit- 

ting the  welder  to  observe  arc  characteristics  readilv. 

FIG.   4.     DEPOSIT  OBT.VINED  WITH  SHORT 
ARC   AND   LONG  ARC 

Kote  that  surfaces  of  deposit  and  plate  in  (a) 
are  comparatively  clean,  while  those  in    (b)   are 
heavily  coated  with  iron  oxide. 

It  is  suggested  that  throughout  the  training  period  the 
instructor  give  frequent  demonstrations  of  the  welding 

operations  as  well  as  occasionally  guide  the  apprentice's 
welding  arm. 

Arc  Formation 

With  the  welding  current  adjusted  to  100  amp.  and  a 

.,\-in.  covered  electrode  in  the  holder,  the  operator 
assumes  the  posture  shown  and  lowers  the  electrode 
until  contact  is  made  with  a  mild-steel  plate  on  the  weld- 

ing table,  whereupon  the  electrode  is  withdrawn,  form- 
ing an  arc.  If  an  insulating  film  covers  either  electrode 

surface  or  the  current  adjustment  is  too  low,  no  arc  will 
be  drawn.  With  the  arc  obtained  the  operator  should 
note  the  following  characteristics  of  arc  manipulation. 

Fusion  of  Electrodes 

The  fusion  of  electrodes  is  frequently  called  "stick- 
ing" or  "freezing."  It  is  the  first  difficulty  encountered 

and  is  caused  either  by  the  use  of  an  excessive  welding 
current  or  by  holding  the  electrodes  in  contact  too  long 
before  drawing  the  arc.  This  fusing  tendency  is  always 
present  because  the  welding  operation  requires  a  cur- 

rent density  high  enough  to  melt  the  wire  electrode  at 
the  arc  terminal.  When  such  fusion  occurs  the  operator 
commits  the  natural  error  of  attempting  to  pull  the 
movable  electrode  from  the  plate.  If  he  succeeds  in 
separating  the  electrodes,  the  momentum  acquired, 
unless  he  is  very  skillful,  is  sufficient  to  carry  the  elec- 

trode beyond  a  stable  arc  length.  If,  however,  the  wrist 
of  the  welding  hand  is  turned  sharply  to  the  right  or 
left,  describing  the  arc  of  a  circle  having  its  center  at 
the  electrode  end,  the  fused  section  is  sheared  and  a 
large  movement  of  the  electrode  holder  produces  an 
easily  controllable  separation  of  the  arc  terminals. 

Maintenance  of  Arc 

After  forming  the  arc  the  chief  concern  of  the  welder 
should  be  to  maintain  it  until  most  of  the  electrode 
metal  has  been  deposited.  If  the  movable  electrode 
were  held  rigidly,  the  arc  would  gradually  lengthen  as 
the  electrode  end  melted  off  until  the  arc  length  had 
increased  sufficiently  to  become  unstable  and  interrupt 
the  flow  of  current.  To  maintain  a  constant  stable  arc 
length  it  is  necessary  for  the  operator  to  advance  the 
wire  electrode  toward  the  plate  at  a  rate  equal  to  that  at 
which  the  metal  is  being  deposited.  For  the  novice  this 
will  prove  quite  difficult.  However,  if  the  initial  attempts 
are  made  with  covered  electrodes,  which  permit  greater 
arc-length  variations  than  bare  electrodes,  the  proper 
degree  of  skill  is  soon  acquired. 
When  the  operator  succeeds  in  maintaining  a  short 

arc  length  for  some  time,  the  covered  electrode  should 

be  replaced  by  a  ̂ jj-in.  diameter  bare  electrode,  the 
welding  current  increased  to  150  amp.  or  175  amp.  and 
either  reactance  included  in  the  circuit  or  the  voltage 
of  the  welding  set  increased.  With  increase  in  manipu- 

lative skill  the  reactance  coil  may  be  short-circuited  or 
the  supply  voltage  reduced  to  normal  and  practice  con- 

tinued under  commercial  circuit  and  electrode  condi- 
tions. 

.  Further  instruction  should  not  be  given  until  the  can- 
didate is  able  to  maintain  a  short  arc  during  the  entire 

period  required  to  deposit  the  metal  from  a  bare  elec- 
trode 14  in.  long,  ,i\  in.  in  diameter,  on  a  clean  plate 

i  in.  in  thickness  when  using  a  welding  current  of  150 
amp.  The  arc  voltage  may  be  used  as  a  measure  of  the 
arc  length.     The  average  arc  voltage  during  the  test 
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should  be  less  than  twenty-five,  as  this  corresponds  to 
a  length  of  approximately  i  in.  Some  operators  meet 
this,  test  in  the  first  hour  of  their  training,  others 

require  two  or  three  days*  practice.  If  arc-length  con- 
trol is  not  obtained  within  the  latter  period,  the 

instructor  may  safely  conclude  that  the  apprentice  is 
physically  unfitted  for  the  occupation  of  arc  welding. 
If  the  test  is  satisfactory,  training  should  be  continued, 
using  bare  electrodes  but  with  such  stabilizing  means 
as  inductance  or  resistance  again  inserted  in  the  circuit. 

Control  of  Arc  Travel;  Direction  and  Speed 

The  plate  arc  terminal  and  the  deposited  metal  follow 
the  direction  taken  by  the  pencil  electrode.  The  diffi- 

culty of  forming  deposits  varies  with  the  direction.  The 
first   exercise   should   consist   in   forming   a   series   of 

FIG.  5.     OVERLAP  AND  PENETRATION  STUDIES 

(A)  Tvpical  section  through  a  normal  layer  formed  by  de- 
pofsiting  metal  from  a  mild-steel  electrode  on  a  mild-steel  plate. 
Note  the  contour  of  the  deposit  as  well  as  that  of  the  fused  zone 
and  tlie  slight  overlap  and  correct  depth  of  deposit  penetration. 
Parent-metal    crystal    structure    is    altered    by    thermal    changes. 

(S)  Typical  section  through  a  deposit  formed  when  holding  a 
long  arc.  Excessive  overlap  and  no  penetration  exist.  Most 
weld  failures  may  be  attributed  to  the  operator  maintaining 
occasionally  or  continuously  too  long  an  arc. 

(C)  Section  through  crater  formed  on  completing  deposit 
strip.  The  depth  of  the  crater  is  a  measure  of  the  depth  of 
penetration. 

(D)  Excessive  overlap  secured  with  a  pencil  electrode  (drill 
rod)  having  a  lower  melting  temperature  than  the  parent  metal 
(mild   steel). 

(E)  Elimination  of  overlap  obtained  by  using  a  pencil  elec- 
trode (mild  steel)  having  a  higher  melting  temperature  than 

the   parent   metal    (cast   iron). 
(F)  Incomplete   fusion   obtained  with   a  low  arc  current. 
(G)  "Cutting"  secured  through  use  of  high  arc  current. (H)  Section  indicates  proper  selection  of  welding  current  and 

electrode  diameter  to  secure   fusipn. 
(/)  Poor  fusion  caused  by  too  rapid  flow  thermal  energy 

from  deposit  through  plates. 
(J)Adequate  fusion  obtained  by  Increasing  arc  terminal  en- 

ergy to  compensate  for  increased  rate  of  heat  flow. 

deposits  in  different  directions,  as  shown  in  A,  Fig.  2, 
until  the  operator  develops  the  ability  to  form  a  series 
of  straight,  smooth-surfaced  layers.  Additional  skill 
may  be  acquired  by  the  practice  of  forming  squares, 
circles  and  initials. 

The  speed  of  arc  travel  determines  the  height  of  the 
deposit  above  the  parent  metal.  A  second  exercise 
should  require  the  formation  of  deposit  strips  having 

heights  of  ia,  i  and  ,''a  '"•  The  normal  height  of  a deposit  when  using  a  welding  current  of  150  amp.  and 
a  bare  electrode  of  /l  in.  diameter  is  approximately 

i  in. Weaving 

If  the  electrode  end  is  made  to  describe  the  arc  of  a 
circle  across  the  direction  of  deposit  formation,  the 
width  of  the  deposit  may  be  increased  without  chang- 

ing the  height  of  the  deposit.  This  weaving  movement 
also  facilitates  slag  flotation  and  insures  a  more  com- 

plete fusion  of  the  deposited  metal  to  the  parent  metal. 
B  and  C,  Fig.  2,  illustrate  the  appearance  of  deposits 
formed  with  and  without  weaving  of  the  electrode. 

A  third  exercise  should  consist  in  forming  layers  of 
equal  heights,  but  having  widths  of  i,  i,  i  and  J  in. 

when  using  an  arc  current  of  150  amp.  and  a  /^-in. 
diameter  bare  electrode. 

As  the  welder  should  now  be  able  to  control  direction, 
height  and  width  of  deposits  while  maintaining  a  short 
arc,  he  should  be  given  the  fourth  exercise  of  forming 
tiers  of  parallel,  overlapping  layers  until  inspection  of 
the  surface  and  cross-sections  of  the  built-up  material 
indicates  good  fusion  of  the  metal  as  well  as  absence  of 
slag  and  blowholes. 

Arc  and  Fusion  Characteristics 

The  arc  is  the  welder's  tool.  Its  function  is  to  trans- 
form electrical  energy  into  highly  concentrated  thermal 

energy.  This  concentrated  energy  serves  to  melt  both 
the  parent  and  the  deposited  metals  at  the  electrode 
terminals,  the  arc  conveying  the  liquefied  pencil  into 
the  crater  formed  on  the  material  to  be  welded. 

The  place  arc  terminal  will  always  appear  as  a  crater 
if  a  welding  current  is  used.  This  crater  is  formed 
partly  by  the  rapid  volatilization  of  the  liquefied  material 
and  partly  by  the  expulsion  of  fluid  metal  due  to  the 
explosive  expansion  of  occluded  gases  suddenly  released 
or  of  gases  formed  by  chemical  reaction  between  elec- 

trode materials  and  atmospheric  gases.  To  secure  good 
fusion  the  deposited  metal  should  be  dropped  into  the 
crater.  This  is  facilitated  by  the  use  of  a  short  arc. 
On  welding,  the  operator  should  frequently  note  the 
depth  of  arc  crater  and  manipulate  the  arc  so  that  the 
advancing  edge  of  the  crater  is  formed  on  the  parent 
metal  and  not  on  the  hot  deposited  metal. 

Polarity 

When  using  bare  electrodes  the  concentration  of  ther- 
mal energy  is  greater  at  the  positive  than  at  the  nega- 
tive terminal.  Since  in  most  welding  applications  the 

joint  has  a  greater  thermal  capacity  than  the  pencil 
electrode,  more  complete  fusion  is  assured  by  making 

the  former  the  positive  electrode.  The  difference  in  con- 
centration of  thermal  energy  may  be  readily  illustrated 

to  the  welder  by  having  him  draw  an  arc  from  a  A-in. 
thick  plate  with  the  plate  first  connected  to  a  negative 
and  then  to  the  positive  terminal.  If  a  current  of 

approximately  60  amp.  is  used  with  a  i^s-in.  diameter 
electrode,  he  will  be  able  to  form  a  deposit  on  the  plate, 
if  the  plate  is  the  negative  terminal.  On  reversing  the 

polarity,  however,  the  energy  concentration  will  be  suf- 
ficient to  melt  through  the  plate,  thus  producing  a  "cut- 

ting arc." An  arc  stream  consists  of  a  central  core  of  electrically 

charged  particles  and  an  envelope  of  hot  gases.  The  elec- 
trode material  is  conveyed  in  both  liquid  and  vapor  form 

across   the  arc,   a   spray   of  small   globules   being   dis- 
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cernible  with  some  types  of  electrodes.  Since  atmos- 
pheric gases  tend  to  diffuse  through  this  incandescent 

metal  stream,  it  is  obvious  that  some  of  the  conveyed 
material  becomes  oxidized. 

Through  the  maintenance  of  a  short  arc,  not  exceed- 
ing J  in.,  the  resulting  oxidation  is  a  minimum  because 

enveloping  oxide  of  manganese  vapor  and  carbondioxide 

gas,  formed  by  the  combination  of  atmospheric  oxygen 

with  the  manganese  and  carbon  liberated  from  the  elec- 
trodes, serves  as  a  barrier  to  restrict  the  further  diffu- 

sion of  atmospheric  gases  into  the  arc  stream.  Fig.  3 

illustrates  the  degree  of  protection  afforded  the  con- 
veyed metal  when  using  short  and  long  arcs.  With  the 

latter  convection  currents  deflect  the  protecting  envelope 
from  the  arc  stream.     The  effect  of  arc  length  on  rate 

KIO.    6.      WARPING  OF  THE  PARENT  JIETAL  CAUSED   BY 
THE   TRANSVERSE    CONTRACTION    OF    THE 

DEPOSITED  LAYERS 

of  oxidation  may  be  clearly  indicated  to  the  welder  by 
forming  deposits  with  a  i-in.  arc  and  a  f-i-in.  arc  on  a 
clean  plate. 

The  surface  of  the  first  deposit  will  be  clean  and 
smooth,  as  shown  at  a.  Fig.  4.  The  surface  of  the 
second  deposit  will  be  irregular  and  covered  with  a 
heavy  coating  of  iron  oxide,  as  shown  at  b.  All  oxide 
formed  during  welding  should  be  floated  to  the  surface, 
since  its  presence  in  the  weld  will  reduce  the  strength, 
ductility  and  resistance  to  fatigue  of  the  joint. 

Stability 

The  ease  of  maintaining  an  arc  is  determined  by  the 
stabilizing  characteristics  of  the  electrical  circuit  and 
the  arc  gases.  As  noted  above,  increased  stability  may 
be  obtained  by  the  use  of  series  inductance  or  higher 
circuit  voltage  with  increased  series  resistance,  higher 
arc  currents  and  covered  electrodes.  A  high-carbon- 
content  electrode,  such  as  a  drill  rod,  gives  a  less  stable 
arc  than  low-carbon  content  rods,  owing  apparently  to 
the  irregular  formation  of  large  volumes  of  arc-disturb- 

ing carbon-dioxide  gas.  Bare  electrodes  after  long 
exposure  to  the  atmosphere  or  immersion  in  weak  acids 

will  be  found  to  "splutter"  violently,  increasing  thereby 
the  difficulty  of  arc  manipulation.  This  "spluttering"  is 
apparently  caused  by  irregular  evolution  of  hydrogen. 
If  the  electrode  is  coated  with  lime,  its  stability 
improves. 

The  evident  purpose  of  a  welding  process  is  to  secure 
fusion  between  the  members  welded.  The  factors  that 

determine  fusion  in  arc  welding  are  arc  current,  elec- 
trode current  density,  thermal  capacity  of  joint  sections 

and  melting  temperatures  of  electrode  and  plate  mate- 
rials. By  observing  the  contour  of  the  surface  of  the 

deposited  metal  as  well  as  the  depth  of  the  arc  crater 
the  welder  may  determine  at  once  whether  such  condi- 

tions under  his  control  as  arc  current,  electrode  current 
density  and  electrode  material  are  properly  adjusted  to 

produce  fusion. 
The  fifth  exercise  should  consist  of  forming  a  series 

of  deposits  with  arc  currents  of  100,  150  and  200  amp., 
using  electrodes  with  and  without  coatings  having  dif- 

ferent carbon  and  manganese  content.  Cross-sections 
of  the  deposits  should  then  be  polished  and  etched  with 
a  10. per  cent  nitric-acid  solution  and  the  surface  critic- 

ally examined  for  such  evident  fusion  characteristics  as 
penetration  and  overlap,  comparing  these  with  the  sur- 

face characteristics. 

Overlap  and  Penetration 

Examination  of  the  boundary  line  between  the 
deposited  and  plate  metals  in  A  and  B,  Fig.  5,  reveals 
that  the  penetration  decreases  in  both  directions  from 
the  center  of  the  layer,  no  fusion  being  evident  at  the 
edges  of  the  deposit,  the  contour  betraying  the  extent  of 
this  overlap.  As  shown  in  C  the  penetration  may  be 
estimated  from  the  crater  depression. 

An  exaggerated  overlap  obtained  in  welding  a  mild- 
steel  plate  with  a  high-carbon-content  steel  rod,  having 
a  lower  melting  point  than  the  plate,  is  shown  in  D. 
The  re-entrant  angle  of  the  deposit  edge  is  plainly  evi- 

dent. E  illustrates  a  condition  of  no  overlap  in  deposit- 
ing metal  from  a  mild-steel  electrode  upon  a  cast-iror 

plate  having  a  lower  melting  point.  F  and  G  show- 
respectively  the  effect  of  using  too-low  and  too-high  arc 
currents. 

The  effect  of  heat  conductivity,  heat-storage  capacity, 
expansion  and  contraction  of  the  parent  metal  and  con- 

traction of  the  hot-deposit  metal  must  be  studied. 

Heat  Conductivity  and  Capacity 

The  effect  of  any  of  these  factors  is  to  increase  the 
flow  of  thermal  energy  from  the  plate  arc  terminal  and 
therefore  to  reduce  the  amount  of  metal  liquefied.  To 
maintain  a  given  rate  of  welding  speed  it  therefore 
becomes  necessary  to  increase  the  arc  current  with 
increase  in  thickness  or  area  of  joint. 

A  welding  current  of  150  amp.  will  produce  satisfac- 
tory penetration  on  welding  the  apex  of  scarfed  plates 

i  in.  thick  shown  in  H.  If  the  joint  is  backed  by  a 
heavy  steel  plate,  increasing  thereby  both  its  thermal 
capacity  and  conductivity,  a  higher  current,  in  the 
neighborhood  of  175  amp.  to  200  amp.,  will  be  required 
for  the  same  penetration.  If  a  lap  joint  is  made  as  in  I 
and  the  same  current  u.sed  as  in  H,  the  flow  of  heat  will 
be  so  rapid  that  poor  fusion  will  result.  By  increasing 
the  current  to  225  amp.,  J,  the  desired  penetration,  as 
indicated  by  crater  depth,  will  be  obtained  with  the 
maintenance  of  a  high  welding  speed. 

Expansion  and  Contraction  of  Parent  Metal 

The  welding  operation  necessarily  raises  the  tempera- 
ture of  the  metal  adjacent  to  the  joint,  pi'oducing  strains 

in  the  structure  if  it  does  not  expand  and  contract 
freely.      This    condition    is   particularly    marked   when 
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welding  a  crack  in  a  large  sheet  or  plate.  The  plate  in 
the  region  of  the  welded  section  expands,  the  strains 
produced  react  on  the  cold  metal  at  the  end  of  the  crack 
to  open  it  further,  with  the  result  that  as  the  welding 
proceeds  the  plate  continues  to  open  at  a  rate  about 
equal  to  the  welding  speed.  One  inexperienced  welder 

followed  such  an  opening  for  7  ft.  before  adopting  pre- 
ventive measures.  The  simplest  of  these  is  to  drill  a 

hole  at  the  end  of  the  crack  and  follow  an  intermittent 

'NO  FREE  DISTANCE  ON 
COOLING  OF  DEPOSIT 

VRIGINAL  "FREE
--' DISTANCE",     '/g" 

FIG. REDUCTION    OF    -FKEE    DISTANCE" 
TRANSVERSE  CONTRACTION 

CAUSED    BY 

Illustrates  the  necessity  of  rigidly  clamping  tlie  joint  mem- 
bers, or  of  assembling  tliem  by  an  increasing  distance  from 

the  end  to  be  first  welded,  to  equalize  the  movement  caused  by 
the  contraction  of  the  deposited  metal,  if  the  desired  "free 
distance"  is  to  be  maintained  throughout  the  welding  operation. 

welding  procedure  which  will  maintain  the  plate  at  a 
low  temperature.  Under  exceptional  conditions,  such  as 

welding  cracks  in  heavy  cast-iron  plates  or  cylinders,  it 
is  advisable  to  preheat  and  anneal  the  regions  stressed. 
A  second  example  is  offered  by  the  warping  obtained  on 
building  up  the  diameter  of  a  flanged  shaft.  The  face 
of  the  flange  adjacent  to  the  shaft  becomes  hotter  than 
that  opposite,  producing  internal  stresses  which  warp 
the  flange  to  a  mushroom  shape.  Preheating  of  the 
flange  will  prevent  this. 

Contraction  op  Deposited  Metal 

The  contraction  of  deposited  metal  is  the  most  fre- 
quent cause  of  residual  stress  in  welds  and  distortion 

of  the  members  welded.  The  magnitude  of  "locked-in" 
stresses  depends  upon  the  welding  procedure  and  the 
chemical  constitutents  of  parent  and  deposited  metals. 
If  the  deposit  is  thoroughly  annealed,  practically  no 
.stress  will  remain.  On  adopting  a  welding  sequence  in 
which  the  joint  is  formed  by  running  tiers  of  abutting 
layers,  each  newly  applied  layer  will  serve  partly  to 
anneal  the  metal  in  adjacent  layers.  If  mild-steel  plate, 
with  less  than  0.20  per  cent  carbon,  is  welded  in  this 

way,  the  locked-in  stresses  should  be  less  than  5,000  lb. 
per  square  inch.  With  increase  in  carbon  content  the 

locked-in  stresses  will  increase.  If  welded  joints  of 

high-carbon  steels  are  not  permitted  to  cool  slowly,  they 
will  often  fall  apart  when  the  joint  is  given  a  sharp 
blow. 

To  illustrate  this  characteristic,  the  following  exer- 
ci.ses  are  suggested: 

Excrcwe  1 — Deposit  a  layer  1  ft.  long  on  a  strip  of 

steel  about  ,■',,  in.  thick,  A  in.  wide,  using  150  amp.  direct 
current  and  a  ;.,V-in.  bare  electrode.  The  longitudinal 
contraction  of  the  deposit  will  bend  the  strip  of  metal 
as  shown  in  Fig.  6. 

Exercise  2 — Deposit  a  layer  of  metal  around  the 
periphery  of  a  wrought-iron  tube.  The  contraction  of 
the  deposit  will  cause  the  tube  to  decrease  in  diameter. 

Exercise  3 — Place  two  plates,  i  in.  thick,  2  in.  wide, 
G  in.  long,  1  in.  apart,  and  deposit  a  layer  of  metal  join- 

ing them  together.     The  transverse  contraction  on  cool- 
ing will  pull  the  plates  out  of  line. 

Exercise  4 — If  two  plates,  1  in.  thick,  6  in.  wide  and 
6  in.  long,  spaced  «  in.,  are  welded  by  depositing  a  short 

layer  extending  ̂ i  in.  from  the  one  end,  it  will  be  founa 
that  when  the  deposit  has  cooled  the  resulting  trans- 

verse contraction  will  not  only  warp  the  plates  as  in 
Exercise  3,  but  will  also  draw  them  together  as  shown 
in  Fig.  7,  thereby  decreasing  the  free  distance  between 

plates. Welding  Procedure 

Satisfactory  welds  will  be  obtained  only  when  the 
sections  to  be  welded  are  properly  scarfed  or  cut  out 
and  the  surfaces  on  which  the  deposits  are  formed 
cleaned  before  and  during  the  welding  operation.  The 
scarfs  may  be  machined  or  cut  with  a  cold  chisel  or 
the  carbon  arc.  The  surfaces  of  the  deposited  layers 
may  be  cleaned  with  a  chisel  or  wirebrush,  although 
the  use  of  a  sandblast  is  preferable.  The  joint  sections 
should  be  separated  by  a  free  distance  of  about  i  in.  in 
order  that  the  bottom  of  the  V  may  be  accessible  to  the welder. 

The  scarf  angle  and  free  distance  vary  inv.ersely. 

Both  are  determined  by  the  depth  of  the  V.  If  the  char- 
acter of  the  work  is  such  that  it  is  not  practicable  to 

separate  the  joint  sections,  the  V  should  be  cut  at  the 

bottom  to  form  a  90-deg.  angle,  this  angle  being  reduced 
to  60  deg.  as  the  surface  is  approached;  otherwise  the 
scarf  angle  may  be  reduced  along  the  entire  length  to 
60  deg.,  excepting  in  the  case  of  very  deep  welds.  It  is 
usual  practice  now  to  scarf  plate  welds  to  60  deg.  and 

separate  the  sections  i  in.  for  V's  up  to  J  in.  in  depth. 
At  the  left  in  Fig.  8  is  shown  the  poor  fusion 

obtained  at  the  bottom  of  the  V  on  welding  a  1-in. 
square  bar,  scarfed  60  deg.,  without  the  use  of  a  free 
distance.  At  the  right  is  shown  the  satisfactory  union 

obtained  with  the  use  of  free  distance  of  i  in.  When- 
ever a  butt  joint  is  accessible  to  horizontal  welding  from 

both  sides,  it  is  preferable  to  scarf  the  sections  to  a 

double-bevel,  double-V  joint. 
The  choice  of  arc  current  is  determined  by  the  thermal 

FIG.   8.      WELDS   SHOWING  POOR   AND   GOOD   FUSION 

Section  through  one-half  of  a  welded  joint  showing  poor 
fusion  obtained  at  apex  of  V  as  the  result  of  a.ssenibling  th.- 
joint  sections  without  a  "free  distance."  Section  through  one-halt 
of  a  welded  joint  showing  excellent  fusion  obtained  as  a  result 
of  the  use  of  a  "free  distance"  of  i  in.,  thus  peiniittine  the 
operator  to  maintain  a  short  arc  when  welding  the  bottom  of  the 
V.  Failures  of  deep  welds  may  be  usually  attributed  to  the 
use  of  too  small  a  "free  distance,"  low  welding  current,  im- proper cleaning  of  scarf  faces   or  incomplete  slag   flotation. 

conductivity  and  capacity  of  the  joint  as  previously  dis- 
cussed, a  convenient  criterion  being  the  depth  of  arc 

crater.  The  arc  current  selected  should  be  of  such  a 

value  that  on  welding  the  given  sections  the  depth  of 

the  arc  crater  or  "bite"  is  never  less  than   ,',;  in. 
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The  following  is  an  abstract  of  the  bare  electrode 
specification  prepared  by  the  welding  committee  of  the 
Emergency  Fleet  Corporation: 

Chemical  Composition: 
Per  Cent  Per  Cent 
(Maximum)  (Maximum) 

Carbon       0.18  Sulphur         0.05 
Manganese          0.55  Silicon          0.08 
Phosphorus       0.05 

Physical  Properties:  Wire  to  be  of  uniform  homogeneous 
structure,  free  from  oxides,  pipes,  seams,  etc. 

Finish:  The  surface  shall  be  free  from  rust,  oil  or 
grease. 

Operation:  Electrode  material  shall  flow  smoothly  in 
relatively  small  particles  through  the  arc. 

Electrode  Current  Density 

To  maintain  a  uniform  flow  of  the  metal,  neither  too 
slow,  which  causes  excessive  penetration,  nor  too  fast, 
which  produces  excessive  overlap,  an  electrode  diameter 
should  be  chosen  such  that  the  current  density  is 
approximately  8,000  amp.  per  square  inch.  For  the 
usual  sizes  of  bare  wire  available  this  corresponds  to 
the  following  welding  currents : 

'   Arc  Current  (Amp.)   ^  Electrode 
Normal  Maximum         Minimum  Diameter   (in.) 
225  275  190  A 
155  190  125  A 
100  125  70  J 
60  70  45  3^2 

If  covered  electrodes  are  used,  the  direct-current 
rating  for  the  wires  should  be  decreased  roughly  to  60 
per  cent  of  these  values.  If  bare  v/ires  are  used  on 
alternating  currenv,  the  rating  should  be  increased 
from  20  to  40  per  cent. 

The  first  layer  should  thoroughly  fuse  the  apex  of  the 
V.  Wherever  possible  inspect  the  reverse  side,  as  the 
deposited  metal  should  appear  projecting  through.  Sub- 

sequent layers  should  be  fused  then  to  the  preceding 
layers  or  to  the  scarfed  face.  The  final  surface  should 

be  from  j'^  to  i  in.  above  that  of  the  adjacent  sections. 
This  welt  increases  the  strength  of  the  joint  or  permits 
the  joint  surface  to  be  machined  to  a  smooth  finish.  If 

the  weld  is  to  be  oil-tight,  the  metal  projecting  through 
the  abutting  sections  on  the  reverse  side  as  a  result  of 

the  first  step  in  filling  the  section  should  be  chipped  out 
and  the  resulting  groove  filled  with  at  least  one  layer  of 
deposited  metal.  This  extension  of  the  procedure  is 
frequently  used  in  the  welding  of  double-bevel  joints 

where  the  joint  is  to  have  a  "100  per  cent"  strength. 
If  a  vertical  seam  is  to  be  welded,  sufficient  material 

should  first  be  deposited  to  produce  a  shoulder  so  that 
the  added  metal  may  be  applied  on  an  almost  horizontal 
surface  to  facilitate  the  welding  operation. 

If  an  overhead  seam  is  to  be  welded,  the  operation  is 
simplified  by  placing  on  the  upper  side  of  the  joint  a 
heavy  steel  plate  covering  the  apex  of  the  V.  A  shoulder 

is  then  formed  by  an  initial  deposit  of  metal,  the  oper- 
ator continuing  to  add  metal  to  the  corner  so  produced 

and  the  vertical  face  of  the  shoulder. 

The  considerations  pointed  out  under  the  section  on 
thermal  characteristics  determine  whether  it  is  neces- 

sary to  preheat  and  anneal  the  joint.  The  method  used 

in  filling  the  scarfed  section  is  determined  by  the  pref- 
erence for  either  the  rigid  or  non-rigid  system. 

When  using  the  rigid  system  both  sections  of  the 
joint  are  clamped  firmly  to  prevent  either  member  from 
moving  under  the  stresses  produced  by  the  expansion 
and  contraction  obtained  during  the  welding  operation. 
If  a  proper  welding  sequence  is  not  followed,  the  accu- 

mulation of  "locked-in"  stresses  on  cooling  may  be  suf- 
ficient to  rupture  the  welded  area.  To  minimize  these 

stresses  it  is  the  usual  practice  to  tack  the  plates 
together  at  the  apex  of  the  scarf  with  short  deposits  at 

about  1-ft.  intervals,  and  then  to  deposit  single  layers 
in  alternate  gaps,  each  tier  being  completed  before  add- 

ing a  second  tier  at  any  section.  This  procedure  tends 
to  maintain  a  low  average  temperature  of  the  joint  and 
plate,  thereby  decreasing  the  amount  of  expansion, 

while  the  deposition  of  the  metal  in  layers  'Serves  partly 
to  anneal  the  metal  beneath  and  materially  reduce 
"locked-in"  stresses. 

In  the  non-rigid  system  both  members  of  the  joint 
are  free  to  move.  To  prevent  the  edges  of  the  plate 
from  overlapping  or  touching  as  shown  in  Fig.  8,  the 
initial  free  distance  is  made  great  enough  to  equalize 
the  movement  of  the  plates  caused  by  the  contraction  of 
the  hot  deposited  metal.  On  welding  long  seams  of  i-in. 
plate  the  contraction  is  limited  by  maintaining  a  spac- 

ing block  -fV  in-  wide,  approximately  1  ft.  ahead  of  the 
welded  section.  With  a  "free  distance"  of  i  m.  the  con- 

traction stresses  draw  the  plates  together  a  distance  of 

i\  in.  This  modification  converts  the  non-rigid  into  a 
semi-rigid  system. 

Inspection 

No  direct,  non-destructive  means  are  available  for 
readily  determining  the  strength  and  ductility  of  welds. 
A  number  of  indirect  methods,  however,  are  in  com- 

mercial use  which  give  a  fair  measure  of  weld  charac- 
teristics if  intelligently  applied.  They  consist  in 

estimating  the  degree  of  fusion  and  porosity  present  by 

critically  inspecting  the  surface  of  each  layer  and  in 
noting  the  depth  of  liquid  penetration  through  the  com- 

pleted section. 

In  examining  each  layer  the  amount  of  oxide  present, 
smoothness  and  regularity  of  the  surface,  its  contour, 
freedom  from  porosity  and  depth  of  crater  should  be 
noted.  After  a  little  experience  these  observations  will 

give  the  inspector  a  good  indication  of  the  manipulative 
ability  of  the  welder  and  of  the  degree  of  fusion 
obtained,  as  discussed  above. 

A  succession  of  unfused  zones  will  produce  a  leaky 
joint.  These  sections  may  be  detected  by  flooding  one 
surface  of  the  joint  with  kerosene,  using  a  retaining 
wall  of  putty,  if  necessary,  as  the  liquid  penetrates 
through  the  linked  areas  and  emerges  to  stain  the  oppo- site side. 

Brief  Terminology 

The  following  terms  are  used  most  frequently  in  arc welding : 

Free  distance — The  amount  that  the  joint  sections  are 
separated  before  welding. 

Overlap — The  area  of  deposited  metal  that  is  not  fused  to 
the  parent  metal. 

Parent  metal — The  original  metal  of  the  joint  sections. 
Penetration — The  depth  to  which  the  parent  metal  is 

melted  by  the  arc — gaged  by  the  depth  of  the  arc  crater. 
Recession — The  distance  between  the  original  scarf  line 

and  the  average  depth  of  penetration  parallel  to  this  line 
obtained  in  the  completed  weld. 

Re-entrant  angle — The  angle  between  the  original  surface 
of  the  parent  metal  and  the  overlapping,  unfused  deposit edge 

Scarf — The  chamfered  surface  of  a  joint. 
Tack — A  short  deposit,  from  J  to  2  in.  long,  which  serves 

to  hold  the  sections  of  a  joint  in  place. 
Weaving — A  semi-circular  motion  of  the  arc  terminal  to 

the  right  and  left  of  the  direction  of  deposition,  which  serves 
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to  increase  the  width  of  the  deposit,  decrease  overlap  and 
assist  in  slag  flotation. 

Welt — The  material  extending  beyond  the  surface  of  the 
weld  shanks  to  reinforce  the  weld. 

Questions  and  Answers 

What  does  the  welder's  equipment  consist  of? 
Welding  generator,  electrode  holder  with  cables,  welding 

booth,  helmet  or  shield,  gauntlets,  high  shoes  with  bellows 
tongue,  heavy  clothing  or  leather  apron,  proper  electrodes. 
What  is  the  most  important  precaution  the  operator 

should  observe? 
To  protect  his  eyes  and  body  from  the  radiant  energy 

emitted  by  the  arc. 
How  is  the  operator  prevented  from  drawing  too  long  an 

arc  after  the  electrode  "freezes"  to  the  work? 
By  twisting  the  wrist  sharply  to  the  right  or  left,  thereby 

shearing  the  fused  area. 
What  is  the  essential  factor  in  securing  the  maintenance 

of  the  arc? 
The  electrode  should  be  advanced  to  the  work  at  the  rate 

at  which  it  is  being  melted. 

What  is  the  test  of  an  operator's  manipulative  ability? 
He  should  be  able  to  hold  an  arc  no  longer  than  i  in., 

having  a  voltage  across  it  less  than  twenty-five  during  the 
period  required  to  deposit  the  metal  from  a  si-in.  diameter 
bare  electrode,  12  in.  long  on  150  amp.  direct  current. 

What  is  meant  by  "free  distance,"  "overlap,"  "parent 
metal,"  "penetration,"  "recession,"  "re-entrant  angle," 
"scarf,"  "tack,"  "weaving"  and  "welt"? 

Given  under  "Terminology." 
What  function  does  the  arc  perform? 
It  transforms  electrical  energy  into  thermal  energy. 
What  polarity  should  the  welder  use  on  welding  all  but 

thin  sections  with  bare  electrodes? 
The  pencil  electrode  should  be  negative. 
How  may  the  amount  of  oxide  formed  be  reduced  to  a 

minimum? 

By  holding  a  short  arc  and  the  use  of  electrodes  contain- 
ing a  small  quantity  of  carbon  (0.18  per  cent)  and  maga- 

nese   (0.50  per  cent). 
How  may  an  operator  determine  the  degree  of  fusion 

obtained  (a)  by  inspecting  the  surface,  (b)  by  inspecting 
the  cross-section  of  deposit? 

(a)  By  examining  the  contour  of  the  surface,  noting  the 
Ire-entrant  angle  and  estimating  the  overlap;  observing  the 
depth  of  crater  and  estimating  the  penetration. 

(b)  By  directly  observing  the  depth  of  penetration  of 
recession,  the  overlap  and  porosity  or  blow  holes. 
What  are  the  factors  in  arc  welding  that  determine  the 

degree  of  fusion? 
Arc  current,  arc  length,  electrode  current  density,  elec- 

trode material,  freedom  of  weld  from  oxides. 
How  may  a  welder  determine  when  he  is  using  the  proper 

welding  current? 
By  the  depth  the  arc  melts  the  material  welded.  The 

crater  should  be  not  less  than  -fe  in   (1.6  mm.)   in  depth. 
What  is  the  most  important  thermal  characteristic  en- 

countered in  welding? 
Contraction  of  the  hot  deposit. 
How  may  strains  produced  by  this  characteristic  be  mini- 

mized? 

By  adopting  a  correct  welding  procedure,  either  non- 
rigid  or  rigid,  which  serves  partly  to  anneal  the  metal  and 
reduce  "locked-in"  stresses. 
What  is  the  effect  of  holding  too  long  an  arc  with  the 

metallic  electrode? 
The  use  of  a  long  arc  produces  a  poor  deposit,  due  to 

insufficient  penetration,  and  also  produces  a  large  amount 
of  oxide  which  reduces  both  the  strength  and  ductility  of 
the  joint. 

What  size  of  bare  electrodes  corresponds  to  welding  cui'- 
rents  of  approximately  225,  155,  100  and  60  amp.  on  weld- 

ing with  direct  current? 
Sizes  ts,  sb,  M  and  s\  in.  respectively. 
How  should  joint  sections  be  prepared  for  welding? 
The  surfaces  should  be  cleaned  thoroughly  and  the  faces 

of  the  joint  scarfed  to  an  angle  of  60  to  90  degrees  with 
the  edges  separated  a  free  distance  of  approximately  i  in. 

in  the  rigid  welding  process,  and  an  additional  A  in.  per 
foot  from  the  point  welded  for  each  foot  length  when  using 
the  non-rigid  system. 
What  surface  characteristics  denote  fusion? 
Surface  porosity,  amount  of  oxide  coating,  depth  of  arc 

crater,  surface  contour,  compactness,  regularity  and  re- entrant angles. 

Annual  Meeting  of  the  Indianapolis 
Metal  Trades  Association 

The  fourteenth  annual  meeting  and  dinner  of  the 
Indianapolis  branch  of  the  National  Metal  Trades  Asso- 

ciation was  held  on  March  16  at  the  Claypool  Hotel. 
The  following  officers  of  the  branch  were  re-elected  for 
another  year:  H.  G.  Myers,  of  the  Chandler  and  Taylor 
Co.,  president;  W.  B.  Oakes  of  the  Oakes  Co.,  vice 
president,  and  L.  M.  Wainwright  of  the  Diamond  Chain 
Co.,   secretary. 

J.  W.  O'Leary  of  Chicago,  president  of  the  associa- 
tion, spoke  broadly  upon  industrial  conditions.  Among 

other  things,  he  contrasted  the  open-shop  policy,  which 
prevails  largely  in  America,  with  the  European  system 
of  trade  unions.  J.  A.  Emery,  general  counsel  for  the 
National  Association  of  Manufacturers,  spoke  on  the 
alleged  program  of  the  American  Federation  of  Labor 
which  calls  for  the  popular  election  of  Federal  judges 
and  the  prohibition  of  injunctions  in  labor  disputes. 

A  Fixture  for  Use  on  the  Shaping 
Machine 

By   John   Vincent 

The  shaping  machine  seems  to  be  used  more  for 
jobbing  than  for  manufacturing  work,  and  therefore 
one  does  not  so  frequently  see  fixtures  built  for  han- 

dling work  on  this  machine.  In  the  shops  of  the 
Minneapolis  Threshing  Machine  Co.,  Hopkins,  Minn., 
the  shaping  machine  is  employed  for  facing  off  the 
flanges  of  a  pipe  elbow,  and  the  fixture  made  for  holding 
this  part  is  shown  in  the  accompanying  illustration. 

The  two  eyes  A  were  forged  from  a  mild-steel  bar, 
and  were  placed  in  the  mold  and  cast  into  place  in  the 
fixture.  Passing  through  these  eyes,  the  wedge  B 
affords  a  rapid  and  easy  method  of  clamping  the  work 
firmly  in  position,  while  at  the  same  time  it  is  forced 
sideways  by  the  thumbscrew  C.  Two  jacks,  one  of 
which  is  shown  at  D,  are  used  for  aligning  the  work. 

FIXTURE    F'OK    THK    SHAPINd     MACHINE 
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Notices  and  Claims  Under  Compensation  Acts— I II 
BY  CHESLA  C.   SHERLOCK' 

In  concluding  this  series  the  author  discusses 

the  matter  of  attorney's  and  doctor's  fees  and 
shoios  clearly  the  enlightened  attitude  of  most  of 
the  compensation  commissions  in  protecting  both 
employer  and  employee  from  the  exhorbitant  fees 
tisually  connected  with  common  laio  cases. 

(Part  II  appiarcd  on  page  560.) 

THE  question  of  costs  and  particularly  of  at- 

torney's fees  in  proceedings  under  the  workmen's 
compensation  acts  is  a  matter  which  has  not  only 

concerned  employers  but  also  the  commissions  and  the 
courts. 

Under  the  common  law  system  whereby  it  was  nec- 
essary for  an  injured  workman  to  bring  a  civu  action 

for  damages  against  employer,  it  was  necessary  for 
him  to  engage  an  attorney  and  prosecute  the  case  with 
such  money  or  hope  of  recovery  as  he  might  nave  in 
the  case.  The  usual  result  was  that  the  attorney 
took  the  case  on  behalf  of  the  workman  on  a  con- 

tingent fee  basis;  that  is,  he  was  to  receive  a  certain 
percentage  of  the  amount  recovered,  and  this  was  gen- 

erally just  50  per  cent. 
The  result  vras  that  the  workman  was  getting  only 

a  portion  of  what  he  was  rightfully  entitled  to  in  the 
cases  where  he  did  succeed  in  getting  judgment  against 
his  employer,  and  a  good  share  of  the  balance  was  taken 
up  in  costs  and  other  fees. 

The  System  Unfavorable 

The  system  was  decidedly  unfavorable  to  all  parties 
concerned,  especially  the  injured  workman  and  the  em- 

ployer. It  was  favorable  only  to  the  successful  at- 
torney. To  the  employer  it  meant  that  he  was  giving 

his  money  over  to  an  attorney  who  probably  had 
wrung  a  higher  award  out  of  him  by  appealing  to 
the  fleeting  sympathies  of  the  average  jury,  and  it 
further  meant  that  every  aggrieved  workman  in  the 
future  would  find  himself  speedily  reinforced  in  his 
demands  by  some  attorney  anxious  to  engage  in  the 
legal  battle  if  there  was  any  prospect  whatever  for 
a  fat  fee. 

The  compensation  system  was  adopted  for  the  specific 
purpose  of  remedying  the  many  evils  of  the  common 
law  system,  among  which  were  the  long  delay  in 
getting  claims  adjudicated,  and  also  to  eliminate  the 
attorney  as  much  as  possible  from  the  settlement 
between  the  employer  and  the  workman,  for  it  was 
felt  that  there  were  only  two  necessary  parties  to 
such  a  settlement  and  outside  help  was  needed  only 
in  rare  instances. 

The  industrial  commissions  were  not  only  created 
for  the  purpose  of  administering  these  laws,  but  also 
to  audit  the  settlement,  make  awards  and  generally  see 
to  it  that  substantial  justice  was  done  between  the 
parties.  This  being  true,  in  the  absence  of  a  dispute 
as  to  a  point  of  law,  it  can  readily  be  seen,  that  the 
need  for  an  attorney  was  slight  in  the  usual  case. 

The  attorney,  and  I  naturally  speak  favorably  of 
him  for  I  happen  to  be  one,  saturated  as  he  was  with 
his  common  law  training  naturally  continued  or  tried 
to    continue    the    same    relation    under    the    compensa- 

tion acts  that  he  had  pursued  under  the  common  law 
system ;  namely,  he  expected  a  contingent  fee  from  the 
workman  he  represented.  And  this  was  not  neces- 

sarily due  to  his  greediness  for  the  award  under  the  com- 
pensation system  being  fixed  and  to  be  paid  promptly, 

was  naturally  so  much  smaller  than  he  would  have  a 
prospect  of  winning  at  a  common  law  action,  that  he 
felt  that  he  would  still  have  to  have  a  stiff  fee  in 
order  to  ju.stify  him  in  taking  up  a  case  under  this 
new  and   revolutionary   system   of  jurisprudence. 

The  legislatures  in  many  states  anticipated  this  line 
of  reasoning  and  specifically  limited  the  amount  of  the 
fee  which  the  attorney  could  charge  the  injured  work- 

man for  representing  him  in  a  compensation  proceed- 
ing, the  usual  amount  of  this  limitation  being  10 

per  cent. 
They  felt  justified  in  doing  this,  for  the  compensa- 

tion system  itself  practically  eliminated  all  the  work 
in  getting  the  award.  All  the  injured  party  had  to 
do  was  to  give  his  notice  of  accident  and  make  claim 
for  compensation.  If  there  was  any  doubt  as  to  his 
right  to  compensation,  then  he  might  need  an  at- 

torney; otherwise  he  did  not  need  an  attorney  any 
more  than  he  would  need  a  minister,  for  the  indu.s- 
trial  commission  was  there  to  look  out  not  only  for 

the  employer's  interests,  but  his  own  as  well. 

Attorneys  Sometimes  Overcharged 

Nevertheless,  the  attorneys  did  not  always  tell  their 
clients  that  their  fee  was  limited  to  10  per  cent,  of 
the  amount  recovered,  and  the  writer  is  familiar  with 
one  or  two  instances  where  attorneys,  through  ig- 

norance of  the  law,  failure  to  look  it  up,  or  design, 
charged  workmen  receiving  an  award  of  something 
like  five  hundred  dollars,  as  much  as  one-half  of  the 
amount  recovered.  It  then  became  necessary  for  the 
commission  in  the  state  mentioned  to  prepare  a  form 
blank  for  attorneys  upon  which  they  were  required 
to  make  an  affidavit  in  all  doubtful  cases  that  they 
were  not  receiving  more  than  10  per  cent,  of  the 
amount  to  be  recovered,  and  in  order  to  still  further 
protect  the  workman,  it  was  deemed  advisable,  espe- 

cially in  lump  sum  settlements,  to  have  the  claimant 
sign  a  similar  statement. 

Of  course  many  were  the  surprises  occasioned  by  this 

policy  of  "covenants  openly  arrived  at"  and  it  caused 
not  only  surprise  to  the  members  of  the  bar  in  many 
instances  who  had  made  arrangements  in  good  faith 
thinking  they  were  entitled  to  more,  but  in  other  in- 

stances, it  caused  no  slight  surprise  to  a  workman 
who  had  imagined  that  he  was  at  the  mercy  of  his 
attorney  in  order  to  get  the  award. 

This  power  was  exercised  by  the  commission  under 
the  grant  of  power  vested  in  it  by  the  legislature  when 
it  put  a  clause  in  the  law  stating  that  the  com- 

mission should  have  the  power  to  fix  attorney's  fees. 
And  I  might  add  that  what  has  been  said  here  of 

attorney's  fees  likewise  applies  to  the  fees  of  doctors 
and  dentists  who  were  called  upon  to  treat  injured 
workmen.  These  bills  are  all  audited  and  approved 
by  the  industriaT  commission  before  they  can  be  paid, 
and   if   there   is   any   doubt  as   to   the   fairness   of   an 
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item  it  is  taken  up  with  the  industrial  commission 
who  informally  ascertains  the  facts  and  reduces,  in- 

creases or  approves  the  bill  as  seems  fair  for  the 
actual    work    done. 

The  greatest  trouble  in  this  matter  is  not  due  to 
a  desire  on  the  part  of  the  practitioners  to  swindle  the 
workman  as  it  is  due  to  the  fact  that  they  forget 
for  the  time  being  that  they  are  treating  or  serving 
John  Doe,  laborer,  and  assume  that  they  are  work- 

ing for  Hiram   Moneybags,   employer. 
By  provision  of  law,  medical,  hospital  and  surgical 

bills  are  paid,  within  a  certain  Hmitation,  by  the  em- 
ployer; while  the  attorney  fees  of  the  workman  must 

necessarily  come  out  of  the  award  which  he  has  re- 
ceived. In  either  event,  the  matter  is  of  vast  im- 
portance to  the  employer,  for  this  money  has  been  set 

aside  by  operation  of  law  for  the  use  and  benefit  of 
an  injured  workman,  and  .iu.st  so  much  of  it  as  is 
diverted  into  other  channels  means  that  there  is  a 
dissipation  of  that  amount  which  otherwise  might  be 
doing  greater  good  by  actuallly  accumulating  to  the 
benefit  of  the  party  the  law  intended  should  be  bene- 

fited, the  injured  workman. 

The  Courts  Try  to  Be  Reasonable 

The  courts  and  the  commissions  make  mistakes,  but 
they  try  to  be  reasonable  in  this  mattevr  of  fees  and 
costs.  All  of  them  have  not  been  as  drastic  as  the 
commission  mentioned  above,  but  there  is  a  growing 
tendency  along  this  line  and  wherever  it  is  apparent 
that  fees  or  costs  are  mounting  too  high,  the  employer 

in  justice  not  only  to  himself  but  to  the  injured  work- 
man as  well  should  see  to  it  that  the  matter  comes 

to  the  attention  of  the  proper  parties. 
Few  cases  have  been  handed  down  upon  this  point, 

for  these  disputes  as  a  rule  are  kept  under  cover,  but 
some  have  reached  the  white  light  of  publicity  in 
the  court  room.  We  will  not  discu.ss  these  cases  at 
length,  but  will  confine  ourselves  to  a  statement  of 
the  ruling  of  the  court  in  order  that  employers  may 
know  what  the  courts  are  saying  on  the  subject. 

In  New  Jersey  it  was  questioned  as  to  who  should 

pay  the  fee  of  the  claimant's  attorney,  the  claimant 
or  the  employer.  The  court  held  that  the  claimant 
must  pay  for  his  own  attorney  from  the  award,  say- 

ing: "Nor  is  there  any  legal  error  in  the  award  of 
$125  counsel  fee  generally,  for  in  the  contemplation 
of  the  statute  this  is  to  be  paid  from  the  award. 

There  is  nothing  in  the  record  before  us  that  indi- 

cates any  contrary  purpose." 
In  Minnesota  it  has  been  expressly  held  that  the 

law  does  not  authorize  the  payment  of  attorney's  fees 
at  all  under  the  Minnesota  Workmen's  Compensation 
Act,  but  it  was  said  that  the  court  may  allow  the 
statutory  costs,  even  though  designated  in  the  order 

as  attorney's  fees. 
In  one  case  an  objection  to  the  allowance  of  at- 

torney's fees  was  sustained,  the  court  saying  that 
under  the  law  the  costs  allowable  were  only  those  for 

"like  services  and  proceedings  in  civil  cases,"  and 
the  only  costs  allowable  there  were  the  actual  dis- 

bursements and  what  are  usually  termed  statutory 
costs.  This  amount  seems  to  be  arbitrarly  fixed  at 
$10  and  the  court  held  that  all  costs  allowed  over 
that  amount  would  have  to  be  reduced  to  $10. 

in  another  Minnesota  case  where  an  attorney's  lien 
had  been  allowed  the  court  said:  "The  court  allowed 
plaintiff"s   attorneys   a    lien    in   the   sum    of   $400   upon 

the  amount  recovered.  The  relator  raises  no  ques- 
tion concerning  this  lien  except  to  call  attention  to 

the  fact  that  if  plaintiff  is  not  entitled  to  recover,  her 
attorneys  are  not  entitled  to  a  lien  as  against  the relator. 

"The  amount  for  which  the  lien  is  allowed  in  this 
case  is  not  questioned  by  any  one  and  hence  is  not 
before  us  for  consideration,  but  we  wish  to  call  at- 

tention to  the  fact  that  the  proceedings  under  this 
law  are  informal  and  summary  and  are  intended  to 
be  inexpensive;  and  that  only  extraordinary  circum- 

stances will  justify  the  court  in  allowing  a  lien  for 
any  considerable  portion  of  the  compensation  awarded 

the  dependent." In  an  Illinois  case  upon  a  compensation  proceeding, 
the  court  rendered  judgment  against  the  employer  and 

also,  as  per  civil  custom,  taxed  up  attorney's  fees  of 
the  claimant  against  the  employer,  The  employer 
appealed  from  this  and  the  appellate  court  said: 

"  .  .  .  it  clearly  appears  that,  if  the  arbitrator  and 
Industrial  Board  render  a  decision  in  favor  of  the 
claimant,  and  no  review  is  petitioned  for  or  had  by 
the  party  paying  the  compensation,  the  statute  gives 
no  authority  to  allow  an  attorney's  fee  to  be  taxed 
against  the  party  paying  the  compensation,  unless  said 
party  refuses  to  pay  the  compensation,  or  some  install- 

ment thereof,  when  it  comes  due." 
Another  Illinois  Case 

In  another  Illinois  case  the  court  said:  "The  statute 
provides  for  attorney's  fees  where  the  employer  does 
not  institute  proceedings  for  review  and  refuses  to  pay 
compensation.  .  .  .  There  is  no  constitutional  ob- 

jection to  such  a  statute  and  the  facts  authorized  the 
allowance.  The  purpose  of  the  statute  is  to  provide 
a  speedy  method  for  the  adjustment  of  compensation 
and  the  payment  of  the  same,  without  the  delays  of 

litigation  and  the  burden  and  expense  and  attorney's 
fees  otherwise  imposed  upon  claimants." 

In  Washington  it  was  shown  that  the  superior  court, 

in  a  compensation  proceeding,  had  allowed  attorney's 
fees  in  the  sum  of  $60.  An  appeal  was  taken  and  a 

motion  made  in  the  supreme  court  to  have  the  allow- 
ance increased,  due  to  the  extra  work  occasioned  by 

the  appeal.  The  supreme  court  found  that  there  was 
nothing  in  the  statute  authorizing  it  to  increase  an 

allowance,  but  that  such  power  rested  with  the  supe- 
rior court,  and  denied  the  motion. 

In  a  California  case,  the  commission  made  an  award 
directly  to  the  attorney,  stating  that  he  had  rendered 
services  in  the  amount  of  $25  and  directing  the  peti- 

tioner to  pay  it  to  the  attorney.  It  was  contended 
that  there  was  nothing  in  the  Act  justifying  the  com- 

mission in  making  an  award  directly  to  the  attorney. 
The  court  held  that  it  made  no  difference,  as  the 
amount  was  to  be  deducted  from  the  award  anyway 
and  that  it  seemed  that  this  was  as  good  a  way  to 
make  the  award  as  another. 

In  Nebraska  it  was  held  that  the  court  has  no 

authority  to  assess  attorney's  fees  as  costs.  The  com- 
pensation act  there  provides  that  the  county  attorneys 

and  the  attorney  general  shall  appear  in  court  on 
behalf  of  claimants  for  compensation.  Said  the  court: 

"The  Employer's  Liability  Act  in  its  entirety  is  a 
summary  proceeding.  One  of  its  main  objects  is  to 
facilitate  an  inexpensive  and  speedy  settlement  of  con- 

troversies between  employer  and  employee  that  arise  out 
of  personal  injuries.    It  does  not  appear  that  the  coun- 
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ty  attorney  was  requested  to  appear  as  attorney  for 
claimant,  or  that  he  refused  to  appear.  That  such 
official  would  perform  his  duty  in  the  premises  when 

called  upon  to  act  in  his  official  capacity  is  presumed." 
In  a  Michigan  case  it  appeared  that  the  claimant  and 

her  attorneys  had  become  involved  in  a  dispute  as  to 
the  amount  of  the  fee  which  they  were  to  receive.  It 
seemed  that  the  amount  of  the  compensation  awarded 
had  been  paid  to  the  attorneys  in  the  form  of  a  check, 
that  they  caused  this  check  to  be  indorsed  and  retained 
25  per  cent,  of  it  as  their  fee.  The  claimant  pro- 

tested and  asked  the  commissioner  to  determine  the 
matter  and  fix  a  reasonable  fee  for  the  services  ren- 

dered. The  attorneys  claimed  that  they  had  a  con- 
tract with  the  claimant  for  a  25  per  cent,  fee,  which 

was  strenuously  denied  by  the  claimant. 
The  commission  accordingly  considered  the  matter 

and  fixed  $125  as  a  reasonable  fee  for  the  work  done. 
This  left  a  balance  of  $290.50  which  the  attorneys  had 
collected  and  which  they  had  been  directed  to  repay 
the  claimant.  The  court  affirmed  this  decision  hold- 

ing that  the  approving  of  attorney's  fees  was  some- 
thing reposed  in  the  commission  by  the  statute,  that 

it  was  constitutional,  and  that  no  appeal  could  be  taken 
to  any  court  from  such  a  finding. 

An  Indiana  Case 

In  an  Indiana  case  it  was  attempted  to  appeal  from 
the  finding  of  the  commission  as  to  the  reasonable- 

ness of  attorney's  fees.  Said  the  court:  "The  act  no- 
where makes  any  express  provision  for  an  appeal  from 

an  order  approving  or  disapproving  attorney's  fees, 
and  we  fail  to  find  any  provision  from  which  any 
such  right  can  properly  be  implied.  Certainly  a  pro- 

vision for  an  appeal  from  an  award  growing  out  of 
a  disagreement  between  an  employer  and  an  injured 

employee  with  reference  to  the  latter's  compensation 
cannot  be  so  construed  as  to  imply  the  right  of  appeal 
in  a  collateral  matter,  based  on  the  action  of  the  board 

in  approving  or  disapproving  attorney's  fees,  which 
must  necessarily  arise  out  of  an  express  or  implied 
contract  between  the  injured  employee  and  his  attorney. 
The  two  matters  are  so  far  unrelated  as  to  forbid  such 

an   implication." 
If  there  is  any  place  where  costs  and  expenses  should 

be  discouraged  it  is  in  a  compensation  proceeding, 
and  the  procedure  has  been  so  simplified  and  stripped 
of  all  technicalities  that  it  is  entirely  possible  for  a 
workman  possessing  sufficient  information  and  educa- 

tion to  read  and  write  to  act  as  his  own  attorney 
throughout  the  whole  matter.  But  where  it  is  desir- 

able to  have  the  services  of  an  attorney,  and  it  is 
in  many  instances  in  even  compensation  proceedings, 
expenses  should  be  reduced  to  the  minimum. 

Attorney's  Fee  and  Costs 

Some  states  recognize  the  attorney's  fee  as  part  of 
the  costs  and  do  not  hesitate  to  tax  them  up  against 
the  employer,  in  many  instances  to  be  paid  out  of 
the  award,  while  others  do  not  recognize  the  right  of 
an  attorney  to  compensation  in  any  particular. 

Employers  should  be  informed  on  this  point,  partic- 
ularly in  relation  to  the  laws  of  the  states  under  which 

they  are  operating,  for  it  is  as  necessary  to  know 

when  attorney's  fees  can  legally  be  charged  up  against 
the  employer  as  it  is  to  know  when  the  employer  can 
legally  be  charged  with  a  compensation  allowance. 

The  general  effect   of   this   discussion  has  been   to 

show  that  there  is  a  marked  change  in  the  attitude 
of  the  authorities  toward  the  technical  provisions  of 
the  compensation  as  to  notice  of  accident  or  injury, 
claims  for  compensation  and  as  to  costs  in  compensa- 

tion proceedings;  all  of  which  is  making  for  progress 
and  a  better  understanding  of  this  important  new 
branc'>  of  our  jurisprudence. 

Questions  of  Machine  Shop  Ethics 
By   J.   A.    Raught 

In  regard  to  the  questions  asked  by  Charles  D. 
Folsom,  .Jr.,  on  page  437  of  the  American  Machinist 

under  the  title  "Rules  of  Etiquette  for  Foremen"  I  will 
say  in  answer  to  the  first  one  that  whether  they  be 
good,  bad  or  indifferent  shops  I  have  never  known  any 
of  them  to  give  advance  pay,  and  as  to  giving  notice, 
this  scheme  has  been  tried  several  times  with  widely 
varying  results. 

I  have  known  of  instances  where  men  who  had  been 

given  30  days'  notice  brushed  up  so  as  to  make  them- 
selves indispensable  and  others  were  laid  off  in  their 

stead;  in  other  cases  under  similar  circumstances  men 
became  absolutely  worthless.  However,  I  would  say 
that  if  men  must  be  laid  off  the  deserving  should  be 
given  ample  notice. 

As  to  the  principle  of  secrecy  in  granting  an  increase 
in  wages,  I  think  both  sides  are  justified  in  maintain- 

ing it.  This  reminds  me  of  something  that  actually 

happened:  A  fellow  workman' walked  over  to  another 
and  remarked  "It  is  none  of  my  business,  but  George 
over  there  asked  me  how  much  you  are  getting."  The 
answer  he  got  was  this  "When  George  asks  you  that 
question  again  you  can  tell  him  its  none  of  his  business 

either." 

As  to  the  amount  of  consideration  to  be  given  to 
data  supplied  by  an  applicant,  it  is  a  whole  lot  cheaper 
to  believe  the  good  things  he  says  about  himself  than 
it  is  to  prove  they  are  not  so.  If  we  were  back  in  the 
days  of  receiving  applicants  two  to  four  weeks  ahead 
of  giving  employment  it  would  then  be  just  and  proper 
to  investigate  but  in  this  day  and  age  this  scheme 
does  not  work,  therefore  I  consider  it  better  to  take 
a  man  at  his  own  word  and  if  he  cannot  make  good, 

it  doesn't  cost  anything  to  tell  him  so. 

Setting  the  Milling  Machine  Vise 
In  Alignment 

By   George   C.    Hanneman 

Referring  to  the  method  of  setting  a  milling-machine 
vise  parallel  with  the  cutter,  described  by  John  A. 
Grill  on  page  356  of  American  Machinist,  this  seems 
to  be  a  rather  time-consuming  way  to  accomplish 
the  job. 

A  much  quicker  way  is  to  clamp  a  tri-square  in  the 
vise  so  that  the  blade  is  at  right  angles  with  the  arbor, 
and  horizontal.  A  rod  is  clamped  between  the  collars 
on  the  arbor  and  an  indicator  attached  to  the  end  of 
the  rod.  By  adjusting  the  position  of  the  rod.  the 
indicator  may  be  made  to  touch  first  one  end  of  the 
square-blade  and  then  the  other  by  turning  the  spindle 
part  of  a  revolution.  Tapping  the  vise  until  the  indi- 

cator reads  the  same  in  both  positions  will  bring  the 
vise  square  without  moving  the  table,  which  is  a  slow, 
tiring  job.  Of  course,  the  square  must  he  accurate, 
and  the  vise  jaws  in  good  condition. 
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A  Theater  as  Part  of  a  Factory  Group 
By   George  F.   Paul 

The  Clark  Equipment  Co.,  Buchanan,  Mich.,  decided 
that  its  employees  should  have  a  liirht  and  comfortable 
place  in  which  they  could  hold  meetings  and  have 
entertainments.  Accordingly,  the  theater,  an  interior 
of  which  is  shown  in  the  illustration,  was  built. 

The  wall  behind  the  stage  is  a  partition  separating 
the  theater   from   one  of  the    factory   work   rooms,   so 

Referring  to  Fig.  2,  A  is  the  arbor  body  with  the 
ordinary  taper  shank.  At  the  other  end  is  the  usu:il 
thread  to  suit  the  thread  in  the  cutter  which  will  be 
screwed  on  it.  Behind  the  thread,  between  it  and  the 
flange,  is  a  plain  cylindrical  portion  for  the  reception 
of  two  washers.  These  washers  are  of  about  equal 
thickness  and  their  combined  thicknesses  are,  say,  i 
in.  greater  than  the  distance  from  the  flange  to  the 
thread.  The  holes  in  the  washers  are  an  easy  fit  on  the 
cylindrical  part  of  the  arbor. 

The  washers  are  placed  on  the  arbor  and  either  the 
threaded  mill  or  a  nut  is  screwed  on  the  thread  to  force 
them  to  a  seat.  When  thus  assembled  a  radial  hole  is 

drilled  and  taper-reamed  from  side  to  side  through  the 
washers  and  the  cylindrical  part  of  the  arbor,  the  drill 
and  reamer  cutting  one-half  into  each  of  the  washer.s. 

INTERIOR  OP  THB  THEATER 

that  the  theater  is  in  reality  a  part  of  the  factory 
group.  The  structure  is  60  x  89  ft.  and  the  auditorium 
and  gallery  will  seat  over  700  people.  The  stage  is 
30  ft.  wide  under  the  arch  and  is  fully  equipped  with 

scenery  and  a  lighting  sj'stem. 

Arbor  for  Threaded  End  Mills 
By  William  Older 

One  of  the  most  difficult  milling  tools  to  hold  properly 
is  the  ordinary  threaded  end  mill.  The  difficulty  is 
not  so  much  in  holding  it  while  in  operation  as  in 
removing  it  from  the  threaded  arbor  after  use.  Large 
end  mills  of  this  type  can,  of  course,  be  held  in  soft 
jaws  in  the  vise  while  other  tools  are  used  to  persuade 
the  arbor  to  let  go,  but  the  teeth  of  small  ones  are 
often  broken  when  trying  to  remove  the  mill  from  the 
arbor. 

A  veiy  efficient  arbor  for  this  type  of  end-milling 
cutter  is  shown  with  the  cutter  assembled  on  it  in  Fig. 
1,  and  in  Fig.  2,  the  cutter  and  the  components  of  the 
arbor  are  shown. 

FI';.  1.     ARBOR  WITH  THREADED  END  Mil. I,  IN  PI.ACR 

The  mill  or  nut  is  then  removed  and  the  hole  through 
the  cylindrical  part  of  the  arbor  is  enlarged  so  that  the 
taper  pin  cannot  bind  in  it;  in  other  words,  it  is  made* 
large  enough  for  the  pin  to  drop  through.  The  washers 

are  then  taken  one  at  a  time  and  about  c'l  in.  milled, 
ground  or  shaped  off  the  faces  which  have  the  half  holeis 
for  the  taper  pin.     The  arbor  is  now  ready  for  use. 

riG.  2. 
ARBOR  AND  THREADED  END  MILL. 

Df.?AS.SEMBi:.ED 



848 AMERICAN     MACHINIST Vol.  52,  No.  16 

When  assembling  ready  for  work  as  shown  in  Fig. 
1,  the  washers  are  slipped  on  the  arbor  in  the  same 
order  and  position  in  which  they  were  when  drilled. 
The  cutter  is  next  screwed  on  but,  before  tightening  it, 
the  taper  pin  is  put  in  till  the  head  is  flush  with  the 
hole.  This  separates  the  faces  of  the  washers  about  ,'.  in. 
so  that  further  screwing  on  of  the  cutter  causes  the 
taper  pin  to  be  pinched  between  the  washers.  The  mill 
is  now  screwed  on  as  tightly  as  is  convenient  and  put 
to  use,  when  the  cutting  resistance  will  screw  it  tightly 
in  place.  When  ready  to  remove  the  cutter  from  the  ar- 

bor, the  taper  pin  is  easily  driven  out  which  releases  the 
pressure  of  the  front  washer  on  the  threaded  end  mill 
so  that  it  can  be  readily  screwed  off  by  hand. 

When  assembling  to  do  the  drilling  and  taper-reaming 
operation,  it  is  as  well  to  mark  the  parts  as  shown  as 
it  makes  it  so  much  easier  to  assemble  correctly  later 
under  working  conditions.  The  taper  pin  should  be 
hardened  so  it  will  not  upset  when  driven  out. 

Small  Boring  Tool  for  Milling  Machine 
By  J.  W.  Gork 

The  sketch  shows  a  small,  easily  adjusted  boring 
tool  that  I  made  recently  for  use  on  the  milling 
machine.     This  tool  worked  so  well  in  boring  holes  in 

Handy  Drying  Rack  for  Small 
Drafting  Room 

By  Harry  Jay 

The  sketch  shows  a  rack  for  hanging  wet  blueprints 
that  is  convenient  and  occupies  but  little  space,  besides 
being  very  handy  to  operate  when  one  has  his  hands 
fully  occupied  with  a  wet  print. 

The  device  consists  of  a  .series  of  brass  channels  made 
from  material  of  suitable  thickness,  say  about  16  gage, 
inverted,  and  fastened  by  wood  screws  to  wooden  sup- 

porting brackets.    The  complete  rack  is  shown  in  Fig.  1, and  an  enlarged  detail  in  Fig. 
2.   A  wooden  roller  is  put  into 
each  channel  and  one  edge  of 
the  latter  bent  in  at  an  angle, 
as  may  be  seen  in  the  detail, 
so  that  the  roller  cannot  drop out. 

ei _a. 
M   o   

t^   liOKlNci    TOOL,   FOK    1  .'^K    l.\    .MILLING    JIACHI.VE 

some  large   fixtures   I  had  to  make  that   I  thought   it 
might  be  of  interest  to  others. 

Note  that  the  shank  is  turned  eccentric  with  the  body 
of  tool,  and  also  that  the  hole  in  the  bushing  is  bored 
in   the  same   manner. 

More  About  the  Spiral  Gear 
By  ''Ge6b«e  -A^;,>P']^ry-.- Mechaniiiil   I'jng-iriepi'.   Jor\.-.s   &   Lamsoii   Macliinc   (^6. 

We  were  interested  in  -  reading  Sandy  Copeland's 
letter  on  page  ST6,  Vol.  51,  of  American  Machinist, 
where  he  calls  attention  to  the  common  mistake  of 
calling  a  helical  gear  a  "spiral."  We  are  wondering, 
however,  if  he  is  exactly  correct  in  saying  that  there 
"haint  no  such  animal"  as  a  spiral  gear. The  illustration  shows  a  gear  which,  if  not  a  true 
spiral  gear,  is  very  nearly  .so,  as  the  teeth  are  generated 
while  the  gear  revolves  at  a  constant  .speed.  It  is  not 
necessary  that  all  the  teeth  be  part  of  the  same  spiral 
curve,  any  more  than  it  is  necessary  that  all  the  teeth 
of  a  helical  gear  be  part  of  the  same  helix.  This 
gear  has  been  used  in  the  bar  feed  of  the  Hartness 
flat  turret.-lathe  f©Vi&bou«  tWiMy  years. 

FIO.     L       H.\.M' ULI-RPRIXT 
nitVTxr;  uack 

As  one  approaches  the  hanger  with  »  wet  print  held 
in  both  hands,  he  has  only  to  let  his'  thumbs  extend above  the  edge  of  the  print  sufficiently  to  lift  the  wooden 
roll  while  in.sertirig  the  print;  then,  upon  slipping  the 
thumbs  down,  which  is 'easily  done  on  the  wet  surface 
of  the  j)rint.,the  roller  drops  back  to  place,  pinching  the 
edge/of  t|i.e  print  Between  it  and  the  .straight  side  of  the 
chatineJvv..'        •       ...  i-i..  .-^.^  ..  a         «. .        . The  channels  may  be  made  continuous  for  the  length 
of  the  longest  print,  in  which  ca.se  they  will  hold  prints 
of  any  length  shorter  than  the  maximum,  or  they  may 
be  made  in  two  short  sections,  so  spaced  as  to  take 
medium-size  prints.  They  are  more  easily  made  in  this 
way  but  are  less  adaptable. 

~   I 

A  "SPIKAL,".  GB.AR 

FIG.    2.      EXLARGED 
DET.ilL  OF   CH.\XNEL 
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The  Compulsory  Metric  Law 

Read  This — and  Then  Get  Busy 
THE  World  Trade  Club  is  sending  out  to  all  parts  of   the   country, 

thousands  of  post  cards,   addressed   to     the  Bureau  of   Standards, 

Washington,  D.  C,  urging  legislation  in  favor  of   the   exclusive   use 

of  the  meter-liter-gram  in  the  United  States. 

These  cards  are  being  signed  by  doctors,  lawyers,  school  teachers  and  all  sorts  of 

people  who  know  absolutely  nothing  of  real  manufacturing  or  export  conditions. 

Probably  a  hundred  thousand  of  these  cards  have  been  mailed  to  Washington 
favoring  one  side  of  the  question  only,  and  many  Congressmen  have  been  led  to  beheve, 

in  looking  over  the  reports  on  this  flood  of  cards,  that  the  whole  country  wants  a 
compulsory  metric  system,  when  in  fact  nothing  is  farther  from  the  truth.  This 

dangerous  propaganda  must  be  counteracted  by  the  same  means  the  "millionaire's  club" 
has  employed. 

Now — Mr.  Manufacturer — Mr.  Exporter — Mr.  Man — You  whose  very  existence 
depends  on  the  smooth  running  of  our  industrial  machinery  which  would  be  hopelessly 

crippled  by  a  compulsory  metric  law — all  of  you  turn  in  and  help  in  this  campaign 
by  taking  up  our  proposition.    Also  get  the  help  of  every  association  you  belong  to. 

Chairman  of  Committee  on  Coinage,  Weights  and  Measures, 

House  of  Representatives, 

Washington,  D.  C. 

I  am  against  all  legislation  tending  to  mak,c  the  use  of  the  metric  system 
compulsory  in  the   United  States. 

Name   ^   ;   

Address^   ___^   

Vocati 

Here  is  our  proposition!  We  will  furnish  you,  free  of  charge,  all  of  the  post  cards 

you  can  use,  similar  to  the  one  shown.  Distribute  these  cards  to  your  employees  and 

have  them  sign  and  mail  them.  The  cards  are  all  properly  addressed  and  need  only  to 

be  signed  and  a  one-cent  stamp  affixed  and  then  they  are  ready  for  mailing. 

Ask  us  for  enough  cards  for  every  employee  you  have  and  all  their  friends  who  are 

against  the  prop>08ed  compulsory  metric  law. 

(HepruJltid     li-om    oiii'    MaitJi    -Zolli    i:,6Ue> 

Editor 
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Inter-Racial  Council  Favors  Modifica- 
tion of  Immigration  Laws 

The  immediate  and  urgent  need  for  the  modification 
of  present  immigration  laws,  the  adoption  of  a  policy 
which  will  offer  a  genuine  attraction  to  European  labor, 
and  the  consequent  stabilization  of  American  industrial 
conditions,  was  the  overwhelming  sentiment  brought 
out  at  the  National  Conference  on  Immigration,  held 
last  Wednesday,  April  7,  at  the  Engineering  Societies 
Building,  New  York  City. 

The  conference  was  held  under  the  auspices  of  the 
Inter-Racial  Council,  and  was  the  first  meeting  of  its 
kind  in  the  United  States.  Men  from  all  walks  of  life — 
farmers,  merchants,  captains  of  industry,  financial 
powers  and  members  of  the  legal  and  medical  profes- 

sion— all  gathered  together  for  but  one  purpose, 
to  decide  on  some  way  to  check  the  steady  after-war 
emigration  and  devise  a  means  of  attracting  and  en- 

couraging foreign  labor. 
The  conference  was  divided  into  three  sessions.  The 

first  session,  beginning  at  9:30  a.m.,  was  opened  by 
a  few  introductory  remarks  from  General  Coleman  du 
Pont,  chairman  of  the  Boai-d  of  the  Inter-Racial  Council. 
William  H.  Barr,  president  of  the  Inter-Racial  Council, 
was  then  introduced  as  chairman  of  the  session. 

-  The  morning  session  was  taken  up  with  a  discussion 
of  labor  problems  as  affecting  our  industrial  life.  Each 
one  of  the  speakers  was  a  leader  in  his  particular  field, 
and  each  told  from  his  own  point  of  view  what  a 
more  liberal  immigration  policy  and  a  more  humane 
treatment  of  the  foreigner,  would  do  for  the  future 
of  American  prosperity.  What  was  probably  the  most 
inspiring  and  weighty  address  of  this  session  was 
delivered  by  Louis  Marshall,  former  chairman  of  the 
New  York  State  Commission  of  Immigration.  Mr. 

Marshall  was  assigned  to  discuss  "Immigration  Legis- 
lation" and  he  handled  the  subject  admirably.  He 

advocated  a  policy  of  "Selective  Immigration"  and  urged 
the  educating  and  Americanizing  of  the  foreigners.  He 

said  "those  who  have  been  most  objectionable  have 
been  the  products  of  the  best  European  universities. 

If  you  are  looking  for  an  Anarchist,  don't  look  for 
him  among  the  illiterate."  He  also  took  a  fling  at  the 
Government  officials  at  Ellis  Island.  He  declared  that 

the  brutality  of  some- of  these  officials  was  "worse  than 
that  of  Czarist  Russia."  Hp  asked  the  conference  to 
go  on  record  as  in  favor  of  i.  repeal  of  the  literacy  test 
or  a  modification  of  this  test  so  as  not  to  affect  agri- 

cultural, domestic  or  industrial  workers. 
The  afternoon  session  was  presided  over  by  John 

Williams,  former  New  York  State  Commissioner  of 
Labor.  A  set  of  resolutions  was  presented  by  Dr. 
-Albert  Shiels.  These  resolutions  expressed  the  crystal- 

lized sentiment  of  the  confei-ence.  Four  artic'es  were 
included;  namely.  Assimilation,  Admission,  Stabiliza- 

tion and  Naturalization.  Each  one  of  these  articles  was 
discussed  at  some  length  by  men  prominent  in  American 
industrial  life.  Several  amendments  were  offered  and 
a  general  discussion  followed.  The  resolutions  were 
adopted  at  the  close  of  the  session. 

The  third  and  final  session  was  held  in  the  evening 
at  the  Capitol  Theater.  A  reception,  special  music,  sev- 

eral reels  of  industrial  news  film  and  the  formal  pre- 
sentation of  the  resolutions  as  adopted,  made  up  the 

program.  The  conference  closed  with  the  singing  of 

"America"  by  the  entire  audience. 

The  Problem  of  Immigration* 
By  William  H.  BARRf 

No  other  country  is  so  profoundly  interested  in  the 
problem  of  immigration  as  is  the  United  States.  Its 
industrial  and  economic  history  is,  in  effect,  a  history 
of  immigration.  There  are  in  the  country  today  sixteen 
million  foreign  born  people,  and  they  are  the  parents  of 
more  than  twenty  million  American  born  children,  and 
in  so  far  as  our  national  development  depends  upon  the 
labor  of  its  people,  one-third  of  that  progress  is  due  to 
the  immigrant  and  his  immediate  family.  Never  in  the 
history  of  mankind  has  there  been  a  migration  so  great 
in  number,  so  orderly  in  character,  as  this.  But  we 
are  dealing  with  conditions  as  they  exi.st  today.  In 
Europe  we  are  confronted  with  a  new  world,  having 
changed   international  vision. 

One  thing  is  certain;  no  longer  will  the  immigrant 
come  here  to  enjoy  freedom  of  worship  or  right  of  free 
speech,  for  these  things  he  will  have  at  home.  The 
immigrant  of  the  future  will  come  and  go  for  one 
dominant  reason — that  reason  will  be  economic. 

No  man  can  tell  how  these  conditions  will  change 
the  course  of  immigration,  but  it  will  affect  it  pro- 

foundly. Already  we  have  seen  the  signs.  Men  are 
returning  to  Europe — men  trained  in  our  fields  and 
workshops.  On  the  other  hand,  the  number  coming 
from  abroad  contains  a  large  ratio  of  women  and 
children,  the  men  in  many  cases  remaining  at  home. 
This  is  a  new  development  and  gives  occasion  for 
reflection. 

One  of  the  important  industrial  questions  confronting 
us  at  this  time  is  the  problem  of  adequate  production. 
There  are  certain  basic  truths  no  man  can  deny.  One 
of  them  is  that  our  permanent  national  prosperity 
depends  upon  sound  production,  and  one  of  its  essential 
features  is  a  sufficient  supply  of  unskilled  workers.  We 
need  such  labor  on  the  farm,  in  industry  and  in  the home. 

Because  America  is  a  land  of  opportunity,  those 
who  are  ambitious  gradually  rise  from  the  ranks 
of  the  unskilled  to  the  higher  grades  of  skilled 
employment. 

Their  places  must  be  filled  with  new  recruits,  and  the 
supply  must  come  from  among  those  who  are  willing  to 
do  conscientious  work.  For  years  the  labor  of  th^ 
immigrant  has  supplied  this  need  and  unless  we  ha^e 
a  dependable  supply,  even  the  raw  material  upon  whic 

skil'ed  labor  itself  depends,  will  be  lacking. 
But  the  problem  of  immigration  is  not  that  of  labo  • 

supply  alone.  We  all  agree  that  we  must  admit  only 
those  whose  entry  to  the  United  States  will  insure  the 
?naintenance  of  a  proper  standard  of  living  among  the 
people,  and  that  we  must  recognize  the  obligation  which 
immigration  entails  upon  us.  If  we  admit  immigrants 
we  must  accept  only  those  who  are  potentially  good 
citizens,  and  having  accepted  them,  we  must  provide  the 
means  that  will  make  good  citizens  of  them. 

I  am  confident  that  the  conclusions  reached  by  this 
conference  will  make  a  significant  contribution  to  the 
solution  of  the  immigration  problem.  It  is  an  encour- 

aging thought  that  the  problem  of  immigration  is  to  be 
considered  by  trained  minds,  without  passion,  and  en- 

gaged only  in  the  pursuit  of  truth. 

•From  an  address  delivered  at  the  National  Conference  on  Im- migration.   New    York.   April    7,   1920. 
tPresident     Tlie     Inter-Racial    Council    and  President    of    Tli.- 

National    Founders    Association    in    the    United  States. 
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Metalwood  Tappet  Guide-Hole  Broaching  Press 
EDITORIAL  CORRESPONDENCE 

A  type  of  hydro-pneumatic  presi- 
which  has  been  designed  for  fin- 

ishing motor  tappet  guide  holes  is 
described  in  this  article.  It  is 

claimed  that  the  method  of  sizing 
as  shown  is  both  economical  and 

produces  an  accurately  finished 
hole. 

THE  use  of  sizing  punches,
  or 

"broaches,"  for  finishing  the 
tappet  guide  holes  in  motor 

cylinder  blocks  has  created  a  de- 
mand for  a  type  of  press  now 

being  built  by  the  Metalwood 

Manufacturing  Co.,  Detroit,  Mich. 

It  is  claimed  the  "broaching" 
method  is  less  expensive  than 
reaming  in  both  the  time  required 

by  the  operator  and  in  the  upkeep 
of  tools,  the  latter  being  by  far  the 
more  important  factor.  It  is  also 
.stated  that  the  finish  produced, 
which  is  somewhat  similar  to  a 

burnished  surface,  is  superior  in 

wearing  properties  to  that  ob- 
tained by  reaming. 

The  presses  shown  have  been 
designed  with  a  view  to  meeting 
the  conditions  which  are  consid- 

ered to  be  peculiar  to  motor  build- 
ing plants  in  both  the  quality  of 

work  demanded  and  the  require- 
ments for  mass  production. 

The  press  shown  in  Fig.  1  is  of 

the  pneumatic-hydraulic  type  in 
which  the  only  power  furnishel 

from  an  outside  soui'ce  is  com- 
pressed air.  The  air  acts  through 

an  intensifying  chamber  to  force 
a  flow  of  the  fluid  to  the  hydraulic 
chamber  where  it  operates  the 
ram.  Details  of  the  action  are 
shown  in  Fig.  2.  The  air  enters 

the  lower  end  of  the  large  cylinder 
A,  in  which  slides  the  piston  B. 
As  the  piston  ri.ses  a  heavy  pres- 

sure is  created  in  the  intensifying 
chamber  C  by  the  displacement 
caused  by  the  entrance  of  the  pis- 

ton rod.  From  the  intensifying 
chamber  the  liquid  can  flow 
through  suitable  regulating  valves 
to  the  ram  cylinder  D.  The  regu- 

lating valves  must  be  nicely  pro- 
portioned to  permit  the  liquid  to 

flow  through  at  a  definitely  fixed 
rate  so  that  the  velocity  of  the 
ram,  and  consequently  the  rate  of 
broaching  out,  will  be  at  the  cor- 

KHi,    1. THE  .MKT.M.WCaii  TAPPET  OUIDE- 
Hnr,E  i!HO.\ri7iN'r,  presp 

rect  rate  of  speed.  It  is  important 

that  the  speed  of  the  cut  be  uni- 
form, with  no  uneven  impulses 

such  as  may  occur  where  air  is 
used  and  the  regulating  valves  are 
therefore  carefully  designed  to 
avoid  difficulties  of  this  nature. 

The  sectional  view  E  of  the  hy- 
di-aulic  I'am  cylinder  shows  that 
above  it  is  a  pneumatic  cylinder  F 
which  is  directly  connected  to  the 

air  service  line  and  is  never  ex- 
hausted at  any  time.  This  air 

pressure  is  always  in  action 
again.st  the  under  side  of  its 

plunger  and  serves  as  an  aid 
toward  giving  a  balanced  uniform 
movement  for  each  cutting  stroke 

of  the  ram.  The  pneumatic  cylin- 
der also  serves  to  return  the  ram 

to  its  original  position  at  the  con- 
clusion of  each  stroke.  The  small 

upward  pressure  against  this  lift- 
ing piston  relative  to  the  much 

greater  pressure  of  the  liquid 
which  forces  the  ram  on  its  down- 

ward stroke,  is  so  little  as  not  to 
warrant  consideration. 

The  entire  operation  of  the 
press  is  controlled  by  a  single 
lever  in  front,  which  admits  the 
air  beneath  piston  B  for  the  down 
stroke  of  the  ram,  and  releases  the 
air  pressure  when  the  stroke  is 

completed.  The  'lifting  stroke  of 
the  ram  returns  tlie  fluid  to  the  in- 

tensifying  chamber. 
The  broaches  are  all  loose  tools 

and  are  each  dropped  into  the 

tappet  holes  before  lowering  the 
ram  head.  At  the  conclusion  of 
the  stroke  the  broaches  drop 

through  into  the  oil-pan  beneath 

the  table.  .  Each  operator  is  pro- 
vided with  a  duplicate  set  of  tools 

and  one  set  is  being  cleaned  by 
his  helper  while  the  other  set  is 
in  use. 

In  the  average  six-cylinder  mo- 
tor block  with  twelve  tappet  holes 

it  has  been  found  more  practical 
to  operate  only  six  broaches  at  a 

t'nie,  since  this  number  has  been 
found  mere  convenient  to  handle 

for  rapid  production.  When 
broaching  in  two  strokes  it  is 

the  practice  to  finish  alternate 
hole.s,  but  when  the  holes  are 
spaced  unequally  it  is  sometimes 
necessary  to  finish  all  twelve  at 
the  same  time  and  these  presses 

are  equally  c"a  p  a  b  1  e  of  forcing 
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KlCr.    3.      BROACHINi;    li    HOI.KS    AT   A  .SINGLE  OPERATION 

through  that  number  of  broaches.  A  press  which  has 
recently  been  completed  for  operating  on  a  block  with 
unevenly  spaced  holes  is  shown  in  Figs.  3  and  4. 

A  feature  of  this  machine  is  that  it  is  built  for  a 
cylinder  block  in  which  the  tappet  guide  holes  are  at 
an  angle  of  20  deg.  from  the  vertical.  This  has  required 
a  few  changes  in  the  general  construction  of  the  press 
together  with  the  application  of  a  special  fixture  upon 
which  the  block  stands  at  the  required  angle,  as  is  indi- 

cated in  Fig.  4.  In  this  case  when  the  tools  fall  clear 
of  the  holes  they  stand  against  the  upright  portion  of 
the  li.xture  from  which  they  may  be  readily  removed. 

Fl'-.     J.      SECTIONAL. 

PRES.'! 

VIEW   dHOWIXG    P.RO.VCHING 
CONSTRUCTION 

PIG.   4.      FIXTURE  FOR  BRO.VCHl.N'G    MOJ.ES    AT  AN   .\NGL.E 

The  average  working  pressure  per  tool  for  the  broach- 
ing operation  has  been  found  to  run  between  800  and 

1,000  lb.  for  holes  from  -T,!  to  i",t  in.  in  cylinder-grade 
iron.  This  pressure  depends  somewhat  upon  the  .sharp- 

ness of  the  tools.  The  presses  are  designed  to  operate 

with  an  air  pressure  of  80  lb.  per  square  inch,  which 

represents  the  usual  average  pressure  on  the  working 
line  when  the  initial  pressure  is  established  at  100  lb. 

by  the  compressor. 
Specifications :  Work  space  between  columns  for  press 

shown  in  Fig.  1,  191  in.;  ram  shoe  to  table,  Sll  in.; 
stroke,  18  in.;  standard  length  of  table,  27  in.;  height, 
floor  to  table.  31  in.;  floor  space,  2  ft.  6  in.  by  4  ft. 

6  in.;  height,  12  ft. 

•Vhat  Is  a  Spiral  Gear? 
By  Sandy  Copeland 

Don't  shoot!  gentlemen;  I'll  come down. 

When  I  said,  in  reference  to  a  spiral 

gear,  that  there  "hain't  no  such  ani- mile"  I  was  voicing  a  conviction  like 
that  of  the  farmer  who,  on  .seeing  a 

giraffe  for  the  first  time  made  the  statement  origi- 

nally.    There  obviously  was  such  an  "animile"  for there  it  was  before  him ;  but  it  was  equally  obvious 
that  it  had  no  business  to  be. 

As  L.  D.  Hayes  says,  on  page  232,  the  dictionaries 

sanction  the  use  of  the  word  "spiral"  as  synonymous 
with  helical,  but  I  do  not  suppose  compilers  of  the 

dictionaries  are  any  more  familiar  with  machine- 
shop  practice  or  the  engineering  .science  than  we 
are  with  philology.  They  were  obliged  to  accept 
most  of  their  material  on  hearsay  evidence.  Surely 

Mi-.  Hayes  will  not  deny  that  the  application  of  the 
same  name  to  two  fundamentally  different  things 
can  but  lead  to  confusion. 

Most  engineers,  I  believe,  will  agree  that  a  spiral 
is  a  cui've  of  constantly  increasing  radius,  and 
though  a  spiral  may  be  drawn  into  a  helical  form 
(in  which  it  becomes  a  conical  spiral,  a  conical 
helix,  a  helical  spiral,  or  a  spiral  helix ;  the  common 
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exemplification  being  the  well-known  "bee  hive"  spring), 
it  is  the  fact  of  the  increasing  radius  and  not  the  linear 
advance  that  makes  it  a  spiral. 

In  the  instance  quoted  by  Mr.  Hayes  of  a  spiral  gear 

in  which  "a  single  tooth  extended  in  an  Archimedean 
spiral  slightly  more  than  once  around  the  face  of  a 

rotating  disk";  was  not  this  moi-e  in  the  nature  of 
a  scroll  plate?  Such  a  "gear"  exists  in  every  scroll 
chuck,  the  mating  teeth  being  on  the  backs  of  the  chuck 
jaws. 

E.  M.  Long,  on  page  278,  is  not  very  clear  as  to  the 

shape  of  the  gear  that  is  associated  with  his  "earliest 
recollections"  but  from  the  description  of  "a  crown  gear 
having  a  single  spiral  tooth"  I  should  assume  it  to  be 
the  same  as  the  one  mentioned  by  Mr.  Hayes  in  the 
earlier  article.  The  device  used  by  the  Warner  Speed- 

ometer Co.,  which  had  "several  such  teeth  arranged  in 
spiral  form"  has  me  guessing.  It  may  be  that  there  is 
a  point  where  a  scroll-plate  ceases  to  be  a  scroll  plate 
and  becomes  a  "spiral  gear."  I  should  like  to  hear 
more  about  it. 

Air  as  a  Material  of  Construction 
By    Fred   B.   Corey 

We  have  all  heard  the  story  of  the  irate  customer 

who  complained  to  the  grocer,  "In  that  last  pound  of 
cheese  you  sold  me  there  was  over  half  a  pound  of 

holes."  Ancient  as  that  joke  is,  many  machine  designers 
have  yet  to  learn  that  in  considering  the  feasibility 
of  any  proposed  construction,  air  spaces  should  be  given 

as  much  "weight"  as  the  cast  iron  or  steel.  While 
much  trouble  and  expense  have  been  caused  in  the  past 
by  lack  of  sufficient  iron  and  other  stress-resisting 
materials  in  our  tools  and  machines,  the  writer  believes 
that  about  as  much  trouble  has  been  due  to  lack  of 
proper  clearances.  No  one  can  deny  the  wonderful 

advancement  that  has  been  made  in  recent  years  irt  the  ' design  of  machine  tools,  but  many  modern  designers, 
with  advantage  to  themselves,  could  take  a  leaf  from 

the  book  of  the  old-time  draftsman  and  learn  to  provide 
clearances  ample  for  the  proper  care  and  repair  of  their 
creations. 

It  was  many  years  after  the  advent  of  machine  tools 
before  the  advantages  of  rigidity  ,of  construction  were 
recognized.      In    those    early    tools,    architectural    and 
artistic  effects  seemed  to  be  the  dominating  features  of , 
the    designs    and,    naturally,    accessibility,    was    easily 

provided.  t'\f%.        ';  '•'■'  ■     '    v'    • When     the    designers,   -of    iriachine    too^s    came    to 
realize  that  extreme  rigidity  was  e.ssential  to  accuracy '• 
of    production,    it    followed    quite    as    naturally    that 
accessibility    was    often    ruthlessly    and    unnecessarily 

sacrificed.  '  y--.  -.■ 
The  incentive  to  the  above  remarks  was'.^uifl'ished 

by  the  following  incident.  ),  Jt  •  was -necessary-  to  dis 
mantle  a  tool  of  a  moderrf  and  well-known  make.  Two 
of  the  principal  members  were  b^ld.  together  by  bolts 
through  interior  flanges  which  were  inaccessible  without 
special  socket  wrenches  that  were  not  to  be  had.  By 
much  labor  and  the  use  of  long  cold  chisels  the  job 
was  finally  accomplished.  A  slight  modification  of  the 
castings  would  have  made  the  bolts  readily  accessible 
without  any  sacrifice  of  strength,  rigidity,  weight  or 
cost,  although  there  might  have  been  a  slight  loss  from 
an  artistic  point  of  view.  The  writer  happens  to  be 
acquainted  with  the  designing  engineer  who  was  respon- 

sible for  this  particular  design.  He  is  a  man  of  great 
ability  who  should  be  given  credit  for  much  of  the 
recent  progress  in  his  particular  line.  Lack  of 
accessibility  is  the  only  criticism  that  can  be  brought 
against  his  otherwise  masterful  designs. 

It  is  suggested  that  each  drafting  room  be  provided 

with  a  conspicuous  placard  reading,  "Machines  designed 
in  this  department  must  have  their  parts  readily 
accessible  both  for  proper  care  and  possible  repair. 
Provide  ample  working  clearances  at  all  points."  Such 
a  placard  might  have  a  beneficial  influence  on  the  work 
in   progress. 

An  Electric-Arc  Soldering  Iron 
By  B.  a.  Briggs 

Most  electric  soldering  irons  are  constructed  so  that 
they  are  heated  by  the  current  passing  through  a  re- 

sistance coil  inclosed  in  a  tube  attached  to  the  top  of 
the  iron. 

The  illustration  shows  an  electric  soldering  iron 
that  is  heated  by  an  electric  arc  in  the  iron  itself.  A 
hole  is  bored  in  the  center  of  the  iron,  having  a  diameter 
equal  to  the  outside  diameter  of  the  tube  of  a  battery 
bushing,  down  to  where  the  iron  begins  to  taper.  A 
standard  battery  porcelain  bushing  B  is  placed  in  the 
hole  and  a  3-in.  arc-lamp  carbon  C  is  placed  in  th( 
bushing,  and  allowed  to  come  down  in  contact  with  the 

ASSEMBLY  OK  ELBCrilTr-ARC  SOLDRRING   IKON' 

bottom  of  the  hole,  then  the  carbon  is  withdrawn  about 

^<:pi.  to  establish  the  arc.  The  iron  should  be  connected 
to^^a  HO-volt  circuit  and  resistance  enough  connected  in 

Series  to.  keep  the 'current  down  to  between  two  and 
three  amperes;  About  .30  ohms  will  be  sufficient.  This 
resistance  may  be  made  of  about  600  ft.  of  No.  18  B. 
&  S.  iron  wire  and  connected  in  the  circuit,  as  at  R  in 
the  figure.  . 

The  soldering  iron  is  connected  to  the  circuit  with 
the  positive  terminal  on  the  carbon,  as  shown  in  the 
illustration  at  /. 

The  carbon  is  held  in  place  in  the  bushing  by 
small  metal  wedges,  and  adjustment  of  the  carbon  is 
made  by  tapping  it  down  to  give  the  desired  length  of arc. 

A  second  hole  S  is  bored  at  right  angles  to  the  first, 
so  as  to  allow  the  arc  to  be  cleaned  of  the  nitrate  that 
forms  around  it. — Power. 
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WHAT r"^.\. to  MEAD 

Suggested  by  theNaruigfingf  Editor 
•"\Sir^-'' 1"^HIS  week's  high  spot is  the  first  section  of 

Fred  Colvin's  piston  article. 
Aimed  principally  at  auto- 

motive men,  it  has  a  mes- 
sage for  the  machine-tool 

builder  and  user  which 
should  not  be  overlooked. 
This  installment  takes  up 
piston-machining  methods 
at  the  Ford,  Cadillac, 
Chandler  and  Autocar  fac- 

tories. If  you  don't  believe liiis    automotive     stuff    of 

obrs  is  worth  while,  let  us  tell  you  what  one  big  auto- 
motive  engineer  wrote   us  after   reading  our  cylinder 

story   in   the   April    1    issue:      "After   reading     .     .     , 
the    automotive 
articles     .     .  on 

the  subject  of  cylin- 
der machining,  I  felt 

that  if  you  had  noth- 
ing else  of  interest  to 

me  in  the  remaining 
i-ssues,  my  five  dollars 
were  exceedingly  well 
invested.  .  .  . 

You  are  giving  some- 
thing in  the  way  of 

concrete  automotive 
service  that  is  beyond 
anything  that  I  might 
have  expected  when  I 
invested  in  a  sub- 

scription to  American 

Machinist." 
True  to  our  promise 

when  we  printed  pic- 
tures of  Packard  and 

Franklin  executives 
we  are  following  up 

with  two  of  the  men  who  have  made  the  Cadillac  8  "The 
Standard  of  the  World." 

The  gentleman  on  the  left  is  R.  H.  Collins,  presi- 

dent and  general  manager  of  "Pop"  Leland's  old  com- 
pany. Under  his  direction,  expansion  and  progress  are 

the  order  of  the  day. 
At  the  right  is  George  H.  Layng,  production  manager. 

Mr.  Layng  is  a  thorough-going  mechanic  with  a  genius 

Nobody  who  is  holding  down  a  man's  job  has 
time  to  read  all  of  the  "American  Machinist."  On 
the  other  hand  there  are  some  articles  in  every 

number  that  yoii  can't  afford  to  miss.  We  are 
running  this  page  to  save  your  time  by  pointing 
out  the  articles  in  this  issue  that  are  aimed  at 
men  holding  jobs  like  yours.  Read  the  editorials 

— they  are  short  and  to  the  point.  The  "Sparl-s" 
mil  give  you  the  latest  news  of  the  machine 

industry.  The  "Shop  Equipment  News"  columns 
show  the  innovations  in  tools  and  methods. 

for  organization.  In  the 
old  days  he  was  a  machinist 
at  the  plant  of  the  Wheelock 
Engine  Co.  in  Worcester, 
and  also  did  quite  a  bit  of 
outside  work  as  an  erector. 
He  drifted  West  .some 
years  later  and  eventually 

wound  up  at  the  old  Cadil- 
lac factory  as  a  foreman. 

He  soon  became  general 
foreman  and  finally  produc- 

tion manager.  When  the 
Lelands  left  to  start  the 

Lincoln  Motors,  Layng  went  with  them  and  did  some 
valuable  organization  work,  but  soon  came  back  to  his 

old   connections    at    Cadillac.      Mr.    Knowlton's    second 
article  on  packing  of 
merchandise  begins  on 

page  829.  You  will 
appreciate  the  impor- tance of  care  in  the 

packing  room  after 
reading  this  article. 

Engineers  and  in- 
spectors will  want  to 

compare  their  own 
testing  methods  with 
those  used  by  the 

Becker  Milling  Ma- 
chine Co.  as  outlined 

on  page  833. 
For  directors  o  f 

training,  foremen  of 
welding  departments 

and  any  one  else  hav- 
ing to  do  with  arc 

welding,  the  short 
course  outlined  by 

Mr.  Eschholz  which 
begins  on  page  837 

will  be  unusually  valuable.  The  leading  article  shows 
the  details  of  the  new  Greenlee  double-end  center-drive 
lathe.  Add  one  to  our  li.st  of  advance  new-tool 
descriptions.  Our  Washington  correspondent  has  just 
sent  us  the  list  of  salary  increases  recommended  by  a 
joint  Congressional  committee.     See  page  855. 

Last  call!   Page  849.    Get  your  postals  to  show  where 
you  stand  on  compulsory  metric  legislation. 
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Latest  Advices  from  Our  Washington 
Correspondent 

A  FTER  the  most  thorough  investigation  ever  made 
Z»  of  salary  classification  in  the  Government  serv- 

Xjk.  ice,  a  joint  Congressional  committee  has  sub- 
mitted to  Congress  a  detailed  report  recommending  sub- 

stantial increases  in  pay  for  nearly  every  class  of  Gov- 
ernment worker.  Salaries  for  technical  service  were 

found  to  be  strikingly  out  of  line  with  those  paid  in 
private  employment.  Senator  Jones  of  New  Mexico, 
chairman  of  the  committee,  commented  on  the  report  as 
follows : 

"Generally  speaking,  the  lower  clerical  services  and 
lower  grades  of  other  services  have  been  remunerated 
reasonably  well.  They  have  received,  perhaps,  more 
t-han  is  paid  for  similar  service  in  private  employment. 
In  the  technical  branches  of  the  service,  however,  the 

pay  has  been  grossly  inadequate.  It  has  not  been  com- 
parable at  all  with  the  salaries  paid  for  the  same 

service  in  private  employment. 

"Our  report  will  show  that  there  was  a  crying  neces- 
sity for  this  work.  The  personnel  in  the  Government 

service  is  being  employed  and  the  work  Is  being  con- 
ducted without  reference  to  any  system.  There  is  little 

to  prompt  efficiency  and  literally  nothing  to  insure  a 
maintenance  of  effort.  To  my  mind  one  of  the  most 

important  features  of  the  report  is  that  part  which 
contemplates  increased  pay  for  increased  efficiency  and 
decrease  in  pay  when  there  is  a  decrease  in  efficiency. 
If  this  can  be  put  into  practice  I  believe  it  will  enable 

the  work  of  the  Government  to  be  can-ied  on  more  effec- 
tively with  fewer  employees.  It  will  remove  injustice 

and  will  increase  the  morale  in  the  Government  service." 
Standardization  of  compensation  and  classification  for 

mechanical  engineering,  automotive  engineering,  ord- 

nance engineering  and  for  machinist  work  are  recom- 
mended by  the  committee  as  follows : 

MECHANICAL  ENGINEERING. 

(An  asterisk  in  space  under  "Compensation  for  Class"  indicates tliat  tlie  rate  of  comjiensation  for  eacli  position  in  siicli  claws 
shail  l>e  recommended  to  Congress  by  tlie  Civil  Service  Commis- 

sion after  consultation  with  heads  of  departments  or  independent 
estai)lishments  concerned.  The  recommendation  shall  be  based 
upon  a  full  appraisal  of  the  duties  and  responsibilities  of  the 
position  and  its  relation  to  positions  in  similar  classes ;  the  rate 
of  compensation  in  such  case  to  be  determined  by  Congress.) 
Title  of  Class: 

MECH.\!JIC'.4L    ENGINEERING     AID 
Specifications  of  ClaNS 

Duties: 
To  perform,  under  immediate  supervision,  minor  technical  work 

in  an  orsanization  engafted  in  mechanical  engineering;  and  to 
perform   related   woik   as   lequiied. 

Examples:       Recording    data    in    laboratory    or    field:    assisting 
engineers  in   making  tests  on  pumps,  engines,   or  boilers  ;   making 
tracings  and   simple   drawings. 
Qualifications: 

Training  equivalent  to  that  represented  bv  graduation  from 
high  school  ;  not  less  than  two  years'  experience  in  engineering work  ;  familiarity  with  the  use  of  the  slide  rule  ;  ability  to  do 
lettering  and  drafting  and  to  make  simjile  computations. 

Principal    lAnes   of   Promotion 
F'rom  ■    .tunior    Engineering    .\id. 
To:  Junior  Mechanical  Engineer. 

Compciisiition   for   Class 
Annual :    Jl  200-$l  320-$!  440-$1560-$l  68i,l-$l  800 

Examples:     Making    tracings    from    original    drawings;    making 
drawings    of    minor    importance;    filing    and    inde.King    drawings; 
lettering;   computing,    revising  tracings. 
Qualifications: 

Training  equivalent  to  that  represented  by  graduation  from 
high  school  ;  not  less  than  two  years'  successful  exi)erience  in 
engineering  drafting  work  ;  ability  to  letter  and  to  make  simple calculations. 

Principal    Lines    of    Promotion 
From  :    Copyist   Draftsman. 
To:    Junior  Mechanical   Engineer. 

Compensation  for  Class 
Annual:    $1200-$1 320-$] 440-^1 560-$1680-$l 800 

Title  of  Class: 
MECH.\NICAI,    ENGINEERING     DR.VFTSM.VX 

Hptclflcations   of   Class 
Duties: 

To  perform,  under  immediate  supervision,  routine  drafting  work 
in  connection  with  the  preparation  of  plans  for  meehanieal  engi- 

neering projects  ;  and  to  perform  related  work  as  required. 

Title  of  Class; 
JINIOR    MBCHANIC.41.    ENGINEER 

Specificutions  of   Class 
Duties; 

t'nder  immediate  supervision,  to  do  routine  drafting  computing testmg,  and  other  engineering  work  ;  and  to  perform  related  work 
as   required. 
Examples:  Carrying  out  routine  tests,  recording  data  and writmg  reports  on  tests  of  boilers,  engines,  heating  and  ventilating systems,  vacuum  systems,  hydraulic  machinery,  or  pumps-  assist- mg  in  makmg  tests  on  structural  materials,  such  as  steel  wood 

concrete,  or  stone;  designing  simple  apparatus  and  instruments'- makmg  detail  drawings  and  computations  for  mechanical  equip- ment, ordnance,  or  gas  engines. 
Qualificatious: 

Training  equivalent  to  that  represented  bv  graduation  with  a degree  from  an  institution  of  recognized  standing,  witli  maior 
work   m   engmeermg.    preferably-  in    mechanical    engineering. Principal   IJnes   of   Promotion 
From ;     Mechanical     Engineering     Aid  ;     Mechanical     Engineering 
Draftsman.  " To :  Assistant  Mechanical   Engineer.  . 

Compensation   for   Class 

Annual;    $1800-$1920-$2040-$2160 

Title  of  Class: 
 ' ASSISTANT     MECHANICAL    ENGINEER 

Specifications   of    Class 
Duties: 
Under  specific  administrative  and  technical  direction  to  be responsible  for  the  conduct  of  the  work  of  a  minor  subdivision  of 

a  mechanical  engineering  organization  ;  to  collect  and  compile data  for  specific  items  of  mechanical  engineering  studies  -  to  take immediate  charge  of  field  survey  projects  in,  or  the  design inspection,  or  construction  of  minor  engineering  work  ■  to  lay  out 
and  develop  work  from  specifications,  and  to  supervise  the  "work of  a  drafting  or  computing  force ;  to  conduct  specific  tests  or investigations  of  apparatus,  material,  or  processes ;  and  to perform   related   work  as  required. 

Examples:  Planning  and  carrying  on  tests  on  boilers,  engines or  other  mechanical  equipment  of  buildings  ;  making  tests  on structural  materials,  such  as  steel,  wood  or  concrete  ;  laying  out lieating  and  ventilating  equipment,  or  conveying  and  elevating machinery;  carrying  on  research  on  engineering  Instruments  and 
methods  of  test;  preparing  instruction  pamphlets;  designing 
machinery  and  special  apparatus  ;  making  tests  on  internal  com- 

bustion engines  :  laying  out  and  developing  designs  for  shells 
depth  charges,  gun  mounts,  fire  control  instruments,  fuses, 
grenades,  mortars,  breech  mechanisms,  automatic  and  service rifles,  tractors  and  tanks. 
Qualifications: 

Training  equivalent  to  that  represented  bv  graduation  with  a 
degree  from  an  institution  of  recognized  standing,  with  major 
work  in  engineering,  preferably  in  mechanical  engineering ;  not 
less  than  two  years'  engineering  experience  in  office,  shop,  or field  ;   proven    technical    and    scientific   knowledge    and    proflciency. 

Principal  Eiiics  of  l*romotion 
From:    Junior  Mechanical    Engineer. 
To:   Associate  Mechanical   Engineer  ;  Associate  Ordnance   Engineer. Comnensation   for    Class 
Annual :     $24nn-$252ft^$2640-$2760-$288n-3n00 
Title  of  Class: 
ASSOCIATE     MECHANICAL     ENGINEER 

Specifications   of   Class Duties: 

To  iierform  one  or  more  of  the  following  functions  under 
general  administrative  and  technical  direction:  —  (1)  To  be  in 
responsible  charge  of  an  intermediate  subdivision  of  a  mechanical 
engineering  organization:  (2)  to  exercise  independent  engineering 
judgment  and  assume  responsibilities  in  studies  and  computations 
necessary  for  the  preparation  of  reports,  estimates,  designs,  or 
valuations;  (3)  to  have  immediate  charge  of  the  construction 
maintenance,  or  operation  of  important  mechanical  engineering 
works  or  projects;  (4)  to  direct  or  to  perform  research  in 
mechanical  engineering  lines;  and  to  perform  other  related  work. 

Examples;  Planning  and  supervising  tests  on  mechanical  equip- 
ment of  buildings  ;  designing  heating,  ventilation,  piping  and  con- 

veying systems,  and  writing  specifications  for  such  systems ; 
directing  a  staff  for  the  operation  of  idant  equipment ;  checking 
plans  and  specifications ;  planning  and  carrying  on  research  in 
the  mechanics  of  materials;  designing  test  apparatus  and 
standardizing  testing  methods  ;  siiper\-ising  aircraft  engine  tests  : 
pre|)aring  industrial  .safety  codes:  designing  apparatus  and machines. 
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Qualifications: 
Training  equivalent  to  that  represented  by  graduation  with  a 

degree  from  an  institution  of  recognized  standing,  with  major  worlt 
in  engineering,  preferably  in  mechanical  engineering ;  not  less 
than  five  years'  engineering  exi)erience.  of  which  at  least  one year  slial!  have  been  in  the  direction  or  performance  of  important 
mechanical  engineering  work  ;  supervisory  or  administrative 
ability,  or  a  high  degree  of  technical  skill. 

Principal  LincH  uf  Promotion 
From;    Assistant  Mechanical  Engineer. 
To:    Mechanical  Engineer. 

CompenHation  for   Class 
Annual :    $3240-$3360-$3480-$3600-$3720-$3840 

Title  of  Class: 
MKrH.VXKlI.     ENGINEER 

Specificatious  of   Class 
Duties: 

To  perform  one  or  more  of  the  following  functions  under 
general  administrative  direction: — ■(!)  to  have  responsible  charge 
Of,  and  to  initiate  or  execute  policies  for  a  major  subdivision  of 
a  mechanical  engineering  organization;  (2)  to  prepare  for  final 
executive    action,    reports,    estimates,    designs,    and    specifications ; 
(3)  to  have  charge  of  the  construction,  inspection,  maintenance, 
and  operation  of  mechanical  engineering  works  of  major 
importance  ;  (4)  to  direct  or  to  perform  major  lines  of  mechanical 
engineering  re.search  ;  (5)  to  furnish  for  executive  action,  expert 
or  critical  advice  on  mechanical  engineering  works,  projects,  or 
policies  ; — and   to  perform  other  related  work. 

Examples :  Having  responsible  charge  of  the  design  of  steam- 
power  plants,  pumping,  refrigerating,  or  heating  and  ventilating 
equipment  ;  supervising  the  installation,  operation,  and  repair  of 
mechanical  eipiipment  of  large  buildings  and  other  mechanical 
projects  ;  supervising  rural  engineering  projects  ;  having  respons- 

ible charge  of  research  in  mechanical  engineering  laboratories ; 
supervising  aircraft  power-plant  investigations ;  su|)ervisinR  fuel 
purchases  and  making  fuel  investigations. 
<tualilications: 

Training  equivalent  to  that  represented  by  graduation  with  a 
degree  from  an  institution  of  recognized  standing,  with  major 
work  in  engineering,  preferably  in  mechanical  engineering ;  not 
less  than  eight  years'  engineering  experienc.  of  which  at  last  four years  shall  have  been  in  the  direction  or  performance  of  important 
mechanical  engineering  work ;  and  proyen  administrative  and 
technicHl    ability. 

Principal   l..ineH   of   Promotion 
Prom:  Associate  Mechanical  Engineer. 
To:    Senior  Mechanical   Engineer. 

Compensation   for   Class 
Annual:    $414(i-$432O-$4.t00-$468O-$486U-$5O40 

Title  of  Class: 
SENIOR     MECH.\NICAI,     ENGINEER 

Speciflcatious  of   Class 
Duties: 

To  perform  one  or  more  of  the  following  functions:. — (1)  to 
have  chief  administrative  charge  of  a  mechanical  engineering 
organization  or  of  a  main  division  thereof,  and  to  determine  or 
execute  general  policies  under  the  limitations  imposed  by  law. 
regulations  or  other  fixed  requirements;  (2)  to  be  responsible  for 
reporLs.  estimates,  designs,  and  specifications,  or  for  the  con- 

struction, maintenance,  or  operation  of  large  mechanical  engineer- 
ing projects;  (3>  to  have  full  charge  of  the  collection  and  pre- 

sentation of  data   for,   and   the  conduct   of  valuation   jjroceedings ; 
(4)  to  direct  or  to  yjerform  the  most  comi)rehensive  research  in 
mechanical  engineering;  (.J)  to  act  as  consulting  specialist  on 
important  mechanical  engineering  projects,  policies,  or  valuations  ; 
and  to  perform  other  related  work. 
<)naliflcations: 

Training  equivalent  to  that  represented  by  graduation  with  a 
degree  from  an  institution  of  recognized  standing,  with  major 
work  in  engineering,  perferably  in  mechanical  engineering ;  and 
not  less  than  twelve  years'  engineering  experience,  of  which  at least  eight  shall  have  been  in  the  direction  or  performance  of 
important  mechanical  engineering  work  of  a  character  to  give 
substantial  evidence  of  engineering  knowledge  and  al>ility.  or  of 
executive   cai>acity.   of   the  highest   order. 

Principal   Lines   of   Promotion 
Prom:   Mechanical  Engineer;  Ordnance  Engineer. 

Compensation  for   Class 
it  See  note  at  beginning  i»f  this  li.^t. 

ArTO:MOTIVE  EXGIXEERIXG. 

Title  of  Class: 

.WTOMOTIVK     TR.\CKK' Specifications   of    Class 
Duties: 

TTnder  immediate  supervision,  to  make  tracings  from  original 
drawings  prepared  by  others ;  to  perform  miscellaneous  routine 
work  in  the  drafting  room  ;  and  to  ]>erform  other  related  worls 
as  required. 

Examples:    Making   suniile    tracings;    copying   data;    filing   and 
indexing   under    supervision  ;    lettering ;    making    simple    drawings 
and  diagrams  ;  making  hand  corrections  on   printed   chart.s. 
Qualifications; 

Training  equivalent  to  that  represented  by  graduation  from 
high  school  ;  not  less  than  two  years'  experience  in  engineering drafting  work  ;  knowledge  of  the  use  of  drawing  instruments. 
and  ability  to  use  them  neatly. 

Principal    T..illes    of    I'roniotion 
From  :  Copyist  Draftsman. 
To:  Automotive  Draftsman. 

Compensation   for    Class 
Annual:    $1200-$! 32ri-$144ri-$i56n-.$l68(i-1800 

Title  of  Class: 
AITOMOTIVE     DRAFTSMAN 

Spccifications   of    Class 
Duties: 
To  perform,  under  immediate  supervision,  routine  drafting 

work  in  connection  with  the  preparation  of  plans  for  automotive 
engineering  i^rojects  ;  and  in  jierform  related  work  as  required 

Exarhples:  Making  tracings  from  original  drawings;  making 
drawings  of  minor  importance  ;  filing  and  indexing  drawings ; 
lettering ;  computing ;  revising  tracings ;  carrying  on  routine 
tests  ;  recording  data,  and  writing  reports  on  tests  of  different 
assemblies  of  automotive  vehicles,  including  engine,  transmission, 
chassis,  and  rear  axles. 
Qualifications; 

Training  equivalent  to  that  represented  by  graduation  with  a 
degree  from  an  institution  of  recognized  standing,  with  major 
work  in  engineering,  preferably  in  automotive  engineering. 

Principal   l,ines  of   Promotion 
From:  Automotive  Tracer. 
To:   Automotive  Designer. 

Contpensation   for   Class 
Annual:    »1800-tl920-$2040-$2160 

Title  of  Class: 
AUTOMOTIVE     DESIGNER 

Specifications  of   Class Duties: 

To  perform  one  or  more  of  the  following  functions  under  specific admmistrative  and  technical  direction:  (1)  to  be  responsible  for the  conduct  of  the  work  of  a  minor  sulidivision  of  an  automotive engmeermg  organization;  (2)  to  collect  and  compile  data  for specific  Items  of  engineering  studies;  (3)  to  take  immediate 
charge  of  the  design,  inspection,  or  construction  of  minor  auto- motive engineering  work;  C4)  to  lay  out  and  develop  work  from specifications,  and  to  supervise  the  work  of  a  drafting  or  com- 

puting force:  (5)  to  conduct  sjKCiflc  tests  or  investigations  of apparatus,  material,  or  processes  ; — and  to  perform  related  work as    required. 
Examples:    Planning   and   carrying   on    tests   on    internal   com- 

bustion engines,  transmissions,  clutches,  rear  axles,  or  other  parts of  automatic  apparatus  ;  making  tests  on  materials  which  compose such  assemblies;  laying  out  the  general  design  of  such  units. Qualifications; 
Training  equivalent  to  that  represented  by  graduation  with  a degree  from  an  institution  of  recognized  standing,  with  major work  in  engineering,  preferably  in  automotive  engineering;  not less  than  two  years  experience  in  automotive  engineering  work 

l"ofic^ric  "''     ̂''^^ '     P'"**^''"     technical     knowledge     and Principal  l,ines  of  Promotion 
from:   Automotive  Draftsman. 
To:   Senior  Automotive  Designer. 

Compensation   for   Class 
Annual :    »2400-»2520-J2640-$276O-$2880-$3000 
Title  of  Class: 

SENIOR    AUTOMOTIVE     DESIGNER 

-.    .,  Specifications  of   Class 
Duties; 

^^1°  perform  one  or  more  of  the  following  functions  under general  administrative  and  technical  direction:  (1)  to  be  in responsible  charge  of  an  intermediate  subdivision  of  an  auto- moti\e  engineering  organization;  (2)  to  exercise  independent 

cS^ouriHo^n«J"n"^""'"'  ''"/  ̂ t"'""*"  ■"esponsibiiities  in  L"SI?es  and 
o?  delitna"  r??  ,^^'\'"''  ̂ °''-  «he  preparation  of  reports,  estimates. 
miimelf.,,?nU  '?.i  '°  ̂^'""y"  ""'"ediate  charge  of  the  construction. 
work<=  or  .??Ai  ° ,  "P?;;;^".'*"  of  important  automotive  engineering 
^nih.l^rJJ^^^^^'-  i.*K^°  conduct  or  to  direct  important  lines  of 
engineering   research  :    to   perform   other   related    work. 

Qualifications: 
Training  equivalent  to  that  represented  bv  graduation  with  a degree  from  an  institution  of  recognized  standing,  with  major work  in  engineering,  preferably  in  automotive  engineering  not 

IS!?-  o^"!.  .  *■  >^'?'"S'  P.ugineering  experience,  of  which  at  least  one ^f?^,?".^"  ''"^'^  ?"'^"  .'"  "'*"  'lirectlon  or  performance  of  important automotive  engineering  work  ;  .supervisory  or  administrative ability  or  a  high  degree  of  technical   skill. 
Principal   Lines  of  Promotion 

rrom:   Automotive  Designer 
To:    Automotive   Engineer. 

Compensation   for   Class 
Annual:    »324fi-$336ft-$348n-$360U-$372o-$3840 
Title  of  Class: 
AITO.VIOTIVE     ENGINEER 

-,   ̂ .  Specifications  of   Class 
l>uties: 

To  perforni  one  or  more  of  the  following  functions  under general  iidministrative  direction:  ( I )  to  have  responsilile  charge ot.  and  to  initiate  or  execute  policies  for  a  major  subdivision  of an  automotive  engineering  organization;  (2)  to  prei.are  for  final 
I'l^^S"  V^*".  '"^'l""-  '■*'l'<""'s-  estimates,  specifications,  designs,  and oata,  (J)  to  have  cliarge  of  the  construction,  insiiection.  mainte- nance and  operation  of  automotive  engineering  works  of  major importance:  (4)  to  direct  or  to  perform  major  lines  of  automotive engineering  research:  (5)  to  furnish  for  executive  action,  expert 
,  L^""  ,"^'  advice  on  automotive  engineering  work,  policies,  or projects  ; — and  to  perform  other  related  work. Examples:  Exercising  responsibility  for  the  projier  execution  or development  of  plans  and  specifications,  calculation  and  estimates of  cost  for  inotor  cars,  trucks,  motor  cycles,  trailers,  tractors. tauKs.  and  other  forms  of  automotive  apparatus:  sui>er\ising  the manufacturing  and  testing  of  experimental  automotive  models,  and the  inspection  of  automotive  material  and  manufacture  :  liandling technical  corresi>ondence  ;  .supervising  the  designing  and  detailing ol  motor  cars,  or  other  forms  of  automotive  apparatus  ;  estimating costs  and  cliecking  specifications,  contracts,  and  purchase  orders. Quulifii'atioiis: 

Training  equivalent  to  that  represented  bv  graduation  with  a degree  from  an  institution  of  recognized  standing,  with  major work  in  engineering,  preferably  in  automotive  engineering :  not 
less  tlian  eight  years'  engineering  exijerience.  of  which  at  least tour  years  shall  have  been  in  the  direction  or  performance  of  im- portant automotive  engineering  work;  proven  administrative  and technical   ability. 

Principal  Lines  of   Promotion 
from:    Senior  Automotive  Designer. 
To:   Senior  Automotive   I-^ngineer. 
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857 Compensation  for   Class 

Annual :    $41i0-|4320-$4500-$4680-$4860-$5040 

Title  of  Class: 
SENIOR     AUTOMOTIVE     ENGINEER 

Speciflcations   o£   Class 
Duties: 

To  perform  one  or  more  of  the  following  functions:  (1)  to 
have  cliii-f  administrative  charge  of  an  automotive  engineering 
organization,  or  of  a  main  division  thereof,  and  to  determine  or 
execute  general  jiolicies  under  the  limitations  imposed  by  laws, 
regulations,  or  other  fixed  requirements;  (2)  to  be  responsible  for 
reports,  estimates,  designs,  speciflcations.  and  data,  or  for  the  con- 

struction, maintenance,  and  operation  of  large  automotive  engi- 
neering projects;  (3)  to  direct  or  to  perform  the  most  compre- 
hensive lines  of  automotive  engineering  research  or  design;  (4) 

to  act  as  consulting  specialist  on  important  automotive  engineer- 
ing jiolicieK.  projects,  or  valuations ;— -and  to  perform  other related  work. 

OiiulitleatlonK: 
Training  equivalent  to  that  represented  by  graduation  with  a 

degree  from  an  institution  of  recognized  standing  with  major 
work  in  engineering,  preferably  in  automotive  engineering ;  and 
not  less  than  12  years'  engineering  experience,  of  which  at  least 8  years  shall  have  been  in  the  direction  or  performance  of 
Important  automotive  engineer- ing work  of  a  character  to  give          
substantial  evidence  of  engi- 

neering knowledge  and  ability, 
or  of  executive  capacity  of  the 
highest  order. 
Principal  Lines  of  Promotion 
From:  Automotive  Engineer. 

Compensation    for   Class 
•  t<ee  note  at  the  beginning  of 
this  list. 

ORDXANCE  ENGINEERING 

Another  Resolution  Against  Compul- 
sory Metric  System 

By  the  National  Association  of  Manufacturers 

Title  of  Class: 
.\SSOCI.\TE      OKUNAXCE 

ENGINEER 

'  Speeifleations    of    Class 
Duties; 

To  perform  one  or  more  of 
the  following  functions  under 
general  administrative  and 
technical  direction :  (1 )  to  be 
in  responsible  charge  of  an  in- 

termediate subdivision  of  an 
ordnance  engineermg  organiza- 

tion :  (2)  to  exerci.se  independ- 
ent, engineering  judgment  and 

i^^:■sume  responsitjilities  in  stud- 
ies and  computations  necessary 

for  the  preparation  of  reports, 
estimates,  and  desigTis ;  (3)  to 
have  immediate  charge  of  the 
construction,  maintenance  or 
operation  of  important  ord- 

nance engineering  works  or  de- 
signs ;  (4)  to  direct  or  to  per- 

"form  '  important  engineering research  and  designs :  and  to 
jterform   other   related   work. 
Examples:  Designing  gun 

carriages,  "caterpillar"  artil- lery, cannon.  ammunition, 
mines,  or  tori)edoe8 ;  supervis- 

ing the  making  of  complete 
working  drawings  and  details 
for  such  work  ;  writing  speci- 

fications ;  checking  specifica- 
tions, contracts,  and  purciiase 

orders :  inspecting  ordnance 
materials  and  construction  ;  handling  of  technical  correspondence. 
(lualiflcatious: 

Training  equivalent  to  that  represented  by  graduation  with  a 
degree  from  an  Institution  of  recognized  standing,  with  major 
work  in  engineering,  preferably  in  mechanical  engineering ;  Ave 
years'  exiierience  in  mechanical  engineering,  at  least  one  year  of 
which  shall  have  been  in  responsible  ordnance  work;  ability  to 
perform  the  highest  grade  of  ordnance  drafting;  and  proven 
supervisory  ability. 

Principal   Lines   of   Promotion 
From:   Assistant  Mechanical   Engineer, 
To :   Ordnance  Engineer. 

Ci>mpenHatioli    for    Class 
.Vnnual:    $324il-$3360-$3480-$36n(l-$372n-$3840 

Title   of  Class: 
ORDX.VNCE     ENGINEER 

SperlflcatloliK    of    Class 
l>iitieH: 

To  perform  one  or  more  of  the  following  functions:  (1) 
Tnder  general  administrative  direction,  to  have  responsible 
charge  of  and  to  initiate  or  exi'Cute  policies  for  a  major  .sub- 

division of  an  ordnance  engineering  organization;  (2)  to  prepare 
for  final  executive  action,  reports,  estimates,  specifications  and 
designs,  and  data;  (3)  to  have  charge  of  the  construction,  inspec- 

tion, maintenance  and  operation  of  ordnance  engineering  projects 
or  designs  of  major  importance;  (4)  to  direct  or  perform  major 
lines  of  ordnance  engineering  research  ;  (.5)  to  furnish  for  execu- 

tive action  expert  or  critical  advice  on  ordnance  engineering 
works,   projects  or  policies  ; — and   to  jierform   other   related  work. 

Kxamples:  Exercising  responsibility  for  the  proper  execution  of 
plans  and  specifications,  calculation  and  estimate  of  cost  of  gun- 
carriages,  cannon,  ammunition,  mines,  or  torpedoes,  supervising 
the  manufacture  and  testing  of  experimental  ordnance  models, 
and  the  insytection  of  ordnance  materials  an<l  construction  ; 
haiiflling  technical  correspondence  ;  carrying  on  personnel  work 
ajid  office    nanagement. 

WHEREAS,  the  agitation  for  the  adoption  of  the 
metric  system,  has  been  again  revived  and  is  being 
vigorously  conducted,  and, 
WHEREAS,  the  British  Committee  on  Commercial 

and  Industrial  Policy  after  the  War  has  made  an  ex- 
haustive analysis  of  this  question  and  concludes  in 

language  as  follows: 

"We  are  not  convinced  that  the  metric  system 
is  upon  the  whole  even  theoretically  superior  to 
the  British  system,  and  we  are  satisfied  that  the 
practical  objections  to  the  proposed  change  are 
such  as  to  outweigh  decisively  any  advantages 
which  are  claimed  for  it." 
THEREFORE,  Be  it  resolved,  that  we  regard  the 

agitation  for  the  establishment  of  the  metric  system 
as  particularly  untimely  because  of  war  taxation  on 
manufacture,  and  because  under  present  conditions 
the  overwhelming  activity  of  manufacturers  in  war 
work  makes  proper  consideration  of  such  a  subject 
impossible. 

It  is  further  resolved,  that  we  endorse  the  work  of 
the  American  Institute  of  Weights  and  Measures  in 
opposing  the  adoption  of  the  metric  system. 

Qualifications: 
Training  equivalent  to  that  represented  by  graduation  ■with  a 

degree  from  an  institution  of  recognized  standing,  with  major 
work  in  engineering,  preferably  in  mechanical  engineering;  not 
less  than  eight  years'  engineering  experience,  of  which  at  least four  years  shall  have  been  in  the  direction  or  pcrformanc  of 
important  ordnance  work ;  and  proven  administrative  and 
technical   ability. 

Principal  Lines   of  Promotion 
From :   Associate  Ordnance  Engineer. 
To:   Senior  Mechanical  Engineer. 

Compensation   for   Class 

Annual :    $4140-$4320-$4500-$4680-$4860-$5040 
Title  of  Class: 
GENERAL     MACHINIST 

Speciflcations  of   Class 
Duties: 

To   i)erform   general   machinist's  work,    involving   the  construc- tion,   assembling,    installation,    and    repair    of    machinery    of    all classes;  to  do  l^ench  work,  and  machine  or  hand  tool  work:  and to  perform  related  work  as  required. 
Qualifloatioiis: 
Common-school  education  ;  not  less  than  four  years'  experience as  an  Apprentice  Machinist,  or  at  least  four  years'  experience  in 

any  branch  of  the  machinist's trade  ;  knowledge  of  spur  gear 
cutting,  planing,  shaping,  siz- 

ing, boring,  punching,  chipping, 
filing,  tapping,  reaming,  and 
key  seating,  ability  to  use 
calipers,  micrometers,  and 
gages;  ability  to  read  blue, 
prints  ;  ingenuity  and  physical strength. 

Principal  Lines  of  Promotion 
From :      .Apprentice    Machinist. 
To:    Foreman  Machinist. 

Compensation    for    Class  ' Hourly:     $0.80 

Title    of   Class: 
AUTOMOBILE     M.\CHINIST 

Speciflcations  of   Class 
Duties: 

Under  supervision,  to  assem- 
ble, set  up,  maintain  and  repair 

all  makes  of  passenger  auto- 
mobile trucks,  tractors,  tanks, 

or  other  automotive  vehicles ; 
and  to  perform  related  work  as 
required. 
Qualifications: 
Common-school  education ; 

and  experience  as  a  machinist, 
at  least  two  years  of  which 
must  have  l^een  in  assembling 
or  repairing  automotive  vehi- 

cles ;   and   jihysical   strength. 
lf*rincipal  Lines  of  promotion 
From:  Apprentice  Machinist. 
To :     Foreman    Machinist. 

Compensation    for    Class 
Hourly    $0,80 

Title  of  Class: 
PRINTING  OFFICE 
MACHINIST 
Specifications    of    Class 

l>uties : 
Under  supervision,  to  erect, 

maintain,  repair,  and  be  re- 
sponsible for  the  mechanical 

condition  of  presses  of  all  classes,  binding  machinery,  drying  ma- 
chines, and  other  machinery  used  in  the  printing  trades;  and  to 

perform  related  work  as  required. 
Qualifications: 

Common-school  education  ;  not  less  than  two  years'  experience as  a  machinist,  preferably  on  printing  office  machinery,  or  an 
apprenticeshiji  in  work  with  such  machinery;  ability  to  make  and 
read  drawings;  broad  knowledge  of  printing  office  machinery;  and 
jihysical  strength. 

I'rincipal   LiiieN   of   Promotion 
From:  Ai>prentice  Maciiinist, 
To:   Foreman  Machinist, 
'  ConipefiMitinii    for   Class 
Hourly:    $1.00 

Tide  of  Class: 
FOREJI.VN     MACIIINIST 

Specifleatiini»»    of    Chi^s Duties: 

Under  general  direction,  to  sui>ervi.se  and  direct  the  work  of 
General  Machinists.  Apprentice  Machinists.  Helpers,  and  laborers 
employed  in  shops  or  on  outside  work  in  the  machinist  or  related 
trades;  and  to  jwrform  the  work  of  a  General  Machinist  and 
other  related  work  as  required. 
i)ualiflcatinns: 

Common-school  education  ;  not  less  than  three  years'  experience as  a  General  Machinist,  or  in  work  of  equivalent  character  and 
standard;  and  ability  to  plan,  lay  out.  direct    and  supervise  work. 

Principal   Lines  of   Promotion 
From :   General  Machinist ;  Printing  Oflice   Machinist,  Automobile ^lachinist. 
To:    Shop  Suiierintendent  ;  Chief  Machinist. 

Coinpensatioli    for    Cla*,*. Annual:    $24OO-$27O0 
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Title  of  Class:  , 
CHIEF    MACHINIST 

SprciflcaMong  of  Class 
Duties: 

Under  general  direction,  to  plan,  lay  out.  and  devise  machinery 
and  equipment  for  peneral  or  special  purposes ;  to  direct  and 
supervise  the  installation  of  machinery  and  the  work  of  Foremen 
Machinists.  General  Machinists.  Apprentice  Machinists,  and 

Laborers,  engaged  on  such  work  ;  to  have  Beneral  oversigh"  and direction  of  shop  and  field  forces  ;  and  to  perform  related  work. 
Qualifications: 

Training  eiiuivalent  to  that  represented  by  graduation  from  a 
technical  high  school  ;  not  less  than  two  years'  experience  as  a foreman  of  a  shop  or  field  force  ;  supervisory  ability. 

Principal    Lines   uf   Promotion 
From:    Foreman    Machinist. 
To :  Mechanical  Engineer. 

Compensation  for  ClaHS 
Annual:   $2700-$3600 

Title  of  Class: 
SHOP     SVPKBINTENDENT 

Speciflcations  of   Class 
Duties: 

Under  general  direction,  to  plan  and  direct  the  work  of  one  or 
more  trades  in  the  mechanical  shops  of  a  department  or  bureau  ; 
to  perform  other  related  work. 
QuallHcatioiis: 

Training  equivalent  to  that  represented  by  graduation  from  a 
technical  hieh  school;  general  knowledge  of  the  skilled  trades; 

ability  to  plan,  direct,  and  supervise  the  work  of  the  different 
trades-  abililv  to  devise,  design,  and  develop  from  rough  sketches 
■w  oral  instructions,  special  or  unusual  instruments,  apparatus, 
furniture,  or  appliances ;  supervisory  ability  and  good  address. 

Principal  I^ines  of  Promotion 

From :  Foreman  Carpenter  ;  Foreman  Plumber  ;  Foreman  Steam- 
fitter  :  Foreman  Painter ;  Foreman  Tinsmith  and  Sheet-Metal 
Worker;  Foreman  Machinist;  Foreman  Instrument  Maker; 
Foreman  Electrician  ;  Foreman  Blacksmith  ;  Foreman  Optician  ; 
Foreman  Glass  B'ower  :  Foreman  Glass  Foundryman  ;  Superin- 

tendent Textile  Mill;  Foreman  Pattern  Maker;  Foreman  Wheel- wright. 
To :  Engineering  Service. 

C'oiiipeiisatioii  for  Class 
Annual:    $2700    

MACHINIST  WORK. 

Title  of  Class; 
APPRENTICE    MACHINIST 

Specifications   ttt   Class 
Puties: 

Under   the    immediate   supervision    of  h   Foreman    or   a   General 
Machinist,  to  perform  such  machinist's  work  as  may  be  assigned  ; to  receive  instructions  in   the  fundamentals  of  the    trade  ;   and   to 

perform  related  w'ork  as  required. Qiialiflcatlons; 
Common -scliool  education;  age  between  16  and  21;  preferabl.v 

some  Icnowledge  of  mechanical  drawing ;  aptitude  for  the  trade ; 
willingness  to  learn  and  good  physical  condition. 

Principal    I,.ilics    of    Promotion 
To:  Machinist;  Printing  Office  Macliinist  ;  Automobile  Machinist. 

Compensation   for   Class 

Observations  of  a  Field  Editor 

IF  MACHINE-TOOL  straws  indicate  the  way  tho  wind 
blows,  there  seems  to  be  every  likelihood  of  general 

business  continuing  good  throughout  the  year  at  least. 
Few  dealers  have  any  stock  on  hand  and  orders  are 
so  frequent  in  many  lines  that  machines  hardly  have 
time  to  reach  the  showroom  floor. 

Reports  of  business  in  the  Syracuse  district  are 
encouraging  because,  for  one  thing,  the  demand  is  net 
all  in  one  line.  This  is  almost  an  automobile-gear 
city  with  the  Brown-Lipe  Co.  making  transmissionr,. 
the  Brov/n-Lipe-Chapin  Co.  making  differentials,  the 

New  Process  plant,  now  a  part  of  the  Willys-Over'and 
Co.,  and  the  Weeks-Hoflman  Co.  also  doing  automobile 
work.  This  does  not  include  the  Meachem  Gear  Cor- 

poration which  handles,  general  gear  work  exclusively. 
The  machine-tool  demand,  however,  is  not  confined  to 

the  larger  shops  or  to  the  automobile  industry  but 

is  very  well  scattered.  New  and  well-equipped  jobbing 
shops  are  springing  up,  vocational  schools  are  being 
equipped  in  the  smaller  cities  and  the  demand  is  gen- 

erally pretty  well  scattered,  which  is  a  good  sign. 
Some  of  the  larger  shops  are  increasing  their  capacity 

by  the  erection  of  nev  buildings.  This  is  noticeably 
true  of  the  Franklin  and  Brown-Lipe-Chapin  companies. 
Orders  for  machinery  equipment  for  these  additions  are 

said  to  have  been  placed  long  ago,  so  that  they  have 
no  influence  on  the  present  demand. 

This  demanr",  according  to  one  especially  reliable 
source,  changes  as  to  the  kind  of  machines  wanted, 
without  much  apparent  reason.  For  example,  there 
has  been  a  large  call  for  power  hacksaws  so  that  the 
first  two  months  of  1920  exceed  all  of  last  year.  Auto- 

matic screw  machines  had  their  inning  a  few  months 
ago  and  orders  then  placed  put  deliveries  off  into  1921 
in  some  cases.  Just  now  small  vertical  drills,  usually 
of  more  than  one  spindle,  indicate  that  the  demand 
here  is  for  manufacturing  rather  than  jobbing  shops. 

Woodworking  machines,  too.  are  in  great  demand  at 
present  and,  though  many  are  loath  to  class  these  as 
machine  tools,  it  is  not  logical  to  draw  the  line  against 
them.  The  old  contention  that  the  class  of  workman- 

ship was  inferior  does  not  hold  with  some  of  our  more 
modern  woodworking  machines.  And  when  we  find  buzz 
planers  used  in  surfacing  aluminum  castings,  as  I  have 
in  two  different  shops  in  different  parts  of  the  country, 
it  is  a  bit  difficult  to  draw  the  line.  But  no  matter  how 
we  classify  them,  they  are  being  bought  in  goodly 
numbers,  which   is  a  good   sign. 

The  machinery  dealer,  however,  cannot  tell  the  whole 

story  of  machine-tool  or  machine-shop  activities,  as 
many  of  the  large  builders,  particularly  of  special  lines 
of  machinery,  are  selling  direct  to  consumers,  either 
through  travelers  or  branch  offices.  This  is  also  true 

of  special  shop  equipment  such  as  metal-was'iing machines  and  the  like. 

It  would  not  be  na+ural  to  be  in  Syracuse  without 
stopping  a  moment  at  least  in  the  Straight  Line  Engine 
Shop.  For  even  though  our  old  friend  Professor  Sweet 
is  no  longer  there,  a  splendid  portrait  of  him  hangs 

in  the  office  and  "Visitors  Always  Welcome"  is  still 
over  the  door.  Inside  Messrs.  Chambers  and  Thomas 
radiate  the  same  welcoming  spirit  as  before. 

Just  how  much  this  spirit  would  cool  down  if  you 
tried  to  sell  them  on  the  idea  of  the  compulsory  use 

of  the  metric  system,  is  hard  to  say.  For  their  experi- 
ence dates  back  many  years  to  the  time  when  they 

built  the  machinery  for  the  Solvay  plant  from  Belgian 
drawings.  But  the  memory  of  their  troubles  still 
lingers  and  they  are  not  at  all  anxious  to  repeat.  They 

haven't  the  slightest  objection  to  anyone  who  desires 
to  use  the  metric  units  to  do  so,  but  they  consider  it 
a  sign  of  weakness  as  to  its  merit,  when  it  must  be 
forced  by  compulsory  legislation. 

Metal  Trades  Activities  in  Cleveland 

On  March  23  at  the  Hollenden  Hotel  the  annual  meet- 

ing of  the  Cleveland  branch  of  the  National  Metal 

Trades  Association  was  held.  L.  H.  Kittridge,  presi- 
dent of  the  Peerless  Motor  Car  Co.,  was  toastmaster 

rt  the  banquet,  and  Harry  Atwood,  an  author  from 

Chicago,  was  the  principal  speaker.  Mr.  Atwood  spoke 

on,  "Our  Constitution  the  Antidote  for  Bolshevism." H.  M.  Rice,  of  the  General  Motors  Corporation,  Detroit, 

discussed  the  recent  industrial  conferences  at  Washing- 
ton and  H.  D.  Sayre,  secretary  of  the  National  Metal 

Trades  Association,  talked  on  the  activities  of  that 

organization. 
The  officers  of  last  year  were  re-elected.  They  are 

A.  W.  Foote,  of  the  Foote-Burte  Co.,  president;  W.  D. 
Bartlett,  of  the  Steel  Products  Co.,  viee  president,  and 
J.  D.  Cox  of  the  Cleveland  Twist  Dri'l  Co..  treasurer. 
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Shop  equipment  Nenvj 
E.L.DUNN  and   >S.A.HAND 

SHOP     EQUIPMENT 

•       NtV«      • 
A  w/eekly    reviev/  oP 

modorn  dcsi^gnsand 

Descriptions  of  shop  equipment  in  this  section  constitute 
editorial  service  for  which  there  is  no  charge.  To  be 

eligible  for  presentation,  the  article  must  not  have  been 
on  the  market  more  than  six  months  and  must  not  have 

been  advertised  in  litis  or  any  previous  issue.  Owing  to 

the  news  character  of  these  descriptions  it  will  be  impos- 
sible to  submit  them  to  the  manufacturer  for  approval. 

1    •  tlONDENSED    ■ 
[clipping   index 
1    Acon{muou5  rocord 

i  ol^'modorn    dos'\^ns 

III    •■  and  oquipmont/   • 

Sullivan  Portable  Air  Compressor 
The  portable  compressor  outfit  here  illustrated  is 

made  by  the  Sullivan  Machinery  Co.,  Chicago,  111.,  and 

its  construction  is  based  on  the  company's  experience 
with  similar  outfits. 

It  is  known  as  the  Class  WK  31  compressor,  and 
includes  a  specially  designed  two-cyiinder,  vertical  air 
compressor,  driven  by  a  Buda  four-cylinder,  four-cycle, 
heavy-duty  tractor  gasolene  engine. 

The  compressor  and  engine  with  the  vertical  air 
receiver,  the  gasolene  supply  tank,  radiator  and  fan  are 
all  mounted  on  a  truck  body  made  up  of  heavy  channel 
irons,  strongly  braced.  The  truck  body  is  mounted  on 
heavy  steel  wheels,  or  if  desired,  can  be  mounted  o.i 
a  flat  car.  The  outfit  is  protected  from  the  weather 
by  a  stee.  canopy  top  and  canvas  curtains. 

The  compressor  has  a  displacement  of  150  cu.ft.  of 
free  air  per  minute,  and  requires  32  hp.  for  operation 
against  100  lb.  pressure.  The  air  is  admitted  and  dis- 

charged from  the  cylinder  by  means  of  wafer  valves 
designed  to  give  a  wide  port  opening  with  small  clear- 

ance loss. 
The  compressor  is  cooled  by  an  open  hopper  jacket 

into  which  water  can  be  poured  from  a  bucket  or 
through  a  hose. 

Power  economy  is  effected  by  an  unloading  device 
and  pilot  valve,  connected  with  the  air  receiver,  which 
raises  the  inlet  valves  from  their  seats  when  the  demand 
for  air  temporarily  ceases.  Lubrication  is  secured  by 
a  force-feed  oil  pump  inclosed  in  the  crankcase  and 
delivering  oil  under  pressure  to  all  bearings.  Baflles 
and  wiper  rings  on  the  piston  prevent  an  excess  of  oil 

from  working  up  past  the  piston  and  collecting  on  the 
valve  and  seats. 

The  drive  is  by  gear  and  pinion.  A  heavy  flywheel 
with  internally  cut  teeth  is  engaged  by  a  pinion  on  the 
engine  shaft. 

A  disk  clutch  on  the  pinion  shaft  is  thrown  out  when 
starting  until  the  engine  is  up  to  speed. 

The  engine  cylinders  are  cast  "en  bloc"  with  remov- 
able head  and  all  working  parts  are  inclosed  by  means 

of  a  movable  covering.  The  camshaft  is  hardened  and 
ground.  The  crankshaft  is  supported  on  three  bearings, 
consisting  of  removable  bronze  shells  which  are  lined 
with  babbitt. 

The  accessories,  such  as  the  magneto,  impulse  starter, 
carburetor,  speed  governor,  starting  switch,  spa^k  con- 

trol, and  hand  throttle  are  all  of  the  automobile  type. 
The  gasolene  supply  tank  will  hold  23  gal.,  which  is 

sufficient  for  a  day's  run. 

Simmons  Universal  Dividing  Head 
A  universal  dividing  head  of  improved  design  is 

being  manufactured  by  the  Simmons  Machine  Co.,  Inc, 
Albany,  N.  Y. 

The  new  model  shown  in  the  illustration,  in  additioK 
to  having  refinements  of  a  minor  character,  is  equipped 
with  a  spiral  attachment.  It  is  made  to  fit  any  milling 
machine,  and  has  a  10-in.  swing.  The  spindle  has  a 
No.  10  B.  &  S.  taper  hole,  is  provided  with  adjustment 
for  wear,  and  can  be  firmly  locked  during  the  cutting 
operation,  thus  relieving  the  gearing,  etc.,  from 
strain. 

The  head  is  graduated  and  can  be  adjusted  to 
any  angle  from  10  deg.  below  horizontal  to  10  deg. 
beyond  perpendicular,  and  is  provided  with  substan- 

tial clamping  means.  The  worm  gearing  is  built  to 
resist  wear  and  has  a  take-up  adjustment.  The  equip- 

ment includes  three  index  plates,  four  i-in.  bolts,  and 
a  malleable  iron  driving  dog. 

.••■.rl,I,IVA>'    I'OKTAHI^E    AIK    COMPRKS.SOR SIMMONS   UNIVERSAL  DIVIDING  HEAD 
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Marschke  "Economy"  Motor-Driven 
Grinding  Machine 

The  Marschke  Manufacturing  Co.,  Indianapolis,  Ind., 
has  brought  out  the  motor-driven  grinding  machine 
shown  in  the  illustration.  The  starting  mechanism  for 
the  motor  is  placed  inside  the  column  and  is  controlled 

MARSCHKE  "ECONOMY"  GRINDING  MACHINE 
Specifications:    Wheel.   12   in,    in  dia.,    2   in.    face;    motor,   a.c,  3 

hp.,  (I.e.   2  lip. ;  length  of  arboi-,  26  in.,  diameter  of  arbor,  a.c,  1} 
In.,  d.c.    1   in.  ;   center   of  arbor   to   floor,    39    in.  ;    size   of   base   on 
floor,  20  X  23  in.;  weight  a.c.  type  575  lb.,  d.c.  type,  550  lb. 

by  a  foot-treadle  in  front  of  the  base.  This  treadle 
can  be  locked  in  running  position  until  released  by  the 
operator  or  will  work  automatically  to  stop  the  motor 
when  the  foot  pressure  is  released. 

The  wheel  guards  can  be  set  in  various  positions  for 
grinding  a  variety  of  work  and  the  illustration  shows 
the  guards  on  the  two  wheels  in  different  positions. 
A  feature  of  the  design  is  the  ease  with  which  the 
motor  armature  may  be  removed  if  necessary. 

Coventry  Self-Opening  Die  Head 
Alfred  Herbert,  Ltd.,  Coventry,  England,  with  branch 

offices  at  54  Dey  St.,  New  York  City,  has  introduced  in 
this  country  a  die  head  of  the  type  shown. 

The  dies,   which  are  made   of  high-speed   steel,   are 

cut  by  a  milling  cutter.  The  form  of  the  die  is  such 
that  a  keen  cutting  edge  is  obtained  at  the  front,  with 
a. non-cutting  guiding  portion  farther  back,  acting  like 
a  guide  nut.  The  cutting  angle  is  such  as  to  require 
only  the  minimum  amount  of  power  and  large  diameters 
can  be  threaded  without  over-stressing  the  material. 
The  straight-cut  dies  can  all  be  ground  at  the  same  op- 

eration, and  to  definite  angles  without  requiring  any 

COVENTRY  SELF -OPENING  DIE  HEAD 

special  skill  or  experience,  as  a  grinding  fixture  is  pro- 
vided for  that  purpose.  The  die  head  will  cut  right  or 

left  hand  threads  equally  well  and  can  be  used  on  screw 
machines.  It  is  made  in  seven  sizes  with  capacities 
ranging  from  tk  to  3  in.  diameters.  The  dies  may  be 
adjusted  to  cut  above  and  below  the  standard  size. 

Germanow-Simon  Combination  Vise 
The  Germanow-Simon  Machine  Works,  Rochester, 

N.  Y.,  has  introduced  the  G-S  machine  vise  as  illus- 
trated. It  is  built  to  afford  ample  strength  and 

durability.  The  base  is  a  solid  casting  with  two  0-in. 
slots  planed  in  the  bottom.  The  jaws  extend  at  both 
sides  of  the  base  and  are  faced  with  removable  case- 
hardened  steel  plates ;  the  slidable  jaw  is  provided  with 
vertical  and  horizontal  V-grooves  for  holding  the  work. 
The  other  jaw  is  arranged  to  swivel   and   is   held   by 

G-S  COMBINATION  VISE 
Specifications. — Sizes    Nos.    1    and    2.      Opening   of   jaws.    5   In., 

7   in.  :  height  of  jaws.    2J   in..   3   in.  :   width  of  jaws,  8  in.,  9J  in. : 
width  of  bases,   6i   in..    7*   in.;    capacity  of   clamps,    2   in.,   3i    in.; 
net  weights,  75  lb,,   106   lb. 
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FIG.   2.   LATHE  FITTED   WITH  BELT  DRIVE 

Specifications : 22  ft.  X  10  in. 

Swing  over  bed    25J  in. 
Swing  over  carriage    20J  in. 
Distance  between  centers    5  ft.  I  in. 
Front  spindle  bearing    5J  x  8  in. 
Hole  through  spindle    3|  in. 
Taper  of  spindle  (center  held  in  coUet)    Xo.  1 4  Jarno 
Diameter  of  threaded  nose    4J  in 
Number  of  spindle  speeds    12 

27  ft 

31}  in. 
24!  in. 
5  ft.  8  in. 

6J  X  10  in 

12  i 

4}  ii 
No. 

6^  in. 12 

20  Jarno 

a  single  nut.  The  V-groove  across  the  top  of  the  jaws, 
when  used  with  the  steel  clamp  shown,  serves  a  useful 

purpose  as  it  takes  the  place  of  V-blocks,  bolts  and 
clamps  and  permits  the  rapid  handling  of  duplicate 
work.  Two  special  fastening  clamps  are  furnished  with 
each  vise.     The  vise  is  made  in  two  sizes. 

Ryerson-Conradson  Selective-Head 
Lathes 

Joseph  T.  Ryerson  &  Son.,  Chicago,  111.,  is  announcing 
its  line  of  Ryerson-Conradson  selective-head  lathes 
which  are  built  by  the  Conradson  Machine  Tool  Co. 
These  machines  are  made  in  five  different  sizes  and 
with  lengths  of  beds  to  suit  the  requirements  of  the 
user. 

Either  single-pulley  or  direct-reversing  motor  drive 

can  be  provided,  the  'first  being  shown  in  Fig.  1  and 
the  latter  in  Fj^.  2.  The  change  from  one  drive  to 
the  other  can  rea,dily  be  made  at  any  time.  The 

machines  can  be'  furnished  with  ar  without  spindle 
reversing  attachment  with  the  belt-drive  type,  and  also 
with  the  motor-drive  when  a  reversing  motor  is  not 
desired.  Practically  all  control  of  the  machine  is 
centralized  in  the  apron. 

Heavy  box  type  of  construction  is  used  for  the  bed. 
The  ways  are  of  unusual  design  with  their  guiding 
surfaces  inclined  15  deg.  from  the  perpendicular  and 
their  supporting  surfaces  15  deg.  from  the  horizontal. 
The  headstock  is  cast  integral  with  the  bed,  and  a 
portion  of  the  latter  serves  as  an  oil  reservoir  for 
splash  lubrication  of  the  gears.  The  spindle  is  made 
from  an  alloy-steel  forging  and  is  provided  with  both 
ball  thrust  and  an  adjustable  thrust  bearing  to  take 
up  end  motion. 

For  belt-drive  the  pulley  is  mounted  on  ball  bearings    ̂ ^^me  Multiple  Spindle  Screw  Machine which  are  carried  on  a  stud,  thus  relieving  the  shaft  ^  ^ 
Four-spindle  screw  machines  with  a  capacity  for  bar 

work  up  to  3  and  4  in.  in  diameter  are  a  recent  devel- 
opment of  the  National  Acme  Co.,  Cleveland,  Ohio.  The 

machine  here  illustrated  is  of  rugged  design  and 
employs  the  same  principles  characteristic  of  the  Acme 
line.  The  main-tool  turret  is  a  one-piece  steel  casting 
supported  on  liberal  bearings  that  permit  heavy  cuts 
and  fast  feeds  without  undue  side  thrust.  The  tool- 
holders  have  wide  bearings  on  the  flat  surfaces  of  the 

end-tool  turret,  and  support  the  tools  directly  below 
their  cutting  points.  The  forming  and  cut  off-slide 
bearings  are  cast  with  the  bed  and  arranged  to  support 
the  full  length  of  the  tools.  The  slides  are  adjusted 
vertically  and  horizontally  by  taper  gibs.  The  top  slides 
are  controlled  by  two  interchangeable  cams,  and  will 

accommodate  the  same  hold- 
ers and  tools  used  on  the  form- 
ing and  cut-off  slides.  The  cyl- 

inder casing  is  let  into  the  bed 
and  securely  bolted  in  place. 
Brass  shoes  are  provided  for 

easy  adjustment,' and  to  com- 
pensate for  end  wear.  The 

front  of  the  cylinder  casing  is 

counterbored,  giving  the  cyl- 
inder a  full-diameter  thrust 

bearing.  A  threading  spindle 
is    not    furnished,    unless    or- 

HYEKSOX-coNKADSON  MOTOK-DKIVE  ENGINE  LATHE  ^^'■^''-  ̂ ^^    back-gear    bear- Built  in  five  sizes.  15,  18.  22.  27  and  33  In.  swing.  mgs  and  worm.  drive  are  oiled 

Range  of  spindle  speeds    10 — 222  r.p.m.  10 — 222  r.p.ni, 
Number  of  feed  changes    28  28 
Range  of  threads  cut  on  standard  lathe    2 — 28  2 — 28 
Diameter  of  tail  stock  spindle    2H  in.  4A  in. 
Speed  of  main  drive  shaft    900  r.p.m.  900  r.p.m. 
Hp.  required    5  lo 
Floor  space.        I53x5liin.  193  x  69  in. 
Extreme  hight       .  53?  in.  61  in 
Net  weight     7,000  1b.  12,500  1b 

from  the  belt  pull.  The  gearing  of  the  reversing 
mechanism  is  of  the  planetary  type,  but  this  is  omitted 
from  the  reversing  motor-drive  machines. 

Twelve  spindle  speeds  are  obtainable  through  change 
and  back  gears  controlled  by  two  levers  which  can  be 
shifted  while  the  lathe  is  in  operation.  The  handwheel 
and  lever  on  the  front  of  the  headstock,  when  turned 
to  the  desired  feed-rate  indicated,  automatically  select 
the  desired  feed.  Two  sets  of  cone  gears  provide 

twenty-eight  feeds,  and  provision  is  made  for  trans- 
posing and  compounding  gears,  thus  permitting  the 

cutting  of  almo.st  any  desired  lead  of  thread. 
The  longitudinal  and  cross  feeds  are  operated  through 

independent  sets  of  worm  gears  which  are  driven  by 
large  friction  cones. 

FIG.    1. 
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from  the  reservoir  mounted  above  the  gear  box, 

and  the  main  spindle  bearings  are  provided  with  oil 

chambers  and  gravity  feed  cups.  The  cutting  lubricant 

is  supplied  by  forced  feed  pumps,  and  all  gears,  cams 

and  other  working  parts  are  inclosed.  The  turret  is 
at  a  convenient  height  for  the  operator.  The  worm 

gear  on  the  camshaft  is  equipped  with  a  safety  device, 
and  the  starting  clutch  is  controlled  from  either  side. 
The  machine  is  made  in  two  sizes,  3  in.  and  4  in., 

and  is  furnished  with  either  belt  or  motor  drive.  A 

10-hp.  motor  is  required  for  the  3-in.  machine,  and 
15-hp.  motor  for  the  4-in.  machine.  High-speed  drilling 
and  reaming  attachments  are  furnished  when  required. 

Fairbanks  Special  Pulverizing  Machine 
The  United  Hammer  Co.,  Oliver  Building,  Boston, 

Mass.,  has  added  to  its  line  the  pulverizing  machine 

shown  in  the  accom- 

panying illustration. 
This  machine  is  in- 

tended for  labora- 

tory use  in  pulveriz- 
ing pig-iron  samples 

for  analytical  pur- 

poses. It  is  claimed 
that  it  will  pulverize 
J-  to  ?-in.  cubes  in 

from  2  to  3  min.  so 

that  the  particles 
will  be  fine  enough 

to  pass  through  an 
80-mesh   sieve. 

The  machine  is 

built  in  one  size  only 

and  can  be  arranged 

either  for  belt  or 

motor  drive.  Oper- 
ation is  by  treadle, 

or  by  special  start- 
ing device  as  shown 

in  the  illustration. 

The  weight  of  the 
ram  is  100  lb.  and 
it  is  claimed  that 
when  running  at 
300  strokes  per  min. 
it  vnll  strike  a 

blow  of  approxi- 
mately 600  lb.  Size 

of  mortar  and  pestle,  Fairbanks  special  pulveriz- 
2  inches.  ing  machine 

Armstrong-Blum  "Marvel"  No.  22 
Punch,  Shear  and  Bending  Machine 
The  machine  shown  is  made  by  the  Armstrong-Blum 

Manufacturing  Co.,  Chicago.  It  is  built  almost  entirely 
of  bar  steel  and  is  intended  for  light  punching,  bend- 

ing and  shearing  operations.  The  horizontal  or  tool- 
holding  bars  are  heat  treated  and  are  spaced  5  in.  apart 
to  form  a  bolt  slot  for  clamping  on  the  tools.  Pressure 

is  applied  by  two  levers  to  upper  and  lower  eccentrics 

MARVEL  NO.  22  PUNCHING  A^'D  BENDING  MACHINE 
Specifications:  Capacity:  will  punch  3-in.  hole  in  A-in.  steel 

with  2-in.  thioat,  or  J-in.  hole  in  J-in.  steel  with  6-in.  throat  : 
will  sheai-  8-  x  2-in.  bars  ;  vertical  movement  of  jaw,  with  one 
lever,  ,",  in.  :  two  levers.  3  in.  :  total  jaw  opening,  31  in.  ;  height 
48   in.  ■   length     24   in.  :   width,  10  in.  ;  weight,  260  lb. 

connected  by  two  links.    Tne  lower  parallel  bars  remain 
stationary,  all  the  motion  being  in  the  upper  bars. 

The  front  leg  of  the  machine  and  the  eccentric  and 
link  arrangement  may  be  slid  forward  or  back,  thus 

changing  the  depth  of  the  throat.  • 

Efficiency  Pipe  Wrench 
In  the  article  entitled  "Efficiency  Pipe  Wrench"  on 

page  697,  Vol.  52,  of  the  American  Machinist,  it  was 

incorrectly  stated,  "the  wrench  is  made  in  two  styles, 
with  teeth  and  without  teeth."  This  was  an  error  as 
the  wrench  is  made  in  one  style  only,  with  a  friction 
grip,  both  the  hook  jaws  and  clamp  are  smooth  and 
have  no  teeth  of  any  kind. 

A  sailor,  during  the  late  quarrel,  being  examined  for  a 

machinists'  mate  rating,  wrote  that  a  steadyrest  was 
from  10  at  night  until  8  in  the  morning. 
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What  Other  Editors  Think 
The  Metric  System 

From  Railway  Age 

THERE  is  constantly  going  on  in  this  country  organ- 
ized propaganda  for  the  adoption  of  the  metric  sys- 

tem of  weights  and  measures.  The  organizations  which 
have  endeavored  to  create  this  pro-metric  sentiment 
have  recently  been  very  active,  and  it  is  expected  that 
a  bill  will  soon  be  introduced  in  the  House,  making  the 
use  of  the  metric  system,  and  that  only,  compulsory  in 
all  departments  of  the  government.  There  is  no  ques- 

tion that  the  pro-metric  propagandists  intend  this 
merely  as  an  entering  wedge  to  commit  Congress  in 
favor  of  the  metric  system  and  the  bill,  if  passed,  would 
no  doubt  be  followed  by  drastic  compulsory  metric 
legislation  for  the  whole  country.  Members  of  the 
House  of  Representatives  and  the  Senate  have  received 
a  deluge  of  communications  urging  the  enactment  of 
metric  legislation,  and  in  the  absence  of  opposition,  the 
legislators  may  form  the  opinion  that  there  actually 
exists  a  widespread  sentiment  in  favor  of  the  substitu- 

tion of  metric  weights  and  measures  for  our  present 
system.  However,  investigation  has  disclosed  that  the 
greater  part  of  the  communications  sent  to  legislators 

have  been  inspired  by  a  campaign  conducted  by  the  so- 
called  World  Trade  Club  of  San  Francisco.  This  organ- 

ization, we  are  reliably  informed,  is  not  a  club  in  the 
ordinary  sense  of  the  term,  the  name  being  adopted 
merely  to  add  prestige  to  a  movement  being  carried  on 
by  a  wealthy  man  who  has  made  the  metric  system  his 
hobby.  Thus  the  artificial  sentiment  has  been  created 
almost  solely  by  one  individual  and  does  not  represent 
the  views  of  manufacturers  or  responsible  business  men 
in  this  country.  Regardless  of  the  questionable  methods 
that  have  been  adopted  to  manufacture  pro-metric  sen- 

timent, it  will  be  well  to  consider  the  metric  system  on 
its  merits.  It  was  first  adopted  in  France  by  drastic 
legislation  enacted  in  1793.  The  law  was  repealed  by 
Napoleon  in  1812,  and  even  though  the  metric  system 
had  been  in  force  for  19  years  the  people  soon  resumed 
the  use  of  their  old  system  of  measures.  In  1837  the 
metric  laws  were  reinstated,  with  the  omission  of  the 
decimal  division  of  the  year,  of  the  day  and  of  the 
circle.  Now,  after  83  years  of  compulsory  use  of  the 
metric  system,  the  old  French  units  still  survive  in 
.some  of  the  French  industries. 

The  experience  of  France  has  shown  that  old  units 
never  entirely  disappear  and  the  metric  units  introduce 
complication,  resulting  from  a  dual  system.  It  is  hardly 
necessary  to  point  out  how  vitally  the  railroads  would 
be  affected  if  the  use  of  metric  weights  and  measures  by 
all  departments  of  the  government  were  made  compul- 

sory. In  all  reports  to  the  Interstate  Commerce  Com- 
mission the  units  would  have  to  be  changed  from  miles 

to  kilometers,  from  pounds  to  kilograms,  from  ton-miles 
to  metric  ton-kilometers,  etc.  The  cost  of  this  work 
would  be  appalling  in  its  magnitude  and  the  benefits 
would  be  infinitesimal  in  comparison  with  the  confusion 
and  complexity  that  would  result. 

The  Industrial  Conference  Plan 
From    Iron    Afjc 

THE  report  of  the  President's  second  industrial  con- ference shows  that  it  acted  in  a  strikingly  different 
manner  from  that  of  its  ill-fated  predecessor.  When 
the  first  conference  assembled,  it  immediately  placed 
emphasis  upon  the  points  of  most  serious  disagreement 
and  never  got  beyond  those  points,  or,  in  fact,  beyond 
the  question  of  open  and  closed  shop.  The  second 
conference  placed  emphasis  on  the  things  upon  which 

the  members  were  likely  to  agi'ee,  and  the  gratifying 
result  is  that  all  of  the  members,  representing  widely 
varying  professions  and  business  interests,  have  signed 
the  report. 

Perhaps  the  most  important  feature  of  the  report 
is  its  emphasis  upon  employee  representation.  The 
conference  found  that  employee  repre.sentation  when 
worked  out  by  employers  and  employees  with  sincerity 
and  good-will  has  a  record  of  success,  operating  in 
some  cases  under  union  agreement  in  organized  shops 
and  sometimes  in  non-union  shops  and  in  shops  where 
union  and  non-union  men  work  side  by  side.  The  con- 

ference very  pointedly  says  that  "the  strategic  place 
to  begin  a  battle  with  misunderstanding  is  within  the 

industrial  plant  itself,"  and  it  adds  that  "the  settlement 
must  come  from  the  bottom,  not  from  the  top."  The  re- 

port deals  very  fairly  with  the  arguments  made  against 
employee  representation  but  its  conclusion  is  that  the 
employers  who  do  not  believe  in  any  form  of  co-opera- 

tion with  employees,  and  the  labor  leaders  who  fear  that 
such  plant  organizations  may  be  used  to  undermine  the 
unions  are  alike  in  error. 

The  conference  shows  sound  judgment  by  not  pro- 
fessing to  discover  any  panacea  for  the  industrial  woes 

of  the  world.  The  report  says  definitely  that  employees 
representation  offers  no  royal  road  to  industrial  peace, 
but  it  does  afford  a  means  whereby  frank  dealing, 
sincerity  of  purpose  and  the  establishment  of  common 
interests  may  bring  mutual  advantage.  Likewise,  that 
part  of  the  report  which  discusses  profit-sharing  re- 

jects the  belief  sometimes  met  that  it  is  a  complete 
solution  of  industrial  problems.  The  conference  shows 
that  profit-sharing  has  met  with  success  under  certain 
conditions,  but  no  exaggerated  ideas  of  what  it  will 

accomplish  are  entertained.  "Like  employee  represen- 
tation," says  the  report,  "the  usefulness  of  profit- 

sharing  depends  on  the  spirit  in  which  it  is  organized 

and  administered.      .      .      ." 
The  plan  for  the  settlement  of  industrial  disputes 

by  means  of  the  various  boards  provided  for  in  the 
report  will  probably  be  found  in  practice  to  have  some 
imperfections.  It  is  voluntary  except  that  it  subjects 
those  engaged  in  controversies  to  the  force  of  public 
opinion,  which  is  often  stronger  and  more  effective 
than  written  mandates  of  legislators.  As  fully  out- 

lined elsewhere  in  this  issue,  the  report  of  the  con- 
ference is  before  the  country  and  deserves  most  care- 

ful and  sympathetic  consideration. 
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Ruinous  Excess  Profits  Tax  Must  Be 
Abolished 

From  Manufacturers'  Record 

WHY  does  Congress  do  nothing  to  remove  from  the 
shoulders  of  industry  the  intolerable  burden  which 

is  everywhere  crushing  initiative  and  fomenting  un- 
rest by  piling  cost  on  cost  in  every  article  of  con- 

sumption? The  recent  Secretary  of  the  Treasury  has 
denounced  the  excess  profits  tax  as  an  economic  mon- 

strosity. Mr.  Colver  of  the  Federal  Trade  Commission 
has  declared  that  it  levies  a  tax  of  from  four  to  five 
dollars  on  the  consumer  for  every  dollar  that  it  diverts 
into  the  national  fund.  Economists  are  a  unit  in  de- 

nouncing it,  and  not  in  this  whole  broad  country,  so 
far  as  we  can  find  out,  has  a  single  authoritative  voice 

been  raised  in  apology  for  the  imposition  or  in  ex- 
tenuation of  its  iniquitous  and  maleficient  effects. 

Yet  Congress  dilly-dallies.  It  could  before  this  have 
begun  the  formulation  of  an  alternative  taxation  policy ; 
could  before  this  have  put  the  business  world  on 
notice  of  relief  to  come.  But  that  dear  darling  of 
inefficiency — politics — has  stood  in  the  way.  The  Re- 

publicans do  not  want  to  trifle  with  the  revenue  lavir 
because  they  may  make  some  enemies.  It  is  pointed 
out  that  the  present  act  was  not  finally  passed  until 
February,  1919,  when  it  was  made  retroactive  for 
1918,  and  it  is  asserted  that  there  will  be  plenty 
of  time  at  the  short  session,  beginning  next  December, 
to  revise  the  present  law,  making  it  retroactive  for 
1920,  so  that  the  taxes  to  be  collected  next  year  will 
not  be  the  present  crushing  imposts.  And  the  Demo- 

crats, just  as  hungry  for  political  capital,  show  no 
more  interest  than  is  involved  in  trying  to  put  their 
opponents  in  the  hole. 

The  most  casual  survey  indicates  the  iniquity  of  this 
position.  There  is  no  business  in  America  today  that 
is  not  fixing  its  prices  current  with  due  regard  for 
the  excess  profits  tax.  No  manufacturer  is  going  to 
lower  prices  in  the  hope  that  the  law  will  be  changed. 
He  must  know  in  advance  that  it  is  going  to  be  changed. 
If,  therefore,  a  revision  is  not  effected  until  next  De- 

cember,"  January  or  February,  business  in  America 
will  already  have  collected  the  cost  of  the  excess  pro- 

fits tax  to  it  and  will  have  it  in  hand.  A  revision 

that  late,  therefore,  would  afford  not  the  slightest  re- 
lief to  the  present  irksome  situation.  More  than  that, 

with  the  tax  already  collected  from'  the  consumer,  the 
country  would  never  tolerate  a  revision  which  did  not 
send  that  tax  into  the  national  coffers,  which  means 
that  the  revision  could  not  be  made  retroactive. 

There  is  no  substantial  reason  whatever,  no  sugges- 
tion of  one,  why  the  revision  of  the  present  law  should 

not  be  brought  about  now,  and  the  national  demand 
for  it  should  be  so  loud  and  persistent  as  to  compel 
prompt  action. 

It  is  true  that  revision  of  the  revenue  aci  .^  now 
unfinished  business  on  the  calendar  of  the  Ways  and 

Means  Committee'  which  has  before  it  a  number  of 
bills  proposed  as  remedies,  but  the  general  understand- 

ing in  Washington  is  that  even  if  the  House  does  adopt 
a  revision  measure,  the  Senate  will  not  get  to  it  in 
advance  of  adjournment.  The  stage  is  set  for  a  sort 
of  camouflaged  revision — a  hope  instead  of  a  fact. 

But  what  is  happening  in  the  meantime?  The  Fed- 
eral Reserve  Board  is  endeavoring  by  other  means  to 

check  the  rising  tide  of  cost  that  tax  revision  would 

straightway  correct.  And  for  the  Reserve  Board  to 
do  so,  thus  morally  if  not  legally  abusing  its  powers, 
is  to  play  with  fire  and  gamble  with  panic.  If  there 
were  no  excess  profits  law,  there  would  be  no  neces- 

sity, fictitious  or  real,  for  the  policy  of  which  the  Board 
is  enamored.  So,  too,  money  which  was  formerly  avail- 

able for  great  constructive  enterprises  now  hides  it- 
self behind  municipal  and  other  tax-free  securities. 

How  many  millions  that  would  otherwise  be  in  sight 
for  progress  now  conceal  themselves  on  account  of  this 
infamous  tax  system  we  do  not  know,  but  there  must 
be  so  many  of  them  that  they  run  into  the  billions. 
We  have  gradually  got  rid  of  the  war  boards  and 

of  most  of  the  machinery  which  the  Government  called 
into  being  with  which  to  run  the  war.  But  the  most 
extraordinary  of  all  the  exigent  war  measures,  the 
one  piece  of  machinery  which  could  be  justified  only 
by  the  threat  of  catastrophe,  is  allowed  to  retain  its 
form  and  character  and  to  continue  unimpeded  its 
work  of  ruthless  ruin.  It  is  as  if  a  man,  having  poured 
water  into  his  house  to  quench  a  fire,  insisted  on  keep- 

ing up  the  flooding  for  days  after  the  last  vestige 
of  the  conflagration  had  been  extinguished.  A  nation 
of  fools  might  countenance  such  action,  but  for  a  nation 
of  sensible  beings  to  endure  it  is  not  conceivable. 

We  have  heard  some  idiotic  talk  about  business  try- 

ing to  get  rid  of  this  tax  in  order  to  "hog  more  prof- 
its." If  there  are  any  people  who  really  believe  that, 

who  want  to  pay  five  times  the  tax  on  every  article  they 
purchase  so  that  the  Government  may  get  its  small 
share  of  the  return,  let  them  assemble  together  and 
cut  off  their  noses  to  rebuke  their  faces,  for  that 
would  be  the  measure  of  their  intellectual  appreciation 
of  sense  and  good  judgment.  No  business  man  is  glad 
to  see  his  product  sell  for  five  dollars  to  the  ultimate 
consumer  when  he  knows  that  but  for  the  excess  profits 
tax  three  dollars  would  be  a  sufficient  price.  He  knows 
that  the  extra  two  dollars  is  the  tribute  the  excess 
profits  tax  is  exacting  as  the  article  passes  through  the 
distributing  agencies.  A  manufacturer  likes  to  sell  at 
as  low  a  price  as  possible.  Quantity  production,  quan- 

tity sales,  is  the  American  slogan.  This  idea  of  pay- 
ing four  times  for  something  the  Government  does  not 

get  may  sound  like  fine  patriotism,  but  it  could  be 
characterized  more  aptly  by  an  uglier  expression. 

There  is  not  going  to  be  any  revision  of  the  revenue 
bill  until  after  the  summer  adjournment  of  Congress 
unless  the  people  rise  up  and  demand  it.  Congress  may 
be  deaf  in  a  great  many  ways,  but  the  rumble  of 
popular  sentiment  is  hardly  heard  in  far-off  California 
before  the  politicians  get  the  signal.  When  they  know 
that  the  people  really  want  something  and  intend  to 
have  it,  they  find  a  way  to  break  through  the  red 
tape  of  procedure  and  deliver  the  goods.  The  whip 
of  public  sentiment  induces  perfect  obedience. 

It  is  time  for  business  to  center  its  bandages  on 
Washington,  and  business,  in  this  case,  means  every- 

body, for  there  is  no  person  so  lowly  in  this  whole 
country  that  the  e.xcess  profits  tax  does  not  penalize 
him  and  take  money  out  of  his  pocket.  It  hits  the 
producer,  it  hits  the  consumer,  it  hits  everybody,  for 
even  those  who  add  to  the  cost  of  their  own  product 
to  pay  the  tax  find  that  the  same  action  on  the  part 
of  every  other  producer  is  striking  at  their  pockets  also. 

Every  individual  should  make  it  his  own  business  to 
send  his  protest  to  Washington.  When  enough  protests 
reach  there,  revision  will  be  assured. 
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Business  Conditions  in  England 
By  Our  London  Correspondent 

London,  March  19,  1920. 

The  large  demands  for  capital  made  by  new  com- 
panies, industrial  and  other,  formed  the  subject  of  a 

special  warning  by  the  Chancellor  of  the  Exchequer 
when  discussing  civil  expenditure  recently.  He  cautioned 
"those  who  are  capitalizing  and  recapitalizing  old  businesses 
on  the  basis  of  present  inflated  profits"  that  they  "are  enter- 

ing upon  a  most  dangerous  course,  and  are  laying  up  for 

themselves  a  very  perilous  future  problem."  The  paren- 
thesis is  not  without  significance.  Instead  of  increasing 

production,  he  warned,  this  expansion  of  the  business  of 
promoting  companies,  only  creates  increased  competition 
for  the  limited  supplies  of  labor  and  material. 

As  regards  the  iron  and  steel  market,  and  in  fact  the 
whole  of  engineering,  it  may  be  stated  that  the  demand 
largely  exceeds  the  supply.  France  and  Belgium  have  been 
buying  steel.  Equipment  of  an  engineering  character  has 
lately  been  inquired  for  from  these  countries  and  also  from 
Spain.  In  London  once  more  German  steel  has  been  offered 
through  Dutch  and  Belgian  firms.  Belgian  iron,  too,  has 
been  on  offer  but  with,  little  result,  delivery  being  uncer- 

tain. As  to  other  metals,  during  the  past  month  fairly 
steady  declines  have  shown  in  prices  for  tin,  copper,  zinc 
and  lead. 

In  engineering,  particularly  perhaps  in  connection  with 

machine  tools,  the  handicap  of  the  molders'  strike  remains 
and  the  introduction  of  molding  machinery  still  makes  slow 
progress. 

The  national  roll  of  firms  undertaking  to  employ  a  cer- 
tain proportion  of  disabled  ex-service  men  included  up  to 

the  middle  of  February  the  names  of  10,867  firms  em- 
ploying 1,7.55,4-31  workpeople,  of  whom  102,011  were  dis- 

abled ex-service  men.  It  is  understood  that  the  total 
number  of  firms  now  exceeds  12,000. 

NEED  FOR  Trade  Legislation 

Certain  industries  which  regard  themselves  as  of  a  key 
character  have  been  urging  on  the  government  the  need 
for  legislation  of  a  protective  character.  The  imports  and 
exports  regulations  bill  which  would  have  dealt  with  the 
matter  is  apparently  dead,  but  resurrection  in  an  amended 
form  is  probable.  The  law  courts,  of  course,  decided  that 
certain  war-time  regulations  prohibiting  imports  were 
illegal,  and  the  industries  concerned  are  fearful  of  the 
result  of  free  importation,  especially  in  view  of  the  present 
state  of  certain  continental  exchanges.  The  industries  in- 

clude the  optical  instruments,  tungsten,  gage  branches,  and 
also  the  hop  industry.  In  view  of  the  results  of  the  special 
trust-committee  inquiries  it  is  perhaps  curious  to  find  also 
the  lamp  industry  included. 

By  the  way,  there  is  a  movement,  somewhat  underground 
at  present,  to  get  the  abrasive-wheel  industry  placed  in 
the  key  category.  The  usual  argument  is  adduced;  namely, 
the  danger  to  the  country  of  dependence  on  foreign  sup- 

plies. It  is  not  certain  whether  the  promoters  of  the 
scheme  have  yet  made  arrangements  for  the  supply  of 
raw  material. 

The  Machine-Tool  Trades'  Report 

The  report  of  the  Machine  Tool  Trades'  Association,  the 
successors,  of  course,  to  the  Machine  Tool  and  Engineering 
Association,  Ltd.,  is  naturally  of  a  somewhat  matter  of 
fact  character.  The  membership  amounts  to  145.  Members 
are  recommended  not  to  support,  that  is  by  advertisement, 
any  new  publications  or  any  journals  that  advertise  Ger- 

man goods;  in  fact,  members  have  been  asked  not  to  buy 
German  machines.  Other  points  relate  to  railway  condi- 

tions, the  liability  of  the  companies  for  injury  to  machines, 
etc.  In  conjunction  with  the  British  Engineering  Standards 
Association  the  Machine  Tool  Trades  Association  has  been 
discussing  the  standardization  of  gearing  and  a  preliminary 
conference  has  been  held.  As  to  T-slot  cutters,  the  views 
of  the  association  have  been  submitted  to  the  appropriate 
sub-committee  of  the  British  Engineering  Standards  Asso- 

ciation, and  the  latter  have  been  recommended  to  ask  the 
American  authorities  to  adopt  the  same  standards  for  the 
cutters  named,  as  are  ultimately  decided  on  in  Great  Britain. 
The  association  will,  of  course,  hold  an  exhibition  from 
Sept.  4  to  25  next  at  Olympia,  London,  W.,  and  it  is  an- 

nounced that  the  whole  of  the  floor  space  and  about  two- 
thirds  of  the  gallery  space  has  been  let.  Apparently,  some 
200  exhibitors  will  be  included.  As  to  the  following  exhibi- 

tion, it  was  decided  at  the  general  meeting  of  the  associa- 

tion that  it  should 'be  held  in  1923. 
Piecework  With  Safeguards 

The  question  of  payment  by  ■  results,  which  in  Great 
Britain  is  usually  another  name  for  piecework,  has  yet 
to  be  decided  in  connection  with  the  engineering  industry. 
Skilled  men  are  taking  a  ballot  and  the  result  will  prob- 

ably not  be  known  for  another  month;  but  the  unskilled 
men  have  in  a  general  sense  agreed.  A  conference  was 
held  in  London  yesterday,  at  which  it  was  decided  that 

"the  question  of  payment  by  results  with  proper  safeguards 
is  worthy  of  the  consideration  of  the  trade  unions  affili- 

ated to  this  federation."  The  safeguards  proposed  are  of 
a  fairly  ordinary  character.  For  instance,  where  by  the 
introduction  of  the  47-hour  week  the  worker  cannot  earn 
his  previous  pay  at  the  same  job,  the  employer  will  make 
adjustments  on  the  piecework  price;  also  piecework  rates 
shall  enable  an  average  worker  to  earn  at  least  one-third 
more  than  the  present  total  on  time  rates,  and  piecework 
prices  once  established  shall  not  be  altered  unless  methods 
of  manufacture  are  changed. 

All  the  armament  firms  have,  of  course,  turned  over,  as 
completely  as  possible,  to  peace-time  productions,  and 
W.  Beardmore  &  Co.,  Ltd.,  Glasgow  (a  concern  in  which 
the  Vickers  firm  is  interested),  has  taken  up  the  manufac- 

ture of  locomotives,  a  recent  contract  being  worth 
£1,500,000. 

To  aid  its  customers,  the  firm  of  Buck  &  Hickman,  Ltd., 
Whitechapel,  London,  E.,  agent  for  a  considerable  number 
of  well-known  Apierican  machine  tools,  etc.,  has  equipped 
a  four-story  building,  which  is  arranged  on  the  lines  of  a 
large  toolroom,  where  the  capacities  of  machines  can  be 
demonstrated  to  the  fullest  extent.  This  section  of  the 

organization  has  arisen  out  of  a  toolsetters',  etc.,  training 
school  which  was  oi-ganized  by  H.  Purdy  and  W.  E.  Buskard 
toward  the  end  of  1915,  and  subsequently  taken  over  by  the 
Ministry  of  Munitions  as  a  special  training  center.  Some 
eighty  machine  tools  have  been  installed. 

How  Did  the  Cutter  Cut? 
By  Robert  Coat;;es 

In  reference  to  E.  A.  Dixie's  article  captioned  "Mak- 
ing or  Manufacturing?"  I  would  like  to  assure  the 

author  that  I  for  one  shall  take  heed  of  his  timely  warn- 
ing and  never  in  the  future  exceed  the  20-ft.  limit  of 

credulity  he  advises  in  respect  to  the  fish  in  Sydney 
Harbor. 

With  characteristic  and  becoming  modesty  Mr.  Dixie 
draws  the  veil  at  the  critical  moment  of  the  catastrophe, 
but  I  feel  sure  the  story  had  a  very  happy  ending.  He 
was  there,  and  I  know  he  would  not  let  the  fellow  drown 
— sharks  or  no  sharks. 

But  after  that — ^after  receiving  the  S.O.S.,  so  to 

speak,  from  the  old  ladies'  home  and  making  the 
acquaintance  of  the  original  Daughter  of  the  Revolution, 
he  gives  a  very  interesting  description  of  the  methods 
used  to  produce  a  special  link,  and  I  see  in  one  of  the 
sketches  CFigs.  5  and  6)  a  gang  of  cutters  indicated  as 
running  at  variance  with  usual  practice.  As  no  mention 
or  claim  is  advanced  in  the  text  favoring  retrogressive 
rotation  as  an  improvement  in  the  art  I  am  compelled 
to  assume  that  Mr.  Dixie  made  the  mistake  of  not 

"chalking  one  of  the  teeth." 



866 AMERICAN     MACHINIST Vol.  52,  No.  16 

FROM  THE 
Valentine  Francis 

Senate  and  Congress  Add  Proviso 
to  Trade-Mark  Act 

Conferees  of  the  Senate  and  the 
House  have  reached  an  agreement  on 
H.  R.  9023,  a  bill  to  give  effect  to  the 
Buenos  Aires  Convention  for  the  Pro- 

tection of  Trade-Marks  and  Commer- 
cial Names.  The  changes  made  in  con- 

ference, for  the  most  part,  were  slight. 

A  proviso  was  added  to  the  effect  "that trade-marks  which  are  identical  with  a 
known  trade-mark  owned  and  used  in 
Interstate  and  foi-eign  commerce,  or 
commerce  with  the  Indian  tribes  by  an- 

other, and  appropriated  to  merchan- 
dise of  the  same  descriptive  properties 

as  to  be  likely  to  cause  confusion  or 
mistake  in  the  minds  of  the  public  or 
to  deceive  purchasers,  shall  not  be 

placed  on  this  register.'' The  conferees  agreed  to  the  addition 
of  a  section  intended  to  protect  the 
rights  of  the  Arrierican  trade  in  foreign 
countries.  It  applies  to  other  countries 
as  well  as  to  that  with  South  America. 
The  new  section  reads: 

"Sec.  9.  That  section  5  of  the  trade- 
mark ac'  of  Feb.  20,  1905,  being  Thirty- 

third  Statutes  at  Large,  page  725,  as 
amended  by  Thirty-fourth  Statutes  at 
Large,  page  1251,  Thirty-sixth  Statutes 
at  Large,  page  918,  Thirty-seventh  Stat- 

utes at  Large,  page  649,  is  hereby 
amended  by  adding  the  following  words 

thereto:  'And  if  any  person  or  corpora- 
tion shall  have  so  registered  a  mark 

upon  the  ground  of  said  use  for  10 
years  preceding  Feb.  20,  1905,  as  to 
certain  articles  or  classes  of  articles 
to  which  said  mark  shall  have  been  ap- 

plied for  said  period,  and  shall  have 
thereafter  and  subsequently  extended 
his  business  so  as  to  include  other  arti- 

cles not  manufactured  by  said  appli- 
cant for  10  years  next  preceding  Feb. 

20,  1905,  nothing  herein  shall  prevent 
the  registration  of  said  trade-mark  in 
the  additional  classes  to  which  said  new 

■additional  articles  manufactured  by 
said  person  or  corporation  shall  apply, 
after  said  trade-mark  has  been  used  on 
said  article  in  interstate  or  foreign 
commerce  or  with  the  Indian  tribes  for 

at  least  one  year,  provided  another  per- 
son or  corporation  has  not  adopted  and 

used  previously  to  its  adoption  and  use 
by  the  proposed  registrant,  and  for 
more  than  one  year  such  trade-mark 
or  one  so  similar  as  to  be  likely  to  de- 

ceive in  such  additional  class  or 

classes." 

Japan's  Machinery  Imports 
Consul  Robert  Frazer,  Jr.,  of  Kobe, 

reports  that  80  per  cent  of  the  ma- 
chinery imported  into  Japan  in  1918 

came  from  the  United  States,  16  per 
cent  from  Great  Britain  and  4  per  cent 
from  other  sources.  The  total  value 
of  su..'i  imports  was  $29,248,999.  In 
order  of  importance  they  consisted  of 
the  iOUowing  classes:  Spinning  ma- 

chinery, steam  boilers  and  accessories, 
metal  and  wood  working  machinery, 

dynamos,  electric  motors  and  trans- 
formers, sewing  machines,  gear  cut- 

ters, paper-making  machinery,  gas 
compressors,  pumps,  pneumatic  tools, 
weaving  machinery,  iron  rollers,  gas 
and  petroleum  engines,  steam  engines, 
cranes,  capstans,  locomotives  and 
tenders,  hydraulic  presses,  printing 
machinery  and  steam  turbines. 

Simmons  Machine  Company 
Expands 

Buffalo,  N.  Y.,  has  many  natural 
advantages  as  a  machinery  center,  a 
fact  recognized  by  the  Simmons  Ma- 

chine Co.,  Inc.,  which  will  open  a 
branch  warehouse  in  that  city.  The 
new  property  is  located  on  Exchange 
St.,  directly  opposite  the  New  York 
Centi-al  Railroad  Station.  The  build- 

ing is  particularly  suitable  for  the  dis- 
play of  machine  tools,  having  an  all- 

glass  front  and  skylights  throughout. 
It  is  50  X  125  ft.  and  affords  ample 
space  for  display  purposes.  In  the 
front  of  the  building  there  is  a  second 
floor,  extending  back  40  ft.,  that  will 
be  used  for  offices.  The  home  office, 
warehouse  and  shops  of  the  company 
are  located  at  981  Broadway,  Albany, 
N.  Y.,  and  there  is  also  a  branch 
office  at  801  Singer  Bldg.,  New  York City. 

Young  Johnny  McNoodle  got  gay. 
Took  all  his  machine  guards  away. 
Said  he  "they  are  junk. 
Merely  'Safety  First'  Bunk," 
Now  the  doctor  collects  Johnny's  pay. 

Don't  Be  Extravagant  With  Time 
The  main  difference  between  the 

man  who  succeeds  and  the  man  who 
merely  grovels  along  in  a  mediocre  sort 
of  way  is  that  one  utilizes  every  hour 
of  his  time  to  the  best  advantage  he 
knows  how,  while  the  other  is  content 
to  dwaddle. 
When  the  amount  of  business  is  not 

particularly  large  and  the  weather  is 
depressing  there  certainly  is  a  tempta- 

tion to  sit  at  the  window  and  watch  the 
crowd  go  by.  But  those  who  succumb 
to  such  temptations  wake  up  sooner  or 
later  to  find  that  the  whole  procession 
has  passed  them  and  left  them  in  the 
lurch.  Don't  sit  at  the  window.  Get 
out  and  hustle. — Forbes  Magazine. 

New  Britain  Machine  Co. 
Elects  Officers 

Following  the  meeting  of  the  stock- 
holders of  the  New  Britain  Machine 

Co.,  New  Britain,  Conn.,  April  7,  at 

which  changes  in  the  articles  of  asso- 
ciation and  by-laws  were  voted,  the 

directors  elected  Frederick  G.  Piatt 

to  the  newly  created  office  of  chaii-- nian  of  the  board  of  directors,  and 

Herbert  H.  Pease  president  to  suc- 
ceed Mr.  Piatt.  Mr.  Pease  is  also 

treasurer.  Three  vice  presidents  were 
also  created  and  these  positions  were 
filled  by  election  of  Abram  Buol, 
Charles  R.  Hare  and  Stanley  T. 
Goss.  Robert  S.  Brown  was  re-elected 
secretary  and  Herbert  E.  Erwin  was 
re-elected  assistant  secretary.  The 
stockholders  also  ratified  the  recom- 

mendation of  the  directors  to  increase 
the  capital  stock  from  $2,000,000  to 

$7,000,000. 
By  changing  the  by-laws  to  create 

the  position  of  chairman  of  the  board 
of  directors,  the  New  Britain  Machine 
Co.  follows  the  lead  of  the  Stanley 
Works,  which  a  few  years  ago  created 
such  a  position,  and  later  Landers, 
Frary  &  Clark  did  likewise.  The 
chairman  of  the  board  of  directors 
acts  in  an  advisory  capacity  and  in  all 
three  instances  the  position  has  been 
filled  by  advancing  the  president. 

Carborundum  Co.'s  Improvements 
The  Carborundum  Co.,  of  Niagara 

Falls,  N.  Y.,  is  spending  approximately 
a  half  a  million  dollars  in  extending 
and  improving  its  plant  at  Niagara 
Falls,  and  its  two  big  furnace  plants, 
one  at  Niagara  Falls,  Ont.,  and  the 
other  at  Shawinigan   Falls,  Quebec. 

The  plan  includes  a  three-story  addi- 
tion to  the  papsr  and  cloth  plant  at 

Niagara  Falls.  This  addition  is  432 
ft.  long  and  81  ft.  wide,  and  will  pro- 

vide greater  facilities  for  the  storing 
and  curing  of  all  carborundum,  garnet 
and  aloxite  paper  and  cloth  products, 
and  for  the  extension  of  the  rubber- 
bonded-wheel  department. 

Another  addition,  just  completed,  will 
extend  one  of  the  wheel  making  and 

kiln  departments,  the  new  building  be- 
ing two  stories  high,  96  ft.  long  and 

64  ft.  wide.  There  will  be  additions 

to  the  crushing  departments  and  im- 
provements at  the  furnace  plant  at 

Niagara  Falls,  Ont.,  where  the  abra- 
sive aloxite  is  made,  and  at  Shawini- 
gan Falls,  Quebec,  where  an  extensive 

carborundum  furnace  plant  is  located. 
Besides  these  building  operations,  four- 

teen different  departments  at  Niagara 
Falls,  N.  Y.,  will  be  extended. 
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Canadian  Machine-Shop  Invest- 
ments Are  Enormous 

Foundry  and  machine  shop  products 
of  Canada  were  valued  at  $82,493,897 
for  the  calendar  year  1918,  according 
to  the  report  of  the  Dominion  Bureau 
of  Statistics  that  has  just  been  issued. 
The  total  cost  of  raw  materials  was 

$27,788,059,  and  the  aggregate  of  sal- 
aries and  wages  was  $28,986,305,  and 

total  capital  invested  was  $84,122,446. 
The  operations  of  667  individual  plants 
is  covered  in  the  report,  distributed  by 
Provinces  as  follovs:  Ontario,  369; 
Quebec,  126;  British  Columbia,  69; 
Saskatchewan,  25;  Nova  Scotia,  23; 
Manitoba,  23;  Alberta,  15;  New  Bruns- 

wick, 13,  and  Prince  Edward  Island,  4. 
Capital  invested  was  distributed,  geo- 

graphically, as  follows:  Ontario,  $56,- 
884,631;  Quebec,  $14,276,674;  British 
Columbia,  $3,635,563;  Manitoba,  $2,- 
781,536;  New  Brunswick,  $2,623,056; 
Nova  Scotia,  $2,007,191;  Alberta,  $1,- 
176,932;  Saskatechewan,  $508,423,  and 
Prince  Edward  Island,  $232,440. 

John  Jeppson 
John  Jeppson,  superintendent  and 

one  of  the  founders  of  the  Norton  Co., 

Worcester,  Mass.,  died  in  his  seventy- 
fifth  year  in  Havana,  Cuba.  He  was 
on  a  rest  trip  with  his  wife  and  son. 

Mr.  Jeppson  was  born  in  Sweden  in 
1844;  he  came  to  this  country  at  the 
age  of  twenty-four.  His  first  job  here 
was  in  F.  B.  Noi-ton's  pottery  shop. 
Later,  he  worked  in  different  pottery 
shops  in  New  England  and  finally  re- 

turned to  work  for  Mr.  Norton  who, 
at  that  time,  was  experimenting  with 
emery  wheels  and  grinding  machinery. 

A.  G,  M.  A.  to  Meet  at  Detroit 
Standardization  in  the  manufacture 

of  gears  is  one  of  the  important  sub- 
jects to  be  discussed  at  the  fourth  an- 
nual meeting  of  the  American  Gear 

Manufacturers'  Association,  which  will 
be  held  in  the  Hotel  Statler,  Detroit, 
Mich.,  April  29,  30  and  May  1.  An 
entire  day  of  the  convention  will  be 
devoted  to  the  various  angles  of  this 
subject,  and  reports  will  be  given  by 
committees  which  have  had  it  under 
consideration  for  months. 

An  interesting  program  has  been  ar- 
ranged which  will  include  papers  on 

such  subjects  as  "Gears  From  a  Pur- 
chasers' Standpoint,"  by  D.  G.  Stan- 

brough,  of  the  Packard  Motor  Car  Co.; 

"Routing  of  Gears  and  Machine  Parts 
Through  the  Factory,"  by  J.  A. 
Urquhart,  of  the  Brown  &  Sharpe 

Manufacturing  Co.;  "The  Science  of 
Manufacturing,"  by  Henry  M.  Leland, 
president  of  the  Lincoln  Motors  Co.; 

"Problems  of  the  Gear  User,"  "Mill 
Gearing  From  the  User's  Standpoint," 
and  other  phases  of  gear  manufactur- 
ing. 
A  visit  to  the  plant  of  the  Ford 

Motor  Co.  will  be  an  interesting  event 
of  the  convention. 

The  annual  A.  G.  M.  A.  banquet  will 
be  held  on  Friday  evening,  April  30, 
at  which  F.  W.  Sinram,  president  of 
the  Association,  will  be  toastniaster. 

The  principal  speakers  will  be  Edgar 
A.  Guest,  of  the  Detroit  Free  Press, 
and  Henry  W.  Leland,  president  of  the 
Lincoln  Motors  Co. 

JOHN   JEI'I'SON 

When  the  Norton  Emery  Wheel  Co. 
was  organized  by  Prof.  George  L.  Alden 
and  Milton  P.  Higgins,  Mr.  Jeppson 
was  taken  into  the  company,  and  later 
made  manager.  With  the  increased  de- 

mand for  emery  wheels  this  company 
expanded  along  related  lines  and  the 
Norton  Grinding  Co.  was  organized  to 
manufacture  grinding  machinery  and 
Mr.  Jeppson  was  made  a  director. 
During  this  time  the  number  of  em- 

ployees increased  manifold,  and  new 
buildings  were  erected  under  his  direc- 
tion. 

Mr.  Jeppson  had  the  active  manage- 
ment of  the  Greendale  plant  until  six 

or  seven  years  ago.  Since  then  he  had 
gradually  withdrawn  from  the  routine 
of  the  work,  acting  in  an  advisory  ca- 

pacity. In  1916  he  was  honored  by 
King  Gustaf  of  Sweden  who  conferred 
upon  him  the  insignia  of  the  Knight  of 
Vasa  of  the  first  class.  Mr.  Jeppson 
was  also  a  thirty-second  degree  Mason. 

He  is  survived  by  his  wife  and  son, 
George  N.,  who  has  gradually  taken 
over  his  father's  work. 

Trade  Currents  from  New  York 
New  York  Letter 

The  week  just  closing,  while  some- 
what quiet,  returned  a  good  sales  total 

for  all  lines  of  machine  tools.  In  one 

instance  the  high  peak  of  1920  busi- 
ness to  date  was  reported,  and  another 

firm  reports  its  April  business  well  in 
advance  of  any  previous  corresponding 

period. 
Power  presses  are  being  quoted  well 

into  1921  with  a  demand  in  evidence 
that  far  exceeds  the  available  supply 
for  the  balance  of  the  year. 

The  Middle  West,  particularly  De- 
troit, Toledo,  Indanapolis  and  Cleve- 
land, is  buying  heavily  in  this  line. 

Repeat  orders  alone  are  taxing  the 
capacity  of  the  press  makers  and 
inquiries  from  new  customers  have 
reached  large  proportions.  General 
Motors  is  a  heavy  press  buyer  at 

present. There  is  a  falling  off  in  machine- 
tool  inquiries,  but  this  loss  is  compen- 

sated for  by  the  appearance  of  several 
large  lists. 

The  Lamoine  Magneto  Co.,  of  Long 
Island  City,  is  in  the  market  with  a 
substantial  list  covering  a  wide  range 
of  tools. 

The  Otis  Elevator  Co.  has  i-e-entered 
the  market  with  inquiries  for  radial 
drills  and  turret  lathes. 
The  Baeke  Engineering  Co.,  of 

Brooklyn,  is  inquiring  for  several  large 
lathes  for  shipment  to  Mexico,  and  the 

American  Manufacturers'  Export  As- 
sociation is  inquiring  for  tools  for 

several  foreign  buyers  now  in  this country. 

With  the  entry  of  the  Lord  Drydock 
Co.,  of  Brooklyn,  and  the  Newburgh 
Shipyards,  Inc.,  of  Newburgh,  into  the 
local  market  a  fresh  impetus  is  given 
to  the  sales  of  plate  working  equip- 

ment, and  other  shipyard  necessities. 
A  department  to  handle  electric 

motors  exclusively  has  been  added  to 
the  Fairbanks  Co.,  and  will  be  in 
charge  of  A.  B.  King,  formerly  of  the 
Electrical  Machinery  Co.,  of  Minne- 

apolis. Joseph  T.  Ryerson  &  Son  are  re- 
ported to  have  acquired  the  Conradson 

Machine  Tool  Co.  and  will  be  sole  dis- 
tributers of  Conradson  equipment. 

The  used-tool  market  shows  little 
change.  Sales  continue  steady,  with 
the  demand  well  distributed  over 
standard  lines.  There  is  a  noticeable 
let-up  in  the  demand  for  woodworking 
machinery,  and  a  considerable  increase 
is  noted  in  inquiries  for  small  bench 
lathes. 

The  Rochester  Cutlery  Corporation 
has  been   capitalized   at  $125,000,  with 
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W.  H.  Simmons,  J.  L.  Wellington  and 
S.  L.  Webster,  all  of  Rochester,  as 
principals. 
Another  up-state  concern  recently 

formed  is  the  Diefendorf  Gear  Corpora- 
tion, capitalized  at  $150,000.  W.  H. 

and  M.  A.  Diefendorf,  of  Syracuse,  are 
the  incorporators. 

The  Maris  Machine  Co.,  with  offices 
at  233  Broadway,  appeared  on  the 
incorporation  list  this  week,  capitalized 
at  $25,000.  Knitting  machines  will  be 
manufactured. 

G.  Franklin  Stringer,  of  1280  Pacific 
Ave.,  Brooklyn,  is  one  of  the  incorpo- 

rators of  the  Southern  States  Syndi- 
cate, a  manufacturing  concern  recently 

incorporated  for  $250,000. 

John  N.  Derby 

John  N.  Derby,  vice  president  of 
Manning,  Maxwell  &  Moore,  Inc.,  New 
York,  died  at  his  Greenwich,  Conn., 
home  on  March  28  from  heart  trouble. 
He  was  fifty-three  years  old  and  was 
widely  known  in  the  mechanical  indus- 

tries as  an  inventor.  Mr.  Derby  was 
the  inventor  of  the  Hancock  inspirator, 
the  Metropolitan  injector  and  other 
mechanical   contrivances. 

Mr.  Derby  was  bom  in  Saginaw, 
Mich.,  in  1866,  was  a  graduate  of  the 
University  of  Michigan  and  a  member 
of  the  Alpha  Delta  Phi  fraternity.  In 
addition   to   his    connection   with    Man- 

Bay  City  Foundry  Plant  Burns 
A  fire  on  March  30  destroyed  part  of 

the  plant  of  the  Bay  City  Foundry  and 
Machine  Co.,  Bay  City,  Mich.,  entail- 

ing a  loss  of  more  than  $40,000. 
The  buildings  destroyed  were  of  frame 

construction,  and  are  what  formerly 
formed  the  plant  of  the  M.  Garland 
Machine  Co.,  maker  of  mill  machinery. 
The  pattern  shop  and  patterns  were 
all  saved.  The  machine  shop,  the  larg- 

est unit,  was  also  undamaged.  New 
buildings  will  be  erected  shortly  to  re- 

place  those   destroyed. 

Reducing  Idle  Time 
The  idle  truck  not  only  earns  no 

profits,  but  represents  a  steady  loss. 
To  obtain  a  maximum  return  on  the  in- 

vestment, a  maximum  of  work  must  be 
produced  by  the  truck. 

Overhead  expense,  including  depreci- 
ation, interest  on  investment,  insurance, 

garage  charges,  etc.,  is  constant 
whether  the  truck  be  on  the  road  or  in 
the  repair  shop.  But  when  the  truck 
is  working,  this  overhead  expense  is 

swelled  by  driver's  wages,  gasoline,  oil and  tire  cost  and  similar  items.  It  is 
obvious  that  the  greater  the  amount  of 
actual  work  accomplished,  the  more  this 
cost  is  dissipated. 

Owners  increasingly  are  giving  their 
attention  to  methods  or  devices  that  re- 

duce a  truck's  idle  time.  Primarily,  the 
truck  must  be  maintained  in  good  me- 

chanical condition.  This  condition  at- 
tained, it  becomes  a  problem  of  in- 

creasing the  number  and  frequency  of 
paying  loads. 

Systematic  and  expert  inspection 
should  anticipate  nearly  every  mechani- 

cal trouble,  barring  those  caused  by  ac- 
cidents. Thorough  and  frequent  lubri- 

cation is  the  most  efl'ective  preventive 
against  the  many  seemingly  insignifi- 

cant troubles  which  cause  costly  delays. 
Many  factors  enter  into  the  problem 

of  increasing  the  number  and  frequency 
of  paying  loads.  Proper  routing  and 
dispatching,  efficient  loading  -and  un- 

loading methods,  and  the  use  of  the 
logical  size  truck  for  the  work  to  be 
accomplished,  are  among  them.  Each 
of  these  elements  is  treated  specifically 
in  other  articles  of  this  series. — Pierce- 
Arrow  Motor  Car  Co.  Circular. 

JOHN    N^-DEftBY 

ning.  Maxwell '  &•  Moore  was  also  as- 
sociated with  the  Ashcroft  Manufa<5- 

turing  Co.,  the  United  Injector  Co.,  the 
Hayden  &  Derby  Manufacturing  Co., 
the  Hancock  Inspirator  Co.  and  the 
Consolidated  Safety  Valve  Co.  He  was 

a  member  of  the  Engineers'  Club,  the 
University  of  Michigan  Club,  the  Ma- 

chinery Club,  and  Greenwich  and  Indian 
Harbor  Yacht  Clubs. 

1«E: Obitixary 

Charles  H.  McCullouch,  Jr.,  presi- 
dent of  the  Lackawanna  Steel  Co.,  died 

April  3,  in  a  Baltimore  hospital,  ac- 
cording to  a  telegram  received  at  the 

offices  of  the  company.  Mr.  McCul- 
louch was  appointed  president  Jan.  1, 

1919. 

Alfred  Carver  Hemingway,  presi- 
dent of  the  Hemingway  Machine  Co., 

Lynn,  Mass.,  died  Friday.  March  26,  at 
his  home  on  Broadway,  Lynnfield,  after 
an  illness  of  a  week  from  pneumonia. 

Frank  Fekguson  Phinney,  presi- 
dent of  the  Warren  Steam  Pump  Co., 

Warren,  Mass.,  died  Saturday,  March 

6,  1920. 

H.  D.  Shute,  vice  president  of  the 
Westinghouse  Electric  and  Manufac- 

turing Co.,  has  become  a  director  of  the 
West  Virginia  Metal  Products  Corpora- 

tion. 
J.  F.  Geary,  formerly  superintendent 

for  the  Thatcher  Furnace  Co.,  Gar- 
wood, N.  J.,  is  now  assistant  superin- 

tendent of  the  Chicago  plant  of  the 
American  Brake  and  Foundry  Co. 

G.  A.  Grandlund,  superintendent, 
and  W.  F.  Roper,  works  manager,  have 
left  the  employ  of  the  Van  Norman 
Machine  Tool  Co.,  Springfield,  Mass.,  to 
pursue  their  profession  in  other  fields. 

George  B.  Ashley,  Detroit,  Mich., 
has  been  appointed  to  succeed  J.  J. 
Loftus,  as  sales  engineer  of  the  Reed- 
Prentice  Co.,  Worcester,  Mass.  Mr. 

Ashley's  headquarters  will  be  in 
Detroit. 

Simon  MacKay,  formerly  works 
manager  of  the  L.  S.  Starrett  Co., 
Athol,  Mass.,  has  been  appointed  vice 
president  of  the  Union  Twist  Drill  Co., 
to  which  he  will  devote  all  his  time 
and  attention  in  the  future. 

Chester  Bertolette,  until  recently 
connected  with  the  New  York  Ma- 

chinery Exchange,  is  now  representing 
the  Wickes  Machinery  Co.,  and  Berto- 

lette Machinery  Co.,  of  Jersey  City, 
N.  J.,  in  Cincinnati,  Ohio.  He  has 
taken  an  office  in  the  Lincoln  Inn  Court Building. 

C.  C.  McDermott  has  assumed 
charge  of  the  Chicago  office  of  the 
Brown  Instrument  Co.,  PhiladelpWa, 

Pa.,  succeeding  J.  W.  Lazear,  who  re- 
cently resigned  to  take  up  other  work 

in  New  York.  Mr.  McDermott  has 
been  transferred  from  the  Philadelphia 
office  where  he  has  been  district  man- 

ager. 
Charles  F.  Overly,  pneumatic  tool 

expert,  has  recently  been  appointed 
general  manager  of  sales  of  the  Struc- 

tural Tool  Co.,  Cleveland,  Ohio,  which 

is  one  of  the  city's  newest  industries. 
For  several  years  Mr.  Overly  was  con- 

nected with  the  manufacture  of  pneu- 
matic tools,  after  which  he  formed  the 

Overly  Industrial  Tool  Co.  of  which 
he  became  president.  Upon  the  forma- 

tion of  the  Structural  Tool  Co..  Mr. 
Overly  was  induced  to  combine  forces 
with  the  new  corporation. 

R.  W.  Elungham,  who  has  been 
works  manager  of  the  Heald  Machine 
Co.,  Worcester,  Mass.,  for  the  past  two 
years,  has  returned  to  the  Van  Norman 
Machine  Tool  Co.,  Springfield,  Mass.,  as 
works  manager.  He  has  had  a  long 

and  varied  experience  in  the  trade,  hav- 
ing been  works  manager  of  the  Hendee. 

Manufacturing  Co.  for  ten  years,  sales 
manager  of  the  Bilton  Machine  Tool 
Co.  for  three  years  and  general  super- 

intendent of  the  Remington  Arms  Co. 
of  Bridgeport,  Conn.,  for  three  years. 

(Continued  on  page  8686) 
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Shaping  Machine 
Columbia  Machine  Tool  Co.,  Hamilton,  Oliio 

"American   Machinist,"   March   11,   1920 

Machine  is  baclt  geared,  with 
four-change  speed  box  affords 
eight  changes  of  speed.  Speeds 
are  arranged  in  geometrical  pro- 

gression. Illustrations  show  me- 
thod of  equipping  machine  with 

speed  box.  friction  clutch  and 
brake,  adapting  it  for  single-  pul- 

ley or  constant-speed  motor.  The 
friction  clutch  and  brake  enable 
the  machine  to  be  quickly  started 
or  stopped  at  any  point  of  a 
stroke. 

Net  weight:  16  in..  3.000  lb.; 
20  in..  4.000  lb.;  24  in.,  5,000  lb.; 
28  in.,  6,000  lb.  Crated  weight: 
16  in.,  3.500  lb.;  20  in.,  4,100  lb.; 
24  in..  5,200  lb.;  28  in.,  6,200  lb.  _  „„  .  -  ,  „„„  ,^ 
lb.;  20  in..  4,600  lb;  24  in.,  5,800  lb.;  28  m..  7.000  lb. 
(boxed)  :    16  in.,  80  ;  20  in.,   100  ;  24  in.,  132  ;  28  m.,  162. 

Boxed   weight:    16    in. 

Furnace,   Gas   Forging 

Richmond  Gas  Stove  and  Meter  Co.,  Ltd.,  Liondon. 
"American   Machinist"    (English   edition),   March   6,    1920 

Furnace  Is  heated  by  two  gas  and  air  blast  burners  so  ar- ranged that  there  is  no  flame  contact  with  the  articles  under 
treatment.  Flames  produced  keep  well  to  the  lining  of  furnace  ; 
heating  effected  by  radiation  from  the  solid  firebrick  roof,  sides 
and  floor.  This  avoids  formation  of  scale,  an  important  feature 
for  drop  stamping  work.  There  is  no  excessive  heat  at  any  one 
point ;  exact  temperature  required  readily  attained  and  maintained 
by  dial  cocks  fitted  to  gas  and  air  supply  at  both  burners.  Fur- 

nace is  constructed  of  cast-iron  and  mild -steel  boiler  plates,- 
strongly  braced ;  heating  chamber  is  lined  throughout  with  re- 

fractory material,  the  whole  being  mounted  on  a  strong  stand  to facilitate  ease  in  operation. 

Boring  Machine,  Precision,  Spacing-  and 
Modern   Machinery  Exchange,   25  Church  St.,  New  York, 

"American   Machinist,"   March  18,   1920 

Machine  intended  for  spacing  and 
boring  jigs.  Drilling  head  can  be 
swiveleil  to  any  desired  angle.  Drive 
is  from  a  cone  pulley  on  the  right- 
hand  side  through  gearing  to  spindle. 
Ram  and  table  carry  adjustable  rai- 
crometei*    heads.  When     spindle     is 
located  for  boring  first  hole,  end 
measures  are  placed  between  the 
micrometers.  After  boring  this  hole 
the  location  of  the  spindle  for  next 
hole  found  by  removing  the  proper 
end  measure  and  substituting  another, 
differing  in  length  by  distance  be- 

tween the  holes,  and  adjusting  the 
movable  member  until  the  end  meas- 

ure has  the  proper  "feel"  between  the micrometer  head  and  its  anvil. 

N.  Y.    ! 
1    Tierlnir  Machine,  Combination 

Revolvator  Co.,  Jersey  City,  N.  J. 

"American   Machinist,"   March   18.   1920 

The  new  model  is  arranged  for  dual 
control,  and  may  be  hand  or  motor 
operated,  the  same  crank  being  used 
in  either  case.  The  Revolvator  is 
made  in  several  standard  types  and 
sizes  that  will  raise  loads  from  800  to 
1,800  lb.  to  various  heights,  maximum 
rise  being  18  ft.  For  greater  capac- 

ities machine  will  be  built  to  order. 
The  power  equipment  can  be  supplied 
for  hand-operated  machines  now  in  use. 

Boring  Machines,   Xos.  4   and   5  Horizontal 
Moline  Machinery  Co.,  Moline,  111. 

"American   Machinist,"   March   18,   1920 

Specifications :  Working  surface 
of  table.  24  x  48  in.  ;  table  travel, 
48  in.  ;  height  of  table  from  bed. 
6  in.  ;  height  of  table  from  floor. 
26  in.  ;  distance  from  table  to  top 
of  rail  on  No.  4.  98  in.  ;  distance 
from  table  to  lowest  spindles  on 
No.  5,  85  in.  ;  minimum  center 
distance  of  spindles  on  No.  4,  2 
in.  ;  maximum  center  distance  of 
spindles  on  No.  4.  26  in.  ;  end  ad- 

justment   of    spindle    on    No.    4,    1 
in  ■  spindles  bored  No.  4  or  5  Morse  taper  ;  weight  of  No.  4, 
lb  •'  weight  of  No.   5,  5,400  lb.,  floor  space,  36  in.  x  10  ft. 

i   DrlU   Holder,   titility 
I       J.   C.   Glenzer   Co.,   Fort   St.   West  and   14th   St.,   Detroit,   Mich. 
I  ".American   Machinist,"   March    IS,    193n 

I 

I    It 

Intended  for   use  with  straight-shank  drills,  reamers,   taps,   etc. 
is   made   of   3i   per   cent   nickel   .steel,   heat   treated   and   accu- 

I    rately  machined,   and   can   be   furnished    in  all   the   standard   sizes. 

I 
I 

Truing  Device,  Froidset   Kiamond 
S.    Rose   Co.,   Inc.,    133   Broadway,    New   York,   N.   Y. 

•American   Machinist,"   March   18,   1920 

Tht-  method  employs  a  cold  i)roct-ss  to  secure  diamond  to  holdei-  i 
by    imbedding    it    in    a   steel    jacket.      Diamond    is    first    placed    in  I 
the  pocket  of  a  receptacle,  with  cutting  point  projecting.     A  layer  j 
of  special  metal  is  applied  and  receptacle  is  then  placed  in  holder  \ 

I    Toolholder,   Martin 

I        Martin  Toolholder   Co.,  .lackson,   Tenn. 
"American   Machinist."    March   18,    1920 

and  screw  pressure  applied.  This  forces  the  metal  to  flow  around 
surface  of  the  diamond,  thus  forming  a  solid  matrix  capable  of 
resisting  heat  to  l,20(t  deg.  F.  Small  holder  may  be  screwed  to 
a  handle  and  used  as  a  hand  tool.  It  is  also  furnished  for  at- 

tachment to  trueing  device  of  a  grinding  machine. 

Toolholder  is  v^articularly  s\iil- 
able  tor  use  in  a  four-way  tool- 
IJOSt  as  the  bit  can  be  removeil 
by  loosening  unv  setscrew  and 
without  disturbing  the  position 
of  the  holder.  Is  made  of  tool 
steel  and  is  heat  treated.  It  is 

made  in  all  .standard  sizes, '  in- 
cluding the  heavy-duty  size  (2J  x  3g  in.)   that  carries  a  l^-in.   bit. 

Clip,  paste  on  3  x  5-in.  cards  and  file  as  desired 
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Major  R.  C.  Haven  of  the  Ordnance 

Department,  U.  S.  A.,  has  been  ap- 
pointed secretary  of  the  Minneapolis 

local  council  of  the  National  Safety 
Council.  Before  being  commissioned  by 
the  War  Department,  Major  Haven 
was  for  several  years  connected  with 
the  Pittsburgh  office  of  the  Ford  Motor 
Co.  Previous  to  that  he  spent  15  years 
with  the  Westinghouse  interests  at 
Pittsburgh. 

George  C.  Boa  has  recently  become 
the  representative  for  C.  E.  Johansson, 
Inc.,  manufacturer  and  distributor  of 
Johansson  gages,  in  the  Chicago  terri- 

tory. Mr.  Boa  has  had  varied  practical 
experience  in  toolmaking  and  design- 

ing. He  also  served  in  the  Army  in 
France,  seeing  active  service.  He  has 
worked  for  such  well-known  plants  as 
the  Northern  Electric  and  Manufactur- 

ing Co.  of  Montreal;  the  Ford  Motor 
Car  Co.,  Detroit,  Mich.;  the  Western 
Electric  Co.,  Hawthorn,  111.,  and  the 
Wahl  Adding  Machine  Co.,  of  Chicago. 
At  the  last-named  concern  he  spent 
nine  years  in  tool  designing,  inventing, 
and  as  superintendent  of  the  adding 
machine  department. 

C.  C.  PouCHER,  who  formerly  acted 
as  the  Johansson  representative  jn  the 
Chicago  territory,  has  purchased  an 
interest  in  the  Star  Tool  and  Manu- 

facturing Co.  of  Chicago  and  is  presi- 
dent of  that  concern. 

The  Blevney  Machine  Co.,  Greenfield. 
Mass.,  announces  that  it  has  changed 
its  name  to  the  Production  Machine 
Co.  The  directors  decided  to  make  the 
change,  inasmuch  as  the  company  is 
manufacturing  production  finishing 
machines. 

Charles  T.  Main,  Boston,  Mass.,  an- 
nounces that  his  organization  has  been 

enlarged  and  is  better  prepared  to  un- 
dertake engineering  work  for  all  kinds 

of  industries,  including  textile  mills  and 
other  industrial  plants;  storage  and 
terminal  facilities;  water  power  and 
steam  power  developments,  and  the  ex- 

amination and  reports  on  plants  with 
reference  to  their  value,  reorganization 
or  development.  Colonel  F.  M.  Gunby, 
Fred.  B.  Cole,  H.  S.  Sawtell,  J.  F.  Os- 
born,  W.  F.  Uhl,  Charles  T.  Main  and 
A.  W.  Benoit  are  associates. 

The  Lafayette  Tool  and  Equipment 
Co.,  Lafayette,  Ind.,  has  appointed 
Sherritt  and  Stoer  Co.,  Philadelphia, 
Pa.,  its  exclusive  representative  for  the 
sale  of  Lafayette  universal  grinding 
machines  in  the  Philadelphia  district. 

The  Halliday  Motor  Co.  will  move  its 
plant  from  Attica  to  Newark,  Ohio. 
Large  additions  to  the  present  manu- 

facturing facilities  of  the  company  are 
to  be  made,  which  will  call  for  much 
new  equipment.  The  Halliday  Co.  is 
now  in  the  market  for  several  lines 
of  machine  tools. 

Frank  L.  Walter,  for  the  last  eight 
years  head  of  the  designing  department 
and  master  mechanic  of  the  Dayton  En- 

gineering Laboratories  Co.  and  for  six 
years  previous  in  the  National  Cash 
Register  Co.'s  tool-designing  depart- 

ment, has  entered  into  business  at 
520-530  Lindsey  Building,  Dayton, 
Ohio,  under  the  name  of  the  Walter 
Engineering  Co.,  and  will  design  and 
build  special  machinery  and  tools  of  all 
kinds. 

The  Whitman  and  Barnes  Manufac- 

turing Co.  held  its  annual  stockholders' meeting  at  the  genergll  offices  in  Akron, 
Ohio,  March  3.  The  following  officers 
were  elected:  A.  D.  Armitage,  presi- 

dent; Messrs.  W.  H.  Eager  and  A.  B. 
Hall,  Akron,  Ohio,  and  W.  J.  Elliott, 
St.  Catherines,  Ont.,  Can.,  vice  presi- 

dents; E.  A.  Fisher,  treasurer;  W.  E. 
Rowell,  secretary;  and  S.  H.  Tuttle, 
assistant  secretary,  the  last  three  of 
Akron,  Ohio.  Mr.  Elliott  is  an  addi- 

tional vice  president  and  has  hereto- 
fore been  manager  of  the  St.  Cathe- 

rines' factory.  He  will  have  entire 
charge  of  the  Canadian  division  of  the 

company's  business.- — selling  and  manu- facturing. 

The  New  Britain  Machine  Co.  will 
soon  increase  its  capitalization  by  is- 

suing preferred  stock  valued  at  $1,000,- 000. 

The  Sargent,  Greenleaf  Co.,  Roches- 
ter, N.  Y.,  held  its  annual  meeting  of 

stockholders  and  directors.  Samuel  E. 
Miller,  who  has  been  connected  with 
the  company  for  the  last  eleven  years, 
in  charge  of  sales,  was  elected  director. 
Robert  C.  Lee,  who  has  been  connected 
with  the  Hooker  Electric  Chemical  Co., 
was  elected  treasurer  and  director. 
The  officers  are:  N.  G.  Williams,  presi- 

dent; W.  H.  Foxall,  vice  president; 
P.  R.  McPhail,  Levi  S.  Chaplin  and 
Arthur  N.  Ellis,  directors. 

The  Acme  Machinery  Exchange  has 
opened  offices  to  handle  a  general  line 
of  machine  tools  both  new  and  second 
hand.  They  are  located  at  the  corner 
of  Howard  and  Centre  Sts.,  New  York City. 

The  Mummert-Dixon  Co.,  Hanover, 
Pa.,  is  now  occupying  its  new  60  x  112 
ft.  brick  pattern  shop  which,  with  the 
side  wings,  gives  about  7,000  sq.ft.  of 
working  floor  space.  The  shop  is  fully 
equipped  with  modern  machinery  and 
a  new  feature  is  the  method  of  heat- 

ing which  is  done  by  two  "pipe-less" furnaces. 

The  Hydraulic  Press  Manufacturing 
Co.,  Mount  Gilead,  Ohio,  has  established 
a  branch  office  in  Buffalo,  N.  Y.  For 

the  present  the  new  branch  office  is  lo- 
cated in  the  Mutual  Life  Building  and 

is  in  charge  of  R.  K.  Havlicek. 

The  Hart-Parr  Co.,  Charles  City, 
Iowa,  has  added  Northern  Africa  to 
its  foreign-trade  territory  through  a 
contract  with  the  French  firm  of  Beau- 
vis  &  Robin  which  has  the  agency  for 
the  Hart-Parr  tractors  in  France  and 
Belgium.  This  will  add  greatly  to  its 
Eastern  trade. 

The  Euclid  Broach  and  Machine  Co., 
Cleveland,  Ohio,  has  been  incorporated 
with  a  capital  stock  of  $50,000  and  will 
specialize  in  the  design  and  supply  of 
superior  broaching  equipment.  Charles 
S.  Amadon,  formerly  connected  with 
the  J.  N.  Lapointe  Co.,  is  president, 
and  Louis  E.  Peck,  formerly  connected 
with  the  same  company,  is  treasurer. 

The  Midwest  Forge  and  Steel  Co., 
East  St.  Louis,  111.,  recently  held  its 
annual  meeting  and  elected  the  follow- 

ing new  officers:  J.  W.  Eschbrenner, 
president  and  treasurer;  C.  T.  Coates, 
vice    president    and    general    manager: 
E.  A.   Eschbrenner,  secretary. 

H.  H.  Malone  has  purchased  the 
business  of  the  Precision  and  Thread 
Grinder  Manufacturing  Co.,  Philadel- 

phia, Pa.,  manufacturer  of  the  multi- 
graduated   precision  grinding  machine. 
F.  Rodger  Imhoff  will  continue  as  field 
engineer  with  headquarters  in  Detroit. 
The  Western  Optical  Works,  Inc., 

manufacturer  of  optical  goods,  Charles 
City,  Iowa,  has  purchased  the  main 
building  of  the  former  Charles  City 
College  and  has  remodeled  the  building 
for  manufacturing  purposes,  and  is 
now  moving  in  machinery.  The  officers 
of  the  company  are  as  follows:  E.  W. 
Henke,  president;  G.  W.  Heitz,  vice 
president;  W.  A.  Barthells,  secretary, 
and  M.  A.  Hirsch,  treasurer. 

Th*    Model   T.    Ford    Car.      By    Victor    W. 
Pagf.    M.   S.    A.    E.      1920    Edition.      4111 
pp..    .'i    X   7i   in.,  cloth-board  covers.   153 illustrations.      The   Norman    W.    Henley 
Publishing   Co..    2    West    45th   St..    New 
York    City. 

This  edition  has  been  greatly  revised  and 
enlarged  ;    it   contains   additional    matter   on 
the  Fordson  farm  tractor,  the  F.  A.  starting 
and    lighting    system    an<l    the    worm-tlrive 
one-ton  truck.     It  is  complete  and  practical, 
and    it    is    evident    that    the    book    has    iieen 
written   f^)r  tlie  Itenefit   of  the  average  man, 
in  other  words,  for  the  .student  or  the  non- 

technical owners  of  Ford  cars  and   Fordson 
tractors.     .Ml  parts  and  operating  principles 
are  descril>ed  in  a  thorough  manner,  as  well 
as  instructions  for  driving,  maintenance  and 
repairing. 
The  book  is  divided  into  chapters  as 

follows:  The  Ford  Car.  Its  Parts  and 
Their  Functions  :  The  Engine  and  Auxiliary 
Groups;  Details  of  the  Ford  Chassis  Parts; 
Driving  and  Maintenance  of  Ford  Cars; 
Overhauling  and  Repairing  Mechanism  :  The 
Ford  Truck  and  Conversion  Sets  and  Genu- 

ine Fordson  Tractor ;  Operation  Mainte- 
nance of  Fordson  Tractor ;  Repairing  and 

I'sing  Fordson  Tractor.  Tliese  chapters  in turn  are  subdivided  into  lesser  groups.  .\ 
ten -page  inde.\  at  the  bacK  of  the  l)00k  aids 
greatly   in    looking   up   information. 

Safety  FundamentaU.     228  pages.  5^  .x  8  in. 
Published    by    the    Safety    Institute    of 
.\merica.  New  York. 

This  is  a  compilation  of  lectures  by 
various  well-known  doctors  and  others 
closely  related  to  tlie  j)roblems  of  safety 
in  industrial  plants.  These  lecturers  in- 

clude Drs.  F.  C,  Smith  and  Loyal  A. 
Slioudy.  Adelaide  Wood  Guthrie.  R.  M. 
Little.  \Valter  G.  King.  Harry  ..V.  Schutz, 
James  L.  Gemon,  Chester  C.  Rausch.  R. 
E.  Simpson  and  Arthur  H.  Young.  The 
chapters  are :  The  Bo<ly  A\'hich  Gets  Hurt ; The  Injured  Body  and  Its  Treatment ; 
Protective  Clothing  for  Men  ;  Suitable  Work 
Garments  for  Women  .-  Safe  Heads  and 
(5ood  Ryes  :  Guarding  Machinery  :  .Xrrange- 
mcnt  of  Machinery  and  Working  Places : 
Heating  and  Ventilation  ;  Illumination  ; 
Nature's  Forces  For  and  .\gainst  Workmen. 
and  Safety  Education  and  Shop  Organi- zation. 

(CoH filmed  on  page  S6Sd) 
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Successful  management  does  not  depend  pri- 
marily upon  any  set  rule,  plan,  or  method,  but 

on  the  spirit  which  lies  behind  it.  There  is  no 
royal  road  which  will  produce  the  desired  result 
without  sympathy  and  understanding  on  the  part 
of  the  management.  Here  is  a  plant  in  which 
success  has  been  attained,  even  in  these  trying 
times,  without  pieceivork  or  bonuses  of  any  kind. 

NEARLY  five  years  ago,  on  June  1,  1915,  to  be 
exact,  the  White  Motor  Company,  Cleveland, 
Ohio,  formed  and  put  into  operation  a  plan  of 

shop  committees  with  the  object  of  bringing  about  a 
closer  relationship  between 
the  management  and  its  em- 

ployees, so  as  to  increase  the 
confidence  of  each  in  the  other 

through  an  educational  pro- 
gram which  was  particularly 

arranged  to  develop  a  better 

understanding  of  the  other's 
problems.  The  shop  commit- 

tees are  elected  by  secret  bal- 
lot in  the  ratio  of  one  repre- 

'sentative  for  each  ten  em- 
ployees, the  management  be- 

lieving that  any  plan  of  this 
kind  should  be  as  representa- 

tive and  as  democratic  as  pos- 
sible. Each  department  is 

divided  into  groups  of  ap- 
proximately ten  men  and  a  representative  is  elected 

by  each  group.  The  employees  elected  by  the  various 
groups  in  one  department  form  the  department  com- 
mittee. 

Any  employee  of  the  department  in  which  an  elec- 
tion is  held  is  eligible  to  act  as  a  committeeman.  In 

order  to  secure  complete  representation  new  members 
are  elected  monthly  to  succeed  others  who  retire  after 

approximately  one  year's  service,  the  personnel  of  the 
committee  being  thus  automatically  changed  and  tend- 

ing to  prevent  the  formation  of  cliques  or  political 
steering  committees.  A  committeeman,  however,  is 

eligible  for  re-election  should  his  constituents  so  desire. 
Meetings  are  held  bi-weekly  but  are  so  scheduled  that 

each  department  meets  separately  so  as  to  have  only 
one  committee  meeting  at  a  time.    On  special  occasions. 
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however,  meetings  are  held  which  include  the  entire 
committeemen.  All  these  meetings  are  held  on  company 
time.  Committeemen  are  expected  to  attend  all  meet- 

ings. The  superintendents  over  the  departments 
represented,  their  assistants  and  the  general  foremen 
are  privileged  to  attend  the  department  meetings  but 
are  not  considered  members  of  the  committee. 

There  are  no  printed  rules  or  regulations  pertaining 
to  the  formation  or  activities  of  the  committees.  All 
questions  of  interest,  whether  pertaining  to  the  factory 
or  not,  are  freely  discussed  as  the  committee  meetings 
are  open  forums.  Questions  pertaining  to  policy,  pro- 

duction, expansion  or  any  of  the  various  activities  of 
the  factory  are  discussed  and  illustrated  by  repre- 

sentatives of  the  management.    Minutes  of  the  meetings 
are  typewritten  and  posted  on 
the  bulletin  boards  of  the  de- 

partment locker  rooms.  Graph- 
ic charts  and  other  illustra- 

tions which  have  been  dis- 
cussed in  the  committee  meet- 

ings are  also  placed  on  the 
walls  of  the  locker  rooms  for 
the  benefit  of  the  employees. 

The  very  simple  form  of 
committee  system  here  out- 

lined has  been  in  operation 
for  nearly  five  years.  It  is  as 

unhampered  and  free  of  ma- 
chinery as  the  management 

has  been  able  to  make  it.  It 
is  very  similar  in  practice  to 
a  well-regulated  family,  in  so 

far  as  it  is  possible  to  make  it. 
These  committees  are  used  as  mediums  through  which 

can  be  transmitted  the  thoughts,  feelings,  requests  and 
desires  of  the  employees  to  management  and  vice  versa. 
Through  these  committees  the  employees  are  taught  to 
see  the  necessity  of  production  and  to  look  for  the 
means  of  securing  it  economically.  The  beauty  of 
the  plan  and  the  success  which  has  attended  it  are 
largely  due  to  the  fact  that  the  employees  are  taken 
fully  into  the  confidence  of  the  management  and  are 
given  an  insight  into  the  problems  which  confront  the 
managers.  They  have  every  opportunity  to  follow  the 
problems  up  in  detail  and  to  make  suggestions  if  they 

so  desire.  In  other  words,  the  "cards  are  laid  on  the 
table"  and  the  various  problems  as  they  confront  the 
management  from  time  to  time  are  discusse.d  by  a  rep- 
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resentative  of  the  management  at  the  committee  meet- 
ings. The  charts  and  tables  used  are  then  permanently- 

posted  in  the  committee  room  for  study  and  reference. 
The  committee  is  free  to  discuss  any  point  which 

seems  of  interest  and  to  make  recommendations  in  the 
form  of  minutes  to  the  department  superintendent.  If 
such  recommendations  are  considered  practical  and  do 
not  conflict  with  the  general  policy,  they  are  acted  upon 
and  put  into  practice.  If  these  recommendations  neces- 

sitate any  considerable  outlay  or  are  radical  departures 
from  existing  policies  they  are  referred  to  the  manage- 

ment by  the  department  superintendent.  If  the  man- 
agement decides  favorably,  they  become  part  of  the 

general  policy.  If,  on  the  other  hand,  the  management 
does  not  see  its  way  clear  to  their  adoption,  the  man- 

ager goes  before  the  committee,  informs  it  of  this  fact 
and  gives  the  reasons  for  his  decision. 

It  is  extremely  interesting  to  note  that  at  no  time 
has  the  ability  of  the  manager  to 
judge   and    decide   these   matters 
been  questioned  in  any  way,  and  at 
no  time  has  the  management  been 
called  upon  to  bargain  with  the 
men  collectively  for  wages,  hours 
or  conditions.     The  secret  of  the 

whole  situation  is  that  the  man- 
agement  and   the   men   have   the  x^^  i 

utmost  confidence  in  each  other,       -fhy     ̂  
both   sides  having  always  played       Witiki-Uook 
fair    and    neither    attempting    to  """' 
"put  something  over"  on  the  other. 

Another  interesting  feature  of 
the  White  management  is  that  no  bonuses,  premiums 

or  other  inducements  are  paid  to  employees.  The  high- 
est possible  wage  on  a  straight-time  basis  is  the  plan 

of  remuneration.  This  wage  is  established  with  care- 
ful consideration  of  the  cost  of  living  and  amount 

of  production. 
In  connection  with  the  setting  of  wages  there  is  a 

definite  policy  of  increasing  the  hourly  rate  as  fast  as 
warranted  by  the  individual  production.  The  foreman 
is  more  apt  to  be  called  to  account  for  not  suggesting 
increases  for  his  men  than  are  the  forem.en  in  many 
shops  for  daring  to  suggest  them.  The  theory  is  that, 
unless  a  workman  becomes  increasingly  valuable  to  the 
company,  there  is  something  wrong  either  with  the  man 
in  his  present  position  or  the  foreman  or  both. 

1  Care  Exercised  in  Selecting  Executives 

Great  care  has  been  exercised  in  the  selection  of 
capable  executives  who  are  thoroughly  in  harmony  with 
the  general  policies  of  the  management,  the  company 
being  particularly  fortunate  in  having  a  number  of  men 
who  have  been  connected  with  the  company  from  ten  to 
twenty  years,  and  who  are  therefore  thoroughly  familiar 
with  its  policies.  Men  of  this  kind  are  particularly 
valuable  as  evidence  to  newcomers  that  conditions  and 
relations  are  harmonious,  and  the  effect  is  helpful  in 
every  way. 

One  of  the  striking  features  of  the  White  plant  is 
the  complete  freedom  with  which  every  employee  is 
made  acquainted  with  the  problems  of  the  management 
and  the  factors  which  enter  into  production.  These  are 
discussed  not  only  in  the  committee  meetings  but  in 
the  White  Book,  which  is  issued  monthly  to  each 
employee.  The  fundamentals  of  economics  are  clearly 
stated  from  time  to  time  and  all  sorts  of  suggestions 
and  questions  are  welcomed.     The  employees  are  told 

that  "production  is  the  great  essential  in  a  factory; 
for  the  whole  community  to  maintain  a  comfortable  and 
humane  standard  of  living  it  is  necessary  for  every 

man  in  the  community  to  produce  consistently,  other- 
wise there  will  not  be  enough  wealth  to  go  around.  The 

generally  accepted  idea  and  fear  of  overproduction  is 
at  bottom  unsound  and  should  not  enter  into  the  policy 
of  either  management  or  employees.  There  really  can 
be  no  such  thing  as  overproduction  in  industry.  The 
term  is  merely  a  negative  expression  of  the  phenomena 
of  underconsumption.  Production  means  the  creation 
of  wealth.  Without  production  a  community  will  be 
without  wealth  and  so  will  experience  depression  due  to 
underconsumption. 

"Production  must  first  be  arranged  consistently  with 
plant  investment,  inventories  and  personnel.  These 
must  be  well  balanced  to  attain  maximum  results  for 

employeog  and  luanaKement.  Such  activities  as  purchas- 
ing, stores,  inventories,  cost  sys- 

tems, maintenance  and  plant  re- 
pairs, over  which  productive  labor 

has  no  control  and  which,  in  the 
opinion  of  the  management,  it  has 
no  desire  to  be  bothered  with,  are 

arranged  to  keep  production  stan- 
dard and  at  a  maximum.  In  this 

way  it  is  made  possible  to  earn  the 
greatest  amount  with  the  least 
exertion  and  to  build  up  a  secure 
future  for  the  employees  in  the factory. 

"Second  in  importance  to  wages 
paid,  in  the  mind  of  the  average  workman,  are  working 
hours.  These  must  be  regulated  by  the  relation  of  earn- 

ings to  living  cost  and  by  production,  holding  to  the 
margin  of  safety  between  too  long  hours  which  result  in 
inefficiency,  and  underproduction  which  endangers  the 
future  operation  of  the  plant.  It  is  the  belief  of  the 
management  that  a  community  derives  the  highest 
benefit,  social  and  economic,  from  maximum  production 

paid  for  at  a  maximum  safe  wage  rate." 
Labor  Not  Bought  at  Lowest  Price 

The  White  Company  abandoned  the  old  employment 
policy  that  was  in  vogue  something  over  five  years 
ago  of  considering  labor  solely  as  a  commodity  to  be 
bought  at  the  lowest  price.  This  has  been  fully  justified 
in  an  increased  production  per  man  and  a  confidence  and 
co-operation  which  mean  more  to  any  company  than 
can  be  figured  in  dollars  and  cents. 

The  company's  personnel  department  is  now  conducted 
on  extremely  modern  lines,  one  of  the  most  valuable 
employment  officials  being  an  ex-union  labor  leader, 
although  this  is  an  open  shop  in  the  true  sense  of  the 
word  no  discrimination  is  made  for  or  against  members 
of  any  organization. 

In  hiring  a  man  there  are  usually  three  men  present 
besides  the  prospective  employee.  First  the  employ- 

ment manager  or  his  assistant  determines  the  fitness 
of  the  individual  for  a  certain  class  of  work,  after 
which  the  superintendent  and  foreman  under  whom  he 
is  to  work  are  summoned.  Together  they  secure  a 

thorough  understanding  of  the  man's  abilities  and  the 
sort  of  job  he  is  to  be  fitted  into  is  determined  before 
he  is  finally  placed  on  the  roll.  In  a  somewhat  similar 
way,  a  man  leaving  the  shop  for  any  cause  whatever 
is  interviewed  by  these  same  men.  This  frequently 
brings  out  conditicr.p  which  were  unknown  or  not  appre- 
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ciated  and  in  a  large  numJber  of  cases  results  in  an 
adjustment  whereby  the  man  goes  back  to  his  job  or  to 
some  other  department.  This  applies  in  cases  of  dis- 

charge as  well  as  those  who  quit  voluntarily. 
No  discrimination  of  any  kind  is  made  in  regard  to 

the  nativity,  politics  or  organizations  of  any  kind.  Only 

three  questions  must  be  answered  satisfactorily.  These 
relate  to  whether  the  man  is  married  or  single,  a  resi- 

dent of  Cleveland,  and  if  he  has  at  least  his  first 
citizenship  papers.  No  physical  examination  is  required 
but  may  be  had  if  the  candidate  for  employment  so 
desires. 

[This  is  the  first  of  two  articles  on  the  White  Com- 
pany's plan  of  management.] 

Why  the  Blueprint? 
By  Frank  Richards 

W.  D.  Forbes,  on  page  182  of  the  American  Machinist, 
locates  the  first  suggestion  of  the  blueprint  process 
away  back  in  1790.  That  may  be  the  first  suggestion 
to  be  found  in  print,  which  I  doubt,  but  light  printing 
dates  far  back  of  that.  Last  summer  I  saw  several 
beautiful  prints  of  lace  upon  the  arms  and  breastworks 
of  fair  ladies  at  the  beach,  and  such  sun-printing  must 
have  been  going  on  in  the  days  of  Cleopatra,  only  that 

her  skin  may  have  been  too  dark  for  satisfactorj'  results. 
The  present  talk  about  the  blueprint  seems  to  make 

an  opportunity  for  me  to  say  a  few  words  about  a 
matter  that  I  have  been  thinking  of  intermittently  for 
a  long  time.  The  blueprint 
was  surely  a  godsend  to  al- 

most the  entire  industrial 
world.  It  came  upon  us  all  at 
once,  as  you  might  say,  about 
half  a  century  ago,  fully 
ready  for  work,  and  it  found 
immediate  and  universal  ap- 

preciation and  employment. 
It  never  required  and  never 
had  any  advertising  or  any 
pushing  save  what  it  did  for 
itself.  It  has  never  been  to 
the  interest  of  any  individual 
to  either  advocate  it  or  op- 

pose it;  since,  on  the  one 
nand,  it  displaced  or  super- 

seded nothing,  there  was  no 

great  business  to  be  devel- 
oped in  connection  with  its 

introduction,  and  no  educa- 
tion was  required  as  to  its 

manipulation.   Today,  its  use 

extends  all  over  the  world  and  to  all  industries  depend- 
ent upon  graphic  and  dimensioned  delineation. 

Yet  the  blueprint,  it  must  be  confessed,  has  never 
been  altogether  satisfactory  in  any  use  we  have  put  it 
to.  It  has  never  been  a  thing  that  any  one  has  ever 
thought  of  treating  with  any  respect  in  the  handling. 
Neither  the  blue  surface  nor  the  white  lines  are  what 
they  should  be,  and  the  printing  gives  neither  fineness 
nor  clearness  of  line,  and  if  the  lines  are  crowded  they 
blur  and  confuse  each  other.  To  compensate  for  these 
deficiencies  of  the  blueprint  it  must  be  made  larger 
and  less  easily  handled  and  studied  than  would  other- 

wise be  necessary.  It  is  a  crude,  rough  product  at  the 
best,  not  demanding  respectful  treatment  and  not  sug- 

gesting strenuous  effort  to  keep  it  clean  and  smooth. 

Blueprint  Not  Likely  to  Be  Discarded 

I  certainly  could  never  have  the  hardihood  to  suggest 
that  the  blueprint  is  ever  to  be  discarded,  but  I  do 
venture  to  propose  some  lightening  or  dividing  of  its 
task.  Without  more  ado  I  here  call  attention  to  Fig. 
1,  and  it  makes  no  difference  to  us  here  what  it 
represents.  It  will  at  least  be  recognized  as  most  likely 
to  have  made  its  first  appearance  as  a  blueprint,  and 
as  such  it  was  probably  not  less  than  30  x  20  in., 
and  perhaps  considerably  larger.  The  cut  aS  here 
presented  shows  every  line  of  the  drawing  with  perfect 
distinctness  and  must  certainly  be  as  clear  rfnd  legible 
at  every  point  as  the  blueprint.  It  can  be  seen  more 
comprehensively  as  a  whole  at  a  single  glance.  As 
here  reproduced  it  is  a  little  less  than  the  size  of  a  post 
card,  and  its  total  area  is  less  than  3  per  cent  of  the 
blueprint  area  as  above  assumed.  Why  should  I  have 
any  hesitation  in  asserting  that  for  all  the  purposes 
for  which  the  blueprint  could  or  would  be  used,  this 
black  on  white  post-card  drawing  is  much  to  be 
preferred?    If  not,  why  not? 

Fig.  2,  to  which  attention  is  now  called,  is  a  dimen- 
sioned working  drawing  of  the  steel  frame  of  a  standard 

railroad  car.  It  is  not  a  drawing  prepared  for  my 
purpose,  but  one  that  I  have  picked  up  from  some 
technical  publication  which  I  neglected  to  identify,  and 
it  is  here  reproduced  without  change.  This  cut  is 
also  within  post-card  size,  and  the  scale  of  it  is  about 

FIG.  1.     KEDUCED  DRAWING  OF  A  TURBINE 
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6  ft.  to  1  in.  It  might  have  been  reproduced  precisely 
to  that  scale,  or  to  any  other  as  most  convenient. 
The  written  dimensions,  while  as  legible  as  could  be 
expected,  might  have  been  made  larger  and  heavier  if 
our  purpose  had  been  in  view.  Now,  what  could  the 
big  blueprint  tell  anyone  that  this  post  card  does  not 
tell,  and  is  not  the  post  card  handier  and  everyway  to  be 
preferred?     Again,   if  not,  why  not? 

The  post-card  shop  drawing,  if  it  should  ever  make  a 
go  of  it,  must  shove  itself  along,  just  as  the  blueprint 
has  done  upon  its  merits  alone  and  with  no  effective 
help  outside  itself.  It  is  easy  enough  to  turn  it  down 
immediately  by  suggesting  the  prohibitive  cost  of  the 
scheme,  and  this  is  where  a  big  surprise  is  lurking. 
The  most  astonishing  thing  is  really  the  cheapness  of 
it  as  compared  with  the  result  to  be  accomplished. 

Photo-Engraving  Process  Is  Not  Costly 

Probably  few  who  have  not  looked  into  it  fully  realize 
how  cheap  and  quick  and  handy  is  the  zinc  process  of 
photo-engraving.  We  know»in  a  general  way  that  all  the 
pages  of  a  big  dictionary  and 
of  entire,  many-volumed  ency- 

clopedias have  been  repro- 
duced by  it,  and  how,  when  the 

printers'  strike  was  on  in  New 
York,  the  pages  of  the  Liter- 

ary Digest  and  other  papers 
were  first  typewritten  and 
then  photo-engraved  for  the 
printing;  so  it  could  not  have 
been  prohibitively  costly.  The 
process  is  -awaiting  the  de- 

mand of  the  drafting  room 
and  is  capable  of  working 
quite  a  revolution  there.  I 
think  I  have  now  in  the  proc- 

ess of  writing  this  article 
sufficiently  braced  myself  to 
enable  me,  notwithstand- 

ing what  I  said  farther  back,  to  suggest  the  giving 
up  and  abandoning  of  the  blueprint  entirely.  See  what 
would  follow  at  once.  There  would  be  no  more  tracings, 
and  only  carefully  finished  line  drawings  which  the 
draftsman  could  take  pride  in.  These  would  be  of  any 
size  most  convenient  for  the  working  of  the  details, 
the  photographing  process  ignoring  the  size  of  the 
original  entirely  and  reproducing  to  any  scale  or  size 
that  might  be  desired. 

Larger  Sizes  of  Engravings 

For  our  convenience  here  we  have  been  carrying  in 
our  minds  the  post-card  size,  and  that  would  seem  to 
be  large  enough  for  the  standard  working  drawings  of 
a  shop,  but  from  the  same  drawing  any  other  size 
could  be  produced  with  equal  fafcility,  up  to,  say,  a 
square  foot  of  area,  which  shoulc^  be  large  enough  to 
show  all  the  lines  clearly  that  would  be  practicable  on 
the  largest  blueprint. 

Assuming  that  the  process  which  we  are  urging 
should  find  favor  and  should  become  the  established 
practice,  every  big  concern  would  naturally  have  its 
own  photo-engraving  equipment  as  a  detail  of  its 
drafting  department,  and  this  should  soon  displace  the 
blueprinting  arrangements  and  drive  them  out  entirely. 
The  blueprint  would  cease  to  be,  not  only  as  the  work- 

ing drawing  of  the  shop,  but  also  as  the  unwelcome 
accompaniment    of    specifications,    proposals,    contracts 

and  other  responsible  documents.  In  place  of  it  would 
be  the  neat  little  cut  which  might  not  even  require 
folding,  and  which  one  would  instinctively  stick  in  his 
pocket  for  preservation  instead  of  throwing  it  away. 
In  the  literature — pardon  the  word — of  business  solic- 

itation, the  line  cut  would  often  be  welcomed  and 
studied  where  the  blueprint  would  be  discarded  without 
a  look.  The  paradox  would  result  that  the  field  and 
function  of  the  blueprint  would  be  extended  by  its 
extinction. 

It  would  be  a  simple  and  easy  job  to  make  a  trial  of 
this  thing.  Select  some  standard  shop  blueprint  from 
your  lists  and  send  the  tracing  of  it,  if  there  is  no 
finished  drawing,  to  any  of  the  zinc-process  engravers 
and  have  a  line  cut  made  of  it  within  the  post-card 
size.  It  might  be  that  the  lines  would  not  be  of  the 
most  suitable  thickness,  or  the  dimensions  and  written 
matter  not  large  enough  for  the  reduction  required, 
and  this  would  supply  points  for  the  making  of  a  second 
drawing  correct  in  these  particulars  which  a  second  cut 
would  verify. 

FIG.  2.  REDUCED  DRAWING  OF  A  FREIGHT-CAR  FRAME 

The  making  of  the  first  cut  or  two  would  also  at 
once  begin  to  bring  information  as  to  the  cost  of  the 
process.  The  cost  would  of  course  all  be  in  the  making 
of  the  cut.  Each  copy  printed  from  the  cut  would  cost 
less  than  one-tenth  of  what  each  blueprint  from  the 
same  tracing  would  cost,  and  would  be  of  much  more 
practical  value.  With  the  process  fully  established  in 
a  large  works  and  all  facilities  provided,  with  reliable 
skill  in  the  manipulation,  the  making  of  original  cuts 
not  larger  than  post-card  size  should  cost  not  much  over 
one  dollar  each.  This  is  not  mere  guesswork  but  is 
deduced  from  information  which  I  am  not  at  liberty  to 
make  public. 

Unblocked  Plates  Easy  to  Store 

There  are  details  of  practice  that  would  develop  which 
it  is  not  necessary  to  speak  of  here.  For  instance,  the 
cuts  when  completed  are  metal  plates  about  J  in.  thick, 
and  these  plates  are  mounted  on  blocks  of  suitable 

thickness  to  make  the  same  height  as  standard  t\'pe, 
but  for  the  purposes  here  contemplated  it  would  be 
better  not  to  mount  them  on  the  blocks  at  all  but  to 
print  from  the  thin  plates.  This  would  save  time  and 
cost  in  preparation  and  also  enable  the  cuts  to  be  stored 
more  compactly. 

We  ought  to  hear  at  once  of  some  enterprising  indi- 
vidual going  to  work  and  making  an  actual  start  on 

this  thing.     If  not,  why  not? 
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I 

Part  II. 

i  HE  motto  "well  bought  is  half  sold,"  is  an 
excellent  one  for  the  merchant,  for  price  is 
important  in  trade.  The  same  expression  is  a 

safe  guide  for  the  machine  shop  provided  price  is  not 
made  the  sole  test  of  good  buying. 
An  eastern  machine  shop  hired,  as  a  purchasing 

agent,  an  ex-salesman  who  for  15  years  or  more  had 
been  selling  to  machine  shops.  Because  he  had  been 
on  the  other  side  of  the 
counter,  he  knew  the 

"tricks  of  the  trade."  It 
was  assumed  that  since  he 
would  be  able  to  play  upon 
the  fears  and  weakneses 
of  salesmen,  he  would 
make  an  unusually  good 
purchasing  agent.  As  a 
buyer  he  succeeded  in 
playing  one  salesman 
against  the  other  and  his 
orders  were  unquestion- 

ably placed  at  the  lowest 
prices  on  record.  He  as- 

sured his  employers  that 
the  quality  of  his  pur- 

chases was  satisfactory.  But  the  shop  felt  differently 
about  it.  Castings  were  of  uneven  hardness — and  some- 

times full  of  holes;  belts  needed  constant  attention  and 
although  the  price  paid  for  them  was  low,  a  lot  more 
were  bought  yearly  than  before.  Tools  were  often 
unsatisfactory  and  the  maintenance  cost  of  machinery 
and  equipment  nearly  doubled. 

What  with  increased  overhead  expense,  higher  labor 
cost,  returned  goods  and  decreased  life  of  supplies,  this 

"shrewd"  buyer  was  an  expensive  luxury.  It  should 
not  be  necessary  to  point  out  that,  in  the  machine-shop 
indu.stry,  the  price  of  raw  materials  and  supplies  is 
really  the  least  important  factor  of  good  buying  for 
material  is  usually  the  smallest  item  of  cost.  It  is  more 
important  that  materials  be  the  best  for  the  purpose 
and  that  they  be  received  on  time  than  that  they  be 
bought  at  the  rock  bottom  price. 

All  of  these  factors,  however,  must  be  kept  in  balance. 

Poor  Buying 

One  of  the  best  purchasing  agents  in  the  machine- 
shop  industry  does  the  poorest  buying  I  have  ever  seen. 
This  man  knows  personally  every  source  of  supply,  he 
is  a  shrewd  bargainer,  a  good  judge  of  quality  and  a 
marvel  at  getting  deliveries  through  in  record  time. 

He  has  few  equals  in  getting  in  materials  of  which 
the  shop  is  short,  the  lack  of  which  is  holding  up  pro- 

duction and  causing  serious  loss  of  profits.     So  good  is 

Purchasing,  as  a  Tool  of 
Production 

The  purchasing  agent's  job  is  looked  upon  by 
some  people  as  a  snap,  by  others  as  a  graft,  but 
by  up-to-date  manufacturers  as  a  very  important 
position  ivorthy  of  an  able  man.  He  has  many 
chances  to  save  money  for  the  company  and  the 
smooth  floiv  of  the  production  stream  depends  to 
no  small  extent  on  his  ability.  Different  buying 
methods  are  contrasted  and  some  forms  described. 

(Part  I  appcaj'cd  in  our  April  Sth  issue) 

he  at  this  that  he  habitually  postpones  buying  until 
a  shortage  report  jars  into  action  his  really  phenomenal 

abilities.  He  is  what  I  call  the  "grand  opera  star"  type. 
He  won't  tolerate  routine;  he  won't  use  his  talents  for 
the  maximum  good  of  his  organization.  His  buying 
is  to  him  an  art;  an  exercise  for  his  talents,  rather 
than  a  tool  with  which  his  employer  can  make  profits. 
There  are  many  like  him.     At  the  other  extreme  we 

have  the  purchasing  agent 

who  is  merely  an  order- 
signing  clerk.  Where  he 
exists,  the  shop  superin- 

tendent, or  perhaps  an  in- 
dividual foreman,  specifies 

what  to  buy,  of  what 
quality  it  shall  be,  how 
much  to  buy  and  when  it 
shall  be  delivered.  The 
buyer  has  little  to  do  but 
specify  the  purveyor,  and 
sometimes  even  that  au- 

thority is  taken  from  him. 
Where  this  method  is  used 
the  purchasing  agent  has 
no  chance  to  buy  well,  for 

shop  men  are  inclined  to  wait  until  they  run  up  against 
a  need,  and  then  to  need  it  badly.  Requisitions  are  for 

small  quantities  "wanted  at  once"  and  the  buyer  has  no 
alternative  but  to  place  a  rush  order.  The  time  given 
him  and  the  individual  orders  placed  are  insufficient  to 
enable  him  to  buy  to  advantage. 

Definite  Statements  Needed 

It  would  seem  obvious  that  production,  the  sole  end 
of  a  machine  shop,  suffers  under  either  of  these  ways 
of  handling  the  buying.  Without  raw  materials  the 
shop  cannot  work,  and  if  quality  is  not  what  it  should 
be  final  costs  will  be  high.  It  is  not  necessary  to 
elaborate  on  these  facts.  But  a  definite  statement  of 
even  the  obvious  sometimes  is  needed.  Therefore,  let 
us  go  on  record  that  to  make  the  purchasing  department 
an  effective  tool  of  production,  the  following  points  must 
be  considered : 

1.  Raw  material  must  get  to  the  shop  before  it  is 
needed. 

2.  The  amounts  purchased  must  be  in  accordance 
with  known  future  requirements  of  the  shop,  neither 
more  nor  less  than  needed. 

3.  The  buyer  must  have  sufficient  time  to  enable  him 
to  buy  well,  except  in  occasional  emergencies. 

4.  The  materials  must  be  the  cheapest  in  the  long 
run. 

5.  In  order  to  achieve  the  first  four  points,  the  buyer 
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must  have  definite  records  of  the  past  performance  of 
all  supplies,  as  to  quality,  price  and  delivery. 

6.  Fraud  and  clerical  errors  must  be  avoided  by 
internal  checks. 

The  last-minute  buyer  I  have  mentioned  habitually 
violated  the  first  of  these  rules.  Time  and  again  I  have 
seen  as  many  as  90  machines  on  the  assembly  floor, 
complete  except  for  a  small  part  which  had  been  over- 

looked. These  assemblies  are  w^orth — when  shipped — 
about  $800  apiece.  That  means  that  it  is  not  unusual 
for  $72,000  to  be  tied  up  for  weeks  at  a  time,  because 
the  purchasing  agent  has  failed  to  place  a  small  order 
for  raw  material.  Obviously,  the  loss  is  greater  than 
the  mere  tying  up  of  working  capital.  Valuable  pro- 

ductive floor  space  is  being  used  as  unproductive  storage 
and  congestion  is  caused  at  many  points  in  the  plant. 

That  is  the  effect  of  under-ordering  or  late  ordering. 
Over-ordering  is  also  an  expensive  practice. 

What  an  Investigation  Showed 

A  manufacturer  of  automobiles  decided  to  find  out 

why  he  required  what  seemed  a  huge  amount  of  work- 
ing capital  to  handle  only  a  moderate  volume  of  output. 

An  investigation  of  liis  storeroom  showed  him. 
Take  one  item  alone — axle  housings,  which  cost  him 

an  average  of  $35  apiece.  He  used  from  eighty  to 
120  a  month  and  had,  as  a  rule,  little  difficulty  in 
getting  prompt  deliveries.  His  stock  of  these  parts 
averaged  100  more  than  was  needed  to  care  for  any 

likely  emergency.  The  same  condition  existed  through- 
out the  stockroom.  By  regulating  the  purchases,  he 

released  nearly  $175,000  of  idle  money. 
This  condition  is  bad  enough,  but  it  might  be — and 

in  many  shops  is — worse.  The  material  overstocked 

might  be  obsolete.  I  have  seen  obsolete  stock  sold  at 

less  than  25  per  cent  of  cost — a  loss  in  one  instance 

amounting  to  well  over  a  quarter  of  a  million  dollars — 
all  because  of  unregulated  buying.  Conditions  of  this 

sort  exist  as  a  rule  where  the  size  of  orders  is  left  to 

the  judgment  of  the  purchasing  agent.  It  is  emphat- 
ically out  of  his  province  to  determine  how  much  to  buy, 

when  to  buy  it  and  when  it  should  be  delivered.  Those 

questions  can  best  be  settled  only  by  someone  closely 
in  contact  with  the  shop  and  the  sales  department. 

An  exception  occurs  in  a  rising  market  when  it  may  be 

good  business  to  buy  more  than  usual.  This,  however, 
should  be  done  only  after  careful  consideration  of  the 

future  needs  of  the  shop,  the  financial  condition  of  the 

company,  the  facilities  for  storing  unusual  quantities 
of  material  and  so  on.  It  cannot  well  be  decided  by 

the  purchasing  agent  alone. 
Usually,  purchases  are  instigated  by  the  planning 

department.  Even  though  no  formal  planning  depart- 
ment may  exist,  there  is  someone  who  has  knowledge 

of  the  needs  of  the  plant,  who  can  exercise  this  func- 
tion. How  the  planning  department  arrives  at  the 

quantity  of  material  to  be  purchased  will  be  described 
in  later  articles  of  this  series.  In  this  article  our 

only  task  is  to  show  what  is  needed  to  make  the  pur- 
chasing department  an  effective  tool  of  production. 

Necessity  of  Routine 

Routine  is  necessary  and  records  must  be  kept,  but 
neither  should  be  elevated  to  an  end,  of  itself.  Some- 

times production  is  facilitated  by  smashing  routine  for 
an  emergency  order.  Records  should  be  as  simple 
as  possible  and  only  needed  ones  kept.  I  have  seen 
the  entire  time  of  a  clerk  used  to  keep  up  records  which 

might  have  a  value  to  some  'earned  society  but  which 
were  never  referred  to  by  the  buyer.  Good  sense  must 

govern. Often  a  report  will  be  inaugurated  for  a  temporary 
need,  which  will  continue  to  be  compiled  long  after  the 

need  has  passed.  It '  is  well  periodically  to  check  up 
on  all  records  and  if  they  do  not  serve  a  purpose — 
throw  them  out. 

The  forms  described  here  are  simple  and  all  are 
designated  to  aid  the  buyer  to  live  up  to  the  six  require- 

ments of  good  buying. 
Let  us  consider  the  way  an  order  is  handled  after  the 

requisition  is  received  by  the  purchasing  agent. 
The  forms  and  routine  for  various  shops  need  not 

differ  appreciably,  no  matter  what  the  size  of  the  shop 
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FIG.  1.  BUYER'S  QUOTATION  RECORD 

nor  what  its  product.  The  methods  I  am  going  to 
describe  are  now  in  use  in  shops  employing  twenty-five 
men,  and  also  in  shops  having  more  than  2,000  on  the 
payroll.  Some  of  these  shops  do  a  jobbing  business, 
building  any  kind  of  machines ;  one,  on  the  other  hand, 

builds  gears,  transmissions,  differentials,  etc. — thou- sands of  a  type. 

When  a  requisition  comes  in,  the  buyer  turns  to  the 
form  shown  in  Fig.  1  on  one  side  of  which  is  the 
quotation  record  and  on  the  other  a  record  of  purchases 
already  made.  There  is  a  copy  of  this  form  for  each 
item. 

For  convenience,  each  supply  house  is  given  a  num- 
ber, which  is  used  rather  than  the  name.  Tne  informa- 
tion on  this  card  is  a  valuable  guide  in  showing  which 

concerns  have  given  the  best  prices,  and  the  promptest 
deliveries  in  the  past. 

In  buying  many  productive  materials  and  especially 

in  buying  supplies  and  tools  a  performance  recoi'd  is 
a  valuable  guide.  Such  a  one  is  shown  in  Fig.  2.  It 

consists  of  a  manilla  envelope — one  for  each  article — 
in  which  can  be  kept  memoranda  and  comments  made 
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by  the  shop  and  others  on  the  article.  This  is  an 
invaluable  guide  to  the  buyer  who  keeps  in  mind  that 
his  function  serves  a  bigger  purpose  than  to  buy  cheap. 
The  persistent  use  of  this  performance  record  saved 
one  concern  $5,000  a  year  on  its  belting  alone,  and 
$25,000  a  yeir  on  one  of  its  principal  raw  materials. 

PERFORMANCE  RECORD 
DETAILS  INSIDE 

Date Item Maker Price Remarlct 

1  - 
FIG.   2.     PERFORMAJTCE  RECORD  ENVELOPE 

This  is  how  it  came  about :  Belting  had  been  costing 
this  machine  shop  $17,000  a  year.  It  seemed  too  much 
and  the  buyer  decided  to  experiment  with  various  makes 
and  keep  a  record. 

Belting  Data  Kept 

In  the  envelope  for  belting  he  kept  data  as  to  every 
drive.  He  noted  the  location,  the  operating  conditions, 
the  power  transmitted  and  other  data  having  a  bearing. 
When  a  belt  was  purchased,  he  recorded  the  description 
of  the  belt,  the  maker,  price,  the  drive  on  which  it  was 
used;  even  the  cost  of  the  belt  per  unit  of  production 
on  that  machine. 

With  this  data  in  hand,  he  had  a  guide  more  reliable 

than  the  usual  foreman's  guess,  which  is  all  that  many 
purchasing  agents  have  to  go  by.  He  bought  on  a 
basis  of  exact  knowledge. 

Formerly  $17,000  worth  of  belting  was  bought  annu- 
ally.    Last  year  he  spent  only  $12,000   in  spite   of  a 

35  per  cent  increase  in  the  plant's  production  and  a  50 
per  cent  increase  in  the  average  price  of  belting.     This 
saving  is  all  due  to  the  fact  that  only  the  best  belt  for 
each    drive    is   purchased.      In   addition   to   the    direct 
saving  of  money  spent  for  belts,  there  is  an  operating 
economy  due  to  reduced  shut- 

downs    caused     by     belt 
troubles.    It  is  expensive  to 

pay  for  cheap  belting  with 
idle     machines.     The     same 
method   is   used   in   judging 
the  other  supplies  and  raw 
materials  used.    Good  judg- 

ment, knowledge  of  markets 
and  of  men  still  plays  its  part 

in  this  man's  buying,  but  in- 
stead    of     dickering     and 

jockeying    for   price   advan- 
tage, he  has  a  definite  knowl- 

edge of  his  needs  on  which  to 
base  his  shopping.     Having 
settled   upon   the   source  of 
supply,  the  order  is  placed  by 

means  of  a  standard  order  form.  At  least  three  copies 
are  needed,  one  for  the  purveyor,  one  for  the  purchasing 
agent,  and  one  for  the  receiving  clerk.  Sometimes  more 
copies  will  be  needed,  such,  for  instance,  as  one  for  the 
originator  of  the  requisition. 

The  form  in  Fig.  3  shows  a  desirable  design  for  the 
purchase  order.  If  the  nature  of  the  business  demands 
that  frequently  a  large  number  of  items  be  ordered  at 
one  time  from  a  supplier,  it  is  well  to  have  order  forms 
large  enough.  When  only  one  or  two  items  are  ordered 
at  a  time,  paper  may  be  saved  by  having  the  purchase 
order  correspondingly  small. 

On  the  left  of  the  original  copy  is  a  perforated  slip 
which  the  supplier  is  requested  to  return  with  a  promise 
of  delivery.  This  may  be  attached  to  the  purchasing 
department's  copy  of  the  order. 

Printing  Purchasing  Departments  Copy    • 

If  most  of  the  orders  placed  take  a  considerable  time 
to  fill,  and  a  large  amount  of  correspondence  is  usually 
necessary,  it  is  handy  to  have  the  purchasing  depart- 

ment's copy  printed  on  the  outside  of  a  manila  folder 
so  that  the  order  and  all  correspondence  bearing  on  it 
can  easily  be  kept  together.  As  a  rule  though,  only  a 
few  of  the  total  orders  placed  require  much  follow  up. 
Therefore,  it  is  possible  to  have  the  purchasing  depart- 

ment s  copy  printed  on  paper,  and  when  needed,  to  paste 
it  to  a  folder. 
An  excellent  plan  is  to  print  this  copy  on  cardboard 

or  heavy  manila  paper  so  that  it  will  stand  on  edge. 
This  copy  is  used  as  a  follow-up  tickler  so  that  deliv- 

eries may  be  watched.  At  the  top  of  the  order  shown 
in  Fig.  4  are  numbers  for  the  days  of  the  month  and 
letters  representing  the  months.  The  dates  promised 
by  the  supplier  may  be  indicated  on  each  order  by  tabs 
affixed  to  these  letters  and  numbers. 

The  purchasing  department  is  responsible  not  only  for 
placing  the  order,  but  for  getting  the  material  into  the 
plant.  Hence  the  need  for  thorough  and  regular  follow 
up.     It  should  start  when  the  o-rder  is  placed.     Each 
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FIG.    4.      FOLLOW-UP  ORDER  FORM 

day  the  one  responsible  for  following  up  should  go 
through  the  file  in  which  the  orders  are  arranged  alpha- 

betically by  materials,  and  pick  out,  by  means  of  the 
tabs,  those  orders  indicated  for  attention  on  that  day. 

One  Copy  Goes  to  Receiving  Clerk 

One  copy  of  the  order  goes  to  the  receiving  clerk.  A 
valuable  check  will  be  supplied  if  the  left-hand  column 
of  the  order  showing  quantities  be  left  off.  This  may 
be  done  by  simply  cutting  the  carbon  paper  so  that 

the  quantity  figures  on  the  original  won't  copy.  This 
necessitates  an  actual  count  of  the  incoming  material. 
Too  often,  a  receiver,  if  at  all  hurried — and  he  usually 
is  hurried  at  times — looks  over  a  carload  of  material, 

"guesses"  it  is  all  there  and  turns  in  a  complete  receipt. 
This  permits  of  dishonesty,  and — what  may  be  even 
more  costly — may  hold  up  production  seriously  because 
of  lack  of  material  supposedly  received. 

Sometimes  it  is  also  well  to  leave  off  the  price  from 

all  but  the  original  and  the  purchasing  department's 
copy. 

While  for  most  concerns  three  copies  of  the  order  are 
enough,  it  is  sometimes  desirable  to  have  more.  For 
instance,  it  may  seem  well  to  send  a  copy  to  the  cost 
department,  so  that  it  may  enter  the  material  costs  on 
its  records.  In  very  large  concerns,  a  copy  is  sometimes 

sent   to   the   controller's   office   so  that,    knowing   what 

payments  are  going  to  be  called  for  in  the  future, 
sufficient  funds  may  be  provided  when  needed.  If  this 
is  not  done,  the  purchasing  department  should  report 

monthly  the  payment's  to  be  made  for  materials  for 
the  following  month. 

A  simplified  form  of  purchase  order  which  may  be 
used  especially  in  the  smaller  plant  is  shown  in  Fig.  3. 
When  the  goods  arrive,  the  receiving  clerk  sends  a 

material  receipt,  Fig.  5,  to  the  purchasing  department 
where  the  receipt  is  recorded  on  the  office  copy  of  the 
order.  When  the  invoice  for  the  material  comes  in,  it 
is  checked  for  quantity  and  price  and  sent  to  the 
accounting  department  for  payment. 

As  can  be  seen,  the  forms  and  records  of  a  prop- 
erly run  purchasing  department  are  simpk  and  each 

designed  for  a  definite  purpose.    Proper  records  should 
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be  a  guide  to  future  buying  rather  than  a  tally  of  what 
has  been  bought. 

The  buyer  must  remember  that  it  is  not  his  occasional 

"breaking  of  the  market"  or  getting  a  deliven,-  in  a 
pinch  which  makes  for  profit.  The  purchasing  depart- 

ment's function  is  rather  to  keep  up  a  steady  flow  of 
the  materials  best  suited  to  the  need  of  the  busi- 

ness. They  must  be  on  hand  when  and  in  the  quantity 
needed. 

Purchases  do  not  stand  alone,  but  rather  influence 
every  part  of  the  business.  Probably  no  other  function 
of  a  manufacturing  concern  has  so  great  an  effect  on  the 
profits  of  the  business  as  a  whole. 

A  Special  Screwdriver 
By   Charles  Hattenberger 

Certain  work  which  was  being  done  at  the  Seneca 
Vocational  School,  required  the  use  of  some  large 
fillister-head  screws.  To  drive  these  securely  in  place 

required  considerable  power.  This  was  secured  by  mak- 
ing a  large  screwdriver,  as  shown  in  the  illustration, 

with  a  hexagon  .4  integral  with  the  shank.  By  using 
a  monkey-wrench  considerable  purchase  was  obtained 
and  the  desired  results  were  brought  about.  The  screw- 

driver was  made  by  a  student  at  this  school. 

A  HEAVY-DUTY  SCREWDRIVER 
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Diamond  Face-Grinding  Machine  and  Its  Work 
By    E.    L.    DUNN 

Associate    Editor,    American    Machinist 

THE  scope  of  grinding  operations  is  practically 
unlimited,  and  grinding  machines  are  now  com- 

peting with  many  other  types  of  machine  tools  in 
the  finishing  of  work.  The  value  of  such  operations  is, 
however,  more  pronounced 
with  certain  classes  of 
work.  Irregular  shapes, 
thin  pieces,  hard  iron,  etc., 
are  factors  that  come  under 
this  classification.  The  Dia- 

mond Machine  Co.,  Provi- 
dence, R.  I.,  has  solved 

many  difficult  problems 
with      its     machines     and 
methods,  some  of  which  are  herein  described.  One 
of  the  large  face-grinding  machines  made  by 
this  company  is  illustrated  in  the  headpiece.  The  long 
angle  plate  shown  on  the  machine  table  is  for  a  magnetic 
chuck,  a  front  view  of  which  may  be  seen  in  Fig.  1. 
This  chuck,  it  will  be  noticed,  is  in  the  process  of 
manufacture,  as  it  is  being  ground.  (For  a  detailed 
description  of  this  operation,  see  Vol.  51,  page  913,  of 
the  American  Machinist.)  Fig.  2  shows  the  finished 

chuck  in  use,  holding  drop-forged  pump  links  in  posi- 
tion for  grinding.  The  time  required  to  grind  these, 

removing  A  in.  of  stock  from  each  side,  is  at  the  rate 
of  four  links  in  2i  hours. 

The  segment  wheel  seen  on  the  machine  in  the  head- 
piece, and  also  in  the  line  drawing.  Fig.  3,  has  particular 

application  to  the  removal  of  large  amounts  of  stock. 

The  development  of  grinding  machines  has  prob- 
ably advanced  machine-shop  production  to  its 

present  state  more  than  any  other  single  agency. 
A  close-up  view  of  what  is  being  accomplished 
in  the  grinding  line  is  often  surprising,  even  to 
those  who  are  skilled  in  the  art. 

and  is  said  to  be  equally  effective  in  obtaining  a  good 
finish.  The  wheel  is  constructed  as  shown,  the  chuck 
being  of  cast  iron.  The  chuck  fits  the  tapered  end  of  the 
spindle  and  is  held  by  a  large  nut.   The  twelve  segments 

form  a  circle,  30-in.  outside 
diameter  and  24-in.  inside. 
They  are  6  in.  thick  and 
are  held  in  position  by  spe- 

cial clamps.  Since  nearly  all 
of  the  stresses  in  a  wheel 
of  this  character  are  radial, 

but  little  pressure  is  re- 
quired to  hold  the  segments 

in  place.  The  clamping 
method  shown  in  Fig.  3  is  a  simple  arrangement  that  is 
said  to  be  very  satisfactory.  The  clamps  are  angular- 
shaped,  pivoted  at  the  ends,  and  when  the  screws  are 
tightened  the  segments  are  forced  against  the  inside 
rim  of  the  chuck  and  held  securely. 

The  machine  is  heavily  built  and  capable  of  handling 

very  large  work ;  however,  it  has  a  wide  range  of  useful- 
ness and  is  adaptable  to  many  forms  of  light  work.  In 

this  connection  the  rotary  device,  shown  in  Fig.  4,  has 
proved  of  value.  It  is  used  to  rotate  the  work,  thus 
facilitating  the  grinding  of  flat,  true  surfaces  as  well 
as  the  removal  of  large  amounts  of  stock.  The  chuck  is 
revolved  by  means  of  a  small  motor  located  inside  the 
casing  at  the  top,  the  drive  being  through  a  chain  and worm  gearing. 

The  pulley-grinding  fixture,  shown  in  Fig.  5,  is  driven 
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FIG.  a.    a^BONT  VIEW  OF  PARTLY  FINISHED  MAGNETIC   CHUCK 

from  the  rotary  device  through  a  universal  shaft. 
When  grinding  pulleys,  a  solid  ring  wheel  is  used.  The 
extent  of  the  crown  may  be  varied  by  changing  the 
position  of  the  pulley  in  relation  to  the  wheel.  If  the 
pulley  was  ground  on  the  face  of  the  wheel  there  would 
be  no  crown,  and  if  ground  on  the  inside  surface  there 
would  be  too  much  crown;  hence  by  using  the  beveled 
corner,  as  shown  in  Fig.  5,  the  correct  curve  is  easily 
obtained.  As  to  production,  8  x  6-in.  pulleys  are  finished 
from  the  rough  in  2  min.  each.  Another  advantage 
claimed  for  this  method  is  that  no  pulleys  are  discarded 
on  account  of  hardness.  The  pulley-grinding  fixture  is 
provided  with  a  ball-bearing  thrust  and  the  worm  gear- 

ing receives  lubrication  from  a  single  grease  cup  of  the 
compression  type.    The  feed  is  by  handwheel. 

Another  class  of  work  handled  advantageously  by  the 
Diamond  face-grinding  machine  is  chilled  cast-iron 
plates,  of  the  type  shown  in  Fig.  6.  They  are  10  x 
36  in.  in  size  and  the  finished  surfaces  are  ground  flat FIG.  3.      DETAILS  OF  .SEGMENT  ^\TIEEL 

FIG, 
FINISHED   CHUCK   HOLDING   WORK FIG.   4.      ROTARY   ATTACHME.NT 
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FIG.    6.      CHILLED  CAST-IRON   PLATE 

within  0.006  in.  The  time  required  is  18  min.  for 
each  plate.  On  account  of  the  slight  circular  scratches 
in  the  polished  surfaces  of  the  plates,  it  was  thought 
that  it  would  be  necessary  to  refinish  them  on  a  surface- 
grinding  machine.  This  was  found  unnecessary  as  the 
same  results  were  accomplished  by  a  slight  lapping  with 
abrasive  and  oil.    When  grinding  the  ends  of  long,  heavy 
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FIG.    5.      PULLEY   GRINDING   FIXTURE 

castings  the  work  is  handled  in  the  same  manner  as  on 
an  open-side  planing  machine,  where  in  the  case  of  a 
long  overhang,  the  outer  end  is  supported  on  a  roller 
table. 

The  segment  wheel  is  recommended  by  the  maker 
as  being  lower  in  first  cost.  The  coolant  solution  recom- 

mended is  5  lb.  of  sal  soda  (sodium  carbonate)  to  45 
gal.  of  water.  The  wheel  segments  are  furnished  in  all 
grades. 

The  Life  of  an  Airplane 
The  life  of  an  airplane  depends  on  two  distinct 

assemblies:  the  power  group  and  the  structure  of 
the  machine.  These  have  little  in  common,  as  far  a."? 
their  life  is  concerned,  and  their  use  requires  different 
methods  and  usually  a  different  class  of  mechanic  for  the 
upkeep. 

Prior  to  the  war  the  object  of  the  designer  was  to  get 

a  machine  that  would  fly,  and  little  attention  was  paid  to 
the  durability  of  its  parts.  During  the  war  it  was  dis- 

covered that  the  life  of  a  machine  in  service  was  about 
three  months,  as  it  either  was  rendered  obsolete  or  was 
crashed  by  the  end  of  that  period.  This  fact  led  most 
designers  to  sacrifice  any  considerations  of  durability  in 
order  to  gain  the  prime  military  features. 

Many  of  the  larger  aeronautical  engine  manufacturers 
of  the  world  have  remodeled  most  of  their  successful 
types  with  intention  of  increasing  reliability.  This  has 
usually  resulted  in  a  slight  increase  in  weight.  Also 
the  question  of  cost  of  overhauling  has  been  gone  into 
carefully  and  present-day  engines  are  so  designed  that 
their  accessories,  valve  gears,  and  similar  parts  are  read- 

ily gotten  at  for  cleaning  and  adjustment.  The  result 
is  that  most  engines  on  the  market  today  for  commer- 

cial use  can  be  relied  on,  with  proper  use  and  care,  for 
from  125  to  150  hours  without  being  overhauled.  And 
if  hoists,  suitable  benches,  and  other  shop  equipment 
are  not  available,  valves  may  be  ground  and  even  pistons 
changed  in  many  modem  types  without  removal  from 
the  plane. 

As  mentioned  above,  war  machines  were  designed  for 
speed  and  not  for  durability.  One  feature,  however,  was 
developed  as  a  result  of  the  war  which  will  have  a  great 
effect  on  the  future  use  and  development  of  aviation. 
That  is  the  application  of  metal  to  the  structure  of  the 
airplane.  The  Germans  were  driven  to  this  by  the  lack 
of  a  reliable  supply  of  suitable  lumber.  Some  French 
and  English  firms  also  worked  on  this  problem,  notably 
Boulton  and  Paul  in  England  and  Louis  Clement  in 
France.  Many  inventors  have  brought  forward  alloys, 
new  structural  combinations,  etc. 

This  development  has  been  foreseen  for  many  years, 
but  presents  a  difficult  problem.  The  effort  to  obtain  the 
maximum  of  strength  with  the  minimum  of  weight  re- 

sulted in  vastly  refined  types  of  internal  structure  and 
thorough  investigations  into  the  strength  and  properties 
of  the  available  materials.  All  of  this  data  and  knowl- 

edge is  now  available  to  the  designer  who  is  working 
with  the  idea  of  durability. 

The  great  shortage  of  good  linen  prompted  an  inves- 
tigation of  other  materials  as  a  substitute.  Various 

veaves  of  cotton  and  cotton  with  linen  were  developed 

Afhich  have  some  properties  of  value  that  all-linen  has 
not,  besides  being  cheaper.  Streamline  wire  was 

brought  out  of  the  experimental  stage  and  can  be  ob- 
tained of  equal  strength  and  reliability  with  stranded 

cable. — Automotive  Industries. 
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Handling  Material  at  the  Plant  of  the  Greenfield 
Tap  and  Die  Corporation 

By  peter  F.  O'SHEA 

The  handling  of  quantities  of  small-sized  prod- 
ucts in  process  of  manufacture  through  a  machine 

shop  entails  many  problems.  The  author  tells 
how  material  is  handled  in  a  shop  that  turns  out 
a  good  many  millions  of  small  gages,  taps  and 
dies  in  a  year.  A  look  at  the  methods  described 
may  be  interesting  and  instructive. 

AT  THE  plant  of  the  Greenfield  Tap  and  Die  Cor- 
i\  poration,  Greenfield,  Mass.,  the  rear  end  of  the 

X  X.  steel  shed  is  the  beginning  of  a  long,  low,  single- 
story  cutting-off  shed  where  bar  steel  is  cut  up  into  short 
lengths  as  blanks  for  taps  and  dies.  This  building  con- 

tains a  long  row  of  Nutter-Barnes  cold  saws,  ranging 
all  the  way  from  the  3-in.  to  the  12-in.  size. 

The  bars  are  put  into  the  building  through  the  side 
windows,  from  a  driveway  along  the  outside  of  the 
building.  There  are  as  many  windows  as  there  are 
saws,  so  that  the  most  of  the  wall  is  windows.  A  truck 

may  drive  up  alongside  and  by  raising  the  proper  win- 
dow the  bar  stock  is  pushed  in  beside  the  saw  which 

handles  that  size  of  steel.  Each  sill  has  a  steel  roller 
fastened  upon  it  to  facilitate  sliding  in  the  stock  upon 
the  piles. 

Since  each  pile  of  stock  may  be  4  or  5  ft.  high,  a 
large  quantity  of  steel  is  usually  on  hand  in  this  shed. 
This  obviates  a  lot  of  additional  storage  space.  More- 

over, as  each  pile  is  opposite  the  saw  that  is  to  handle 
it,  no  further  handling  of  the  rods  is  necessary,  except 
to  pull  fresh  rods  into  contact  with  the  saw  as  wanted. 

The  material  travels  from  left  to  right,  coming  in  at 
the  windows  at  the  left  as  raw  material,  and  falling  into 
the  aisle  at  the  right  in  the  form  of  blanks.  Trucks 
are  used  to  gather  up  the  blanks,  and,  as  the  cement 
floor  of  the  aisle  and  the  passage  to  the  main  building 
and  its  floor  are  all  on  the  same  level,  trucking  involves 
the  least  effort. 

Blanks  Made  in  Bulk  for  Stock 

Blanks  for  each  size  of  tool  are  made  in  large  lots, 
on  orders  applicable  to  blanks  only.  The  lots  called  for 
on  these  orders  are  larger  than  orders  for  any  given 
size  of  taps  or  dies.  The  blanks  are  put  into  partly 
finished  stocks,  and  can  be  drawn  against  for  any  of  the 
proper  sizes. 

The  stockroom  is  wired  off  into  a  separate  cage,  has 
a  wicket  in  the  wire  door,  and  is  furnished  with  a  desk 
for  the  stock  clerk  and  a  few  racks  for  the  more  unusual 
blanks  which  are  made  in  small  quantities. 

Blanks  made  in  large  quantities  are  stacked  in  boxes 
on  the  floor.  Each  box  of  blanks  is  formally  received 
into  the  stockroom  by  the  clerk,  who  inspects  and  counts 
the  contents.  This  count  he  adds  to  an  inventory  card. 
The  card  stays  with  the  box  or  boxes  of  blanks,  one 
card  to  a  size.  The  card  has  five  columns,  one  each  for 
the  date,  the  amount  received,  amount  issued,  the  order 
number,  and  net  amount  on  hand.  Each  card  therefore 
not  only  gives  the  current  inventory  of  its  size  of  blank, 
but  gives  the  complete  history  of  the  number  of  blanks 

that  passed  through  the  stockroom,  and  what  orders  they 
were  issued  for. 

The  smaller  sizes  of  blanks  are  stacked  in  small  boxes. 
Some  of  the  bulkier  blanks  are  stacked  in  deep  boxes 
on  the  same  wooden  truck  platforms  on  which  they  came 
from  the  cutoff  room. 
From  the  stock  cage  all  work  is  issued  in  small, 

shallow  boxes,  holding  a  standard  number  of  pieces  by 
count,  according  to  the  size.  Of  the  larger  size,  50 
constitute  a  boxful;  the  smaller  sizes  contain  as  many 
as  200,  or  even  500.  In  no  case  is  the  boxful  heavier 
than  can  be  picked  up  by  one  man  and  handled  quickly 
to  and  from  his  machine. 

When  an  order  is  issued  for  a  given  number  of  pieces, 
as  many  order  and  routing  tickets  are  made  out  as 
there  will  be  boxesful  needed  to  round  out  the  order. 

One  ticket,  in  a  celluloid  envelope  to  keep  it  from  being 
soiled,  is  tossed  into  each  box,  after  being  marked  vdth 
the  letter  corresponding  to  which  instalment  it  is  of 
the  complete  order.  The  order  may  therefore  be  sent 
forward  in  sections,  provided  enough  sections  are  kept 
coming  to  supply  an  uninterrupted  stream  of  work  for 
the  machines  in  their  present  set-up,  and  provided  not 
so  many  sections  are  sent  out  so  that  they  clog  the 
stream. 

Each  work  ticket  accompanying  a  box  shows  the 
number  of  pieces  in  the  box,  the  total  number  of  pieces 
in  the  order,  the  number  which  have  previously  been 
routed  through,  and  the  number  still  to  follow.  The 
workmen  as  well  as  the  foremen  can  therefore  tell  the 

progress  of  the  work. 
All  stockrooms  are  caged  in.  A  door  in  the  wire  has 

a  spring  lock  with  a  latch  inside.  Since  the  stock  clerk's 
desk  is  some  distance  from  this  door,  he  has  rigged  a 
strand  of  wire  from  his  desk  to  the  door-latch,  so  that 
he  may  admit  anybody  without  walking  to  the  door. 

How  THE  Size  of  an  Order  Is  Determined 

The  frequency  and  size  of  the  stock  orders  are  deter- 
mined in  the  administration  office. 

The  sales  department  keeps  statistics  of  its  sales, 
including  the  quantity  of  each  kind  and  size  of  product. 
From  these  statistics  are  determined  the  quantities  of 
each  product  that  should  be  kept  in  stock  in  the  main 
stockroom  ready  for  shipment.  The  stock  is  a  reservoir 
which  should  be  equal  to  the  total  demands  of  thousands 
of  scattered  customers,  who  order  in  all  sorts  of  quanti- 

ties, large  and  small.  The  minimum  stock  on  hand  must 
be  enough  to  take  care  of  all  reasonable  or  expected 
demands. 

The  stock  supervisor  or  the  sales  department  and  the 
general  superintendent  agree  as  to  the  amount  of  stock 
and  the  amount  of  each  product  .Avhich  shall  constitute 
a  standard  shop  order.  The  sales  department  sees  that 
it  shall  be  sufficient  to  cover  needs,  and  the  general 
superintendent  sees  that  the  standard  amount  shall 
be  economical  to  route  and  manufacture. 

As  soon  as  the  stock  for  an  article  gets  down  to  the 
minimum  quantity  the  stockroom  clerk  sends  a  requisi- 

tion to  the  production  supervisor  of  the  manufacturing 
department  for  the  standard  quantity.    The  production 
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FIG.  1.  BRACKET  ATTACHED  TO  MACHINE  AT  ONE  END : 
OTHER  END  SUPPORTED  BY  A  ROD  FROM  THE  FLOOR 

supervisor  then  makes  sure  that  he  has  the  requisite 
amount  of  proper  raw  material  stores  on  hand,  and  that 
the  factory  is  not  clogged  too  much  with  other  work 
but  what  it  can  fit  this  order  in.  He  then  gets  a  promise 
of  delivery  from  the  factory  itself  and  sends  down  the 
order.  At  the  same  time  he  tells  the  sales-department 
stock-supervisor  when  he  may  expect  the  finished  order 
to  be  in  the  stockroom. 

The  Production  Man 

There  is  also  a  production  man  under  the  works 
manager.  It  is  up  to  him  to  see  not  only  that  the  order 
can  be  made  or  that  the  material  is  in  the  stores,  but 
that  the  material  is  moved  out  of  the  stores  and  that 
the  order  is  made  and  how  it  is  going  to  be  made,  by 
just  which  machines,  and  on  what  schedule.  He  knows 
the  individual  machines  by  their  machine  numbers,  and 
the  workmen,  and  the  detailed  difficulties  that  are  apt 
to  come  up  at  certain  points. 

The  production  man  therefore  takes  the  order  as  it 

comes  from  the  general  superintendent's  department, 
and  applies  it.  He  has  made  out  a  standard  routing 
card  on  which  the  necessary  processes  are  printed  in 
proper  succession  and  opposite  each  process  he  writes 
in,  in  the  second  column,  the  department  which  is  to 
do  the  work,  and  in  the  third  column,  the  particular 
machine  which  is  to  do  that  process  on  that  order.  The 
next  column  is  left  blank  for  the  workman  to  fill  in  the 
time  he  received  the  work.  Columns  are  also  provided 
for  the  number  of  pieces  which  were  in  each  box  when 
the  workman  received  it  and  when  he  sent  it  on,  so  as 
to  show  any  shortage  from  spoiled  work. 

These  cards  therefore  determine  the  movement  of 
the  product  from  point  to  point  in  the  factory. 

The  trucks  used  for  moving  material  inside  the  fac- 
tory are  small,  light  and  of  a  peculiar  pattern.  They 

are  36  in.  long  by  20  in.  wide,  built  with  a  box-like 
frame-work  of  angle-iron,  so  that  the  surface  of  the  truck 
is  30  in.  from  the  floor.  The  top  is  of  wood  bound  on  the 
edges  by  the  angle  iron  of  the  frame.  The  two  strips 
of  framework  which  bound  the  right  and  left  edges  of 
the  top  extend  out  from  the  truck  for  5  in.  at  each  end 
to  furnish  a  hand  hold  and  are  the  only  handles.  This 
truck  is  pushed,  not  pulled,  by  these  handles. 

The  trucks  are  handled  by  young  men  called  "bell 
boys,"  of  whom  there  are  a  corps  in  each  plant.  When 
an  order  of  product  is  ready  to  move,  it  is  loaded  upon 

one  of  these  trucks ;  the  bell  boy  consults  the  move  card, 
gets  hold  of  the  truck  and  pushes  it  on  its  way. 

.  The  trucks  gradually  move  from  department  to  de- 
partment from  the  cut-off  or  automatic  room  to  the  final 

inspection  room  at  the  front  of  the  factory.  Therefore, 
whenever  a  bell  boy  has  an  errand  to  take  him  toward 
the  rear  of  the  factory  he  takes  an  empty  truck  back  to 
its  starting  point. 

From  the  ground  floor  to  the  second  floor  a  single 
elevator  is  rendered  sufficient  through  proper  routing 
of  the  work.  The  second  floor  contains  the  tap  and 
reamer  departments,  where  so  much  of  the  processes 
are  done  that  when  the  work  comes  down  it  is  on  its 
way  to  the  hardening  room  and  does  not  have  to  be 
taken  upstairs  again.  No  material  goes  up  on  the 
elevator  except  blanks  for  taps  and  reamers. 

Handling  Work  To  and  From  Machines 

The  same  shallow  wooden  boxes  in  which  instalments 
of  shop  orders  are  issued  from  the  stockroom  are  used 
at  the  machines.  Each  machine  is  provided  with  some 
sort  of  a  resting  place  for  a  box  of  blanks,  and  another 
resting  place  for  an  empty  box  to  receive  the  work  as 
fast  as  the  process  is  done  on  each  piece. 

The  box  of  blanks  is  generally  placed  where  the  left 
hand  of  the  operator  will  naturally  reach,  and  the 
product  box  at  his  right  hand.  This  order  is  reversed 
in  case  two  machines  are  so  related  that  the  one  on  the 
left  does  the  next  process  following  that  of  the  machine 
at  the  right.  In  this  case  the  product  box  of  one 
machine  is  the  blank  box  of  the  next  machine,  and  may 
be  situated  midway  between  them,  with  room  for  an 
extra  box  in  case  one  machine  gets  ahead  of  the  other. 

The  form  of  the  resting  place  for  the  product  box 
varies.  In  some  cases  it  is  a  small  table  or  bench. 
The  resting  place  for  the  work  box  is  sometimes  on  the 
truck  which  brought  it  to  the  machine,  and  which  is 
backed  up  and  left  there.  Another  truck  is  stationed 
on  the  other  side  of  the  worker,  with  empty  boxes  on  it 
to  receive  the  finished  work.  The  workman  automati- 

cally does  the  loading  of  the  truck;  thus,  the  product 
can  be  wheeled  away  without  rehandling. 

A  convenient  form  of  support  for  work  boxes  is  a 
bracket  made  of  strap  iron,  attached  either  partly  or 
completely  to  the  machine,  and  supported  by  it.  The 
form  of  bracket  attached  only  partly  to  the  machine, 
Fig.  1,  is  composed  of  a  strap  of  iron  bent  into  the 
shape  of  a  U  having  about  18  in.  between  the  arms. 
The  two  ends  are  bent  down  and  holes  bored  for  fasten- 

ing the  bracket  to  the  base  of  the  machine.    Under  the 

FIG.   2. 
BRACKET  FOR  SUPPORTING  PANS  TO   SERVE 

TWO  MACHINES 
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middle  point  of  the  U  a  half-inch  iron  rod  is  put,  reach- 
ing to  the  floor.  Since  the  strap-iron  ends  are  fastened 

firmly  to  the  machine,  this  makes  a  rigid  support. 
The  bracket  is  light,  inexpensive  and  can  be  applied 

to  the  most  convenient  point  of  almost  any  sort  of 
machine.  Near  the  front  and  back  ends  of  the  bracket 
sharp  steel  points  are  inserted.  These  engage  the  wood 
on  the  under  side  of  the  product  box  and  prevent  it 
being  shoved  off  by  accident. 

Another  economical  bracket  for  holding  work  boxes 
is  made  of  strap  and  angle  iron.  This  bracket  is  above 
the  machine  and  is  composed  of  a  rectangular  frame 
parellel  with  the  machine,  and  raised  above  it  on  four 
legs,  one  at  each  corner.  The  legs  fastened  to  the 
front  of  the  machine  are  shorter  than  those  at  the 
rear,  so  that  the  frame  slants  downward  toward  the 
front.  The  lower  or  front  edge  of  the  frame  is  made 
of  an  angle  iron  with  the  angle  up,  so  that  it  forms  a 
lip  that  prevents  the  boxes  placed  upon  the  frame  from 
sliding  down.  The  upper  or  rear  bar  of  the  frame  is 
made  of  flat  strap  iron. 

A  double  form  of  the  same  bracket  is  shown  in  Fig.  2, 
and  is  used  where  there  are  two  machines  back  to  back. 
Here  the  side  members  of  the  bracket  are  of  double 
length,  bent  in  the  middle  at  the  proper  angle  to  give 
the  right  slant  at  the  front  and  rear.  The  bracket  spans 
both  machines.  Two  of  the  legs  are  fastened  to  the 
front  of  one  machine,  two  to  the  front  of  the  other. 
The  bracket  holds  work  for  both  operators,  each  op- 

erator's work  facing  him  at  the  proper  slant  and  at  a 
convenient  position  over  his  machine. 

Boxes  Front  and  Rear 

In  another  department  there  is  a  machine  set  up  for 

practically  the  same  operation  all  the  time.  It  is  neces- 
sary for  the  operator  to  hold  the  work  in  place  against 

the  cutting  tooi  with  his  hand,  while  at  the  same  time 
locating  the  cut  from  lugs  in  the  chuck.  By  placing 
the  product  box  onlthe  rear  of  the  machine,  he  is  able  to 
simply  let  go  of  the  product  as  quick  as  the  cut  is 
finished,  instead  of  bringing  it  forward  again.  This 
speeds  up  his  work  by  a  considerable  ratio.  The  same 
idea  is  used  in  other  processes  and  machines. 

In  fact,  in  a  great  many  machines  the  principle  is 
used  of  delivering  the  finished  piece  of  work  to  a 
receiver  as  close  to  the  cutting  point  as  possible.  For 
instance,  the  receiving  mouth  of  a  chute  may  be  shoved 
up  directly  under  the  cutting  point,  or  within  a  few 
inches  of  it.  Such  chutes  discharge  either  into  a  prod- 

uct box  or  pail  on  the  floor,  or  to  a  product  box  at  the 
next  machine  which  is  to  do  the  next  process.  Waste 
motion  is  thus  cut  to  the  minimum. 

Chutes  o±  galvanized  sheet  iron  thus  used  were  de- 
scribed in  the  American  Machinist  on  page  1,069,  Vol. 

50.  The  same  article  on  page  1,068  calls  attention  to  the 
method  of  stopping  the  fall  of  small  threaded  work 
into  product  pails,  by  wooden  blocks  or  buffer  boards 
to  check  the  speed  so  that  the  threads  will  not  be  in- 
jured. 

Work,  especially  dies,  is  handled  mostly  in  shallow, 
flat  boxes  of  wood  through  the  factory.  Large  taps 
above  1-in.  pitch  diameter  are  up-ended  in  boards  having 
holes  bored  to  receive  them.  These  boards  also  count 

the  work  automatically,  as  the  number  of  holes  is  stand- 
ard. In  trucking,  several  boards  are  piled  one  on  top 

of  the  other,  each  board  resting  on  the  up-ended  taps  in 
the  board  below. 

Reamers  are  handled  in  similar  boards  or  deep  blocks. 

A  toolman  in  the  reamer  department  has  designed 
special  boards,  all  of  the  same  outside  dimensions,  and 
divided  into  smaller  compartments,  by  strips  of  i-in. 
wood,  the  number  of  compartments  varying  on  the 
different  boards  according  to  the  size  of  the  reamers 
they  are  to  hold.  Thus,  sixteen  small  reamers  may  fit 
on  one  board,  while  only  twelve  of  a  larger  size  will  fit 
on  another. 

All  work  arrives  at  the  final  inspection  room  in  the 
same  boxes,  boards  or  trays  in  which  it  was  handled 
through  the  shop.  As  fast  as  it  is  inspected  and  passed, 
however,  it  is  put  into  standard  steel  pans,  except 
the  large  taps,  which  are  left  up-ended  in  boards. 

Inspection 

Each  workman  has  a  tolerance  gage  on  his  machine, 
usually  a  snap  limit  gage,  and  workmen  who  deal  with 
the  threaded  portion  of  taps  and  dies  have  thread  limit 

gages. There  is  a  floor  inspector  in  each  department  who 
makes  the  rounds  and  tries  out  with  an  inspection  gage, 
either  of  the  snap  limit  or  the  rapid  inspection  snap 
variety,  the  product  of  the  machines,  thus  catching 
any  error  that  may  have  occurred  in  the  set-up  or  the 
wear  of  the  tools  used. 

All  gages  are  set  and  adjusted  by  a  gage  supervisor 
for  each  division  of  the  plant. 

Bench  inspectors  inspect  the  product  as  it  is  brought 
to  them  after  each  group  of  processes  and  usually  work 
with  rapid  inspection  gages.  In  some  cases  they  also 
count  the  work  and  keep  a  check  on  it. 

In  the  automatic  room,  for  instance,  where  small  tap 
blanks  are  cut  from  bars,  the  pails  of  blanks  from  the 
machines  are  taken  to  a  bench  in  the  end  of  this  room. 
Here  the  blanks  are  not  only  inspected  for  size  and- 
counted,  but  they  are  arranged  in  boxes  with  the 
standard  number  in  a  box.  For  instance,  half-inch  taps 
are  handled  400  in  a  box.  This  function  performed  by 
the  inspectors  for  small  taps  is  the  same  as  that  done 
by  the  stockroom  for  dies  and  large  taps. 
The  inspection  department  has  another  bench  in- 

stalled in  the  tap  department.  Here  taps  are  brought 
in  pails  or  boxes  after  each  group  of  processes  and  must 
be  passed  by  the  inspectors  before  going  on  to  the  next 
group.  This  keeps  the  finished  product  of  the  correct 
accuracy. 

Before  each  process  inspection,  the  oil  is  removed 
from  between  the  threads  of  the  taps  by  washing  in  hot 
soda  water. 

As  each  box  or  pan  of  product  reaches  the  hardening 
room,  the  foreman  places  in  it  a  slip  which  gives  in- 

structions to  the  workman  for  the  hardening  heat, 
tempering  heat,  and  time  for  tempering  bath. 

After  coming  out  of  the  tempering  bath  an  inspector 
tests  each  batch  of  work  with  a  file  and  quickly  catches 
any  irregularities  in  the  results  of  tempering.  The 
proper  tests,  by  the  way,  for  the  hardening  of  taps 
is  that  the  file  should  neither  slip  over  the  steel  as  if  it 
were  glass,  nor  bite  in,  but  just  barely  take  hold. 

By  the  time  the  product  is  ready  for  sale,  it  has  re- 
ceived fifteen  inspections.  Thus,  it  is  certain  not  only 

that  the  final  product  is  pretty  nearly  right  as  to  dimen- 
sions, but  that  spoiled  work  is  caught  as  soon  as  it  is 

spoiled,  and  is  not  handled  uselessly  beyond  that  point. 
One  or  two  wrong  pieces  in  a  thousand  may  not  only 
lose  a  reputation  for  the  manufacturer,  but  they  may 
also  cause  considerable  trouble  through  the  shop  itself. 

In  the  final  inspection  room  every  dimension  on  each 
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individual  piece  of  product  is  gone  over  with  limit 
gages  and  examined  with  a  magnifying  glass  for  rough- 

ness of  threads,  or  cracks  due  to  tempering.  To  catch 
any  concealed  flaw,  each  tap  is  put  into  a  torsion  tester 
before  being  finally  passed. 

The  final  inspection  room  is  partitioned  off  at  the 
extreme  front  of  the  building.  There  is  nobody  in  the 
room  but  inspectors,  so  they  can  concentrate  their  atten- 

tion on  their  work. 

The  last  process  is  to  clean  the  product  thoroughly 
with  gasoline  and  cover  each  piece  with  vaseline  to 
prevent  rust,  and  then  pack  in  steel  pans. 

Into  each  pan  is  tossed  a  "count  slip"  which  shows, 
not  the  theoretical  number  of  pieces  that  would  be  in 
the  pan  if  it  started  with  the  standard  number  and  none 
were  spoiled,  but  the  actual  number  of  finished  pieces 
in  that  particular  pan.  There  may  be,  for  instance,  397 
instead  of  the  theoretical  400.  This  slip  was  especially 
useful  during  the  war,  when  shipping  difficulties  arose 
simultaneously  with  an  increased  Government  demand 
for  small  tools.  More  pans  were  needed  to  handle  the 
product,  but  could  not  be  got  in  time.  Therefore,  the 
plan  of  standardized  numbers  of  pieces  in  every  box 
was  temporarily  abandoned,  and  as  many  pieces  were 
put  into  each  pan  as  it  would  possibly  hold.  Under 
these  circumstances  the  count  slips  became  especially 
important. 

Cutting  Screws  of  Quick  Lead 
By  E.  a.  Dixie 

Some  day  some,  enterprising  American  lathe  manu- 
facturer is  going  to  market  a  lathe  on  which  one  can 

cut  almost  any  screw  from,  say,  40  threads  per  inch 
up  to  a  lead  of  6,  or  even  12  inches.  In  order  to  do  this 
all  that  will  be  necessary  is  a  slight  lengthening  of  the 
headstock  of  the  lathe,  the  introduction  of  a  single 
small  pinion  and  washer,  and  a  slight  change  in  the 
manner  of  mounting  the  tumbler  gears.  In  this  article 
I  am  going  to  tell  him  how  to  do  it,  so  that  after  he 
reads,  it  will  be  up  to  him. 

The  lead  screws  of  foreign  lathes  are,  or  at  least  used 
to  be,  not  only  much  larger  in  diameter  than  those  of 
American  lathes  but  they  are  also  much  coarser  in  pitch ; 
for  instance,  when  I  served  my  apprenticeship,  the  lead 
screw  of  a  Scottish  engine  lathe  of  20-in.  swing  was 
from  2  to  21  in.  in  diameter  and  at  least  of  J-in.  lead. 
Lathes  of  10-in.  swing  had  leadscrews  of  i-in.  lead.  The 
change  gears  had  from  20  to  120  teeth,  rising  in 
increments  of  five. 

In  this  country,  however,  one  seldom  sees  lead  screws 
coarser  than  i  in.,  and  generally  they  are  as  fine  as  i  in. 

lead  on  lathes  up  to  18-in.  swing.  For  this  reason  the 
gear  ratio  must  be 
much  higher  and  the 
stresses  on  the  gear 
teeth  greater  when 
cutting  rapid  leads. 
In  our  shop  we  re- 

cently have  had  to 
cut  a  number  of 
screws  of  this  kind 
and  several  methods 

have  been  employed 
to  do  the  job,  all  of 
which    are    old,   but  fig.  i.    the  new^  pinion 

iJ'IG.  2.  CHANGE  GEARS  SET  UP  TO  CUT  3  IN.  LEAD 

there  is  one  that  is  so  little  known  and  so  superior  that 
it  should  be  given  publicity. 

The  usual  method  of  placing  a  large  gear  on  the  stud 
and  a  small  one  on  the  lead  screw  is  so  well  known 
that  it  is  unnecessary  to  do  more  than  call  attention  to 
it.  The  second  method — that  of  driving  the  lead  screw 
direct  and  turning  the  spindle  through  gearing  from 
the  lead  screw,  although  not  so  well. known,  is  not 
uncommon.  The  third  method  is  so  simple  that  it  has 
always  been  a  wonder  to  me  that.no  lathe  maker  has 
incorporated  it  in  the  design  of  his  product. 

The  speed  of  the  cone  with  relation  to  the  speed  of  the 
spindle  of  the  ordinary  engine  lathe  depends  on  the  ratio 
of  the  back  gearing.  In  conventional  engine-lathe  con- 

struction a  pinion  secured  to  the  small  end  of  the  cone 
drives  the  large  gear  on  the  quill  of  the  back  gear  and 
the  pinion  on  the  quill  drives  the  large  gear  which  is 
keyed  to  the  lathe  spindle. 

For  cutting  coarse  threads  the  lead  screw  must  turn 
faster  than  the  spindle,  the  speed  ratio  of  course  depend- 

ing upon  the  lead  of  the  lead  screw  relative  to  the  thread 
being  cut.  With  the  back  gears  engaged,  the  cone  is 
already  turning  faster  than  the  spindle,  so  it  is  obvious 
that  if  we  can  arrange  to  transmit  the  power  directly 
from  the  cone  to  the  leadscrew  through  suitable  gearing 
we  will  increase  the  speed  of  the  latter  without  the  dis- 

advantage of  increased  gear  ratios  an  consequent 
increased  gear-tooth  pressures.  The  change-gear  ratio 
required  to  cut  a  given  pitch  would  thus  be  reduced  in 
proportion  to  the  ratio  of  the  back  gears. 

For  instan<^,  let  us  say  this  ratio  is  six  toone  and  the 
lead  of  the  screw  one-sixth.  Under  the  usual  conditions 
with  equal  gears  oi  stud  and  screw\the  resultant  lead 
would  be  one-sixth,  or,  ■  as  commonly  spoken,  six  pitch 
(single  threads  only  being  considered).  If  the  trans- 

mission were  direct  from  the  cone,  the  lead  would  be  one inch. 

Several  lathes  in  the  shops  of  the  Taylor  &  Fenn  Co., 
Hartford,  Conn.,  have  been  adapted  by  Mr.  Wilkinson, 
foreman  of  the  lathe  department,  to  cut  coarse  lead 
worms  and  oil  grooves.  The  method  of  adaptation  is  as 
follows:     The  pinion  that  drives  the  tumbler  gears  is 
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FIG.  3.     CUTTING  AN  OIL  GROOVE   6-IN.  PITCH 

l-eplaced  by  a  pinion  of  the  same  width  of  face,  and  num- 
ber of  teeth,  the  new  pinion  being  pinned  to  the  cone 

pinion  and  turning  loose  upon  the  spindle.  Fig.  1 
shows  the  new  pinion  with  the  pins  fitted  tight  in  it  but 
loose  in  the  cone  pinion.  The  cone  with  the  new  pinion 
attached  to  it  is  slipped  on  the  spindle  and  the  spindle 
put  back  into  the  head  and  the  boxes  adjusted.  With 
this  arrangement  the  spindle  can,  as  usual,  be  driven  by 
the  back  gearing,  but  the  tumbler  gears  engage  with 
the  new  pinion  which  is  pinned  to  the  cone  pinion  and 
turns  with  the  cone. 

Fig.  2  shows  the  change  gears  of  a  lathe  thus 
equipped,  set  to  cut  a  lead  of  3  in.  In  Fig.  3  the  lathe  is 
cutting  an  oil  groove  with  a  lead  of  3  in.,  and  in  Fig.  4 
the  shape  and  setting  of  the  tool  for  doing  this  work 
may  be  seen. 

In  designing  a  lathe  to  incorporate  the  features  above 
outlined,  there  are  some  points  which  must  be  borne  in 
mind. 

An  extra  pinion  the  size  of  the  spindle  pinion  will  have 
to  be  attached  to  the  cone  pinion.  This  will  necessitate 
the  keying  of  the  spindle  pinion  further  from  the  cone 
by  an  amount  equal  to  the  width  of  face  of  this  extra 
pinion. 

As  the  tumbler  gear  will  be  required  sometimes  to 

engage  with  the  new  pinion  and  sometimes  with  the 
regular  one,  it  must  be  made  to  slide  on  its  shaft  in  a 

direction  parallel  to  the  lathe  spind'e.  Means  must  be provided  so  that  it  can  be  locked  in  either  position,  as 
some  unthinking  operator  may  attempt  to  engage  the 
tumbler  gear  with  both  pinions  at  the  same  time. 

Probably  the  simplest  way  to  avoid  disaster  from  this 
cause  would  be  to  put  a  washer  between  the  two  pinions, 
the  outside  diameter  of  which  should  be  equal  to  the  out- 

side diameter  of  the  pinions  between  which  it  is  placed. 
Fig.  5  shows  the  arrangement  of  new  pinion  and 

tumbler  gears.  To  illustrate  the  advantage  of  this 
arrangement  we  will  assume,  as  before,  a  lathe  in  which 
the  back  gear  ratio  is  six  to  one  and  the  screw  of  J  in. 
lead.  With  even  gears  on  stud  and  screw  and  the 
tumbler  gear  meshing  with  the  regular  spindle  pinion, 
the  lathe  would  cut  a  screw  of  J-in.  lead,  duplicating  the 
lead  screw.  By  shifting  the  tumbler  gear  lengthwise  of 
its  shaft  so  that  it  would  mesh  with  the  new  auxiliary 

Change  CearPnton  3fcofWifo 

FIG.  5. ARRANGEMENT  OF  EXTRA  PINION  AND 
TUMBLER  GEARS 

FIG.  4.   THE  TOOL 

cone  pinion  the  resulting  screw  would  be  of  1-in.  lead,  no 
other  change  being  necessary. 

Another  thing  that  the  lathe  designer  will  have  to  ' bear  in  mind  is  that  the  ratios  of  the  back  gears  will 
have  to  be  something  definite.  In  many  lathes,  as  at 

present  constructed,  this  ratio  is  a  more  or  less  com- 
plicated fraction.  This  will  have  to  be  changed  so  that 

the  speed  of  the  cone  is  some  exact  multiple  of  the 
spindle  speed. 

The  Trials  of  Old  Baldy— IV. 
By  a.  R.  Durant 

Old  Baldy,  the  somewhat  autocratic  boss  of  the  old 
Ajax  Works,  though  austere  and  forbidding  on  first 
acquaintance,  possessed  a  strong  sense  of  humor  and  a 
commendable  respect  for  justice.  He  could  tell  a  bluffer 
as  far  as  he  could  see  him,  and  occasionally  put  one  of 
them  on  the  payroll  apparently  for  the  sake  of  having 
some  fun  with  him. 

One  such  came  to  work  one  morning  and  after  falling 
down  on  several  minor  jobs  Old  Baldy  asked  him  if  he 

could  run  a  "Dutch  planer."  Mr.  Bluffer  looked  long- 
ingly out  of  the  tail  of  his  eye  at  Slim  Benson,  who  was 

sitting  on  a  soap-box  and  leaning  comfortably  against 
a  post  as  he  presided  over  the  deliberate  movements  of 
the  big  planer  at  the  end  of  the  shop,  as  he  replied :  Oh, 
yes!  I  ran  one  for  years  up  at  the  old  Dingumbob 

works — the  biggest  one  in  the  shop,  too!" 
"Well!"  says  Baldy,  producing  a  14-in.  bastard  file 

from  a  nearby  bench  drawer,  "here  is  the  biggest  one 
we  got :  you  can  take  the  roughing  cut  over  that  row  of 

castings  there  on  the  bench." 
Mr.  Bluffer  took  a  cut  'cross-lots  in  the  direction  of 

the  nearest  saloon.    He  hasn't  come  back  yet. 
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Common  Errors  in  the  Designing  and 

Machining  of  Bearings* By  CHRISTOPHER  H.  BIERBAUM 

After  presenting  ten  principles  relating  to  the  de- 
sign, construction  and  operation  of  journal  bear- 
ings, based  on  what  is  now  known  concerning  the 

laws  of  lubrication,  the  author  disctisses  among 
other  things  oil  grooves  and  their  proper  distribu- 

tion, the  disadvantages  of  tight-fitting  bushings, 
proper  methods  of  finishing  brasses  to  provide  for 
expansion  when  running,  and  proper  methods  of 
clamping  bearings  during  tooling.  He  then  takes 
up  the  matter  of  the  tools  employed  in  machining 
bearings  and  shows  by  rvwmerous  photomicro- 

graphs of  finished  surfaces  the  importance  of 
using  sharp  tools  with  the  proper  rake  in  order 
that  the  crystalline  structure  of  the  surface  ma- 

terial of  the  bearing  may  not  be  so  crushed  and 
compacted  that  it  will  fail  to  function  as  a  normal 
bearing  alloy. 

IN  CONSIDERING  the  subject  of  bearings,  their  de- 
sign, construction  and  lubrication,  it  is  desirable  to 

have  in  mind  the  fundamental  laws  discovered  by 
Tower,  Thurston,  Goodman,  Lasche,  Stribeck  and  others. 
Taking  the  work  of  these  investigators  in  the  light  of 
what  is  now  known  concerning  these  laws,  it  follows  that 
in  the  operation  of  a  properly  designed,  constructed  and 
lubricated  bearing  we  may  lay  down  the  following  ten 
principles : 

1.  The  bearing  surfaces  are  completely  separated  by 
a  film  of  oil. 

2.  The  friction  of  operation  is  the  fluid  friction  in 
the  oil  film,  and  adequate  thickness  of  film  is  essential. 

a 
FIG.  1. EFFICIENT  METHOD  OF  LUBRICATING  A  CRANK- 

PIN  BEARING 

3.  During  construction  proper  clearance  or  space 
should  be  provided  for  a  normal  thickness  of  oil  film. 

4.  The  advance  edge  of  a  bearing  surface  must  be 
rounded  or  chamfered  off  in  order  to  permit  a  support- 

ing film  of  oil  to  form. 
5.  The  oil  film  forms  most  effectively  upon  a  bearing 

surface,  the  advance  edge  of  which  is  at  right  angles  to 
the  direction  of  motion. 

6.  An  increase  of  speed  increases  the  thickness  of 
film,  all  other  conditions  remaining  constant  and  clear- 

ance permitting. 
7.  An  increase  in  the  viscosity  of  the  oil  increases 

the  thickness  of  film,  all  other  conditions  remaining  con- 
stant and  clearance  permitting. 

8.  The  larger  the  unbroken  film  of  oil,  the  greater 
will  be  the  average  pressure-supporting  capacity  per 
unit  area,  other  conditions  remaining  constant. 

FIG. 
SECTIONS    OF    AN    ORDINARY    BUSHING    DRIVEN 

INTO  A  CAST-IRON  HOUSING 

•From  a  paper  presented  at  the  Annual  Meeting,  December, 
1919,  of  The  American-  Society  of  Mechanical  Engxneeks,  New York. 

9.  Every  unnecessary  oil  groove  or  interruption  in 
the  continuity  of  the  oil  film  reduces  the  supporting 
capacity  of  the  film. 

10.  For  every  bearing  condition  there  is  a  film  thick- 
ness corresponding  to  maximum  lubrication  efficiency. 

The  law  governing  the  proper  thickness  of  oil  film  has 

not  as  yet  been  investigated  to  the  extent  that  the  im- 
portance of  the  subject  demands.  In  modern  machinery 

the  average  thickness  of  film  varies  from  0.0002  to 
0.006  inch. 

Precautions  Regarding  Oil  Grooves 

The  application  of  the  known  laws  can  be  discussed 
to  the  best  advantage  by  considering  specific  cases.  Fig. 
1  represents  a  theoretical  ideal,  as  well  as  a  practical  and 
efficient,  method  of  lubricating  a  crankpin  bearing,  the 

journal  receiving  oil  through  the  crankpin.  The  rota- 
tion of  the  crankshaft  is  in  the  direction  indicated  by 

the  upper  arrow,  and  in  the  position  shown  the  engine 
is  on  a  dead  center  at  a  point  of  reversal  of  pressure. 
The  direction  of  relative  motion  of  the  rubbing  surfaces 
is  shown  by  the  two  arrows  at  the  right  of  the  figure. 
The  oil  film  enveloping  the  right  half  of  the  crankpin 
has  been  completely  restored  during  the  stroke  just 
finished,  since  the  oil  groove  passed  over  this  half  of  the 
bearing  while  no  pressure  was  being  exerted  upon  it. 
After  the  dead  center  has  been  passed,  the  entire  pres- 

sure is  then  exerted  upon  the  crankpin  with  its  fully 
restored  oil  film,  and  at  the  same  time  the  oil  groove 
wipes  over  the  other  half  of  the  bearing  and  restores  its 
oil  film  while  no  pressure  is  being  exerted  upon  it,  after 
which  it  in  turn  is  ready  to  receive  a  reversal  of  pressure 
upon  a  fully  restored  oil  film.    Thus,  both  halves  of  this 
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crankpin  bearing  present  alternately,  for  the  maximum 
pressure  of  each  stroke,  a  complete  and  uninterrupted 
surface  for  maintaining  the  film  on  an  area  equal  to  the 
projected  area  of  the  crankpin,  but  it  is  impossible  to 
obtain  so  perfect  a  condition  of  lubrication  in  a  bearing 
having  the  old-fashioned  cross  oil  grooves  which  are  still 
too  often  found  in  this  class  of  bearing. 

l:jj FIG.    3. PROPER    METHOD    OF    FINISHING    CRANKSHAFT 
BRASSES  TO  PROVIDE  FOR  EXPANSION 

In  many  cases  oil  grooves  are  necessary  evils,  which 
should  be  minimized  as  much  as  possible  by  avoiding 
a  useless  excess  of  grooves  and  especially  grooves  in  the 
direct  line  of  maximum  pressure  of  the  bearing. 

Disadvantages  of  Tight-Fitting  Bushings 

Fig.  2  shows  a  transverse  and  a  longitudinal  section 
of  an  ordinary  bushing  driven  into  a  cast-iron  housing. 
As  all  bearing  alloys  have  a  coefficient  of  expansion 
higher  than  that  of  cast  iron,  and  as  the  bearing  is 
directly  subject  to  the  friction  of  the  journal,  it  follows 

FIG.  5. SHARP  EDGE  OF  AN  OIL  GROOVE  PRODUCED  BY 
AN  ORDINARY   TOOL 

that  the  bearing  is  at  a  higher  temperature  than  the 
cast-iron  housing  and  must  have  an  appreciable  outward 
expansion  when  in  operation. 

When  a  bushing  is  driven  in  too  tight,  although  it  has 
been  reamed  before  being  placed  in  service,  the  amount 
of  clearance  which  it  will  then  have  becomes  a  matter 

of  guesswork  and  the  amount  of  oil-film  space  provided 
an  uncertainty.  The  idea  that  bushings  must  be  driven 
in  tightly  in  order  to  hold  them  in  place  is  fundamentally 
wrong.  For  all  ordinary  machinery  it  will  suffice  if  a 
bushing  may  be  driven  in  place  with  a  blow  of  the  hand 
or  with  a  small  block  of  wood.  The  provision  for  fasten- 

ing the  bushing  in  place  should  be  such  that  it  will  not 
bind  or  clamp  the  latter  against  outward  expansion.  In 
the  construction  shown  in  Fig.  2  a  setscrew  engages  a 
hole  in  the  bushing,  but  does  not,  however,  bottom  in 
the  hole. 

Fig.  3  shows  a  crankpin  bearing  finished  in  a  manner 

providing  for  necessary  expansion  in  service.  The 
edges  of  the  half-bearings  should  bear  solidly  against 
each  other  and  should  exert  a  pressure  against  each 
other  somewhat  in  excess  of  the.  maximum  crankpin 
load.  The  outer  surface  of  both  bearings  near  these 
edges  should  be  relieved  so  as  not  to  bear  upon  the 
straps,  as  shown,  somewhat  exaggerated,  in  Fig.  3.  The 
four  corners  of  the  bearings  should  be  relieved  in  like 
manner  so  that  the  horizontal  thrust  will  be  mainly 
borne  upon  the  surfaces  falling  within  the  area  of  the 

FIG.    4. 
IMPROPER    METHOD    OF    CLAMPING   A    BUSHING 

FOR  TOOLING 

horizontal  projection  of  the  crankpin.  A  bearing  thus 
constructed  expands  with  the  first  slight  increase  of 
temperature,  relieving  the  crankpin  instead  of  clamping 
it  as  when  these  precautions  are  not  taken. 

Mention  may  here  be  made  of  a  class  of  bearings 
which  together  witli  their  supports  are  often  improperly 
designed;  namely,  self-oiling  ring  bushings.  These  are 
nearly  cut  in  half  at  mid-length  in  order  to  provide  space 
in  which  the  ring  may  operate,  and  the  supporting  wall 
beneath  the  bushing  is  slotted  correspondingly  at  the 
center  to  permit  the  insertion  of  the  ring  into  the  oil 
well.  This  often  unduly  weakens  the  bearing  at  a  point 
where  normally  the  greatest  film  pressure  is  exerted. 
In  general,  much  of  the  trouble  at  present  encountered 
in  bearings  can  be  overcome  by  simply  increasing  the 

FIG.  6.      IMPROPER  FOR.MS  OF  TOOLS 

strength  and  rigidity  of  the  bearings  and  their  supports, 
since  an  insensible  amount  of  distortion  and  deflection 
is  sufficient  to  produce  all  manner  of  annoyances. 

Beakings  Should  Be  Clamped  Endwise 
FOR  Tooling 

Fig.  4  shows  end  and  longitudinal  views  of  an  im- 
properly clamped  bushing.  With  a  i-in.  16-thread  set- 

screw  and  the  application  of,  say,  a  50-lb.  pull  upon  a 
12-in.  monkey  wrench,  a  pressure  of  50,000  lb.  can  be 
carelessly  exerted  upon  the  bushing  in  question.  Bush- 

ings tooled  when  clamped  in  the  manner  shown  seldom 
have  a  bore  that  even  approaches  a  true  cylindrical  sur- 

face, and  if  they  are  then  driven  upon  an  arbor  and  fin- 
ished on  the  outside  a  very  inaccurate  product  is  the  re- 
sult. The  best  and  most  satisfactory  method  of  holding 

bushings  for  tooling  is  that  of  clamping  them  endwise. 
The  matter  of  chamfering  oil-groove  edges  deserves 
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special  attention  in  that  all  ad- 
vance edges  of  a  bearing:  should 

be  rounded  and  chamfered  off, 
and  the  fact  that  this  work 
should  be  done  after  all  of  the 
other  tooling  has  been  completed, 
is  important.  At  A,  Fig.  5,  is 
shown  an  ordinary  lathe  tool  at 
the  edge  of  a  groove  on  a  finished 
surface.  There  are  two  forces 
exerted  upon  any  surface  which 
is  being  tooled,  one  horizontal  or 
parallel  to  the  finished  surface 
and  the  other  vertical  or  in  a  di- 

rection normal  to  that  surface. 
The  resultant  of  these  forces  is 
a  force  indicated  by  the  dotted  arrow,  in  a  direction 
tending  to  deflect  the  edge  of  the  groove  obliquely 
downward,  producing  an  effect  which  is  shown  some- 

what exaggerated  at  B.  An  injurious  effect  is  pro- 
duced in  a  bearing  if  any  tooling  is  done  after  the  oil 

grooves  have  been  cut,  especially  so  if  the  direction  of 
rotation  of  the  journal  is  opposite  to  that  of  the  tooling. 
In  all  cases  sharp  edges  of  the  groove  prevent  the 
formation  of  an  adequate  oil  film  and  should  be  care- 

fully avoided. 

For  best  results  it  is  necessarj'  that  a  cutting  tool 
should  have  rake.  The  tools  shown  in  Fig.  6  would  be 
readily  condemned  even  by  a  person  with  a  very  limited 

FIG.     7.      CROSS  -  SEC- 
TION    OF     ONE     OF 

THE  TEETH  OF  A 
WORMWHEEL. 

FIG.    8.      PHOTOMICROGRAPH   OF  FIELD   AT   a,   FIG.   7    (60 
MAGNIFICATIONS),    SHOWING    DISTURBANCE    OF 

CRYSTALLINE  STRUCTURE  DUE  TO  THE  USE 

OF   A   DULL   '"OOL   IN   HOBBING 

shop  experience,  and  no  journeyman  machinist  would 
think  of  setting  a  lathe  tool  as  shown  at  A,  a  planer  tool 
as  at  B,  or  a  boring  tool  as  at  C.  In  the  last-mentioned 
case  the  amount  of  radial  pressure  which  it  exerts  upon 
the  finished  surface  is  far  in  excess  of  what  is  necessary. 
Consider,  now,  the  standard  multiple-cutting-edge 
reamer  which  is  very  often  used  in  finishing  bearings. 
A  2J-in.  reamer  would  have,  say,  fourteen  edges  and  the 
amount  of  bursting  or  internal  pressure  that  it  would 
exert  within  a  bushing  would  be  at  least  fourteen  times 
that  exerted  in  case  the  bushing  were  reamed  with  only 
one  improper  tool  as  shown  at  C. 

The  final  finishing  in  bearings  should  be  done  by 
reamers  or  cutting  heads  having  only  one  or  a  limited 
number  of  cutting  edges,  and  these  cutting  edges  should 

have  the  proper  amount  of  rake — such  as  would  be  given 
to  any  other  proper  cutting  tool.  Experiments  made  in 
a  large  manufacturing  plant  on  bushings  of  the  same 
dimensions,  from  the  same  lot  of  material,  finished  at 
the  same  time,  some,  however,  being  reamed  with  the 
standard  multiple-cutting-edge  reamer  and  others  with 
a  single  cutting  blade,  showed  that  after  a  storage  of 
six  months  those  bushings  which  had  been  reamed  with 
a  proper  single  cutting  edge  retained  their  accuracy 
and  shape  much  better  than  those  finished  with  the  so- 
called  standard  reamer.  The  latter  bushings  exhibited 
a  decided  tendency  to  decrease  in  inside  diameter  and  to 
assume  inaccurate,  elliptical  forms. 

In  order  to  obtain  the  full  value  of  bearing  alloys  it 
is  necessary  that  these  alloys  should  be  presented  as 
bearing  surfaces  having  their  natural  crystallization 
undisturbed.  The  hard  or  bearing  crystals  should  be 
embedded  in  a  softer  material,  permitting  the  former 
to  adapt  themselves  to  the  journal  surface.  The  softer 
crystals  under  proper  service  conditions  will  wear 
slightly  below  the  surface  of  the  harder  crystals.  In 
order  to  retain  these  conditions  it  is  necessary  to  pre- 

serve the  natural  crystallization  upon  the  bearing  sur- 
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FIG.   9.     PHOTOMICROGRAPH  OF  EDGE  6,  FIG.  7    (90  MAG- 
NIFICATIONS), SHOWING  THAT  A  SHARP  TOOL  PROP- 

ERLY   GROUND    WILL    NOT    DISTURB    THE 
CRYSTALLINE  STRUCTURE 

FIGS.    10    AND    11.     PHOTOMICROGRAPHS    OF   THE    INNER 
EDGE    OF    A    BUSHING    FINISHED    WITH    A    DULL 

BROACH     (60    MAGNIFICATIONS).     SHOWING 
MUTILATION  OF  THE  SURFACE  MATERIAL 

faces,  but  this  cannot  obtain  where  they  have  been 
mutilated  by  improper  tooling.  This  mutilation  of  the 
bearing  surfaces  gives  rise  to  the  crushing  of  the  harder 
crystals  and  embeds  these  crushed  particles  into  a  com- 

pressed material  which  does  not  function  as  a  normal 
bearing  alloy. 

An  illustration  of  this  is  furnished  by  the  bronze 
wormwheel  of  a  certain  motor-truck  drive  in  which  the 
teeth  had  been  finished  with  a  dull  hob.  Fig.  7  showing 
a  cross-section  of  one  of  the  teeth.  After  giving  unsatis- 

factory service  the  wormwheel  was  examined  in  the  usual 
way  by  chemical  and  physical  tests,  neither  of  which 
showed  any  defect  whatsoever.  On  the  other  hand, 
microscopic  examination  showed  that  the  trouble  was 
due  to  improper  tooling.  Fig.  8  shows  a  photomicro- 

graph ic  section  of  a  field  at  A,  Fig.  7.  This  view  clearly 
shows  that  the  natural  crystallization  of  the  greater  part 
of  the  area  has  been  distributed,  and  that  the  edge  of 
the  tooth  has  had  a  cold-rolled  or  wire-drawn  effect  pro- 

duced upon  it  by  improper  tooling,  which  proved  to  be 
the  sole  cause  for  the  very  unsatisfactory  performance 
which  this  wheel  gave  in  service.  Fig.  9  shows  a  mag- 

nification of  part  of  the  edge  B  of  Fig.  7,  the  inner  edge 
or  surface  of  this  wheel  from  which  it  is  centered  upon 
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its  spider.  This  surface  had  been  tooled  with  a  single 
cut,  the  tool  ground  and  set  so  as  to  produce  a  smooth 
finished  surface,  showing  that  it  is  an  easy  matter  to 
cut  a  bronze  surface  satisfactorily  without  distorting 
the  natural  orientation  of  its  crystalline  structure. 

Figs.  10  and  11  are  photomicrographic  sections  of  the 
inner  edges  of  a  bronze  bushing  which  had  been  finished 
by  broaching  with  a  dull  broach.  These  micrographs 
show  that  the  surface  material  has  been  distinctly  muti- 

lated and  that  the  compression  of  the  material  upon  the 

bearing  surface  is  very  uneven,  and  they  prove  conclu- 
sively that  this  treatment  is  not  conducive  to  best  serv- 

ice requirements. 

A  Sound  Detector 
By  Cyril  B.  Clark 

The  article  by  D.  C.  Cook  entitled  "Locating  Knocks 
in  Motors,"  and  published  on  page  1064,  vol.  51  of 
American  Machinist,  brings  to  mind  an  experiment 
with  a  similar  device,  but  for  an  entirely  different  pur- 

pose. Our  plant  covered  considerable  territory  and  was 
equipped  with  a  sprinkler  fire-protection  system.    Two 

THE    SOUND    DETECTOR 

large  tanks  held  the  immediate  water  supply  and  at  the 
time  of  which  I  write  it  had  been  discovered  that  about 

12,000  gal.  of  water  was  getting  away  every  twenty- 
four  hours  by  some  unseen  course. 

An  old  telephone  receiver  was  procured,  the  magnet 
removed  and  a  drill  rod  of  about  No.  8  gage  was 
attached  to  the  inner  side  of  the  diaphragm.  The  wire 
extended  two  feet  or  so  from  the  small  end  of  the 
receiver  case  which  latter  was  bushed  with  a  common 
cork  to  prevent  the  wire  from  rattling  against  the  sides 
of  the  hole. 

With  this  device  we  went  "looking"  for  the  run-away 
water.  It  was  a  short  job.  Outside  of  every  building 
were  one  or  more  valves  to  control  the  water  supply 
from  the  mains  underground.  The  stem  packing  of 
several  of  these  valves  was  found  to  be  leaking  and  as 
the  plant  was  beside  a  river  and  the  soil  was  porous  the 
water  got  away  unnoticed. 

With  the  sound  transmitter  a  very  small  leakage  could 
be  distinctly  heard  even  though  six  feet  under  ground. 

Repairing  Expansion  Reamers 
By  W.  F.  Hollis 

The  expansion  reamer  shown  in  the  cut  is  a  rather 
fragile  tool,  and  to  throw  one  away  when  broken, 
especially  if  it  happens  to  be  a  new  reamer,  is  a  dis- 

heartening loss ;  but  to  be  able  to  save  them  for  further 
use  instead  of  scrapping  them  is  a  saving  of  importance 
— a  practical  example  of  true  conservation  a£  resources. 

They  usually  break  at  the  end  of  the  slots  as  shown 
at  A  and  B  where  the  blades  join  the  solid  body  and 
as  a  result  of  one  of  the  following  causes:  by  a  novice 

not  being  sufficiently  cautious  when  using  a  new,  sharp 
reamer  and  overfeeding  it  to  the  point  of  sticking, 

or  "hogging  in" ;  by  those  who  desire  to  enlarge  a  hole 
"just  a  trifle"  more  and  who,  misjudging  the  amount  of 
expansion  the  tool  will  stand,  screw  in  the  expanding 
plug  until  they  overstep  the  limit  of  the  blades;  or, 
when  the  reamer  rolls  off  the  bench  onto  the  floor. 

To  repair  the  reamers  when  thus  broken,  reduce  the 
diameter  of  pilot  or  wrench  end  (or  both  ends  for  that 
matter,  which  has  often  been  done)   i  in.  and  of  suflS- 

REPAIRING   AN   EXPANSION   REAMER 

cient  length  to  allow  the  fitting  on  of  a  tight  steel  sleeve 
well  over  the  broken  ends  of  blades,  and  they  will 
be  reclaimed  to  do  service  for  years  to  come. 

Having  seen  dozens  of  reamers  broken  in  the  manners 
stated,  I  think  it  would  be  a  matter  of  good  business 
for  the  makers  of  such  tools  to  adopt  a  policy  of  draw- 

ing the  blades  at  the  weak  point,  as  indicated,  to  a 
spring  temper,  thereby  giving  them  a  longer  life;  for 
many  who  do  not  know  how  to  repair  them,  refrain 
from  buying  them  on  account  of  this  weakness. 
As  a  further  precautionary  measure,  the  reamers, 

before  and  after  being  used,  should  be  incased  in  a 

_^  piece  of  standard  commercial  ribbed-rubber  tubing. 
This  not  only  stops  them  from  rolling  but  should 

they  accidentally  be  dropped  on  the  floor  the  chance 
of  breakage  will  be  greatly  lessened.  It  also  serves  as 
a  protection  for  the  cutting  edges. 

Converting  a  Shaping  Machine  to  a 
Power  Hacksaw 

By  Hiram  Hicks 

I  would  like  to  ask  Wm.  Denton  who,  on  page  307 
of  American  Machinist,  describes  the  conversion  of  a 
shaper  into  a  power  hacksawing  machine,  what  was 
the  range  of  sizes  that  the  machine  was  capable  of 
covering,  without  vertical  movement  of  the  tool  slide 
(which    involves   personal    attendance)  ? 

If  he  put  a  2-in.  bar  in  the  vise  and  started  the 
saw  anywhere  near   level,   at  the  end  of  the  stroke 

EXTREME  POSITIONS  OF  SAW  FRAME 

the  saw  would  occupy  the  position  shown  at  A  in  the 
illustration,  unless  it  were  held  up  by  the  limiting 

screw;  in  which  case  it  wouldn't  saw.  If  he  started 
the  saw  with  the  tool  slide  low  enough  to  cut  clear 
through  the  bar  without  further  attention  the  saw 
frame  would  assume  the  position  shown  at  B  as  the 
ram  came  forward. 

If  he  set  the  tool  slide  in  the  middle  he  would  get 
both  movements  (at  different  parts  of  the  cut)  without 
reaching  the  extreme  of  either. 

In  any  case,  in  my  opinion  the  saw  would  promptly 
"bust." 
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The  Evolution  of  the  Workshop — VIII 

THE  bes
t  sources  of

 
information 

 
in  re- 

gard to  the  machine 

shops  come  from  England 

and  France.  The  patent 

lists  of  England  give  some 
idea  of  the  machines  which 

were  thought  to  be  in  de- 
mand, while  a  number  of 

highly  important  indus- 
trial treatises  published 

in  France  present  us  with 

splendid  engravings,  illus- 
trating the  more  advanced 

conditions  in  the  shops  of 
that  era. 

In  England  the  new 

prosperity  of  the  iron  in- 
dustry, due  to  the  use  of 

coke  to  take  the  place  of 
the  failing  supply  of  char- 

coal, gave  rise  to  a  score 
of  important  inventions  in 
this  field  as  contrasted 
with  practically  none  in 
the  previous  half  of  the 
century.  The  mere  fact, 
however,  that  an  English 
patent  was  allowed  was  no 
proof  that  an  invention  had  not  already  been  experi- 

mented with  abroad. 

In  1759  a  patent  for  rolling  metals  with  shaped  roll- 
ers was  allowed  to  Thomas  Blockley.  This  had  been 

attempted  before,  but  how  successfully  is  uncertain. 
An  important  idea  was  involved  in  the  patent  allowed  to 
James  Knight  in  1762.  This  was  to  place  the  ball  of 
hot  iron  from  the  furnace  into  a  screw  engine,  which 
was  worked  by  a  heavy  fly,  to  flatten  the  ball,  and  the 
cutters  which  were  in  the  same  box  as  the  press  were  to 
chop  or  slit  it  into  blooms. 

An  interesting  invention  of  1768  was  that  of  George 
Whately    for   plating    wire    by    placing    a    silver    strip 

By  H.  H.  MANCHESTER 

The  Second  Half  of  the  18th  Century 
The  discovery  and  icse  of  coke  to  replace  the  rapidly 

vanishing  supply  of  charcoal  is  responsible  for  the  re- 
juvenation of  the  English  ironworking  industry.  Vari- 

ous government  publications  in  both  England  and  France 
afford  excellent  records  of  the  advancement  in  this 
period  which  just  precedes  the  machine-tool  era. 

(Part  VII  was  imblished  in  our  April  1  issue.) 

PKIMITIVE  DIE  PRESSING  IN  FRANCE 

cut  or 
dies IS 

surface  off 
involved    : 

metal, 
n    that 

on  top  of  it  with  borax  be- 
tween and  drawing  out  the 

two. 
The  rolling  of  metals 

was  probably  being  car- 
ried on  successfully  at  that 

date,  for  in  1769  we  find 
Richard  Ford  patenting  a 
machine  with  multiple 
rollers  for  this  purpose. 

In  1774  Thomas  Griffin  at- 
tempted to  use  a  windmill 

to  furnish  power  for 
stamping  and  rolling  such 
material  as  tin  foil. 

The  increasing  use  of 
the  lathe  is  suggested  by 

the  patent  of  William  She- 
ward  in  1775  for  finishing 
the  eyes  of  needles  by 
means  of  a  lathe  carrying 
a  small  drill  or  a  reamer. 

What  may  be  considered 
an  advanced  notice  of  the 

milling  machine  is  the  pat- 
ent of  John  Talbot  in  1778 

for  a  circular  file,  or  cut- 
ter, or  large  toothed 

wheel  for  taking  the  outer 
The  idea  of  pressing  with 
of    William    Bell    in    1779 

for  pressing  out  metal  buttons  and  buckles  between 
rollers  into  which  had  been  cut  the  proper  design. 

The  general  conception  of  the  possibilities  of  roll- 
ing was  rapidly  advancing,  for  in  178S  William 

Playfair  took  out  a  patent  for  the  rolling  or  stamp- 
ing of  horseshoes;  while  Henry  Cort,  the  same  man  who 

invented  puddling,  received  a  patent  in  1784  for  weld- 
ing iron  fagots  by  rolling,  after  heating  them  in  a  fur- 

nace. Two  years  later  John  Butler  suggested  the  use 
of  grooved  rollers  to  produce  various  shapes  of  bars  and 
bolts.     In  1790  John  Wilkinson  received  a  patent  for 
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FIG.   49.     GRINDING  CUTLERY 

drawing  and  rolling  lead  pipe,  and  two  years  later 
devised  an  alternating  motion  for  rollers  to  allow  them 
to  be  rolled  back  and  forth  over  a  plate.  Another 
patent  for  a  series  of  rollers  for  use  on  metals  was 
granted  John  Hazeldine  in  1798. 

The  use  of  the  lathe  was  likewise  increasing  if  we 
may  judge  from  the  fact  that  in  1793  Samuel  Benton 
invented  a  reciprocating  lathe  to  be  used,  as  he  put  it, 
for  bending  and  curving,  boring,  mortising,  turning  and 
chucking. 

It  will  be  observed  that  although  Watt  invented  his 
steam  engine  in  1767,  there  was,  up  to  the  close  of  the 
century,  no  notable  attempt  to  apply  it  to  machines  for 
the  working  of  metals.  These  seem  to  have  been  limited 
to  the  use  of  muscular  and  hand  power.  This  is  evinced 
not  only  by  the  list  of  English  patents  and  other  evi- 

dences of  the  conditions  in  England,  but  even  more 
strongly  by  the  industrial  treatises  published  under  the 
patronage  of  the  French  government. 

These  treatises  on  various  phases  of  industry  were 

embodied  in  the  "Arts  et  Metiers,"  the  publication  of 
which  began  in  1761  and  extended  over  some  10  years, 

and  in  the  "Encyclopedie  des  Arts  et  Sciences,"  the 
printing  of  which  commenced  in  1762  and  likewise 
extended  over  a  number  of  years.  The  illustrations  in 
these  two  publications  are  much  the  same,  but  those  in 

the  "Encyclopedie  Methodique,"  the  first  volume  of 
which  appeared  in  1785,  show  a  good  many  changes 
which  had  taken  place  in  the  meantime. 

From  the  viewpoint  of  the  evolution  of  the  shop  from 
nand  work  to  machinery,  it  is  almost  as  important  to 
note  the  work  that  was  still  done  almost  exclusively  by 
hand,  as  that  to  which  machines  were  already  beginning 
to  be  applied. 

In  a  treatise  of  1761  we  find  that  in  the  forging  of 
anchors,  water  power  was  in  common  use  to  work  the 
bellows  and  the  tilt  hammer,  and  hand  cranes  were 
employed  to  help  move  the  material,  but  the  rest  of  the 
work  was  practically  all  done  by  hand.  One  noticeable 
improvement  was  a  springing  bar  at  the  top  of  the  rise 
of  the  tilt  hammer  to  give  it  an  impetus  for  the  blow. 

In  nail  and  pin  making  the  heading  machines,  already 
mentioned  under  the  date  of  1718,  were  still  in  use  as 
well  as  were  the  turning  of  the  wire  for  pin  heads  and 
grindstones  run  by  flywheels  for  sharpening  the  points. 

In  brass  work  in  1764  an  ordinary  tilt  hammer  was 
used  for  plates,  and  interesting  variations  in  the  form 
of  the  hammer  for  beating  out  vessels  of  various  shapes. 
A  representative  engraving  of  1767  indicates  that  the 

methods  of  the  period  in  an  ironworker's  shop  involved 
the  use  of  various  forms  of  forges,  anvils,  vises,  tongs, 
files  and  hammers.  Other  plates  of  the  time  are  more 
or  less  copies  of  those  published  fifty  years  before,  and 

PIG.   50.     A  SUTTING  MILL  FOR  IRON 

FIG.  51.  IRON-WORKING  LATHE  WITH  CRUDE  SLIDE  REST 

show  that  hand  work  was  usually  employed  in  beating 
and  punching  out  ornaments  and  iron.  One  interesting 
subject  of  1767  is  the  making  of  springs  for  coaches  and 
wagons.  The  only  type  shown  as  in  use  for  that  pur- 

pose is  the  strap  spring,  the  work  being  done  by  hand. 
A  treatise  of  1771  on  cutlery  illustrates  a  shop  with 

a  forge,  anvils,  and  various  tools.  The  grinding  was 
done  with  wheels  often  turned  by  hand.  There  was 
considerable  work  with  a  file,  and  the  finishing  was  like- 

wise hand  work. 

In  the  making  of  the  finer  instruments,  such  as  were 
used  in  surgery,  however,  we  find  various  small 
machines  employed.  One  form  of  a  lathe  was  used  for 
turning  lancets,  and  other  forms  for  various  other  sur- 

gical instruments.  Lathes  were  regularly  in  use  for 
boring  small  holes  with  exactness.  A  very  important 
picture  in  this  treatise.  Fig.  48,  illustrates  an  early 
form  of  die  pressing  in  which  some  of  the  small  instru- 

ments were  actually  pressed  out  by  means  of  molds  and 
some  form  of  squeezer.  Another  interesting  cut  on  this 
same  subject.  Fig.  49,  depicts  a  sharpening  room  where 
the  grindstones  are  turned  by  waterwheels  through 
shafts  and  belts,  and  the  sharpening  is  done  by  work- 

men while  lying  flat  on  their  stomachs  upon  an  incline 
reaching  from  the  floor  to  the  top  of  the  grindstone. 



April  22,  1920 Get  Increased  Production — With  Improved  Machinery 
891 

This  position  was  adopted  to 
aid  the  workman  as  much  as 
possible  in  avoiding  the 
breathing  in  of  dust  from  the 
wheel.  This  was  particularly 

important  in  some  depart- 
ments of  cutlery  making 

where  the  grinding  was  done 
dry.  In  this  connection  it  is 
recorded  that  the  condition 
surrounding  the  grinding  of 
forks  at  that  date  were  so  bad 
that  the  average  age  of  the 
workman  was  only  about  forty 
years. 

Probably  the  most  complete 

bird's-eye  view  of  the  work- 
shop toward  the  end  of  the 

18th  Centruy  is  that  furnished 

by  the  articles  of  the  "Ency- 
clopedie  Methodique."  As  this 
was    published    to    show    the 
best  methods  in  use  in  the  various  industries  of  the  time, 

it  is  only  fair  to  presume  that  it  included  about  all  ma- 
chines whose  practical  value  had  already  been  proved 

in   France. 

Needles  were  made  almost  entirely  by  hand,  and  so 

were  large  nails.  The  large  nails,  as  in  England,  were 

headed  by  being  inserted  while  hot  in  a  vertical  die  and 
the  head  beaten  with  a  hammer  to  fit  the  matrix  at  the 
top  of  the  die.  Pins  and  small  nails,  however,  were 
headed  with  the  foot  machines  mentioned  in  the  previous 
article. 

There  is  a  splendid  picture  of  a  slitting  mill  for  iron. 
Fig.  50,  and  still  another  very  important  one  showing 
the  use  of  a  duplex  machine  for  slitting.  Big  shears 
were  also  employed  for  cutting  thin  iron  plates.  For 
such  heavy  products  as  anchors  and  anvils,  tilt  ham- 

mers and  cranes  were  em.ployed,  but  no  other  important 
machinery.  Where  heavy  boring  was  required,  we  find 
the  use  of  machines  run  by  water  and  horsepower.  Bor- 

ing machines  of  this  character  are  illustrated  as  being 
used  on  cannon,  arquebuses  and  rifles. 

Lathes  are  illustrated  in  a  special  article  which  pic- 
tures a  lathe  for  all  materials,  and  another  especially  for 

iron.  Here  also  we  find  the  first  steps  toward  a  slide 
rest  in  devices  to  hold  various  tools,  as  depicted  in  one 
engraving  showing  the  turning  of  iron.  Fig.  51,  and  in 
another  illustrating  work  on  silver  plate.  Fig.  52.  Lathe 
work  is  also  pictured  in  the  making  of  metal  buttons, 
and  especially  in  the  manufacture  of  vises  where  it  is 

FIG.    52.      TURNING    A    SILVER    PLATE    OF    IRREGULAR 
OUTLINE.     NOTE  THE  TOOL  CONTROLLING 

ARRANGEMENT 

FIG.  53.     MAKING  VISE  SCREWS 

employed  in  cutting  the  threads  of  the  screws,  Fig.  53. 
Wire-drawing  machines  are  shown  in  the  article  on 

brass  and  in  the  making  of  iron  wire.  Here  the  power 
was  obtained  by  a  waterwheel.  The  shaft  from  this 
had  short  arms  which  drew  heavy  pincers  gripping  the 
wire  a  few  inches  and  then  released  them.  This  opera- 

tion drew  the  wire,  and  a  workman  wound  up  the  slack 
and  saw  that  the  pincers  took  another  grip. 

A  pressing  and  punching  machine  was  used  on  money, 
and  one  of  a  somewhat  different  type  on  buttons,  buckles 
and  other  small  articles. 

Good  examples  of  grinding  and  polishing  machinery 
run  by  water  power  are  shown  in  the  work  of  polish- 

ing, furbishing  and  sharpening  swords  and  similar 
weapons.  Both  shafts  and  belts  were  employed,  but  up 
to  this  date  the  belt  seems  to  have  been  merely  a  round 
rope.  The  workmen  employed  at  the  grinding  and 
polishing  stones  are,  as  in  a  case  already  noted,  lying 
inclined  on  their  stomachs  with  their  faces  practically 
level  with  the  stone. 

It  is  important  to  note  trades  in  which  machinery 
seems  not  to  have  been  introduced  as  yet.  The  most 
important  among  those  where  only  the  simplest  hand 
machines,  if  any,  were  employed,  were  balance  making, 
gold  beating,  chain  making,  wheelwrighting,  tinsmithing, 
engraving,  spur  making,  zinc  smithing,  clock  making, 
horseshoe  forging  and  stove  making. 

This  brings  u^  to  what  might  be  called  the  beginning 
of  the  machine-tool  era,  which  started  in  England  at 
the  very  end  of  the  18th  Century. 

Machining  Monel  Metal  Carbureter 
Float  Points 

By  Philip  S.  Dodd 
The  International  Nickel  Co.,  New  York 

In  the  article  under  the  above  heading  on  page  629, 

American  Machinist,  W.  H.  Addis  makes  some  state- 
ments regarding  monel  metal  which  are  not  correct. 

In  the  first  place,  monel  metal  is  a  nickel  alloy,  made 
up  of  67  per  cent  nickel,  28  per  cent  copper  and  5 
per  cent  other  metals.  This  formula,  as  the  reader 
will  note,  is  entirely  different  from  the  one  given  by Mr.  Addis. 

Another  thing — far  from  being  soft,  monel  metal  is 
as  strong  as  mild  steel. 
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Location  of  Flaws  in  Rifle-Barrel  Steel  by 
Magnetic  Analysis 

By  R.  L.  SANFORD  and  WM.  B.  KOUWENHOVEN 
U.    S.    Bureau   of   Standards 

One  of  the  practical  applications  of  magnetic 
analysis  consists  of  the  detection  of  flaws  in  bar 
stock  used  in  the  manufacture  of  steel  products. 
At  the  request  of  the  Ordnance  Department  of 
the  Army  and  the  Winchester  Repeating  Arms 
Co.,  an  investigation  was  undertaken  during  the 
vjar  with  the  end  in  view  of  applying  this  method 
of  magnetic  analysis  to  the  testing  of  rifle-barrel 
steel. 

IN  VIEW  of  the  fact  that  flaws,  generally  consisting 
of  pipes  or  slag  inclusions,  interfere  with  the  drill- 

ing of  rifle  barrels  or  may  possibly  affect  their 
strength,  it  was  considered  that  a  nondestructive  test 
which  would  detect  and  locate  such  flaws  before  further 
work  had  been  done  on  the  barrels  would  prove  to  be  of 
great  value.  Such  a  method  of  inspection  would  make 
possible  not  only  the  rejection  of  faulty  material,  but 
also  the  acceptance  of  all  the  satisfactory  bars  in  a  given 
shipment  and  thus  effect  a  great  saving  both  of  material 
and  labor.  It  is  the  object  of  this  paper  to  describe  the 
apparatus  used  in  the  investigation  and  to  present  the 
results  thus  far  obtained. 

The  method  employed  was  that  of  the  determination 
of  the  degree  of  magnetic  uniformity  along  the  length 
of  the  bars,  based  upon  the  theory  that  if  a  bar  is  uni- 

form magnetically  along  its  length,  it  is  also  uniform 
mechanically. 

A  number  of  barrel  forgings  were  first  tested  by  a 
point-by-point  method  originally  used  for  the  exam- 

ination of  bars  intended  for  magnetic   standards  and 

m 

6  4  0  4  a 

Distance  along  bar  C-M 

FIG.    1.      MAGNETIC   UNIFORMITY  CURVE— PIPED  SAMPLE 

which  has  already  been  described.'  Fig.  1  shows  a  speci- 
men curve  obtained  by  this  method,  and  Fig.  2  shows 

the  flaw  which  was  indicated  by  this  curve. 

FIG. 2.      FI^W    INDICATED    BY 
CURVE  IN  FIG.   1 

Since  this  method  is  not  adapted  to  the  examination 
of  very  long  bars,  and  is  too  time-consuming  for  a  com- 

mercial test,  it  was  decided  to  use  a  somewhat  different 

method,  substantially  similar  to  that  used  by  Burrows' 
for  the  examin- 

ation of  steel  rails. 
In  this  method  the 

magnetizing  force ' is  applied  by  means 
of  a  solenoid  which 
surrounds  the  bar 
and  travels  along 

its  length.  Mounted 
within  this  magnet- 

izing solenoid  is  a 
test  coil  by  means 
of  which  variations 

in  magnetic  flux 
within  the  bar  can 
be  measured.  If  the 
bar  is  magnetically 
uniform  along  its 

length  its  perme- 
ability is  constant 

for  a  given  mag- 
netizing force  and  the  magnetic  flux  at  each  point, 

as  the  solenoid  is  moving  along,  is  constant.  If 
this  is  the  case,  there  will  be  no  electromotive 
force  induced  in  the  test  coil  as  the  solenoid  travels  the 
length  of  the  bar.  If,  on  the  other  hand,  the  permea- 

bility is  not  constant,  the  flux  will  vary  and  a  corre- 
sponding electromotive  force  will  be  induced  in  the  test 

coil  which,  if  the  coils  are  moved  at  a  constant  speed 
along  the  bar,  is  proportional  to  the  change  in  flux.  If, 
instead  of  using  a  single  test  coil  in  the  manner  just 
described,  we  use  two  test  coils  connected  in  series 
opposition  we  obtain  a  result  that  is  practically  not 
affected  by  slight  variations  in  the  magnetizing  current 
during  a  run,  as  any  variations  in  flux  linked  with  one 
coil  is  neutralized  by  corresponding  changes  in  the 
other. 

Description  of  Apparatus  and  Procedure 

Fig.  3  is  a  photograph  of  the  apparatus  as  set  up  at 
the  Bureau  of  Standards  for  preliminary  experiments 
before  it  was  taken  to  the  Winchester  plant  at  New 
Haven  for  test  under  factory  conditions.  The  bar  to  be 
examined  is  clamped  at  the  centers  of  two  triangular 
end  plates  of  cast  iron.  These  end  plates  are  supported 
by  three  wrought-iron  pipes  which  also  constitute  the 
return  circuit  for  the  magnetic  flux  induced  in  the  tost 
bar. 

The  magnetizing  solenoid,  which  is  shown  in  more 
detail  in  Fig.  4,  is  supported  between  the  pipes  by  means 
of  cords  running  over  pulleys  and  carrying  counter- 

weights which  hang  inside  the  supporting  pipes.  One 
of  these  cords   is  continuous   and    runs   over   a   drum 

'Sanford,  The  Determination  of  the  Degree  of  Uniformity  of 
Bars  for  Magnetic  Standards,  Bureau  of  Standards  Scientific 
Papers  No.    295. 

'Burrows,  Correlation  of  the  Magnetic  and  Mechanical  Proper- 
ties of  Steel,  Bureau  of  Standards  Scientific  Papers  No.  272.  p. 

203. 



April  22,  1920 Get  Increased  Production — With  Improved  Machinery 
893 

FIG.  3.     THE  TESTING  APPARATUS 

mounted  on  the  shaft  of  a  small  electric  motor.  By 
means  of  this  arrangement  the  coils  can  be  run  up  and 
down  along  the  length  of  the  bar.  Magnetizing  current 
is  supplied  to  the  solenoid  by  means  of  a  storage  battery 
and  regulated  by  means  of  sliding  rheostats.  The  guid- 

ing rollers  shown  in  Fig.  4  were  later  arranged  to  bear 
on  the  test  bar  instead  of  on  the  iron  pipes,  as  it  was 

found  that  many  of  the  bai-s  were  not  straight.  The  test 
coils  are  mounted  on  a  separate  tube  and  their  position 
is  adjustable.  These  test  coils  have  500  turns  eadh,  and 
ai'e  connected  through  suitable  resistances  to  the  gal- 

vanometer shown  at  the  right  of  the  apparatus. 

Deflections  of  the  galvanometer  are  observed  by  means 
of  a  spot  of  light  reflected  from  its  mirror  onto  a 
ground-glass  scale.  Permanent  records  of  these  deflec- 

tions are  made  by  means  of  a  photographic  arrangement 
v?hich  consists  of  a  long  light-tight  box  upon  one  end  of 

MAGNETIZING 
CIRCUIT 

FIG.    5.      DIAGRAM,  OF  ELECTRICAL   CONNECTIONS 

which  is  mounted  an  ordinary  oscillograph  drum  which 
carries  the  photographic  film.  This  drum  is  rotated  at 
the  proper  speed  by  means  of  a  belt  connected  to  the 
driving  motor  of  the  aj^aratus.  By  means  of  contacts 
located  at  one-foot  intervals  on  the  driving  cord,  a  light 
is  flashed  inside  the  box  which  makes  a  record  on  the 
film  for  each  foot  of  travel,  and  thus  affords  a  means  for 

locating  the  position  on  the  bar  of  any  observed  non- 
uniformity.  A  diagram  of  the  electrical  connections  is 
given  in  Fig.  5. 
When  a  photographic  record  indicating  the  magnetic 

uniformity  of  a  bar  is  to  be  made,  the  procedure  is  as 
follows:  The  bar  is  clamped  in  the  apparatus,  the  gal- 

vanometer circuit  is  then  closed,  and  the  drum  carrying 
the  photographic  film  is  given  one  complete  revolution. 

FIG.7 

FIG.  6.  RECORD  WITH  .SINGLE  TEST  COIL.     FIG.  7. 

WITH  DIFFERENTIAL  TEST  COIL 
RECORD 

FIG.   4.     SOLENOID  AND  TEST  COILS 

The  spot  of  light  reflected  from  the  galvanometer  mirror 

thereby  traces  a  straight  line  which  serves  as  the  refer- 
ence axis.  The  switch  M  is  then  closed  and  the  mag- 

netizing current  is  adjusted  to  the  proper  value  by 

means  of  the  regulating  rheostat  R.  With  the  galvano- 
meter connected  either  to  the  single  test  coil  or  the 

differential  coils  as  desired,  the  driving  motor  is  then 

started  and  the  coil  is  run  the  length  of  the  specimen 
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with  the  film  holder  rotating  at  a  uniform  speed.  Most 
of  the  records  have  been  made  by  running  the  coils  in 
one  direction  with  the  galvanometer  connected  to  the 
single  test  coil,  and  in  the  other  direction  with  the 
galvanometer  connected  to  the  differential  coils.  Fig. 
6  shows  a  record  taken  by  the  use  of  the  single  coil, 
and  Fig.  7  shows  the  corresponding  record  taken  with 
the  differential  coils.  A  rectangle  is  drawn  on  each 
of  these  records  to  show  the  position  and  extent  of  a 
strip  of  transformer  iron  which  was  attached  to  the 
bar  in  order  to  give  the  effect  of  a  flaw. 

Preliminary  Study  and  Adjustment 

After  the  apparatus  was  completed  and  set  up  in  the 
laboratory,  it  was  necessary  to  consider  a  number  of 
points  in  connection  with  its  operation  and  to  decide 
upon  the  proper  adjustment  of  the  test  coils.  The  points 
to  be  considered  included  the  proper  flux  density  B  in 
the  specimen,  the  proper  speed  for  the  moving  coils,  the 
period  of  the  galvanometer  and,  as  just  mentioned,  the 
best  location  of  the  test  coils.  As  a  result  of  observa- 

tions taken  under  a  great  variety  of  conditions,  it  was 
found  that  a  flux  density  of  approximately  15,000 
gausses  gives  the  best  results.  The  speed  of  travel 
finally  adopted  was  approximately  one-half  foot  per  sec- 

ond.   It  is  necessary  in  order  to  insure  that  the  record 
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FIG.  8.     DIMENSIONS  OF  ADDED  STRIPS 

gives  a  true  indication  of  the  condition  of  the  specimens 
that  the  galvanometer  have  a  fairly  short  period.  If  the 
period  is  too  long,  the  galvanometer  does  not  follow 
closely  the  changes  in  the  induced  electromotive  force. 
A  period  of  approximately  one  second  was  found  to  be 
satisfactory.  The  photograph  of  the  test  coils  Shows 
only  two  coils  in  position.  For  convenience,  ii(JWever,  &, 
third  coil  was  made,  and  the  differential  toils  were 
located  10  cm.  apart  and  equidistant  from  the  single 
coil  which  was  located  at  the  middle  of  the  magnetizing 
solenoid.  With  this  symmetrical  arrangement,  records 
could  be  duplicated  by  running  the  coils  in  either  direc- 
tion. 

Preliminary  Exploration  Made 

A  preliminary  exploration  to  determine  the  flux  dis^ 
tribution  along  the  specimen  for  different  positions  of 
the  magnetizing  solenoid  was  made  by  a  point-by-point 
method,  using  the  single  test  coil  connected  to  a  ballistic 
galvanometer.  Readings  were  taken  upon  reversal  of 
the  magnetizing  current.  The  result  of  this  exploration 
showed  that,  for  a  given  magnetizing  current,  the  flux 
is  constant  at  different  points  along  a  uniform  bar 
except  for  the  regions  very  near  the  ends. 

In  order  to  study  the  effect  of  flaws  varying  in  extent 
and  kind,  a  number  of  records  were  made  on  a  bar  pre- 

viously found  to  be  uniform,  to  which  were  attached 

strips  of  transformer  steel  of  various  shapes  and  sizes. 
This  procedure  was  necessary,  because  of  the  difficulty 
of  producing  longitudinal  flaws  by  artificial  means. 
Fig.  8  shows  the  shapes  and  dimensions  of  the  strips 
thus  used.  Figs.  9  to  12,  inclusive,  are  records  obtained 
in  this  way.  The  location  and  shape  of  the  added  strip 
is  indicated  in  each  case  upon  the  record.  The  figures 
show  records  taken  both  by  means  of  the  single  test  coil 

FIG.I2 

FIGS.  9  TO  12.     RECORDS  OBTAINED  FROM  ADDED  STRIPS 
OF   VARIOUS   SHAPES   AND  SIZES 
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and  by  means  of  the  differential  coils.  Figs.  13  and  14 
show  the  effect  of  various  treatments  on  a  bar  originally 
uniform.  The  treatments  given,  and  the  locations,  are 
indicated  in  the  figures.  It  was  at  first  feared  that,  due 
to  the  sensitiveness  of  the  method,  spurious  indications 
would  be  obtained  for  bars  which  had  been  slightly  bent 
during  shipment  and  handling  at  the  factory.  The  re- 

sult of  this  last  test,  however,  indicates  that  such  is  not 
the  case. 

After  the  preliminary  experiments  just  described,  the 
apparatus  was  shipped  to  the  plant  of  the  Winchester 
Repeating  Arms  Co.,  at  New  Haven,  and  there  set  up 
for  final  trial. 

Experimental  Results 

The  greatest  difficulty  in  this  line  of  investigation 
lies  in  the  interpretation  of  the  results.  This  is  due  to 
the  fact  that  there  are  many  causes  which  may  produce 

magnetic    inhomogeneity   and    it    is   difficult   to   differ- 

FIOS.   13  AND  14.     EFFECT  OF  VARIOUS  TREATMENTS  ON 
A  BAR  THAT  WAS  ORIGINALLY  UNIFORM 

entiate  between  them.  The  work  at  New  Haven  was  done 
with  the  end  in  view  of  obtaining  data  which  would 
establish  the  amount  of  variation  and  the  type  of  curve 
which  accompanies  a  pipe.  The  procedure  was  to  make 
records  of  bars  which  in  a  preliminary  test  showed  large 
variations.  These  bars  were  chosen  from  lots  of  steel 
which  had  previously  been  rejected  as  the  result  of  tests 
in  the  drilling  shop.  It  is  an  interesting  fact  that  even 
though  this  lot  of  steel  had  previously  been  rejected  on 
account  of  pipes,  not  a  single  pipe  was  discovered  in  the 
drilling  tests  on  samples  for  which  records  of  the  mag- 

netic uniformity  had  been  obtained.  This  is  true  of  all 
the  steel  examined  up  to  Mar.  31,  1919. 

Records  of  Magnetic  Homogeneity 

Figs.  15  and  16  show  records  of  the  degree  of  mag- 
netic homogeneity  of  four  bars  of  steel.  These  records 

were  made  with  the  differential  test  coils  and  with  a 
fairly  low  sensitivity  of  the  galvanometer.  The  portions 
of  these  bars  from  which  barrel  lengths  were  cut  are 
indicated  in  the  figure.  Barrels  A,  B,  C,  and  D,  cut 
from  bars  1  and  9  and  those  cut  from  the  entire  length 
of  bars  2  and  4  were  sent  to  the  shop  for  drilling  tests. 

Barrels  B  and  D  gave  trouble  in  drilling  and  each  de- 
stroyed the  edge  of  a  drill,  thus  necessitating  the  use  of 

a  new  drill  to  finish  the  bore.  None  of  the  other  barrels 
gave  trouble  and  the  inside  surfaces  of  all  were  smooth 
and  bright.  In  view  of  the  fact  that  additional  data 
is  necessary  in  order  to  draw  satisfactory  conclusions, 
the  Winchester  Repeating  Arms  Co.  is  continuing  the 
investigation. 

This    paper    describes    an    investigation    which    was 

undertaken  for  the  purpose  of  determining  whether  an 
application  of  magnetic  analysis  was  practicable  for  the 
detection  of  flaws  in  rifle-barrel  steel.  By  means  of 
apparatus  especially  constructed  for  the  purpose  a  large 
number  of  bars  were  explored  for  magnetic  uniformity 
along  their  length.    In  spite  of  the  fact  that  these  bars 

FIGS.  15  AND  16.     RECORDS  OF  THE  DEGREE  OF  MAGNETIC 
HOMOGENEITY  OP  FOUR   BARS   OF  STEEL 

were  taken  from  material  which  had  previously  been 
rejected  as  the  result  of  drilling  tests,  not  one  was  found 
which  contained  a  pipe.  The  results  obtained,  however, 
demonstrated  that  the  method  is  amply  sensitive  to 
detect  and  locate  flaws.  Further  study  is  necessary  to 
determine  to  what  degree  the  sensitivity  of  the  appar- 

atus should  be  reduced  in  order  not  to  cause  the  rejec- 
tion of  material  which  is  satisfactory  for  all  practical 

purposes,  and  also  to  determine  the  type  and  magnitude 
of  the  effect  which  will  be  produced  by  a  pipe.  For  this 
reason  the  work  is  being  continued  by  the  Winchester 

Repeating  Arms  Co.,  who  co-operated  in  the  investi- 
gation and  at  whose  plant  the  apparatus  has  been  in- stalled. 

The  authors  wish  to  take  this  opportunity  to  acknowl- 
edge their  indebtedness  to  J.  S.  Gravely,  M.  F.  Fischer, 

and  J.  S.  Becker  for  their  valuable  assistance  in  carry- 
ing out  this  investigation. 

There  was  a  station  mechanic  who  could  not  under- 
stand why  a  man  younger  in  the  service  was  made  fore- 
man instead  of  him.  One  day  the  foreman  left  an 

outline  of  some  work  for  the  mechanic  to  do.  In  too 
literally  following  instructions,  the  mechanic  burnt 
out  some  valuable  equipment  and  shut  the  plant  down. 

Taken  to  task,  he  exclaimed:  "I  didn't  make  the  'bull,' 
he  did  it!  /  only  did  what  he  told  me  to."  Still  the 
mechanic  wonders  why  he  was  not  made  foreman. — Power. 
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Putting  the  Motor  Together 
By  FRED  H.  COLVIN 
Editor,  Avicriran  ^fachinist 

THE  assembling  methods  described  in  this  article 

are  used  by  the  Chandler  Motor  Car  Co.,  Cleve- 
land, Ohio,  and  are  of  interest  in  showing  some 

of  those  which  have  been  found  satisfactory  and 
economical  in  the  production  program.  Figs.  1  and  2 
show  two  of  the  sub-assem- 

blies, the  first  being  the 
bolting  of  the  connecting 
rods  to  the  crankshaft,  and 
the  second,  the  studding  of 
the  crankcase.  Fig.  1  shows 
the  curved  cheeks  of  the 
crankshaft  and  the  spacing 
of  the  crankpins.  The  three 
cranks  and  connecting  rods 
are  separated  into  groups, 
indicating  that  the  cylin- 

ders are  cast  in  two  blocks  of  three,  as  shown  in  Fig.  4. 
The  flywheel  end  of  the  crankshaft  is  held  in  a  bench 

vise,  while  the  outer  end  is  supported  on  a  stand,  as 
can  be  seen.  The  rods  are  then  attached  to  the  crank- 
pins  and  tested  to  determine  whether  the  fit  is  of  the 
kind  desired.  Removing  or  replacing  shims  enables  the 
assembler  to  secure  the  correct  fit. 

In  the  meantime,  the  crankcases,  which  arc  in  another 
department,  are  being  studded  for  the  main  bearings, 
four  studs  being  used  for  each  bearing.  These  crank- 
cases  are  mounted  on  very  simple  trucks  or  carriers 
as  can  be  seen  in  Fig.  2.     The  trucks  run  in  a  channel 

or  track  which  is  at  the 

proper  height  to  bring  the 
cases  at  a  convenient  height 
for  the  workmen.  These 
cases  move  along  from  one 
position  to  another,  finally 

going  to  the  motor-assem- 
bly department  after  they 

are  completely  studded  and 
inspected. 

After  the  connecting  rods 
are  assembled  on  the  crank- 

shaft, the  whole  sub-assembly  is  placed  in  a  specially 
constructed  oil  tank,  which  is  arranged  so  that  the 
crankshaft  can  be  driven  while  the  connecting  rods  are 
held  in  a  vertical  position.  This  is  simply  the  Chandler 
method  of  running  the  connecting-rod  bearings  in,  and 
seems  to  work  out  very  satisfactorily.  After  running 
in  for  a  specified  time,  the  crankshafts  are  assembled 

The  methods  used  in  assembling  a  motor,  just 
as  those  used  in  machining  the  parts,  depend 
to  a  large  extent  upon  the  amount  of  the  pro- 

duction required.  Modern  methods,  however, 
demand  that  practically  no  hand-fitting  takes 
place  in  the  assembling  department,  even  with 
small  production. 
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FIG.     3.       ASSEMBLING     STAND    AND     TRACK 

in  the  crankcase  as  shown  in  Fig.  3,  and  the  pistons 
put  in  place.  This  part  of  the  assembly  has  not  been 
completed,  as  one  of  the  rods  can  be  seen  without  a 
piston. 

Assembling  Stand  and  Track 

This  view  also  gives  a  good  idea  of  the  assembling 
stand  with  its  swiveling  frame  and  its  large  casters, 
and  also  the  track  in  which  the  casters  run.  The  base 
of  the  truck  is  square  and  the  casters  are  equidistant 
from  one  another.  This  enables  the  truck  to  be  readily 
shifted  from  one  direction  to  the  other  by  means  of  the 
special  curved  corner  plates  in  the  track,  shown  at  A, 
B  and  C.  In  this  case,  the  truck  has  just  been  moved 
to  its  present  position  from  the  track  shown  on  the 
right,  and,  by  pushing  in  the  other  direction,  the  casters 
easily  swivel  and  enable  the  truck  to  be  moved  down  the 

other  track.  This  arrangement  obviates  the  necessity 
of  employing  turntables,  which  are  not  only  much  more 
expensive  to  install  but  are  also  more  or  less  of  a 
nuisance  in  several  ways. 

Clamps  for  Holding  Piston  Rings  In 

After  the  crankshaft,  connecting  rods  and  pistons 
are  in  place,  the  camshaft,  water  pump  and  magneto 
are  assembled,  as  shown  in  Fig.  4.  This  also  shows 
how  the  cylinder  blocks,  of  three  cylinders  each,  are 
put  in  place.  With  crankshaft  so  turned  that  the 
pistons  come  in  the  position  shown,  the  clamps  A  are 
placed  around  the  piston  rings  and  tightened  sufficiently 
to  close  the  rings  to  the  cylinder  diameter.  These 
clamps  are  not  screwed  up  so  tightly,  however,  as  to 
prevent  their  being  easily  pushed  out  of  the  way  by 
the  cylinder  block  as  it  is  lowered  into  place.  As  soon 
as  all  the  rings  are  entered  in  the  cylinder  bore,  the 
clamps  are  removed  by  simply  loosening  the  bolts  and 
swinging  them  out  of  the  way  so  that  the  cylinders 
can  be  lowered  into  place.  The  cylinder  blocks  are 
not  so  heavy  as  to  be  difficult  to  handle,  and,  as  can 
be  seen  in  the  illustration,  one  man  is  lowering  a  block 
over  the  pistons. 

The  Final  Assembling  Operation 

The  linal  assembling  operation  is  to  face  the  end  of 
the  crankcase  square  with  the  crankshaft,  so  that  the 
transmission  unit  may  be  in  line  with  it  when  the  clutch 
and  transmission  are  assembled.  To  do  this  the  crank- 

shaft is  driven  from  the  front  end  by  the  special  electric 
motor  reduction-drive  A,  Fig.  5,  while  the  facing  heacj 
B  is  bolted  to  the  flywheel  in  place  of  the  clutch unit. 

This  head  carries  a  special  facing  tool  at  C,  this  being 
controlled  by  the  star  feed  wheel  at  D,  and  is  fed 
out  as  the  crankshaft  is  revolved,  comparatively  slow 
by  the  reduction  drive  A.  The  stationary  or  feeding  pin 
E  is  attached  to  the  arm  F,  the  end  of  which  rests 
on  the  floor  to  prevent  it  turning.  This  gives  a  posi- 

tive method  of  securing  a  square  face  on  the  end  of 
the  crankcase.  This  figure  also  gives  a  good  view  of 
the  assembling  stand. 
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FIG.   4.      PUTTING  ON  CYLINDERS FIG.    5.      FACING   END   OF  CRANKCASE 



898 AMERICAN    MACHINIST Vol.  52,  No.  17 

Micrometer  Attachment  for  Calipers 
By  N.  Renwick 
Sydney,  Australia 

I  have  used  the  attachment  shown  in  Fig.  1  for 
.some  time  and  have  found  it  useful  both  on  calipers 
and  in  the  lathe.  It  can  be  used  for  fine  adjustment 
on  outside,  inside,  or  hermaphrodite  calipers;  it  can 
also  be  attached  to  a  depth  gage,  or  used  on  a  scribing 
block  as  a  height  gage. 

For  setting  a  taper  in  the  lathe  it  may  be  attached 
to  a  piece  of  drill  rod  held  in  the  toolpost.     A  plug 

set  to  read  rightly  for  outside  calipers  (which  is  best) 

it  reads  the  wrong  way  for  inside.  This  may  be  over- 
come by  double  marking,  but  I  find  it  quite  convenient 

without  this. 
Details  of  construction  are  shown  in  Fig.  2. 

Lathe  Chuck  as  Work  Holder  on 
Drilling  Machine 

By  H.  H.  Parker 

An  old  universal  lathe  chuck  of  6  in.  or  more  in 
diameter,  with  the  flange  removed  from  the  back  to 
give  a  flat  bearing  surface,  will  be  found  convenient 
to  hold  washers,  stub  shafts,  bolts  and  other  small  pieces 
of  work  for  end  drilling  in  the  drill  press.    The  chuck 

FIGS.  1  AND  2.     A  MICROMETER  ATTACHMENT  FOR  CALI- 
PERS, SHOWING  DETAILS  OF  CONSTRUCTTION 

gage  or  something  with  the  correct  laper  is  held 
between  the  centers,  and  the  crossfeed  moved  forward 
until  the  end  of  the  spindle  is  about  ii  in.  from  the 
surface  at  the  small  end  of  the  gage.  The  thimble  is 
then  turned  into  contact  and  the  reading  taken.  The 
thimble  (not  the  crossfeed)  is  then  screwed  back  and 
the  carriage  moved  up  to  the  large  end,  where  the 
reading  is  taken.  If  both  readings  are  the  same,  the 
taper  is  correct,  but  if  the  taper  reads  larger  at  one 
end,  that  end  should  be  moved  slightly  away  from  the 
operator. 

One  slight   inconvenience  is  that  if  the  marking  is 

LATHE   CHUCK  TO   HOLD  WORK 
FOR   DRILLING 

rests  vertically  on  the  table  and  may  or  may  not  be 
clamped  dowTi,  depending  upon  the  size  and  character 
of  the  work. 

Washers  or  small  thin  disks  are  difficult  pieces  to 
handle  for  drilling,  but  by  using  a  hardwood  cylinder 
of  about  the  same  diameter  as  the  washer  as  a 

packing  piece  in  the  chuck,  this  trouble  will  be 
obviated. 

The  wood  packing  is  slipped  into  the  chuck,  the 
washer  rested  upon  it,  and  the  jaws  tightened;  the 
piece  will  then  be  held  securely  for  drilling  without 
danger  of  canting  and  loosening. 
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Welding  Stellite  to  Carbon  Steel 
By  Fred  B.  Corey 

On  page  295  of  the  American  Machinist,  Mr.  Kron- 
feld  calls  attention  to  a  most  excellent  method  of  weld- 

ing stellite  to  carbon  steel  by  means  of  Tip-It  welding 
compound.  This  process  has  been  in  use  for  some  time 
and  produces  results  that  leave  little  to  be  desired.     The 

IMPROVISED    PRESS    FOR    WELDING    ON    STELLITE    TIPS 

making  of  perfect  welds  in  the  ordinary  blacksmith 
forge  is  a  matter  of  the  utmost  simplicity  when  this 
flux  is  employed. 

To  secure  the  pressure  necessary  to  complete  the 

weld,  Mr.  Kronfeld  suggests  the  use  of  "a  small  air 
press,  an  arbor  press,  a  screw  press  or  a  vise  turned  up 

vertically."  While  these  are  all  excellent  for  the  pur- 
pose, they  are  not  always  found  in  close  proximity  to  the 

forge  fire. 

The  accompanying  sketch  shows  a  very  simple  ar- 
rangement that  is  used  in  a  number  of  shops  with  the 

greatest  satisfaction.  The  C-cIamp  is  quickly  attached 
to  the  anvil  and  its  height  adjusted  to  secure  an  even 

vertical  pressure  on  the  tool  to  be  welded.  After  bring- 
ing the  two  parts  of  the  tool  to  the  proper  heat,  they 

are  simply  pressed  together  by  means  of  the  bar,  as 
shown.  The  pressure  is  required  for  a  few  seconds 
only  and  is  absolutely  under  control  of  the  operator. 

A  Tool  Bar  for  the  Shaping  Machine 
By  John  J.  Burke 

The  accompanying  sketch  illustrates  a  tool  bar  for 
a  shaping  machine  which  is  convenient  for  many  special 
jobs.  The  bar  has  three  square  slots  and  a  hole  is 
drilled  through  the  center  to  the  last  slot. 

Two  pins  are  provided  as  an  extension  from  the  set- 
screw  to  the  different  slots  to  hold  tools  firmly  in 
position. 

An  Offset  Boring  Head 
By  Charles  D.  Folsom,  Jr. 

In  boring  holes  on  the  milling  machine  or  horizontal 
boring  mill,  the  task  of  setting  a  cutter  ;,o  bore  to 
micrometer  size  is  so  slow  and  difficult  that  a  great 
many  devices  for  making  it  easier  have  been  put  on 
the  market.  These  offset  boring  heads,  as  they  are 

called,  ■  provide  an  accurate  adjustment  for  the  tool, 
and  so  eliminate  the  cut-and-try  time  to  a  large  extent. 

Although  they  do  the  work  well,  they  are  all  too 
expensive  and  cumbersome  for  the  average  mechanic 
to  include  in  his  kit;  and,  I  might  add,  they  are 
apparently  too  expensive  for  most  small  shops  to 
include  in  the  tool  crib. 

I  have  seen  several  designs  for  home-made  boring 
heads  in  the  American  Machinist,  but  although  my  fore- 

man and  I  are  on  good  terms,  I  should  hesitate  to  mill 
out  dovetail  slides  and  turn  little  lead  screws  for  myself 

on  the  company's  time,  as  some  writers  suggest  in 
making  their  boring  devices. 

However,  I  have  a  little  boring  head  which  I  made 

TOOL  BAR  FOR  SHAPING  MACHINE 

AN   EASILY    MADE   BORING    TOOLHOLDER 

in  about  an  hour.  I  took  a  piece  of  1-in.  round  stock 
about  3  in.  long,  put  it  in  the  lathe  and  ran  an  ii-in. 
drill  through  it.  Then  I  drilled  and  tapped  eight  holes 
as  shown  in  the  sketch  for  i-in.  setscrews.  Then  I 
got  the  screws  and  put  them  in  place,  and  the  job 
\vas  done. 

In  use,  this  head  is  placed  in  the  chuck  and  a  boring 
bar  (forged  drill  rod  may  be  used  conveniently)  is 
inserted  in  it.  The  bar  may  then  be  trued  up  approx- 

imately by  adjusting  the  setscrews  as  in  a  four-jawed 
chuck;  and  then,  by  further  adjustment,  any  desired 
cut  may  be  taken.  The  point  of  the  tool  should  be  in 
line  with  two  set.screws. 

A  very  sensitive  and  satisfactory  adjustment  may  be 
made  by  slightly  tightening  or  loosening  the  proper 

screws.  Although  this  does  not  allow  of  "micrometer" 
adjustment,  it  is  positive  and  certain  in  its  action.  And 
it  is  this  definite  adjustment,  rather  than  a  reading 
in  thousandths,  which  makes  such  a  device  valuable. 

Removing  Broken  Taps 
K.  L.  Unland 

On  page  795.  vol.  51  of  the  American  Machinist,  I 
note  a  description  of  a  method  of  removing  broken 
taps  by  means  of  the  oxy-acetylene  process.  The  method 
described  would  probably  be  comparatively  simple  pro- 

vided the  tap  broke  in  such  a  way  as  to  leave  an  exten- 
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FIG.  1.  BROKEN  TAPS  REMOVED  BY  ARC  WELDING 

sion  outside  the  casting.  However,  in  case  the  tap 
broke  from  i  to  i  in.  below  the  surface,  it  would  be  very 
difficult  to  make  the  weld  strong  enough  to  withdraw 
the  tap  and  at  the  same  time  avoid  welding  the  tap  to 
the  sides  of  the  hole,  or  burning  the  welding  tip. 

Fig.  1  shows  a  pile  of  taps  which  have  been  removed, 
illustrating  the  great  variety  in  sizes  and  types;  while 
Fig.  2  shows  two  taps,  the  larger  one  of  which  was 
broken  off  3  in.  down  in  the  hole.  These  taps  were  all 
removed  by  the  electric  arc  welding  process  using  the 
metallic  electrode  method.    The  procedure  is  as  follows : 

The  arc  is  struck  on  the  top  of  the  tap  and  is  kept 
there,  building  up  metal  until  the  surface  of  the  cast- 

ing is  reached.  An  ordinary  machine  nut  is  then  laid 
over  the  hol_e  and  the  welding  continued  until  the 
deposited  metal  builds  up  inside  of  the  nut,  when  it  is 
welded  fast  to  the  nut.  After  cooling,  the  tap  is  re- 

moved by  the  use  of  a  wrench.  Very  few  cases  are 
found  where  this  procedure  fails  to  remove  the  tap. 
Occasionally  a  tap  splinters,  but  even  in  such  a  case 
the  weld  joins  the  parts  so  they  all  come  out  properly. 

The  vital  point  in  doing  such  a  job  is  to  keep  the  arc 
from  striking  the  side  of  the  hole.     Where  the  arc  is 

kept  on  the  bottom  the  metal  is  welded  to  the  bottom 
and  merely  runs  against  the  sides,  but  does  not  adhere. 
In  some  cases  a  thin  sheet  of  copper  or  brass  is  bent 
to  fit  inside  the  hole  to  protect  the  threads  and  prevent 
welding  to  the  sides  of  the  hole. 

Where  Safety  First  Paid 
By   WiNFlELD  W.    Blakeman 

Superintendent,  Blanchard  Machine  Co. 

The  illustration  shows  an  unusual  accident  that  might 
have  resulted  seriously  except  for  the  precautionary 
banding  of  the  cupwheel  with  wire,  as  shown.  This 
wheel  was  grinding  a  number  of  double-edge  cutter 
blades  about  2  x  3  in.  and  i  in.  thick,  as  shown  beside 
the  wheel.  In  some  unaccountable  way  one  of  these 
blades  was  picked  up  by  the  wheel  during  the  grinding 
operation,  and  driven  with  such  force  that  it  penetrated 
the  wheel  from  the  inside,  as  shown  in  the  illustration. 

The  wire  banding  not  only  prevented  the  operator 
from  being  injured  but  enabled  him  to  continue  his 
work  until  the  job  was  finished  and  the  machine  stopped. 
He  missed  the  cutter  but  thought  it  must  have  dropped 
off  into  the  pan,  and  did  not  di.scover  the  broken  wheel 
until  he  removed  the  guards. 

FIG.  2. THE   MANNER   IN  WHICH   THE   REMOVAL,  IS 
4  CCOMPLISHED 

HOW  BANDING  A  GRINDING  WHEEL  RESULTED  IN 
SAFETY 
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Safe  Storage  of  Patterns 
By  J.  V.  HUNTER 

Western   Editoi',   A  mrrican    Machinifit 

When  a  manufacturer  has  been  in  business  for 
many  years  and  has  found  it  necessary  to  make 
changes  in  the  design  of  his  product  from  time 
to  time,  the  collection  of  patterns  that  will  accu- 

mulate is  generally  very  large.  While  apparently 
obsolete,  such  patterns  must  be  kept  for  many 
years  so  that  repair  parts  can  be  furnished  for 
machines  yet  in  use. 

THE  scrapping  of  obsolete  patterns  of  agricultural 
implements  is  risky  even  when  it  is  deemed  that 

i-epair  parts  will  no  longer  be  called  for,  because 
some  farmers  who  take  good  care  of  their  implements 
are  apt  to  send  for  repair  parts  after  a  lapse  of  years. 
Failure  to  supply  such  parts  will  lose  the  manufacturer 
the  good  will  of  the  farmer  who  wants  the  repair  parts, 
and  the  good  will  of  the  farmer  is  an  asset  that  no 
manufacturer  of  agricultural  implements  can  afford  to 

ignore.  Such  has  been  the  experience  of  the  Minne- 
apolis Threshing  Machine  Co.,  West  Minneapolis,  Minn., 

which  has  lately  built  a  fireproof  pattern-storage  build- 
ing to  house  what  is  conservatively  estimated  to  be  one 

million  dollars  worth  of  patterns. 

The  building,  which  is  three  stories  high,  is  con- 
structed of  concrete  and  brick  and  has  steel  sash  glazed 

with  lights  of  wire-reinforced  glass.  A  complete 
sprinkler  system  has  been  installed  and  all  openings  to 

the  elevators  and  stairways  are  guarded  by  double  fire- 
doors. 

Provision  has  been  made  for  adding  another  story  and 
with  this  in  view  the  roof  was  made  flat  so  as  to  be 
utilized  for  the  fourth  floor.  The  pitch  for  shedding 
rain  water  was  added  by  a  cinder-concrete  covering 
graded  high  in  the  center  and  covered  with  roofing 
material.  This  can  be  readily  removed  in  case  the  addi- 

tional story  is  added. 

A  general  idea  of  the  character  of  patterns  stored 
may  be  obtained  from  the  view  of  a  portion  of  the 
storage  space,  Fig.  1,  which  shows  patterns  ranging 
from  large  gear  wheels  to  some  of  the  smallest  used. 
The  value  of  one  of  these  gear  patterns,  together  with 
its  molding  machine  stripper  plate,  is  in  the  neighbor- 

hood of  $1,000. 

A  portion  of  the  shelving,  Fig.  2,  shows  its  general 
character.     The  vertical  columns  are  of  2-in.  pipe. 

A  close  view  of  the  shelf  bracket.  Fig.  3,  shows  the 
manner  in  which  it  is  fitted  around  the  vertical  pipe, 
and  clamped  in  place  by  bolts  which  pass  through  the 
two  parts.  This  bracket  is  also  used  as  one  of  a  pair 
for  the  intermediate  supports  at  the  ends  of  the  sec- 
tions. 

The  horizontal  members  across  the  ends  of  the  sec- 
tions are  of  piping  but  the  transverse  members  are 

made  of  lA  x  2-in.  angle  irons,  notched  to  pass  over  the 
cross-piping  and  riveted  to  brackets  which  clamp  down 
to  the  main  bracket  A,  Fig.  3.  These  transverse  angles 
are  placed  12-in.  apart  and  across  them  at  intervals  of 

FIO.    1.      CO.VIBINATIO1V  OF   BRACKKT.S  AND  SHELVIUS 
KOK   r.\RI',YlNf;    PATTER.N'S 

FIG. 
AISLE  SHOWl>.'G  T1ER.S 
OF    SHEI.VIXG 
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FIG.    3.      BRACKET   USED   FOR   SHELF   SUPPORT 

12  in.  are  strips  of  1  x  1-in.  flat  bars,  lightly  riveted  to 
the  angles,  thus  forming  a  sort  of  lattice  which  prevents 
the  large  patterns  from  falling. 

To  prevent  small  patterns  from  falling  through,  the 
shelves  are  covered  where  necessary  by  screen  of  J-in. 
heavy  wire  mesh  laid  across  the  lattice-like  shelving 
and  bent  over  the  angle  iron  at  the  ends  to  prevent  it 
from  sliding  out  of  place.  It  may  also  be  bent  up  on 
the  sides  to  form  a  vertical  partition  separating  one 
section  from  the  next.  This  open  shelving  has  decided 
advantages  because  the  dust  and  sand  which  fall  from 
the  patterns  cannot  lie  on  the  shelf,  but  drops  through 
and  eventually  reaches  the  floor  where  it  may  be  swept 
away. 

The  tiers  of  shelving  are  numbered,  and  the  desig- 
nating number  is  placed  on  a  sheet-metal  plate  located 

on  the  aisle  corner  of  each  tier.  Fig.  2.  The  shelves 
are  further  designated  by  letters,  which  start  in  se- 

quence with  A  for  the  top  shelf,  to  F  for  the  bottom 
shelf.  In  this  same  tier  the  shelf  sections  to  the  right 
of  the  concrete  column  will  start  with  G  for  the  top 
shelf  in  the  next  division,  and  so  continue  for  all  divi- 
sions. 

This  method  permits  the  division  of  a  large  amount  of 
shelving  into  a  very  large  number  of  index  spaces  which 

can  be  readily  identified  by  the  pattern-storage  keeper. 

FIG.  4.     STOR.\GB  OP  MOLDING  EQUIPMENT  IN  BASEMENT 

This  man,  on  placing  a  pattern  on  any  particular  shelf, 
makes  a  record  of  the  section  and  letter  number  in  his 
book,  and  when  this  pattern  is  wanted  again,  reference 
to  the  book  will  quickly  show  in  which  one  of  several 
hundred  sections  it  may  be  found. 

Some  shops  make  a  point  of  trying  to  keep  patterns 
stored  in  accordance  with  the  sequence  of  shop  numbers, 
but  when  thus  placed  on  a  shelf,  the  result  is  often  the 
loss  of  much  dead  space  in  one  section,  together  with 
overcrowding  in  an  adjoining  section. 

Such  patterns  as  large  gear  wheels  that  may  be  hung 
up  are  suspended  from  pipe  brackets  that  extend  from 

the  side  of  the  shelving.  Fig.  1,  each  one  bearing  a  num- 
ber plate  which  identifies  that  bracket  for  reference  in 

the  pattern-stor- 
age  record. 
These  brackets 

will  carry  sev- 
eral gear  pat- 

terns with  no 

danger  of  dam- 
age. All  pat- terns are  stored 

on  the  two 

upper  floors while  the  base- 
ment floor  is  de- 

voted to  other 

a  p  p  1  i  ances  of the  foundry. 
This  refers  to 
match  plates, 

mold  boards 
and  special 
flasks  which  are 
used  for  the 

molding  of  spe- 
c  i  a  1  work.  A 

typical  corner  of 
this  floor,  illus- 

trating the  gen- 
era 1  character 

of  the  appli- 
ances stored,  is 

shown  in  Fig.  4. 
They  are  usually 

of  heavy  char- 
acter, and  for 

convenience  are 
handled  by 

means  of  a  trol- 
ley hoist,  so  that  all  bays  of  the  floor  are  provided  with 

an  overhead  I-beam  trolley  rail  upon  which  are  carried 
chain  hoists  for  picking  up  and  removing  any  of  the 
heavier  pieces. 

The  foundry  is  located  across  an  open  areaway  from 

the  pattern  storehouse  and  the  double-rail  electric  trol-  • 
ley  hoist.  Fig.  5,  conveys  the  heavy  mold  boards  and 
flasks,  which  it  picks  up  from  the  molding  floors  and 
lowers  through  the  elevator  shaft  to  the  basement  floor 
of  the  pattern  storehouse.  All  openings  into  this  shaft 
are  thoroughly  protected  by  firedoors.  An  additional 

purpose  which  this  building  now  serves  is  for  the  stor- 
age of  molders'  tools  that  are  furnished  by  the  foundry, 

such  as  shovels,  riddles,  etc.,  and  from  here  they  can 
be  served  out  as  required  by  the  storekeeper. 

FIG.  5.   ELECTRIC  FOUNDRY  HOIbT 
CONVEYING  TO  ELEVATOR  SHAFT 
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Dr.  John  A.  Brashear 
Dr.  John  A.  Brashear,  scientist-physicist-astronomer, 

died  at  his  home  in  Pittsburgh,  Pa.,  on  April  8. 
Dr.  Brashear  was  born  in  Brownville,  Pa.,  in  1840  and 

was  educated  in  the  public  schools.  He  learned  the  ma- 
chinist's trade  and  from  1860  to  1880  worked  in  the 

rolling  mills  of  Pittsburgh. 

As  a  boy  he  had  caught  a  glimpse  of  the  Heavens 

through  a  telescope  and  his  ambitions  to  study  astron- 
omy were  aroused.  Being  too  poor  to  buy  a  telescope 

he  and  his  wife  set  out  to 
make  one.  In  their  little 
home,  built  with  their 
own  hands,  they  set  up  a 
shop  having  a  small  steam 
engine  and  a  lathe,  and 
here  made  the  tubes  and 
ground  the  lenses  for  a 
5-in.  telescope  that  took 
them  three  years  to  con- 

struct. Spurred  on  by 
what  they  saw  through 
this  little  instrument  they 
commenced  to  build  a  12- 
in.  telescope  only  to  have 
the  objective  lens  break 
after  two  years  had  been 

spent  grinding  and  cor- 
recting it.  Here  the  grit 

and  perseverence  of  the 
man  and  his  loyal  wife 
were  shown,  for  when  he 
came  home  from  the  next 

day's  work  at  the  mill  he 
found  all  preparations 
made  for  beginning  work 
on  a  new  lens.  This  lens 
was  successfully  brought 
to  completion.  In  1876  Dr. 
Brashear  attracted  the  at- 

tention of  the  late  Profes- 
sor Langley,  at  that  time 

head  of  the  Allegheny  Ob- 
servatory, and  after  two 

years'  work  in  a  small  shop  he  had  established  on  jne 
South  Side  of  Pittsburgh,  he  was  enabled  through  the 
assistance  of  one  of  the  observatory  patrons  to  establish 
works  in  Allegheny  for  the  manufacture  of  astronomical 
instruments. 

Perhaps  his  most  important  achievement  has  been  in 
connection  with  the  design  and  development  of  the  spec- 

troscope for  astronomical  uses,  particularly  with  refer- 
ence to  the  accurate  optical  and  mechanical  features.  In 

1888  he  completed  the  spectroscope  for  the  36-in.  tele- 
scope of  the  Lick  Observatory,  furnishing  the  optical 

and  mechanical  parts.  The  excellent  results  of  the  work 
done  at  the  Lick  Observatory  has  been  freely  attributed 

by  Professor  Keller  to  Dr.  Brashear's  skill  and  genius. 
Many  of  the  spectroscopes  in  the  principal  observatories 
of  the  world  are  products  of  the  Brashear  workshop  as 
are  many  of  the  largest  telescopes  and  objectives  for 
astronomical  research. 

Dr.    Brashear's    more    purely    scientific    work    also 
brought  recognition  and  at  about  the  time  he  estab 
ILshed  the  Allegheny  shop  he  was  given  an  appointment 
in  the  University  of  Western  Pennsylvania,  of  which  the 

DK.  JOHN  A.  BRASHEAR. 

Allegheny  Observatory  was  a  department.  From  1898 
to  1900  he  was  acting  director  of  the  observatory  and 
has  raised  $300,000  for  the  building  and  equipment  of 
a  new  observatory  in  Riverview  Park.  He  has  always 
kept  in  close  touch  with  this  observatory  and  through 
his  efforts  one  department  has  been  put  at  the  disposal 
of  the  public. 
For  twenty  years  Dr.  Brashear  was  a  trustee 

of  the  Carnegie  Institute,  for  fifteen  years  of  the 
Carnegie  Institute  of  Technology  and  for  twenty  years 

of  the  University  of  Pittsburgh.  In  the  latter  institu- 
tion he  served  also  as 

Chancellor  and  it  is  said 

that  he  did  more  for 
the  cause  of  education 
in  Pittsburgh  than  any 
other  three  men.  Several 

years  ago  a  friend  placed 
in  his  hands  an  endowment 
fund  of  $250,000  to  be 
used  for  the  advancement 
of  teachers  and  teaching 

in  the  public  schools  and 
as  a  result  over  seven 
hundred  teachers  have 
been  sent  to  difff^rent 
parts  of  the  country  for 
rest  and  study,  bringing 
back  new  ideas  and  great 
enthusiasm.  Dr.  Brashear 
became  a  member  of  the 

American  Society  of  Me- 
chanical Engineers  is 

1891,  was  made  a  mana- 
ger in  1899,  and  an  honor- 
ary member  in  1908.  In 

1911  he  served  as  one  of 

the  representatives  on  the 
John  Fritz  Medal  Board. 

During  1915  he  was  presi- 
dent of  the  Society.  He 

was  a  Fellow  of  the  Ameri- 
can A.ssociation  for  the 

Advancement  of  Science; 

of  the  Royal  Astronomical 
Society  of  Great  Britain;  past  president  of  the  Engineers 
Society  of  Western  Pennsylvania,  and  the  Pitts- 

burgh Academy  of  Arts  and  Sciences;  a  member  of  the 
British  Astronomical  Association,  the  Societe  Astrono- 
mique  de  France,  the  Societe  de  Belgique,  the  American 
Philosophical  Society,  the  Astrophysical  Society  of 
America,  the  Washington  Academy  of  Sciences,  the  Na- 

tional Geographic  Society,  and  an  honorary  member  of 
the  Royal  Astronomical  Society  of  Canada. 

Washington  and  Jefferson  College,  Wooster  Univer- 
sity and  the  University  of  Pittsburgh  have  each  con- 

ferred upon  him  the  degree  of  LL.D.;  Princeton  Uni- 
versity and  the  Western  University  of  Pennsylvania 

the  degree  of  Sc.D.  and  Stevens  Institute  of  Technology 
the  degree  of  Doctor  of  Engineering. 

Dr.  Brashear  was  the  kindliest  of  men  and  ever  ready 
to  assist  others.  No  one  ever  appealed  to  him  for  help 
without  avail.  Truly  it  may  be  said  of  him  that  he  was 
"Of  the  salt  of  the  earth." 

Long  ago  he  and  his  wife  agreed  upon  the  following 

epitaph  to  be  placed  in  their  tomb:  "We  have  loved  the 
stars  too  fondly  to  be  fearful  of  the  night." 
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A  Watch  Dog  of  American  Industry 

N O  sane  man  acquainted  with  present manufacturing  conditions  can  fail 
to  see  the  enormous  confusion  and 

added  burden  to  aheady  overloaded  industry 
that  the  enactment  of  a  compulsory  metric 
law  would  cause. 

The  pernicious  activities  and  influence  of 

the  World  Trade  "Club"  with  its  millionaire 

"angel"  to  pay  its  bills,  must  be  counteracted 
by  telling  the  TRUTH. 

The  busy  executive  has  no  time  to  spare 

Several  hundred  prominent  manufacturers 
and  firms  well  known  in  our  National  in- 

dustry are  members.  The  National  Asso- 
ciation of  Manufacturers,  The  National 

Founders  Association,  The  National  Ma- 
chine Tool  Builders  Association  and  The 

National  Metal  Trades  Association,  are  also 
enrolled  in  its  membership  list. 

However — like  all  other  things — the 
American  Institute  of  Weights  and  Measures 
must  have  money  to  continue  acting  as  the 

MEMBERSHIPS     „.,...     .,._.. 

ScHmDi>..c  o*  Amnua Due* 

Indivtctunl 

National  AMOci«tlon> 
S      S.00 100.00 To    THE                                                                                                                             -   '»2 

OtlMf  AMttciatiofU 
2S.0O AMERICAN    INSTITUTE   OF  WEIGHTS   AND   MEASURES. 

UlfOMTIOKS.  liSfO  OK  NUMIEI  V 
twioim  it  mivn 

ns    BROADWAY     MEW    YORK 

ImHc  H  tmtUin*% IMMI 

500  or   l*u 
•  Z5.0C APPLICATION    IS    HEREBY     MADE    FOR    ENROULMENt'  A9 

Ml   lo      t.OOO 
S0.00 

1,001  to-     3,000 
I.0OI  to      3.000 

7S.0O 
100.00 ,  AN      ASSOCIATION  1 

lAOl  to     4.000 
12S.00 

j  A      CORPORATION  \  MEMBER 
4.001  to      5,000      ..       . 

ISO.OO 
(an    individual       )                                         „..;,.    ,    „ 

5.001  to      «.000           .     . 
175.00 

«.001  to      7.0OO 200.00 

T.00I  to      t,000 

•.001  Ic      t.000           - 

22S.00 

U0.OO 
WE     DESIGNATE     AS     OUR     REPRESENTATIVE    .N                    ""*•""    "^    ="'"'-°'  =  " 

i.Wl  to    10,000      .... 275.00 
THE    AFFAIRS    OF    THE    INSTITUTE,   

300.00 

11.001  to    12.000 
325.00 

12,001  lo    13.000 

13.001  to    14,000 
400.00 

425.00 

Mr   „   _   
check  enclosed  as  per 

14.001   to    Ifi.OOO 
450.00 SCHEDULE 

)s.ooi  to  icooe    . 475.00 <PLEA»t  MAKC   CHECK,    ►»YA.H  »0 
'    1«JI0I  and   ovor   

S00.0O 
AMERICAN     INSTITUTE     OF     WEIGHTS    AND     MEASURES.)             9             ....                                         _ 

from  his  exacting  business  duties  and  only 

sees  the  danger  confronting  him  in  the  pos- 
sible passage  of  a  compulsory  metric  law 

when  his  attention  is  jarringly  called  to  it  by 
the  Klaxons  of  his  favorite  papers,  or  of  some 
organization  especially  constituted  to  watch 
over  his  interests  in  things  of  this  character. 

Such  an  organization  exists  in  the  Amer- 
ican Institute  of  Weights  and  Measures,  1  1  5 

Broadway,  New  York  City. 

This  Institute  was  formed  to  combat  all 

metric  legislation  or  propaganda  tending  to 
upset  our  present  system  of  measurement. 
The  men  connected  with  it  are  live,  able  busi- 

ness men  who  I^noW  manufacturing  and 
industrial    conditions. 

"Watch  Dog  of  American  Industry"  in 
guarding  against  the  passage  of  foolish  com- 

pulsory metric  legislation. 
It  IS  better  to  subscribe  a  few  dollars  to 

have  the  Institute  guard  your  interests  in  this 
matter  than  to  run  the  risk  of  paying  out  the 
thousands  you  would  have  to  if  a  compulsory 

metric  law  was  passed — and  probably  many 
of  you  would  go  under  in  the  readjustment 
struggle  with  the  compulsory  metric  weight 

pulling  you  down. 
Get  behind  the  Institute  and  PUSH. 

Editor 

iMilllliliiil&iil«MS'i»i'ii!''''''iililli!lliili!llllliil!lilllililllli!ll«^ 
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Problems  of  Industry  and  Trade — Editorial 
Interviews  With  Men  Who  Know  Conditions 

By  C.  W.  park 

I "N  TIME  of  prosperity,  prepare  for  more  prosper- ity," sums  up  the  philosophy  of  0.  H.  Broxter- 
man,  of  the  John  Steptoe  Co.,  Cincinnati,  regard- 

ing the  machine  tool  industry.  As  chairman  of  the 
Committee  on  Equipment  for  Schools  in  China  of  the 

National  Machine  Tool  Builders'  Association,  Mr. 
Broxterman  has  been  making  a  careful  study  of  trade 
conditions  and  prospects. 
His  investigations  have  led 
to  significant  conclusions, 
not  only  concerning  export 
trade  with  China  and  other 

countries,  but  also  regard- 
ing undeveloped  portions  of 

the  American  market.  For 
example,  a  study  of  how 
the  metal  trades  should  be 
taught  in  Chinese  schools 
raised  the  pertinent  ques- 

tion of  whether  these 
trades  could  not  be  taught 
better,  or  rather,  ■  more  ex- 

tensively, in  American 
schools.      Another    parallel 
situation  in  the  two  coun-   
tries    lies    in    the    relation 

between  the  machine  tool  industrj'  and  the  increasing 
use  of  automobiles,  trucks,  tractors,  and  modern  agricul- 

tural   road-building,    and    other    machinery. 

Let  European  Market  Wait 

To  a  representative  oi  the  American  Machinist,  Mr. 
Broxterman  spoke  optimistically  of  the  present  trade 
situation.     He  said: 

"It  is  true  that  unfavorable  exchange  rates  now  and 
unsettled  political  and  economic  conditions  for  several 
years  to  come  make  Europe  an  unpromising  market 
for  American  machine  tools.  The  best  we  can  hope 
for  is  to  keep  enough  of  our  tools  in  European  fac- 

tories to  show  the  superiority  of  our  product  over  those 
of  Germany  and  other  competitors.  The  distribution 
of  TJ.  S  army  equipment  sold  abroad,  and  especially 
the  American  machine  tools  supplied  for  the  restora- 

tion of  Belgium,  will  help  to  keep  foreign  workmen 
familiar  with  American  machines,  and  they  will  be  cus- 

tomers later  on  when  conditions  are  more  favorable. 

"Just  now,  the  best  prospect  for  expansion  of  the 
machine  tool  industry  is  in  developing  further  the 
domestic  trade.  This  should  be  done  immediately,  not 
so  much  for  the  sake  of  the  machine  tool  interests  as 
for  the  allied  branches  of  manufacturing  which  de- 

pend directly  or  indirectly  on  machine  tools. 

"Answering  your  question  as  to  how  such  a  cam- 
paign for  developing  domestic  possibilities  should  be 

started,  I  believe  that  one  approach  must  be  the  pub- 
lic schools.  A  good  many  schools  have  taken  advan- 

tage of  the  government's  plan  to  furnish  them  tools 
at  nominal  cost  for  instructional  purposes.  Others  will 
purchase  tools  in  increasing  quantities  and  the  school 

Changes  in  the  circumstances  influencing  pro- 
duction are  so  rapid  that  they  cannot  be  reduced 

to  a  rigid  classification.  The  historian  of  the  re- 
construction period  may  write  an  interesting 

story  later,  when  all  the  evidence  is  in.  Just  now 
the  most  significant  facts  and  the  most  helpful 
suggestions  come  direct  from  the  men  who  are 
engaged  in  actual  production  day  by  day.  These 
men  are  too  busy  making  industrial  history  to 
comment  at  length,  but  what  they  have  to  say  is 
well  ivorth  reading.  From  time  to  time  the 

"American  Machinist"  will  publish  interviews 
with  prominent  manufacturers  and  other  sub- 

jects of  current  interest. 

market  will  be  just  as  good  in  dull  years  as  in  times  of 
prosperity.  The  machine  tool  companies  should  take 
an  active  interest  in  developing  this  market.  What  re- 

mains is  to  emphasize  the  metal-working  side  of  a 

boy's  training  and  give  his  mechanical  instincts  an  out- 
let. Too  often  the  so-called  'manual  training"  courses 

have  been  given  over  almost  entirely  to  woodworking. 
A  boy  makes  a  bird  house 
or  a  table,  and  his  training 
ends  with  amateur  cabinet 

making.  There  is  no  ob- 
jection to  his  learning  to 

use  a  saw  and  hammer, 
but  when  you  consider  that 
metal  work  has  almost  en- 

tirely displaced  wood,  it  is 
time  to  teach  the  use  of 
metal  -  working  machines 
and  processes,  the  elements 
of  automobile  mechanism 

and  other  common  ma- 
chines, together  with  their 

proper  use  and  repair. 
"Particularly  in  the  coun- 

try districts,  this  kind  of 
practical  instruction  should 

be  given.  A  farmer's  son,  then,  would  not  need  to  go  to 
the  city  to  develop  his  mechanical  ability,  but  would  be- 

come interested  in  analyzing  agricultural  machines, 
trucks  and  tractors,  and  in  keeping  them  running 
smoothly.  A  boy  who  showed  special  talent  for  using 
metal-working  machines  would  eventually  build  up  a  re- 

pair business  that  would  keep  a  small,  machine  shop 
going.  Incidentally,  he  would  do  much  to  keep  agricul- 

tural production  at  top-notch  efficiency  by  insuring 
prompt  and  local  attention  to  machinery  instead  of  the 
long  delays  incurred  by  farmers  waiting  for  repairs. 

"Whether  these  local  centers  start  through  the  schools 
or  through  other  agencies,  such  as  the  automobile, 
truck,  tractor  and  farm  machinery  companies,  they  are 
greatly  needed.  The  manufacturers  of  all  these  kinds 
of  machinery  have  a  direct  interest  in  seeing  such  shops 
established,  and  the  initiative  will  doubtless  come  from 
them,  rather  than  from  the  machine  tool  men  who  will 
supply  equipment  for  the  shops.  Such  a  development 
is  inevitable,  owing  to  the  wide  distribution  of  ma- 

chines, and  it  will  provide  an  almost  immediate  market 
for  metal-working  tools. 

Big  Opportunities  in  China 

"As  for  China,  that  is  our  big  market  for  the  future, 
if  we  are  far-sighted  enough  to  get  ready  for  it.  A 
country  with  400,000,000  people,  nearly  four  times  our 
own  population,  China  offers  almost  unlimited  possi- 

bilities. She  has  immense  mineral,  timber,  and  agri- 
cultural resources,  but  is  only  getting  ready  to  develop 

them.  To  show  how  far  behind  she  has  been,  it  may 
be  noted  that  she  has  virtually  no  improved  highways, 
and   only   6.500  miles   of   railroad,   as   against  265,000 
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miles  in  the  United  States.  The  important  thing  is 
that  China  is  now  awake  and  is  determined  to  learn 

from  other  countries,  and  particulai-ly  from  America, 
to  whom  she  is  partial. 

"To  show  what  the  situation  in  China  is  today  I 
could  do  no  better  than  to  quote  from  some  recent  cor- 

respondence I  have  had  in  connection  with  the  work 

of  the  National  Machine  Tool  Builders'  Association 
Committee.  The  following  extracts  are  from  letters 
received  from  Frank  A.  Foster,  M.  E.,  who  has  been 
Director  of  Technical  Instruction  in  the  Chihli  Higher 

Normal  College  at  Paot- 
ingfu,  China,  and  also  at 
the  Peking  Higher  Nor- 

mal College,  and  has  acted 
as  advisor  to  Chinese 
manufacturers. 

"  'Undoubtedly  this  is 
the  psychological  time  for 
our  getting  American  ma- 

chine tools  into  Chinese 
schools.  A  nation-wide 
boycott  of  all  things  Japa- 

nese has  recently  been 
started  and  is  in  full 
swing.  The  students  in 
most  of  the  higher  schools 
are  most  ardent  in  car- 

rying it  out.  Today's 
paper  states  that  some 
12,000  struck,  in  Shanghai 
alone.  In  some  cases  they 
have  taken  out  all  the 

school  material  of  Japan- 
ese origin  and  burned  it. 

They  have  gone  so  far  as 
to  include  their  hats  and 
clothes  which  came  from 
Japan.    The  students  are 
going  out  in  groups  of  four  to  all  the  surrounding 
regions  to  show  the  people  how  they  can  get  along 
without  Japanese-made  goods  and  are  making  an 
industrial  survey  of  the  situation.  In  the  matter 
of  machinery  they  are  looking  to  America  for  sym- 

pathetic help.  I  have  had  several  inquiries  along  that 
line  already. 

"  'In  the  machine  shop  of  the  Chihli  Higher  Normal 
College  there  are  several  Japanese  lathes.  It  does  not 
take  long  for  the  authorities  to  see  where  the  great 
difference  lies,  in  favor  of  American  machines  when 
put  side  by  side  with  Japanese  machines.  They  are 
anxious  to  get  from  America  a  shaper,  a  planer,  and  an 
upright  drill  as  additions  to  their  plant. 

"  'I  am  negotiating  with  some  Chinese  capitalists 
who  wish  to  put  up  one  hundred  thousand  dollars  for 
establishing  some  manufacturing  along  American  lines 
and  under  American  direction.  I  have  given  them  a 
proposition  which  will  involve  quite  a  lot  of  machine 
tools,  and  they  have  considered  it  very  favorably  so  far. 

"  'The  boycott  goes  merrily  on,  stimulating  Ameri- 
can trade  and  encouraging  native  enterprise.  Ex- 

change is  very  favorable  for  China  just  now.  There 
have  been  times  in  the  last  ten  years  when  an  Ameri- 

can dollar  cost  $2.50  Chinese.  Now,  ninety-two  cents 

Chinese  will  buy  an  American  dollar.' 
"One  of  the  greatest  needs  of  the  Chinese  today  is 

an  efficient  body  of  trained  instructors  in  metal  work- 
ing.     The    recommendation    of   the    Committee    of    the 

National  Automobile  Chamber  of 

Commerce  Against  Compul- 
sory Metric  System 

At  a  meeting  of  the  Executive  Board  of  the 
National  Automobile  Chamber  of  Commerce,  held  on 
March  3,  1920,  the  following  resolution  was  adopted: 
"WHEREAS,  Efforts  are  being  made  to  require 

by  Congressional  Legislation  the  use  of  the  Metric 
System  of  Weights  and  Measures  in  this  country,  and 

"WHEREAS,  A  canvass  of  motor  car  manufac- 
turers, members  of  this  organization,  has  failed  to 

develop  that  any  of  them  are  in  favor  of  such  legis- 
lation owing  particularly  to  the  difficulty  at  this 

time  of  changing  dies,  factory  equipment  and 
mechanism  and  the  great  cost  of  same;  also  the  con- 

fusion that  would  be  created  among  workmen  who 
have  not  been  educated  in  the  metric  system,  be  it 

"RESOLVED,  That  this  Board  is  opposed  to  legis- 
lation making  the  use  of  the  metric  system  of 

weights  and  measures  obligatory,  and  recommends 
that  members  of  the  National  Automobile  Chamber 
of  Commerce  lend  their  support  to  the  American 
Institute  of  Weights  and  Measures,  which  is  actively 

opposing  this  movement." 

National  Machine  Tool  Builders'  Association  is  that 
young  men  be  sent  from  China  to  spend  a  certain 
amount  of  time  working  in  American  manufacturing 
plants.  In  this  way  they  will  not  only  learn  the  opera- 

tion of  American  machine  tools  but  will  also  become 
familiar  with  American  industrial  organization  and 
American  manufacturing  methods,  and  will  absorb 

some  American  'pep.'  The  plan  proposed  by  the  com- 
mittee has  met  with  favor,  and  arrangements  are  being 

made  to  send  over  some  five  hundred  young  men  on 

this   basis.     The  onb'   difficulty  encountered   has   been 
with  the  Commissioner  of 
Immigration,  who,  Mr. 

Foster  reports,  was  in- 
clined to  the  opinion  that 

the  young  men  could  not 
be  admitted,  since  they 
would  work  for  pay.  It  is 
expected  that  the  matter 
can  be  speedily  adjusted, 
for  the  influence  of  such  a 

group  of  young  Chinese 
on  the  future  trade  rela- 

tions between  the  two 

countries  will  1:  far- 
reaching,  and  no  techni- 

cality of  law  should  be 
allowed  to  stand  in  the 
way  of  the  project.  How 
greatly  these  men  are 
needed  is  shown  by  the 
fact  that,  although  1,500 
Chinese  youths  are  study- 

ing other  lines  of  industry 
in  the  United  States,  none 
have  :o  far  taken  up  the 
machine  tool  industry. 

"With  improved  credit 
organizations  between 

China  and  the  United  States,  an  active  American  Cham- 
ber of  Commerce,  a  wide-awake  consular  service,  and  an 

American  merchant  marine  to  expedite  shipments, 
there  is  no  reason  why  a  considerable  expansion  of  the 
machine  tool  trade  with  China  should  not  be  brought 
about  soon.  American  machine  tool  manufacturers  can 
well  afford  to  donate  tools  or  sell  them  at  merely 
nominal  cost  to  Chinese  schools  and  other  agencies  for 
instructional  or  demonstration  purposes.  In  the  more 

remote  future,  big  rewards  await  those  manufactur- 
ers who  have  vision  enough  to  lay  the  foundation  for 

Chinese  export  trade." 

Recent  Papers  of  the  Bureau  of 
Standards 

The  Bureau  of  Standards  recently  issued  two  more 
of  its  Technologic  Papers  giving  the  results  of  tests 
which  it  has  lately  performed.  Paper  No.  150  is  called 

"Physical  Tests  of  Motor-Truck  Wheels."  It  is  written 
by  C.  P.  Hoffmann,  an  Assistant  Engineer  Physicist  of 

the  Bureau.  Paper  No.  151  is  entitled  "Load  S'train — 
Gage  Test  of  a  150-Ton  Floating  Crane  for  the  Bureau 

of  Yards  and  Docks,  U.  S.  Navy  Department,"  and  is 
the  work  of  L.  J.  Larson  and  R.  L.  Templin  of  the 
Bureau  staff.  Copies  of  these  papers  may  be  obtained 
by  addressing  a  request  to  the  Bureau  of  Standards  at 
Washington,   D.   C. 

Paper   No.    150   deals   with   the   procedure   and   the 
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results  of  tests  made  upon  twenty-one  different  types 
of  truck  wheels  suitable  for  use  on  class  "B"  military 
trucks.  The  compression  under  radial  load  and  the 
deflection  due  to  side  thrust  were  determined,  stress- 
strain  curves  under  these  conditions  being  given  for  each 
wheel.  The  distribution  of  the  stress  throughout  the 
various  parts  of  a  wheel  under  load  was  determined 
for  one  specimen.  The  data,  results  and  conclusions 
are  contained  in  a  pamphlet  of  over  sixty  pages. 

The  other  paper,  No.  151,  treats  of  a  test  made  upon 
a  big  shipyard  crane  of  recent  design  for  the  purpose 
of  determining  the  stresses  and  the  action  under  load. 
The  crane  was  subjected  to  a  maximum  load  of  180 
long  tons,  the  deflection  at  various  points  was  observed, 
and  the  stresses  in  the  different  members  were  deter- 

mined by  means  of  a  Berry  strain-gage.  In  the  paper 
the  distribution  of  the  loads  is  analyzed  and  the  stresses 
of  the  members  are  presented  in  the  form  of  curves. 
This  booklet  contains  about  thirty-five  pages,  is  well 
illustrated  and  is  of  interest  because  of  the  fact  that 
a  crane  of  this  type,  built  earlier  for  use  at  the  Panama 
Canal,  failed  under  load. 

What  Machine  Men  are 
Thinking  About 

EniTORiAr.  Correspondence 

Machinery-  dealers  in  various  cities,  including  Roch- 
ester. Buffalo  and  Cleveland,  report  good  orders  and 

slow  deliveries  in  most  lines.  Automobile  building  gets 
most  of  the  machinery  either  directly  or  indirectly.  The 
fact  that  material  is  hard  to  get  may  reflect  itself  in  a 
decreased  demand  for  machinery  where  deliveries  are 
too  far  distant. 

It  seems  to  be  pretty  generally  conceded  that  the 
automobile  output  has  had  to  be  cut  to  about  60  per 
cent  of  the  original  estimate  of  the  year,  which  ac- 

counts for  delayed  deliveries  of  some  of  the  more 
popular  cars.  Just  how  long  this  will  last  or  how  it 
will  affect  the  business  next  year,  remains  to  be  seen. 

Then,  too,  there  is  the  effect  of  the  increased  price  of 
fuel  to  be  reckoned  with,  as  there  are  indications  that 
gasoline  is  going  much  higher  than  ever  before.  If 
this  occurs  it  is  sure  to  have  its  effect  on  the  type 
of  cars  demanded  even  if  it  does  not  curtail  the  number 
sold  and  used.  It  is  generally  conceded  that  we  must 
follow  the  trend  of  other  countries  with  high  priced 
fuels  and  use  lighter  cars  with  smaller  and  more 
efficient  motors. 

Piecemeal  Buying 

Some  machine  dealers  are  buying  only  as  machines 
are  ordered,  following  the  consumers  plan  of  putting 
it  off  as  long  as  possible.  So  far  this  has  not  been 
a  paying  game  as  price.*  have  not  lowered  but  advanced 
in  a  number  of  instances. 

On  small  tools,  dealers  are  compelled  to  keep  ordering 
ahead  to  insure  any  sort  of  a  supply  owing  to  uncertain 

deliveries,  but  as  one  remarked,  "they  might  be  pinched 
for  ready  money  to  pay  if  deliveries  should  be  suddenly 

hastened  to  any  considerable  extent."  A  new  feature 
in  the  small-tool  trade  is  the  offering  of  English  twist 
drills  in  the  American  market  during  the  last  few 
months.  This  is  a  decided  innovation  and  one  that,  ac- 

cording to  one  well  known  dealer,  does  not  seem  a 
.serious  menace  unless  we  refuse  to  be  contented  with 

normal  profit.'-. 
Going   from    drills    and    other    .small    tools    to   heaw 

machinery  such  as  huge  planers  and  boring  mills,  we 
are  again  confronted  with  competition  from  abroad. 
As  one  well-traveled  machine  man  put  it,  large  machine 
tools  are  not  quantity  production  propositions  but 
must  of  necessity  be  verj'  largely  special  and  built 
without  elaborate  jigs  and  fixtures.  This  means  more 
or  less  all  around  machinists,  at  day  wages  and  high 
grade  men  at  that. 

Our  specialty  in  this  country  is  mass  or  large  quantity 
production  with  jigs,  fixtures  and  even  special  machines 
built  for  the  particular  job.  On  this  work  we  use 
semi-skilled  men,  or  even  less,  and  get  production  at 
very  low  costs.  We  have  very  few  all-around  mechanics 
because  we  have  not  trained  them,  and  according 

to  the  observations  of  the  same,  we  have  ver>-  little 
chance  of  competing  with  either  England,  France  or 
Belgium  on  any  kind  of  work  where  they  are  required. 
And  as  long  as  all  export  trade  must  in  the  lone  run 
resolve  itself  into  an  exchange  of  commodities  of  some 
kind,  why  not,  he  asks,  supply  them  with  the  machi^ies 
we  can  build  best  and  cheapest,  taking  in  exchange 
the  kind  of  machines  which  they  can  build  more  cheaply 
than  we  can. 

Money   Is   Less  Free 

Here  and  elsewhere  there  is  a  tightening  up  of  the 
money  market,  loans  are  more  difficult  to  secure  and 
many  are  wondering  when  we  will  get  to  the  peak  of 
the  selling  curve.  One  machine  builder  who  has 
weathered  several  financial  storms,  feels  that  we  are 
a  bit  over  the  top  already.  The  tightening  up  on  loans 
is  to  curb  speculation  and  ought  to  help  some,  according 
to  close  observers.  The  only  fear  expressed  is,  that 
in  some  cases  where  the  preparatory  outlay  has  been 
somewhat  more  than  anticipated,  the  stopping  of  all 
further  loans  may  prevent  a  perfectly  sound  business 
from  getting  a  fair  start.  This  is.  not  theoretical  but 

based  upon  the  observer's  experience  in  a  previous  oc- 
casion when  the  bankers  were  not  broad  visioned 

enough  to  see  beyond  the  immediate  future,  or  to  realize 
the  effect  of  preventing  the  completion  of  the  plans 
under  way. 

Tho.se  who  are  in  close  touch  with  both  sides  of 
Ihe  industrial  problem  are  by  no  means  sure  that  our 
previous  experiences  are  likely  to  be  replaced  as 
to  the  final  outcome  of  another  sag  in  the  business 
curve. 

A  Rotatable  Table  for  the  Radial 
Drilling  Machine 
By  C.  E.  Lichenberg 

In  some  shops  where  the  work  is  too  large  to  be  cov- 
ered by  the  radial  drill  in  one  setting,  much  handling 

can  be  avoided  by  constructing  a  removable  and  rotat- 
able table  supported  on  flanged  rollers  running  on  an 

endless  track  of  the  desired  diameter.  When  great 
accuracy  is  not  essential,  the  table  may  be  of  angle  iron 
covered  with  boards,  should  this  prove  cheaper  than  cast 
iron.  The  ends  of  the  track  rail  may  be  welded  or 
joined  by  fish  plates,  and  machined  true  on  a  vertical 
boring  mill. 

The  table  can  be  rotated  by  pinch  bar,  ratchet,  or 
other  means,  and  can  be  locked  to  the  rail  by  means  of a  clamp. 

This  suggestion  is  the  result  of  past  experience  in  the 
loss  of  time  and  production  by  excessive  handling  (>f 
material. 
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Suggested  by  theNanagfing  Editor 
IT  IS  always  a  simple  matter  to  tell  the  other  fellow 

how  to  run  his  business — particularly  if  you  are 
strong  on  glittering  generalities.  But  to  our  way  of 
thinking  the  best  way  to  help  a  manager  or  a  company, 
struggling  to  improve  a  business,  is  to  place  before  them 
clear  accounts  of  the  meth- 

ods employed  in  other  plants 
and  ieave  them  to  draw 
their  owti  conclusions. 

With  this  end  in  view 
we  have  made  an  extra 

effort  this  week  to  present 
a  group  of  major  articles 
dealing  with  various 
ph.ises  of  the  management 
problem. 

The  leader  is  Fred 

Colvin's  story — or  rather 
the  first  part  of  it — of  the 
way  in  which  the  White 
Motor  Co.,  of  Cleveland,  is 

handling  the  "personal  relations"  side  of  the  question. 
Raising  wages  130  per  cent  and  at  the  same  time 
increasing  the  selling  price  of  your  product  only  10 

per  cent,  indicates  a  successful  system,  and — but  read 
the  story  if  you  want  to  know  how  it  was  done. 

Part  II  of  Mr.  Basset's  "Modern  Production  Methods" 

begins  on  page  873  and  takes  up  the  purchasing  agent's 
job.  The  first  part  of  this  .series  which  appeared  in 
our  issue  of  April  8  dealt  only  with  the  importance  of 
the  subject  and  gave  a  general  survey  of  the  field. 
Mr.  Basset  gets  right  downi  to  bra.ss  tacks  this  time, 
however,  and  gives  valuable  details  concerning  the 

method  and  forms  used  in  modern  purchasing  depart- 
ments. He  tells  how  one  purchasing  agent  reduced  his 

belting  expense  from  $17,000  to  $12,000  annually  while 

out'.ait  increased  35  per  cent  and  cost  of  belting  50  per 

cent.    Sounds  worth  while,  doesn't  it? 
Over  on  page  880,  Mr.  O'Shea  of  the  Greenfield  Tap 

and  nie  Corporation  recounts  the  method  of  handling 
large  quantities  of  raw  st(x:k  and  comparatively  small 
parts  in  that  plant.  This  article  is  chock  full  of 
details. 

Hunter's  article  on  pattern  storage,  page  901,  is  also 
along  the  same  general  line.  It  gives  a  short  account 

of  a  system  used  for  preserving  seldom-used  patterns 
in  a   readily  accessible  way. 

On  page  889  is  part  VIII  of  H.  H.  Manchester's 
"K'.oUition  of  the  Workshop."     This  shows  how  work 

Nobody  who  is  holding  down  a  man's  job  has 

time  to  read  all  of  the  "American  Machinist."  On 
the  other  hand,  there  are  some  articles  in  every 

number  that  you  can't  afford,  to  miss.  We  are 
running  this  page  to  save  your  time  by  pointing 
out  the  articles  in  this  issve  that  are  aimed  at 

men  holding  jobs  like  yours.  Read  the  editorials 

— they  are  short  and  to  the  point.  The  "Spark.i" 
will  give  you  the  latest  news  of  the  machine 

industry.  The  "Shop  Equipment  Netvs"  columns 
shmv  the  innovations  in  tools  and  methods. 

was  done  just  before  the  beginning  of  the  machine-tool 
era.  Mr.  Manchester  has  unearthed  another  lot  of  queer 

old  pictures  to  illustrate  the  shops  of  that  time.  How 
would  you  like  to  operate  a  grinder  all  day  long  I  and  a 
day  was  a  day  in  those  days)   lying  on  your  stomach? 

See  Fig.  49.  This  wa.s  not 

done  because  the  m  e  - 
chanics  were  born  tired, 

but  to  protect  them  from 
the  abrasive  dust. 

Most  of  us  are  so  used 
to     fussing     with     square 
yards  or  bulky  bundles  of 
awkward     blueprints     that 

we    look    upon    them    as    a 
necessary  evil,  like  getting 
a  haircut.    But  here  comes 
one     Frank     Richards     on 

page    871,    who    has    the 
nerve  to  suggest  that  blue- 

prints  aren't   really   neces- 
sary!    As  he  says,  "If  not,  why  not?"    We  will  leave  it 

to  you  to  find  out  why  not.     There  is  certainly  food  for 
thought  in  this  short  article. 

Practical  applications  of  the  discoveries  of  pure 
science  have  become  more  and  more  frequent  lately 

and  more  and  more  useful.  On  page  892  is  a  descrip- 
tion by  two  of  the  specialists  of  the  Bureau  of  Standards 

of  a  method  of  testing  steel  bars  for  flaws  without 
injuring  the  test  pieces  at  all.  If  this  happens  to  be 

in  your  line,  you  don't  want  to  miss  it. 
We  have  blazed  away  at  the  "World  Trade  Club"  until 

you  are  probably  as  sick  of  that  name  as  we  are,  and 

that's  quite  some.  There  is  another  organization  which 
we  want  to  call  to  your  attention  and  it  is  the  American 
Institute  of  Weights  and  Measures.  It  has  fought  the 
metric  fanatics  from  the  start  and  well  merits  your 
support  if  you  have  a  sincere  regard  for  American 
industrj'.     Pages   904  and   905  tell  the  story. 

In  this  issue  on  page  906  is  the  first  of  a  series  of 
interviews  with  leaders  in  the  machine-tool  industry. 
The  series  is  conducted  by  Professor  Park  of  the  Uni- 

versity of  Cincinnati. 

On  page  903  we  note  the  passing  of  another  of  the 
old  school  of  master  mechanics.  Dr.  John  A.  Brashear. 
Our  account  was  written  by  Ashton  Hand,  a  close  friend 
and  admirer  of  Dr.  Bi-ashear.  The  lives  of  men  like 
Brashear  and  See  should  be  an  inspiration  to  the 
younger  generation  of  machinists  and  engineers. 
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Fixing  the  Compensation  of  Engineers 
[From  a  Committee  Report  to  the  Engineering  Council] 

In  order  to  determine  what  is  a  fair  rate  of 
compensation  for  engineering  service  at  the 
present  time,  the  question  may  he  approached 
from  tivo  different  points  of  view:  First,  what 

increase  should  he  made  in  engineers'  pay  to 
compensate  for  the  great  reduction  in  the  value 
of  the  dollar  which  has  taken  place  in  the  last 
five  years?  Second,  hoiv  may  the  intrinsic  value 
of  engineering  service  he  determined? 

A  GREAT  deal  of  misunderstanding  and  injustice 
L\  would  be  avoided  in  all  our  industrial  relations 

X  JL  were  there  a  clear  understanding  of  the  fact 
that  all  prices  today,  whether  of  wages  or  salaries, 
or  commodities,  must  be  compared  with  the  change 
which  has  taken  place  in  the  value  of  the  dollar  before 
it  can  be  determined  whether  the  price,  measured  by 
an  absolute  standard,  has  moved  up  or  down.  It  should 
be  obvious  to  everyone  that  the  value  of  the  dollar  is 
measured  solely  by  its  purchasing  power.  Whether  it 
be  a  dollar  received  as  wages  by  workmen,  a  dollar 
received  as  salary  by  an  engineer,  or  a  dollar  received 
by  a  manufacturer  in  payment  for  goods  sold,  the  actual 
amount  of  value  which  will  be  received  in  each  case  will 
depend  upon  the  average  amount  of  other  commodities 
which  the  dollar  received  will  purchase. 

Changes  in  Prices 

The  "index  numbers"  which  are  regularly  published 
by  various  statistical  bureaus  are  an  average  of  the 
wholesale  market  prices  of  a  large  number  of  standard 
commodities.  In  making  up  the  index  numbers  the 
prices  of  the  different  commodities  and  classes  of  com- 

modities are  weighted  in  proportion  to  the  per  capita 
consumption  of  each.  Thus,  a  comparison  of  the  index 
number  at  a  given  date  with  index  numbers  at  preceding 
and  following  dates  shows  the  change  in  average  whole- 

sale market  prices  and  such  a 
comparison  shows  also  the 
change  in  the  purchasing 
power,  or  value,  of  a  dollar  in 
the  wholesale  market. 

In  order  to  determine  the 
change  which  has  taken  place 
in  the  value  of  the  dollar  it 
is  necessary  to  investigate 
changes  in  retail  prices  as 
well  as  those  in  wholesale 
prices.  Especially  wherewages 
and  salaries  are  concerned, 
it  is  the  changes  in  retail 

prices  that  determine  the  buy- 
ing power  of  the  dollar  re- 

ceived. 

In  general,  the  changes  in 
retail  prices  follow  the  gen- 

eral course  of  the  changes  in 
wholesale  prices.  There  is, 
however,  more  or  less  varia- 

tion in  different  localities. 
Where   such   variation   occurs 

it  will  generally  consist  in  a  greater  proportionate  in- 
crease of  retail  than  of  wholesale  prices.  Under  the 

stimulus  of  the  abnormal  demand  of  the  past  five  years, 
which  is  chiefly  responsible  for  the  great  increase  in 
prices,  it  is  common  knowledge  that  the  retailer  has  fre- 

quently advanced  his  prices  faster  than  the  wholesale 
dealer. 

The  curve  showing  the  percentage  of  increase  in 
prices  plotted  from  the  Dun  index  numbers,  therefore, 
in  so  far  as  it  is  in  error  in  indicating  the  change  in 
the  value  of  a  dollar  spent  in  retail  purchasing,  is  in 
error  by  understating  the  decrease  in  the  value  of 
the  dollar  which  has  taken  place. 

Changes  in  House  Rents 

In  the  long  run  the  prices  paid  for  house  rents  and 
for  personal  service  change  to  correspond  with  the 
change  in  commodity  prices;  but  rents  change  more 
slowly  than  the  market  prices  of  commodities,  so  that 

allowance  must  be  made  for  this  "lag"  in  determining 
the  change  in  value  of  the  dollar.  This  is  especially 
the  case  where- such  a  sudden  and  rapid  increase  in 
market  prices  of  commodities  occurs  as  has  taken  place 
in  the  past  five  years. 

Furthermore,  the  rise  in  rents  varies  in  different 
cities.  In  some  munition  towns,  rents  rose  with  a 

bound  in  1915,  and  so  did  prices  for  pei-sonal  service. 
In  most  of  the  larger  cities  rents  did  not  rise  mate- 

rially until  1919. 
In  order  to  determine  accurately  the  change  in  value 

of  the  dollar  in  a  given  community,  therefore,  an  esti- 
mate must  be  made  of  the  chunge  in  retail  prices 

compared  with  wholesale,  and  of  the  rate  of  change  in 
rents  and  personal  service  charges. 

Since  .Tune  1,  1919,  there  has  been  a  great  increase 
in  house  rentals  all  over  the  country.  There  are  no 
statistics  to  show  the  amount  of  this  increase  and  its 
effect  on  the  cost  of  living,  but  there  is  good  reason 
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to  believe  that  this  increase,  coupled  with  the  general 
increase  in  charges  for  personal  service  that  has  taken 
place  during  1919,  and  the  advance  of  prices  by  retail 
merchants  at  a  greater  rate  than  the  wholesale  price 
increases  is  sufficient  to  make. the  percentage  of  increase 
in  the  cost  of  living  indicated  by  the  Dun  statistics 
a  true  record  of  the  change  in  value  of  the  dollar  at 
the  present  time. 

The  customary  reference  to  the  general  increase  of 
prices  above  reviewed  as 

"the  high  cost  of  living" 
has  tended  to  confuse  the 

minds  of  many  people. 
Some  employers  have 
argued  that  the  high  cost 
of  living  was  not  their 

affair.  They  have  de- 
clared the  real  trouble  to 

be  "the  cost  of  high  liv- 
ing." On  the  other  hand, 

engineers  or  other  profes- 
sional workers,  and  many 

classes  of  salaried  men 

have  hesitated  to  press 
claims  for  increased  pay 
on  the  ground  that 
changes  in  the  cost  of 
living  make  it  difficult  to 
live  on  their  incomes. 

Such  men  rightly  feel  that 
their  living  expenses  are 
their  own  private  affair. 
When,  however,  it  is 

clearly  understood  that 
what  has  taken  place  is  a 
change  in  the  value  of  the 
dollar,  the  claim  for  an 
increase  in  the  rate  of  pay 
measured  in  dollars  rests 

on  entirely  different 
ground.  The  proper  and 
dignified  position  for  the 
engineer  is  to  assume  that 
his  work  should  receive  at 

least  the  same  compensa- 
tion in  absolute  value  that 

it  received  five  years  ago 
and  that  therefore  the 

compensation  measured  in 
dollars  should  be  in- 

creased by  whatever 
amount  is  necessary  to 
offset  the  decreased  value 
of  the  dollar. 

There  can  be  no  denial 

of  the  justice  of  this 

claim  even  though  the  dif- 
ficulty of  satisfying  it  to 

the  full  extent  in  many  departments  of  engineering  work 
is  recognized.  The  compensation  of  many  engineers  is 
dependent  upon  laws  and  ordinances,  custom  and 
precedent.  Great  inertia  must  often  be  overcome  to 
effect  a  change.  In  many  cases  the  compensation  of 
the  engineer,  like  that  of  many  other  public  servants, 
is  dependent  upon  revenue  raised  by  taxation;  and 
the  difficulties  in  increasing  tax  rates  to  correspond 
to  the  great  decrease  in  the  value  of  the  dollar  are 
known  to  everyone. 

Railroads  Oppose  Compulsory  Metric 

Legislation 
To  the  Editor : 

In  view  of  the  efforts  now  being  made  at  Wash- 
ington to  persuade  Congress  to  enact  a  law  providing 

for  the  "compulsory  introduction  of  the  Metric  Sys- 
tem" the  following  reasons  suggest  themselves  as 

to  why  such  action  would  place  an  unnecessary 
burden  on  the  railroads  and  incidentally  on  the 
people  at  large,  for  the  reason  that  in  the  last  resort 
the  people  must  pay  for  all  of  these  excessive  and 
unnecessary  expenditures: 

1.  The  railroads  of  the  country  have  spent  several 
million  dollars  preparing  plans  in  compliance  with 
Valuation  Orders  of  the  Interstate  Commerce  Com- 

mission. These  plans,  as  well  as  other  plans,  both 
of  right-of-way,  structures,  standards,  etc.  will 
become,  in  effect,  obsolete  and  their  replacement 
would  eventually  be  necessary  on  the  metric  system. 
This  would  entail  a  very  large  expenditure. 

2.  The  enactment  of  this  law  would  cause  all 
freight  tariffs  to  be  revised  and  readjusted  from 
their  present  pound  and  ton  basis.  This  would  not 
only  involve  a  very  large  expense  but  great  con- 

fusion and  the  loss  in  connection  therewith  would 
be  intestimable. 

3.  All  passenger  tariffs  would  also  have  to  be 
revised  and  changed  from  their  mileage  basis  of 
calculation. 

4.  Platform,  wagon  and  track  scales  would  be 
of  no  value  as  they  now  exist  until  they  were 
remodelled  and  changed  to  meet  the  requirements  of 
the  new  measure.  This  would  result  in  throwing 
away  and  scrapping  a  large  amount  of  valuable 
railroad  property. 

5.  In  addition  to  the  above  would  be  the  expense 
incident  to  educating  railroad  employees  to  adapt 
themselves  to  the  new  system  and  the  resultant 
confusion  in  connection   therewith. 

6.  It  seems  to  me  we  ought  to  let  well  enousrh 
alone.  The  present  system  is  taking  care  of  all  our 
requirements  and  there  is  no  sound  reason  for  any 
change.  I  sincerely  hope  that  no  such  drastic  prop- 

osition will  get  any  serious  consideration  from 
Congress. 

(Signed)     B.  A.  WORTHINGTON, 
President,  The  Cincinnati,  Indianapolis  and  Western 

Railroad   Co.,   Indianapolis,   Ind. 

Engineers  engaged  in  business  on  their  own  account 
have  to  meet  the  difficulty  of  raising  their  fees  to  offset 

the  changed  value  of  the  dollar,  a  task  especially  difficult 
in  fields  of  engineering  where  work  is  inactive  and  the 
competition  for  it  is  keen;  yet  without  such  increase 
they  cannot  adequately  raise  the  pay  of  their  own 
employees. 

This  illustrates  anew  the  urgent  need  for  emphasiz- 
ing the  change  in  value  of  the  dollar,  rather  than  the 

change  in  living  costs.  The 

former  is  at  once  recog- 
nized to  bear  directly  on 

fair  prices  for  goods  sold 
and  for  the  fees  charged 

by  professional  men  as 
well  as  on  wages  and 
salaries. 
On  the  other  hand, 

there  are  cases  where 
there  is  no  real  obstacle 

to  a  prompt  adjustment 

of  the  engineer's  compen- sation to  the  full  amount 

indicated  by  the  decreased 

buying  power  of  the  dol- 
lar. In  carrying  on  con- 

struction work,  the  sal- 
aries paid  to  engineers 

are  a  small  percentage  of 
the  total  cost.  The  wage 

workers,  both  those  or- 
ganized in  trade  unions 

and  even  the  unskilled 

and  ignorant  laborers  on 
the  work,  have  received . 
increases  in  compensation 
in  many  cases  fully  equal 
to  the  change  in  the  value 
of  the  dollar  and  in  some 
cases  far  exceeding  it. 

If  the  engineers  on  such 
work  are  pafd  the  same 

percentage  of  the  total 
cost  that  they  were  in 
1914,  their  increased  pay 

will  fully  offset  the 

changed  value  of  the  dol- 
lar. The  same  thing  is  true 

of  engineers  employed  in 
manufacturing  industries, 

and  here  the  compensa- 
tion of  engineers  has  been 

largely  increased. 
At  this  time  especially, 

employers  who  represent 
invested  capital  and  those 
responsible  for  work  in 

the  public  service,  stand 
in  great  need  of  the  loyal  support  and  co-operation 
of  their  salaried  professional  staff.  It  is  exceptional 
where  salaries  have  been  increased  to  correspond  fully 
to  their  decreased  purchasing  power. 

The  injustice  in  thus  reducing  the  rate  of  compensa- 
tion for  loyal  and  efficient  service  paid  to  the  very 

men  on  whose  brains  and  fidelity  the  country  is  more 
dependent  than  on  any  other  class  is  truly  a  fatal 
error. 

The    present    price    level    is    not    considered    merely 
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temporary  by  such  of  our  Government  '•~Z'z'~  as  the 
Department  of  Labor  and  the  Federal  Rescr  i  Board 
or  by  such  economists  as  Irving  Fisher  anJ  .1.  S.  Holden. 
Substantial  relief  from  the  high  cost  of  living  therefore 
cannot  reasonably  be  expected  throuph  a  decrease  in 
prices;  it  must  be  met  by  increases  ii.  salaries. 

The  Intrinsic  Value  of  Engineering  Service 

It  will  be  generally  agreed  that  the  salary  of  an 
engineer  ought  to  be  at  lea.st  sufficient  to  enable  him 
to  live  in  the  manner  which  his  position  and  responsi- 

bility call  for,  and  in  addition  to  repay  within  a  reason- 
able time  the  investment  in,  time  and  money  he  has 

made  in  gaining  the  education  and  experience  which  is 
necessary  for  his  work. 

There  is  a  wide  general  acceptance  of  the  principle 
that  the  worker  in  any  occupation  should  receive  at 

least  a  reasonable  living  wage.  By  a  "living  wage"  is 
meant  the  amount  which  will  maintain  in  decency  and 
comfort  both  the  incumbent  of  the  position  and  his 
dependents. 

There  are  certain  positions  which  are  ordinarily 
occupied  by  young  men  and  women  who  are  starting 
on  their  life  work  and  who  have  not  yet  assumed  family 
responsibilities.  In  so  far  as  the  incumbents  of  these 
positions  fill  them  temporarily  as  a  means  of  advance- 

ment to  positions  of  greater  compensation — in  effect 
serving  as  apprentices — the  living  wage  need  not  be 
based  on  a  "family"  standard. 

When,  however,  any  position  is  likely  to  be  occupied 
more  than  temporarily  by  individuals  of  an  age  at 
which  they  should  naturally  assume  family  responsibil- 

ities, the  minimum  salary  for  the  position  should  not 
be  less  than  that  necessary  to  maintain  an  average 
family  in  respectability. 

Why   Engineering   Work    Has   Been 
Inadequately  Paid 

Unfortunately  there  has  been,  for  fully  a  decade,  a 
tendency  to  lower  the  pay  of  engineers.  The  law  of 
supply  and  demand  has  operated  to  reduce  the  pay  of 
engineers  in  many  branches  of  the  profession  far  below 
reasonable  standards. 

This  has  not  benefited  the  public.  On  the  contrary 
by  paying  too  low  a  rate  for  engineering  service,  the 
inevitable  tendency  has  been  to  lower  its  quality.  This 
has  been  especially  marked  in  the  case  of  engineers  in 
Federal,  state  and  municipal  service.  Here  the  inertia 
whioh  prevails  in  all  public  affairs  has  prevented  the 
engineers  from  receiving  more  than  a  trifling  part  of 
the  increase  in  pay,  measured  in  dollars,  that  is  required 
to  offset  the  shrinkage  in  the  dollar  value. 

The  obvious  result  has  been  to  drive  out  of  the 
public  service  the  best  and  ablest  m.en,  who  can  obtain 
better  positions  elsewhere,  and  to  leave  only  the  men 
who  by  reason  of  age  or  inferior  ability  cannot  make 
such  a  change. 

Cheapened  Engineering  Service  Means  Waste 
and  Danger 

It  cannot  be  too  strongly  emphasized  that  the  public 
loses  through  cheap  engineering  service  many  times 
the  amount  it  may  seem  to  save  through  lower  salaries. 
The  professional  engineer  in  a  responsible  position  in 
designing,  constructing  or  executive  direction  of  imi)or- 
tant  work  should  have  initiative,  sound  judgment,  broad 

knowledge  and  executive  ability.     Lacl;  of  these  quali- 

ties often  results  in  great  loss  of  money,  often  by 
needlessly  increasing  the  cost  of  work  of  which  the 
public  never  knows.  Safety  of  life  and  limb  is  also 
so  frequently  dependent  on  the  skill  and  fidelity  of  the 

engineei-  that  danger  is-  incurred  when  the  quality  of 
engineering  service  is  sacrificed  through  a  false  idea 
of  economy.  The  investigation  of  the  Quebec  bridge 
disaster  of  1907  showed  that  the  engineer  primarily 
responsible  for  the  safety  of  its  design  was  being  paid 
at  so  niggardly  a  rate  as  to  be  unable  to  provide  a 
sufficient  and  competent  staff  to  supervise  the  work 

properly. 
Movement  to  Benefit  Public 

The  movement,  therefore,  to  give  engineers  just 
compensation  for  their  services  is  not  merely  a  move- 

ment for  the  benefit  of  the  engineering  profession.  It 
is  even  more  a  movement  to  benefit  the  public  by 
securing  for  it  a  high  quality  of  engineering  service. 

This  matter  deserves  emphasis  here  because  where 
readjustment  of  salaries  has  taken  place  to  compensate 
for  the  changed  value  of  the  dollar  it  has  been  common 
to  confine  the  increase  to  the  lower  paid  men  and  to  do 
little  or  nothing  for  the  men  receiving  salaries  above 
$2,500  to  $3,000.  There  is  no  longer  an  excuse  for 
this,  as  the  above  review  amply  proves.  The  measure 
of  seeming  economy,  also,  is  very  small;  because  the 
engineers  in  the  higher  positions  are  few  in  number 
compared  with  the  rank  and  file  of  professional  workers. 

It  is  frankly  recognized  that  there  is  another  class 
of  technical  work  of  a  routine  order  which  calls  for 
little  in  the  way  of  initiative,  originality  or  judgment. 
Much  of  this  routine  technical  work  in  the  field,  the 
office,  the  shop,  or  the  laboratory  can  be  and  is  being 
done  by  boys  and  young  men  with  limited  education 
and  no  more  training  than  that  afforded  by  a  corre- 

spondence school  or  a  few  months'  study  in  a  tr.ide 
school.  Most  of  this  .work  does  require,  however,  a 

degree  of  reliability  and  fidelity  which  deserves  fair 
compensation.  The  best  guide  to  fair  rates  of  pay  for 
this  class  of  technical  workers  is  found  by  comparison 
with  the  standard  rates  of  wages  paid  to  skilled  workers 
in  the  trades.  These  workmen  are  now  generally  receiv- 

ing rates  of  pay  much  higher  than  the  routine  technical 
worker  and  in  many  cases  higher  than  even  the  engineer 

who  carries  large  responsibility  for  design  or  adminis- 
tration. 

Government  Technical  Employees  Do  Not  Get 
A  Living  W.age 

The  Federal  Government  is  now  paying  thousands  of 
its  highly  trained  clerical  and  technical  force  less  than 
a  living  wage.  Except  for  the  temporary  bonus  of 
$240  a  year  for  positions  paying  salaries  of  $2,500  or 
less,  no  attention  has  been  paid  to  the  constantly  dimin- 

ishing purchasing  power  of  the  salaries  paid  to  this 
class  of  employees.  On  the  other  hand,  the  Government 
has  given  full  recognition  to  increased  living  costs  in 
fixing  the  wages  of  organized  labor. 

A  "shipfitter"  in  a  navy  yard,  for  example,  receives 
$1,750  a  year  while  he  is  learning  how  to  do  his  work. 
After  three  months  of  apprenticeship  he  gets  $2,000. 

If  he  is  made  a  "straw  boss"  in  charge  of  twelve  or 

more  men,  he  gets  S2,450,  and  if  a  "sub-foreman"  in 
charge  of  thirty  or  more  men.  he  gets  $2,900.  A  black- 

smith (heavy  fire)  gets  $2,400.  A  "hammer  and 
machine   forger"    (heav\')    gets   $3,700. 
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There  has  been  reluctance  to  raise  salaries  to  corre- 
spond to  the  changed  value  of  the  dollar  because  of  the 

idea  that  prices  were  to  di-op  back  with  the  conclusion 
of  the  war.  So  far  from  this  being  the  case,  the 
records  show  that  following  the  lull  in  business  after 
the  armistice,  prices  have  risen  above  even  the  war- 

time scale  and  are  now  at  the  highest  point  ever 
leached.  Business  has  largely  readjusted  itself  to  the 
changed  conditions  and  the  activity  in  some  lines  exceeds 
that  registered  during  the  war. 

The  only  two  things  which  can  restore  prices  to  their 
former  level  are  increased  production  or  decreased  con- 

sumption. World-wide  disorganization  of  industry  and 
of  government,  deficient  capital  and  deficient  transport 
facilities  all  tend  to  reduce  production.  The  world  of 
consumers,  long  held  down  to  a  war  diet  and  war  cloth- 

ing, now  eagerly  seeks  to  replenish  its  larder  and 
wardrobe  and  to  repair  and  renew  its  stock  of  buildings 

and  machinerj'. " 
The  Outlook 

The  outlook  is  that  it  will  take  years  to  again  organize 

the  world's  equipment  for  production  and  distribution, 
including  finance,  transportation  by  land  and  sea,  and 
merchandising,  so  that  the  demands  of  consumers  may 
be  met  as  before  the  war  and  prices  be  brought  back 
to  former  level. 

It  may  well  be  argued  further  that  the  high  scalp 
of  prices  or  low  dollar  value  has  continued  now  for 
fully  three  years.  During  that  time  the  engineer  who 
has  had  but  little  increase  in  salary  has  suffered  a 
heavy  monetary  loss  through  causes  entirely  beyond 
his  control. 

In  many  instances  the  amount  paid  for  skilled  labor 
is  greater  than  the  amount  paid  to  the  trained  Govern- 

ment engineer.  Over  forty  of  the  labor  crafts  were 
awarded  a  rate  of  wage  of  $2,000  and  more  by  the 
Labor  Adjustment  Board. 

The  skilled  laborer  is  not  requii-ed  to  know  how  to 
read  or  write,  and  he  may  receive  full  pay  after  an 
experience  varying  from  two  weeks  to  six  months.  The 
Government  engineering  employee,  on  the  other  hand, 
to  get  an  equivalent  amount  of  pay,  must  have  had 

from  two  to  eight  years'  experience  if  he  is  not  a 
technical  graduate,  and  in  many  instances  will  not  be 
admitted  at  all  without  a  technical  degree  and  then 

only  with  from  two  to  four  years'  practical  experience. 
Many  other  comparisons  might  be  made  between  the 

worker  at  a  trade  or  the  factory  employee  and  the 
routine  worker  in  engineering,  showing  how  low  is  the 
pay  of  the  latter  compared  with  the  former;  but  no 
further  proof  is  necessary  to  show  that  the  technical 
worker  is  not  receiving  what  his  services  are  worth. 

The  Inevitable  Result 

The  inevitable  result  of  such  underpaid  service  is 
a  deterioration  in  its  quality.  The  men  in  these  lower 
grades  have  as  a  rule  not  the  same  incentive  of  profes- 

sional pride  that  often  keeps  the  men  carrying  larger 
responsibilities  faithfully  at  work,  even  when  their  pay 
is  inadequate. 

Even  though  a  temporary  oversupply  of  men  trained 
in  engineering  work  may  make  it  possible  to  keep 
salaries  for  these  brain  workers  below  the  wages  of 
laborers,  the  inevitable  result  will  be  a  dissatisfied 
working  force,  which  carries  out  the  daily  routine 

without  energy  or  good  will,  and  the  public's  work  will 
not  be  done  Avith  efficiencv  or  economv. 

"Spiral"  Gears  Again 
By  Joseph  C.  O'Brien Chairman  of  the  Worm   Gear  Com.   A.   G.  M.   A. 

Referring  to  an  article  which  appeared  on  page  278 
of  the  American  Machinist  entitled  "What's  in  a 
Name?"  by  E.  M.  Long,  the  writer,  as  Chairman  of 
the  Standardization  Committee  of  the  American  Gear 
Manufacturers'  Association,  on  Worms,  Worm  Gears 
and  Spiral  Gears,  takes  the  liberty  of  replying  to  that 
portion  which  refers  to  worms  and  spiral  gears. 

There  is  no  use  in  being  too  fussy  about  such  matters 
as  we  must  draw  a  line  somewhere.  If  we  try  to  make 
the  name  describe  the  gear  technically,  its  manner  of 
use  and  manner  of  operation,  we  would  have  to  have 
a  composite  name  which  would  be  too  cumbersome  for 
ordinary  everyday  shop  use. 

It  so  happens  in  this  case  that  we  have  a  gear  which 
may  be  technically  described  as  a  helical  gear,  that 
may  be  used  in  the  commonly  accepted  sense,  either 
as  a  helical  gear,  a  worm  or  a  spiral  gear.  To  those 
who  are  extremely  technical,  these  terms  may  be  con- 

sidered as  a  nick-name  or  trade  name  which  designates 
only  the  gear's  manner  of  use.  I  agree  with  Mr.  Long that  what  is  commonly  called  a  single  thread  worm,  is 
technically  speaking,  a  true  helical  gear;  however,  either 
a  worm,  spiral  or  helical  gear  may  have  any  number 
of  threads  or  teeth  whatever  and  should  take  its  name 
from,  the  manner  in  which  it  is  used. 
For  example,  suppose  we  take  a  six-thread  true 

helical  gear.  If  we  mesh  this  gear  with  any  other 
helical  gear  having  teeth  of  the  same  angularity  and 
opposite  hand,  the  shafts  will  be  parallel  and  in  the 

same  plane,  such  gears  are  known  as  "helical  spur;; 

or  helical  gears." 
If  we  now  take  this  same  gear  and  mesh  it  with 

a  helical  gear  having  teeth  of  the  same  hand,  th'i 
shafts  will  still  lie  in  parallel  planes,  but  will  be  aske\.- 
to  each  other.  The  shafts  may  have  any  angle  with 
respect  to  each  other  between  zero  and  180  deg.  Such 

gears  are  known  as  "spiral  gears." 
If  we  now  mesh  this  .same  helical  gear  with  a  wheel, 

in  which  the  teeth  have  been  conjugated  by  a  facsimile 
of  the  helical  gear  itself,  either  by  the  bobbing  method, 
fly-tool  method  or  similar  method,  and  the  outside  face 
of  the  wheel  is  concave  so  as  to  embrace  the  periphery 

of  its  mate,  we  have  what  are  known  as  worm  geai>'. 
The  member  having  the  .straight  face  is  known  as  the 
worm  and  the  member  which  has  the  concave  face  i> 
known  as  the  worm  gear. 

When  both  members  of  the  drive  have  a  concave  face 
the  yare  known  as  Hindley  worm  gears.  The  tern 

"Hindley  spirals"  is  led  where  the  angle  of  the  teeti 
is  such  that  either  gear  will  drive  freely  in  either 
direction. 

In  ordinary  practice  helical  gears  are  seldom  made 
with  less  than  8  to  10  teeth,  and  seldom  have  greater 
than  a  4.5-deg.  helix  angle.  Worms  seldom  have  more 
than  6  to  8  threads  and  seldom  have  less  than  a  45-de>r. 
helix  angle,  and  spiral  gears  are  frequently  used  with 

as  low  as  triple,  doub'e  and  even  single  threads,  and 
the  angle  of  helix  varies  from  zero  to  00  deg. 

If  the  terms,  helical,  spiral  and  worm  are  limited 
and  used  in  the  sense  explained,  they  will  convey  the 
idea  of  the  manner  of  use,  which  is  really  the  more 

important  matter  and  to  the  writer's  mind,  for  practic-al 
purposes,  there  is  no  need  of  a  more  descriptive  name 
in  either  case. 
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EDITORIALS 

Have  We  Over-Specialized? 
THERE  is  a  growing  belief  in  the  minds  of  some  of 

the  progressive  thinkers  along  management  lines 

that  we  may  have  overdone  the  specialization  of  workers 

in  the  shop ;  that  the  subdivision  of  work  into  operations 

and  sub-operations  may  have  been  carried  too  far  for 
real  efficiency. 

Some  who  have  studied  the  question  carefully  are 

convinced  that,  while  it  may  be  possible  to  train  work- 
ers to  perform  one  operation  in  a  very  short  time,  the 

result  is  not  always  satisfactory  as  it  fails  to  enlist  their 
interest  in  the  work.  And  lack  of  interest  is  not  con- 

ducive to  maximum  production  or  to  the  spirit  of 
co-operation,  on  which  both  production  and  shop  har- 

mony so  largely  depend. 
We  are  apt  to  complain  that  workers  in  the  shop  no 

longer  take  the  same  interest  as  of  old  but  we  forget 
that  our  efforts  toward  efficiency  have  been  largely 
responsible  for  their  attitude.  The  man  who  only  knows 

that  the  piece  he  works  on  is  "PX2"  and  has  no  idea 
where  it  goes  or  what  it  does,  can  hardly  be  expected 
to  show  much  enthusiasm  in  his  work.  True,  he  might 
find  out  by  inquiry,  but  even  this  is  sometimes  rebuked 
by  petty  executives  alone.  This  attitude  discourages 
workers  with  limited  initiative  and  affects  production 
more  than  we  realize. 

Is  it  not  better  to  encourage  interest  by  seeing  that 
workers  know  what  they  are  working  on,  what  it  does 
and  why  it  must  be  made  accurately?  This  can  be  done 
in  different  ways,  depending  on  the  machines  and  the 
way  in  which  the  shop  is  run. 

The  method,  however,  is  not  important.  The  main 
thing  is  to  realize  that  the  more  we  specialize  a  man  into 
an  attachment  to  a  machine,  the  less  we  can  expect 
interest  and  co-operation.  And  it  is  time  we  were  realiz- 

ing the  effect  of  these  on  production. 

The  Compensation  for  Engineers 
THE  report  of  a  committee  of  the  Engineering  Coun- 

cil regarding  the  compensation  of  engineers,  should 
be  carefully  considered  by  plant  managers  and  by  all 
citizens  who  want  the  best  engineering  service  in  all 
community  activities.  This  report  points  out  clearly 
that  the  only  basis  for  consideration  is  the  purchasing 
power  of  the  dollar,  and  that  this  has  been  growing  less 
ever  since  1914. 

There  can  be  no  question  as  to  the  necessity  for  in- 
creased production  in  all  lines,  and  who  can  play  a 

larger  part  in  securing  this  than  the  engineer?  But 
there  has  been  all  too  little  incentive  in  the  way  of 
increased  salary  to  enocurage  the  average  engineer  to 
exert  his  best  efiforts  in  this  line. 

Then,  too,  both  the  engineer  and  the  intelligent  work- 
man know  too  well  that  there  are  many  cases  where  the 

cost  of  production  bears  no  direct  relation  to  the  selling 
price.  A  slight  increase  in  labor  and  materials  is  multi- 

plied several  times  before  the  retailer  passes  it  on  to  the 
consumer. 

Manual  labor,  both  skilled  and  unskilled,  has  de- 
manded and  received  advances  which  probably  will  aver- 

age to  at  least  cover  the  decreased  purchasing  power  of 
the  dollar. 

Does  management  realize  that  by  failing  to  advance 
salaiies  of  highly  trained  men,  those  who  have  spent 
years  at  college  and  in  securing  their  experience  and 
training,  it  is  giving  notice  that  organization  and  de- 

mands are  the  only  way  to  secure  the  proper  compen- 
sation for  engineers? 

Engineering  unions  are  already  under  way.  Whether 
they  flourish  or  pass  away,  depends  on  the  way  in 
which  management  meets  the  situation.  As  long  as 
management  continues  to  pay  an  engineer  as  little  as  it 
can,  and  to  pay  unskilled  men  high  wages  because  it 
must,  it  is  encouraging  the  formation  of  wage  organi- 

zations and  destroying  the  close  bond  of  sympathy 
and  co-operation  which  is  so  necessary,  especially  with 
the  engineering  staff. 

The  relations  between  the  management  and  the  engi- 
neers should  be  of  the  closest.  Men  of  this  intelligence 

do  not  expect  impossibilities  and  could  be  keenly  inter- 
ested in  any  fair  proposition  to  make  their  income  pro- 

portional to  the  services  they  render — to  give  them  a 
direct  return  on  the  results  of  their  efforts.  But  what- 

ever be  the  method,  it  must  be  clear  to  all  that  engi- 
neers must  be  paid  more  fairly  for  the  services  they 

render. 

The  attitude  of  the  Congressional  Committee  investi- 
gating the  remuneration  of  Government  employees  is  an 

encouraging  sign.  That  section  of  the  report  of  this 
committee  which  refers  to  mechanical  and  automotive 
engineering  positions,  and  which  was  published  in  the 
American  Machinist  for  April  15,  recommends  rates  of 
pay  that  are  more  commensurate  with  present  living 
costs  than  are  the  salaries  now  received  by  some  of  our 

ablest  engineers.  States  and  municipalities  should  fol- 
low suit. 

Reducing  Spoiled  Work 
WE  have  been  so  accustomed  to  consider  only  the 

mechanical  side  of  manufacturing  problems  that 
we  too  often  fail  to  consider  the  other  factors  which 

enter  into  them.  The  last  paragraph  of  the  very  in- 
structive letter  by  John  Adendorff,  factory  manager 

of  the  Brown-Lipe-Chapin  Co.,  which  appears  on  page 
919  in  this  issue,  is  very  illuminating  and  deserves  care- 

ful consideration.  Bad  air  and  spoiled  work  are  not  usu- 
ally connected  in  the  mind  of  the  mechanical  engineer  or 

the  factory  manager — ^yet  they  are  probably  more 
closely  related  than  many  of  us  realize. 

In  a  similar  way  bad  air,  or  a  lack  of  sufficient  good, 
fresh  air,  is  doubtless  responsible  for  many  mistakes 
in  both  office  and  drawing  room.  It  is  a  hopeful  sign 

when  managers  of  large  shops  are  considering  non- 
mechanical  details. 

The  human  factor  deserves  more  attention  than  the 
mechanical  just  at  present. 
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•  CONDENSED    ■ 
CLIPPING    INDEX 
Aconiinuou5  rocord 

ol^modorn    dos'xdns 

•  and  oqulpmonl/  • 

Armstrong-Blum  Marvel  No.  23  Punch- 
ing and  Bending  Machine 

The  No.  23  punching  and  bending  machine  shown 
is  made  by  the  Armstrong-Blum  Manufacturing  Co., 
333  North  Francisco  Ave.,  Chicago,  111.  This  machine 
has  an  eccentric  and  link  arrangement  at  each  end  oper- 

ated by  hand  levers.  The  tool-carrying  bars  are  4  ft. 
long  which  gives  40  in.  between  links  and  permits  a 
number  of  punches  and  dies  to  be  placed  in  this  space 

in  order  to  punch  several  holes  in  a  wide-  sheet  at  the 
same  time. 

The  machine  can  also  be  used  with  V-block  benders, 
notching  dies,  or  shears. 

MARVEL   NO.    23    PUNCHING   AND   BENDING    MACHINE 

Speciflcationf! :  Capacity,  wiU  punch  i-in.  hole  in  8-in.  steel 
With  2-in.  throat,  or  }-in.  through  i-in.  with  9-in.  throat;  will 
shear  i  x  2-in.  bars  ;  vertical  travel  of  tool-bar,  I'o  in.  witli  one 
lever,  oi'  Z  in.  witli  two  levei-s ;  space  between  upper  and  lower 
bars,  31  in.:  heitclit,  50  in.;  length.  48  In.;  width,  17  in.;  weight, 
475    lb. 

The  legs  are  so  mounted  on  the  angle-iron  base  that 
they  may  be  shifted  in  or  out  to  change  the  depth  of  the 
throat  on  both  ends  of  the  machine.  The  bars,  links 
and  lever  are  of  heat-treated  steel. 

Knauel  Toolmakers'  Parallel  Clamps 
The  Knauel  Tool  Works,  Rock  Island,  111.,  has  brought 

out  the  toolmaker's  parallel  clamps  shown  in  the  illus- tration. 

The  clamps  are  made  in  two  sizes,  the  No.  1  with 

KNAUEL  TOOLMAKER.S'   PARALLEL   CL.\MPS 

H-in.  opening,  and  No.  2  with  2:{-in.  opening.  A  fea- 
ture of  these  clamps  is  that  the  .screw.s  project  on  one 

side  only,  permitting  their  use  in  close  quarters  or 
standing  in  an  upright  position  while  holding  the  work. 
They  are  rapidly  adjusted  and  may  be  tightened  by  the 
fingers  or  by  using  a  pin  on  the  rear  nut. 

Victor  Collapsible  Pipe  Tap 
The  collapsible  tap  illustrated  herewith  is  a  late 

addition  to  the  line  of  tools  manufactured  by  the  Victor 
Tool  Co.,  Inc.,  Waynesboro,  Pa. 

It  is  u.sed  for  tapping  pipe  threads  in  fittings  and 
flanges  but  instead  of  being  tapered  or  having  tapered 
chasers  it  is  provided  with  short  straight  chasers  that 
automatically  recede  as  they  advance  into  the  hole,  the 
correct  taper  being  given  to  the  threaded  hole  by  a  cam 
which  controls  the  chasers.  As  the  maximum  size  of 
the  taper  hole  is  tapped  first,  it  will  be  seen  that  the 
hole  can  not  be  tapped  too  large  by  running  the  tap 
too  far  in  as  would  be  the  case  with  a  taper  tap. 

It  is  claimed  that  as  the  work   is  all  done  by  the 
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VICTOR    COM.Al'SlBI>K    PI1M5    TAP 
i 

ends  of  the  eliasers,  less  power  is  required  to  tap  a  hole 
than  if  a  taper  tap  was  used. 

Taps  of  this  type  can  be  made  in  sizes  from  2  to 
12  in. 

Herlth  Adjustable  Parallels 
The  adjustable  parallels  illustrated  herewith  are  made 

by  the  0.  B.  Herlth  Manufacturing  Co.,  32  Union 
Place,  Hartford,  Conn. 

The  parallels  are  hardened,  ground  and  lapped.  It 
is  claimed  that  their  accuracy  is  within  0.0001  in.  and 
that  they  may  be  stacked  in  all  combinations  with 
uniform  results. 

They  may  be  used  independently  or  in  combination 
with  prer-ision  blocks  for  such  work  as  gaging  slots, 
setting  sine  bars,  buttons,  snap  gages,  etc. 

Each  set  comprises  five  adjustable  parallels  >arying 
from  J  to  J  in.  minimum  thickness  and  from  i<:  to 
1'  in.  maximum  thickness. 

A  Simple  Quick  Reversing  Clutch 
By  H.  H.  Parker 

The  sketch  shows  a  cheaply  constructed  reversing 
clutch  which  is  well  adapted  for  a  drive  requiring 
quick  action  but  where  no  large  amount  of  power  is 
required.  The  clutch  as  described  was  used  to  drive, 
through  bevel  gears  and  screw^  a  piston  working  in 
a  long  cylinder  which  forced  out  a  plastic  material 
under  considerable  pressure  through  a  small  nozzle. 
As  it  was  desired  to  be  able  to  shut  off  the  pressure 
instantly,  this  was  accomplished  by  reversing  the  direc- 

tion of  rotation. 

No  sticking  of  the  friction  surfaces  could  be  tolerated, 
hence  the  use  of  plain  disks.  The  apparatus  worked 
satisfactorily  under  these  conditions  and  it  would  seem 

'Collar  Thrvs) 
^*iia "" "■  t?'"^""^^  Pulleys 

HERLTH  ADJU.STABLE  PARALLELS 

100  K.  p.  m. 

(Approx.) Fixed  Searing- 
Clutch  Yoke^ 

Pulley  fixed Shaft'         _ '^Openatirjg  Lever 

A   .SIMPLE  AND   CHEAP  REVERSING  CLUTCH 

that   such  an   arrangement   could  be  adapted   to   other 
uses,  as  an  extemporized  tapping  machine,  etc. 

Three  wood  split  pulleys  were  used ;  the  sides  of  the 
rims  of  one  were  carefully  trued  up,  also  one  side  of 
each  of  the  others.  Then  two  disks  of  iron  were  screwed 
to  the  first  pulley  and  one  each  to  the  other  two,  these 
disks  being  made  of  plate  about  h  in.  thick.  Leather 
disks  were  fastened  to  the  iron  disks  by  means  of  coun- . 
tersunk  copper  rivets  to  act  as  frictional  engaging  sur- 

faces. Probably  some  regular  clutch  lining  material 
would  have  been  better  than  leather. 

The  two-faced  pulley  was  clamped  fast  to  the  clutch 
shaft  while  the  others  were  provided  with  babbitted 
bu.shings  and  ran  as  loose  pulleys.  Each  bushing  was 
faced  off  on  the  outside  end  and  a  ball  thrust  bearing 
set  up  against  it.  An  iron  yoke  was  then  forged  up, 
the  distance  between  the  forked  ends  being  wide  enough 

to  accommodate  the  three  pulleys  and  two  thrust  bear- 
ings plus  a  narrow  clearance  space  between  the  ad- 

jacent friction  surfaces.  The  ends  of  the  yoke  were 
drilled  out  and  babbitted  to  fit  the  shaft  and  the  con- 

necting piece  provided  with  a  pivot  for  the  operating 
lever. 

Two  babbitted  dolly  boxes  and  two  more  thrust 
bearings  completed   the   essential  parts   of   the  device. 

As  will  be  seen  from  the  sketch,  the  forward  and 
reverse  motion,  obtained  by  a  straight  and  a  crossed 

belt  from  drive  pulleys  on  the  line  shaft,  was  con- 
trolled entirely  by  manual  pressure  on  the  hand  lever, 

the  clutch  never  being  engaged  in  either  direction  for 
any  length  of  time. 

While  the  loose  pulleys  might  have  been  made  of 
cast  iron,  wood  was  best  for  the  reversing  center  pulley 
as  there  would  be  less  inertia ;  though  for  a  more 
elaborate  set-up  Rluminuni  alloy  could  be  used 
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What  Other  Editors  Think 
Metric  Chaos  in  Daily  Life 

( From    The  Iron  Age) 

A  Staggering  Program  of  Overturning  for  Indus- 
try AND  THE  Individual. — Not  since  the  free  silver 

craze  of  1896  with  its  16  to  1  formula,  which  was  to 

become  operative  "without  the  consent  of  any  other 
nation,"  has  a  national  policy  been  urged  upon  the 
country  with  a  tithe  of  the  possibilities  of  chaos  in 
business  that  are  involved  in  the  compulsory  adoption 
of  the  metric  system.  What  it  would  mean  in  matters 
affecting  the  everyday  life  of  the  average  member  of 
the  community  is  suggested  in  the  following,  which  is 
contributed  to  the  current  discussion  by  a  well-known 
testing  engineer: 

What  the  Metric  System  Would  Mean  in  Some 
Ordinary  Affairs 

Iv  domefitic  life: 

Grocers'  scales  all  require  new  poise  weights,  all 
notched  balance  beams  scrapped  and  new  ones  provided, 
with  new  sliding  weights. 

Peck  and  bushel  measures  discarded. 

Liter  larger  than  a  quart,  new  containers  required. 
Hectoliter,  equal  to  2.8  bushels,  not  a  practical  unit. 
Prices   on   all  commodities   to  be  readjusted  to  new 

units. 

In  culivary  matters: 
AH  recipes  to  be  readjusted  to  kilograms  and  liters: 

cook  books  to  he  rewritten ;  general  confusion  in  kitchen 
operations. 

New  milk  bottles. 

Jn  other  household  affairs: 
Gas  meters  to  be  replaced  by  new  system  of  units 

of  volume,  or  readings  of  meters  taken  in  one  system 
and  converted  into  the  other,  to  avoid  scrapping  meters 
in   use. 

Water  meters  in  same  category  as  gas  meters. 
Tape  measures  and  yardsticks  to  be  discarded. 

In  shoppinq: 
Counter  measuring  machines  to  be  reconstructed, 

yards  to  meters. 
Dry  goods  to  be  folded  at  cotton  and  woolen  mills  in 

meter  folds  in.stead  of  yard  folds,  requiring  change  of 
machinery. 

Photographic  plates  in  common  sizes  to  be  known  by 
awkward  combinations  of  figures.  An  8  x  10  plate 
becomes  203  x  254  millimeters. 

Quires  and  reams  to  be  displaced  by  decimal  mul- 
tiples, requiring  changes  at  manufacturing  plants. 

All  containers  and  cartons  to  be  modified  in  sizes 

and  shapes  to  be  adapted  to  new  unit  sizes. 

S'hirts,    collars    and    cuffs    to    be    known    by    strange 
names  of  sizes.     A   16-inch  collar  becomes  a  406-milli- 

meter collar.     A  187-millimeter  hat  is  worn  instead  of 
7i!  inches. 

In  hiiildinff  materials  and  construction: 

Abandon  board  measure  and  substitute  square  dec- 
imeters, centares  or  ares. 

Doors  familiar  to  all  builders  as  2  feet  6  inches  by  6 
feet  8  inches  become  762  by  2,032  millimeters. 
An  ordinary  brick  is  51  x  101  x  203  millimeters. 

Sizes  of  sa.sh  also  are  converted  into  strange  units. 

Weights  of  tin,  terne,  copper,  zinc,  lead  sheets  and  plates 
placed  before  builders  in  unknown  units,  in  awkward 
combinations. 

Molds  and  pallets  in  brickyards  to  be  changed  to  new 
units  or  inconvenient  numbers  used  to  represent  sizes. 

Earth  excavation  on  basis  of  cubic  meters,  represent- 
ing about  1.3  cubic  yards.  Designation  of  shovels  and 

dippers  in  excavating  machinery  to  be  in  fractions  of 
cubic  meters  instead  of  definite  yards. 

All  architects'  drawings  to  be  in  new  units,  involv- 
ing a  most  perplexing  conversion  of  current  building 

material  units  or  made  up  on  a  system  that  will  involve 
changes  in  all  woodworking  machinery  to  meet  metric 

units. 
In  raihaad  affairs: 

Change  in  position  and  renumbering  of,  say,  100,000 
mileposts.  an  incidental  and  minor  affair  relative  to 
other  changes. 

Standard  gage  of  track  becomes  known  as  1,435  milli- 
meters. 

Changes  in  time-table  mileages. 
Books  of  rules  rewritten  and  speeds  given  in  new 

units  instead  of  miles  per  hour.  Slow  boards  all 

repainted  with  new-  speeds  thereon. 
Speed  recorders  scrapped  or  remodeled. 
Employees  instructed  in  new  methods  of  estimating 

speeds. 
Dimensions  of  all  wheels,  axles,  standard  parts  of  car 

construction  changed   into  new  units. 

Railroad    track    and    warehouse    scales   to   be    recon- 
structed into  metric  units.     Capacity  of  cars  to  be  in 

new  units. 

In  public  land  surveys: 

Lands  in  many  states  surveyed  and  staked  out  in 
townships,  sections,  quarter  sections  and  eighth  sections, 
in  none  of  which  divisions  is  there  an  ea.sy  conversion 
into  metric  units. 

In  reconveyance  of  lands,  present  deeds  giving  metes 
and  bounds  in  English  units  would  require  expensive 
and  elaborate  efforts  to  put  dimensions  and  areas  in 

metric  units,  which  if  correctly  made  would  still  be 
unintelligible  to  most  people. 

As  great  as  the  confusion  in  the  few  respects  above 
mentioned  and  as  expensive  as  the  process  would  be  in 
all  the  usual  affairs  of  life,  these  few  enumerated 

examples  pale  into  insignificance  beside  the  cost  involved 

in  making  the  conversion  in  the  manufacturing  indus- 
tries. The  cost  of  war  is  but  a  fraction  of  that  which 

would  confront  the  general  industries  of  the  country. 

Virtual  scrapping  of  all  small  tools  and  fixtures  would 
be  faced  by  manufacturers  were  such  an  act  of  Congress 

passed, A  colossal  fortune  in  changes  of  lead  screws  and 

screw-cutting  gears,  in  lathes  alone  is  involved. 



918 AMERICAN     MACHINIST Vol.  52,  No.  17 

In  all  machinery  the  changes  become  of  such  a 
staggering  nature  their  mere  contemplation  is  most 
depressing.  Days  would  be  required  simply  to  state 
the  number  of  changes   involved  in  the  industries. 

The  ravages  of  vs^ar  have  fixed  and  definite  limits 
of  territory.  The  ravages  of  the  metric  system  changes 
would  be  universal  in  domestic  affairs. 

Compulsory  legislation  in  this  matter  would  plunge 
the  nation  into  economic  disorder,  wiping  out  values 
in  billions  of  dollars. 

A  dual  system  is  confusing  beyond  description.  Two 
systems  do  not  admit  of  being  in  common  use.  A 
gradual  change,  piecemeal,  is  impracticable.  A  sudden 
sweeping  change  would  throw  the  entire  country  into 
disorder. 

In  the  chemical  laboratory  the  metric  system  is  used. 
It  is  there  because  it  has  advantages  in  chemical  work. 
It  was  adopted  because  of  its  advantages  there. 

The  metric  system  would  be  adopted  by  the  industries 
if  it  possessed  advantages  for  them. 

The  rewriting  of  all  textbooks,  engineers'  tables,  the 
changes  in  architects'  drawings,  in  mechanical  draw- 

ings, the  education  of  the  personnel  of  machine  shops 
and  other  industries  in  the  use  of  a  new  system  of 
units  are  matters  of  greater  magnitude  than  any  yet 
undertaken  by  this  country. 

The  Industrial  Outlook 
From  Mechanical  World,  England 

THE  prevailing  conditions  are  not  such  as  to  bring 
peace  of  mind  to  the  harassed  manufacturer.  It  is 

a  subject  we  wish  we  could  keep  away  from,  but  it  is 
impossible  not  to  notice  how  manufacture  is  being 
artificially  hampered  at  a  time  when  all  artificial  bar- 

riers should  ruthlessly  be  swept  away,  for  there  are 
other  handicaps  of  a  more  less  legitimate  nature  which 
call  for  all  the  resource  and  skill  of  the  traders  and 
manufacturers  of  the  country  to  overcome.  The  unwise 
refusal  of  the  molders  as  a  body  to  accept  the  terms 
which  their  executive  urged  them  to  do  must  have  one 
or  two  effects.  It  will  either  result  in  closing  down  more 
enginering  works  and  so  hit  still  further  the  funds 
of  other  unions,  or  the  strike  will  peter  out  of  itself 
by  the  simple  process  of  some  men  going  back  to  work 
and  others  following  in  increasing  numbers.  We  believe 
this  is  what  will  happen,  for  when  over  seven  thousand 
men  are  willing  to  go  back  to  work,  it  will  take  very 
strong  views  on  the  principle  of  abiding  by  the  majority 
decision  to  keep  them  out.  A  point  which  strikes  us 
about  the  matter  is  that  we  are  told  there  are  fifty 
thousand  union  molders,  and  nothing  like  all  that  num- 

ber voted,  and  it  would  be  interesting  to  know  the 
views  of  the  remainder.  Meanwhile,  one  large  engineer- 

ing firm  has  announced  its  decision  to  close  down  the 
whole  of  its  works  until  the  dispute  is  settled.  On  the 
other  hand,  the  conditions  generally  are  none  too  bright 
in  regard  to  supplies  of  raw  materials,  having  regard  to 
the  effect  of  the  increased  railway  rates  and  threats 
of  further  labor  trouble.  Orders  from  overseas  are 
coming  over  in  increasing  numbers,  but  manufacturers 
of  iron  and  steel  do  not  seem  disposed  to  quote  any 
prices,  and  the  prospect  of  any  further  advances  in 
the  near  future  is  causing  considerable  competition  for 
the  available  supplies,  which  is  tending  to  force  prices 
up.  The  feature  of  the  situation  is  that  very  little 
relief  can  be  looked  for  from  foreign  supplies,  for, 
contrary  to  anticipations,  other  possible  countries  are 

too  busy  making  up  their  own  arrears  due  to  the  war  to 
be  able  to  spare  much  in  the  shape  of  raw  or  semi- 

finished materials  for  export. 

Heads  Win 
From  Power. 

THE  other  day  on  a  street  corner,  I  saw  two  little 
newsboys  matching  pennies.     As  I  passed,  one  of 

them  shouted,  "Heads  win!" 
That  little  ragged  urchin  did  not  realize  that  he  was 

proclaiming  a  great  truth.     But  he  was. 
Time  was  when  money  was  looked  upon  as  being  the 

chief  factor  in  every  branch  of  life.  The  capitalist  was 
looked  at  with  envy,  and  sometimes  with  fear.  That 
day  is  fast  passing  away.  People  know  differently  now. 
It  is  headwork  that  wins  today. 

In  the  great  world  war  it  was  not  the  money,  the 
men,  the  tremendous  amount  of  ammunition,  the  sub- 

marines, which  won.  It  was  brains.  If  the  enemy 
produced  a  deadly  gas,  then  the  brains  of  the  opposing 
forces  were  set  to  work  to  produce  a  gas  more  deadly 
than  the  other.  When  the  submarines  began  to  take 
their  daily  toll  of  ships  sunk  and  destroyed,  the  allied 
nations  realized  that  they  must  think  out  a  way  to  get 
rid  of  these  reptiles  of  the  sea.  And  they  did  it.  The 
magnificent  brain  of  Foch  and  his  generals  planned  a 
campaign  which  wore  dovra  the  German  hosts  and  in 
the  end  accomplished  their  defeat.  Brains  did  it,  not 
guns.     Heads  won! 

In  the  industrial  world  it  is  not  the  man  with  the 
biggest  muscles  that  gets  to  the  top.  It  is  not  the  man 
with  massive  arms  and  iron  hands,  who  can  lift  a  hun- 

dred-pound weight  with  ease,  who  gets  the  most  money 
in  the  pay  envelope  at  the  end  of  the  week. 

It  is  the  man  whose  brain  is  active,  who  thinks  and 
plans  and  studies  the  best  way  to  do  a  job.  It  is  the 
man  of  power.  And  power  do6s  not  mean  brute  force. 
Power  comes  from  constructive  thinking,  cumulative 

thought  or,  in  the  parlance  of  the  street,  "using  your 

head." 

Men  are  beginning  to  think  for  themselves.  The  day 
when  they  were  driven  or  led  to  do  things  by  soft  words 
and  unctuous  phrases  has  gone  by.  Today  men  in  all 
branches  of  industry  are  fast  thinking  out  their  prob- 

lems, without  help  from  others.  They  are  using  their 

heads  and  they  gloi'y  in  it.  Just  in  proportion  as  they 
learn  to  think  for  themselves  will  men  grow  in  power 
to  do  and  live  and  prosper. 

The  next  time  you  hear  a  man  grumble  over  the 
amount  he  gets  in  his  pay  envelope,  tell  him  the  story 
of  the  newsboy  who  unwittingly  emphasized  the  great 

truth,  "HEADS  WIN!" 

Reducing  Spoiled  Work 
By  John  Adendorff, 

Factory  Manager,  Brown-Lipe-Chapin  Co.,  Sj-racuse,  N.  T. 

During  the  month  of  January,  1920,  there  were 
seven  and  one-half  million  mechanical  operations  per- 

formed on  work  in  the  Brovni-Lipe-Chapin  Company's 
plant.  The  average  spoiled,  wasted  and  defective  mate- 

rial, per  major  operations,  was  2.2  per  cent.  This  2.2 
per  cent  does  not  refer  to  all  of  the  minor  operations 
included  in  the  seven  and  one-half  million  figure, 
but  does  cover  major  operations  as  well  as  including 
defective  and  spoiled  material. 
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A  considerable  amount  of  attention  has  been  given 
to  defective  material,  spoiled  material,  etc.  in  this 
plant.  As  to  defective  material,  it  is  the  policy  of  this 
company  to  have  experts  follow  the  sources  of  supply 
and  inspect  material,  especially  in  the  steel  lines,  before 
it  is  shipped  from  the  mills.  Very  close  inspection  is 
also  given  at  the  forge  plants.  All  raw  material  as  it 

enters  the  company's  plant  is  inspected.  As  soon  as  a 
machine  operation  is  completed  in  the  plant,  it  is  the 
policy  of  this  company  to  inspect  the  work  immediately. 

The  individual  operators  have  blueprints  from  which 
they  take  their  dimensions.  Each  operator  is  held 
responsible  for  his  own  work.  A  set-up  man  in  each 
group  of  machines,  as  well  as  the  gang  boss,  is  also  held 
responsible  for  the  work  coming  off  the  machines. 

A  System  Instituted,  Employing 
Machine  Inspectors 

When  our  spoilage  was  excessive  we  instituted  a 
system  of  employing  machine  inspectors;  that  is, 
putting  an  individual  inspector  in  charge  of  the  work 
coming  from  a  group  of  machines.  This  inspector 
would  circle  around  the  machines  and  inspect  as  many 
pieces  as  he  had  time  for.  We  believe  that  through 
this  method  many  improvements  were  made,  and  it  has 
lately  been  possible  for  us  to  withdraw  these  machine 
inspectors  in  all  cases,  except  that  of  inspecting  finished 
teeth  of  gears.  In  this  case  we  still  employ  a  machine 
inspector  for  each  group  of  machines.  We  find  that  it 
is  good  practice  to  inspect  work  continuously  as  it  is 

completed.  The  "moveman"  circulates  around  the 
different  groups  of  machines  and  picks  up  whatever 
piece  or  pieces  there  may  be  around  each  machine  and 
carries  same  to  the  inspection  bench  for  inspection. 

To  improve  the  status  of  inspectors,  regular  classes 
were  held  by  a  competent  instructor.  Inspectors 
received  instruction  as  to  proper  knowledge  of  reading 
blue  prints,  skilled  handling  of  micrometers,  vernier 
calipers  and  other  tools  used  by  them.  Also  a  knowledge 
of  the  product,  more  especially  the  reason  why  close 
limits  were  held  in  certain  dimensions  and  limits  not 
so  close  in  other  dimensions.  In  these  classes  the 
inspectors  were  impressed  with  the  importance  of  their 
duties  and  were  instructed  to  report  all  faulty  dimen- 

sions, no  matter  who  the  operator  was  that  produced 
such  work.  As  the  inspectors  became  more  competent 
their  wages  have  been  increased  accordingly. 

In  Some  Departments  Operators  Are  Not  Paid 
For  Spoiled  Work 

In  some  departments  we  do  not  pay  operators  for 
work  spoiled,  even  though  we  have  repair  men  who  can 
repair  such  work.  We  are  working  toward  the  object 
of  establishing  this  principle  throughout  the  factory. 
Written  inspection  reports  are  obtained  daily  and 
closely  watched  by  certain  executives  of  the  company. 
As  soon  as  the  spoilage  exceeds  a  given  figure,  steps 
are  taken  to  immediately  remedy  the  condition. 

It  has  been  our  experience  that  the  condition  of  the 

operator's  machine,  as  well  as  the  tooling,  has  a  great 
deal  to  do  with  wastage  and  spoilage. 
We  also  believe  that  the  conditions  surrounding  the 

operator,  especially  atmospheric  conditions,  have  a  great 
deal  to  do  with  spoilage  and  wastage.  We  are  now 
working  toward  the  end  where  we  can  get  a  complete 
circulation  of  fresh  air  into  each  department  every 
fifteen  minutes,  or  at  least  every  half  hour. 

A  Step  Toward  Accident  Prevention  in 
Massachusetts 

On  March  9,  10  and  11,  the  first  annual  Massachusetts 
Accident  Prevention  Congress  was  held  at  Worcester, 
Mass.,  under  the  joint  auspices  of  the  Worcester, 
Springfield  and  Boston  locals  of  the  National  Safety 
Council  and  of  the  Associated  Industries  of  Massa- 

chusetts. The  convention  was  adjudged  a  decided 
success  in  every  way.  The  attendance  was  good,  over 
250  registering  at  the  Hotel  Bancroft,  which  served  as 

headquarters.  The  various  phases  of  industrial  acci- 
dents and  their  prevention  were  well  covered  by 

competent  speakers,  so  that  the  character  of  the  proceed- 
ings was  chiefly  of  an  instructive  nature. 

Probably  the  most  important  work  of  the  congress 
was  the  action  taken  toward  the  establishment  of  a 
hospital  and  vocational  school  for  the  care  and  education 
of  serious  disability  cases.  Worcester  was  selected  as 
the  preferred  site,  and  efforts  are  to  be  made  to  interest 
the  state  in  the  building  of  such  an  institution  there. 

In  the  event  that  Massachusetts  does  not  take  action 
upon  this  matter,  it  is  possible,  and  even  probable,  that 
insurance  companies  and  industrial  concerns  will  found 
and  support  the  institution  without  the  aid  of  the  state. 

The  first  day  of  the  convention  was  devoted  to  topics 
of  a  rather  general  nature,  the  initial  session  opening 
with  a  luncheon.  The  first  speaker  was  C.  W.  Price, 
who  is  the  general  manager  of  the  National  Safety 
Council,  Chicago.  In  his  opening  statements,  Mr.  Price 
said  that,  while  the  Government  reports  show  that 
47,949  of  our  soldiers  were  killed  in  Europe  during 
the  19  months  that  we  were  engaged  there,  126,000 
people  were  killed  in  this  country  during  the  same 
period  of  time  and  35,000  of  these  were  killed  in 
industry  itself.  Among  the  statements  of  Mr.  Price 
that  were  worthy  of  especial  note  are  the  four  facts 
which  follow: 

First:    That    it   has   been    demonstrated    in    actual 

practice  that  three-fourths   of  all   deaths 
and   serious    injuries    in   industry   can  be 
eliminated  if  the  manufacturer  so  desires. 

Second:    That  the  safety  movement  offers  the   first 
common     ground     where     employer     and 
employee  can  meet  for  mutual  benefit. 

Third:    That    the    reduction    of    serious    and    fatal 
accidents  which  has  been  accomplished  so 

far  has  been  due  only  one-half  as  much 
to  the  introduction  of  mechanical  devices 
as  to  the  reaching  of  the  foremen  with  the 
safety  idea  and  to  the  subsequent  passing 
of  it  to  the  men. 

Fourth :    That  the  safety  work  can  be  looked  upon  as 
profitable  business,  because  big  dividends 
are  paid  upon  the  investment. 

The  rest  of  the  session  was  taken  up  by  addresses 
given    by   J.    F.    Ginsley,    vice    president    and    general 
manager  of  the  Crompton  and   Knowles  Loom  Works, 
Worcester;  by  D.  S.  Beyer,  vice  president  of  the  Liberty 

Mutual  Insurance  Co.,  and  by  W.  Hall  of  the  Wickwire- 

Spencer  Steel  Corporation.     In  the  evening,  entertain- 
ment  was   provided   by   moving  pictures   dealing   with 

safety-first  principles  and   by   a  Court   of   Inquiry   on 
Accidents  which   was   acted  by   the  permanent   Safety 
Committee   of  the   American   Steel  and   Wire   Co.,  of 
Worcester. 
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The  morning  of  the  second  day  of  the  congress  was 
devoted  to  a  surgical  session,  the  chief  speakers  being 
W.  I.  Clark,  Service  Director  of  the  Norton  Co.,  of 

Worcester.  Mr.  Clark's  subject  was  Fractures  in 
Industry.  D.  M.  Holman,  manager  of  the  United  States 
Mutual  Liability  Insurance  Co.,  at  Quincy,  Mass.,  talked 
on  the  Rehabilitation  of  the  Handicapped  Men.  In  the 
afternoon,  a  session  was  devoted  to  the  influence  of  the 
house  organ  in  promoting  the  safety-first  movement 

followed  by  an  inspection  of  several  of  Worcester's  chief 
machine  plants.  In  the  evening  a  session  of  especial 
intere.st  to  foremen  M-as  held,  the  importance  of  the 
foreman  in  preventing  accidents  being  well  brought  out. 

The  morning  session  of  the  third  day  was  occupied 
by  addresses  by  representatives  of  insurance  companies 
on  the  means  of  safeguarding  employees.  The  prin- 

cipal speakers  were  F.  H.  Wentworth,  secretary  of  the 
National  Fire  Protective  Association.  Bcston,  and 

William  Ferguson  of  the  Travelers'  Insurance  Co., 
Hartford,  Conn.  In  the  afternoon  session  R.  M.  Little, 
director  of  the  Safety  Institute  of  America,  New  York, 
gave  figures  upon  the  number  of  industrial  accidents 
and  upon  their  cost.  Among  the  other  speakers  of 
especial  importance  were  V.  T.  Noonan,  of  the  Bethle- 

hem Shipbuilding  Corporation,  Quincy,  Mass.;  W.  W. 
Kennard  of  the  Massachusetts  Industrial  Accident 
Boards,  Boston;  J.  P.  Meade,  of  Bo.ston,  and  A.  L. 
Powell,   of  the   Edison   Lamp   Works,    Harrison.    N.   J. 

The  resolution  supporting  the  foundation  of  a  re- 
habilitation hospital  and  training  school  was  drawn  up 

and  adopted. 

The  congress  ended  with  a  banquet,  the  chief  speaker 

being  Channing  Cox,  Lieutenant-Governor  of  Massa- 
chusetts, who  commended  the  congress  for  the  task  it 

had  undertaken.  The  .session  was  closed  with  an 

address  by  H.  L.  Smith,  general  manager  of  the 

Bethlehem  Shipbuilding  Corporation,  who  reviewed  the 

work  done  by  the  congress  and  urged  co-operation  in 
the  great  work  that  it  had  begun. 

The  International,  or  Supernational, 

Organization 
By  W.  Osborne 

A  number  of  men  were  unloading  sand.  They  were 
over  on  the  back  track  out  of  sight  and  were  improving 

the  opportunity  by  having  a  little  talk  among  them- 
selves. 

"Did  any  of  you  fellows  hear  that  chap  who  was  talk- 
ing up  on  the  corner  last  night?  He  was  some  talker, 

now,  I  tell  you.  If  we  all  got  what  we  earn  we  would 

not  be  shoveling  sand  here,  and  that's  a  fact.  He  knew 
how  to  show  them  fellows  up  who  make  us  pay  rent,  and 

interest  and  all  that  sor*^^  of  thing.  He  said  that  us 
fellows  are  just  a  lot  of  jackasses  that  are  working  along 
more  than  half  asleep,  and  he  is  trying  to  wake  us  up  .so 
that  we  will  reach  out  and  take  what  is  coming  to  us. 
You  bet  I  went  up  and  chipped  into  his  hat  without 

being  asked  to." The  speaker  leaned  on  his  shovel  while  he  waited  for 
signs  of  how  his  words  had  been  received. 

"Did  he  mean,"  said  an  old  man,  »'that  the  bank 
shouldn't  ought  to  give  me  any  intere.st  on  the  money  I 

got  in  there  in  a  savings'  account?  When  my  old  woman 

died  and  I  sold  the  farm  the  man  who  bought  it  didn't 
have  all  the  money  and  I  took  a  mortgage  for  what  he 

didn't  have.  He  pays  me  six  per  cent  on  that  mort- 
gage. Did  that  fellow  last  night  mean  that  the  man 

who  bought  my  farm  shouldn't  pay  me  any  interest?" 
"He  ought  to  be  able  to  get  the  money  from  the 

Government  so  he  could  pay  you  for  the  farm,"  said  the 
first  speaker. 

"When  work  played  out  in  our  town  and  I  came  here 
I  rented  my  house  back  there.  According  to  that  bird 
who  was  talking  last  night,  who  you  have  been  telling 

about,  I  shouldr't  get  any  rent.  Don't  I  have  to  pay 
taxes,  and  didn't  I  have  to  save  up  my  money  and  build 
the  house  and  isn't  it  getting  run  down  all  the  time 
with  them  people  living  in  it  and  not  taking  any  kind  of 

care  of  it?"    Evidently  this  speaker  was  a  capitalist. 
"You  hadn't  ought  to  had  to  build  a  house.    The  Gov- 

^W- 

ernment  had  ought  to  build  it,"  said  the  first  .speaker, 
"and  then  you  shouldn't  need  to  be  worrying  about 

rent." 

"Where  is  the  Government  a  going  to  get  all  of  this 

oioney,  I'd  like  to  know?  Maybe  .some  of  you  fellow.- 
never  pay  any  ta.xes;  or  anyhow  maybe  you  think  you 

don't  because  you  don't  own  any  property,  but  let  me 
tell  you  somebody  has  to  work  for  every  cent  that  the 

Government  either  u.ses  or  wastes.  You  don't  need  to 
talk  to  me.  The  only  thing  you  get  for  nothing  is  to  get 

it  in  the  neck.  Lookey  here,  now,  ain't  we  getting  more 
money  than  we  ever  did,  and  ain't  we  able  to  buy  less 
Tor  It  than  we  ever  did,  and  ain't  the  Government  spend- 

ing a  lot  of  money  for  things  that  it  never  did  before, 

and  ain't  everybody  blaming  everybody  else  for  being 
to  blame  for  the  high  cost  of  living,  and — " 

The  speaker  was  getting  warmed  up  to  his  subject 
and  there  is  no  telling  where  he  would  have  ended  had 
not  a  fellow,  who  up  to  this  time  had  not  spoken,  broke 
into  the  discussion. 

A  Mysterious  Speaker 

"See  here  now,"  he  urged  in  a  mysterious  manner, 
as  he  held  up  his  hand  for  attention,  and  looked  around 
so  as  to  be  sure  that  he  would  not  be  overheard  by  any 
outsider.  He  motioned  for  them  all  to  gather  closely 
around.  Evidently  he  had  something  of  importance  to 
disclose.  Lowering  his  voice  until  it  was  not  much  above 

a  whisper  he  continued.  "You  knew  that  last  young  fel- 
low that  the  company  took  on?  I  mean  that  good-natured 

one  that  is  always  trying  to  jolly  a  fellow.  Well,  he  was 
trying  it  with  me  the  other  day  and  I  just  let  him  keep 
at  it  to  see  what  he  would  say,  and  he  let  something  drop 
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that  I  don't  think  that  he  meant  to  let  drop.  Do  you 
know  why  them  kind  of  fellows  have  it  on  us?  Well, 

sir.  I  can  tell  you.  They  all  belong  to  some  kind  of  an 
orKanization  that  has  a  lot  of  laws.  Every  one  of  thdm 
has  to  obey  these  laws  and  so  they  all  work  together  for 

each  other.  Of  course  there  was  a  lot  of  it  that  I  didn't 
g-et,  but  it  is,  so  he  says,  the  strongest  organization  in 
the  world. 

■'He  says  that  it  is  a  bigger  thing  than  the  Masons, 
or  the  Knights  of  Columbus,  or  Lenine  and  Trotsky  or 

any  of  them  things,  and  that  these  laws  of  their's  are 
worked  on  you  whether  you  like  it  or  not.  Why,  he  says 

that  thfty  have  knocked  out  business  men,  and  big  cor- 
porations, and  even  governments  that  would  not  join 

with  them.  He  said  that  these  laws  can't  be  changed  by 
anyone,  but  that  if  you  buck  against  them  they  just  up 

»  and  get  you  in  one  way  or  another.  Some  funny  things 

^  he  said.  He  said  that  there  was  a  lot  of  different  de- 
grees that  you  could  take,  and  that  nobody  got  to  where 

they  had  all  of  them,  but  that  if  you  wanted  to  know  the 
laws  of  any  of  them  the  ones  who  had  taken  them  would 
tell  vou  what  they  were,  or  what  you  had  better  do. 

Every  Educated  Man  a  Member 

"He  said  that  eveiy  educated  man  was  a  member  of 
this  organization  and  had  some  of  the  degrees.  The 
way  he  talks  it  seems  most  of  the  trouble  in  the  world 
comes  from  two  things.  One  is  that  a  lot  of  fellows  like 
us  are  trying  to  do  things  without  knowing  anything 
about  this  organization  and  its  laws,  and  are  balling 
things  up;  and  the  other  is  that  a  lot  of  fellows,  who  are 
in,  are  trying  to  do  a  lot  of  things  that  are  under  laws 
where  they  have  never  taken  their  degrees.  Just  like 
this,  you  know,  where  men  try  to  make  laws  in  Congress 

that  can't  be  made. 

"I  told  him  right  there  that  Congress  could  make  any 
kind  of  a  law  that  it  wanted  to  (that  is,  if  the  Presi- 

dent would  sign  it,  it  would  be  a  law),  and  he  laughed 

and  said,  'I  guess  you  never  heard  of  the  congressman 
who  moved  to  repeal  the  law  of  gravity,  did  you?' 

"I  can't  understand  about  this  organization  and  its 
laws  and  how  it  is  that  I  never  heard  of  it  before,  but 

I'll  be  darned  if  I  don't  think  that  there  is  something  iu 
it;  for  else  why  would  we  fellows  all  be  out  here  shovel- 

ing sand  while  them  educated  fellows  are  having  the 
easy  time  of  it  in  shops,  and  stores,  and  banks  and  such 

places." 
What  the  Farmer  Said 

Said  the  old  man  who  had  once  owned  a  fai-m :  "I 

don't  know  whether  or  not  that  fellow  was  stuffing  you 
about  that  powerful  organization  and  its  wonderful 
laws,  but  I  am  almighty  sure  that  if  we  do  not  mind 
the  Ihw  that  applies  to  getting  sand  out  of  a  car  by 
moving  our  shovels  faster  than  we  have  been  doing  the 
bo.ss  will  come  around  pretty  soon  and  we  will  have  to 

see  how  we  can  work  the  law  of  hunting  for  other  jobs." 
"It's  fellows  like  you  that  are  scared  of  the  boss  that 

helps  him  put  it  all  over  us.  You  ought  to  have  heard 

tnat  fellow  last  night,"  said  the  fellow  who  had  started 
the  talk.    "He  could  tell  you  some  things." 

"Maybe  he  could,  maybe  he  could,"  muttered  the  old 
man,  "but  out  on  the  farm  I  never  got  no  potatoes 
planted  by  setting  in  the  shade,  a  whittlin'  and  a  cussin' 
of  the  neighbors  who  had  better  crops  than  I  had."  With 
that  he  began  throwing  out  the  sand  as  though  he  was 
working  for  himself  back  on  the  farm. 

Why  One  City  Failed  to  Pass  a  f  local- 
ized Daylight-Saving  Law 

By  Frank  H.  Williams 

In  Fort  Wayne,  Ind.,  the  proposition  of  passing  a 

local  daylight-saving  law  was  thrashed  out  extensively 
— a  voting  campaign  on  the  proposition  being  conducted 
by  one  of  the  newspapers,  and  all  .sorts  of  organizations 
meeting  and  registering  their  opinion  regarding  the 
proposition.  As  the  result  of  this  thrashing-out  process 
the  city  council  voted  not  to  pass  a  daylight-saving  bill 
for  Fort  Wayne.  When  the  bill  was  originally  intro- 

duced all  the  councilmen  were  in  favor  of  it.  The 
reason  for  the  change  in  attitude  was  due  to  the 

widespread  opposition  to  the  bill  among  all  classes — 
employers  and  employees,  manufacturers,  office  people 
and  store  owners  and  workers. 

Believing  that  the  reasons  for  the  failure  of  the  bill 

to  pass  in  Fort  Wayne  have  been  more  clearly  sum- 
marized than  in  most  cities  where  the  daylight-saving 

law  has  not  been  put  into  force,  a  little  information 

regarding  the  reasons  will  be  given  for  the  purpose 
of  showing  just  how  widespread  and  general  the  oppo- 

sition to  daylight  saving  is  in  this  locality. 
Employees  generally,  in  letters  to  the  newspapers  and 

in  their  meetings,  declared  that  their  opposition  to  the 
bill  was  based  on  the  fact  that  it  is  much  easier  in  the 

summer  time  to  get  refreshing  sleep  in  the  early  hours 
of  the  morning  than  it  is  in  the  hot  hours  of  the  earlier 

part  of  the  night.  They  further  declared  that  daylight 
saving  simply  meant  for  them  that  they  must  get  up 
earlier,  lose  this  refreshing  sleep  and  go  to  bed  later 
at  night  than  formerly  because  everyone  knows  that 

under  the  daylight-saving  law  it  is  really  only  11 

o'clock  at  night  when  the  clock  says  12  o'clock  and  that, 
therefore,  people  as  a  rule  go  to  bed  at  the  same  time 
as  usual  under  daylight  saving  no  matter  what  the 
clocks  say.  They  further  stated  that  this  had  the  effect 

of  making  them  lose  an  hour's  sleep. 
The  opposition  of  the  manufacturers  to  the  bill  was 

based  on  the  fact  that  with  a  daylight-saving  law.  the 
time  in  Fort  Wayne  would  be  different  from  that  of  the 

railroads  and  the  surrounding  towns  and  that  conse- 
nuently,  shipping  schedules  would  be  confused  and  there 
would  be  constant  trouble  and  fussing  over  trying  to 
make  town  time  agree  with  railroad  time  and  with  the 
time  of  surrounding  towns.  They  also  said  that  as  the 
mails  would  arrive  in  Fort  Wayne  at  the  usual  time 
and  that  with  Fort  Wayne  saving  an  hour  of  daylight 
It  would  make  the  delivery  of  the  mails  seem  to  be 
an  hour  late,  thereby  having  the  effect  of  cutting  an 

hour's  time  off  the  day's  work. 
The  opposition  of  store  and  office  employees  was 

equally  positive.  The  majority  declared  emphatically 
that  an  extra  hour  of  daylight  meant  nothing  to  them 

and  that  they  much  preferred  sleeping  an  hour  later 
in  the  morning  to  arising  an  hour  earlier  and  having 
an  extra  hour  of  sunlight  in  the  afternoon. 

Farmers,  of  course,  were  very  greatly  oppo.sed  to  it, 
as  were  drivers  of  milk  wagons,  bakery  wagons,  etc. 

The  opponents  of  the  bill  also  claimed  that  the  only 
ones  in  favor  of  it  were  automobilists  and  golf  players 

who  wanted  to  stop  work  an  hour  earlier  so  t'-.ev  go 
riding  or  play  golf.  The  very  extensive  opposition  to 

the  bill  was  a  surprise  to  the  councilmen — the  opposition 
f  the  manufacturers  being  particularly  surprising. 
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KS  FROM  TNi 
Valeniine  Francis 

American  Commercial  Association 

Advocates  Trade  with  Russia 

Over  one  hundred  prominent  business  men, 
manufacturers  and  exporters  gathered  together 
at  the  Hotel  Astor  last  Wednesday  at  the  second 
meeting  of  the  American  Commercial  Associa- 
tian.  This  association  was  organized  laat 
February  for  the  purpose  of  taking  united  ac- 

tion in  prevailing  upon  the  government  to  open 
up  trade  relations  with  Soviet  Russia,  so  that 
American  business  and  American  industry 
might  enjoy  some  of  the  great  opportunities 
which  that  country  holds  forth  in  the  com- 

mercial   world. 
The  meeting  was  opened  by  a  few  introduc- 

tory remarks  from  the  president.  Emerson  P. 
Jennings,  president  of  the  Lehigh  Machine  Co.. 
of  Lehighton,  Pa.  Mr.  Jennings  spoke  briefly 
of  the  purposes  of  the  association  and  of  the 
efforts  made  so  far  to  further  this  end.  He 
said  that  England.  France  and  other  European 
countries  were  trading  with  Russia  and  that 
if  the  United  States  government  persisted  in 
ignoring  this  new  republic,  the  commerce  of  this 
wealthy  country  would  be  soon  swallowed  up 
by  foreign  competitors.  He  de«^'lared  that  the 
recent  supposed  exchanges  of  war  prisoners 
between  England  and  Russia  were  nothing 
more    than     "trade    missions,    thinly    disguised." 

Eugene  Schoen.  general  manager  of  the  In- 
ternational Oxygen  Co.  of  Newark.  N.  J.,  was 

the  next  speaker.  Mr.  Schoen  was  a  member 
of  the  committee  from  the  association,  which 
went  to  Washington  on  two  different  occasions, 
to  urge  the  State  Department  to  take  some  action 
in  this  matter.  He  told  of  the  difficulties  en- 

countered in  getting  an  interview  with  anyone 
who  knew  anything  about  this  condition  and 
said  that  the  committee  found  absolute  ig- 

norance in  the  State  Department  on  Russian  af- 
fairs. He  said  that  the  committee  was  in- 
formed that  the  Kolchak  government  was  the 

proper  one  to  deal  with,  but  since  Kolchak  had 
been  dead  several  weeks,  it  would  be  quite, 
diflicult  to  do  business  with  him.  '"Russia 
is  potentially  the  greatest  open  market  in  the 
world  to  day."  he  said.  "Congress,  the  State 
Department  and  all  other  official  bodies  are 
willing  and  anxious  to  resume  trade  relations 
with  Russia.  The  only  power  that  stands  in 
the  way  is  the  President.  But  the  United 
States  will  be  compelled  to  recognize  Russia  in 
a  short  time,  for  those  who  owe  us  millions  of 
dollars,  need  Russia's  export  and  import  trade 
in   order   to   pay    their   debts. 

Soviet  Representative  Speaks 
What  was  probably  the  most  important  ad- 

dress of  the  session  was  delivered  by  Santeri 
N'uorteva.  secretary  of  the  Russian  Soviet  Bu- reau. Mr,  Nuorteva  gave  a  short  history  of 
the  activities  of  the  Bureau  since  its  appear- 

ance in  this  country  over  two  years  ago. 
"Russia,"  he  said,  "wants  to  establish  trade 
relations  with  the  United  States  more  than 
with  any  other  country  in  the  world,  because 
you  are  the  only  country  not  interested  in 
European  politics  and  your  economic  interest 
does  not  lie  in  political  and  commercial  ex- 

ploitation of  European  coimtries.  And  the 
United  States  is  better  equipped  to  supply  the 
needs  of  Russia  at  the  present  time.  Russia, 
after  six  years  of  war  and  revolution,  is 
stripped  bare  of  all  the  ordinary  necessities  of 
life.  During  the  reign  of  the  Czar  the  people 
did  not  know  the  use  of  the  simplest  things; 
but  now  that  they  rule  they  want  these  things, 
and  if  trade  relations  are  opened.  Russia  will 
absorli  all  that  American  industry  van  produce 
and  ship  .The  Russian  Soviet  government  has 
S575.000.000  in  gold  to  spend  in  the  American 
market  and  can  readily  pay  for  what  it  needs/* 

Dou't    Want    Diplomatic    Privileges 
Mr.  Nuorteva  declared  that  the  Soviet  Bureau 

in  Washington  was  not  looking  for  diplomatic 
privileges,  salutations  or  social  recognition,  but 
was  merely  interested  in  establishing  friendly 
commercial  relations  with  our  government.  He 
said  that  all  the  investigations  to  which  the 
bureau  has  been  submited.  have  brought  no 
proof  that  it  has  been  disloyal  to  the  United 
States.  In  conclusion  he  said.  "Russian  trade is  now  at  a  very  critical  point.  Are  realtions 
possible  and  practicable  at  this  time?  Russia 
holds  iniceasing  regard  for  America,  she  has 
the  money  and  everything  needed  to  establish 
trade  with  you  if  given  the  chance  to  develop 
her     commercial     and     economic    life." Before  the  meeting  adjourned  the  members 
authorized  the  president  to  appoint  a  com- 

mittee to  draw  up  a  set  of  resolutions  calling 
upon  the  government  to  open  up  trade  relations 
with  Russia.  These  resolutions  will  be  in  the 
form  of  petitions  and  will  be  circulated  around 
the  tountry  to  be  signed  by  men  interested  in 
this  movement.  They  will  then  be  forwardeti 
to  the  Slate  Department  at  Washington  in  the 
hope  of   prompting   official    action. 

American  Can  Company  to  Hold 

Large  Auction 
Large  quantities  of  metal  working  machin- 

ery, electrical  equipment,  tanks,  conveyors,  other 
machnery.  small  tools,  general  fa^Hory  equip- 

ment and  general  stores  and  materials  will  be 
sold  at  public  auction  by  the  American  Can  Co.. 
which  is  eliminating  its  war  equipment. 

Thirty-one  buildings,  from  small  frame  to 
large  steel  structural,  will  also  be  sold,  dis- 

mantled and  removed.  The  133-ft.  twin-acrew 
steamer  "Nassau"  is  included  in  the  auction. 
It  i»  400  tons  gross  and  has  a  capacity  of  750 
passengers. 

The  sales  will  take  place  on  April  37.  28. 
29.   30  and  May  1   as  follows: 

Geneva,  N.  Y..  April  27 — Motors,  testing 
machine,  presses,  lathes,  grinding  machines, 
heat-treating  furnaces,  tool  steel  and  various 
other  machinery  and  equipment. 

Kenilworth.  N.  J..  April  28-'29' — aes^nbling machines,   paper  cutting  machines,  etc. 
Edgewater.  N.  J..  Apinl  'lO,  30  and  May  1 — 750  metal  working  machine  tools.  100  power 

presses,  electrical  equipment  and  motors,  fur- 
naces, etc.  The  buildings  and  steamer  will 

be  sold   May    1    at    1    p.m. 
An  inspection  can  be  made  at  all  plants  from 

April  19  up  to  the  days  of  sales.  For  further 
information  apply  to  the  American  Can.  Co.. 
110   Broadway.   New  York. 

Machine  Tool  Exports  in  February 

Metal  working  machinery  valued  at  $3,769.- 
Kil  was  exported  during  February,  aocordinjr 
to  figures  just  <ompiled  by  the  Bureau  of  For- 

eign and  Domestic  Commerce.  This  compares 
with  exports  valued  at  $6,400,717,  for  the 
corresponding  month  of  1919.  The  exports  cf 
February.  1920.  were  made  up  as  follows: 
Lathes.  $5.S7.348:  other  machine  tools,  $895.- 
675;  sharpening  and  grinding  machines.  $261,- 
209:  all  other  metal  working  machines. 
$2,024,929. 

The  principal  exports  were  to  France,  which 
took  $1,105,955.  The  United  Kingdom  was  in 
second  plac-e.  taking  the  metal  working  ma- 

chinery to  the  extent  of  $482,845.  Exports 
to  Canada  were  $435,436:  to  Spain.  $239,131: 
to  Japan.  $156,785.  to  Belgium,  $149,151;  to 
Italy.  $147,673:  to  Cuba.  $115,836.  The  ex- 

ports of  metal  working  machinery  for  the 
eight  months  ending  with  February,  aggregated 
$32,415,882.  This  shows  a  sHght  decrease 
over  the  corresponding  periods  of  191 H  and 
1919  when  exports  were  $40,547,436  and  $35.- 004.408,    respectively. 
While  in  February  of  1919  imports  of  ma- 

chine tools  were  valued  at  only  $355.  inaports 
increased  until  in  February.  1920.  thej-  were 
valued  at  $38,410.  The  total  imports  for  the 
eight  months  ending  with  February  were  1.229 
machine  tools   valued   at   $180,064. 

Ralph  G.  Macy   Elected  Vice-President 
of  Engineering   and  Appraisal   Co. 
The  Engineering  and  Appraisal  Co..  Inc..  of 

103  Park  Ave..  New  York,  announces  the  ad- 
dition to  its  engineering  staff  of  Ralph  G,  Macy, 

who  has  been  elected  vice-president  of  the  com- 
pany. Mr.  Macy  has  resigned  his  position  with 

Walter  Kidde  Co.,  where,  as  chief  engineer  of 
the  construction  department,  he  has  made  a 
remarkable  record  for  person  a  1  abili  ty  and 
energy  in  organizing  local  working  forces  and 
<*arrying  on  important  factory  construction  in 
various    cities    simultaneously. 

Mr.  Macy  has  to  his  credit  a  long  ex|>erience 
in  engineering  and  industrial  work.  When  the 
United  States  entered  the  World  War  he  was  at 
once  granted  a  commission  in  the  Army  and 
ordered  to  Aberdeen  Proving  Grounds  and  almost 
immetiiately  was  detached  a»id  sent  to  Fort 
Worth.  Tex.,  to  construct  from  start  to  finish 
the  first  helium  gas-plant  establishment  of  the 
war.  Upon  the  completion  of  this  plant,  he 
returned  to  Aberdeen  as  ordnance  proof  officer, 
and  was  then  sent  to  Sandy  Hook  as  armament 
officer  in  the  Coast   defense. 

Mr.  Macy  has  been  a  resident  of  New  York 
City  since  1910.  and  engaged  successively  in  the 
construction  or  operation  of  gas  work,  power 
plants,  underground  caisson  work,  under  com- 

pressed air,  and  high-tension  electrical  distri- 
buting sy.stems  and  sub-stations.  In  1914  and 

1915.  he  was  in  charge  of  mainlenantre  and 
distribution  of  the  gas-works  system  supplying 
the   west   side   of   Manhattan. 

Some  Do's  and  Don'ts  That  Will 
Help  in  Foreign  Trade 

An  interesting  feature  of  the  meeting  at 
Lakewood.  N.  J.,  of  the  members  of  the  Associ- 

ation of  National  Advertisers  was  the  address 
of  J.  B.  Benson,  chairman  of  the  Association's 
Export  Committee.  In  the  course  of  his  re- 

marks. Mr.  Benson  gave  the  following  list  of 
■Do's"  and  Don'ts."  which  will  be  appre<^-iated 
by  all  who  have  served  a  foreign  trade  appreji- tioeship : 

The  Do'h  and  Uont*8 

( 1 )  Don  "t  attempt  foreign  trade  unless  you 
expect  to  stick;  analyze  the  market  before 
you  start.      Build  on   known   facts,  not  hunches. 

( 2 )  Don't  think  of  a  foreign  market  as  a 
dumping  ground,  an  outlet  for  left-overs  and 'seconds." 

(3)  Don't  go  into  foreign  trade  just  to  fill 
in — a  temporary  expedient — if  you  start  with  a 
customer,    stand   by   him. 

(4)  It  takes  time  to  develop  profitable  for- 
eign trade — unless  the  exporter  is  willing  to 

so  build,   he  had  best  keep  out  of  it. 
(5)  Careful  planning  and  consistent.-  intel- 

ligent effort  have  developed  the  big  foreign 
trade  of  England.  Germany  and  France — hap- 

hazard tactics  can  develop  nothing  but  disap- 
pointments and   ultimate  failure. 

( 6 )  The  American  manufacturer  who  has 
made  a  success  of  his  domestic  business  owes 
it  to  a  thorough  knowledge  of  his  market,  the 
tastes  and  peculiarities  of  the  potential  users 
of  his  product,  the  use  of  merchandising  meth- 

ods that  fit  definite,  known  conditions,  and  a 
broad  vision.  He  can  make  the  same  success 
in  foreign   fields  if  he  plans  as  carefully. 

(7)  Put  yourself  in  your  customer's  place. 
First  .see  the  foreign  buyer's  side  of  it.  then  ed- ucate him  to  see  yours.  Change  his  tastes  by 
education,    not  by   forc-e. 

(8)  The  first  order  is  merely  an  opener — 
it  takes  repeat  orders  to  build  a  profitable 
foreign   business. 

(9)  Be  explicit  in  specifications,  prices, 
terms — don't  leave  anything  to  the  imagination 
of  the  other  fellow. 

<10)  Don't  abuse  your  customer's  confi- dence. He  expects  you  to  send  exectly  what  he 
orders,  not  a  substitute,  and  to  send  no  moi-e or  less  than  he  orders.  He  expects  you  to  oill 
at  the  prices  you  quoted  to  pack  and  ship  ex- 

actly as  he  instructs. 
(11)  Follow  your  customer's  Instructions 

explicitly.  He  has  learned  by  experience  what 
is  e<»sential  and  necessary.  You  may  be  think- 

ing in  terms  of  a  through  shipment  and  de- 
livery at  the  do<'k.  Your  customer  is  think- 

ing in  terms  of  a  through  shipment  and  de- over  land  on   mule   back. 
( 12 )  A  satisfied  i-ustomer  is  your  biggest 

asset  here  at  home — itV  no  different  in  a  foreign country. 

(13)  Don't  slop  when  you've  put  your  gomis 
upon  the  importer's  shelves — help  take  them  off, 
just  as  you  would  do  with  a  retailer  in  this country. 

(14)  Don't  over-sell  the  importer  or  induce 
him   to   stock    goods    that   don't    fit    the   market. 

(15)  Don't  jump  at  the  selection  of  the  im- 
porting house  you  appoint  as  resident  agent — know  that  he  means  business,  that  he  is  going 

to  push  your  goods  and  not  throttle  them. 
(16)  Just  because  a  man  speaks  the  lan- 

guage of  the  r-ountry  does  not  mean  that  he 
is  the  type  of  man  fit  to  represent  your  con- cern as  a  salesman.  Your  house  is  judged  by 

your  representative. (17)  Diplomacy  in  a  man  is  a  bigger  asset than  speed. 

(18)  Don't  forget  the  little  thmgs — they 
probably   big   things    to   your    foreign   customer. 

(19)  Allow  enough  in  your  foreign  selling 
prices  to  inclvide  ample  and  constructive  mer- chandising   help. 

( 20 )  Know  that  your  promotion  matter 
fits  conditions  and  is  acceptable  to  your 
foreign  representative.  Work  far  enough  ahead 

to   get   your   customer's   point    of   view. (21)  Take  care  in  selecting  the  one  who 

translates  your  cataloges.  There's  a  difference 
between  a  catalog  that  is  "transposed"  and 

one  that  is  'translated.** ( 22 )  Answer  your  correspondence  in  the 
language  of  his  country  and  don't  make  your 
letter  too  short   or  curl. 

Drive  for  32  Hours 

The  Standartl  Steel  and  Bearings  Co..  Plain- 
ville.  Conn.,  has  adopted  the  use  of  automobile 
trucks  to  convey  mjiterial  to  and  from  the  plant 
to  distant*  cities.  Ernest  Johnson  and  Clifford 
(.ee  made  a  trip  to  Philadelphia  last  week  with 
a  i*ix-ton  load  of  steel,  making  the  trip  in  33 
hours,   driving  steadily  during  that   lime. 
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English    Trade    Letter 
(From   Our   London   Correspondent) 

March    26.    1020. 
One  of  the  most  notable  features  in  the  rom- 

mercial  world  of  late  has  been  the  relative 

failure  of  appeals  by  new  niunufac-turing  and other  companies  to  the  moHey  market.  It 
would  appear  that  for  the  time  being  investora 
are  getting  more  cautious ;  perhaps  they  are 
actually  reading  the  prospectuses  put  before 
them. 

The  importance  of  increased  production  to 
the  prosperity  of  Great  Britain  has  been  recog- 

nized by  the'  government,  and  committees  will 
be  establtr^hed  to  make  intiiiiries.  The  com- 

mittees are  "to  consider  and  advise  as  to  the 
best  means  of  securing  the  greatest  possible 
production  con.sistent  with  the  permanent  well- 
being  of  industry  and  of  the  employers  and  em- 

ployees   engaged    therein." A  decimal  coinage  for  Great  Britain  has 
been  definitely  rejected  in  the  majority  report 
issued  by  the  committee 
appointed  in  1918  to  con- 

sider the  .subject.  It  is 
admitted  that  generally 
speaking.  the  prevalent 
public  attitude  is  indiffer- 

ence. The  report  suggests 
that  many  of  the  wit- 

nesses expected  the  deci- 
malization of  weights  and 

measures  to  follow  that  of 
the  coinage,  but  they  re- 

ject this  and  say  "we  find. on  the  other  hand,  that 
the  e.visting  system  is  re- 

garded as  admirably  suited 
to  the  needs  of  everyday 

life." Iron   and  Steel 

is  de\Tsed  and  put  into  operation;  but  not  by 
the  same  man.  The  work  is  moved  to  another 
section  of  the  building.  Erectors  work  on  a 
bonus  plan  and  if  they  do  not  earn  a  bonus, 
are  discharged;  or  rather  the  threat  of  dis- 

charge has  in  the  past  been  enough. 
One  result  of  the  molders'  strike  which might  possibly  not  have  been  expected  is  that 

this  firm  has  had  to  extend  its  lines  of  manu- 
facture. Before  the  war  the  firm  was  gradually 

eliminating  sizes  and  types,  and  during  the  war. 
being  under  government  control,  was  practi- 

cally compelled  to  manufacture  but  two  ma- 
chines in  quantities.  This  policy  would  have 

been  continued  and.  in  fact,  it  may  be  that 
in  the  future  machines  of  but  one  type  and 
size  will  be  produced.  Unfortunately.  In  the 
course  of  the  molders*  strike  the  stock  of  cast- 

ings was  almost  used  up  and  obviously  with 
resumption  of  work,  the  foundries  have  an  over- 

whelming demand.  In  order  to  get  a  sufficient 
quantity  of  castings  to  keep  the  whole  working 
force  going,  the  firm  therefore  used  existinff 
patterns,     thus    getting    supplies    from    several 

In  iron  and  steel  market 
conditions  no  change  can 
be  reported.  London  once 
more  has  noted  offers 
from  Germany  and  Bel- 

gium. It  is  understood 
that  American  billets,  too. 
may  be  offered,  the  prices 
being  somewhat  below 
those  «'urrent  in  Great 
Britain.  Recent  advances 
here-  in  fact,  have  had  the 
effect  of  rendering  buyers 
cautious.  This  has  been 
noted  particularly  as  to 
foreign       inquirers.  The 
considerable  reduction  in 
Indian  galvanized  sheet, 
namely  £18  a  ton.  had  a 
somewhat  depressing  effect 
recently;  but  for  the  most 
part  there  is  little  decline 
in  prices.  Turning  to  ma- 

chine tools  in  particular, 
as  the  result  of  wage  ad- 

vances almost  due.  ar- 
rangements are  being  made 

to    increase    prices    to    correspond. 
Engineering  firms,  of  course,  depend  very 

dire<-tiy  on  the  supply  of  raw  material  and  the 
larger  firms  have  of  late  been  acquiring  in- 

terests in  steel  and  other  firms.  Thus.  D.  Col- 
villc  &  Sons.  Ltd..  Motherwell,  has  been  joined 
lo  Harland  &  Wolff.  Ltd..  the  well-known  ship- 

builder and  internal-combustion-engine  manu- 
facturer, etc.:  while  the  Steel  Co.  of  Scotland 

Ltd..  has  been  acquired  for  about  1  %  million 
pouiuis  by  a  syndicate  of  Clyde  shipbuilders  and 
others.  Then  the  recent  purchase  of  Pearson 
&  Knowles  shares  by  Armstrong,  Whitworth  & 
Co..  Ltd..  was  for  the  purpo.se  of  putting  the 
engineering  firm  in  control  of  important  sup- 

plies of  raw  materials.  The  latest  move  of 
Armstrong  Whitworth.  in  fact,  is  to  add  civil 
engineering  and  public  works  contracting  on 
a  large  scale  to  its  other  enterprises,  a  civil 
engineering  department,  it  is  announced,  having 
been  formed  under  the  control  of  R.  H. 
Mackenzie. 

\    Firm    Whose    Hourly    Output    Hum    Not 
Decreased 

The  writer  recently  visited  a  works,  about 
fifty  miles  from  London,  which  was  devoted  to 
the  manufacture  of  a  single  type  of  machine 
tool,  and  was  perhaps  a  little  surprised  to 
leani  that  the  hourly  output  was  about  equiva- 
leiit  to  that  of  pre-war  days.  Of  course,  the 
weekly  output  is  not  the  same,  the  47-hr.  week 
being  worked  instead  of  the  r).3-hr..  while  now 
no  overtime  working  is  permitted  by  the  opera- 

tives. The  works  employs  about  100  workers 
and  essentially  forms  one  large  room  so  that 
they  are  easily  overlooked.  If  a  mrichitiing  job 
seems  to  be  taking  a  time  markedly  longer 
than  was  usual  in  the  past  the  reason  is  in- 

vestigated,  and.   where  necessary,   a  new   process 

Miss  Luella  Bates,  who  learned  all  about  trucks,  doing  a  man's  work  during  the  war at  the  Four  Wheel  Drive  Auto  Co..  Clinton ville.  Wis.,  shows  how  thoroughly  she  has 
mastered  this  three-ton  FWD  truck.  She  is  holding  the  front  wheels  less  than  two 
inches  from  the  ground  with  foot  brake  only,  which  is  effective  on  all  four  wheels.  The 
foot  brake  is  located  on  a  bracket  attachetl  to  the  cross-member,  directly  in  the  rear  of 
the  transmission. 

sources.  In  this  way  it  has  be«n  forced  into 
the  production  of  tools  of  several  types  which 
otherwise   would   have  been   completely  dropped. 

Alfred  Herbert,  Ltd..  which  has  long  given 
special  attention  to  the  export  of  its  machine 
tools,  has  for  a  considerable  period  been  run- 

ning a  journal  which,  nominally  monthly,  comes 
out  as  circumstances  may  dictate.  Its  rival  in 
overseas  trade — namely,  the  Associated  British 
Machine  Tool  Makers,  Ltd. — is  now  also  is- 

suing  a  monthly   journal. 
M'att's  Heathfleld  HaU 

Heathficld  Hall,  which  was  built  for  Watt 
and  to  which  he  moved  in  1790,  may  possibly 
be  purchased  by  the  Birmingham  municipality. 
It  was  of  course  visited  last  September  by  a 
number  of  engineers  on  the  occasion  of  the 
centenary  of  the  death  of  Watt.  The  hall  has 
for  man.v  .vears  been  occupied  by  George 
Tangye.  but  is  the  property  of  Major  J.  Gibson 
Watt,  a  grand-nephew  of  the  first  occupier,  and 
he  has  made  an  offer  which  is  under  considera- 

tion. The  building  and  grounds  (about  40 
acres)  will  be  sold,  but  the  relics,  being  heir- 

looms, will  be  on  loan,  provided  they  are  kept 

at  the  ha"' 
The  Lakewood  Engineerhic  Co.,  Cleveland, 

Ohio,  has  announced  that  Clarence  I.  McNair 
of  the  Northwest  Paper  Co..  was  awarded  the 
first  prize  of  its  contest  for  the  best  treatise 
on  industrial  haulage,  using  the  Lakewood  Tier- 
Lift  Trvicks.  The  prize  was  $1,000;  a  second 
prize  of  fSOO  and  a  third  of  $250  were  also 
awarded.  F.  C.  Peters  and  G.  R.  Reese.  New 
Jersey  Zino  Co..  won  the  second  prize,  and  T. 
M.  Prudden,  Whitin  Machine  Works,  won  the 
third. 

Trade    Currents    from    New    York    and Chicago 

New  York   Letter 

In  common  with  most  other  lines  of  business. 
the  machine-tool  industry  has  suffered  severely 
as  a  result  of  the  railroad  strikes.  The  team- 

sters' strike,  that  was  declared  on  the  sixth  day 
of  the  railroaders'  walk  out.  made  an  already 
bad  situation  much  woi*3e.  It  was  next  to 
impossible  for  New  York  ma<'hine-tool  dealers to  get  shipments  from  the  outside,  and  rail 
deliveries    were    out    of   the   question. 

Various  means  were  resorted  to  in  order  to 
over<.'ome  the  difficulties  that  have  presente<l 
themselves  during  the  past  week.  Much  busi- 

ness has  been  transacted  by  telegraph,  and  long- 
distance 'phone  on  account  of  the  uncertainties of  the  mail  service.  One  contrern  has  resorted 

to  the  expedient  of  dispatching  motor  trucks 
to  Cincinnati  for  a  consignment  of  tools,  and 
another  firm  has  chartered  a  special  steamer 

to  get  deliveries  from  the 
factories  that  it  represents 
along  Long  Island  Sound. 

The  quiet  of  the  past 
few  weeks         continues 

through  the  present  writ- ing. The  only  list  of  note 
that  appeared  in  local 
dealers*  offices  this  week 
was  that  of  Shuttle  worth 
Brothers  of  Amsterdam. 
N.  Y.,  who  have  inquir- ies out  for  about  twenty 
tools.  It  is  rumored  that 
the  Erie  is  shortly  lo  put 
out  a  good  sized  list,  but 
the  present  labor  difficul- 

ties besetting  this  corpor- ation is  likely  to  delay 
definite  action  for  the 
present   at  least. 
The  Willys-Knight  in- 

terests were  inquirers  dur- ing the  week  for  a  limited 
list  of  small  tools  for 
their  Poughkeepsie  plant, 
and  the  Ameri<*an  Chain 
Co..  of  Bridgeport,  had  a 
list  out  for  about  eight 
presses  and  drop  hammers. 
Western  mining  interests 
were  represented  in  the 
current  inquiries  by  a 
short  list  from  the  Shat- tuck-Arizona  Copper  Co., 
of  Bisbee,  Arizona,  which 
is  asking  quotations  on 
several  drill  presses  and lathes. 

Chicago  Letter 
New  orders  continue  to 

be  booked  by  the  trade  at 
the  pace  set  some  four  or 
five  weeks  ago — consider- 

ably less  in  volume  than 
that  recorded  in  January 

and  February  but  sufficient  to  render  excellent 
business.  Steady  production  by  all  manufac- turers keeps  the  total  of  goods  shipped  slightly 
in  excess  of  orders  placed  and  the  aggregate 

back  orders  on  dealers'  files  is  shrinking 
slightly.  The  present  transportation  tie-up 
resultant  from  the  "outlaw"  strike  is  now 
less  serious  here  than  in  the  East  and  has  -not 
caused  sufficient  derangement  of  affairs  to  seri- 

ously   affect   either   production    or   delivery. 
A  review  of  production  schedules  shows  that. 

in  general  deliveries  arc  now  no  worse  than 
they  were  a  couple  of  months  ago.  and  in 
some  cases  are  even  better.  Various  dealers 
are  promising  deliveries  as  follows:  Ordinary 
capacity  boring  mills  can  not  be  had  until  late 
this  fall  and  heavy  machines  are  being  sche- 

duled for  19'21.  Multiple-spindle  drills  are 
even  worse,  eight  to  nine  months  being  re- 

quired by  most  builders.  Planing  machines  re- 
quire five  or  six  months,  gear  bobbers  the 

same  and  most  types  of  milling  machines  take 
about  three  months.  All  styles  of  lathes  con- 

tinue in  heavy  demand.  Medium  pattern  lathes 
can  be  obtained  in  two  months  but  heavy-duty 
lathes  require  from  three  to  four.  Heavy-duty 
drills  can  be  had  in  from  two  to  three  months 
as  also  can  punch  presses.  Light  toolroom 
equipment  can  be  supplied  in  sixty  days  or  less 
and  grinding  and  shaping  machines  in  from 
thirty  days   to  two  months. 

Quotations  and  delivery  prices  on  one  make 
of  keyseating  machine  have  been  withdrawn. 
as  is  also  the  case  with  some  makes  of  pipe 
threading  machines.  On  this  latter  item  the 
most  recently  quoted  deliveries  ran  into  No- 

vember   and    December. 
The  largest  single  inquiry  re<'eived  in  some 

time  is  being  made  by  the  Chicago,  Burlingtou 
and    Quincy    Railroad.       Tlie    list    embraces    up- 
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wards  ot  $;J0()  000  of  raiftoellaiieou-^  equipment 
iMig-ine  lathes  being:  thi'  most  prominent  item 
in  point  of  numbers.  Aside  from  this,  th<- 
heaviest  buyinfr  fRctor  is  the  agrrioultural  miple 
ment  industry,  several  m:mufaottu-ers  being'  in the    market. 

Dealers  in  parts  and  machine  supplies  report 
trood  business.  As  the  deliveries  of  tools  eon- 
(inue  the  consumption  of  supplies  should  reach 
v^nd  maintain  a  high  figure.  The  only  Ihieaten- 
ing  indication  in  this  field  is  the  extreme  diffi- 

culty of  securine^  raw  materials,  due  to  rail troubles. 

A  Telephone  Development 

Europe  Reduced  Purchases  Here 
in    February 

American  exports  to  Europe  duriiis:  February, 
reported  by  the  Department  of  Commerce  as 
valued  at  $.184,661,000.  were  only  SIO.500.000 
greater  than  in  February  of  last  year  and  were 
less  by  $S3..525.000  than  in  January  lJ)'Mt. 
whereas  the  decline  in  the  total  of  export  busi- 

ness of  the  country  as  compared  with  that 
month  was  lS86.n76.000.  February  imports  from 

Europe  registered  a  g-ain  of  about  '-5U  per cent  over  the  sajiie  month  of  last  year,  being 

reported  at  $106,743,000,  ag-ainst  $30,020,000. 
but  showed  a  drop  from  $U'-i. 030.000  in  Jan- 
uai-y.  The  excess  of  exports  in  the  trade  with 
Europe  during  February  waj^  $*!77  Ols.ooo. 
against  $356,156,000  in  January  and  $344,038.- 
000   a   year  ago.     On  this  basis  the  showing  is 

A  development  in  telephony  which  has  a 
very  wide  scope  for  industrial  uses  in  condi- tions where  there  is  considerable  noise  is  due  ,,,.».  r  .i  .■ 
to  the  iMHiirements  of  our  airmen  durmg  the  regarded  as  more  favorable  than  for  either  ol 

war  Incidently,  it  has  the  inefltlmable  ad  the -months  with  which  comparisons  are  made. vantage  of  being  immeasurably 
moi-e  hygienic  than  the  present 
telephone  transmitter.  Conversa- 

tion during  the  early  stages  of 
the  war  between  pilot  and  ob- 

server was  mainly  by  hitting  each 
other  on  the  back,  oi  by  means 
of  written  messages.  The  speak- 

ing tube  followed,  and  then  came 
the  telephone  on  the  ordinar>- 
principle  of  shouting  into  the  re- 

ceiver, such  as  we  are  all  familiar 
with.  Tliis  problem  of  transmitt- 

ing speech  in  an  airplane  in  flight 
was  not  an  easy  one.  Eor  not  onl.v 
had  engine  noises  to  be  overcome, 
but  other  difficulties  of  a  purely 
iclephonic  nature  imposed  them- 
.selves.  The  Post  Office  authorities 
titok  the  matter  up.  and  Cr,>tain 
Cohen,  an  old  National  Telephone 
Co.  officer  now  with  the  Post 
Office,  'it  upon  an  ingenious  plan 
which  has  all  the  possibilities  of 
being  extremely  useful  under  other 
fonditions  than  those  prevailing 
in  an  airplane.  In  short,  a  com- 

bined transmitter  and  receiver  is 
employed,  but  the  usual  mouth- 

piece is  eliminated  in  favor  of  a 
transmit  ling  device  whi<-h  fits 
;igainst  the  lai-ynx.  Usina  this 
device  and  speaking  in  an  oivh- 
aary  tone  in  the  midst  of  the  most 
deafening  noises,  speech  is  trans- 
mittetl  in  the  clearest  possible 
manner,  the  effect  being  produ<'ed 
by  the  vibrations  of  the  throat  of 
the  person  speaking.  The  com- 

plete effectiveness  of  this  inatrn- 
nient  under  aircraft  conditions — 
it  hiis  been  tested  satisfactorily — 
with  400-hp.  lL,iberty  engines  nui- 
iiing  at  full  blast — suggests  thai 
it  would  l>e  a  boon  in  engine 
rooms  and  similar  places  where 
there  is  always  noise  and  where 
it  is  usually  nece3sary  to  shout 
;it  the  top  of  one's  voice  in 
order  to  be  heard.  It  also  has 
great  sanitary  properties  from  the 
standpoint  of  the  public  telephone 
which,  however,  is  another  mat 
ter. — >leelianical   World, 

Director*s    Meeting    of    the 
Material  Handlers*  As- 

sociation 

The  directors'  meeting  of  the 
Material  Handling  Machinery  Man- 

ufacturers' Association  of  New York  was  held  in  that  city  on 
April  6.  Charles  F  Lang,  president  of  the 
Lakewood  Engineering  Co..  of  Cleveland,  was 
elected  president  and  Rumsey  W.  Scott,  of  the 
Otis  Ehvator  Co.,  of  New  York,  was  elected  vice 
president. 

Three  new  companies  were  added  to  the 
membership  rolls  and  two  men  who  have  been 
active  in  the  organization  of  the  association 
were  elected  to  honorary  membership.  A  gen- 

eral discussion  of  present-day  labor  problems, 
high  wages  and  the  demand  for  increased  pro- 

duction brought  out  some  very  good  suggestions 
from   those  present. 
The  subject  of  material  handling  was  also 

^■one  into  and  several  new  and  interesting  points 
were  brought  out. 

National    Safety    Engineering    Section's 
Spring  Conference 

A  number  of  the  engineers  who  are  loremosl 
in  accident  prevention  work  and  in  engineer- 

ing education  are  on  the  program  of  the  first 
:n>ring  meeting  of  the  Engineering  Seotion. 
National  Safety  Council,  to  be  held  in  the  En- 
ifiiieering  Societies  Building  in  New  York  City 
on  April  "27.  The  relation  between  safety  and 
engineering  and  the  engineer's  place  in  the modern  industrial  world  will  constitute  the 
motif  of  the  entire  program.  C,  P.  Tolman. 
Chainuaii,  Manufacturing  Committee.  National 
Lc;«J  Co..  and  Chairman  of  the  Engineering" Section  will  preside. 

The  detailed    progi-am    follows: 
MOKNING    SESSION 10   A.  M. 

The  Relation  of  Safety  to  Engineering  Effi- 
ciency— L.  A.  DeBlois,  Manager, 

Safety  Section.  E.  I.  du  Pont  de 
Nemours  &  Co.,    Wilmington.   Del. 

Discussion  openetl  by — F.  P. 
Sinn,  Assistant  to  the  Vice  Presi- 

dent.   New    Jersey    Zinc  Company, 
Safety  Instruction  in  Engi- 

neeriner  Colleges.  "The  Univer- 
sit.v  of  Illinois  Plan" — Paper  by Bruce  W.  Benedict.  Manager  of 
Shop  Laboratories.  University  of Illinois. 

How  to  Interest  Student  En- 
gineefi'S  in  Safety — Professor  G.  S. 
Blessing,  Dejiartment  of  Engi- 

neering. Swarthmore  College. 
Swarlhniore.   Pa 

AFTERNOON    SESSION 

•:  V.  M. 

General  Subject:  Safet.v  Stand- ards. 
The  Movement  for  Uniform 

Safety  Standards  and  the  En 
■-nneering  Section's  Part — David 
S.  Beyer.  Vice  President  and  Chief 
engineer.  Liberty  Mutual  Insur- ance Co.  Boston.   Mass. 

Round-Table  Discussion   of: 
Proposed  Standards  for  GuaiJ- 

ing  of  Belts.  Ge;u's.  and  other Power    Tiansmission. 
Statement  of  problem  and  open 

ing  of  discussion  by  Thomas 
Stanion.  Manager  of  Safety  and 
Sanitation  Department,  Aluminum 
Manufacturers,  Inc.,  Cleveland. 
Ohio. 

EVENING    DINNER 

Subject :  The  Engineer's  Place in    the    Moiiern    Industrial    World. 
David    Van    Scha  ack . 
Lew  R.  Palmer. 
H.  W.  Forster. 
It  is  expected  that  there  will 

be  a  very  heavy  demand  foi- 
places  at  the  evening  dinner  whieli 
will  be  ser\-e<l  in  the  Hotel  Com 
modore.  It  is  essential  that  the 
officers  of  the  scition  be  in 
formetl  of  the  number  of  plates 
to  be  ̂ eser^-ed.  All  who  plan  ti* 

be  present  at  this  dinner  -it- therefore  requesteti  to  send  their 
reservations  to  the  headquarters 
of  the  National  Safety  Council  at 
Chicago,  before  April   ii.t. 

-BACK  TO  SCHOOL- R.  E.  Plimpton,  Formerly 
of    S.    A.     E.,    Joins Wales  Agency 

U.  S.  Machine  Tools  Get  Business 
in  Java 

American  machine  tools  are  rapidly  gaining 
an  enviable  reputation  in  this  market.  One 
of  the  largest  and  most  suc<vssful  machine 
shops  in  Soer.ibaya  is  compleiely  equipped 
with  modern  American  machine  tools  and  is 
^etniring  an  abundance  of  orders  for  shopwork 
which,  it  appears,  it  is  able  to  fill  more  satis- 

factorily than  any  of  its  ''ompetitors.  It  is 
annoimced  that  this  concern  has  recently  been 
awarded  the  contract  for  the  iron  and  steel 
work  of  a  new  government  railway  terminal 
St  Tandjong  Priok.  the  port  of  Batavia.  This 
speaks  well  for  the  Soerabava  shop,  with  iU 
American  equipment,  in  view  of  the  competi- 

tion of  Batavia  firms  located  so  much  nearer 
the  work. 

A  feature  of  the  month's  returns  is  the  fur- ther expansion  in  the  export  trade  to  Germany, 
much  of  which  is  understood  to  be  finaiK-ed 
through  the  marketing  in  this  country  of 
German  municipal  bonds.  The  valtie  of  exports 
to  Germany  during  February  was  SIS.r>i»«.000. 
an  advance  from  $14,675,000  in  January.  Im- 

ports, on  the  other  hand,  declined  from  $4.- 
385,000  in  the  first  month  of  the  vear  to 
$3  881,000  last  month.  The  ban  on  trade  with 
the  enemy  had  not  been  lifted  a  year  ago  so 
that  there  was  no  commerce  with  Germany  in 
February,    ir^l9. 

The    Four    Principal    Cuuntrifs 

The  bulk  of  American  export  to  Europe  con- 
tinues to  be  taken  by  the  fom*  principal  coun- 

tries of  the  Allied  group.  Belgium,  France- 
Italy  and  the  United  Kingdom,  the  latter 
accounting  for  a  greater  share  of  the  total 
during  Februar>'  than  any  otlier  nation  or  tlian 
any  grand  territorial  division  excepting  Europe. 
The  exports  to  this  eroup  dropped  sharply  as 
compared  with  Februar>-.  1019.  and  even  more 
sharply  as  compared  with  Jatuiary,  beinu-  val- 

ued at  only  3^:^89.190.000.  In  the  case  of 
France  and  Italy,  ̂ ^hipments  were  smaller  than 
in  February,  1919.  as  well  as  in  Jannary  while 
exports  to  Belsrinni  were  approximately  tht-  *ame 
as  a  year  ago.  Exports  to  the  United  Kins- 
dom  wero  less  than  in  Jaiuiary  but  almost 
»3, 000. 000  greater  than  in  February.  1019, 
The  declines  from  the  January  figures  are  at 
tributed  to  the  break  in  exchange  and  the  short 
er  month.  Imports  for  the  group  were  valued 
at  $75,485,000.  off  somewhat  from  January, 
but  almost  300  ivt  -^^nt  hiffher  th m  in  Fet) 
ruary.    1919 

'~~"'"''^**"^  Raymond  E.  Plimpton,   formerly 

publication  manager  and  field 
-e.retarv  of  the  Society  of  Automotive  Engi- 

neers, lias  joined  the  Wales  Advertising  Co.  of 
New  York.  .,        ,       ,, 

He  will  devote  his  time  pnraaniy  to  the 

handling  of  ndvertising  campaigns  of  a  techni- cal and  semi-technical  nature. 
He  was  for  two  years  an  engineering  student 

with  the  General  Electric  Co.  of  Schenectady. 
N  Y.  following  which  he  was  for  three  years 
:is«istant  engineer  of  the  General  Vehi- le  Co.. Long  Island  City.  ^     „ 

After  a  year  as  assistant  editor  of  Power. 
he  was  appointed  publication  manager  and 
field  set'i-etary  of  the  Society  of  Automotive 
Engin(*ers  which  iiosition  he  held  for  Ihi-ee 

years . 
During  the  war  Mr  .Plimpton  was  an  auto- motive engineer  in  the  Motor  Transport  Corps, 

at  Washington,  and  after  the  armisli<f  was 
signed  he  was  in  entire  eharse  of  the  Engineer- iiiir    nirision. 

h  ■  remained  with  the  Motor  Transport  Corps 
for  some  months  as  one  of  the  ruithors  of  the 
■History  of  Motor  Transport  Engineering  in 

the    World   War." 

Mohawk  Valley  Engineers'  Club  Has Talks  on  Welding 

At  the  regular  meeting  of  the  Mohawk  V;illcv 
Ennrineers*  Club  held  recently,  Jean  P.  Leinmtli 
of  the  Bossert  Corporal  ion.  ?poke  on  eleotri. 
and  ai'ctylene  welding.  Byron  E.  While  pre- 
ident  of  the  club  and  of  the  Utica  Ga«  and 
Electric  Co.  gave  an  interesiting  talk  on  hetv\ 
pl;ite    weldinc 
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Michael  R.  Conway,  of  Conway  &  Co..  Cin- 
oinnati.  Ohio,  died  April  1,  at  his  home.  614 
Hawthorne    Ave..    Price    Hill.    Cincinnati.    Ohio. 

James    H.    Kelly,    president    of  the    Rochester 
Lnnterii     Co..     and    president    of  the    Ro<-heMte.i" 
Hcadlig^ht    Works,    died    recently  at    his    home. 
!»0  Oxford  St..   Rochester.   N.   Y. 

William  Milnor  Roberts.  Sr.,  at  one  time  en- 
^'ag^ed  ill  the  machine  and  foiuulry  bnsines.s  al 
Cnmberlaiid,  Md..  under  the  firm  name  of  Gep- 
hai-t  &  Roberts,  died  on  April  5  at  his  home  in 
Cumbei'Iand.  He  was  81  years  of  agv.  In 
recent  years  he  was  enframed  in   farming. 

Nathaniel  W.  Bishop,  an  oflficial  in  several 
Bridffeport  maniifacturinfr  plants.  die<i  at  the 
Bridpreport  Hospital,  Sunday.  April  4lh.  He  was 
in  his  fift.v-frfth  year.  Mr.  Bishop  was  at  one 
time  secret  ai-y  and  general  manager  of  the 
American  Or<lnanee  Co..  Bridg-eport.  which  is 
now  the  American  and  British  Manufacturing 
Co.  At  the  time  of  his  death.  Mr.  Bishop  was 
a  member  of  the  Library  Board.  Board  of  Pi- 
nan<;e  of  the  City  of  Bridgeport,  and  also  a 
dire<:tor  of  the  Connect ictit  National  Bank,  of 

Bridgepo-'t. 

Elmer  Apperson 
Elmer  Apperson.  president  of  the  Apperson 

Bi-os,  Automobile  Co.  ot  Kokomo,  Tnd..  died' 
on  Mar.  '!9,  while  watching  an  automobile  race. 
Mr-  Apperson.  with  his  bi"othei-.  Edgard.  buill 
Ameri(?a's  first  mechanically  su<'cessful  automo- 

bile in  1894  He  was  in  his  fifty-eighth  year, 
he  diet!  as  he  had  lived — interested  in  that  to 
which  he  had  given  his  life's  work.  He  was 
one  of  the  best-known  figui*es  in  the  industry 
and  his  loss  will  be  sincerely  mourned  by  many. 

Elmer  Apperson  was  born  at  the  family's 
homestead,  three  miles  southeast  of  Kokomo. 
on  Aug.  13,  18K1.  He  was  the  second  nf  three 
sons  born  to  Elbert  S.  and  Anna  E,  Apper- 

son, and  was  also  a  great ■gi'eat  grandson  of 
Daniel   Boone.    Kentucky's  most    famous   pioneer. Young  Apperson  began  his  education  in  the 
Dyar  district  school  in  Taylor  township.  He 
also  attended  the  grade  schools  of  Kokomo.  and 
the  normal  school  at  Valparaiso.  From  his 
early  youth  he  had  an  aptitude  for  mechanics. 
His  apprenticeship  as  a  machinist  was  served 
in  the  old  Star  Machine  works  in  Kokomo.  and 
his  first  emf)!oyment  as  a  finished  craftsman 
was  in  the  raili-oad  shops  at  Peru.  In  1S8S 
he  established  a  small  machine  shop  in  East 
Sycamore  St..  Kokomo.  and  in  1889  with  his 
brother.  Edgar,  founded  the  Riverside  Machine 
Works,  on  the  site  now  oc<-upied  bv  the  >(iuth 
t.ide  plant  of  Apperson  Bros.  Automobile  Co. 

The  Riverside  Machine  Works  was  the  first 
automobile  factory  in  Americji  although  it 
never  assumed  that  name.  In  this  place  Elmer 

and  Edgar  Apperi^on  built  America's  first  au- tomobile. This  car  is  now  on  exhibition  in 
thn  mechanical  department  in  the  Smithsonian 
Iirstitute  at  Washington.  D.  C.  Mr.  Apperson. 
in  association  with  Elwood  Haynes  organize*! 
the  Haynes- Apperson  Automobile  Co..  the  firsi 
jiutomobile  company  organized  in  America  for 
the  production  of  motor  cars.  In  1901  the 
-Eppersons  with<lrew  from  the  Haynes- Apper- 

son Co.  and  organized  the  Apperson  Bros.  Au- 
tomobile Co.,  of  which  Elmer  Apj>erson  ha-^ 

>)een  the  president  since  the  organization.  Sue- 
cos  has  i-rowned  the  work  oif  the  Apperson 
Brothers,  all  of  which  was  merited,  through 
the  energy,  skill  and  business  foresight  of  its 
first    and    only    president. 

In  the  death  of  Elmer  Apiiej-son  the  automo- 
bile industry  loses  a  man  who  has  beei>  potent 

in  its  ttevelopment  since  the  beginning.  He 
was  a.  prominent  figure  not  (jnly  at  the  races 
but  at  all  meetings  where  better  work  was 
talke<i  over  and  improvements  suggested.  Bv 
many  he  has  been  referred  to  as  "The  Father  of 
the   American  Automobile,'' 

Mr.  Apperson  did  luit  confine  his  invest- 
ments to  the  automobile  industry  alone,  but 

;ilw;i,ys  manifested  a  deep  interest  in  the  city's 
'  (imnicici,il  y^rowth.  He  was  a  dii-e^itor  in 
the  Kokomo  Trust  Co.  and  a  .stockholder  in 
the    Cnrti.ss-Indiana    Co. 

He  was  a  member  of  the  order  of  Elks:  a 
member  of  the  South  Shore  Country  Club  of 
(.hica^-o:  the  Chicago  Athletic  Association  of 
Chicai-'o:  the  Burgesses  Corps  of  Albany.  New 
\ork.   and  the  Kokomo  Country  Club 

For  some  years  Mr.  and  Mrs.  Apperson  had 
maintain<Hl  a  home  in  Chicago  and  another  in 
Kokonm.  Most  of  their  time,  however,  was 
spent  in  Chicago,  where  Mr.  Apperstm  had  a 
wide  circle  of  business  and  club  friends. 

Mr.  Apperson  was  united  in  mariiage  in 

191-;  with  Catherine  Elizabeth  Clancy,  the 
daughter  of  Matthew  Clancy  of  Chic;(go.  He 
is  survived  by  the  widow  and  two  brothers. 
Oscjir  W,.  who  resides  on  the  Apperson  home- 

stead in  Ta,vlor  township,  and  Edgar  Apperson. 
of  Kokomo. 

Business  Items 

The  Davenport  Machine  and  Foundry  Co.. 
Ditvenport.  Iowa,  has  a  new  structural  .steel 
-hop    under   <'onst ruction. 

The  Murehey  Machine  and  Tool  Co..  Detroit. 
-Mich.,  has  a  Cleveland  office  at  511  Schofield 
lildg..  and  a  New  York  office  at  99  Warren 
St.  The  Cleveland  office  is  in  charge  of  L.  W. 
Arnold  and  the  New  York  office  is  in  charge  of 
Charles    M.    Neth, 

The  I.ati-obe  Electric  Steel  Co.,  Latrobe.  Pa.. 
announces  that  its  re>*ent  fire  has  been  greatly 
exaggerated  in  Pittsburgh  papers.  The  fire 
was  confined  to  the  heat-treating  department, 
the  damage  being  S8.000.  It  will  not  inter- 

fere with  the  regular  sc-hedule  of  filling  oi*ders. 
and  no  employees  will   be  laid  off. 

A  six-day-a-week  schedule  will  soon  be  re- 
sumed at  the  Pearl  St.  plant  of  the  New  York 

Air  Brake  Co.  A  new  vmxversal  air  valve  for 
air-brake  equipment  has  itjcently  been  invented 
and  patented  by  C  E.  Gray,  superintendent. 
Quantity  tiroductlon  of  this  new  valve  is  one 
of  the  main  reasons  for  resumption  of  full-time 
schedule. 

The  firm  of  Ellenwoo4i  &  Doyle.  'JD  Groat 
Jones  St..  New  York  City.  whi<-h  has  just  i-oni- 
plete<l  its  first  year  as  a  distributor  of  tin  plate, 
black  and  galvanized  sheets,  copper,  brass, 
zinc.  etc..  m  order  to  provide  additional  capital 
for  it^  rapidly  expanding  business,  has  decided 
to  incorporate  under  the  laws  of  New  York 
State  for  $ir>0  <K>0 

Joseph  T  Ryerson  &  Son.  Chicago.  III.,  is 
issuing  copies  of  itfi  now  bulletin.  No.  IHOI, 
descriptive  of  its  new  line  oX  Byerson-Conradson 
high-power  pre<;ision,  aele*;tivp-hojtd  engine 
lathes.  These  latiies  are  being  built  in  five 
sizes  of  swing  and  with  length  of  bed  to  suit 
the  purchaser.  All  the  details  of  constnictioh 
are  thoroug-hly  described  in  this  bulletin. 

A  new  corporation,  chartered  under  the  laws 
of  Indiana  and  known  as  the  Hastings  Mami 
facturinc  Corporation.  Goshen.  Ind.,  has  taken 
over  by  pun-hase  all  the  assets,  good  will.  etc. 
and  assumed  all  liabilities  of  the  National  Dairy 
Machine  Co..  nn  Indiana  Corporation.  The  new 
corporation  has  been  organized  with  the  same 
officers  and  majiacement  as  the  old  concern. 

Mechanw-al  consulting  engineering  office- 
have  been  opened  at  2'i6  Superior  Ave..  West 
Cleveland,  Oliio.  by  Clifford  H.  Peters.  Mr 
Petei-s  was  recently  a  captain  of  the  engineer 
ing  division.  Ordnance  Department.  His  engi 
neering  practice  includes  the  design,  and  con- 

struction of  various  types  of  atitomatic  and 
semi-automatic  ma^-hmes.  as  well  as  plant  lay- 

outs, production  systems  and  similar  engineer- 
ing   service. 

Domestic   Exports  of  Metal-Working   Machinery    from   the   United 
States  by  Countries  During  February,  1920 

Export?  (Iwlared  at  the  consulate  nt  I-ishon. 
Portuiral  for  the  United  States  ativanfcil  from 

M.477,17';  in  1B18  to  9n.Tl5.a8o  iit  inifi, 
owine  to  in<T(*.T*M»s  in  almost  i-ytry  linp. 
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and 
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C.  L.  Sonen  has  recently  resigmed  as  produc- 
tion engineer  of  the  Teelor-Hartley  Motor  Corp- 

oration. Hafirerstown.  Md..  and  the  Ansted  En- 
gineering Co..  Coniiersville.  Ind..  and  has  or- 

ganized the  C.  L.  Sonen  Co.,  industrial  manu- 
facturing- engineer. 

William  Ochse,  lorraerly  tool  supervisor  of 
the  Gould  &  Eberhardt  Co.  plants  of  Newark. 
N.  J.,  has  hecome  associated  with  Manning:. 
Maxwell  &  Moore  Co..  as  representative  in  its 
Chicago  office. 

Colonel  James  B.  Dillard,  formerly  chief  of 
the  engineering  division  of  the  Ordnance  Depart- 

ment, has  resigned  his  commission  in  the  Army 
and  is  now  a  member  of  the  executive  staff 
of  the  Cleveland  Twist  Drill  Co..  Cleveland,  Ohio. 

Fred  J.  Passino.  who  has  for  many  years 
covered  the  Southwest  for  the  Independent  Pneu- 

matic Tool  Co..  of  Chicago,  has  just  been  ap- 
pointed assistant  manager  of  the  Eastern 

division,  with  head(tuarters  at  1463  Broadway, 
New   York. 

G.  E.  McCabe  has  recently  become  asso- 
ciated with  the  Miller  Saw-Trimmer  Co..  of 

Pittsburgh,  as  advertising  manager.  He  was 
formerly  with  the  Challenge  Machinery  Co.  and 
the  Keller  Pneumatic  Tool  Co. 

F,  Ward  Marcellus,  formerly  of  Utica,  N. 
Y..  and  who  for  the  past  two  years  has  been 
treasurer  of  the  Davis  Machine  Tool  Co.,  has 
left  that  concern  and  has  accepted  an  executive 
position  with  the  High-Speed  Hammer  Co..  Inc.. 
Rochester.    N.    Y. 

Leroy  A,  Rushford.  former  manager  of  the 
Interior  Metal  Manufacturing  Co..  Jamestown, 
N.  Y..  has  been  appointed  general  manager  of 
the  Prendergast   Building  Corporation. 

John  T.  Lanman,  assistant  production  man- 
ager of  the  Walworth  Mai^ufacturing  Co.. 

Boston,  has-  been  appointed  assistant  superinten- 
dent of  materials  at  the  Kewanee  plant  of  that 

company.  He  has  been  succeeded  at  Boston,  by 
John  McOrahen.  who  has  been  with  the  Wal- 
wo.lh  company  since  1016,  save  for  a  period 
with  "Uncle  Sam"  across  the  water. 

Clarence  Bradley,  formerly  employment  man- 
ager at  the  Automatic  Machine  Co.,  Bridge- 
port. Conn.,  is  now  an  assistant  employment 

manager  at  the  Columbia  Graphophone  Manu- 
facturing Co's  West  plant,   in   Bridgeport,  Conn. 

Vance  MoCarty.  general  sales  manager  of 
Edw.  R.  Ladew  Co..  Inc..  maimfacturer  of  Ladew 
leather  belting,  has  been  made  vice  president 
of  the  Company.  Mr.  McCarty's  connections 
with  the  company  covers  the  past  "0  years and  (Tnbraces  every  phase  of  the  leather  belting 
business  including  manufacture,  sale,  branch 
management   and   general  sales  direction. 

Russell  B.  Reid  has  been  made  assistant  to 
the  \'ice  president  of  Edw.  R.  Ladew  Co..  Inc.. 
manufacturer  of  Ladew  leather  belting.  He  has 
been  with  the  company  lor  20  years. 

Machhiery  and  Tools.  Brown  and  Sharpe 
Manufacturing  Co..  Providence.  R.  I.  Catalog, 
pp.  009,  H%  X  5%  in.  This  catalog  is  an  an- 

nual edition  of  what  has  been  called  the  "Tool 
makers  bible.*'  It  contains  a  description  of  the 
various  machines,  tools  and  appliances  pro- 

duced at  the  Brown  and  Sharpe  shops  and  in 
addition  considerable  information  as  to  the 
care  and  grinding  of  cutters.  About  32  pages 
are  devoted  to  gear  cutter  and  gear  cutting, 
some  very  useful  formulas  being  given.  This 
hand.v  httle  catalog  is  much  in  demand  by  tool 
makers,  nearly  all  of  whom  would  not  con- 

sider their  kits  complete  without  a  copy. 

Eye  Proteetion.  Strauss  and  Buegeleisen. 
438  Broadway.  New  York  City.  Catalog,  pp. 
48.  7  X  4 '4  in.  These  pages  contain  a  collec- 

tion of  notes  for  the  prevention  of  eye  acci- 
dents. 

Hump  Method  for  Heat  Treatment  of  Steel. 
Leeds  and  Northrup  Co.,  Philadelphia.  Pa. 
Catalog  No.  HO.  pp.  30,  7%  x  10^  in.  In  this 
catalog  the  company  describes  a  new  way  of 
hardening  steel.  Accurate  measurement  of 
temperatures  and  the  independent  determina- 

tion of  transformation  points  is  rendered  un- 
necessary. A  number  of  concerns  are  using  this 

method  for  hardening  tools  and  dies  and  for 
the  quantity  production  of  automobile  gears, 
races  for  ball  bearings,  etc. 

Milling  Machines.  Ingersoll  Milling  Machine 
Co.,  Rockford.  111.  Bulletin  No.  39.  pp.  23.  8  V^ 
X  11  in.  This  catalog  contains  descriptive  mat- 

ter of  its  continuous  type  milling  machines,  and 
it  also  describes  fixtures  and  cutters. 

Chucks.  Frank  G.  Payson  Co..  9  Soutn  Chn- 
ton  St..  Chicago,  HI.  Circular.  8%  x  11  in.  It 
shows  a   number  of  illustrations   of   the  Logan 

air-operated  chuck,    giving   a   brief    description. 
(iages.  Greenfield  Tap  and  Die  Corporation, 

Greenfield,  Mass.  Catalog  No.  43,  pp.  110.  4% 
X  7  '^  in.  This  company  has  issued  a  catalog 
containing  information  on  screw  cutting  and 
gaging  data.  Complete  gaging  systems  are 
shown  and  graphic  tolerance  charts.  The  latest 
methods  in  "precision"  measuring  and  inspec- 

tion are  given  and  some  gaging  hints. 

Radius  Former.  W.  T.  Smith  Manufacturing 
Co..  Bridgeport.  Conn.  Circular.  8H  x  11  in. 
An  illustrated  and  descriptive  circular  of  the 
Smith  universal  radius  former. 

Oilless  Bearings.  Massachusetts  Oilless  Bear- 
ings Co.,  Worcester,  Mass.  Catalog,  pp.  15.  6  x 

9  in.  The  first  four  pages  of  this  catalog  tell 
about  the  invention  of  the  oilless  bearing  and 
the  remaining  pages  are  devoted  to  the  descrip- 

tion:  several   half   tone  illustrations   are  given. 

Oil  Burning  System.  Moore  Shipbuilding 
Co..  San  Francisco.  Cal.  Catalog,  pp.  40.  8  x 
11'/^  in.  The  Moore  Shipbuilding  Co.  has 
issued  a  new  catalog  on  heavy  coated  stock . 
illustrating  and  describing  its  oil  burning  sys- 

tem. The  interior  of  its  machine  shop,  a 
general  view  of  a  ship  imder  construction  and 
a  general  plan  of  the  Moore  Shipyard  at  Oak- 

land, Cal..  are  illustrated.  There  is  a  partial 
list  of  steamships  built  by  this  company  in 
which  this  system  has  been  installed  and  there 
are   also    several   illustrations   of    these   ships. 

Drills.  Silver  Manufacturing  Co..  Salem, 
Ohio.  Booklet,  pp.  8,  5  x  7  Mi  in.  An  inter- 

esting booklet  describing  the  use  of  the  drill 
in  the  World  War:  also  gives  two  illustrations 
showing  the  layout  of  the  first  machine  shop 
in  the  American  sector  and  a  rough  sketch  of the    exterior. 

Stubs  Steels.  The  Selson  Engineering  Co.. 
Inc..  34-26  Stone  St..  New  York  City,  has  an- 

nounced that  it  is  now  distributing  its  catalog 
on  stub  steels. 

Small  Tools.  Gale-Sewyer  Co..  South  Wey- 
mouth. Mass.  Catalog  No.  3.  5Vi  x  7  in. 

This  catalog  describes  and  illustrates  the  vari- 
ous tools  manufactured  by  this  company. 

Shepard  Technical  Night  School.  Electric 
Crane  &  Hoist  Co..  Montour  Palls.  N.  Y..  has 
issued  a  booklet  announcing  the  different  courses 
during  the  year  1920.  It  also  gives  several 
illustrations  of  its  courses  in  machine  shop 
practice,  blueprint  reading,  typewriting,  office 
training   and  many   others. 

Flange  Thread  Miller.  Smalley  General  Co.. 
Inc..  Bay  City.  Mich.  Circular.  11  x  8Mt  in.. 
contains  suggestions  on  the  operation  of  the 
Smalley   general   No.    1    flange   thread   miller. 

sire  to  obtain  agencies  for  the  sale  of  ma- 
chinery and  agricultural  implements.  Refer- 

ence.    No.  32.472. 

A  firm  of  engineers  and  contractors  in  Si- 
beria desires  to  get  in  touch  with  manufac- 

turei-s  and  exporters,  in  order  to  secure  agen- 
cies in  Russia  and  Siberia  for  steel,  mining 

equipment,  pumps,  piping,  saws,  files,  nuts, 
bolts,  rivets,  wire  and  wire  rope,  pneumatic 
drilling  equipment,  tin  plate,  electrical  machin- 

ery, steam  engines,  metal  working  and  wood- 
working machinery,  tools,  metals,  rubber  goods 

for  mdustrial  purposes.  Correspondence  may 
be  in   English.      References.      No.   32.473. 

A  formCT*  president  of  the  Victorian  Institute 
of  Electrical  Engineers  in  Australia,  is  anxious 
to  make  early  coimections  with  an  American 
manufacturer  who  is  able  to  participate  in  bidd- 

ing on  tenders  soon  to  be  called  for  by  the 
Victorian  Government,  covering  equipment  for  a 
high-tension  project  involving  three  turbo-gen- 

erators of  25.000  kw.  capacity,  for  130.000- 
volt,  .'SO-cycle  transmission,  and  the  appliances 
and  accessories  required  with  such  an  instal- 

lation.     Reference.      No.   32,083. 

A  city  in  Canada  is  in  the  market  for 
$200,000  worth  of  rolling  stock  to  be  placed 
on  the  civic  car  lines.  Tenders  should  be  sub- 

mitted, and  it  will  be  for  the  city  council  to 
decide  whether  American  cars  are  purchased. 
No.    32.093. 

One  of  the  largest  printing  plants  in  Czecho 
Slovakia  wishes  to  purchase  presses  for  the 
printing  of  bank  notes,  bonds,  etc..  and  also 
equipment  for  the  making  of  necessary  plates, 
printing  and  embossing  presses,  and  complete 
engraving  equipments,  also  outfit  equipment 
and  presses  for  steel  c-ngraving.  Catalog  and 
prices  are  requested.     No.  32.094. 

A  commercial  agent  in  France  desires  to  rep- 
resent firms  in  France  and  colonies,  and  in  the 

principal  cities  of  Euroi>e,  for  the  sale  of  ma- 
chine tools.  Quotations  should  be  given  c.i.f. 

France.  Dantzig.  Antwerp.  Genoa.  Constanti- 
nople. Oriental  ports  and  Black  Sea  ports.  Cor- 

respondence may  be  m  English.  References. 
No.  30.095. 

An  agency  is  desired  by  a  man  in  New 
Zealand  for  the  sale  of  wire  nails,  nail  wire 
galvanized  plain  and  barbed  wire,  plain  and 
galvanized  corrugated  iron,  malleable  pipe  fit- 

tings, galvanized  and  black  pipe,  and  galvanized 
slice  cut  staples.  Quotations  should  be  given 
c.i.f  main  ports  of  New  Zealand.  Payment 
by  sight  draft  against  documents.  References. 
No.    32.096. 

The  Bureau  of  Foreign  and  Pomestic  Com- 
merce, Department  of  Commerce,  Washington. 

I>.  C.  has  mquiries  for  the  agenciefi  of  ma- 
chinery and  nmchine  tools.  .\ny  information 

desired  regarding  these  opportunities  can  be  se- 
cured from  the  above  address  by  referring  to 

the  number  following  each  item. 

An  importing  firm  in  India  desires  to  be 
placed  in  direct  communication  with  manufac- 

turers of  hardware,  engineer's  tools,  iron  and 
steel  products,  such  as  mild  steel  plates,  bars, 
angles,  rivets,  bolts,  nuts,  annealed  wire,  and 
barbed  wire;  industrial,  agricultural,  and  tex- 

tile machinery:  ginning,  weaving,  and  spin- 
ning parts  of  machinery ;  electrical  goods,  pro- 

visions, perfumery,  motors,  and  dynamos,  sta- 
tionery, and  sundries,  and  colors  and  chemi- 

cals.     References.      No.    32,447. 

The  manager  of  a  farmers'  cooperative  as- sociation in  South  Africa  desires  to  receive  full 
particulars  and  prices  from  manufacturers  for 
the  purchase  of  small-size  oil-mill  machinery. 
particularly  machinery  for  extracting  cotton- 

seed oil.  Firms  are  also  requested  to  submit 
catalogues,  outline  sketch  plans  of  a  email 
mill  layout,  and  prices.  Quotations  should  in- 

clude power  equipment,  alternative  gasoline  or 
kerosene  engine,  electric  engine,  or  possibly  a 
small  stean)  engine.     No.   32.446. 

General  importers  and  exporters  in  Syria  de- 
sire to  be  placed  in  touch  with  manufacturers 

and  exporters  of  agricultural  implements,  auto- 
mobiles, machinery,  pumps,  engines  and  tools 

tin,  iron  and  steel.     No.  32.458. 

A  firm  of  engineers  and  merchants  in  India 
desires  to  import  and  secure  agencies  for  all 
classes  of  hardware,  such  as  wood  screws,  wire 
nails,  galvanized  wire  bolts  and  nuts,  rivets, 
files,  tool  steel,  and  anvils:  mill,  cotton-gin  and 
railway  supphes;  machinery.  « l.ctrioal  goods, 
metals  and  metal  ware,  brass  and  copper  tubes, 
motor  cars,  motor  cycles  and  parts.  Reference. 
No.   32.493. 

A  commercial  agent  in  Switzerland  desires 
to  secure  the  representation  of  firms  for  the 
sale  of  machinery,  machine  tool^;  and  agricul- 

tural machinery.  Correspondence  should  be  in 
French.     Reference.     No.  32.497. 

The  representatives  in  the  Mediterranean 
countries    of    a    firm    in    the    United    Stales   de- 

The  National  Chamber  of  Comm^x^e  will meet  in  Atlantic  City.  N.  J.,  on  April  26.  27 
and  28. 

The  spring  conference  of  the  engineering 
section  of  the  National  Safety  Council  will  be 
held  at  the  Engineering  Societies  Building.  New 
York  City.  April  27.  Sidney  J.  Williams  is  the 
secretary:  headquarters,  168  North  Michigan 
Ave..  Chicago.  111. 

The  American  Gear  Manufacturers'  Associa- tion will  hold  a  meeting  at  the  Hotel  Statler. 
Detroit.  Mich.,  on  April  29.  30  and  May  1. 

The  American  Supply  and  Machinery  Manu- 
factui*er8*  Association,  the  Southern  Supply  and 
Machinery  Dealers'  Association  and  the  Na- 

tional Supply  and  Machinery  Dealers'  Associa- tion, will  meet  jointly  on  May  17.  IS  and  19  at 
Atlantic  City.  N.  J.,  at  the  Hotel  Marlborough- 
Blenheim.  F.  D.  Mitchell  is  the  setyetary  and 
treasurer  of  the  Amej-ican  Supply  ami  Machin- 

ery Manufacturers'  Association,  with  an  office at  4106   Woolworth   Building.   New    York  City. 

The  National  Association  of  Manufacturers 
will  hold  its  annual  convention  in  the  Waldorf- 
Astoria.  New  York,  on  May  17.  18  and  19.  A 
"Silver  Jubilee"  session  will  be  held  on  the 
evening   of   May    17. 

The  National  Machine  Tool  Builders'  Asso- ciation will  hold  its  spring  meeting  on  May  20 
and  21,  at  the  Hct^  Traymara  Atlantic  City. N.  J. 

The  American  Society  of  Mechanical  Engi- 
neers will  hold  its  spring  meeting  at  St.  Louis. 

Mo..  May  24.  25.  26,  27.  1920.  and  will  hare 
its    headquarters    at    the    Hotel    Statler. 

The  American  Iron  and  Steel  Institute  will 
hold  its  spring  meeting  at  the  Hotel  Commodore. 
New  York  City.  May  28. 

The  American  Drop  Forge  Association  will 
hold  a  meeting  at  the  Hotel  Marlboro-Blenheim. 
Atlantic  City.  N.  J.,  on  June  17.  18  and  19.  K. 
J.  Frost,  of  the  Frost  Gear  and  Forge  Co.. 
Jackson.   Mich.,    is   president. 

The  American  Society  for  Testing  Materials 
will  hold  its  next  annual  meeting  during  the 
week  of  June  21.  1920.  at  the  New  Monterey 
Hotel.  Asbury  Park,  N.  J.  This  society  has  its 
headquarters  in  the  Engineers*  Club  Building. 
1315  Spruce  St..  Philadelphia,  Pa.  C.  L.  War- 

wick is  the  secretary  and  treasurer. 
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MBTliODS  oi  MAKING 

\^TNTON 
PISTON 

An  the  quantity  of  pistons  needed  for  repairs  toill 
in  some  cases  amount  to  75  per  cent  of  that  used 
in  netv  motors,  it  will  be  seen  that  the  total  pro- 

duction must  he  greatly  in  excess  of  the  number 
required  to  supply  the  cars  being  turned  out. 

THE  transformation  sheet  shown  in  Fig.  1  in- 
dicates that  in  most  ways  the  Winton  practice 

follows     the     usual   
line.  The  open  end  of  the 
skirt  is  first  bored  and 
faced  in  a  semi-automatic 
machine  as  shown  in  Fig. 
2.  This  is  a  very  simple 
operation  and  forms  the 
starting  point  as  in  most 
eases.  The  method  of  hold- 

•  Here  we   have   the   remaining  piston 
machining  articles  giving  the  practice 
in   the  Winton,  Franklin,   White   and 

Packard  shops. 

ing  the  boring  tool  by  means  of  the  split  bushings,  as 
well  as  the  simple  construction  of  the  boring  tool  itself, 
is  of  interest. 

The  next  operation  bores  the  holes  for  the  piston  pin 
in  the  substantial  fixture  shown  in  Fig.  3.  This  is  in 
the  form  of  a  special  chuck,  which  locates  the  piston-pin 

bosses  by  means  of  centering  V's  fastened  in  the  fixture 
by  the  capscrews  shown  at  AA.  The  strap  B  holds  the 
piston  in  position  on  a  centering  projection  in  4;he  bot- 

tom of  the  fixture.  The  pistons  are  then  turned,  the 
-  heads     faced,     and     the 

grooves  rough-turned  on 
a  Potter  &  Johnston  semi- 

automatic as  shown  in 

Figs.  4  and  b  These-  show 
the  piston  partly  turned 
and  also  with  the  head 

faced,  the  piston-ring  and 
oil  groovejj  cut.   The  tools 

_,_l 

FIG.     1.      TRANSPOltMATION    SITIOKT    OF    WINTON    PISTONS 
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FIG.    2..     BORING    AND    PACING    THE    SKIRT FIG.    n.      FIXTURE  FOR  DRILLING  PISTON-PIN   HOLE 

FIG.   4.     TURNING  OUTSIDE  OF  PISTON FIG.    5.      GROOVING    FOR    OIL    AND    PISTON    RINGS 

FIG.   6.      THE  TOOLS  USED   IN   TURNING  AND  FACING FIG.    7.      MILLING   OIL   POCKET   ON   SIDE 



April  29,  1920 Get  Increased  Production — With,  Improved  Machinery 
929 

FIG.   8.      FACING  INNER  ENDS   OF  PISTON-PIN    HOLES 

for  these  operations  are  very  plainly  shown  in  Fig.  5, 
while  Fig.  6  gives  another  view  of  the  tooling,  showing 
the  outside  turning  tool  at  A  and  the  head-facing  tool 
at  B  in  a  special  holder.  The  grooving  tools,  shown  at 
A  and  C  in  Fig.  5  are  held  in  the  same  block  as  tool 
B,  Fig.  6. 

An  Unusual  Oil-Pocket 

A  somewhat  unusual  operation  is  shown  in  Fig.  7. 
This  is  the  cutting  of  an  oil-pocket  at  A  with  an  angular 
end-mill,  this  pocket  connecting  with  the  oil  groove 
below.  The  eccentric  relief  on  the  outside  of  the  piston- 
pin  hole,  which  is  done  by  a  cam  attachment  on  a 
grinding  machine,  gives  a  direct  passage  for  oil  to  the 
piston  pin  and  assists  in  lubrication.  It  will  also  be 
noted  that  one  oil  pocket  is  between  the  lower  ring  and 
the  piston-pin  hole.  The  piston  is  held  in  a  very  simple 
fixture,  consisting  of  the  angle  plate  B  and  the  inclined 
block  C,  which  holds  it  at  the  proper  angle.  The  wing- 
nut  draws  the  inclined  block  down  to  the  angle  plate 
and  holds  the  piston  in  position. 

The  inside  faces  of  the  bosses  are  finished  in  the 
fixture  shovra  in  Fig.  8,  this  fixture  being  held  in  the 
special  tailstock  A,  while  the  bar  with  the  inserted 
cutter  B  is  revolved  by  the  extension  C  of  the  live 
spindle.  The  fixture  is  clamped  to  the  tailstock  support 
by  means  of  the  wignut  shown,  the  whole  device  being 
extremely  simple  and  convenient  in  every  way. 

Next  comes  the  drilling  of  the  oil  holes  in  the  piston- 
pin  boss  by  means  of  the  very  simple  device  shown  in 
Fig.  9.    The  piston  is  simply  laid  on  the  wooden  block 

FIG.    9.      DRILLING   PISTON-PIN    OIL    HOLES 

FIG.   10.      FINISH-BORING  PISTON-PIN  HOLES 

A,  and  the  bushing  B  inserted  in  the  piston-pin  hole. 
The  angle  of  the  block  brings  the  hole  in  the  drill  bush- 

ing in  its  proper  position,  and  the  oil  hole  is  readily 
drilled.  A  handle  on  the  other  side  of  the  bushing  en- 

ables it  to  be  easily  removed  and  placed  in  the  opposite 
hole,  when  the  operation  is  repeated. 

Before  the  final  reaming,  the  piston-pin  hole  is  finish- 
bored  by  means  of  the  special  chuck  and  a  single-point 

FIG.    11.      HAND-KK.'v.iiiMi   PISTON-PIN  HOLE.S 
FIG, 

12.     FINISHING  OUTSIDE  ON  GRINDING  MACHINE 
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boring  tool,  as  shown  in  Fig.  10.  The  face  of  the  chuck 
fits  the  outside  of  the  piston,  which  is  drawn  back  in 
position  and  firmly  held  by  means  of  a  draw  bolt 
through  the  hollow  lathe  spindle.  The  holes  on  both 

sides  are  bored  in  this  way,  after  which  they  are  hand- 
reamed  in  the  fixture  shown  in  Fig.  11.  This  is  genuine 

hand-reaming,  the  squared  end  of  the  reamer  being 
clamped  in  a  vise,  with  a  piece  of  belting  surrounding 
it  at  A  to  prevent  the  piston  from  coming  in  contact 
with  the  vise  jaws.  The  piston  is  held  in  the  wooden 
clamp  B,  which  consists  of  a  sort  of  yoke  made  in  two 
parts,  each  containing  one  handle  and  half  the  required 

opening.  With  the  two  halves  B  and  C  bolted  together, 
the  piston  is  firmly  held  without  distortion,  and  the 
handles  enable  the  machinist  to  easily  place  the  piston 
over  the  reamer  and  turn  it  sufficiently  to  ream  the 

holes  in  a  perfectly  satisfactory  manner. 
The  last  operation  is  to  grind  the  outside  of  the 

piston.  It  is  supported  on  a  mandrel.  Fig.  2,  and  drawn 

back  in  position  by  a  pin  through  the  piston-pin  hole 
This  is  in  contrast  with  the  method  of  grinding  betweer 

centers.  The  relief  on  each  side  over  the  piston-pin 
boss  is  ground  in  a  machine  specially  equipped  with 
suitable  cams  for  this  purpose. 

Machining  Special  Aluminum  Pistons 

is    drilled    in    the 

The  Franklin  pistons  involve  several  unusual 
problems  due  largely  to  the  two  facts  that  they 

are  of  aluminum  and  that  air-cooled  engines  run 
at  a  much  higher  temperature  than  engines  of 
the  other  type.  This  affects  the  expansion,  which 
is  taken  care  of  in  an  ingenious  manner.  The 
oiling  methods  are  also  of  special  interest. 

PISTONS  in  the  Franklin  motor  are  die-cast  alumi- 

num; after  being  sandblasted  they  are  rough- 
turned  and  the  wristpin  hole 

regular  way.  Then  the  open  end 
is  bored  and  faced,  after  which  it 
becomes  the  locating  or  working 

point  for  future  operations.  Cen- 
tering the  piston  by  the  open  end 

and  using  a  pin  in  the  piston-pin 
hole  for  drawing  the  piston  solidly 

into  position,  the  outside  is  finish- 
turned,  the  end  faced,  the  hole 
drilled  and  center  reamed  in.  the 

central  projection,  and  the  piston- 
ring  grooves  cut.  This  operation 

is  shown  in  Fig.  2,  while  Fig.  1 
shows  the  sequence  of  operation. 

Thn   pistons   next   go   to   a   Fox   turret   lathe   shown 
in  Fig.  3,  where  the  oil  grooves  are  cut  in  the  form 

of  a  coarse-pitch  thread,  after  which. the  pistons  are 
tested  for  leakage,  and  the  clearance  holes  drilled  in  the 
skirt  of  the  piston. 

Then  angular  oil  holes  are  driled  in  the  piston-pin 
bosses  in  the  simple  fixture  shown  in  Fig.  4,  where  the 

piston  fits  over  a  stud  A  through  the  piston-pin  hole  and 
the  head  end  of  the  piston  is  guided  by  the  stops  B  and 
C.  The  plate  which  forms  the  base  for  the  fixture  is  at 

quite  a  decided  angle  and  has  two  stop  pins,  D  and  E', 
which  control  the  movement  of  the  cradle,  holding  the 
piston  so  that  the  two  angular  holes  will  be  in  their 

proper  position  through  the  upper  side  of  the  piston-pin 
boss.  The  cradle  pivots  around  the  post  .4,  which  also 

acts  as  a  drill  pushing  and  guides 
the  point  of  the  drill  in  its  proper 
path.  The  nut  F  locks  the  cradle 
in  either  position. 

Sixteen  oil  holes  are  drilled 

through  the  wall  of  the  piston  just 

below  the  piston-ring  groove. 
This  is  done  in  the  special  drilling 

fi.xture  shown  in  Fig.  5.  The  pis- 
ton, with  a  pin  slipped  through 

the  hole,  is  placed  in  the  center  of 
the  machine  as  at  .4.,  the  cap  B 

fitting  over  the  open  end  and  hold- 
ing it  in  place  during  the  drilling 

operation.  The  piston  pin  serves  not  only  to  aid 

in  holding  the  piston  firmly  but  also  locates  the  posi- 

^ 
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CUTTINO  THK  Oil.  OROOVKS 

tion  of  the  drill  holes  with  relation  to  the  solid  end 
of  the  piston.  Arranged  radially  underneath  the 
eight-sided  fixture  are  16  drilling  spindles,  each  carry- 

ing a  .'V-in.  drill.  These  are  driven  by  the  round  belt 
shown,  by  means  of  grooved  pulleys  on  each  drilling 
spindle.  The  back  ends  of  these  spindles  rest  in  floating 
bearings,  one  of  these  being  shown  at  C.  The  16 
spindles  are  so  arranged  that  a  downward  pressure  on 
the  lever  D  forces  them  all  into  the  work  and  the  16 
holes  are  drilled  in  less  than  one  minute  per  piston. 

In  order  to  avoid  piston  "slap"  owing  to  the  necessity of  allowing  a  greater  clearance  between  the  pistons 
and  cylinders  with  aluminum  pistons,  the  Franklin  en- 

gineers hit  upon  the  clever  expedient  of  making  the 
piston  as  large  as  necessary  to  prevent  piston  slap and  then  making  four  saw  cuts  in  the  skirt  so  as  to 

DRTI.LiNG  ANGULAR  OII>  HOLES 

allow  the  skirt  of  the  piston  to  spring  away  from  the 
cylinder  wall  as  the  pressure  increases  from  the  en- 

larged diameter  of  the  piston  due  to  the  expansion  of the  aluminum  casting. 
These  saw  cuts  are  made  very  rapidly  on  a  hand 

milling  machine  with  the  fixture  shown  in  Fig.  6,  which 
consists  primarily  of  the  sleeve  A  held  in  a  suitable 
fixture  and  the  pin  B  through  the  piston-pin  hole  which 
allows  the  piston  to  be  easily  and  rapidly  indexed.  The 
piston  is  simply  pushed  into  the  sleeve  past  the  cutter, 
the  slot  in  the  sleeve  guiding  the  pistons  so  that  they 
are  cut  on  the  slight  angle  shown.  This  has  proved  to 
be  a  very  satisfactory  method  and  has  solved  the  difli- 
culty  of  piston  "slap"  in  the  finished  motor. 

After  this  the  piston  is  carefully  recentered  and  the 
taper  ground  on  the  solid  end.     The  ring  walls  are  next 

DRTLLIXr;    OIL  HOLES   AROUND    J'ISTON PIG.    6.      SLITTING  THE   PISTON  SKIRT 
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carefully  ground  and  inspected,  after  which  the  piston- 
pin   hole   is  bored   and   reamed    in   the   special   fixture 
shown  in  Figs.  7  and  8.     This  fixture  is  carefully  made 
so  that  the  piston  bore  is  at 
exact    right    angles    to    the 
spindle    of    the    lathe.     The 
piston    slips    into   the   open- 

ing  in  the  fixture  as  at  A, 
and    is   held   in   position   by 
the  clamp  under  the  thumb 
nuts  B. 
The  construction  of  this 

fixture  is  shown  in  some  de- 
tail in  Fig.  8,  and,  in  addi- 
tion to  its  being  of  substan- 
tial design,  it  also  has  the 

rather  unusual  feature  of 
having  the  inner  or  pilot 
bushing  so  constructed  as  to 
remain  stationary  with  the 
boring  and  reaming  tool  in- 

stead of  revolving  with  the  fixture, 
tion    of    this    bushing    can    be    seen 

this  way,  be  adjusted  to  any  degree  of  fit  Which  may 
be  desirable  to  secure  free  running  and  at  the  same 
time  prevent  shake  in  the  bushing  proper.     The  piston 

c 

O      (ft 

B 

FIG. 

The  construc- 
at  A,  Fig.  8, 

which  shows  that  the  outside  of  the  bushing  proper, 
which  is  a  snug  fit  on  the  pilot  of  the  boring  tool,  is 
tapered  where  it  revolves  in  its  bearing  B,  and  can,  in 

DETAILS   OF  PISTON-PIN-BORING   FIXTIR?: 

is  positioned  endwise  by  the  stop  C,  being  held  against 
this  by  two  straps  and  thumb  nuts  shown  in  Fig.  7. 

This  construction  has  been  found  satisfactory  in 
securing  a  true  hole  through  the  piston  and  undoubtedly 
has  many  applications  in  other  fields. 

White  Method  of  Making  Pistons 
THESE  pistons  are  ribbed  on  the  insme  as  can  be 

seen  in  both  the  end  views  shown  in  Fig.  1.    The 
first   operation   turns   the   outside   and   faces   the 

end,  the  piston  being  held 
by  the  special  jaws  A  and 
B  in  the  two- jawed  chuck 
shown. 

These  special  jaws  are  so 
shaped  as  to  receive  the 
piston-pin  bosses  on  each 
side,  while  the  gripping 
portions  of  the  jaws  are 
grooved  so  as  to  clear  the 
internal  ribbing  previously 
referred  to.  A  projection  C 
on  the  jaw  B  acts  as  a 
stop  against  the  end  pressure  of  the  turning  tool. 

Next  comes  the  boring  and  facing  of  the  open  end 

This  article  describes  and  illustrates  the  method' 
used  by  the  White  Motor  Co.,  Cleveland,  Ohio, 

in  making  pistons  for  its  truck  motors.  Here 

the  semi-automatic  lathe  is  utilized  to  a  greater 
exteiit  than  in  any  of  the  methods  that  have  been 
described  in  this  series,  and  is  interesting  on 

account  of  the  tooling  and  holding  devices  used. 

of  the  piston  skirt.  Fig.  2.  The  rough-turned  piston 
is  held  in  a  two-jawed  chuck  with  jaws  of  the  special 
radius,  the  facing  tool  being  held  in  the  overhang  at  A, 

while  the  boring  and  cham- 
fering tools  are  shown  at  B 

and  C  respectively.  In  fu- 
ture operations  the  bore 

and  face  of  the  open  end 
become  the  locating  points. 
A  somewhat  unusual 

method  of  rough-drilling 
the  piston-pin  hole  is  shown 
in  Fig.  3.  This  is  a  double 
fixture,  each  side  holding 
four  pistons.  The  pistons 
are  centered  by  a  raised 

boss  at  A,  while  the  ears  BB  roughly  locate  the  pin 
bosses.     The  clamps  C  are  then  put  in  place  and  tight- 
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FIG.   1.      CHIH'K  AND  TOOLS  FOR  TURNING  PISTONS FIG. BORING  AND  CHAMFERING  OPEN  END 
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FIG.   3. SPECIAL  FIXTURE  FOR  DRILLING  PISTON- 
PIN    HOLES 

ened  slightly  by  means  of  the  screws  D.    The  ends  of  the 
pistons  are  then  chalked  as  shown  at  E,  and  the  gage  F 

is  then  slipped  into  the  holes,  one  of  which  is  shown at  G. 

The  operator  then  rolls  each  piston  to  the  right  as 
far  as  possible  until  the  piston-pin  boss  contacts  with 
the  ears  BB,  marking  this  position  on  the  chalked  sur- 

face of  the  piston  head.  He  next  turns  them  as  far 
as  possible  in  the  opposite  direction  and  repeats  this 
marking.  It  is  then  only  necessary  for  him  to  roll 
the  pistons  until  the  indicator  shown  comes  half  way 
between  the  marks,  and  he  knows  that  the  pin  bosses 
are  central  with  the  drill  bushings.  Then  the  locking 
screws  D  are  tightened  and  the  supporting  screws  H 
screwed  up  by  hand  into  contact  with  the  lower  side 
of  the  piston. 

Not  a  Long  Operation 

While  this  sounds  like  a  somewhat  long  operation,  it 
must  be  remembered  that  the  four  drills  are  at  work 
on  the  pistons  in  the  other  side  of  this  fixture  while 
this  is  being  done.  When  these  holes  are  drilled,  the 
fixture  is  reversed  and  the  drills  set  to  work  on  the 
four  pistons  which  have  just  been  loaded  into  the 
fixture. 

The  operator  then  removes  the  drilled  pistons  and 
replaces  them  with  a  fresh  lot  in  the  manner 
described. 

How  Packard  Pistons  Are  Made 
THE  making  of  motor  pistons  is  receiving  more 

attention  than  formerly ;  like  other  parts  of  the  mo- 
tor, they  are  being  refined  both  in  design  and  work- 

manship. The  first  opera- 
tions on  the  Packard  twin- 

six  pistons  are  to  carefully 
anneal,  sandblast,  and  snag 
the  castings  ready  for  ma- 

chining. The  sequence  of 
machine  operations  is  shown 
in  Fig.  1.  The  open  end  of 
the  skirt  is  rough-bored  in 
the  New  Britain  machines 
shown  in  Fig.  1.  Special 

chucks  and  jaws  are  pro- 
vided for  this  purpose.  At  the  same  operation  the  lower 

side  of  one  piston-pin  boss  is  faced  so  as  to  be  easily 
drilled  and  tapped  to  receive  the  setscrew.  The  pistons 
arethen  taken 
to  the  Gridley 
automatic 
shown  in  Fig. 
3.  The  piston 
is  centered  by 
the  bore  of 
the  skirt  and 

held  by  an  ex- 
pandingchuck 
for  rough- 
turning,  fac- 

ing, and  cut- 
ting the  ring 

grooves.  It  is 
also  centered 
on  the  outside 
during  this 
op  e  rat  i  on. 

In  the  shops  of  the  Packard  Motor  Car  Co.  atten- 

tion is  paid  both  to  quality  and  quantity  of  out- 
put. Motors  with  twelve  cylinders  require  an 

equal  number  of  pistons,  three  times  as  many 

per  car  as  in  the  White,  for  instance.  Special 
machines  are  used  to  advantage  in   this  work. 
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FIG.  1.     TRAN.SFORMATION 

The  facing  is  done  by  the  tools  in  the  arm  at  the  back 
while  those  in  front  rough-turn  the  body  and  also  cut 
the  grooves  for  the  rings.  The  pistons  are  next  finish- 

bored  and  the  open  end  of 
the  skirt  chamfered  in  the 
hand  screw  machine  shown 
in  Fig.  4.  The  chamfering 
tool  A  is  shown  in  position. 
The  inside  of  the  skirt  is 
also  counterbored  by  means 
of  the  boring  tool  B  which 
is  moved  on  the  cross-slide 
until  stopped  by  the  screw 
C.  Chucking  the  pistons 
again  by  the  inside,  they 

are  finish-turned  in  the  Porter-Cable  lathe  shown  in  Fig. 
5.  The  piston-pin  holes  are  drilled  and  reamed  in  the 
special  semi-automatic  machine  shown  in  Fig.  6.     The 

      pistons     are clamped  in  the 

special  chucks shown,  being 
located  by 

means  of  the 
tool  A.  This 
tool  has  a  pin 
at  each  end 
and  a  pair  of V-shaped 

forks  in  the 

center  which 

locate  the  pis- 
ton so  that 

the  hole  will 
be  drilled  in 
the  center  of 

the    piston 
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FIG.  2.     ROUGH-BORING  THE  SKIRT FIG.  3.     ROUGH-TURNING  AND  GROOVING 

FIG.   4.     FINISH-BORING  AND  CHAMFERING 

bosses.  The  piston  is  drilled  from  both  sides,  the  move- 
ment of  the  drilling  heads  being  controlled  by  the  cams 

shown.  The  inside  of  the  piston  bosses  is  then  rough- 
milled  by  a  special  fixture  which  allows  the  milling  cut- 

ter to  reach  inside  the  piston.  The  final  finisTiing,  how- 
ever, is  done  by  the  double-ended  back-facing  cutter 

shown  in  Fig.  7.  Suitable  stops  enable  the  bosses  to  be 
faced  to  the  proper  length  rapidly  and  accurately. 

The  Finishing  Operations 

Then  the  boss  is  drilled  and  tapped  for  the  setscrew, 
the  holes  are  hand-reamed,  the  outside  of  the  ekirt  is 
rough-  and  finish-ground,  and  the  centering  boss  is  cut 

Fia  5.     FINISH-TURNING 

off.  The  solid  end  of  the  piston  is  then  finished  by 
grinding  on  a  piston-ring  grinding  machine  so  as  to 
present  a  smooth  and  perfectly  finished  surface. 

With  this  brief  description  of  the  Packard  factory 
method  of  machining  pistons,  we  complete  our  present 
series  of  pi.ston  articles.  Our  intention  is  to  follow 

this  up  in  two  weeks  with  a  similar  series  on  connecting- 
rod  practice.  According  to  our  original  plans  this 
was  to  be  the  extent  of  these  automotive  articles  but 
so  much  favorable  comment  has  resulted  from  their 
publication  that  we  have  decided  to  carry  them  on 
still  further.  With  this  end  in  view  we  are  gathering 
additional  material  from  other  machine  shops. 

f^  l^i'^^^flF^^^^^ 
^ 
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FIG.   6.     DRILLING  PISTON-PIN  HOLES 
FIG. BACK-FACING  BOSSES 
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^  C'C  -  BRADLEY  Jr. 

In  these  days  ivhen  we  are  irying  to  get  back 
the  human  touch  in  industry  it  is  interesting 
to  find,  a  plant  in  which  it  has  never  been  lost. 
It  will  be  noted  that  the  author  d^oes  not  claim 
that  such  a  method  will  work  in  all  places,  but 
it  is  refreshing  to  know  that  it  has  worked  for 

over  eighty  years  and  is  still  "going  strong." 
The  policy  of  not  overexpanding  in  good  times 
and  of  building  stock  in  dull  times  is  well  worthy 
of  careful  consideration.  It  is  not  new  hut  it  is 
too  often  overlooked. 

YOU  ask  us  about  our  method?  Possibly  the  best 
way  to  answer  that  question  is  to  say  that  we 
always  try  to  be  human  and  treat  our  men  with 

absolute  fairness  at  all  times. 
This  business  was  established  here  in  Syracuse  in 

1832  by  my  grandfather,  the  original  Christopher 
Columbus  Bradley.  The  third  Christopher  Columbus 
Bradley  is  conducting  it  at  present.  The  fourth,  who 
is  now  eleven  years  old,  is  in  training. 
My  grandfather  was  a  real  human  being,  and  he 

regarded  his  men  as  men,  not  as  mere  tools.  He  per- 
sonally knew  all  his  men  by  their  first  names;  he 

knew  their  entire  families  and  where  they  lived.  He 
went  among  them  when  they  were  at  work,  found  out 
their  troubles,  if  they  had  any,  and  adjusted  them  right 
then,   if  such  a  thing   was  possible. 

See  Men  Any  Time 

The  Bradleys  never  had  any  private  offices  or  barriers 
to  separate  them  from  their  men.  They  and  their  men 
have  always  worked  together.  Any  man  in  our  plant 
can  see  the  head  Bradley  any  time  he  is  in  the  plant. 

In  other  words,  the  Bradleys  have  taken  a  human 
interest  in  their  men.  They  have  always  worked,  at 
some  time,  in  the  plant  with  their  men,  and  have  done 
the  same  things  the  men  have  done.  No  Bradley  has 
ever  asked  a  man  to  do  anything  about  the  plant  that 
he  would  not  do  himself.  The  Bradleys  have  never 
been  afraid  to  get  their  hands  or  faces  dirty.  Overalls 
look  just  as  good  to  them  as  a  dress  suit,  and  the 
writer  prefers  the  former.  They  circulate  through  the 
plant,  talk  to  their  men  face  to  face,  and  in  a  friendly 
man-to-man  sort  of  way  try  to  get  at  the  bottom  of 
things  and  thereby  help  the  man  as  well  as  the  firm. 

Quite  often  we  raise  the  men's  pay  without  their 
asking  for  it.  If  we  think  that  a  man  is  earning  more 

than  he  is  getting  we  don't  wait  for  him  to  come  to 
us,  we  go  to  him.  We  never  liked  the  idea  of  keeping 
a  man  at  the  same  pay  just  as  long  as  he  would  stand 

it.  That  policy  is  a  strike  breeder.  If  a  man  thinks 
he  is  not  earning  as  much  as  he  is  worth  we  want  to 
talk  it  over  with  him.  If  we  think  he  is  getting  all 
he  is  worth  we  frankly  tell  him  so  and  at  the  same 
time  we  tell  him  that  if  he  can  make  himself  worth 

any  more  to  us  we  will  gladly  pay  him  more.  That 
puts  it  squarely  up  to  the  man. 

Training  Men,  Not  Breaking  Them 

We  try  to  train  our  men,  not  break  them.  There 

is  a  big  difference.  We  don't  believe  in  calling  down 
our  men.  If  a  man  makes  a  mistake  we  try  to  show 
him  how  to  avoid  a  similar  mistake  in  the  future. 
Men  are  human  and  sensitive.  We  find  that  we  can 
get  more  out  of  them  by  kindness  than  we  can  by 
curses.  We  never  allow  our  foremen  to  curse  or  bawl 
out  our  men.  If  a  man  does  not  think  he  is  getting  a 

square  deal  from  the  man  over  hirri.'we'want  to  know it,  so  that  we  can  get  the  men  together  and  settle 
the  matter  right  away,  so  that  no  one  will  carry 
around  a  grudge  or  a  grouch. 
We  invite  suggestions  from  our  men.  If  they  are 

good  we  adopt  them.  If  we  do  not  think  that  they 
are  worth  while,  we  tell  them  why.  The  confidence 
of  our  men  is  a  valuable  asset.  We  try  in  every  way 
to  make  our  men  so  happy  and  contented  here  that 
they  will  give  us  the  best  that  is  in  them  and  not 
think  of  working  elsewhere.  Our  men  are  not  all  per- 

fect. A  few  of  them  do  not  appear  on  Mondays  and 
the  day  after  a  holiday.  We  talk  it  over  with  them 

and  give  them  a  fair  chance.  If  they  don't  make  good 
we  get  others  who  will. 
We  never  talk  politics  or  religion  with  our  men,  or 

even  suggest  that  they  vote  for  anyone.  When  the 
War  Saving  Stamp  and  Liberty  and  Victory  Loan  drives 
were  on  we  tried  to  make  it  as  easy  as  possible  for 
our  men  to  subscribe.  We  kept  all  the  accounts,  so 
that  they  did  not  have  to  do  any  banking.  Our  plant 
went  100  per  cent  on  every  Liberty  and  Victory  Loan. 

We  tried  to  set  the  men  an  example  by  the  firm's 
subscribing  to  these  loans  an  amount  equal  to  the 
amount  of  the  entire  capital  stock  of  the  firm.  (We 
have  been  told  that  this  firm  was  one  of  the  very  few 
in  the  United  States  which  had  this  record.) 
During  the  war  Uncle  Sam  wanted  three  Bradley 

hammers  quick.  The  best  delivery  we  could  figure  on 
was  ten  days.  The  writer  put  the  matter  up  to  the 
men.  Practically  all  of  them  were  past  the  draft  age, 
or  could  not  go  to  war,  or  be  accepted  for  duty.  The 

men  said,  "if  we  can't  fight  over  there  we  can  here," 
and  in  just  three  days  the  three  hammers  were  on 
the  cars. 
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We  try  in  every  way  to  make  our  men  as  comfortable 
as  possible.  We  have  a  well  lighted  and  heated  plant 
and  most  everything  that  goes  with  a  modern  factory. 
The  plant  operates  fifty  hours  a  week,  nine  hours  five 
days  and  five  hours  Saturdays.  The  men  elected  to 
take  half  an  hour  instead  of  an  hour  for  lunch,  so  that 
they  are  off  at  4 :  -30  p.m.,  and  at  noon  Saturdays.  When 
the  Red  Cross  membership  drive  was  on  a  short  time 
ago,  the  firm  paid  for  a  membership  for  1920  for  every 
employee.  The  firm  pays  for  $1,000  worth  of  Tife 
insurance  for  every  employee  who  is  insurable;  $150 
is  paid  immediately  upon  death  and  the  balance  in 
twelve  monthly  installments.  For  Christmas  this  year 

every  employee  received  a  full  extra  week's  pay. 
We  do  not  feel  that  we  are  running  a  charitable 

institution,  but  a  business  along  liberal  human  lines. 
As  a  result  we  have  twenty-one  men  who  have  been 
here  over  fifteen  years,  seven  more  than  forty  years. 
We  have  a  father  and  three  sons,  three  brothers  and 

two  brothers  all  working  here.  One  veteran,  "Billy," 
after  having  worked  here  fifty-one  and  one-half  years, 
is  taking  his  first  vacation,  but  expects  to  come  back. 
Some  of  our  men  never  worked  for  anyone  but  the 
Bradleys.  I  have  tried  to  give  you  all  the  details  but 

they  say,  "Only  results  count."  Anyone  can  come  here 
any  working  day  and  see  the  results. 

No  Hard  and  Fast  Rules 

We  run  this  plant  like  a  fairly  large  family.  We 
have  no  hard  and  fast  rules.  Every  man  is  on  his 
honor.  Our  bosses  are  not  bosses  in  the  ordinary  sense 
of  the  word.  We  have  head  men  but  they  are  used 
more  as  instructors  than  anything  else,  not  as  drivers. 

Every  man  knows  that  if  he  abuses  any  other  man 

in  our  plant  the  abuser's  job  is  vacant.  Our  method 
might  be  absolutely  worthless  in  a  large  plant.  We 
purposely  keep  our  plant  comparatively  small  and  well 
in  hand.    This  is  a  personal  business  to  a  large  extent. 

I  am  somewhat  like  a  friend  up  in  Exeter,  N.  H., 

who  said,  "I  have  no  ambition  to  become  wealthy,  for 
if  I  did  I  might  become  dissipated,  and  that's  a  thing 
I  have  fought  against  all  my  life." 
We  get  lots  of  advice  to  expand  and  build  more 

buildings  and  put  in  more  machinery  and  hire  more 
men.  That  is  all  right,  but  we  have  seen  the  time 
when  this  plant  was  very  much  too  large  and  we  were 
running  forty  hours  a  week,  or  less,  and  borrowing 
money  to  pay  the  men  with  rather  than  close  the  plant 
and  turn  the  men  out  in  the  street.  We  find  that  we 

can't  prosper  unless  the  other  fellow  does. 
The  fellow  with  bristles  on  his  back  doesn't  often 

make  good  in  the  long  run.  No  doubt  some  people 

say,  "Chris  Bradley  is  a  nut,"  but  I  would  rather  have 
them  say  that,  than  that  I  was  a  crab  or  a  lemon. 
Some  years  ago  when  orders  were  few  and  far 

between  and  we  were  having  what  was  called  bad  times, 
there  were  a  lot  ol  good  men  idle  and  many  plants 
closed.  We  ran  on  snort  time  and  oniy  let  out  a  few 
men  that  we  could  readily  replace.  For  some  weeks 
we  had  to  borrow  money  lo  cay  the  men  with.  Some 
of  our  friends,  ana  some  cankers,  tbid  us  that  what 
we  were  doing  was  suicidal,  and  fliat  it  was  foolish 
to  work  on  stock  wfth  no  orders  in  eight. 

That  was  their  honest  opinion,  out  it  wasn't  mine. 
I  said,  "We  will  work  on  stock  and  pay  our  men  every 
week  just  as  long  as  we  can  stand  it.  Wte  have  the 
best  crew  of  men  in  captivity  and  I  am  going  all  the 

way  with  them.  Bradley  hammers  on  hand  are  just  as 

good  to  me  as  money  in  the  bank,  and  I'm  going  to 

play  this  string  out,  make  or  break." You  can  call  it  nerve  or  anything  you  like.  I  figured 

that  some  day  someone  would  want  some  Bradley  ham- 
mers and  we  were  going  to  be  right  on  the  job.  Things 

can't  go  one  way  all  the  time.  The  result  was  that 
we  didn't  go  broke,  and  when  the  tide  turned  we  had 
Bradley  hammers  for  quick  delivery.  Our  stockimelted 
like  a  snowball  in  a  hot  oven,  and  we  had  all  -our  best 
men,  which  was  the  main  thing. 

Then  our  friends  and  the  bankers  said,  "Chris 
Bradley  is  a  smart  fellow,"  which  was  bunk.  We  just 
kept  right  on  making  and  selling  Bradley  hammers. 

They  couldn't  say  anything  bad  about  us  and  tell  the 
truth  so  we  didn't  care  what  else  they  said. 
My  principal  job  is  seeing  that  Bradley  hammers 

are  made,  made  right,  and  delivered.  This  has  kept 
me  busy  and  I  like  the  sensation.  As  a  result  of 
my  chosen  profession  I  have  had  to  neglect  a  great 
many  of  my  out-of-town  friends  unless  they  trail  me 
to  my  lair.  Our  mutual  friend,  the  late  Prof.  John 
Edson  Sweet,  had  cut  in  the  stone  arch  over  his  office 
door.  Visitors  Always  Welcome.  He  had  it  cut  in  so 
that  it  could  not  be  rubbed  out.  It  is  there  today, 
although  he  has  joined  the  great  majority.  Those  are 

our  sentiments,  but  we  haven't  any  stone  arch  to  cut 
them  into. 

I  guess  you  will  wonder  where  the  "method"  is.  1 
don't  know.  Perhaps  it  got  lost  in  the  shuffle.  Any- 

how, what  we  have  done  since  1832  can  be  seen  in  the 
human  results  row  on  exhibition  at  our  shop  in 
Syracuse,  N.  Y. 
Remember  that  I  am  a  hammer  manufacturer,  not  an 

author,  and  just  one  of  the  common  people. 

A  Heavy  Cut  in  a  Small  Lathe 
By  Henry  F.  Colvin 

The  illustration  shows  a  chip  which  was  cut  from 
the  end  of  a  i-in.  rod  of  cold-rolled  steel  in  a  Strrk 
Bench  Lathe.  The  rod  was  held  in  the  collet  in  ̂ he 
usual  way  and  the  tool  ground  with  considerable  top 
rake  to  provide  a  clean  shearing  cut  so  as  to  leave 
the  central  stem  shown  on  the  bar.    After  turning  the 

THE  CHIPS  AS  DESCRIBED  ABOVE 

rod  was  removed  from  the  lathe  with  the  chip  still 
in  place  as  shown.  This  was  done  by  E.  H.  Goldsborough 
of  the  Pioneer  Instrument  Co.,  New  York. 
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Unusual  Methods  of  Securing  Extreme 

Accuracy — II 
By  a.  l.  de  leeuw,  m.  e. 

Consulting  Engineer 

THE  mach
ining  oper- ations which  are  the 

most  important  in 
the  schedule  of  operations 

on  the  cradle  forging  are 
the  drilling  and  boring  of 
the  two  main  holes.  The 
entire  success  of  the 

mechanism  depends  on  the 
accuracy  with  which  these  holes  are  bored.  These  holes 

are  63  in.  long,  one  is  li's  in.  in  diameter,  and  the  other 
about  2J  in.  The  variation  permissible  in  any  one  hole 
is  0.0008  in.,  though  the  permissible  variation  between 
the  holes  of  various  pieces  is  as  much  as  0.002  in.  How- 

ever, this  allowance  was  of  no  assistance  as  the  pieces 
were  supposed  to  be  interchangeable.  There  was  nothing 
in  the  mechanism  which  required  the  two  holes  to  be 
parallel,  but,  as  very  close  limits  were  set  on  the  walls 
surrounding  both  holes  and  as  the  metal  between  the 
two  holes  was  rather  thin  and  had  to  be  submitted  to  a 
hydraulic  pressure  test  of  5,700  lb.  to  the  square  inch, 
it  was  thought  best  to  make  the  holes  parallel  whether 
they  were  required  to  be  so  or  not. 

In  addition,  the  holes  were  to  have  a  very  smooth 
and  mirror-like  finish  and  were  to  be  entirely  free  from 
tool  marks  and  even  the  smallest  surface  scratches. 
The  result  of  the  following  operations  was  that  the 
variation  in  individual  holes  did  not  exceed  0.00025  in., 
that  the  roundness  of  the  holes  did  not  in  any  place 
show  a  measurable  variation  and  that  the  surface 
was  sufficiently  good  to  withstand  the  very  severe  tests 
to  which  the  pieces  were  subjected,  of  which  there  were 
more  later  on. 

The  boring  operations  took  place  in  the  following 
sequence:  Drill  small  hole;  drill  large  hole;  first  bore 
small  hole;  second  bore  small  hole;  first  ream  small 
hole;  second  ream  small  hole;  first  bore  large  hole; 
second  bore  large  hole;  first  ream  large  hole;  second 
ream  large  hole. 

It  WIS  the  original  intention  to  drill  the  holes  on 

In  this  installment  the  very  important  operas 
tions  of  drilling  and  boring  the  two  main  holes 
in  the  cradle  forging  are  taken  up  in  detail.  The 
methods  used,  the  types  of  tools  and  the  working 
limits  are  all  discussed. 

(Part  I  appeared  iw  our  March  18  issue.) 

special  30-in.  boring 
lathes.  These  lathes  had  a 

10-hp.  motor  mounted  on 
the  carriage  for  turning 
the  drill  and  a  revolving 

steadyrest  for  the  work 
or  fixture  to  revolve  in. 
Delayed  delivery  of  these 
machines  made  it  neces- 

sary to  rig  up  other  lathes,  originally  designed  for  bor- 
ing, to  do  this  operation. 

The  30-in.  lathes,  however,  were  very  well  designed 
for  this  class  of  drilling  and  would  have  been  especially 
superior  for  drilling  the  large  hole.  With  both  the 
work  and  the  drill  revolving,  proper  drill  speeds  could 
be  secured  and  the  time  of  operation  shortened.  In 
drilling  the  large  hole  only  the  work  was  revolved. 

Drilling  the  1A-In.  Hole 

A  general  view  of  the  24-in.  heavy  boring  lathe  with 
revolving  steadyrest,  with  the  fixture  and  recoil  body  in 
place  and  the  drill  in  working  position,  is  shown  in  the 
headpiece  (Fig.  18).  The  spindle  is  driven  by  a  3-hp. 
d.c.  motor  with  pushbutton  control  and  dynamic  brake 
for  stopping  and  starting  and  a  field  rheostat  for  speed 
regulation.  The  switch  and  the  starting  rheostat  for  the 
oil  pump  are  shown  mounted  at  the  right. 

Fig.  19  shows  the  recoil  held  in  the  revolving  fixture  A 
which  is  clamped  to  the  faceplate  by  the  clamp  B,  while 
the  other  end  revolves  in  the  steadyrest  C.  The  fixture 
is  turned  to  the  same  diameter  at  both  ends.  The  hole 
is  first  drilled  half  way  through  from  one  end,  then  the 
fixture  is  turned  end  for  end  in  the  lathe  without  un- 
clamping  the  recoil  body  and  the  other  half  of  the  hole 
drilled  from  the  opposite  end.  The  tools  met  within 
1/64  in.  and  often  within  a  few  thousandths. 

The  fixture  is  revolved  at  70  r.p.m.  in  a  counter- 
clockwise direction,  viewed  from  the  carriage.  The 

recoil  body  is  held  by  the  clamps  .shown  in  Fig.  19. 
The  revolving  steadyrest  C  and  the  end  of  the  fixture  A 



938 AMERICAN     MACHINIST Vol.  52,   No.   18 

FIG.    19.      DBT.MLS    OF  HOLDING   FIXTURE 

are  seen  in  detail  in  Fig.  20.  The  buKhing  F  is  held 
tightly  against  the  end  of  the  recoil  body  by  the  two 
screws  shown.  The  oil-tube  drill  G  is  fastened  to  the 
hollow  drill  tube  H  and  revolved  in  a  clockwise  direc- 

tion viewed  from  the  carriage.  The  drill  is  guided  in 
the  guide  bushing  E  and  in  the  stuffing-box  J. 

Oil  Outsidk  the  Drill 

Oil  under  pressure  enters  the  stuffing-box  J  as  shown 
and  passes  through  the  drill  tube  in  the  guide  bushing 
E.  The  drill  tube  is  smaller  than  the  cutting  diameter 
of  the  drill.  This  allows  the  oil  to  pass  into  the  drilled 
hole  and  around  the  tube  and  thence  along  the  oil  clear- 

ance and  over  the  end  of  the  drill.  As  the  chips  ars 
produced  they  are  carried  back  through  the  drill  tube 
by  this  oil. 

The  drills  are  shown  in  Fig.  21  and  were  made  of 
Rex  AA  high-speed  steel.  The  shank  section  was  left 
soft  and  the  land  above  hard.  If  the  drill  is  not  hard 
at  the  land,  it  will  seize  in  the  hole  and  twist  off  in  use. 
It  is  necessary  to  give  the  oil  clearance  L  the  shape 
shown  in  order  to  prevent  the  wedging  of  fine  chips 
along  the  edges. 

Another  important  point  is  the  shape  of  the  grooves 
for  chip  breaking  shown  at  N.  These  grooves  must  have 
square  sharp  corners  to  properly  split  the  chip  into  three 
parts.  The  shape  and  finish  of  the  throat  of  the  drill 
where  the  chips  enter  the  hollow  interior  must  be  as 
shown  and  must  be  polished  to  prevent  any  clogging  of 

the  chips.  The  short  drill  shown  at 
A  is  ready  to  be  scrapped;  it  has 
drilled  102  holes.  Figs.  22  and  23  show 
the  method  of  revolving  the  drill  tube 
H.  The  unit  O  is  connected  to  the  reg- 

ular carriage  by  a  forced  bar  and  is 
fed  forward  along  the  bed  by  a  feed 
screw  inside  the  shears.  This  drags 
the  carriage  on  which  is  mounted  the 

3-hp.  motor,  controller  and  gearing  as 
shown.  The  gearing  is  10  to  1;  the 
motor  speed,  1,750,  giving  a  drill  speed 

of  175  r.p.m. '  This,  added  to  the  speed 
of  the  work,  gives  a  total  speed  of  225 
r.p.m.  The  maximum  cutting  speed  of 
the  drill  is  80  ft.  per  minute.  This 

drive  was  installed  as  a  temporary  ex- 

pedient but  proved  entirely  satisfac- 

tory. A  cast-iron  shearing  pin,  I'i:  in.  in  diameter  by  H  in. 
long,  drives  the  drill  tube.  This  pin  is  reduced  in  diam- 

eter to  1  in.  by  a  neck  1  in.  from  the  end  and  is  easily 
sheared  off  in  case  the  drill  sticks. 

ili;.    20.      HOW   DRILL   IS   DRIVEN    AND   LUBRICATED 

FIG.    21.      SOME  OF  THE   DRILL.S    U.SED 

The  three-cylinder  pump,  shown  in  Fig.  23,  driven  by 
a  3-hp.  motor,  supplies  the  oil.  The  tank  conections  to 
the  pump  contain  fine  meshed  screens  to  filter  out  the 
fine  chips.  This  shows  the  arrangement  of  troughs  and 
the  way  in  which  the  outlet  A  must  always  discharge 
into  B,  no  matter  where  the  carriage  may  be.  The  oil 

used  was  Houghtons'  refrigerant  base,  7  gal. ;  paraffin 
oil,  50  gallons. 

The  drilling  data  m;iy  be  summed  up  as  follows: 

DriU  -oizc       1.3394  in. 

Drilling  speed   uotal)      22.')  r.p.m. Cutting  speed       80 
Feed  per  revolution  of  spindle.  .  0.0035  in. 
Feed  per  minute    ■  0.787  in. 
Idle      time.      loading,      turning 

around,  etc    1  hr.  10  min. 
Cutting  time    2  hr.  50  mln. 
Total  time    -4  hr. Numoer    of    operators    required 

per  machine    1 
Holes  per  drill  average    48.3 

In  drilling  726  holes,  six  drills  were 
broken.  Four  of  these  breakages  were 

before  the  adoption  of  the  aforemen- 
tioned cast-iron  safety  pin  and  the 

other  two  were  due  to  the  drills  being 

worn  so  short  that  they  had  insuffi- 
cient taper  clearance  at  the  shoulder 

end. 

The  large  hole  in  the  recoil  body  is 
drilled  from  both  ends  and  the  or>era- 
tion  is  verj'  much  the  same  as  with  the 
l"..-in.  hole,  the  main  difference  being 



April  29,  1920 Get  Increased  Production — With  Improved  Machinery 

L&^M^ A 

>- 

_  fli 

^0 

^    .1 1  IIJ^ 

1 
^ w 

\.^"^\j^ 
23 

FIG.    22.      DRIVING   THE    DRILL, FIG.   23.     HANDLING  THE  DRILLING  LUBRICANT 
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FIG.   24.      DRILLING  THE  LARGE  HOLE 

that  the  work  only  revolves.  Fig.  24  shows  the  drill  and 
the  work.  The  same  type  and  size  of  machine  is  used  as 
for  the  small  hole.  The  fixture  is  the  same  type  and  the 
function  and  design  of  the  drill,  stuffing-box  and  bush- 

ings, size  and  type  of  pump  and  the  oil  used,  are  the 
same  in  both  cases. 

The  same  points  must  be  observed  in   making  this 
drill  as  in  making  the  small  one.    The  details  follow: 

Drill    size              2.3906  in. 
Drilling;  speed       80  r.p.m. 
Cutting   speed       50 
Feed  per  revolution          0.0014  in. 
Feed   per  minute    112 
Idle  time,  loading,  turning,  etc          1  hr.  10  min. 
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FIG.    25.      THE    DRILLING    FIXTURE    USED 

Cutting  time             9  hr.  10  min. 
Total    time           10  hr.  20  min, 
Operators  per  maohint;          1 

Boring  and  Reaming  the  Two  Holes 
IN  THE  Recoil  Body 

Both  the  boring  and  reaming  of  each  hole  are  accom- 
plished in  one  setting  of  the  piece.  The  boring  brings 

the  holes  parallel  and  in  the  correct  position,  and  the 
reaming  sizes  give  the  holes  the  proper  surface  for 
lapping. 

A  modified  French  type  of  tool  was  used  for  boring, 
while  for  finish-reaming,  a  wood-packed  reamer  was 
developed  by  the  Singer  engineers  for  this  purpose. 
Both  these  tools  have  the  same  bar  and  are  pulled 
through  the  holes,  one  after  the  other.  Two  boring 
tools  are  first  pulled  through,  each  removing  part  of 

PIG.    26.     SOME  OF  THE  DRILLING  TOOLS FIG.   29.     THE  BORING  TOOL 
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Pia.  27.    PU1X,ING  THE  BORING  BAR 
INTO  THE  WORK 

the  stock  left  from  drilling.  The  last  boring  too.  drawn 
through  leaves  the  hole  straight  and  in  the  position  re- 

quired. The  finish-reamer  is  then  pulled  through  and 
the  hole  sized  and  left  smooth.  About  0.002  in.  is  left 
for  lapping  and  this  amount  is  all  that  is  required  to 
remove  the  reamer  marks. 

Fig.  25  shows  the  small-hole  boring  and  reaming 
fixture  mounted  on  the  stripped  carriage  of  a  24-in. 
heavy-duty  lathe.  The  recoil  body  is  clamped  in  posi- 

tion by  four  brackets.  The  spindle  nose  driving  the  bar 
is  screwed  to  the  spindle  and  the  tapered  end  of  the  bar 
is  dravwi  in  by  two  tapered  keys. 

/  Boring  the  Small  Hole 

Fig.  26  shows  the  modified  French  boring  tool  for 
pull-boring.  The  body  R  is  made  of  Rex  AA  high-speed 
tool  steel.  The  chip  is  produced  at  the  cutting  edge 
and  washed  by  the  oil  flow  through  the  slot  in  front  of 
the  cutting  edge  and  out  through  the  interior  of  the 
hollow  body.  The  fiber  washers  S  are  fitted  to  prevent 
the  chips  reaching  the  bronze  bushing  T.  The  bushing  T 
is  ground  about  0.0005  to  0.0007  in.  smaller  than  the 
cutting  diameter  of  the  reamer  and  is  free  to  turn  on 
the  body  R.  When  the  tool  is  revolved  and  pulled  through 
by  the  bar,  the  body  R  revolves  within  the  bushing.  The 
fiber  bushings  S  are  ground  the  same  diameter  as  the 
cutting  tool. 

The  bushing  T  is  made  of  forged  bronze.  The  tool 
is  fastened  to  the  solid  boring  bar  by  the  keys  shown  at 
K.  This  tool  differs  from  the  French  cutter  which  is  fas- 

tened to  the  boring  bar  by  a  female  instead  of  a  ma^e 

FIG.   28.     BORING  BAR  JUST  L,EAVING 
THE  WORK 

taper.  This  was  expensive  to  grind  inside  and  not  easily 
removed  from  the  bar.  The  French  tool  is  also  without 
relief  on  the  outside,  back  of  the  cutting  edges,  and  also 
in  the  space  which  in  the  Singer  reamer  is  occupied  by 
the  fiber  collar.  This  caused  the  reamer  to  seize  in  the 
hole  and  break  off.  The  Singer  tool  is  backed  off  to  a 
line  as  is  any  reamer  and  breakag3  entirely  ceased 
after  this  type  was  introduced.  The  life  of  this 
reamer  averaged  32  holes.  Two  of  these  tools  are  pulled 
through  to  straighten  and  position  the  hole. 

Fig.  27  shows  the  small  reamer  entered  in  the  start- 
ing bushing  at  the  beginning  of  its  travel  through  the 

recoil  body.  The  steel  starting  bushing  is  0.0005  in. 
above  the  size  of  tho  bronze  bushing  in  the  reamer  and 
gives  it  a  straight  start.  While  working,  the  oil  and 
chips  come  out  of  this  bushing.  In  case  the  reamer  is 
reduced  in  diameter  by  grinding,  smaller  bushings  are 
furnished  below  the  maximum  size,  in  steps  of  0.002 
in.  Fig.  28  shows  the  coming-out  end  of  the  fixture. 
Bushing  V  is  bhonze.  The  oil  is  pumpied  in  at  this  bush- 

ing as  shown  and  the  bushing  is  held  tightly  against 
the  end  of  the  recoil  body.  Details  of  the  reaming  oper- 

ations are: 

First  tool  size    1.457    in. 
Second  tool  size      1.552    in. 
Revolutions  per  minute    90 
Feed  per  revolution    0.014    in. 
Reaming  time    1  hr.  50  min. 
Loading,  changing,  etc   ;.   .>....«..,..  25  min. Total  time    2  hr.  1 5  min. 

The-fixture-reaming  is  done  in»the  same  fixture  as  the 
boring,  without  removing  the  recoil  body.  The  last  bor- 

ing tool  is  removed  from  the  bar  and  the  bar  pushed 

u 

hh 
FIG. 30.       GRINDING    THE 

CUTTING  LIP 
FIG.   31.     GRINDING  OUTSIDE 

OF  BORING  TOOL 
FIG.   32.      GRINDING  CLEAR.\NCE 

ON  BORING  TOOL 
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FIG.    33.      HONING  AND  TESTING  ■  BORING   TOOL FIG.    34.      TURNING   THE    WOOD   PACKING 

through  the  hole  until  it  protrudes  from  the  rear.  The 
wood  finishing  reamer  is  then  keyed  to  the  end  of  the 
bar  and  pulled  through.  No  starting  bushing  is  used, 
as  the  wood  follows  the  bored  hole,  this  wood  being 
turned  0.007  in.  larger  than  the  hole  is  bored. 

The  finishing-reamer  is  shown  in  Fig.  29.  The  body 
is  made  of  chrome-nickel  steel  and  the  blades  of  a  fine 
carbon  finishing  steel.  Colonial  No.  7  and  Bohlers  Gold 
Label  proved  well  adapted  for  this  purpose.  After 
being  machined  and  hardened  the  blades  are  lipped  as 
shown  in  Fig.  30.  The  blades  are  then  fastened  to  the 
bodies  and  packed  out  to  allow  for  grinding  to  the  cor- 

rect diameter. 

Fig.  31  shows  the  blades  in  position,  being  circular- 
ground  to  correct  diameter  and  tapered.  The  angle  of 
this  taper  is  3  deg.,  followed  by  a  short  taper  of  IJ  deg., 
H  in.  long.  As  the  reamer  is  pulled  shank  first  through 
the  hole,  the  taper  occurs  on  the  end  of  the  blade  toward 
the  shank.  Fig.  32  shows  a  reamer  being  backed  off  on 
a  Cincinnati  cutter  grinding  machine  No.  11.  The  edge 
is  backed  up  to  the  circular  grinding  line.  Fig.  33  shows 
the  reamer  being  stoned.  The  soft  copper  bar  in  the 
toolpost  is  used  as  an  indicator  and  the  two  blades 
stoned  until  they  both  register  exactly.  The  point  where 
the  taper  meets  the  straight  part  of  the  blade  is  very 
carefully  stoned. 

In  Fig.  34  is  shown  the  wood  packing  being  turned. 
The  wood  is  hard  maple,  soaked  in  hot  cutting  oil  until 
the  oil  has  permeated  the  wood  thoroughly.  It  is  left 
in  the  oil  until  shortly  before  the  reamer  is  to  be  used 
and  the  turning  is  done  just  before  using.  That  part 
of  the  wood  which  extends  back  along  the  blades  is 
turned  0.007  in.  larger  than  the  blade  and  is  tapered  at 
the  shank  to  facilitate  entry.  This  supports  the  blades 
as  the  wood  leaves  the  hole  on  finishing.  The  oil  flows 
back  around  the  bar  and  washes  the  chips  away  as  they 
are  produced,  as  with  the  boring  tools.  The  wood  is 
shimmed  out  several  times  with  veneer  and  returned. 

The  blades  are  set  out  and  re-ground  for  every  cradle. 

DETAILS  OP  REAMING 

Size    of    first    finish-reamer    1.565    in. 
Revolutions  per  minute    55 
Feed    per    i-evolution    0,0685  in. Size  of  second   reamer    1.572    in. 
Revolutions  per  minute    55 
Feed    per    revolution    0.050    in. 
Time  changing  from  French  tool  to  first  finish-reamer, 

including  gear   changing    20  min. 
Reaming   time       17  min. 
Change   to   finish-reamer    12  min. 
Reaming   time       45  min. 
Removing   work       15  min. 
Total  time  two  reamers   ,    109  min. 

After  some  experimenting  it  was  found  advisable 
to  pull  two  finishing  reamers  through  the  holes.  This 
was  mainly  to  counteract  a  tendency  to  taper  the  hole 
as  the  reamer  finished  cutting  and  the  wood  got  away 
from  the  supporting  walls  of  the  hole  in  the  cradle. 
Care  must  be  taken  to  break  the  comers  of  the  enter- 

ing end  of  the  hole  to  prevent  shearing  of  the  wood. 
When  the  wood  is  about  right,  a  squealing  noise  is  often 
heard  as  it  revolves. 

The  details  of  this  reaming  are  shown  in  the  accom- 

panying table. 

A  Gang-Slitting  Operation  for  Knife- 
Switch  Bases 

By  John  Vincent 

A  rapid  method  of  producing  the  bases  which  hold 
the  clips  of  knife  switches  is  employed  in  the  shops 
of  the  Delta  Star  Electric  Co.,  Chicago,  111.  The 

fixture  and  the  slitting  cutters  shown  in  the  accom- 
panying illustration  are  used.  The  copper  bar  used 

for  the  bases  is  previously  sawed  into  sections  of  the 
same  length  as  the  fixture.  A  section  is  clamped  into 
place  by  drawing  up  the  bolts  A,  thus  pulling  forward 
the  block  B  in  the  manner  of  a  vise  jaw.  Seventeen 
slitting  cutters  are  carried  in  a  gang  on  the  arbor, 
five  serve  for  separating  the  pieces  and  the  remainder 
cut  the  slots  in  which  the  spring  clips  that  engage 
the  switch  blades  are  afterward  brazed.  Six  pieces 
similar  to  the  one  shown  at  C  are  produced  in  the  one 

operation. 

SLITTING  CUTTERS  AND  FIXTURE  FOR  PRODUCING 
SWITCH   PARTS 
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A  Tribute  to  Chordal 
By  W.  D.  Forbes 

Into  this,  our  world,  there  come  lives  that  aflfect  our 
own  existence  even  though  we  never  have  been  thrown 
in  personal  contact  with  them.  The  incident  I  am  about 
to  relate  illustrates  this  and  I  do  not  doubt  that  there 
are  others  who  could  tell  a  like  story  of  James  W.  See, 
or  Chordal. 

I  was  in  charge  of  quite  a  large  works  that  like 
many  others  had  special  tools  built  outside  its  own 
machine  shop.  A  Mr.  X  did  this  class  of  work  very 

well.  His  shop  was  not  lai'ge,  working  only  from  fifteen 
to  twenty  men,  according  to  the  job  work  obtainable. 
I  went  over  to  his  office  one  afternoon  with  instructions 
to  contract  for  six  special  machines  of  a  pattern  we  had 
had  built  several  times  before,  and  I  found  him  seated 
at  his  desk  in  his  little  office  with  a  copy  of  the 
American  Machinist  in  his  hand. 

He  did  not  seem  to  hear  me  when  I  spoke  and  just 
then  his  son  came  in  from  the  shop.  I  said  to  the 
young  man  that  I  could  give  them  an  order  if  we  could 
agree  on  a  price. 

Then  Mr.  X  looked  up  and  answered,  "No,  young 
man,  we  will  not  take  any  more  job  work."  His  son 
was  startled  and  remonstrated,  but  there  was  no  moving 

Mr.  X  who  said,  "Yes,  I  have  been  thinking  that  the 
job  work  we  take  paid,  but  it  has  not,  and  what  is 
worse  it  has  made  all  my  other  work  run  behind  and  I 

shall  stop  it.  Here,"  he  said,  pointing  to  an  open  page 
of  the  American  Machinist,  "This  fellow  Chordal  has 
set  me  straight  and  shown  me  where  I  have  been  blind, 
and  what  is  more,  he  points  out  the  way  to  get  over 
my  blindness;  see  that  picture  of  a  fellow  in  a  stove 
pipe  hat  standing  in  a  machine  .shop?  He  does  not 
know  a  lathe  from  a  screw  machine,  yet  he  took  hold  of 
a  money-losing  shop  and  made  it  pay.  I  am  going  to 
do  just  what  he  did  and  right  now  is  the  time  to 
start,  I  can  make  money  on  my  presses  if  I  stick  to 

making  them  and   make  them   the  right   way." 
The  story  told  by  Chordal  and  referred  to  by  Mr. 

X  away  back  in  the  "eighties"  was  of  a  man  who 
understood  the  value  of  tools,  jigs  and  fixtures,  and 
also  the  value  of  manufacturing.  He  hired  brains, 
trained  them  in  the  right  direction  and  got  ready  to 
make  things  in  multiple  and  he  pulled  a  broken- 
down  concern  out  of  a  hole  and  made  it  a  profitable 
business. 

Chordal  Glad  to  Be  of  Help 

Mr.  X  never  saw  Chordal,  but  he  wrote  the  American 
Machinist  telling  what  the  article  had  done  for  him 
some  three  years  later,  and  it  was  either  Lycurgus 
Moore  or  Horace  Miller  who  told  me  that  Chordal  was 
more  pleased  at  knowing  that  he  had  been  a  help  to 
somebody  than  if  he  had  been  sent  a  check  for  a  thou- 

sand dollars;  he  was  just  that  kind  of  a  real  man. 
Chordals  style  was  so  very  holding,  when  he  started 

to  tell  anything  you  wanted  to  continue  reading,  for, 
besides  the  information,  there  was  a  delightful  sense 
of  humor  which  ran  all  through  what  he  wrote  and  you 
felt  that  he  was  not  talking  of  anything  he  had  been 
taught  but  something  he  knew  of  his  own  knowledge. 

The  real  value  of  what  a  man  either  writes  or  says 
lies  in  having  it  remembered.  Chordal  had  a  way  of 

making  all  he  wrote  stay  with  you,  Chordal's  book  is 
one   on    my    "three-foot   length  of  book   shelves"    and 

even  with  the  lapse  of  time  sinoe  it  came  out,  I  feel 
refreshed  when  I  again  take  it  down  to  con  over  its 

pages. Smiling  over  the  described  shop  work,  I  can 
fairly  see  the  two  young  men  with  the  ring  gage 
behind  the  door  and  almost  catch  the  smell  of  the  oily 
waste  used  by  them  in  cleaning  out  the  ring  as  they examined  it. 

I  remember  a  large  concern  up  East  where  I  saw  a 
scrap  yard  with  a  padlock  on  the  gate  and  the  super 
told  me  that  many  years  before  he  came  there  the 
president  of  the  company  had  put  a  fence  around  the 
.scrap  pile,  saying  that  Chordal  had  taught  him  how 
much  money  could  be  lost  by  hunting  over  a  scrap  pile. 
And  up  in  the  office  there  was  a  picture  of  an  old 
gray-haired  man,  with  his  specks  pushed  up  on  his 
forehead,  hunting  for  some  piece  in  a  scrap  pile. 
What  made  Chordal  inimitable  was  the  fact  that  he 

knew  his  subject  through  and  through  and  knew  the 
men  of  whom  he  wrote,  coupled  to  this  was  his  great 
ability  to  inject  humor  into  all  he  wrote,  and  humor 
is  a  lubricant  which  makes  the  human  machine  run more  smoothly. 

I  We  will  be  pleased  to  have  other  readers  contribute 
their  recollections  of  Chordal  and  his  influence  on  shop 
methods. — Editor.] 

Stay  in  the  Ranks 
By  W.  G.  Damm,  M.  E. 

Establish  an  incentive  for  which  the  employees  in 
your  organization  may  strive  and  you  will  have  taken 
the  first  and  most  important  .step  toward  averting  a 
continuation  of  industrial  unrest  and  excessive  labor 
turnover  that  is  one  of  *e  biggest  problems  confront- 

ing the  employer. 

Every  progressive  employer  should  train  his  men 
for  his  work,  adopting  the  policy  of  promotion  within 
the  ranks  for  every  man  who  realizes  and  accepts 
his   responsibility. 

Each  employee  should  keep  in  mind  that  no  chain 
is  stronger  than  its  weakest  link,  that  he  is  a  link  in 
the  chain,  and  that  he  should  by  study  and  application 
become  a  thorough  master  of  his  job  and  strive  to 
make  himself  efficient  therein.  He  should  have  a  thirst 
for  knowledge  not  only  of  his  own  work  but  the  other 

fellow's  as  well,  as  it  is  only  in  this  way  that  he  can 
reasonably  expect  advancement. 
How  often  it  has  been  stated  that  when  a  foreman 

or  superintendent  was  needed  it  was  necessary  to  go 
outside  the  organization  for  him  because  there  was 
not  a  single  man  inside  that  was  qualified  for  the 

position. If  the  plan  as  above  outlined  is  followed  out  the 
result  will  be  greater  contentment  among  the  workers 
and  consequent  greater  efficiency  and  increased  pro- 

duction, with  a  minimum  of  labor  turnover.  One  of 
the  biggest  and  most  successful  employers  in  the  world 
early  adopted  this  policy  and  as  a  result  has  never  had 
to  go  outside  his  Organization  for  a  man  for  any 

position. The  effect  of  the  promotions  that  are  made  by 
him  among  his  own  workers  has  a  wonderful  psycho- 

logical effect  upon  the  men  with  the  result  that  they 
are  constantly  striving  to  become  more  efficient  in  their 
work  and  to  qualify  for  the  bigger  jobs  they  know  will 
be  theirs  when  opportunity  affords. 
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Manufacturing  a  Farm  Pump  Engine 
By  J.  V.   HUNTER 

Western  Editor,  Amirican  Machinist 

The  gas  engine  has  been  working  for  the  farmer 
for  a  number  of  years,  and  is  increasing  in  popu- 

larity as  its  operation  and  maintenance  are  better 
understood.  The  manufacturing  methods  which 
have  enabled  its  production  at  so  low  a  cost  that 
it  may  be  sold  at  an  attractive  price  have  done 

much  toiuard  'making  the  farmer  feel  that  he 
can  use  power  for  relieving  his  back  of  the  labor 

of  "pumping  water. 

SOME  years  ago  a  small  gasoline  pumping  engine 
was  brought  out  which  has  proved  itself  of  great 
service  to  many  farmers;   others   of  similar  type 

have  appeared  since  but  the  original  as  made  by  the 

outline  shown  in  Fig.  1,  is  done  for  the  most  part  on 
turret  lathes.  An  example  of  this  work,  Fig.  2,  shows 

a  Gisholt  lathe  with  the  remarkably  large  housing  fix- 
ture A  which  is  used  to  carry  the  casting.  The  tools 

carried   in   the   turret   head   turn,    bore   and    face   the 

SectionAl  Side  ElevAtion  Cross  Section 

Pig.    1.      CONSTRUCTION  OP  FARM   PUMP  ENGINE PIG.     3.      INDIIXING     JIG    FOR    DRILLING     AND    TAPPINd; 

Fuller  &  Johnson  Co.,  Madison,  Wis.,  is  in  such  demand      interior  and  finish  the  bearing,  while  the  tools  in  the 
that  it  is  made  in  great  quantities.     It  is  so  designed      toolpost  finish  the  surface  for  the  gear-case  cover, 
that  it  can  be  simply  and  easily  attached  to  any  pump  A   revolving   and    indexing  jig,    Fig.   3,    is   used    for 
standard  and  will  operate  either  in  place  of,  or  as  drilling  and  tapping  the  holes  for  bolting  on  the  cylin- 
auxiliary  to,  the  windmill 
without  in  any  way  interfer- 

ing with  the  latter  where  con- 
ditions permit  its  use,  thus 

assuring  the  farmer  of  a  cer- 
tain supply  of  fresh  water 

at  all  times. 

The  manufacturer  has  de- 
veloped an  interesting  line  of 

tools  and  fixtures  for  produc- 
ing these  engines,  and  with 

his  lately  enlarged  factory 
facilities,  is  in  better  condi- 

tion to  take  care  of  the  post- 
war business.  Machining 

fixtures  and  jigs  and  gages 
have  been  made  for  all  of  the 
parts  of  this  engine  so  that 

every  piece  will  be  inter- 
changeable  on   all    engines. 

The  machining  on  the  crank- 
case,  whose  general  form  may 

be  determined  from  the  engine  fig.  j.    turret-t.athe  operatiox  ox  i'rankcase 
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FIG. INDEXING     JIG     FOR    CYLINDER FIG.    5.     TURRET-LATHE    OPERATIONS    ON    FLYWHEHSL 

der.  During  the  drilling  operation  a  jig  plato  is  used 
which  fits  on  the  machined  top  and  clamps  to  the  side  of 

the  casting,  but  is  removed  before  the  tapping  opera- 
tion shown.  The  casting  A  is  held  in  line  on  the  fixture 

by  dowel  pins  which  fit  the  holes  drilled  into  its  base. 
The  lever  B  operates  the  indexing  movement  while  the 
operator  is  swinging  the  top  revolving  plate  by  means 
of  the  small  handle  C. 

The  cylinders  have  the  crankcase  surface  rough- 
bored  and  faced  in  a  Gisholt  turret  lathe,  and  are  then 
reversed  for  finish-boring  and  facing  the  other  end. 
Afterward  they  are  drilled  and  tapped  under  a  radial 
drilling  machine.  Fig.  4,  using  an  indexing  fixture  very 
similar  to  the  one  employed  for  the  crank  cases. 

FIG.  6.     SPECIAL  MACHINE  FOR  MILLING  AND  DRILLING  BASE 

The  flywheels  are  finished  complete  in  a  Gisholt  turret 
lathe  in  one  setting,  Fig.  5,  while  the  wheel  is  gripped 
by  the  chuck  jaws  on  the  inside  of  the  rim.  The  turret 
tools  turn,  bore  and  ream  the  hub.  The  rim-turning 
tools  are  carried  in  the  toolpost.  The  flywheel  has  a 
slot  or  pocket  cast  in  its  rim  A  in  which  a  small  handle 
is  pivoted  for  cranking  the  engine.  When  the  engine 
has  attained  sufficient  speed  the  crank  is  thrown  back 
into  the  recess  to  prevent  it  from  striking  the  operator. 

A  special  Gisholt  machine  has  been  built  for  machin- 
ing the  combination  gear  case  and  engine  base  A,  Fig. 

6.  The  casting  is  held  in  a  vertical  position  in  the  fix- 
ture B,  which  is  mounted  on  the  cross-slide  of  the  car- 

riage.   In  service  this  starts  at  the  forward  position  and 
the  crossfeed  carries  it  against 

the  large  built-up  milling  cut- 
t  e  r  C  which  is  m  o  u  n  t  ed 
directly  on  the  main  spindle 
of  the  machine.  Behind  the 

epindle  head  has  been  attached 
a  special  frame  which  carries 
a  set  of  gear-driven  drill 
spindles  arranged  in  the 
proper  relationship  for  the 
holes  in  t  h  e  engine  casting. 

The  carriage  cross-slide  of  the 
machine  carries  the  fixture 
with  the  casting  back  until  it 
reaches  a  positive  stop  which 

aligns  it  in  the  correct  posi- 
tion for  drilling  the  holes.  It 

is  fed  against  the  drills  by 

the  regular  carriage  longi- 
tudinal feed.  Thus  both  the 

milling  and  drilling  operations 
are  accomplished  with  a  single 
setting  of  the  casting  in  the 
fixture  and  considerable  time 
is  saved. 

All  cylinders  made  in  the 
shop  are  subjected  to  a 

hydraulic  test  under  a  pres- 
sure of  100  lb.  to  detect  leak- 

age.    The  small  cylinders  for 
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FIG.  7.    TESTING  CYLINDER  FOR  LEAKAGE FIG.  8.     MULTIPLE  DRILLING  ON  CYLINDER  HEAD 

FIG.    ..      INDEXING    FIXTURE  FOR  MILLING    LATCH    KEY        FIG.    10.      SPECIAL  MACIIIXK  Full  UUNMNG  IN  BEARINGS 

this  engine  are  clamped  in 
the  frame  A,  Fig.  7,  between 
top  and  bottom  heads  which 
carry  water-tight  gaskets. 
The  water  enters  the  cylinder 
through  an  opening  in  the  bot- 

tom plug,  while  an  opening  in 
the  top  cover  leads  to  the  vent 
pipe  B  through  which  the  air 
may  be  permitted  to  escape. 

The  major  holes  in  the  cyl- 
inder head  are  drilled  in  one 

setting,  under  a  Fox  multiple 
drilling  machine.  Fig.  8.  The 
jig  used  for  this  operation 
has  its  top-plate  hinged  at  the 
back  so  that  it  may  be  quickly 
swung  open  for  the  insertion 
of  the  casting,  and  when 
closed  the  two  side  flanges  in- 

sure its  correct4position  while 
the  pin  A  is  used  to  lock  it 
down.  Thecasting  before  and 
after  is  shown  at  B  and  C. PIG.    11.      METHOD    OF    TESTINO    GROUPS    OF    ENGINES 
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A  milling  operation  on  one  of  the  small  tripping  parts 
of  the  timing  device  is  shown  in  Fig.  9  as  handled  on  a 
Cincinnati  milling  machine.  A  double-row  holding  fix- 

ture A  is  used  so  that  the  operator  may  be  filling  one 
side  while  a  cut  is  being  taken  across  the  other. 

After  assembly  of  the  cylinders,  heads,  pistons  and 
rods  the  unit  is  taken  to  the  running-in  machine,  Fig. 
10,  upon  which  six  cylinder  units  may  be  mounted  at 
one  time.  The  connecting  rods  are  connected  to  the 

power-driven  crankshaft  A,  and  several  hours  of  run- 
ning are  devoted  to  limbering  up  these  parts. 

A  line  of  the  engines  on  final  test.  Fig.  11,  shows  them 
mounted  on  a  frame  in  the  position  which  they  will 
occupy  when  bolted  to  the  framework  of  a  farm  pump. 
The  bevel  bull-gear  A  which  operates  the  pump  plunger, 
is  mounted  on  a  small  stud  shaft  that  has  a  bearing  in 
an  extension  bracket  of  the  crankcase  casting.  A 
system  of  exhaust  pipes  is  used  to  carry  away  the  fumes 
from  the  engine  exhaust.  These  hang  from  a  large 
overhead  main  and  the  engine  exhaust  conections  may 
be  seen  extending  to  them  at  B. 

An  Accurate  Squaring  Device  for  the 
Planing  Machine 

By  E.  A.  Dixie 

Lately  I  have  had.  quite  a  lot  to  do  with  the  planing 
department  of  a  shop  where  high-grade  work  is  done, 
and  have  mentally  contrasted  its  practice  in  this  respect 
with  the  methods  used  in  shops  where  this  class  of 
work  is  the  exception  and  not  the  rule.  In  this  shop 

"square"  means  as  near  90  deg.  as  it  is  humanly  pos- 
sible to  attain  on  a  planing  machine.  In  other  shops 

square  means  as  nearly  square  as  the  operator  can  get 
by  setting  and  squaring  the  work  with  a  beam  square. 

At  best  a  beam  square  is  a  poor  tool  to  use  for 
squaring  work  on  a  planing  machine.  The  stock  is  usu- 

ally applied  to  the  edge  of  the  table  and,  of  all  the 
table  surface,  the  edge  is  the  most  exposed  to  abrasion. 
The  edges  of  the  T-slots  are  not  so  much  exposed,  but 
T-slots  are  so  narrow  that  the  stock  of  a  large  square 
cannot  be  used  in  them.  Even  if  it  could,  accurate 
squares  are  not  common,  and  squares,  the  accuracy  of 
which  is  permanent,  do  not  exist. 

Figs.  1  and  2  show  a  squaring  device  used  in  this 
shop.  Not  only  is  its  accuracy  permanent  but  it  is 
used  in  conjunction  with  the  center  T-slot,  the  edges 
of  which  the  operator  keeps  beveled  and  in  good  con- 

dition. The  tool  can  be  made  of  any  desired  size,  but  in 
this  one  the  cylindrical  ends  are  each  II  in.  in  diameter 
by  3  in.  long,  while  the  central  portion  is  turned  to 
about  i  in.  in  diameter  by  6  in.  long  and  heavily 
knurled.  A  i%-in.  cross-hole  is  drilled  and  reamed 
through  one  end.  After  hardening,  the  two  cylindrical 
ends  are  ground  to  diameter;  the  ends  ground  square, 
and  the  corners  chamfered. 

The  cross-hole  takes  the  A -in.  rod  from  a  standard 
surface  gage  and  for  preliminary  squaring  the  regular 
needle  can  be  used  or  as  shown  in  the  illustration, 
an  indicator  can  be  substituted  for  accurate  work. 

The  application  is  as  follows  (assuming  that  the 
parallel  A  is  to  be  set  square  with  the  travel  of  the 
table) :  Its  general  location  on  the  table  is  determined 
and  the  stop  B  secured  with  a  bolt  in  the  central  T-slot 
at  a  distance  from  the  parallel  that  will  admit  the  body 
of  the  tool  lengthwise  as  shown  in  the  illustration. 
The  parallel  is  now  located  approximately  square  with 

the  taWe  and  clamped  lightly.  The  rod  and  indicator 
having  been  adjusted  to  the  body  of  the  device  the 
indicator  is  swung  first  to  one  end  of  the  parallel,  as 
shown  in  Fig.  1,  and  then  to  the  other  as  shown  in  Fig. 
2,  the  operator  being  careful  to  keep  the  back  end 
of  the  tool  in  contact  with  the  stop  B. 

If  the  parallel  is  not  square  with  the  center  T-slot 
fand  consequently  with  the  travel  of  the  table)  the 
error  will  ehow  double  on  the  indicator  thus  with  a 
difference  of  0.001  in.  in  the  reading  of  the  indicator 
at  the  two  extremes,  the  actual  variation  from  square 

FIGS.  I  AND  2.     AN  ACCURATE  SQUARING  DEVICE 

would  be  but  0.0005  in.    With  a  good  indicator  a  read- 
ing of  a  quarter-thousandth  is  readily  discernible. 

In  the  same  manner  work  which  iias  been  planed 
on  one  or  more  edges  is  set  square  with  the  travel 
of  the  planing  machine  so  that  the  second  cut  may 
be  made  at  right  angles  to  the  finished  surface. 

Paper  Protectors  for  Reamer 
By   H.   H.   Parker 

Sets  of  reamers  are  usually  sent  out  in  a  wooden 
case  and  are  placed  in  shallow  grooves  side  by  side. 
If  the  box  is  moved  around  much,  the  tools  are  so 
close  together  that  their  edges  soon  become  nicked.  To 
prevent  this,  protectors  may  be  made  of  heavy  paper 
wrapped  around  several  times  and  glued  all  the  way 
around  to  provide  extra  stiffness.  These  containers 
should  slip  snugly  over  the  reamers  and  not  be  loose 
enough  to  slip  off  easily. 

A  rilOTECTOR  FOR  REAMERS 
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Self- Aligning  Disk  Bearings 
By    dr.    ALFRED    GRADENWITZ 

The  advantages  afforded  by  the  use  of  ball-hear- 
ings are  too  tvell  known  to  need  comment,  though 

in  certain  cases  and  especially  at  very  high  loads 
and  small  numbers  of  turns,  roller  bearings  have 
been  found  to  be  preferable.  From  a  theoretical 
point  of  view  the  latter  should  be  able  to  stand 
greater  radial  stresses,  though  they  present  some 
serious  drawbacks,  such  as  greater  friction  and 
inability  to  stand  axial  loads. 

TESTS  have  for  some  time  past  been  carried  on  at 
the  scientific  department  of  Messrs.  Nordiska, 
Kullager,  Aktiebolaget,  at  Gothenburg,  Sweden, 

with  a  view  to  devising  a  new  type  of  bearing.  The  re- 
sults of  these  tests  are  seen  in  what  is  called  the  NKA- 

Disk  Bearing — a  combination  of  the  ball  and  roller  bear- 
ings— in  the  design  of  which  an  attempt  has  been  made 

to  incorporate  the  good  points  of  both  types  while  avoid- 
ing their  individual  drawbacks. 

Bearing  Comprises  Two  Races  and  Disks 

The  disk  bearing,  like  the  ball  bearing,  comprises 
two  races  fitted  with  tracks,  the  balls  being  displaced 
by  disks.  The  disks  (Fig.  1),  are  self-aligning,  and 
in  order  to  understand  their  mode  of  working,  we  may 
imagine  each  disk  to  be  cut  out  of  an  ellipsoid  of  rota- 

tion and  to  be  arranged  between  two  plane  surfaces, 
according  to  Fig.  2.  As  long  as  the  ellipsoid  is  run- 

ning on  the  smaller  of  the  great  circles,  the  contact 
.surfaces  lie  symmetrically  in  the  points  A  and  B. 
When,  however,  the  disk  develops  a  tendency  to  turn, 
for  exam.ple,  to  the  left  in  a  plane  lying  at  right  angles 
to  the  plane  of  the  paper,  and  when  the  bearing  goes 
on  rotating,  thus  imparting  to  the  disk  a  rotation  in 
the  plane  of  the  paper,  the  section  of  the  ellipsoid  will 

I 

rifi.  s 

Frcs.  1  TO  :,.    GRAPHICAL  illustration  of  thr 
THEORY    OF   CONSTRUCTION 

Fig.  1 — One  of  the  disks.  Fig.  2 — A  rotating  ellipsoid  Fig  3 — 
Behavior  under  axial  load.  Fig.  4 — Curve  showing  theoretical  con- 

nection  between   axial   load   and  angle   of  reaction.      Fig.    5   How 
the   disks,   by   reason    of   their   shape,   can   be   assembled    in   place. 

look  like  the  curve  drawn  in  dash  line,  the  points  of 
contact  being  shifted  to  C  and  D.  Since  the  latter  do 
not  lie  opposite  one  another,  there  will  be  produced  a 
moment,  turning  the  disk  to  the  right  in  the  plane  of 
the  paper,  thus  returning  it  to  its  normal  position. 

This  statical  self-aligning  is,  however,  insufiicient  to 

insure  uniform  running  of  the  disks.  'WTien  an  NKA- 
disk  bearing  is  exposed  to  radial  load,  all  the  disks  on 
the  back  half  of  the  bearing  will  be  unloaded,  the  same 
as  in  a  ball  bearing,  thus  giving  rise  to  no  statical  self- 
aligning.  On  account  of  the  small  width  of  the  disks, 
the  moment  of  inertia  round  the  normal  axis  of  rota- 

tion will  be  greater  than  the  moment  of  inertia  round 
any  other  axis  passing  through  the  center  of  the  disk, 
so  that  the  disk  becomes  dynamically  self-aligning. 

From  the  above  it  will  be  seen  that  the  disks  adjust 
themselves  in  accordance  with  the  resultant  thrust  act- 

ing upon  them.     If  the  disk  bearing  be  only  exposed  to 

FIG.  6.     COMPONENTS  OF  THE  DISK  BEARING 

an  axial  load,  the  resulting  thrust  on  each  disk  will  form 
with  the  axis  of  rotation  of  the  bearing  an  angle  less 
than  90  deg.,  the  disks  adjusting  themselves  according 
to  Fig.  3,  so  as  to  react  against  the  axial  thrust.  If  the 
bearing  has  to  stand  both  an  axial  and  radial  load,  the 
disks  will  in  various  positions  have  various  angles  oi 
rotation,  depending  on  the  actual  resulting  thrust. 

Characteristics  Brought  Out  by  Test 

These  characteristics  have  been  brought  out  by  actual 
tests  on  NKA-disk  bearings  without  holders,  the  theo- 

retically determined  angles  of  reaction  fully  agreeing 
with  those  actually  measured.  Under  a  purely  axial  load 
the  connection  between  the  angle  of  reaction  and  the 
axial  thrust  will  be  inferred  from  Fig.  4,  the  curve 
drawn  in  full  showing  the  theoretical  connection.  The 
points  marked  correspond  to  the  figures  actually  meas- 

ured, there  being  satisfactory  agreement  up  to  axial 
thrusts  as  high  as  150  per  cent  of  the  radial  thrust. 

On  account  of  the  form  of  the  disks  they  can,  with- 
out any  special  arrangement  in  full  numbers,  be  intro- 

duced between  the  races,  after  which  they  are  by  rota- 
tion, according  to  Fig.  5,  fitted  into  the  tracks. 

As  the  disks  comprise  plane  side  surfaces,  every  disk 

in  a  disk  bearing  can  be  teste'd  at  will;  whereas,  in  the 
case  of  ball  bearings,  only  a  small  fraction  of  the  balls 
in  a  given  lot  can  be  tested  as  to  their  physical  char- 

acteristics, any  balls  submitted  to  the  test  becoming 
unsuitable  for  use  in  the  bearing. 

Disk  bearings  are  made  of  the  same  high-class  steels 
as  ball  bearings.  They  are  not  intended  to  supplant, 
but  to  supplement  the  latter,  the  choice  of  the  proper 
type  of  bearing  in  each  case  depending  on  working conditions 
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Pipe  Dreams  of  a  Tramp  Machinist — 
An  Apprenticeship  of  Auld 

Lang  Syne 
By    Glenn    Quharity 

Charlie  Pratt  was  a  machinist  of  the  old  school.  If 
he  had  lived  in  these  stirring  times  when  any  man 
who  knows  a  lathe  from  a  wheelbarrow  is  a  machinist, 

and  when  any  machinist  who  wears  a  white  apron  is  a 
toolmaljer,  Charlie  would  have  been  some  kind  of  an 
engineer. 

I  don't  mean  one  of  those  engineers  who  blows  in 
at  9:05  a.m.,  dic- 

tates a  few  letters 

to  his  stenogra- 
pher and  then 

goes  out  to  play 

golf ;  he  wasn't 
that  kind  of  a  fel- 

low. If  he  had 
lived  to  become  a 
famous  engineer 
he  would  still 
have  gotten  to 
work  by  6:30,  or 
earlier,  and  would 
most  likely  have 
been  the  last  man 
out  of  the  place 
at  night,  just  as 
he  was  in  the  old 

■Jays  of  the  Brook- 
dell  Co.  when  he 

was  the  "boss  ma- 

chinist." 
I  cannot  imag- 

ine him  immacu- 
lately clothed,  sitting  on  a  swivel  chair  with  his  feet  on 

a  mahogany  desk  and  smoking  a  cigarette.  Though  he 

frequently  wore  "boiled"  shirts  he  would  not  remain  in 
the  shop  an  hour  without  getting  a  trademark  on  bosom 
or  collar;  he  sat,  if  at  all,  on  a  pine  stool  that  one  of  the 
boys  had  made  in  the  pattern  shop,  before  a  pine  desk 
from  the  same  furniture  emporium,  and  he  smoked — 
after  working  hours — a  corn-cob  pipe. 

Charlie's  Specialty 

Charlie's  specialty  was  getting  things  done.  He  never 
pleaded  lack  of  experience;  never  intimated  that  "he 
wasn't  hired  to  do  such  kind  of  work ;"  never  complained 
about  the  "perfectly  rotten  material  we  get  to  work 
with  now-a-days;"  and,  so  far  as  I  know,  never  went 
on  a  strike  for  more  pay  or  shorter  hours. 
When  the  company  wanted  a  steam  engine  to  help 

drive  its  north  shop,  which  was  on  a  tributary  stream 

in  which  there  wasn't  water  enough  to  keep  up  with 
the  increasing  demand  for  power,  Charlie  and  the 

"boys"  built  it.  When. the  big  breast  wheel  at  the 
main  shop  showed  signs  of  decrepitude,  Charlie  made 

drawings  for  a  new  one;  the  patternmaker  "got  out 
the  stuff,"  and  the  boys  erected  it  while  Charlie  bossed 
the  job.  When  the  dam  went  out  on  a  spring  freshet, 
Charlie,  with  the  aid  of  some  extra  laborers,  a  yoke 
of  oxen  and  a  hoisting  engine,  constructed  a  new  one. 

Charlie's  job  was  to  keep  things  moving  in  the 
Brookdell  shop,  and  he  never  fell  down  on  it.  He  and 

the   "old   man"   were  frequently   in   consultation   as  to 

)(<•  sal-and.stuul 

ways  and  means,  but  the  former  had  unlimited  and 

completely  justified  confidence  in  Charlie's  judgment  so 
that  there  were  no  strings  upon  the  latter's  operations, 
save  those  pulled  by  the  laws  of  nature  and  the  con- 

dition of  the  company's  exchequer. 
It  required  quite  a  number  of  millwrights,  repair 

men  and  toolmakers  (we  called  'em  all  machinists  then) 
to  take  care  of  the  mechanical  details  of  the  Brookdell 
shop;  and  as  one  of  the  functions  of  the  aforesaid  laws 
of  nature  appears  to  be  making  men  a  little  older  each 

day  it  follows  that  Charlie's  job  of  keeping  things 
moving  involved  in  the  long  run  the  training  of 
mechanics  to  take  the  place  of  the  superannuated  and 

of  those  that  left 
for  other  reasons. 

While  the  de- fections from  the 
combined  causes 
were  not  serious, 

there  were  al- 
ways one  or  two "cubs"  under- 

going  a  "course  of 
sprouts"  in  the machine  room, 
and  Charlie 

rightly  considered 
the  training  of 
these  boys  as  the 
most  important 
part  of  his  job. 

The  raw  mate- 
rial, from  which 

mechanics  were 
lade  in  the 

Brookdell  shops, 

was  just  ordinary 

country-  boys  of 
the  kind  that  was  quite  commonly  raised  at  that 
period.  Not  just  any  boy;  for  Charlie  selected  all  his 
material,  human  or  otherwise,  with  care  and  delibera- 
lion,  but  any  boy  that  was  fortunate  enough  to  be 
chosen  to  spend  four  years  under  his  benevolently 
despotic  sway  was  pretty  sure  to  develop  into  a  mechanic 
of   rather   above   ordinary   ability. 

(To  shield  myself — and  him — from  possible  criticism 

let  me  say  right  here  that  I  was  not  one  of  Charlie's 
boys.  Though  I  knew  him  well,  it  was  not  until  after 
he  had  retired  from  active  service.) 

Charlie  Had  No  "System" 
I  don't  believe  Charlie  had  any  system  in  educating 

apprentices,  at  least  not  a  system  that  could  be  reduced 
to  a  set  of  rules,  for  he  considered  each  boy  a  separate 
problem  to  be  handled  according  to  his  individual  needs 
and  qualifications.  He  considered,  too,  that  the  principal 

object  in  educating  boys  was  to  make  them  into  com- 
petent and  faithful  workmen  instead  of  using  them 

during  their  period  of  apprenticeship  as  so  many 
instruments  for  earning  money  for  the  company,  realiz- 

ing that  the  company's  interests  were  far  better  served 
in  the  end  by  good  journeymen  than  by  time-serving 
and  dissatisfied  juniors. 

There  were  no  "sanitation  engineers,"  "lubrication 
engineers,"  etc.,  in  the  old  days.  There  was  no  need 
for  them,  for  about  the  first  tools  with  which  Charlie's 
boys  became  thoroughly  familiar  were  the  Oil  Can,  the 
Broom,  and  the  Bunch  of  Waste. 
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This  does  not  mean  that  a  cub  spent  all  of  his  time 
wielding  these  tools;  a  half  hour  on  Monday  mornings 

in  oiling  the  overhead  works  and  a  half  hour's  attention 
each  night  to  the  floor  sufficed  to  keep  both  in  proper 
shape  and  the  boy  in  practice ;  while  an  extra  half  hour 
on  Wednesday  and  Saturday  nights,  devoted  to  wiping 
up  machinery,  gave  him  a  sense  of  responsibility  for 
the  appearance  of  the  machine  room. 

This  latter  duty  was  not  particularly  onerous,  for 
every  man  in  the  shop  knew  that  if  he  did  not  leave 
a  machine  ship-shape  when  he  got  through  with  it 
there  would  be  trouble. 

The  first  job,  therefore,  that  the  new  boy  ran  against 

was  "oiling  up,"  and  his  in- 
structor was  his  apprentice 

mate  who,  at  that  time,  was 
usually  entering  upon  his 
third  year  of  instruction 
and  who  had  thus  had  the 

responsibility  for  the  con- 
dition of  line  and  counter- 

shafting  upon  his  shoulders 
for  two  years  and  was 
therefore  competent  to 
teach  his  successor.  Hav- 

ing finished  the  oiling,  the 
boy  would  most  likely  be 
assigned  to  one  of  the 
journeymen  as  helper,  and 
would  be  employed  in  get- 

ting out  stock,  cleaning  off 
castings,  and  making  ready 
various  parts  for  the  ma- 

chining operations  that 
were  to  follow.  He  would 
be  taught  how  to  handle 
a  hacksaw — there  were  no 
power  hacksaws — a  file,  a 
chisel  and  hammer,  threading  dies,  taps,  etc.,  and  there 
was  always  some  competent  mechanic  watching  his 
every  movement,  instructing  him  in  the  right  way  to 
use  such  tools  and  correcting  at  the  start  any  error 
due  to  lack  of  comprehension. 

Boy  Not  Expected  to  "Know  How" 
A  boy  was  not  expected  to  know  how  to  do  even 

the  simplest  operation  until  he  had  been  thoroughly 
instructed  at  least  once,  and  his  knowledge  even  then 
was  not  taken  for  granted  until  he  had  conclusively 
demonstrated  his  ability  and  understanding. 

Each  machinist  forged  the  tools  that  he  used  and 

the  cub  was  required  to  build  the  fire,  "blow  the 
bellows"  and  swing  the  sledge  when  necessary;  and, 
as  he  was  ailowed  to  try  his  hand  on  the  simpler 
operations  at  first,  it  was  not  long  before  he  became 
an  adept  at  forging  small  tools.  Larger  forgings,  up 
to  a  hundred  pounds  or  so,  were  sent  out  to  a  neigh- 

boring forge  shop,  and  the  boy  would  usually  be 
delegated  to  trundle  them  over  in  the  two-wheeled  cart, 
or  on  a  sled,  according  to  season,  and  see  how  the  work 
was  done.  While  he  was  not  expected  to  do  any  of 
the  work  in  the  other  shop,  a  live  boy,  interested  in 
his  work  and  having  the  advantage  of  living  in  a  town 
where  everybody  knew  everybody  else  and  where  any 
workman  took  a  human  interest  in  an  apprentice,  it 
would  have  been  a  veiy  dull  boy  indeed  who  would  not 
find  ways  to  make  himself  useful  and  to  acquire 
information  concerning  the  work  in  hand. 

An  a\-den{  see\<p\- 
a/'tet-  infoi'iiiation . 

Parenthetically,  I  would  like  to  inquire  how  many 
machinists  and  toolmakers  of  the  present  day  could  step 
up  to  a  thousand-pound  steam  hammer  and  handle  the 
valves  in  a  way  to  inspire  the  confidence  of  the  man 
who  was  holding  the  work,  striking  light  or  heavy 
blows  with  skill  and  precision  in  response  to  a  nod  or 
a  movement  of  the  hand  of  the  hammersman? 

Though  Charlie  apparently  paid  no  attention  to  what 
a  cub  was  doing  when  the  latter  was  under  the  instruc- 

tion of  a  journeyman,  there  was  really  little  that  escaped 
his  attention,  and  rarely  was  an  operation  performed 
or  a  job  completed  but  what  he,  by  adroit  questioning 
or  by  apparently  irrelevant  comment,  would  find  out 

what  the  boy  had  learned. 
All  special  patterns  were 

made  in  the  shop  and  the 

boy  early  received  instruc- 
tion in  laying  them  out; 

learned  the  qualities  and 
characteristics  of  various 
kinds  of  lumber;  was  taught 
to  run  circular  and  band 
saws,  buzz  planers,  etc.,  and 
above  all  was  painstakingly 
warned  of  the  dangerous 
possibilities  inherent  in 
these  and  other  machines. 
Though  the  only  guard  in 
use  at  that  time  was  the 
guard  of  common  sense,  I 
can  recall  but  one  serious 
accident,  and  that  was 
when  a  boy  lost  part  of  one 
forefinger  through  doing 

something  that  he  had  re- 
peatedly been  told  not  to  do. 

The  boy  soon  learned 
what  "draft"  on  a  pattern 

was  for,  and  how  much  there  should  be;  how  much 

"shrinkage"  to  allow;  knew  what  could  be  molded  easily 
and  what  not  at  all ;  knew  the  difference  between  a  "drag" 
and  a  "cope"  and  could  explain  just  why  some  patterns 
didn't  look  much  like  the  castings  made  from  them. 

What  He  Was  Taught 

He  was  taught  to  figure  the  speeds  of  pulleys  and 
gears;  taught  how  to  figure  the  power  delivered  by  a 
belt;  how  to  lace  an  ordinary  belt  or  to  cement  an 
endless  one;  how  to  determine  safe  belt  tensions  and 
to  figure  safe  bearing  loads.  He  knew  how  fast  an 
emery  wheel  ought  to  run  and  under  what  conditions 
such  a  wheel  was  unsafe.  He  could  figure  the  change 
gears  to  put  on  a  lathe  for  a  given  thread  or  set  a 
dividing  head  to  cut  the  requisite  number  of  divisions, 
even  if  there  wasn't  a  chart  within  a  hundred  miles. 
He  not  only  knew  what  size  a  tap  drill  should  be  for 
a  given  diameter  and  pitch  of  threads,  but  if  there 

wasn't  a  twist  drill  of  that  size  at  hand — not  infre- 
quently the  case — ^he  could  make  a  flat  chill  to  do  the work. 

If  trouble  developed  on  a  job,  either  before  or  after 
completion,  the  boy  or  boys  who  had  a  hand  in  the 
work  were  called  into  the  consultation  and  given  an 
equal  chance  to  find  out  what  was  wrong  and  to  express 
their  opinions  as  to  how  to  make  it  right. 

Whatever  the  boy's  activities,  whether  pattemmak- 
ing,  blacksmithing,  tempering,  machine  or  millwright 
work,    Charlie    was    always    an    ardent    seeker    after 
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information.  He  wanted  to  be  told  u'hy  a  job  was  done, 
how  it  was  done  and  why  it  wasn't  done  some  other 
way ;  and  he  was  just  as  earnest  in  seeking  this  informa- 

tion as  if  he  didn't  know  all  about  it  beforehand.  But 
the  only  one  that  could  tell  him  these  things  was  the 

boy;  he  wasn't  at  all  anxious  to  find  out  from  the 
journeyman,  who  was  bossing  the  job. 

In  addition  to  the  work  in  the  shop,  there  were 
lessons  and  examinations  in  mathematics,  and  the  use 
of  drawing  instruments — in  which  Charlie  himself  was 
the  preceptor,  the  schoolroom  his  old-fashioned  kitchen 
and  the  time  that  which  present-day  apprentices  usu- 

ally devote  to  the  movies.  There  were  also  practical 
night  demonstrations  in  millwrighting  in  the  shop  at 

Developed    a  -Atzz.  on  his 

Upper        lip  - 

the  company's  expense,  some  of  which  I  have  already 
told  you  about,  for  the  boys  were  not  exempt  from 
night  work  on  a  breakdown  or  alteration  job.  It  was 
a  by  no  means  unheard-of  thing  for  the  boys  to  work 
all  night,  but  they  usually  got  more  consideration  than 
their  elders  the  next  day. 

The  Brookdell  shop  was  not  a  paradise  for  apprentices. 
There  were  hard  spots  and  hard  words  a-plenty,  but  the 
latter  were  seldom,  if  ever,  unmerited.  There  was  then, 

as  now,  more  or  less  roughness  and  hoi-seplay  in  which 
the  boy  was  usually  the  "goat."  Many  an  unsuspecting 
apprentice  has  hunted  hours  for  something  that  never 
existed,  and  has  tried  long  and  faithfully  to  do  some- 

thing that  couldn't  be  done.  Charlie  looked  askance 
at  these  doings  generally  but  tolerated  them  when  there 
was  a  lesson  at  the  other  end. 

Charlie  was  a  competent  instructor  of  youth,  not 
because  he  was  better  than  other  people,  nor  because 
of  a  vaster  fund  of  mechanical  information  that  is 
possessed  by  the  ordinary  boss  machinist,  but  because 
he  took  a  human  interest  in  his  boys,  saw  to  it  that 
they  always  got  a  square  deal  and  considered  that  the 
real  object  in  teaching  a  boy  the  trade  was  to  make  a 
mechanic  of  him.  Many  of  the  finer  points  of  a  later 
day  would  be  Greek  to  him,  but  no  boy  ever  got  away 
from  him  without  being  firmly  grounded  in  the  funda- 

mentals of  his  trade. 

He  furnished  the  foundation.  When  a  boy  reached 
the  age  where  he  developed  an  interest  in  the  color  of 
his  neckties,  and  a  solicitude  for  the  state  of  the  fuzz 

on  his  upper  lip,  it  was  up  to  him  to  rear  the  super- 
structure. 

The  Application  and  Maintenance  of 
Rawhide  Gearing 
By  Orville  N.  Stone 

Assistant    Chief   Engineer,   the   Van    Dorn   &    Button   Co.. Cleveland,   Ohio 

The.  large-scale  commercial  production  of  non-metallic 
gearing  of  the  present  day  is  the  result  of  a  vast  amount 
of  experimental  work  which  has  been  done  in  the  past 
by  the  foremost  gear  manufacturers  in  attempting 
to  produce  high-speed  gearing  for  use  where  quietness 
is  a  prime  consideration.  The  initial  material  placed  on 
the  market  for  this  class  of  work  was  rawhide.  In 
recent  years,  numerous  other  fiber  materials,  such  as 
bakelite,  fabroil,  Egyptian  fiber,  celeron,  and  many 
others  have  been  placed  on  the  market  as  a  substitute 

for  rawhide;  and,  although  these  fiber  materials  ordi- 
narily are  not  as  strong  as  rawhide,  still  from  the  .stand- 
point of  economy  and  for  many  purposes  wher&  the 

gears  are  subjected  to  small  stresses,  fiber  is  considered 
by  many  manufacturers  an  ideal  material. 

Rawhide  gear  material  consists  of  the  green  packer 
hides  cured  separately,  followed  by  a  special  treatment 
which  eliminates  much  of  the  animal  material,  leaving 
the  fiber  and  reducing  the  thickness  of  the  4iide  to 
about  -h  in.  Hides  treated  in  this  manner  are  then 
blanked  to  the  desired  size,  ranging  from  2  to  40  in. 
in  diameter,  depending  on  the  size  of  the  gear  wanted. 
These  disks  are  dipped  in  high  quality  glue  and  are  then 

piled  up  to  make  blanks  of  the  required  thickness;  hy- 
draulic pressure  is  then  applied  to  squeeze  out  glue. 

Rawhide,  while  not  quite  as  durable  as  steel,  is  used 
in  preference  for  peripheral  velocities  of  from  1,700  to 
2,000  ft.  per  minute  and  more.  This  material,  although 
weak  in  comparison  in  a  static  test,  is  as  strong  as  cast 
iron  at  high  speeds,  inasmuch  as  the  impact  is  absorbed 
by  the  cushioning  effect  of  the  rawhide  teeth.  Gears 
and  pinions  made  of  rawhide  are  in  general  practice 
furnished  with  side  plates  of  bronze  having  the  teeth 
cut  through  them,  thus  increasing  the  load  capacity 
from  10  to  25  per  cent,  the  amount  depending  on  the 

grade  of  bronze  and  the  thickness  of  the  plates.  Gear- 
ing made  of  rawhide  should  not  be  subjected  to  a  tem- 

perature greater  than  225  deg.  F.  Higher  temperatures 
dry  out  the  material,  so  proper  storage  must  be  main- 

tained, because  dried-out  rawhide  cannot  be  revived. 
When  not  in  use  rawhide  gearing  should  be  coated  with 
shellac  and  stored  in  a  cool  place.  When  in  use  the  life 
of  such  gearing  is  increased  by  the  application  of  a 
lubricant  consisting  of  a  thin  mixture  of  lard  oil  and 
graphite,  which  coats  the  tooth  face  with  a  metallic  film. 

In  the  application  of  rawhide  gears  general  practice 
is  to  make  the  smaller  member  of  the  mating  pair  of 
rawhide.  The  number  of  teeth  should  be  fifteen  to 
eighteen  wherever  possible.  Excessive  wear  is  caused 
by  a  lack  of  consideration  being  given  to  the  machine 
supports,  insufficient  bearings  and  the  dis-alignment  of 
the  meshing  teeth.  Under  proper  working  conditions 
the  life  of  gearing  made  from  rawhide  has  been  satis- 

factory in  a  large  variety  of  applications,  such  as  main- 
drive  gears  for  punch  presses,  boring  mills,  engines, 
lathes,  pressure  pumps,  crane  motors,  etc. 
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Thread  Forms  for  Worms  and  Hobs' By  b.  f.  waterman 

The  use  of  worm  gearing  is  steadily  increasing, 
and  accompanying  this  increase,  perhaps  the 
cause  of  it,  is  a  corresponding  increase  in  effi- 

ciency and  durability  ivhich  is  the  residt  of  a 
better  understanding  of  both  the  theoretical  and 
mechanical  problems.  This  paper  points  out  some 
of  the  problems  involved  and  some  of  the 
mechanical  difficulties  in  the  use  of  worm  gear- 

ing, for  failure  to  take  these  problems  and 
difficulties  into  consideration  in  the  pa^t  has 
often  led  to  the  discrediting  of  this  form  of  drive. 
It  also  suggests  methods  for  bringing  about  a 
uniform  and  satisfactory  practice  in  worm 
gearing. 

IT  IS  only  recently  that  engineers  have  considered 

a  worm  g-ear  in  any  other  light  than  that  of  a 
necessary  evil,  and  this  is  probably  due  to  the  fact 

that  heretofore  the  finer  points  of  manufacture  were 
not  appreciated  and  were  not  obtained  except  in  those 
places  where  this  type  of  gear  has  received  more  than 
the  usual  amount  of  study.  It  has  been  known  for 
a  long  time  that  the  efficiency  of  worm  gearing  depends 
largely  on  the  angle  of  thread  or  helix  angle  of  the 
worm,  and  literature  on  the  subject  emphasizes  this 
point.  The  actual  manufacture  of  the  worm  and  gear, 
however,  presents  certain  mechanical  difficulties  and 
inaccuracies  which  are  not  apparent  in  any  theoretical 
discussion  of  the  subject.  These  difficulties  appear  in 
making  the  worms  and  hobs,  especially  with  multiple 
threads;  in  fact,  it  might  be  said  they  appear  irr  mak- 

ing worms  or  hobs  whose  helix  angle  is  greater  than 
18  deg.,  and,  although  no  attempt  has  been  made  to  show 
these  difficulties  mathematically,  enough  models  have 
been  made  to  clearly  indicate  them.  It  might  also  be 
said  that  these  uncertainties  are  due  to  the  differences 
in  the  thread  forms  produced  by  the  different  methods 
of  cutting  the  worms:  First,  with  an  axial  tool,  the 
use  of  which  is  limited  to  a  rather  low  helix  angle; 

•A  paper  presented  at  the  annual  meeting,   December,  1919,  of 
the  American  Society  of  Mechanical  Engineers,  New  York. 

second,  with  a  normal  tool  which  has  no  limit  for  angle, 
and  third,  with  a  rotary  cutter.  Also  the  difference  in 
helix  angle  at  the  top  and  bottom  of  the  thread  affects 
the  method  of  cutting  and  the  form  of  thread. 

The  most  common  worm  has  a  single  thread.  'I'his 
is  usually  made  with  the  sides  of  the  threads  on  tHe 
axis  forming  an  included  angle  of  29  deg.  and  it  can 
be  cut  vnth  a  lathe  tool  of  29  deg.,  the  cutting  eage 
of  which  is  set  parallel  either  to  the  axis  or  to  the 
normal  section.  It  can  also  be  cut  with  a  rotary  cutter 
of  the  same  included  angle  in  a  thread-milling  machine, 
and  the  results  in  shape  of  thread  will  not  differ  enough 
to  affect  the  working  of  it  in  any  way.  In  other  words, 
the  hob,  which  must  be  backed  off  with  a  tool  set 
either  to  the  normal  or  on  the  axis,  can  be  made 
either  way  and  the  wheel  produced  will  mesh  properly 
with  the  worm  made  in  either  of  the  three  ways  just 
mentioned.  Any  general  statement,  however,  has  its 
exceptions.  For  instance,  in  making  worms  for  index 
wheels  the  very  slight  error  or  difference  in  shape 
produced  by  the  three  methods  just  mentioned  may  be 
too  great  to  be  allowable;  also,  the  size  _of  the  thread 
or  pitch  will  affect  the  degree  of  error,  the  error  vary- 

ing with  the  pitch;  and  the  effect  produced  by  any 
number  of  threads  will  depend  on  the  thread  angle. 
The  preceding  statements  as  to  a  single-threaded  worm 
apply  to  a  double-threaded  worm,  except  that  in  the 
case  of  the  latter  the  difference  between  the  normal  and 
axial  sections  begins  to  be  noticeable. 

To  demonstrate  the  difference  mentioned  above,  13 
worms  were  made  to  the  dimensions  given  in  Table  I, 
which  with  Table  II  gives  all  the  necessary  working 
information  for  producing  them.  It  should  be  noted 
that  the  pitch  diameter  and  axial  pitch  are  the  same 
for  all. 

In  the  ca.se  of  worm  No.  8,  Table  I,  which  is  a  double- 
threaded  worm  and  was  cut  with  a  straight-sided 
milling  cutter,  it  was  noticed  that  when  the  thread  is 
held  to  the  light,  with  the  cutter  or  fly  tool  set  in  the 
space,  the  thread  i.«  perceptibly  convex.  This  difference 
is  shown  in  Fig.  1,  where  the  dimensions  of  the  cutter 
which  cut  worm  No.  8  are  shovra  at  A,  with  the  dimen- 

sions of  tools  fitted  to  the  normal  and  axial   sections 

T.\BLE  i.     D.\T.\  FOR 
WORMS 

-.\«gleof Ineluded _ 
Tliread 

90°— a 

Cutting 
.\ngle  of Tool  Cut 

No.  of No.  of Outside with  A\\n, 

=  «, 

Tool Tool on  Axis  or Diam. 
.\ddendum Normal 

Worm Threads Diani. Deg.,  Miu, Deg.  Mill. 

Ised 
I  sed,  Deg. Normal Cutter 

,S 

D  +  f 

Thiekness  / 

Lead 

Diam. 

1 Single 3.50 83-39 

6-21 
Lathe 

tool 

29 

on  axis Axis Same  tool 
as  No  2 

0  3183 
0 

6866 0  497 1   00 2    127 
2 Double 3.50 77-28 12-32 Lathe 

tool 

29 

on  axis 
Axis Sanie  tool 

as  No.  1 
0  3183 0 6866 0  488 

2  00 
2.127 

3 Triple 3.467 71-33 18-27 Lathe 

tool 

29 

on  axi.s 
.\xis Same  tool 

as  No.  1 
0  302 0 651 

0  475 3  00 
2  165 

4 Five 3.420 60-56 
29-4 

I.iithe tool 29 
on  axis 

Axis Same  tool 
as  No.  1 

0  278 

0 600 
0  437 

5  00 

2  220 

5 Five 3.50 60-56 
29-4 

Lathe 

tool 
29 

on  axis 
Axis 

0  3183 0 6866 0  437 5  00 

2   127 

7 Kingle 3.50 83-39 

6-21 
Cutter 

29 

Normal 

"3 

0  3183 0 6866 
0  497 

i  06 

2  i27 

8 Double 3  59 77  28 12-32 Cutter 29 
Normal 

3 
0  3183 

n 6866 0  488 2  00 

2  127 

9 Triple 3  467 71   33 
18  27 

Cutter 29 
Normal 

3 
0  302 

n 651 

0  475 

3  00 

2  165 
10 Five 3  420 60-56 

29-4 
Cutter 29 

Normal 
3 0.278 n 

600 

0  437 
5  00 

2  220 II Five 3.420 60-56 
29-4 

Cutter 50 
-Normal 

3 
0  278 

n 600 
0  437 

5  00 
2  220 12 Single 3.500 83-39 

6-21 
Cutter 29 

Normal 
6 0  3183 0 

687 

0  497 
1   00 2  127 

13 Five 3.420 60-56 
29-4 

Cutter 50 
Normal 

6 
0.278 n 

600 

0.437 5.00 2  220 
14 tive 3.420 60-56 

29-4 

Hob 
29 

-Normal 
0.278 0 600 

0  437 
5  00 2  220 

AH  dimensions  in  inches. Worms  are  in  every  fase  2.8634  in.  pitch  diameter  and  I  inch  in  axial  pitch. 
'S  =  Addemdum  =  top  of  thread  to  pitch  line 
t  =  Thickness  of  thread  at  pit<'h  line 

/)  +  /  =  Whole  depth  of  thn-nd 

a  =  .\n(5le  of  (liread  with  axis 
J  =  Mfhx  angle 
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TABLE  II. TOOTH  PARTS  FOR  DIFFERENT  WORMS 

(All  dimensions  in  inches) 

No.  of 
Threads 

Single 
Double 
Triple 
Five 
Five 

Applies  to Worms 
Nos. 

1-7-12 

2-8 
3-9 

<-I0-1l-13-14 
5 

Thread Angle, 

90— o=«, 

Deg.,  Min. 6-21 

12-32 
18-27 

29-4 
29-4 

Top  Bottom 
Angle,  Angle, 

Deg.,  Min.     Deg.,  Min. \dden- 
Adden- 

dum, 
D  +  f 

/>+/ 

Axial Normal t  Axial (  Normal Axial 
Normal 

5-12 

10-18 

15-24 24-57 
24-27 

8-31 

16-40 
23-48 35-38 

36-48 

0  3183 
0  3183 

0  3183 

0  302 
0  278 

0  500 
0  500 0  500 

0.500 

0.497 
0  488 

0  475 
0.437 
0.437 

0.6866 
0.6866 

0.6866 

0.651 
0  600 

Lead 1  00 

2  00 
3.00 

5.00 
5  00 

at  B  and  C.  In  all  the  references  to  the  normal  or 
axial  sections  it  is  to  be  understood  that  the  space 
section  is  meant.  This  method  of  analysis  permits  a 
visual  inspection  of  any  difference  in  shape  of  thread, 
as  the  model  or  dummy  worm  can  be  held  to  the  light 
and  the  difference  readily  seen.  The  figures  show  in 
thousandths  of  an  inch  what  the  difference  is,  the  dotted 
lines  showing  divergence  of  the  sides  of  the  teeth  from 
the  straight  in  an  exaggerated  way. 
When  a  triple  -threaded  worm  is  considered,  the 

method  of  cutting  becomes  of  greater  importance,  since 
the  difference  in  form  between  the  axial  and  normal 
sections   (which  results  from  the  different  methods  of 

A 
NO.S  Worm 
Cu««r 
Section 

B  C                   D                    E 

NoSVtorm  No.8Worm      No.EWorm     N6.2  Worm'Axial Normal  Axial           Normal  Spooe    Space  Sec+ion 

Space SecVion  SpooaSed-ion  Space SecVion      (Tool) 
FIG.  1.     DOUBLE-THREADED  WORM 

is  35  deg.  39  min.,  and  in  worm  No.  5  the  helix  angle 
at  the  bottom  is  36  deg.  48  min.  The  depth  of  worm 
No.  4  is  based  on  the  normal  pitch,  while  the  depth  of 
No.  5  is  based  on  the  axial  pitch.  The  shallower  tooth, 
of  course,  eliminates  some  of  the  difficulties  experienced 
with  these  extreme  helix  angles  and  it  is  good  practice 
to  use  the  normal  depth  as  soon  as  an  18-deg.  angle 
is  reached,  or  when  spiral  grooves  are  used  in  the  hob. 

In  fact,  with  a  helix  ang'.e  of  45  deg.,  which  is  quite 
common  with  axial  depth,  and  20-deg.  thread,  either 
axial  or  normal,  it  is  very  difficult  to  make  the  hob, 
as  the  tool  must  have  such  excessive  clearance  at  the 
point  that  it  may  not  be  possible  to  make  the  hob  with 

■A.P.S9!  %    -^0.5945, 

feS  V  ̂ oMiL   ^mif: 

|||.5.tej85i_   }&.m.. 
^"*"  A  B  C  D  E 

No.3  Worm  Axial     No.3Worm     No.  9  Worm        No.9  Worm      No-SWorm 
Space  Section       Normal  Cirfter  Axial  Normal 

(Tool)  SpooeSec+ion   ̂ c+ion    Space  Section  SpoceSection 
FIG.  3.     TRIPLE-THREADED  WORM 

FIG. AXIAL  LATHE  TOOL  FOR  WORM  NO.   3.  TABLE  I, 
SHOWING    UNSUITABLE    CUTTING    EDGES 

FIG.    5. AXIAL  LATHE  TOOL   FOR  WORMS   NOS.    4   AND  5, 
TABLE    I 

cutting)  is  great  enough  to  require  that  the  hob-teeth 
shape  be  made  exactly  like  that  of  the  worm.  This 

appears  to  be  a  superfluous  statement,  but  it  is  the 
exception  for  a  purchaser  of  a  hob  to  state  how  he 
intends  to  cut  the  worm,  no  matter  how  many  threads 
it  has.  Worms  No.  3  and  No.  9  are  triple-threaded. 
No.  3  being  cut  with  an  axial  tool  in  a  lathe  and  No.  9 
with  a  rotary  cutter.  The  unfavorable  cutting  edges 
on  this  lathe  tool  will  be  noted  in  Fig.  2.  There  is  a 

very  weak  cutting  edge  with  an  acute  side  clearance 
on  one  side;  the  other  side  has  a  very  unsatisfactory 
cutting  edge  and  clearance.  Here  a  tool  made  on  the 
normal  would  be  better.  The  differences  in  the  normal 
and  axial  sections  of  worms  No.  3  and  No.  9  are  shown 
in  Fig.  3.  The  difficulty  just  mentioned  as  to  cutting 
clearance  on  the  axial  lathe  tool  may  also  be  experienced 
with  a  hob  that  h.is  axial  grooves  as  shown  in  Fig.  4, 
so  that  when  the  angle  becomes  18  deg.  or  greater  it 
is  well  to  use  spiral  grooves,  as  the  hob,  unless  it  has 
ample  radial  clearance,  may  drag  on  one  side.  The  hob 
shown  is  correct  in  size  for  worm  No.  3. 

A  more  extreme  case,  but  now  a  verj'  common  one, 
is  a  five-threaded  worm  where  the  helix  angle  for 
the  diameter  of  the  model  here  shown  is  approximately 
30  deg.  Here  it  will  be  noticed  that  an  axial  tool, 
Fig.  5,  is  almost  impossible,  although  worms  No.  4 
and  No.  5  were  cut  with  it.  The  angle  of  the  thread 
at  the  root  governs  the  clearance  angle  on  the  tool 
and  in  the  case  of  worm  No.  4  the  bottom  helix  angle 

a  tool  that  can  be  sharpened  without  changing  its 
thickness.  Also,  the  hob  tends  to  drag  on  the  side  and 
any  distortion  in  the  hob  or  in  the  worm,  due  to  hard- 

ening, interferes  verj'  much  with  the  meshing  of  the 
worm  and  wheel.  The  differences  in  the  shape  of  the 
various  sections  of  a  five-threaded  worm  as  made  with 
the  straight-sided  tool  shown  in  Fig.  5  are  shown  in 
Fig.  6. 

FIG.  4.     CUTTER  FOR  CUTTING  WORMWHEEL  TO  BE  USED 
WITH  WORM  NO.    3,  TABLE  1 
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Worm  No.  10  has  five  threads  and  was  cut  with  a 

29-deg.  included-angle  cutter  3J  in.  in  diameter,  and  the 
differences  in  shape  between  tools  fitted  to  the  normal 
and  axial  sections  of  No.  10  worm  may  be  compared 
with  the  normal  and  axial  sections  of  worm  No.  4. 
When  the  helix  angle  is  greater  than  18  deg.,  it  is 

well  to  consider  using  a  greater  pressure  angle.  To 
illustrate,  worms  Nos.  11  and  13  were  made  and  cut 
with  a  cutter  whose  sides  formed  an  included  angle  of 

50  deg.  No.  11  was  cut  with  a  cutter  of  34-in.  diameter 
and  No.  13  with  one  6  in.  in  diameter.     This  change 

No.4  Worm  Axial  NoAVform Normal  No.K)  Worm    No.lOWorm   No-WWocmHormal 
Space  Section        Space  Cutter  Axial  Space 

.''(Tool)  Section       Section   SpaceSecVion   Section 
FIG.  6.     PIVE-THREADED  WORMS 

in  size  of  cutter  was  made  to  show  the  difference  in 

shape  produced  by  two  cutters  of  different  diameters. 
The  most  durable  pair  of  worm  gears,  other  things 

being  equal,  is  that  with  a  hardened  and  ground  worm. 
If  the  worm  is  to  be  ground,  the  shape  of  the  worm 
thread  must  be  such  that  the  thread  surface  can  be 

readily  reached,  and  when  the  wide-angle  cutter  is  used 
this  is  possible.  The  best  cutter  to  use  is  the  one  that 

will  give  ample  working  space.  This  angle,  however,, 
should  be  no  greater  than  is  necessary  to  obtain  such 

results,  as  the  smaller  the  angle  the  better,  because  the 

pressure  on  the  bearings  varies  about  as  the  tangent 
of  the  angle   of  pressure. 
Worm  No.  13  might  be  considered  as  having  been 

ground  with  a  wheel  6  in.  in  diameter  and  the  difference 

in  the  shape  on  the  axial  and  normal  sections  between 
Nos.  11  and  13  is  shown  in  Fig.  7.  A  worm  might  be 

cut  as  No.  11  with  a  cutter  3i  in.  in  diameter  and 

ground  readily  with  a  wheel  6  in.  in  diameter.  The 

error,  or  difference,  is  principally  at  the  outside  of  the 
worm  thread,  since  there  is  a  decided  rounding  off  at 
this  point.  The  hob  made  to  conform  to  the  finished 
worm  would  produce  a  shape  to  suit  the  ground  worm. 

■Z9°- 
-^'"asge  "X-.r^  o.esss  _^  aeiis] 

5;^  I  ̂     \aj7/i  \a37/l..    0.37!}  ̂  
^..y..^...Y.....:  ̂   ^ 

No.lO  No.M- 
Worm     Normal 

Space    Section 

FIG.  8.     FIVE-THREADED  MTORMS 

Fig.  7  shows,  at  F  and  G,  how  nearly  straight  the  sides 
of  the  teeth  are  on  both  No.  11  and  No.  13,  a  tool  fitted 

tc  the  axial  section  being  compared  with  a  straight- 
sided  tool.  This  is  also  interesting  as  it  forestalls  the 
fear  that  there  may  be  a  loss  in  efficiency  due  to  the 
lack  of  straight-sided  teeth  on  the  axial  section. 
Another  advantage  of  this  cutter  is  that  it  has  straight 
sides,  which  as  a  starting  point  to  make  a  worm  or 
hob  is  most  simple.  This  cutter  can  also  be  made  as  an 
ordinary  milling  cutter,  which  cuts  more  freely  than 
a  formed  cutter  which  must  be  used  if  the  section  is 
other  than  that  produced  with  a  straight  cutter. 

If  it  is  known  that  a  given  included  angle  is  the  basis 
for  the  cutter  it  can  be  produced  by  any  one,  even  if 

its  diameter  is  not  known,  as  quite  a  difference  in 
cutter  diameters  can  be  used  without  any  serious  dif- 

ference in  shape  if  it  is  borne  in  mind  that  the  greater 
the  angle  of  the  cutter  the  less  the  variation  in  shape 
due  to  the  diameter  of  cutter. 

Another  method  of  producing  worms  with  five 
threads  would  be  to  hob  them.  Worm  No.  14  was  cut 

with  a  single-threaded  14J-deg.  pressure-angle  hob  (29- 
deg.  included  angle)  and  the  shape  of  the  space  on  the 
normal  is  shovm  by  dotted  lines  in  Fig.  8,  at  ff;  this 
is  compared  with  the  normal  section  of  worm  No.  10, 
Fig.  6,  and  is  reproduced  at  A,  Fig.  8.  It  is  apparent 
that  this  method  produces  something  quite  different  and 
a  shape  that  cannot  be  readily  ground.  If  a  hob  of  25- 

•deg.  pressure  angle  or  50-deg.  included  angle  on  the 
axis  was  used,  the  shape  produced  would  be  much 
Clearer  that  of  worms  Nos.  11  and  13. 

That  there  is  a  general  lack  of  knowledge  of  the  fore- 
going facts  is  apparent  to  any  one  who  is  familiar 

with  the  manufacture  of  worm  gears  and  the  tools  for 
producing  them.  It  would  be  desirable  to  establish  and 
follow  a  standard  line  of  procedure  as  the  use  of  worm 
geairs  is  increasing  rapidly.    Any  method  adopted,  how- 

NoJl&BWorms 
Cutter 

Section 

No.U  Worm  Axial    Nd.UWorm    No.l5Worm     No.l3  Worm  Norm. 
Space  Normal        Axia\  Space 

Section     SpaoeSection  SpaceSection       Section 

y::^'>BZ' 

fa7/4-  L,    .^ 

'aS&9S  /■Srra/q'hT 

'0.4Z65}Side 

No.ll  No.l3 

Worm  Axial  SpaceSection  compared 
wHh  ShxaightSided  Tool  of  nearest  Pressure  Angle 

FIG. 
FIVE-THREADED  WORMS 

ever,  should  be  based  on  simple  principles,  such  as 
straight-sided  cutters  with  a  change  in  pressure  angle 
at  some  stated  angle  of  helix  and  a  change  from  axial 
to  normal  depth  at  the  same  point,  and  the  desirability 
of  this  latter  method  is  due  to  its  mechanical  advan- 

tages and  not  to  any  theoretical  ones. 

Sag  Paste  for  Burns 
During  the  war  large  quantities  of  sag  paste  were 

purchased  by  the  Government,  principally  for  the  treat- 
ment of  gas  burns.  The  paste  was  prepared  by  a  large 

number  of  manufacturers  according  to  the  following 
formulas : 

Formula  66 

Parts  by  Wt. 
Zinc  oxide,  100  mesh,  U.  S.  P    40 
Benzoinated    lard       20 
Refined  raw  linseed  oU    20 
Adeps  Lanse,   U.   S.   P    20 
Coloring    matter    1 

Formula  146 
Parts  by  Wt. 

Zinc  oxide,  100  mesh,  U.  S.  P    45 
Benzoinated   lard       10 
Raw   refined  linseed   oil    30 
Adeps  lana;,  U.  S.   P    15 

Formula  XII-A Per  Cent 

Soya   bean    oil    62 
Zinc  stearate       38 

This  paste  was  put  up  in  collapsible  metal  tubes  in 
several  sizes. 
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IIDEAS-.  BRiD)M P IIAC  T IC  AX. 

Adapting  a  Machine  To  a  Special  Job 
By  Amos  Ferber 

At  the  shops  of  the  Schickel  Motors  Co.  there  was 
an  order  for  a  large  number  of  pieces  like  that  shown 
in  Fig.  1.  The  job  was  wanted  in  a  hurry  and  the 
contract  was  conditional  upon  delivery  at  a  stipulated 
date. 

With  the  exception  of  the  notches  in  the  collar  the 
job  was  one  for  the  automatic  screw  machine,  milling, 

and  drilling  machines,  and  presented  no  unusual  prob- 
lems. Notching  the  collar  was,  however,  another 

matter  and  in  casting  about  for  methods  of  doing  this 
with  the  least  possible  loss  of  time  in  making  tools, 
Mr.  Schickel  decided  to  use  the  Fellows  gear-shaping 
machine  in  the  manner  shown  in  Fig.  2,  and  the  index- 

ing device  there  shown  was  made. 
The  material  of  which  the  pieces  were  to  be  made 

was  very  tough,  and  the  clearance  groove  allowable 
between  the  body  of  the  screw  and  the  collar  quite 
small,  thus  rendering  press  tools  or  rotary  cutters  out  of 
the  question.  Further,  because  of  this  lack  of  clear- 

ance space,  it  was  necessary  to  take  at  least  three  cuts 
to  each  notch,  else  the  chip  would  wedge  under  the 
tool  and  break  off  the  point. 

Neither  work  spindle  nor  cutter  spindle  was  revolved 
during  the  operation.  The  work  was  rotated  upon  its 
own  axis,  one  step  to  each  stroke  of  the  machine,  by 
means  of  a  lever  and  pawl,  the  latter  engaging  the 
notches  in  the  indexing  wheel.  The  free  end  of  the 
pawl  lever  was  attached  by  a  wire 
to  the  upper  end  of  the  cutter 
spindle  so  that  the  work 
was  stepped  forward 
on  the  upstroke  of  the 
machine.  A  weight 
carried     the      lever 

FIG.    1.      THE   PIECE    ON    WHICH 
THE  NOTCHES  WERE  CUT 

i 
down.  The  L-shaped  piece  at  the  top  of  the  device  is  a 
locking  lever,  the  short  end  of  which,  when  thrown 
forward,  engages  a  notch  in  the  index  wheel.     It  was 

FIO. THE    MACHINE    AND    THE    .SET-UI' 

expected  that  it  would  be  necessary  to  lock  the  spindle 
of    the   device   during   the    cutting 
stroke  and  the  latch  was  put  on  for 
that  purpose;  it  is  connected  to  the 
head  of  the  machine  in  such  a  way 

FIG.     3.       OUTLINE    OI' DRAW-IN  CHUCK 

that  it  lifted  from  the  index  wheel  just  as  the  pawl  en- 
gaged the  latter  to  move  it  forward,  and  seated  in  the 

next  notch  on  completion  of  the  upstroke. 
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It  was  found,  however,  that  the  friction  of  the  index- 
ing spindle  was  sufficient  to  hold  it  stationary  under 

the  cut,  and  the  latch  was  soon  disconnected  and  thrown 
back  out  of  service  as  seen  in  the  picture. 

The  cutting  was  done  by  a  high-speed  toolbit  held  in 
a  fly-cutter  holder  attached  to  the  cutter  spindle  of  the 
machine.  The  work  was  held  in  a  special  draw-in  chuck 
made  as  shovra  in  Fig.  3  and  operated  by  the  handwheel 
on  the  outer  end  of  the  spindle.  With  a  piece  in  the 
chuck,  the  machine  was  started,  the  feed  thrown  in 
and  the  machine  left  to  take  care  of  itself. 

Three  revolutions  of  the  work  were  required  before 
the  cutter  reached  its  full  depth,  after  which  the 
machine  continued  to  run  idle  until  the  operator  found 
time  from  his  other  work  to  stop  it  and  substitute 
another  piece.  The  device  was  designed  and  built  under 
the  supervision  of  Mr.  Schickel. 

Method  of  Mounting  a  Worm 
By  a.  J.  Dexter 

The  accompanying  sketch  illustrates  a  method  I  have 
devised  for  mounting  a  worm  on  its  shaft.  I  have  used 
this  method  on  several  occasions  but  do  not  remember 
having  seen  it  elsewhere. 

As  may  be  seen,  the  worm  A  and  the  two  collars  B 
and  C  are  all  held  by  the  key  D,  and  a  bronze  sleeve 

METHOD   OF   MOUNTING   A   WORM 

E,  slipped  over  the  end  of  the  shaft,  is  also  held  by 
the  key  D.  When  the  nut  F  is  tightened  all  the  parts 
are  forced  against  the  shoulder  on  the  shaft  at  G 
Thrust  washers  H,  I  and  J  are  provided  at  each  end 
of  the  worm,  those  at  the  left  riding  on  the  shaft  and 
those  at  the  right  on  the  sleeve  E. 

This  construction  allows  both  bearings  to  be  bored 
the  same  size. 

Cutting  the  Teeth  of  a  Pinion  up  to 
a  Shoulder 

By   Ray    B.    Miga 

a  little  while  ago  I  had  the  job  of  cutting  a  24-tooth, 
16-pitch  pinion  in  which  the  teeth  must  run  back  to  a 
shoulder,  less  a  very  small  amount  for  chip  clearance. 
The  illustration  shows  the  job  and  the  tools. 

I  cut  a  groove  at  A  -h  in.  wide  and  as  deep  as  the 
gear  tooth.  Then  with  a  No.  5,  16-pitch  B.  &  S.  cutter 
I  cut  a  tooth-space  in  the  end  of  a  piece  of  A-in.  square 
tool  steel  as  shown  at  B.  Hardening  this  and  using  it 
in  a  fly-cutter  holder  in  the  milling  machine  I  formed 
the  cutting  portion  of  a  small  broaching  tool  C  to  go 

in  the  slotting  attachment  for  our  No.  2  Brown  & 
Sharpe  milling  machine. 

Next,  mounting  the  blank  in  the  machine  I  roughed 
out  the  teeth  with  a  A-in.  wide  broaching  tool,  and 
finished  them  with  the  forming  tool  I  had  made. 

By  doing  the  work  in  this  manner  I  cut  the  teeth 
clear  up  to  the  shoulder  in  one  setting,  thereby  saving 

--.CI 

lean""*
 

CUTTING  PINION  TEETH  TO  A  SHOULDER 

much  time.  I  have  seen  similar  jobs  done  by  cutting 

in  t',e  regular  way  as  far  as  the  cutter  would  allow 
and  then  finishing  the  balance  of  the  way  by  chipping and  filing. 

Making  Jewelers'  Saws  in  an  Emergency 
By  T.  W.  R.  McCabe 

During  the  war,  among  the  many  supplies  which 

were  hard  to  obtain  were  jewelers'  fine  saws,  and  as 
we  \vere  entirely  out  of  them  during  one  period  of 
the  fracas  we  were  compe-led  to  make  a  supply. 

•^  OMS' -0003' 

  H-H-M-^yf-t/M/Vt^/W^tA/M  CMI 

lb 

I*-- ■ 

■  j< 

-  i' 

Fiji 

BranTutyi,.   V-,"' 

Ovruoffill'fy 

FIGS.    1   AND   2.      MAKING   AND   HARDENING 

JEWELERS'    SAWS 
Fig-.  1 — Milling  the  teeth.     Fig.  2 — The  method  of  hardening 
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These  saws  are  made  of  round  wire  rolled  to  a  flat 
about  0.008  in.  thick  and  0.020  in.  wide,  with  72  teeth 
per  inch.  When  cut,  they  are  about  5  in.  long  and 
have  teeth  for  3J  in.  of  their  length. 
Owing  to  the  angle  mills  refusing  to  hold  their 

extreme  sharpness  at  the  fine  cutting  edge  we  were, 
for  a  while,  stumped  as  how  to  cut  the  teeth.  The 
solution  was  first  to  block  out  the  spaces  with  a  fine 
slitting  saw  as  shown  at  A,  Fig.  1,  and  then  finish 
with  an  angle  mill  as  shown  at  B.  The  same  method 
applies  to  extremely  fine-tooth  ratchet  wheels.  We  did 
the  hardening  by  tying  the  saws  in  bundles,  packing 
in  a  charcoal-filled  tube,  and  quenching  in  oil  as  shown 
in  Fig.  2. 

Device  for  Re-Chasing  Threads  on  Bolts 
By  J.  V.  Hunter 

The  threads  on  staybolts  and  other  parts  used  in 
boiler  assembly  are  apt  to  get  bruised  and  damaged  by 

being  dropped  on  the  shop  floor  or  bj'  other  accidents. 
In    the    boiler    shop    of    the    Minneapolis    Threshing 

DEVICE  FOR  RE-THREADING  BOLTS 

Machine  Co.,  Hopkins,  Minn.,  the  special  device  shown 
in  the  illustration  has  been  rigged  up  for  quickly  clear- 

ing up  these  damaged  threads  by  running  the  bolts 
through  the  proper  size  of  die.  A  light  steel  frame  has 
been  constructed  and  bolted  to  one  of  the  timber  col- 

umns of  the  shop.  This  frame  has  flat  horizontal  bars 
which  act  as  ways  and  on  which  the  handles  of  an  air 
motor  slide  forward  and  back.  Additional  rods  are  pro- 

vided over  these  so  that  the  air-motor  cannot  throw 
itself  from  the  frame. 

At  the  point  A  is  placed  an  open-top  socket,  into 
which  standard  square  die-blocks  can  be  dropped.  These 
die-blocks  are  provided  with  eye-bolts  to  facilitate  their 
removal,  as  can  be  seen  in  the  accompanying  illus- 
tration. 

The  socket  is  far  enough  to  one  side  of  the  post  so 
that  bolts,  after  passing  through  the  die,  will  clear 
the  timber. 

The  air-motor  is  provided  with  sockets  B  suitable 
for  holding  the  various  bolts  which  are  handled. 

To  operate  the  device  the  workman  drops  the  right 
size  of  die  into  the  holder,  starts  the  bolt  into  the  die 
and  then  pushes  the  motor  forward  so  that  its  socket 
holds  the  bolt  head.  The  motor  is  then  started  in  the 
correct  direction  of  rotation  and  the  thread  re-chased 
as  far  as  desired,  the  motor  being  pushed  forward  by 
hand.  At  the  proper  point  the  motor  is  reversed  and 
the  bolt  is  backed  out  of  the  die. 

Boring  a  Large  Yoke  Bearing 
By  J.  H.  Vincent 

The  illustration  shows  the  method  employed  for 
boring  a  yoke  used  on  a  large  steam  threshing  engine. 
The  fixture  used  is  simple  and  consists  of  little  more 
than  an  arm  which  extends  in  support  of  the  small 
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BORING  A  YOKE  FOR  A  STEAM  THRESHING  ENGINE 

end  of  the  yoke,  together  with  brackets  A  on  its  sides 
with  the  clamps  B  which  serve  to  hold  the  yoke  in 
place.  The  yoke  arm  is  balanced  by  the  arm  C  which 
carries  counterweights. 

The  bracket  D  for  carrying  the  boring  bar  was  also 
locally  made,  and  it  is  bolted  to  the  tool  slide  of  the 
carriage  in  place  of  the  regular  toolpost. 

A  Dishpan  Reflector 
By  Henry  F.  Colvin 

When  the  need  for  more  ships  became  so  urgent,  back 
in  1918,  and  the  shipyards  were  compelled  to  work 
night  and  day  to  produce  them,  the  supply  of  electrical 
equipment  for  floodlight  illumination  became  extremely 
low.  Reflectors  for  the  electric  lamps  were  both  scarce 

and  expensive  and  many  unique  contrivances  were  sub- 
stituted for  them. 

A  shipyard  in  Mo- 
b  i  1  e,  Ala.,  con- ceived the  idea  of 

using  porcelain- 
lined  or  tin  dish- 
pans,  as  illustrated. 

By  pun  ct  u  ri  ng 
them  in  the  middle 
and  inserting  a 

cluster  lamp  socket 
they  were  easily 
converted  into  an 
eflicient  reflector, 
the  handles  being 
used  as  a  means  by 
which    to    suspend 

A  DISHPAN  REFLECTOR  them. 
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Our  Shop  Equipment  News  Record 

GIVING  our  readers  the  latest  n
ews 

of     shop     equipment     in     a     clear, 

quickly   readable   form  is  our  con- 
stant effort. 

Every  maker  of  machine  tools  and  equip- 
ment is  rightly  anxious  to  obtain  the  greatest 

possible  publicity  for  his  product. 

With  this  in  mind  we  want  to  give  our 

readers  a  few  figures  that  will  plainly  show 

what  we  are  doing  for  the  benefit  of  our  field. 

During  the  last  six  months  of  1919  and 
the  first  three  months  of  1 920,  we  had  407 

regular  illuslraled  descriptions  of  new  shop 

equipment.  The  greatest  number  of  illus- 
trated descriptions  of  such  new  equipment 

published  by  ANY  OTHER  PAPER  in 

the  same  period,  was  1 99. 

This  means  that  we  published  over  twice 

the  number  of  regular  illustrated  new  equip- 
ment descriptions  published  by  any  other 

paper. 

Put  in  another  way  the  figures  show  an 

average  of  a  fraction  over  five  illustrated  new- 

tool  descriptions  per  week,  or  twenty-three 
per  month,  more  than  the  number  published 

by  any  one  paper  m  the  field. 

In  addition  to  these  regular  illustrated  de- 

scriptions of  shop  equipment,  the  same  equip- 
ment was  again  illustrated  and  described  a 

few  weeks  later  in  our  Condensed  Clipping 

Index  of  Shop  Equipment,  which  appears  in 

both  our  American  and  English  editions  sev- j 

eral  weeks  apart.  This  index  is  also  trans- 
lated into  French,  so  that  in  reality  each  piece 

of  equipment  receives  three  separate  illustrated 

descriptions — one  regular  and  two  con- 
densed. On  this  basis  we  published  1,221 

illustrated  descriptions  of  shop  equipment  for 

the  nine-month  period  just  passed.  This 

counts  the  French  translations  as  separate  de- 

scriptions, but  does  not  include  the  regular 

repr/n/s  used  in  our  English  edition. 

In  view  of  these  facts,  is  it  any  wonder  that 

in  the  same  period  various  manufacturers  gave 

us  enough  prior  descriptions  of  large  machines 

to  make  fourteen  leading  articles  and  twelve 

major  editorial  articles  in  the  body  of  the 

paper  ? A  considerable  number  of  machine-tool 

builders  continue  to  give  us  all  their  big  de- 

velopments exclusively  year  after  year.  The 

reason  is  plain — they  obtain  such  overwhelm- 
ingly good  results  that  they  consider  no  other 

course,  since  on  articles  of  .this  kind  we  can 

spend  time  and  pains  impossible  on  rush 
articles. 

Our  aim  is  to  publish  as  complete  a  list  of 

new  tools  and  equipment  as  possible  and  to 

get  it  to  our  readers  quicker  than  they  car 

obtain  it  in  any  other  way. 

The  figures  we  have  given  tell  the  tale. 
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Gray  Thread-Milling  Machines 
of  Improved  Design 

By  E.  L.  DUNN,  Associate  Editor,  American  Machinist 

BEFORE  the  war,  thread-milling  machines  were 
generally  considered  as  special  machines  for  pre- 

cision work,  but  when  the  big  demand  came  to  "do 
it  now,"  these  machines  found  instan  favor  with  produc- 

tion engineers.  They  were  used  extensively  on  a  large 
variety  of  work  and  are  now  recognized  as  production 
machines  of  the  first  order.  During  the  war  the  Gray 
Machine  Tool  Co.,  Inc.,  Buffalo,  N.  Y.,  manufactured 

a  great  number  of  thread-milling  machines  that  were 
used  in  the  manufacture  of  shells  and  other  war  mate- 

rial. After  the  signing  of  the  armistice,  the  company's 
engineers  completely  redesigned  the  machines  making 
them  universal  in  type  and  suitable  for  use  on  either 
toolroom  or  standard  production  work.  The  design 
combines,  in  a  compact  and  simple  machine,  ample 
strength,  efficiency  and  a  capacity  to  handle  a  wide 
range  of  work. 

New  Designs  Tksted  in  Regular  Use  Before 
Adoption 

The  first  machines  of  the  new  design  were,  before 
adoption,  installed  in  large  manufacturing  plants  and 
subjected  to  the  severe  tests  of  daily  use  in  regular 
production  work.  The  machines,  shown  in  Figs.  1  and 
2,  will  handle  bar  work,  regular  chucking  work  or  work 
held  between  centers.  On  work  held  in  a  chuck,  internal 
threads  can  be  cut  as  well  as  external.  Where  a  hob  is 
to  be  used  a  plain  cutter  head  is  employed,  but  when 
the  machine  is  required  to  use  a  single  cutter,  it  is 
equipped  with  a  swivel  cutter  head,  so  that  the  cutter 
may  be  swiveled  to  the  same  helix  angle  as  that  of 
ihe  work.  The  work  spindle,  which  is  hollow  to  accom- 

modate bar  work,  is  driven  through  gearing  b.y  a  three- 
step  cone  pulley  at  the  back  of  the  machine,  allowing 

for  three  different  speeds.  The  best  method  of  chucking 
is  by  means  of  a  draw-in  collet  chuck,  with  false  jaws 
for  various  diameters  of  work  and  operated  either  by 
means  of  a  handwheel  or  by  an  air  cylinder,  although 
the  design  of  the  work  spindle  is  such  that  any  standard 
method  of  chucking  can  be  used.  The  carriage  is  sup- 

ported upon  exceptionally  wide  ways  and  is  moved  by 
the  shaft  at  the  front  of  the  machine.  An  automatic 
stop  for  hobbing  work  and  an  adjustable  automatic 
trip  for  milling  long  threads  with  a  single  cutter,  can 
be  supplied  when  required. 

Constructional  Features  of  Type  A  M.4.chine 

In  the  type  A  machine,  shown  in  Figs.  1  and  2, 
the  lead  is  acquired  through  the  threaded  sleeve  and 
nut  on  the  lead-screw  shaft,  which  is  directly  geared 
to  the  work  spindle.  The  threaded  sleeve  can  be  set 
at  any  point  on  its  shaft,  permitting  the  setting  and 
adjusting  of  the  carriage.  This  is  accomplished  by  an 
adjusting  screw  operated  by  the  handwheel  shown  at 
the  right-hand  end  of  the  machine.  The  cross-slide 
has  a  micrometer  dial  to  gage  the  depth  of  cut  and 
moves  on  wide,  flat  bearing  surfaces.  It  carries  the 
swivel  cutter  head  that  is  held  in  a  round  housing 
securely  bolted  in  place.  The  cutter  head  is  substan- 

tially constructed  and  is  provided  with  ball  thrust 
bearings.  The  cutter  spindle  is  made  of  high-carbon 
steel,  hardened  and  ground  and  is  carried  in  bronze 
taper  bearings,  which  allow  all  wear  to  be  taken  up. 
Power  is  transmitted  to  the  cutter  spindle  through 
spiral,  bevel  and  spur  gears  by  a  three-step  cone  pulley 
at  the  back  of  the  machine.  The  gears  are  of  nickel 
steel,  hardened  and  ground,  the  spiral  gears  running  in 
oil.   The  shaft  on  which  the  cone  pulley  is  mounted  ex- 

VIO.    1.      SIZE    "A"    aTANDAKD   SWIVEL    HEAD 
(EOUlPPRD  FOR  BAR  AND  CHUCK  WORK) 

FIG.  2.     SIZE  "A"  SWIVEL.  HEAD  WITH  LONG   BED   (EQUIPPED 
FOR  MILLING  WORK   ON  CENTERS) 
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tends  the  full  length  of  the  machine  and  is  splined, 
allowing  the  head  to  be  moved  to  any  position  along  the 
bed  without  disturbing  the  belt. 

When  milling  threads  with  a  hob,  the  threading  oper- 
ation is  completed  with  one  revolution  of  the  work,  plus 

a  slight  overtravel,  the  hob  being  first  set  to  the  proper 

depth  by  means  of  the  micrometer  dial  on  the  cutter- 
head  cross-slide.  The  feed  is  started  by  throwing  the 
handle  in  front  of  the  headstock  to  the  right,  and  when 
the  work  has  made  one  revolution  the  feed  is  auto- 

matically stopped.  An  adjustable  stop  is  provided  for 
use  when  duplicate  parts  are  being  milled.  The  handle 
referred  to  is  then  thrown  to  the  left,  causing  a  quick 
return  of  the  carriage  to  the  starting  point.  When 
milling  lead  screws  or  other  work  of  considerable  length 
with  the  single  cutter,  where  more  than  one  revolution 
is  required  for  doing  the  work,  a  tripping  device  may 
be  attached.  The  tailstock  is  furnished  for  milling  work 
on  centers.  For  cutting  multiple  threads  on  worms, 
a  special  indexing  plate  is  provided. 

Lubrication  for  the  cut  is  taken  care  of  by  a  geared 
pump  driven  from  the  cone-pulley  shaft.  Every  machine 
is  built  vnth  a  heavy,  deep  cast-iron  oil  pan  between 
the  bed  and  the  legs,  and  the  lubricant,  after  being 
used,  drains  through  a  strainer  into  a  receiver  which  is 
connected  to  the  pump. 
A  very  efficient  oiling  system  is  provided  for  all 

bearings.  A  countershaft  complete  with  tight  and  loose 
pulleys,  a  cone  pulley,  hangers  with  ring  oiler  bearings, 
etc.,  are  furnished  with  each  standard  machine.  The 
larger  size,  type  B,  machine  is  of  the  same  construc- 

tion as  the  A-t>'pe  machine,  with  the  exception  that 
the  various  leads  of  threads  are  obtained  by  means 
of  change  gears,  in  place  of  the  threaded  sleeve  and 
nut,  and  the  machine  is  mounted  on  a  box-type  bed 
of  ample  strength  and  proportion  for  the.  work.  it. is 
designed  for.  The  machines  are  arranged  for  belt  drive, 
but  a  direct-motor  drive  can  be  furnished  when  required, 
and  beds  of  any  reasonable  length  are  supplied  to  suit 
requirements. 

SPECIFICATIONS 
Siac  of  machine    A  B 
Distance  between  centers    1 8  in.  30  in. 
Hole  through  spindle    2  in.  3  in. 
Swing  over  carriage    6  in.  1 2  in. 
Swing  over  ways    1 2  in.  20  in. 
Diameter  of  externa!  threads,  max    7  in.  9  in. 
Diameter  of  internal  threads,  max    6  in.  9  in. 
Spindle  diameter,  for  multiple  cutter    J  in.  I  in.  and  \\  in. 
Snindie  diameter,  for  single  cutter    1  i  in.  '  I  ̂"■ 
Floor  space    36x54  in.  40x88  in. 
Net  weight    1,600  lb.  3,1001b. 

A  Banker's  View  of  the  Foreign 
Trade  Outlook* 

The  year  1919  was  one  of  great  industrial  and  com- 
mercial activity  in  the  United  States.  It  was,  however, 

a  year  which  disappointed  many  of  the  hopes  and  also 
many  of  the  fears  that  were  commonly  entertained  at  its 
inception.  Twelve  months  ago  it  was  generally  hoped 
that  the  war-stricken  countries  of  Europe  would  swiftly 
turn  their  energies  to  the  activities  of  peace.  The 
principle  fear  was  that  the  process  of  transition  would 
bring  with  it  a  large  and  sudden  reduction  of  prices 
and  a  temporary  disturbance  of  industry  with  unem- 

ployment of  labor.  But  it  was  hoped  that  this  would 
quickly  give  place  to  a  resumption  of  production. 

Without  going  into  the  reasons  why  things  did  not 
turn  out  in  this  way,  it  is  sufficient  to  note  that  in  1919 

•Excerpt    from   the   report   of   the   president   of   the    American 
International   Corp. 

the  continent  of  Europe  did  not  resume  production 
on  a  self-supporting  scale  but  continued  to  draw  largely 
on  the  American  continent  and  the  Far  East  for  sup- 

plies of  food,  raw  material  and  machinery.  Moreover, 
most  of  the  principal  European  nations  continued  to 
create  debt  both  by  loans  and  by  further  emission  of 
paper  money.  The  United  States  last  year  sent  to 

Europe  almost  four  and  one-half  billion  dollars'  worth 
of  goods  over  and  above  the  amount  imported  from 
Europe.  A  small  proportion  of  these  four  and  one- 
half  billions  has  been  settled  by  the  sale  of  our  own 
.securities  held  abroad  but  the  largest  part  has  been 
met  by  borrowing  in  various  forms.  Probably  one-third 
of  the  amount  is  represented  by  current  credits.  In 
these  facts  we  have,  in  large  measure,  the  explanation 
of  the  stringent  money  market  in  the  United  States, 
and  the  collapse  of  the  rates  for  exchange  on  European 
countries  together  with  the  continuance  of  high  prices 
for  commodities  both  here  and  abroad. 

Conditions  of  this  sort  bring  in  the  end  their  own 
cure.  The  larger  European  countries — especially  Great 
Britain  which  took  nearly  45  per  cent  of  the  1919 
exports  above  referred  to — realize  that  the  time  has 
come  to  stop  the  creation  of  neW'  debt  and  further  dilu- 

tion of  paper  currencies,  and  to  make  national  budgets 
that  will  balance.  While  the  central  and  eastern  nations 
will  for  some  time  to  come  require  food  and  material 
to  an  extent  much  in  excess  of  their  capacity  to  produce, 
it  seems  clear  that  from  now  on  the  larger  nations 
will  tend  to  rely  less  upon  the  outside  world  and  more 
upon  their  own  resources  for  all  commodities  other 
than  those  food  supplies  and  raw  materials  which  they 
must  have  and  cannot  at  present  produce  for  themselves. 
It  is  also  clear  that  the  volume  of  fheir  manufactured 
exports  will  tend  to  increase  largely.  In  this  respect. 
Great  Britain  has  already  shown  a  remarkable  capacity 
of  recuperation  and  one  which  is  increasing  rapidly,  as 
indicated  by  her  monthly  trade  returns.  This  is  a  very 

satisfactory  sign  not  merely  as  regai'ds  Great  Britain 
herself  but  as  regards  Europe  as  a  whole,  for  despite 
her  own  difficulties  with  exchange  she  is  aiding,  by 
means  of  credits,  the  smaller  nations. 

Once  the  European  continent  is  fairly  started  in 
economic  convalescence  by  means  of  balanced  budgets 
and  sound  currency  policies,  the  United  States  may  look 
with  confidence  to  the  future  as  full  of  opportunity 
for  American  capital  and  American  initiative  in  foreign 
fields.  It  is  true  that  trade  currents  may  be  changed 
in  some  respects  for  a  while.  Europe  will  probably 
buy  from  us  in  smaller  amounts  and  sell  to  up  in  larger 
amounts  than  in  former  times,  for  only  in  this  way  can 
she  pay  the  interest  due  to  us  on  what  she  owes.  But 
new  markets  are  opening.  Silver  is  the  monetary  stan- 

dard for  a  group  of  nations  in  the  Far  East  whose 

aggregate  population  is  probably  one-half  the  total 
population  of  the  globe.  The  rise  in  silver  has  enorm- 

ously increased  the  purchasing  power  of  these  peoples 
so  far  as  the  rest  of  the  world  is  concerned.  The 
South  American  nations  have  been  materially  enriched 
by  the  war  which  gave  them  a  wide  and  profitable 
market  for  their  natural  products  and  enabled  them 
to  put  their  exchange  rates  with  the  outside  world  on 
a  satisfactory  basis,  to  the  great  benefit  of  their  pur- 

chasing power.  All  this  spells  opportunity  for  the 
United  States  which,  alone  among  the  great  nations  in 
the  world,  possesses  not  merely  enormous  natural  re- 

sources but  also,  under  normal  conditions,  a  large 
available  capital. 
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Shop  Courses  in  Metallurgy  at  the  Michigan 
Agricultural  College 

By  H.  B.  dirks  
■ /*^ Professor  of  Mechanical  Ensineciing:,  .Michigan  Agricultural  Pollege 

This  article  gives  an  idea  of  what  is  being  done 
to  train  men  for  practical  work  in  metallurgy, 
especially  in  the  heat  treatment  of  steels  for 
automobile  ttse.  To  supply  the  demand  for  men 
so  trained,  the  special  courses  ivhich  are  here 
described  have  been  established  at  the  Michigan 
Agricultural  College. 

TO  MEET  the  demand  for  technically  trained  men 
in  the  foundries,  heat-treating  plants  and  labora- 

tories of  the  automotive  and  other  industries,  the 
Michigan  Agricultural  College  provides  for  its  students 
in  Mechanical  Engineering,  courses  in  foundry  and  steel 

FIG.    1. A  I'AIiT  OF  THE  B'URNACli  EQUIPMENT. 
SIGNAL  LIGHTS  CAN   ALSO  BE  SEEN 

THE 

treating  based  upon  the  metallurgical  aspects  of  the 
subjects. 

In  the  sophomore  year,  which  is  divided  into  three 
terms  of  about  twelve  weeks  each,  the  students  receive 
instruction  as  follows: 

Fall  Term — Four  hours  per  week  in  the  foundry  and 
four  hours  per  week  in  the  forge  shop  are  required. 
The  foundry  work  is  practical  work  in  hand  and 
machine  molding,  melting,  pouring,  cleaning  and  trim- 

ming castings  in  iron,  brass,  bronze  and  aluminum  and 
in  core  making.  The  forge  work  is  practical  work  in 
forginp  and  welding  iron  and  steel,  and  in  hardening 
and  tempering  steel  for  hand  tools  and  machine  tools. 
Both  of  these  courses  are  in  charge  of  competent 
instructors  who  have  thoroughly  learned  their  respec- 

tive trades. 

Winter  Term — This  course  comprises  four  hours  per 
week  in  the  foundry  and  two  recitations  per  week  in 
the  class  room.  The  foundiy  work  emphasizes  com- 

mercial methods  and  gives  special  attention  to  mixtures, 

especially  for  cast  iron.  The  students  learn  by  experi- 
ment and  by  study  of  the  cupola,  pig  iron,  scrap,  flux, 

and  alloys  to  make  a  melt  which  will  produce  a 
predetermined  analysis  or  grade  of  castings.  The 
recitations  cover  the  manufacture  of  pig  iron  and  the 
principles  of  founding.  Lectures  set  forth  the  special 
problems  of  bras.s  and  aluminum  and  direct  the  atten- 

tion of  the  student  to  the  practical  applications  of  theory 

and  accumulated  knowledge.  Moldenke's  "Principles  of 
Iron  Founding"  is  used  as  a  text  and  visits  of  inspec- 

tion to  the  foundries  of  Lansing  tie  all  instruction 
work  to  the  real  thing. 

Spring  Term, — The  work  of  this  term  is  devoted  to 
the  heat  treatment  of  plain  carbon  steel,  and  the  instruc- 

tion is  given  in  four  hours  of  laboratory  and  two 
recitations  per  week.  The  student  experiments  in  hard- 

ening, tempering,  annealing  and  casehardening  and 
gets  experience  in  hardness  testing  and  temperature 
measurement.  Recitations  and  lectures  cover  the  manu- 

facture of  steel  and  the  heat  treatment  of  plain  carbon 
steel.  Visits  of  inspection  to  the  auto  factories  of 

Lansing  supplement  the  above,  and  Bullens'  "Steel  and 
Its  Heat  Treatment"  is  the  text.  Electrical  engineer- 

ing students  also  take  these  same  courses,  but  the 

practical  and  classroom  work  is  given  a  "slant"  toward 
the  materials  used  in  electrical  practice. 

The  classroom  and  other  technical  instruction  of  the 
above  courses,  as  well  as  the  supervision  of  the  practical 
work,  is  in  the  hands  of  a  technically  trained  man  who 

has  been  "through  the  mill"  of  the  practical  side  of 
the  subjects. 

Study  in  the  Senior  Year 

In  the  senior  year,  mechanical  engineering  students 
who  are  especially  interested  in  automotive  and  indus- 

trial engineering  are  given  advanced  work  as  follows: 
Fall  Term — This  advanced  course  in  the  heat  treat- 

ment of  steel,  supplementing  the  work  of  the  sophomore 
year,  is  a  study  of  the  heat  treatment  of  alloy  steels, 
including  high-speed  steel,  by  means  of  one  recitation 
and  four  hours  of  laboratory  per  week.  Specifications 
of  physical  properties,  chemical  analysis  and  heat 
treatment  are  made  for  every  metal  part  of  the  auto- 

mobile. Forgings  of  all  the  important  parts  of  the 
auto  are  heat  treated  and  test  pieces  cut  and  tested  to 

PIG.  2.  CYANIDE  POTS,  LEAD  POTS  AND 
TEMPERING  BATHS 
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PIG.    3. LEEDS  AND  NORTHRUP  TRANSFORMATION- 
POINT  APPARATUS 

PIG.    4. A    CORNER    OF    THE    METALLOGRAPHY 
LABORATORY 

check  the  physical  properties.  The  machining  prop- 
erties as  aflfected  by  heat  treatment  are  indicated.  The 

forging  and  heat  treating  of  high-speed  steels  are 
practiced,  and  the  results  of  their  use  in  the  shop 
are  observed  under  various  conditions.  Bullens'  "Steel 

and  Its  Heat  Treatment,"  collateral  reading  and  inspec- 
tion trips  are  used  to  supplement  the   instruction. 

Winter  Term. — Four  hours  per  week  in  the  laboratory 
and  one  recitation  per  week  in  metallography,  or  the 
study  of  the  micro-structure  of  metals  is  given.  Studies 
are  made  of  annealed  steel  of  various  carbon  contents, 
of  hardened  and  tempered  steel  and  of  the  impurities 
occurring  therein,  as  well  as  of  the  technique  of  metal- 

lography as  applied  in  practical  work.  Sauveur's 
"Metallography  and  Heat  Treatment  of  Iron  and  Steel" 
is  the  text  and  inspection  trips  to  factory  laboratories 
are  utilized. 

Spring  Term — Ten  to  sixteen  hours  per  week  may  be 
devoted  by  the  interested  student  to  the  study  of 
problems  of  current  interest  to  manufactures  of  steel 
products,  the  aim  being  by  proper  direction  and  corre- 

lation of  the  work  of  the  student  to  contribute  some- 
thing to  the  solution  of  those  problems. 

The  equipment  for  carrying  on  this  work  is  very 
similar  to  that  used  in  actual  practice  except  that, 
since  the  shops  are  operated  as  laboratories,  they  con- 

tain more  laboratory  apparatus  than  an  ordinary  shop 
or   foundry. 

The  equipment  of  the  forge  shop  consists  of  forty 
down-draft  forges,  shears,  grinding  wheels,  buffing 
wheels  and  a  complete  set  of  tools  for  each  student. 

For  heat  treating  there  are  eleven  furnaces  of  various 
sizes,  some  being  shovm  in  Fig.  1,  and  several  lead  pots, 
cyanide  pots  and  tempering  baths,  as  shown  in  Fig.  2. 
The  lieeds  and  Northrup  pyrometer  equipment  includes 
a  transformation-point  apparatus,  shown  in  Fig.  3. 
There  are  several  makes  of  pyrometers  and  the  equip- 

ment necessary  to  accurately  calibrate  them.  For 
hardness  testing  several  scleroscopes  and  a  Brinell  ma- 

chine are  used. 

In  the  metallography  laboratory,  shown  in  Fig.  4, 
Bausch  and  Lomb  microscopes  and  cameras  are  used. 
In  addition  to  them  there  are  several  polishing  stands, 
electrical  furnaces  with  pyrometer  equipment  and  a 
dark  room. 

The  foundry  equipment  consists  of  one  cupola,  two 
gas-flred  crucible  furnaces  for  brass  and  aluminum,  a 
core  oven,  several  molding  machines,  flasks  and  a  com- 

plete set  of  molding  tools  for  each  student. 
Credit  is  due  Prof.  J.  A.  Poison,  formerly  head  of  the 

Mechanical  Engineering  Department,  for  suggesting  the 
above  courses.    The  development  of  this  work  has  been 

due  to  Prof.  W.  G.  Hildorf,  who  is  at  present  in  charge 
of  all  the  work  except  that  in  metallography,  which  is  in 
direct  charge  of  Prof.  H.  L.  Publow  of  the  Chemical 
Engineering  Department. 

Relation  of  Bearing  Construcrion 
to  Chattering 

By  Martin  H.  Ball 

In  studying  the  causes  of  chattering  in  machine  tools 
it  has  occurred  to  the  writer  that  much  of  this  trouble 
may  be  due  to  the  impairment  of  the  bearing  between 
moving  parts  by  reason  of  unequal  expansion  from 
varying  temperatures,  springing  of  the  parts  by  clamp- 

ing work  to  or  upon  them,  and  similar  causes. 
Some  observations,  taken  recently  of  a  lathe  carriage 

to  which  had  been  bolted  a  piece  of  work  for  boring 
with  a  bar  between  centers,  leads  me  to  believe  that 
not  only  this  but  other  classes  of  tools  might  be 
improved  by  making  the  bearings  of  sliding  members 
of  such  shape  that  they  will  be  subject  to  the  least 
possible  distortion  from  any  condition  likely  to  prevail 
in  ordinary   usage. 

A  machine  that  is  provided  with  a  V-shaped  slide 
on  one  side  and  a  flat  one  on  the  other  will  automatically 
adjust  itself  to  changes  caused  by  varying  tempera- 

tures between  the  moving  part  and  the  bed  of  th( 
machine,  and  it  would  seem  that  such  constructici 
might  be  adopted  to  advantage  in  many  places. 
When  the  double  V-bearing  is  used  and  for  any 

reason  one  or  other  of  the  members  becomes  distorted, 
the  bearing  surface  is  reduced.  Instead  of  having  a 

bearing  on  both  sides  of  both  V's  the  bearing  will  be 
only  on  the  inside  or  the  outside  faces  of  each  V  accord- 

ing to  the  direction  of  the  distortion,  and  will  therefore 
be  deprived  of  its  proper  support.  In  fact,  the  distorted 
member  may  be  tilted  to  the  extent  of  the  misfit  in 
whichever  direction  pressure  may  happen  to  be  applied. 

Of  course  the  difference  in  temperature  of  two  parts 
of  the  same  machine  is  usually  small,  but  little  as  it 
is,  it  would  seem  to  be  worth  while  to  make  a  study 
of  conditions  with  a  view  to  eliminating  its  possibil- 

ities for  evil;  especially  in  consideration  of  the  fact 
that  the  combined  V  and  flat  bearing  is  much  more 
easily  fitted,  and,  other  things  being  equal,  the  job  Ihat 
is  easiest  to  do  is  generally  the  best  done. 

It  would  be  interesting  to  hear  from  some  of  the 
machine-tool  builders  on  this  subject  and  get  the  rea- 

sons, if  any  exist,  why  this  construction  should  not  be 
applied  to  planer  platens. 
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Knowing  Your  Insurance  Policy 
By  CHESLA  C.  SHERLOCK 

You  will  probably  admit  that  there  are  a  great 
many  legal  point/;  pertaining  to  insurance  with 
which  you  are  not  familiar  in  regard  both  to 
your  otvn  personal  policy  and  to  those  which  your 
firm  holds.  This  article,  which  is  the  beginning 
of  a  series,  treats  of  insurance  in  general  as 
viewed  from  the  standpoint  of  the  law,  and  it 
defines  the  principal  kinds  of  insurance  mth 
special  emphasis  on  those  types  which  are 
encountered  in  industry. 

I.  General  Terms  and  Definitions 

INSURANCE  has  come  to  be  one  of  the  most  impor- 
tant elements  in  our  present  business  life;  in  fact, 

many  who  are  in  a  position  to  know  claim  that 
modem  business  as  we  know  it  would  never  have  been 
possible  but  for  the  advantages  offered  by  insurance 
in  some  form  or  other. 

In  the  field  of  the  law,  insurance  has  assumed  a 
constantly  growing  importance  until  today  it  is  one 
of  the  most  important  branches  of  our  jurisprudence. 
Its  importance  in  the  field  of  the  law  is  no  less  great 
than  it  is  in  the  field  of  business.  In  fact,  the  growth 
of  insurance  in  both  fields  has  been  practically  the 
same. 

It  would  be  impossible  for  us  to  more  than  point 
out  the  general  principles  of  the  law  governing  so 
important  a  subject.  The  insurance  cases  decided  by 
the  courts  are  legion;  and  the  number  is  constantly 
growing.  One  of  the  textbook  writers  has  brought 
together  five  large  volumes  on  the  subject;  there  are 
numerous  other  works  upon  the  law  of  insurance,  all 
showing  that  there  is  much  to  be  said  upon  the  subject. 

In  arranging  this  discussion,  we  have  tried  to  leave 
out  all  considerations  that  do  not  intimately  relate 
themselves  to  insurance  law  as  it  applies  to  business 
conditions  generally  over  the  country,  particularly  to 
industrial  business  conditions.  At  the  same  time,  we 
have  tried  to  leave  out  nothing  that  should  be  said. 
In  short,  our  purpose  has  been  to  give  to  the  busy 
business  man  and  industrial  leader  a  short,  concise, 
readable  discussion  of  the  things  he  ought  to  know 
about  his  insurance,  whatever  its  form. 

Definitions  of   Insurance 

In  the  first  place,  what  is  insurance?  Joyce,  a  lead- 

ing authority,  defines  it  as  follows :  "Insurance,  strictly 
defined,  is  a  contract  whereby  one  for  a  consideration 
agrees  to  indemnify  another  for  liability,  damage  or 
loss  by  certain  perils  to  which  the  subject  may  be  ex- 

posed, but  the  contracts  of  life  insurance  and  accident 

insurance  are  not  strictly  contracts  of  indemnity." 
Emerigon,  an  early  authority,  defined  it  as  "a  con- 

tract by  which  one  promises  indemnity  for  things 
transported  by  sea,  deducting  a  price  agreed  upon 
between  the  assured,  who  makes  or  causes  to  be  made 
the  transport,  and  the  insurer,  who  takes  upon  himself 
the  risk  and  burdens  him.self  with  the  event." 

This  definition  relates,  of  course,  to  marine  insurance. 

but  that  is  due  to  the  fact  that  in  the  time  of  Emerigon 
it  was  the  only  form  of  insurance  known  in  the  busi- 

ness world.  Most  early  discussions  and  definitions 
relate  entirely  to  marine  insurance. 

In  a  Minnesota  case,  it  was  held  that  "the  word 
'insurance'  in  common  speech  and  with  propriety  is 
used  quite  as  often  in  the  sense  of  contract  of  insurance 
or  act  of  insuring,  as  in  that  expressing  the  abstract 

idea  of  indemnity  or  security  against  loss  " 
In  Illinois,  the  court  said:  "Insurance  is  an  agree- 

ment by  which  the  insurer,  for  a  consideration,  agrees 
to  indemnify  the  assured  against  loss,  damage  or 
prejudice  to  certain  property  described  in  the  agree- 

ment, for  a  specified  period,  by  reason  of  specified 

perils." 

In  New  York,  the  court  defined  it:  "A  contract  of 
insurance  is  intended  as  an  indemnity  against  an  uncer- 

tain event,  which,  if  it  occurs,  will  cause  loss  to  the 

assured." 
In  Delaware,  the  court  said:  "An  insurance  in 

relation  to  property  is  a  contract  whereby  the  insurer 
becomes  bound  for  a  definite  consideration,  to  indemnify 
the  insured  against  loss  or  damage  to  certain  property 
named  in  the  policy,  by  reason  of  certain  perils  to  which 

it  may  be  exposed." 
In  another  case,  it  was  said:  "Insurance  is  a  con- 

tract by  which  the  one  party,  in  consideration  of  a 
price  paid  to  him  adequate  to  the  risk,  becomes 
security  to  the  other  that  he  shall  not  suffer  loss, 
damage  or  prejudice  by  the  happening  of  the  perils 
specified  to  the  certain  things  which  may  be  exposed 
to  them.  If  this  be  the  general  nature  of  the  contract 
of  insurance,  it  follows  that  it  is  applicable  to  protect 
men  against  uncertain  events  which  may  in  any  way 
be  of  disadvantage  to  them;  not  only  those  persons  to 
whom  positive  loss  may  arise  by  such  events  occasion- 

ing the  deprivation  of  that  which  they  may  possess,  but 
those  also  who  in  consequence  of  such  events  may  have 
intercepted  from  them  the  advantage  or  profits,  which 
but  for  such  events  they  would  acquire  according  to 

the  ordinary  and  probable  course  of  things." 
The  Pennsylvania  court  defines  the  matter  in  a  little 

different  way:  "Insurance  is  a  contract  of  indemnity, 
in  which  the  parties  may  stipulate  for  the  time  and 
the  manner  in  which  the  indemnity  shall  be  made,  and 

the  law  will  enforce  such  contract." 

More  Definitions  Not  Necessary 

It  is  not  necessary  for  us  to  repeat  any  more  of  the 
definitions  which  have  been  handed  down  upon  the  gen- 

eral subject  of  insurance.  The  above  are  complete 
enough  to  give  anyone  a  correct  idea  as  to  what  the 
legal  definition  is.  These  definitions  all  have  a  reason 
and  it  will  be  noted  that  while  they  vary  slightly,  they 
express  common  requisites  which  we  will  discover  later 
are  very  necessary  to  the  insurance  contract  if  it  is  to 
stand  the  test  of  the  courts. 

Sharpe  defined  fire  insurance  as  "a  contract  to 
indemnify,  in  whole  or  in  part,  one  having  an  insurable 
interest  in  property  from  loss  or  damage  caused  by  fire 

to  the  property  insured." 
The  Earl  of  Halsbury's  Laws  defined  it:    "A  contract 
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of  fire  insurance  is  a  contract  by  which  the  insurer 
agrees,  for  a  valuable  consideration  (usually  called  a 
premium),  to  indemnify  the  assured,  up  to  a  certain 
amount  and  subject  to  certain  terms  and  conditions, 
against  loss  or  injury  by  fire  which  may  happen  to  the 

property  insured  during  a  specified  period." 
Another  English  authority  said:  "Fire  insurance 

is  a  contract  whereby,  in  consideration  of  the  payment 
of  an  agreed  premium,  the  insurer  undertakes  to  make 
good  to  the  assured  any  loss  or  damage  which  may 
happen  to  specified  property  during  a  stipulated  period. 
Fire  policies — in  this  respect  differing  from  marine 
policies — are  usually  for  a  specified  sum,  which  bears 
no  necessary  relation  to  the  value  of  the  property 
insured.  The  amount  payable  in  case  of  loss,  therefore, 
is  not  determined  by  the  value  of  the  property  insured 
and  injured,  but  simply  by  the  amount  of  the  damage. 
The  sum  payable  can  in  no  case  exceed  the  amount 
named  in  the  policy;  but  as  the  contract  is  a  contract 
of  indemnity,  if  the  loss  is  less  the  amount  for  which 

the  insurer  is  liable  will   also  be  less." 
The  California  statutes  provide  that  fire  insurance 

includes  "insurance  against  loss  or  damage  by  fire, 
lighvning,  windstorm,  tornadoes  or  earthquakes." 

Industrial    Insurance 

Joyce  defines  industrial  insurance:  "Industrial  insur- 
ance is,  except  where  otherwise  defined  by  statute,  an 

insurance  upon  life,  for  a  small  or  limited  amount  in 
consideration  of  a  premium  payable  in  small  install- 

ments and  collectable  weekly,  or  at  some  other  short 

periodical  interval."  He  later  adds  that  it  amounts, 
in  fact,  to  "burial  insurance." 

"Industrial  insurance,"  as  it  is  used  in  this  connec- 
tion, is  not  to  be  confused  with  workmen's  compensa- 
tion insurance,  for  the  latter  form  is  generally  a  risk 

entirely  under  state  control  and  authority.  It  is  seldom 
permitted  to  be  a  voluntary  risk  under  existing  laws, 
so  that  we  will  not  treat  it  in  this  connection,  but  by 
casual  reference  later  in  the  discussion. 

Industrial  insurance  usually  relates  to  that  form  of 

insurance  which  is  carried  by  employee's  organizations 
and  from  premiums  paid  out  of  the  pay  checks  of  the 
workers  at  stated  regular  intervals.  It  usually  relates 
to  sick  insurance,  disability  and  burial  benefits,  payable 
out  of  a  common  fund  created  by  the  premium  payments 
of  the  members  of  the  fund. 

Burial  insurance  is  a  valid  form  of  life  insurance. 
Usually  it  is  for  the  purpose  of  providing  a  burial 
worth  a  certain  specified  sum  for  the  members  upon 
death.  Payment  is  usually  made  by  means  of  regular 
contributions  into  the  common  fund  each  pay  day.  It 
has  been  held,  however,  that  a  contract  of  such  insurance 
was  void  and  against  public  policy  where  it  specified 
that  a  certain  undertaker,  designated  as  an  official 
undertaker,  should  perform  all  of  the  services  and  that 
all  burials  should  be  through  him. 

Workmen's  Compensation  Insurance  is  largely  com- 
pulsory. Says  one  authority:  "It  is  only  by  the  loose 

use  of  language  that  the  term  'insurance'  can  be 
applied  to  the  system.  It  is  in  reality  an  elaborate 
system  of  poor  relief,  and  its  success  or  failure  has 
little  significance  for  the  question  of  practicability  of 
the  public  management  of  insurance  on  scientific  prin- 

ciples. It  is  also  said  that  compulsory  insurance,  where 
and  in  so  far  as  it  is  at  the  expense  of  the  employers, 
is  in  effect  simply  a  liability  to  pay  compensation  for 

accidental  injuries  to  employees,  with  a  legal  obligation 

added  to  insure  its  payment,"  and  "the  principles  of 
the  compensation  law  are  developments  of  the  negligence 

law." 

An  English  case  has  said  of  the  English  Compensation 

Act:  "That  act  has  rendered  it  practically  necessary 
for  all  who  desire  to  avoid  the  risk  of  bankruptcy,  and 
who  cannot  afford  to  be  their  own  insurers,  to  insure. 
Tens  of  thousands  of  small  shopkeepers  with  one  assist- 

ant, lodging-house  keepers  and  others  with  one  'general,' 
small  farmers,  tenants  of  small  buildings,  and  the  like 

with  one  man,  are  driven  to  insure." 
While  the  Engli.sh  act  may,  in  effect,  require  this 

action,  it  may  be  said,  in  passing,  that  most  of  the 
American  acts  do  not  apply  in  this  narrov/,  limited  way 
to  the  man  with  only  one  employee,  although,  in  some 
jurisdictions  they  may.  In  the  majority  of  instances 
they  apply  to  workmen  numbering  three  to  five.  What 
has  been  said  of  the  smaller  number  in  England,  how- 

ever, is  fairly  representative  of  what  takes  place  here 
where  the  employer  is  covered  according  to  the  terms 
of  the  law. 

Workmen's  compensation  insurance  is,  therefore,  not 
properly  a  true  contract  of  insurance  in  the  sense  that 
other  forms  of  insurance  are,  for  it  is  compulsory  in 
a  large  measure  and  applies  to  a  purpose  which  does  not 
ordinarily  exist  in  other  forms  of  insurance.  For  that 
reason,  we  will  omit  any  large  discussion  of  it  in  these 
remarks. 

Accident  and  Casualty  Insurance 

Accident  insurance,  as  it  is  known  in  the  insurance 
world,  is  a  contract  whereby  one  party  agrees  to 
indemnify  another  against  accidental  personal  injury, 
or  to  pay  a  certain  sum  of  money  in  case  death  is 
caused  by  the  accident.  The  contract  is  very  similar  to 
that  in  the  case  of  life  insurance  for  it  seeks  to 
indemnify  one  against  bodily  hurt  by  accident,  or  to 
pay  a  certain  sum  in  case  the  accidental  injury  causes 
death.  In  this  latter  respect  it  is  similar  to  a  life  in- 

surance contract. 

Since  the  words  "accident"  and  "casualty"  have  a 
very  similar  meaning  in  many  respects,  people  often 
arrive  at  the  conclusion  that  accident  insurance  and 
casualty  insurance  are  one  and  the  same  thing.  They 
may  be,  but  usually  they  are  not. 

The  following  distinction  was  drawn  in  Massachu- 

setts, it  being  said  that  the  "distinguishing  feature 
of  what  is  known  in  our  legislation  as  "accident  insur- 

ance' is  that  it  indemnifies  against  the  effects  of 
accidents  resulting  in  bodily  injury  or  death.  Its  field 
is  not  to  insure  against  loss  or  damage  to  property, 
although  occasioned  by  accident.  So  far  as  that  class 

of  insurance  has  been  developed  it  has  been  with  ref- 
erence to  boilers,  plate-glass,  and  injuries  to  property 

by  street  cars,  etc.,  and  perhaps  injury  to  domestic 

animals,  and  is  known  as  'casualty  insurance.'  " 
In  an  Iowa  case,  Justice  Weaver  said:  "It  cannot  be 

said  that  their  definition  has  been  very  accurately 

settled  by  the  courts.  Strictly  and  literally  'casualty' 
is  perhaps  to  be  limited  to  injuries  which  arise  solely 
from  iiccident  without  any  element  of  conscious  human 
design  or  intentional  human  agency;  or,  as  it  is  some- 

times expressed,  inevitable  accident,  something  not  to 
be  foreseen  or  guarded  against.  But  in  ordinary  usage 

'casualty,'  like  'accident,'  is  quite  commonly  applied  to 
losses    and    injuries    which    happen    suddenly,    unex- 
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pectedly,  not  in  the  usual  course  of  events,  and  without 
any  design  on  the  part  of  the  person  suffering  from  the 
injury.  Nor  does  the  fact  that  the  conscious  or  intended 
act  of  some  other  person  producing  it,  take  from  such 

injury   its  character  of  an  accident  or  casualty." 
In  Kentucky,  the  court  said  that  employer's  liability 

"is  insurance  taken  out  by  an  employer  to  protect  him 
against  loss  on  account  of  injury  to  his  employees  while 
engaged  in  his  service.  It  is  recognized  as  a  distinct 
class  of  accident  insurance  business,  and  yet  it  is  com- 

mon knowledge  that  most  accident  insurance  companies 

carry  a  line  of  employer's  liability." 
"Under  a  policy  of  this  description  the  insurance  com- 

pany undertakes  to  indemnify  the  assured  against  his 
liability  to  pay  damages  and  costs,  in  case  any  person 
may  sustain  injury  by  accident,  and  claim  compensation 

against  the  assured,"  is 
the  definition  placed  by  an 
English  authority.  It  is 
to  be  distinguished  from 

workmen's  compensation, 
in  that  the  employer's 
liability  can  extend  to  al- 

most any  form  of  accident, 
while  in  the  case  of  work- 

men's compensation  only 
those  accidents  arising 
out  of  and  in  the  course 
of  the  employment  would 
be  covered.  There  are 
various  other  forms  of 
insurance  which  the  busi- 

ness man  will  want  to  be 
familiar  with.  Because 
life  insurance  is  largely 
a  personal  matter  with 
the  business  man,  it  has 
not  been  treated  herewith, 
except  in  a  casual  manner, 
although  what  is  said  subsequently  in  other  discussions 
will  apply  equally  well  to  it. 

According  to  Joyce,  "guaranty  insurance  is  a  contract 
whereby  one  for  a  consideration  agrees  to  indemnify 
another  against  loss  arising  from  the  want  of  integrity, 
fidelity  or  insolvency  of  employees  and  persons  holding 
positions  of  trust,  against  insolvency  of  debtors,  losses 
in  trade,  losses  from  non-payment  of  notes  and  other 
evidences  of  indebtedness,  or  against  other  breaches  of 

contract." 
Title  Guaranty  Insurance 

Title  guaranty  insurance  is  that  type  of  insurance  in 

V'hich  one  for  a  consideration  agrees  to  protect  another's 
title  to  property  (real  estate),  or  "which  insures  against 
ill  lo.ss  or  damage,  not  in  excess  of  a  specified  sum,  which 
assured  may  sustain  by  reason  of  existing  defects  or 
unmarketableness  of  a  title  to  a  described  estate,  mort- 

gage or  interest,  or  because  of  liens  and  encumbrances 
changing  the  same,  as  of  the  date  of  the  policy,  with 
certain  exceptions;  or  by  reason  of  defects  in  the  title 
of  the  mortgagor  in  the  mortgaged  estate,  or  mortgage 
interests." 

In  a  Connecticut  case,  it  was  said  that  "strike  insur- 
ance may  be  defined  as  a  contract  whereby,  for  a  con- 

sideration, the  insurer  agrees  to  indemni^'y  and  guaran- 
tee firms,  corporations  or  other  persons  carrying  on 

manufacturing  against  damage  or  loss,  directly  or  indi- 
rectly,  resulting  from   any   interference   with,   or  sus- 

Railway  Master  Mechanics'  Resolution 
WHEREAS,  A  bill  for  the  adoption  of  the  metric 

system  in  the  departments  of  the  Federal  Govern- 
ment has  been  reported  favorably  to  the  House  of 

Representatives ; 
WHEREAS,  We  consider  that  the  only  effect  of 

such  a  law  will  be  the  creation  of  a  government 
metric  system  and  the  continuation  of  the  existing 
system  in  ordinary  commerce  and  industry; 
WHEREAS,  It  is  evident  that  the  confusion 

resulting  from  such  a  condition  of  things  would  be 
intolerable; 
WHEREAS,  We  believe  a  change  in  the  system  of 

weights  and  measures  used  by  the  people  at  large 
to  be  impossible;  therefore  be  it 
RESOLVED,  By  the  American  Railway  Master 

Mechanics'  Association,  in  convention  assembled,  that 
we  condemn  all  legislation  Intended  to  promote  the 
adoption  of  the  metric  system  in  this  country. 

pension  of  business  or  the  use  or  operation,  wholly  or 
partly  of  a  manufacturing  establishment  by  reason  of  an 

employees'  strike." Rent  insurance  is  that  form  of  insurance  which  guar- 
antees against  loss  of  rents  to  a  lessor,  resulting  from 

rendering  the  property  untenantable;  or  against  loss 
to  the  tenant  by  reason  of  obligation  on  his  part  to  pay 

the  rent,  as  the  result  of  fire  or  other  damage." 
The  nature  of  a  contract  of  insurance  is  something 

at  once  confusing  and  hard  to  understand  on  the  part 
of  many  people.     In  the  very  first  instance,  an  agree- 

ment of  insurance,  or  an  insurance  policy,  is  a  contract, 
first,  last  and  always.    As  a  contract,  it  is  subject  to  all 
the  elements  of  an  ordinary  contract,  and  a  number  of 
other  elements  peculiar  to  it  as  a  contract  of  insurance. 

There  must  be  competent  parties,  a  valid  subject-mat- 
ter,   a   proper    considera- 

tioi^   and   it   must  be   in 

writing,  although  the  con- 
tract of  insurance  may  be 

in   force   as   soon   as  the 
meeting     of     the     minds 
takes   place.     Indeed   the 
difficulty  of  proof  makes 

it  imperative  that  the  con- 
tract be  in  writing,  aside 

from  any  statutory  regu- 
lation   that    may    be    im- 
posed   upon    the    subject. 

The    most    important   es- 
sential additional  element 

in  the  contract  of  insur- 
ance   is    the    necessity    of 

risk.    Risk  is  an  essential 
element   and    there   must 
be  risk,  if  the  contract  of 
insurance  is  to  be  valid. 
Indeed,  one  authority  says 
that    "it    is    of    the    very 

essence  of  insurance  and  forms  the  principal  foundation 

of  the  contract." 
The  very  existence  of  the  contract  implies  that  the 

subject-matter  thereof  is  to  be  exposed  to  some  risk  or 
danger,  but  it  must  be  a  danger  which  neither  side  has 
the  power  to  hasten  or  avert. 

If  it  is  a  risk  over  which  either  one  has  any  control, 
it  is  not  properly  the  subject  matter  of  a  contract  of 
insurance. 

Another  Important  Consideration 

Another  important  consideration  is  that  the  insurance 
contract  is  aleatory,  in  that  it  depends  upon  the  hap- 

pening of  some  other  event  to  bring  it  into  force  and 
being,  such  as  loss  from  fire,  theft,  strike,  or  the  like. 
The  loss  must  occur  before  the  cor.tract  requiring 
indemnity  is  to  be  enforced. 

It  has  long  been  held  that  insurance  is  a  personal  con- 
tract, regardless  of  what  the  subject  matter  of  it  may  be. 

Chancellor  King  has  said:  "These  policies  are  not  insur- 
ances on  the  specific  things  mentioned  to  be  insured,  nor 

do  such  insurances  attach  on  the  reality  or  in  any  man- 
ner go  with  the  same  as  incident  thereto  by  any  convey- 

ance or  assignment,  but  they  are  only  special  agreements 
with  the  persons  insuring  against  such  loss  or  damage 
as  they  may  sustain.  The  party  insured  must  have  a 
property  at  the  time  of  the  loss,  or  he  can  sus- 

tain no  loss,  and  consequently  can  be  entitled  to  no 

satisfaction." 
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Why  Is  a  Shop  Mathematician? 
By  Harry  Senior 

I  note  on  page  481  of  the  American  Machinist  the 

advent  of  a  new  factor  in  our  business;  the  "Shop 
Mathematician." 

Admitting  the  undoubted  need  under  present  condi- 
tions for  such  a  functionary,  it  is  none  the  less  deplor- 

able that  our  toolmakers  and  machinists  have  fallen  so 
far  from  their  once  high  estate  that  they  are  now 

obliged  to  assume,  in  addition,  to  their  already  over- 
whelming expenses,  the  burden  of  earning  the  where- 

withal to  hire  another  man  to  carry  around  their  brains. 
For  this  is  exactly  what  it  implies.  Time  was  when 

self-respecting  machinists  would  have  scorned  the  impu- 
tation that  they  were  not  sufficiently  familiar  with  so 

important  a  part  of  their  business  as  shop  mathematics, 
to  be  trusted  to  handle  their  jobs.  In  the  old  days  of 
not  so  long  ago  every  boy 

to  whose  assistance  the  boy  was  sent  was  a  fitting 
instructor?  When  a  shop  proprietor  or  his  agent  hires 
a  foreman,  or  when  a  foreman  hires  a  machinist,  what 
weight  does  the  hirer  attach  to  the  competence  of  the 
"hiree"  as  a  teacher  of  youth? 

The  answers  to  these  questions  are:  never,  nix,  none, 
and  words  of  like  negative  import.  The  indenturing  of 
the  boy  has  been  a  mere  matter  of  form ;  the  papers  to 
be  laid  away  in  desk  or  safe  and  forgotten  unless  the 
boy  failed  in  his  obligation  or  indulged  in  some  escapade 

that  tried  his  employer's  patience  too  far,  in  which  case 
they  would  be  held  over  the  head  of  the  culprit  as  a 

threat  of  what  might  happen  to  him  if  he  didn't  "tend 

to  business." The  lack  of  consideration  or  interest  displayed  by  the 
man  higher  up  may  be  illustrated  by  an  incident  of  my 
own  experience:  I  was  once  employed  in  the  capacity 
of  machine  shop  foreman  by  a  firm  that  had  a  local  repu- 

who  desired  to  "learn  the 
machinist's  trade"  knew 
that  unless  his  school  rec- 

ord in  arithmetic  was  above 
the  average  he  had  about 
as  much  chance  of  standing 

in  with  the  "old  man"  of  a 
machine  shop  as  a  Stand- 

ard Oil  magnate  has  of 
getting  past  St.  Peter.  Not 
only  was  a  boy  expected  to 
know  thoroughly  the  fun- 

damental principles  of  mathematics  but  he  was  daily 
required  to  put  them  to  practice.  He  was  taught  to 
memorize  conversion  tables  in  common  use  just  as  at 
school  he  was  taught  to  memorize  the  multiplication 
table;  he  was  taught  to  figure  speeds  of  pulleys  and 
shafting,  gear  ratios,  relative  proportions  of  threads, 
etc.,  and  if  ha  was  so  fortunate  as  to  secure  an  oppor- 

tunity to  learn  the  trade  in  a  place  where  there  was  no 

recognized  dividing  line  between  "millwrighting"  ma- 
chine work  and  "toolmaking,"  he  was  taught  to  compute 

strength  of  materials,  safe  loads  on  beams,  and  many  of 

the  minor  details  that  the  present  day  "engineer  by 
education"  thinks  can  be  acquired  only  in  a  college. 

Shop  trigonometry  was  far  from  being  an  occult 

science  to  the  boy  who  received  his  training  in  the  "ma- 
chine shop"  of  thirty  years  \go,  and  although  he  did 

not  learn  to  use  a  sine-bar  it  was  because  the  sine-bar 
had  not  been  developed  and  not  because  he  did  not 
understand  the  principles  that  underlie  it. 

The  trouble  with  our  educational  system  in  so  far  as 
it  relates  to  rhe  training  of  machinists  is,  in  my  belief, 
due  largely  to  the  greed  or  the  indifference  of  the  shop 
proprietors  who  will  allow  a  boj'  to  be  taken  in  to  work 
for  small  wages  for  a  longer  or  shorter  term  of  years 
during  which  time,  in  consideration  of  his  services  for 
practically  nothing,  the  boy  is  to  be  taught  those  things 
which  will  make  his  services  really  valuable.  A  definite 
obligation  is  assumed  by  both  parties;  the  boy  to  work 
for  his  employers  interests;  the  employer  to  teach. 

How  often  has  it  been  the  case  in  later  years  that  the 
employer  knew  or  cared  whether  or  not  he  had  a  fore- 

man who  was  capable  of  delivering  to  the  boy  the  goods 
for  which  he  (the  boy)  was  paying?  How  often  has 
the  foreman,  in  assigning  a  job  to  the  boy,  questioned 
in  his  own  mind  whether  or  not  the  job  was  one  from 
which  the  boy  could  learn  a  lesson?  or  if  the  journeyman 

'     / 

tation  for  frequent  and  sud- 
den changes  in  its  person- 
nel. This  firm  always  car- 
ried on  its  pay-roll  several 

apprentice  boys  regularly 
indentured  by  the  formal 
"know  all  men  by  these 

premises,  etc.,  etc,."  and 
signed  on  the  dotted  lines 

by  the  president  of  the  com- 
pany and  the  guardian  of 

the  more  or  less  fortunate 

boy.  I  considered  myself 

bound  in  my  employer's  interests  to  instruct  these  boys 
and  during  my  somewhat  brief  tenure  did  so  to  the 
best  of  my  abiliiy.  i  found,  however,  that  the  boys, 
though  bright  and  willing,  were  strangely  ignorant  of 
the  principles  of  their  trade. 

On  one  occasion  one  of  the  boys,  an  exceptionally 
bright  kid  in  the  fourth  year  of  his  apprenticeship,  made 
some  particularly  egregious  mistake  on  a  simple  job  to 
which  I  had  set  him  without  (contrary  to  my  usual  prac- 

tice) first  making  sure  that  he  understood  the  principles 
and  methods  involved.  I  asked  him  somewhat  impa- 

tiently if  he  wasn't  ashamed  of  himself?  to  which  he 
slowly  replied,  "Mr.  Senior,  I  have  worked  for  four 
foremen  since  I  came  here,  and  you  are  the  first  one 
that  ever  told  me  how  to  do  anything  before  I  done  it, 

and  about  all  they  told  me  afterwards  was  cuss  words." 
The  president  of  the  company,  whose  name  was  at 

the  foot  of  the  contract  by  which  the  boy  was  held,  was 
a  prominent  and  respected  member  of  society  and  was 
chairman  of  the  local  board  of  education,  but  he  had 
entered  into  a  legal  agreement  and  accepted  payment,  in 

the  shape  of  the  boy's  work,  for  services  that  he  had 
no  thought  of  rendering  himself,  nor  had  he  assured 
himself  was  being  rendered  by  his  agents. 

This  man  was  not  deliberately  dishonest.  He  was 

simp'y  playing  the  great  national  game  of  "Let  George 
Do  It"  and  because  of  his  passivity  (and  that  of  a  few 
hundred  thousand  others  \vho,  like  him,  had  forgotten 

their  sense  of  pei-sonal  responsibility  for  anything  that 
did  not  pay  them  real  money)  employers  of  skilled  labor 

in  the  year  of  grace  1920  must  pay  skilled  employee's 
wages  to  men  who  do  not  know,  or  but  partially  know, 
their  business,  and  must  then  hire  other  men  to  supply 
them  with  the  knowledge  that  has  already  been  bought 
and  paid  for  by  every  man  who  has  served  an  appren- ticeship. 
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9hop  equipment  NliWJ 
E  L  DUNN  and   5.  A.  HAND 

EQUIPMENT 

•       NEWS      • 
A  weekly   reviGW  oP 

modorn  dGsi<gn5end 
o      equipmGrvl/     o 

Descriptions  of  shop  equipment  in  this  section  constitute 

editorial  service  for  which  there  is  no  eftarge*  To  be 

^igible  for  presentation,  the  article  must  not  have  been 
on  the  market  more  than  six  montfis  catd  must  not  have 

been  advertised  in  this  or  any  previous  issue.  Owing  to 

the  news  character  of  these  descriptions  it  will  be  impos- 

sible to  submit  them  to  the  manufacturer  for  approval. 

•  CONDENSED    • 
CLIPPING    IND&X 
A  continuous  rocord 

ol^modorn    dos'i^ns 

•  and  oqulpmonO   • 3SSSSI 

Electric  Reversing  Control  of  Colburn 
Drilling  Machines 

The  illustrations  show  two  motor-driven  Colburn 
heavy-duty  drilling  machines,  one  equipped  with  a  Cut- 

ler hammer  alternating  current  electric  control,  the  other 

with  Electric  Controller  and  Manufacturing  Co.'s  direct 
control  for  reversing  the  spindle  for  tapping  operations. 

These  machines  have  been  arranged  for  reversing  the 
spindle  with  direct-current  motors  for  some  time  but  it 
is  only  recently  that  any  equipment  has  been  available 
which  would  accomplish  this  with  alternating-current 
motors. 

The  alternating-current  equipment.  Fig.  1,  consists 
of  an  automatic  motor  starter  and  a  reverse  switch.  The 
automatic  starter  is  contained  in  a  metal  box  which  may 
be  mounted  directly  on  the  machine  or  fastened  to  the 
wall  as  illustrated. 

The  reversing  switch  is  mounted  on  the  column  of  the 
machine  directly  above  the  feed  gear  box,  and  is  con- 

nected to  the  operating  lever  by  sprockets  and  chain. 
It  has  three  positions :  forward,  neutral  and  reverse. 

The  operator  when  tapping  a  hole,  simply  throws  the 
lever  to  the  forward  position  and  when  the  tap  reaches 
the  desired  depth,  throws  it  to  the  extreme  opposite  (re- 

verse) position  which  reverses  the  spindle  instantly  and 

withdraws  the  tap.  To  stop  the  machine  the  lever  is 
thrown  to  the  neutral  position. 

The  direct-current  equipment.  Fig.  2,  also  consists  of 
an  automatic  motor  starter  and  reverse  switch  but  dif- 

fers somewhat  in  mechanical  detail  from  the  alternating- 
current  equipment. 

In  the  illustration  the  starter  and  reverse  switch  are 
shown  mounted  directly  on  the  column  of  the  machine. 

This  reverse  switch  also  has  three  positions :  forward, 
neutral  and  reverse  and  control  is  carried  to  the  operat- 

ing lever  at  the  front  by  means  of  a  lever  and  link. 
In  operation  this  mechanism  acts  similar  to  the  a.c. 

control,  throwing  lever  to  forward  position  starts  the 
spindle;  throwing  it  to  the  extreme  opposite  position 
reverses  the  spindle  and  throwing  it  to  neutral,  stops 
spindle  immediately. 

FIG.  1. DRILLING   MACHINE  WITH   ALTERNATING- 
CURRENT   EQtriPMENT 

PIG.   2. 
DRILLING  MACHINE  WITH   DIRBXJT-CURRENT 

EQUIPMENT 
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Colburn  heavy-duty  drilling  machines  are  built  in 
three  styles  and  several  sizes,  and  although  the  illustra- 

tions show  reversing  a.c.  and  d.c.  motor  control  as  ap- 
plied to  the  larger  machines,  either  style  of  control  is 

readily  adaptable  to  the  smaller  machines. 
The  use  of  electrical  control  for  reversing  the  spindle 

of  either  an  alternating  or  direct-current  motor-driven 

drilling  machine  eliminates  all  shock  and  jar.  More- 
over, it  reduces  the  wear  and  tear  on  the  machine  and 

increases  its  term  of  service. 

Atkins  Slotting  Machine 
Among  the  English-built  machines  introduced  by 

Alfred  Herbert,  Ltd.,  54  Dey  St.,  New  York  City,  is 
the  6i-in.  slotting  machine  illustrated.     It  is  manufac- 

ATKINS   SLOTTING   MACHINE 

Specifications:  Stroke  of  ram,  6  in.  Heiglit  of  worli  admitted. 
7i  in.  Diameter  of  worlc  admitted,  30  in.  Worlting  surface  of 
table  16  in.  Outside  diameter  20  in.  Longitudinal  feed  12  in. 
Cross  Feed  12  in.  Strolses  per  min.,  26  to  77.  Largest  cone 
step,  in  in.  Belt,  2  in.  Countersliaft  pulley,  12  in.  Belt,  2}  in. 
Net  weight,  2,050  lb.     Gross  weight,  2,500  lb.     Cu.  ft.,  94. 

tured  by  Harry  F.  Atkins,  Old-Fletten,  Peterborough, 
England.  The  machine  is  equipped  with  automatic  feeds 
to  both  slides  and  circular  table.  The  table  is  graduated 

in  degrees  and  has  a  locking  device  with  twelve  divi- 
sions. The  clapper-type  toolholder  is  universal  in 

movement  and  the  ram  is  arranged  to  swivel.  All  gears 
are  inclosed.  A  treadle  brake  is  provided  and  the 
countershaft  is  self-contained. 

Rieker  Precision  Levels 

A  line  of  precision  levels  for  machine-shop  use  has 
been  brought  out  by  the  Rieker  Instrument  Co.,  1919- 
21  Fairmount  Ave.,  Philadelphia.  Referring  to  the 

illustrations.  Fig.  1  is  a  machinist's  level.  Fig.  2  is  an 
Instrument  for  levelling  shafting,  while  Fig.  3  is  a  plumb 
level  designed  for  use  in  plumbing  planer  uprights  and 
other  vertical  surfaces.  The  vials  of  these  levels  are 
ground  and  graduated  and  it  is  claimed  for  them  that 

FIGS.   1  TO  3.     RIEKER  PRECISION  LEVELS 

Fig.    1 — Machinist's   level.      Fig.    2 — Shafting   level. 
Fig.    3 — Plumb   level. 

the  bubbles  will  be  deflected  0.10  in.  for  every  0.001  in. 
the  work  is  out  of  level  in  one  foot. 

The  cases  are  put  through  a  heat-treating  process  to 
prevent  them  from  warping. 

Goddard  &  Goddard  Inserted-Tooth 

Milling  Cutter     - 
The  inserted-tooth  milling  cutter  illustrated  herewith 

is  made  by  Goddard  &  Goddard  Co.,  Detroit,  Mich. 
The  body  is  made  of  heat-treated  alloy  steel  and  has 

an  elastic  limit  of  about   105,000  lb. 
The  high-speed  steel  blades  are  set  so  as  to  have  a 

slight  undercut  or  hook  and  are  held  in  place  by  the 
well-known  wedge-pin  method.  They  are  positioned 

laterally  by  dowel  pins  in  the  periphery'.  The  blades 
have  multiple  notches  cut  in  them  so  that  when  worn 
they  can  be  taken  out  and  reset,  moving  them  laterally 
the  distance  from  one  notch  to  another  thus  providing 
long  life  for  them. 

The  cutters  are  made  to  be  used  in  gangs — right  and 
left — on  arbors  or  arranged  to  be  bolted  to  flanged 
spindles  such  as  are  used  on  milling  machines  of  various 
makes.  They  are  recommended  for  work  requiring  cut- 

ters of  10  in.  in  diameter  or  larger. 

GODDARD   INSERTED-TOOTH   MILLING   CUTTER 
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Ideal  Brinell  Testing  Machine 
Since  the  Brinell  method  of  testing  the  hardness  of 

metals  has  been  adopted  in  many  countries,  various 
sizes  of  Brinell  machines  have  been  put  on  the  mar- 

ket in  order  to  con- 
form to  the  different 

sizes  of  test  pieces. 
To  meet  the  demand 
for  a  Brinell  tester 
that  will  suit  the  re- 

quirements of  the 
laboratory  and  tool- 

room, the  Pittsburgh 
Instrument  and  Ma- 

chine Co.,  101  Water 
St.,  Pittsburgh,  Pa., 
has  developed  a  style 
C  machine  as  illus- 

trated. There  is  a 
slight  difference  in 
the  construction  of 
this  machine  from 
the  standard  type, 
inasmuch  as  the  oil 
reservoir  is  attached 
to  the  side  of  t  h  e 
supporting  frame, 
and  so  arranged  that 
the  overflow  of  oil 
from  the  cylinder 
will  always  circulate 
back  to  the  reservoir. 
The  maximum  dis- 

tance between  the 
10-mm.  steel  ball 
and  the  press  table 

of  this  machine  is  3  in.  The  procedui'e  of  making  tests 
is  the  same  as  with  that  of  the  standard  machine, 
style  A. 

Herbert  Hexagon  Turret  Lathe 
The  turret  lathe  illustrated  is  made  in  three  sizes  by 

Alfred  Herbert,  Ltd.,  Coventry,  England;  New  York 
address,  54  Dey  St.  The  lathe  in  its  three  sizes  pro- 

duces work  up  to  42  in.  in  length  and  3  J  in.  in  diameter 
from  the  rough  bar.  The  single  pulley  runs  at  constant 
speed  on  ball  bearings  and  does  not  require  a  counter- 

shaft. All  spindle  speeds  are  obtainable  in  either 
direction. 

The  gears  run   in  oil  and  the  bearings   are   either 

ir)B.\L   liRINKLr^   TESTING 

MACHINE,  STYLE  "C" 
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lubricated  automatically  or  by  continuous  feed  lubrica^ 
tors.  The  speed  variator  is  interlocked  to  prevent  pos- 

sible damage  by  incorrect  manipulation.  A  quick  power 
traverse  is  provided  for  the  turret  slide  and  the  Nos. 
4  and  13  lathes  have  power  rotated  turrets.  The  No.  1 
machine  is  fitted  with  a  geared  draw-in  chuck,  the  other 
two  having  double  toggle  chucks  that  may  be  operated 
while  in  motion. 

A  roller  steady-rest  is  provided  for  the  turning 
tools  that  is  said  to  allow  cutting  speeds  and  feeds  tp 
be  increased  to  the  limit  of  the  cutters. 

Gardner  Crankpin  Turning  Machine 
The  machine  shown  is  of  English  manufacture,  the 

American  agent  being  Alfred  Herbert,  Ltd.,  54  Dey 
St.,  New  York  City.  It  is  designed  for  the  rapid  and 
accurate  machining  of  crankpins  and  is  said  to  be  of 
exceptionally  rigid  construction,  the  bed  and  headstock 

HEKBEKT  HEXAGON  TURKET  LATHE 
Specifications.  Bar  capacities,  1|  in.,  23  in.,  31  in.  Greatest 

length  turned  27  in.,  36  in.,  42  in.  Diameter  of  pullcvs,  8  in.,  10 
in.,  11  in.  Belts.  4  in..  5  in,,  5J  in.  .Spindle  spced.s  8,  8,  16. 
Feed.s  6,  12,  9.  Horsepowei'  requirements,  5,  7,  10.  Net  weights, 
3,3Tf.   lb,,   5, .'550  lb..    8,400   lb. 

GARDNER  CRANKPIN  TURNING  MACHINE 

being  made  from  a  single  casting,  strongly  ribbed.  A 
chief  feature  is  the  chucking  arrangement.  A  special 
chuck  to  suit  the  required  throw  is  mounted  inside  the 
drum  or  spindle  and  so  arranged  that  the  crank  may 
be  rigidly  supported  and  driven  through  the  web 
nearest  to  the  pin  being  turned.  There  is  an  additional 
steady  support  inside  the  spindle  for  preventing  whip 
in  the  previously  turned  part  of  the  crankshaft,  and 
the  web  is  further  held  by  clamping  screws  in  the  face 
of  the  chuck,  thus  eliminating  all  torsional  vibration 
of  the  crank  itself.  The  gear  box  provides  eight  speed 

changes  in  geometric  progression  and  extra  long  cross- 
slides  carry  the  front  and  rear  tool  rests.  The  crowning 
rest  may  be  used  to  crown  the  end  of  the  crank 
webs. 

The  machine  is  made  in  three  sizes  with  spindle  bores 
16  in.,  22  in.  and  31  in.  respectively.  The  drive  pulleys 
are  16  x  4^  in.,  20  x  4i  in.  and  18  x  6i  in.  Horsepower 
requirements  are  8,  14  and  20.  Net  weights,  8,000  lb., 
14,672  lb.  and  29,385  lb. 

Brinell  Indentation  Micrometer 
A  micrometer  for  measuring  the  diameter  and  depth 

of  the  indentation  made  in  applying  the  Brinell  test 
has  been  introduced  by  the  Pittsburgh  Instrument  and 
Machine  Co.,   101   Water  Street,   Pittsburgh,   Pa. 

As  may  be  noted  from  the  illu.stration  the  instru- 
ment will  register  both  hori-rontal  and  vertical  meas- 
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BRINELO.  INDKNTATION  MICROMETER 

ureraents  as  separate  graduations  are  provided.  The 
dimensions  of  the  in/pression  can  be  read  to  0.01  mm. 
and  the  hardness  value  quickly  determined  by  reference 
to   tabulated    data. 

The  Need  of  Internal  Auditing 
By  F.  S.  Nelson 

The  annual  audit,  as  made  in  most  plants,  does  not 
go  into  an  investigation  of  the  foundation  of  the  sub- 

ject data,  but  simply  of  totals.  To  thoroughly  audit  a 
plant  it  is  necessary  to  check  and  to  audit  continually 
and  to  have  accountants  who  are  familiar  with  the 
concern  do  the  work.  The  purpose  of  this  article  is 
to  show  the  advantages  of  the  internal-audit  system, 
which  provides  for  the  employment  of  a  staff  of  account- 

ants in  the  plant  who  ascertain  the  correctness  of  all 
charges  at  the  time  that  they  are  made  to  the  various 
departments. 

In  many  cases  cost  computations  are  not  correct,  this 
being  true  in  all  sorts  of  firms.  The  reason  is  that 
the  work  of  posting  the  data  is  usually  left  to  a  minor 
clerk  who  has  no  judgment  as  to  whether  or  not  a  par- 

ticular class  of  material  is  necessary  to  produce  a 
certain  product.  The  clerk,  who  is  more  or  less  a 
machine,  cannot  be  blamed,  and  his  duty  is  discharged 
when  he  has  done  what  he  is  ordered  to  do.  He  may 
take  a  bunch  of  requisitions  or  other  papers  and  post 
them  to  the  respective  plant  orders  or  shop  orders 
which  are  designated  on  them,  but  in  all  cases  this  will 
not  be  the  correct  procedure.  The  trouble  lies  not  in 
the  fact  that  the  actual  numerical  work  of  the  account- 

ing department  is  wrong,  but  in  the  fact  that  there 
are  probably  errors  in  the  handling  of  the  records  before 
they  reach  the  accounting  department. 

Plant  orders  and  shop  orders  are  used  as  a  basis  for 
the  computation  of  costs  and  overhead  charges,  hence  it 
is  important  that  they  be  correct.  If  an  internal- 
auditing  department  will  assure  this,  it  will  more  than 
pay  for  its  own  upkeep.  By  doing  this  it  will  enable 
the  firm  to  bid  more  closely  and  intelligently  against 
its  competitors  and  hence  to  receive  a  greater  number 
of  orders,  with  an  increased  net  profit. 

The  figures  compiled  by  the  cost  department  are 
usually  correct  and  properly  assembled  in  so  far  as  the 
information  given  that  department  is  concerned,  but 
oftfin  there  are  slips  in  the  routine  work  leading  up 
to  the  data  given  the  cost  depai  tment.     To  prevent  this 

common  source  of  trouble  there  should  be  a  central  point 
between  the  stores,  oflSce  and  the  cost  department 
through  which  all  requisitions  and  data  must  pass  for 
audit  as  to  the  correctness  of  the  charging  to  the  respec- 

tive accounts.  In  this  way  an  error  would  be  stopped 
before  it  went  too  far,  and  the  charge  would  be  re- 

routed to  its  proper  channel.  This  organization,  which 
we  have  already  called  the  internal-auditing  depart- 

ment, would  be  furnished  with  copies  of  all  classifica- 
tions and  material  lists  for  reference  in  deciding  as  to 

the  proper  account  to  which  any  certain  item  should  be 
charged.  The  use  of  such  a  department  should  insure 
correct  and  dependable  cost  data. 

In  most  concerns  items  of  an  asset  nature  are  fre- 
quently allowed  to  be  charged  to  burden,  and  vice  versa. 

In  a  large  establishment  this  condition  may  not  exert 
itself  very  forcibly,  but  in  a  smaller  concern  the  inevi- 

table result,  when  depreciating  the  assets,  would  be  an 
incorrect  overhead  charge,  reflecting  directly  upon  the 
cost  of  the  product.  Comparative  statements  of  figures 
often  give  the  impression  that  a  business  is  being  con- 

ducted upon  a  profitable  basis,  and  then  it  will  be  dis- 
covered that  a  loop  hole  has  been  left  open  and  that  the 

profits  have  leaked  out.  Sometimes  it  is  too  late  to 
recuperate  the  losses  and  failure  is  the  result. 

It  seems  from  the  above  that  figures  often  do  lie, 
although  not  intentionally.  To  make  the  cost  figures 
correct  it  is  necessary  to  rectify  the  defects  of  the 
accounting  department.  The  addition  of  the  internal- 
auditing  system  should  make  the  costs  and  charges  cor- 

rect, and  should  enable  the  establishment  of  any  business 
upon  a  firmer  basis.  This  is  of  especial  importance  now, 
because  keener  competition  is  to  be  expected  imme- 

diately following  the  present  economic  reorganization 
of  industry. 

Soldering  With  Zinc 
By  S.  E.  Frew 

Zinc  may  be  used  for  joining  metals  together  in  the 
same  manner  as  solder  and  well-made  zinc  joints  will 
be  stronger  than  a  corresponding  soldered  one,  though 
not  as  strong  as  a  brazed  joint. 

Zinc  melts  at  about  800  deg.  F.  and  if  a  good  strong 
heat  can  be  applied  it  flows  more  readily  than  solder, 
especially  over  iron  surfaces. 

The  same  flux  should  be  used  as  with  solder;  that  is 
zinc  dissolved  in  hydrochloric  acid  to  the  point  of  satu- 

ration. The  zinc  can  be  readily  granulated  for  dis- 
solving by  melting  and  pouring  it  into  water  from  a 

ladle,  at  a  height  of  two  or  three  feet. 
To  join  parts  of  sheet  iron,  galvanized  iron,  sheet 

copper,  or  brass,  when  the  parts  are  too  large  to  be 
directly  heated,  a  soldering  iron  made  of  iron  should 
be  used  and  it  should  be  heated  to  a  dull  red. 

To  insure  having  the  metal  run  thoroughly  through 
the  joints  they  should  be  heated  with  a  blow  torch,  the 
flux  liberally  applied  and  the  heating  continued.  Pieces 
of  granulated  zinc  or  small  cast  bars  should  now  be 
applied  to  the  joint  and  the  work  tapped  lightly  with  a 
small  hammer,  which  will  cause  the  zinc  to  spread  and 
flow  through  the  joint  in  the  same  manner  as  spelter  in 
the  brazing  process. 

Soft  solder  often  appears  to  adhere  to  iron  surfaces 
only  in  small  spots  while  zinc,  if  the  flux  be  thoroughly 
applied,  spreads  and  flows  evenly  over  iron  surfaces  and 
adheres  strongly. 
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Suggested  by  the  Mmagfing  Editor 
AFTER  a  week's  let-up  we  are  at  you  again  with  the 

L  automotives.  This  time  it  is  the  wind-up  of  the 
piston  series  with  the  methods  in  vogue  at  the  Winton, 
Franklin,  White  and  Packard  shops.  The  next  big 
job  like  this  to  be  tackled  is  the  connecting-rod  series 
and  Fred  Colvin  has 
gathered  so  much  material 
on  this  subject  that  it 
begins  to  look  as  though 
we  would  have  to  run 
three  sections.  But  this 

isn't  all.  We  have  been  so 
cheered  on  by  the  kind 
criticisms  of  some  of  our 
readers  that  we  are  going 
to  use  a  lot  more  of  the 
same  sort  of  thing  with 
the  idea  that  if  a  little  is 
good,  more  ought  to  be 
better.  Incidentally,  i  f 
there     is     any     particular 
phase  of  this  subject  that  you  are  especially  anxious  for 
us  to  cover  now  is  the  time  to  write  in  and  let  us  know 
while  we  are  still  doing  the  preliminary  work. 
An  old  friend  who  has  recently  graduated  into  a 

fair-sized  executive  job  said  to  us  the  other  day,  "Oh, 
I  used  to  read  the  American  Machinist  until  I  got  into 

this  work  but  I  haven't  time  now,  I  have  to  keep  up 
with  the  management  papers."  We  leave  it  to  any 
average  reader  of  the  American  Machinist — are  we  so 
far  behind  on  management  articles?  There  is  Bas- 

set's big  series  which  is  just  getting  started;  there 
were  the  Heald  articles  last  year  which  took  up  plan- 

ning details;  there  is  the  article  which  began  last  week 
and  will  be  finished  soon,  on  the  sensible  system  at 
the  White  factory;  and  this  week  there  is  Christopher 

Columbus  Bradley's  article,  on  page  935,  on  the  old- 
fashioned  but  result-producing  "Human  Touch  Method" 
employed  in  making  Bradley  hammers  for  three  gen- 

erations, to  mention  just  a  few.  There  are  many  others 
to  follow  which  will  take  up  every  phase  of  manage- 

ment and  bring  it  in  line  with  the  requirements  of  the 
men  of  our  field. 

We  are  printing  in  this  issue  the 
investigation   Ethan   Viall   has  been 

matter  of  "new  tool"   information, 
completely  on  page  958  that  we  will 
here  as  we  dislike  to  lay  ourselves  open  to  a  charge  of 
being  conceited. 

Nobody  who  is  holding  down  a  man's  job  has 
time  to  read  aU  of  the  "American  Machinist."  On 
the  other  hand  there  are  some  articles  in  every 

number  that  you  can't  afford  to  miss.  We  are 
running  this  page  to  save  your  time  by  pointing 
out  the  articles  in  this  issue  that  are  aimed  at 

men  holding  jobs  like  yours.  Read  the  editorials 

— they  arc  short  and  to  the  point.  The  "Sparks" 
mil  give  you  the  latest  news  of  the  machine 

industry.  The  "Shop  Equipment  News"  columns 
show  the  innovations  in  tools  and  methods. 

results  of  a  little 
making  into  the 
He  covers  it  so 
say  nothing  more 

The  second  part  to  Mr.  De  Leeuw's  article  "Unusual 
Methods  of  Securing  Extreme  Accuracy"  begins  on  page 
937.  This  is  a  real  manufacturing  article  as  it  gives 
in  detail  the  solutions  of  the  problems  overcome  in  bor 
ing  long  holes  to  close  limits  of  accuracy.  The  remain- 

ing parts  of  this  series  will 
appear  in  early  issues. 

Quantity  production  of 
an  entirely  different  type 
of  product  is  described  by 
J.  V.  Hunter  on  page  943. 

Designers  and  engineers 
will  be  interested  in  the  de- 

scription of  a  new  type  of 
anti-friction  bearing  which 
originated  in  Sweden.  See 

page  947.  They  will  also 
find  valuable  data  on  worms 
and  hobs  in  the  article  by 
Mr.  B.  F.  Waterman,  of 
Brown  and  Sharpe,  which 

appears  on  page  951.  This  article  is  rather  technical 
and  presents  the  views  of  an  expert  in  his  line. 

Our  old  friend  Glenn  Quharity  has  burst  into  print 
once  more  and  rather  more  volubly  than  usual  this 
time.  He  starts  on  page  948  to  give  an  account  of  a 
real  apprentice  school  of  the  old  days  and  as  this  is  a 
subject  near  to  his  heart  he  treats  it  with  less  of  levity 
than  is  usual  with  him.  Breul  of  the  illustration  depart- 

ment contributes  several  of  his  inimitable  sketches  to 

illustrate  "Charlie  Pratt's"  methods  of  instruction.  If 
instruction  of  just  this  type  had  been  by  any  means 
universal  in  those  days  we  would  many  of  us  sigh  for 
their  return,  but  the  world  has  never  had  enough 

"Charlie  Pratts"  to  supply  the  demand  for  them. 
On  page  963  Professor  Sherlock  commences  a  five- 

article  series  on  insurance.  We  are  free  to  admit  that 

insurance  policies  have  always  been  to  us  about  as  intel- 
ligible as  a  court  decision  and  that  we  have  looked  upon 

the  insurance  business  in  general  as  a  sort  of  legalized 

lottery.  Of  course  this  isn't  true,  but  the  results  you  get 
when  you  have  overlooked  some  apparently  insignificant 
clause  in  your  policy  lead  you  to  believe  that  the  cards 
are  stacked.  Professor  Sherlock  goes  into  the  matter  in 
his  usual  thorough  manner  and  points  out  many  of  the 
pitfalls  for  the  unwary  in  clear  language. 
We  would  also  call  the  attention  of  engineers  to  the 

description  of  the  practical  shop  courses  in  mfitallurgy 
given  at  the  Michigan  Agricultural  College.     Page  961. 
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KS  FROM  Tm 
Valeniine  Francis 

The  National  Marine  Exhibit 
Held  at  New  York 

M  any    Features    Included    That    Merit 
Consideration  from  Engineers 
and    Mechanics    in    General 

Tht  National  Marine  Show,  which  occupied 
three  floors  of  the  Grand  Central  Palace  during 
the  week  of  April  1^  to  17.  was  not  only  of 
interest  to  those  whose  business  or  pleasure 
bring-  them  into  contact  with  ships,  but  it  also 
included  many  features  that  merited  the  serious 
consideration  of  mechanics  and  eng:ineers  whose 
field  is   more   remote    from   the   sea. 
Among  the  things  of  direct  interest  to  the 

mechanical  man.  perhaps  the  most  noticeable 
was  a  model  thrnst-bearing  in  which  the  only 
lubricant  is  air. 

The  Kingsbury  thrust -bearing  is  probably  too 
well  known  to  warrant  description  here;  suffice 
it  to  say  that  the  stationary  member  is  made 
in  sections  mounted  upon  floating  points  of 
support  which  in  turn  rest  upon  an  equalizing 
ring  so  that  they  may  adjust  themselves  to  a 
full  bearing  upon  the  revolving  member.  The 
bearing  runs  in  oil,  each  segment  of  the  sta- 

tionary member  being  entirely  surrounded  by 
the  lubricant.  The  theory  of  the  bearing  is 
that  the  movement  of  the  rotating  member  will 
draw  a  film  of  oil  between  the  opposed  surfaces. 
thereby   preventing  a  metal   to  metal  contact. 

To  demonstrate  the  correctness  of  this  theory 
Mr.  Kingsbury  has  built  a  small  model  vertical 
thrust-bearing,  to  be  operated  by  hand,  in  which 
the  lubricating  medium  is  nothing  more  nor  less 
th.'ui   free  air. 

The  stationary  member  of  the  model  is  built 
of  six  floating,  or  self-adjusting,  segments  of 
cast  iron.  The  rotating  member  is  a  solid  disk 
of  soft  steel  weighing  perhaps  15  lb.  and  turn- 

ing upon  a  central  stud  that  is  set  into,  but 
electrically  insulated  from,  the  base  which  con- 

tains the  stationary  member.  A  dry  battery 
and  a  small  glow  lamp,  together  with  the  neces- 

sary connecting  wires,   complete  the  model. 
The  steel  disk  may  be  spun  -between  the  hands 

by  means  of  a  knurled  stem.  When  at  rest,  the 
full  weight  of  the  disk  bears  upon  the  station- 

ary segments  and  there  is  considerable  friction; 
the  disk  starts  hard.  As  the  speed  increases, 
air  is  drawn  in  by  the  revolving  disk  between 
itself  and  the  units  of  the  stationary  member, 
until  the  disk  is  lifted  out  of  contact  with  the 
latter  and  floats  upon  a  film  of  air. 

To  prove  that  the  thrust  surfaces  are  out  of 
frontacl  the  battery  and  lamp  are  used.  One 
wire  of  the  circuit  through  the  battery  and 
lamp  is  attached  to  the  base,  and  the  other 
may  be  held  by  the  experimenter  against  the 
revolving  disk.  As  long  as  the  lq,tter  is  revolv- 

ing at  a  speed  above,  say,  75  to  100  r.p.m.  no 
current  will  flow,  but  as  the  speed  decreases 
the  little  lamp  will  begin  to  glow,  first  inter- 

mittently, as  the  disk  touches  the  minute  high- 
spots  of  the  segments,  increasing  in  frequency 
and  brilliancy  until  it  reaches  a  full  steady  glow 
as   the  disk   comes  to  rest. 

Of  course,  an  air  lubricated  bearing  is  not 
recommended  for  practical  uses,  but  the  little 
model  serves  perfectly  to  demonstrate  the  prin- 

ciple upon  which  the  Kingsbury  bearing  operates. 
The  exhibit  includes  a  full-size  Kingsbury 

bearing  runninE:  in  oil.  and  a  water-jacketed 
ring  thrust  bearing  of  standard  design  mounted 
upon  the  same  motor-driven  shaft,  subjected  to 
a  spring-loaded  thrust  of  13,500  lb.  Both  bear- 

ings are  mounted  on  dynamometer  franaes  and 
the  torque  is   weighed  upon   platform  scales. 

While  the  exhibit  of  the  Sperry  Gyroscope 
Co.  is  confined  strictly  to  marine  apparatus  it 
was  none  the  less  interesting  from  a  mechanical 
point  of  view. 

The  ship  stabilizer  attracted  popular  atten- 
tion for  the  reason  that  its  actions  were  so  ob- 

vious and  the  causes  of  them  so  obscure.  A 
model  of  the  mid.ship  section  of  a  ship  was 
mounted  to  swing  in  trunnions  so  as  to  give 
a  close  counterpart  of  tho  rolling  motion  of  a 
ship  at  sea:  this  motion  being  imparted  by  a 
motor-operated  weight  rolling  upon  a  track 
across  the  deck.  The  movement  of  the  weight 
was  from  a  point  entirely  outside  the  model. 
therefore  the  latter  was  not  subjected  to  any 
forces  other  than  the  depression  of  first  one 
side  and  then  the  other,  due  to  the  changing 
position  of  the  weight.  The  weight  was  rolled 
back  and  forth  in  synchronism  with  the  pendu- 
lum-Iike  movement  of  the  model  and  served  to 
impart  a  "roll"  of  about  tiO  deg.  to  the  ship. 
A  framework  bolted  to  the  "deck"  carried 

two  gyroscopes,  each  of  which  swung  upon 
vertically  disposed  trunnions  so  that  they  could 
turn  about  an  axis  perpendicular  to  the  deck. 
The  gyros<'Ope  wheels  themselves  turned  upon 
horizontal  axes,  or  rather,  upon  axes  that  were 
held    rigidly    parallel    to    the    deck. 

Washington  Navy  Yard  to  Auction 
Machine  Tools 

Announcement  is  made  by  the  Navy  Depart- 
ment that  it  will  sell  by  sealed  proposals  to  be 

opene<I  at  10  a.  m..  May  24.  1920.  by  the  Dis- 
bursing Officer,  Senior  Member  Board  of  Sale. 

Navy  Yard.  Washington,  D.  C.  a  considerable 
quantity  of  machine  tools  consisting  of  various 
kinds  of  milling  and  boring  machines.  lathes. 
grinding  machines,  drilling  machines,  planers, 
trimmers,    saws    and    shaping    machines. 

These  machines  were  manufactured  by  some 
of  the  leading  firms  in  the  country  and  are 
still  in  such  condition  as  to  render  satisfactory 
service.  However,  owing  to  the  Navy's  de- 
ci"eased  need  of  this  material,  subsequent  to 
the  cessation  of  hostilities  and  a  return  to 
more  normal  conditions,  this  machinery  is  being 
offered  for  sale  at  prices  far  below  the  cost  of 
production  at  the  present  time,  aiul  is  a  bargain 
for  anyone  interested  in   .securing  such  material. 

Those  desiring  further  information  relative 
to  the  disposition  of  these  machines  may  obtain 
it  from  the  Disbursing  Officer.  Senior  Mem]>er 
Board  of  Sale.   Navy  Yard,   Washington.   D.  C. 

Electricity    in    the    Production    of    Iron 
and    Steel 

At  the  April  meeting  of  the  New  York  Elec- 
trical Society  on  April  21.  1920.  Max  Albert 

Whiting  of  the  power  and  mining  engineering 
department  of  the  General  Electric  Co.,  at 
Schenectady.  New  York,  talked  on  '•EIe<'lricily 
in  the  Production   of  Iron    and  Steel." 

In  this  talk  the  ("ourse  of  the  ore  from  the 
crude  state  in  which  it  enters  the  mills  to 
the    principal    finished    products    was    described. 

Mr.  Whiting  discussed  steel-mill  machinery 
and  told  how  electric  drive  is  used  in  the 
operation  of  various  types  of  machnies. 

Seek   Trade    With    Russia 

Resolutions  calling  upon  the  Administration 
to  permit  American  business  men  to  open  trade 
with  Russia  have  been  forwarded  to  the  Secre- 

tary of  State  on  behalf  of  60  American  firms 
and  corporations.  The  resolutions  were  drawn 
up  by  a  special  committee  selected  at  a  meeting 
of  business  men  held  at  the  Hotel  Astor  last 
Wednesday  under  the  auspices  of  the  American 
Commercial  Association  to  Pi-omote  Trade  with 
Russia. 

The  gyros,  however,  could  be.  and  were. 
turned  about  their  vertical  axes  through  an  arc 
of  30  deg.  either  side  of  the  normal  athwart- 
ship  position,  this  movement  being  accomplished 
by  a  small  reversing  motor  and  suitable  gearing: 
the  motor  was  under  the  control  of  a  third 
and  much  smaller  gyroscope  similarly  mounted 
near  the  rail  of  the  ship. 

The  controlling  gyroscope — the  "brains"  of the  system — was  allowed  but  a  very  limited 
movement  about  its  vertical  axis,  being  stopped 
in  either  direction  by  rigid  posts  that  carried  tht 
electric*  contacts  in  the  circuit  of  the  reversing 
motor  above  referred  to.  Thus  the  direction 
of  rotation  of  the  latter  depended  upon  which 
one  of  the  stops  was  in  contact  with  the  swing- 

ing frame  of  the  gyroscope.  The  oscillation  of 
the  controlling  gyroscope  was  in  direct  response 
to  the  rolling  movement  of  the  ship. 

With  the  current  cut  off  from  the  motor,  the 
ship  would  be  allowed  to  acquire  its  maximum 
roll.  Upon  closing  the  switch  in  the  motor  cir- 

cuit the  main  gyroscopes  would  begin  to  swing 
about  their  vertical  axes,  first  through  the  full 
amplitude  of  their  movement  and  in  unison  with 
the  roll  of  the  ship,  then  gradually  lessening 
their  movement  as  the  ship  was  steadied  until 
within  thirty  seconds  from  the  time  of  closing 
the  switch  both  the  vessel  and  tho  gyroscopes 
would  be  practically  stationary,  notwithstanding 
the  fact  that  the  heavy  weight  which  produced 
the  motion  continued  to  roll  back  and  forth 
across  the  deck. 

After  the  ship  had  become  steady  the  gyro- 
scopes remained  practically  stationary:  moving 

but  slightly  at  intervals  in  response  to  a  con- 
tact, one  side  or  the  other,  of  Ihe  controller, 

which  seemed  almost  to  anticipate  each  move- 
ment of  the  ship. 

Among  the  other  notable  exhibits  along  me- 
chanical lines  were:  Steam  and  electro-hyilrauJic 

steering  apparatus,  by  the  Hyde  Ship  Wiiuilass 
Co.  Engine  room  and  bridge  revolution  counters, 
direction  indicators  and  fog-signalling  apparatus, 
by  the  McNab  Engineering  Co.  and  turbine  re- 

duction  trearing  by  the  Poole  Engineering  Co. 

Annual  Brooklyn  Industrial 
Exhibition 

Architectural,     Mechanical,     Electrical 
and   General   Exhibit — Machine- 
tool  Field  Well  Represented 

The  Annual  Brooklyn  Industrial  Exhibition 
was  held  at  the  Twenty-Third  Regiment  Arraorj- 
at  Atlantic  and  Bedford  Aves.,  from  April  10 
to  17.  It  was  an  architectural,  mechanical. 
electri<-al  and  general  exhibition,  and  every- 

thing from  a  baby  scale  to  a  casket  wa«  ex- hibited. 

The  machine-tool  field  was  well  in  evidence: 
these  exhibitions  were  mainly  by  local  manu- 

facturers. Grinding  machines,  small  lathes, 
furnaces,  chucks,  small  tools  of  all  kinds,  jiys 
and  fixtures,  castings,  saws,  belts,  pumps,  etc.. 
were  shown.  The  Ludlum  Steel  Co..  of  Water- 
vliet  N.  Y..  attracted  considerable  attention  with 
its  demonstration  of  chisel  steel.  The  demon- 

strator drove  a  small  puni-h  through  a  1-in. 
block  of  'iO-point  <arbon  steel  with  a  light 
hammer  in  less  time  than  it  takes  to  tell  about 
it.  In  the  Ludlum  booth  the  Fairbanks  Co. 
exhibiUd  its  Radbore  head  for  diilling  square 
holes.  The  head  was  attached  to  a  Cleveland 
milling  machine  and  a  Ludlum  steel  bit  was 
used.  The  drilling  of  a  blind  square  hole 
leaving  a  flat  bottom  kept  an  interested  crowd around. 

The  Forbes  metal  »K>dy  forming  ma<-hme 
is  another  mechanical  devic-e  that  was  inl«-- esting  to  watch.  This  machine  produces  a  10- 
in.  piping  at  the  rate  of  'Z  ft.  per  minute.  It will  turn  out  a  pipe  of  any  length.  At  the 
exhibit  of  the  company  making  the  machine  was 
the  longest  pie^-e  of  piping  produced  at  one 
operation.      It   is  a   little  over  30   ft.  in  length. 

The  Greenpoinl  Fire  Brick  Works  and  the 
Brooklyn  Fire  Brick  Works  had  interesting 
exhibits  of  good  versus  bad  in  fire  brick; 
what  to  get  and  what  to  avoid. 
Other  exhibitors  of  the  field  were:  Acme 

Foundrv  Co..  Adriance  Machine  Works.  H.  W. 
Cotton,  Inc..  B.  W.  Bliss  Co.,  Bay  Ridge  Sheet 
Metal  Works.  Burr  and  Houston.  Doehler  Die 
Casting  Co..  Eastern  Tube  and  Tool  Co..  Erie 
Metal  Products  Co.,  Forluna  Machine  Co.. 
Fulton  Foundry  and  Machine  Co..  Fo;*ler  Pump 
Works.  General  Electric  Co..  R.  Hamilton  and 
Sons.  Charles  A.  Hones.  Inc..  Hay-Budden  Manu- 

facturing Co.,  Improved  Apphance  Co..  Merrill 
Bros..  Manning  Abrasive  Co..  Inc..  Maxon- Premix  Barnes  Co.,  Oldham  Saw  Works.  V.  &  O, 
Press  Co.,  Wahlstrom  Tool  Co,,  J.  H.  Williams 

Co. 
Bureau    of    Standards    Get    $40,000 

Appropriation Congress  has  just  authorized  an  appropriation 
of  540.000  to  be  used  by  the  Bureau  of  Stand- aids  in  work  looking  to  the  standardization  and 
testing  of  standard  gages,  screw  threads,  and 
standards  reqnired  in  manufacturing.  The  fund 
is  also  to  be  used  to  calibrate  and  test  standard 
gages  and  screw  threads  The  simi  of  $15,000 
is  made  available  for  developing  methods  of 
testing  and  standardizing  machines,  motors, 
tools,  measuring  instruments  and  other  ap- 
l)aratus  and  itcvicps  used  in  mechanical,  hydrau- 

lic and  aeronautic  engineering. 

Goodyear    Industrial    University    for 
Employees 

It  is  announcetl  that  the  Goodyear  Industrial 
University,  the  first  of  its  kind,  was  opened  at 
Akron,  Ohio.  April  17.  with  an  enrollment  of 
."».7O0  persons.  The  classes,  which  are  free, offer  ;J3.000  employees  courses  ranging  from 
Americanization  work  to  post-graduate  studies 
for  college  men  and  women. 

Program   of  the  Taylor  Society 
A  tentative  program  has  been  announced 

for  the  meeting  of  the  Taylor  Society,  which 
will  be  held  at  Rochester.  N.  Y..  on  May  tt. 
7  and  8.  The  meeting  will  be  held  under  the 
auspices  of  the  Industrial  Management  Council 
and  the  Manufaolurers'  Council  of  the  Rochester Chamber  of  Commerce. 

The  program  opens  with  a  reception  at  the 
Rochester  Club.  A  series  of  lectures,  visits  of 
inspection  to  several  factories  in  Rochester 
and  addresses  by  prominent  manufacturers  and 
engineers  will   form   Ihf  main   features. 
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f  America  in  Position  to  Hold  Her 
Own  in  Foreign  Markets 

f American  Export  Manufacturers'  Asso- 
ciaiion  Expresses  Views  at  Round- 

Table  Discussions 

America  is  in  a  position  to  hold  her  own  in 
the  markets  of  the  world,  and  no  further  seri- 

ous curtailment  in  exports  is  looked  for,  ac- 
cording to  the  consensus  at  a  commodity  group 

luncheon  held  on  April  21  at  the  Hotel  Penn- 
sylvania by  the  American  Export  Manufac- 

turers' Association.  The  subject  of  diecussion 
was  "Present-Day  Poreig^i  Exchange  Condi- 

tions." The  opinion  of  leaders  in  the  discus- 
sion was  that  conditions  in  the  export  field 

were  beginning:  to  improve,  and  that,  while 
bevere  competition  and  the  erection  of  tarifis 
could  be  expected,  the  abnormal  and  unusual 
conditions  now  surrounding  export  trade  would 
gradually  disappear.  ... 
W  L  Saunders,  president  of  the  American 

Manufacturers'  Export  Association,  piesided. 
During  the  luncheon  conference,  which  was 

in  the  nature  of  an  experiment,  leaders  of  the 
CTOUP  tables  presented  the  views  of  the  textile, 

food-stuffs,  machinery,  leather,  iron  and  steel, 

Sugs  hardware,  oils  and  coal  automobile 

typlwriter  and  specialty  export  interests  of  the 
country.      Some   of   the  views  expressed  follow. 

Textile  exporting  interests  hold  competition 

abroad  and  political  conditions  chiefly  
re- 

sponsible for  the  curtailment  in  exports,  rather 

"'stee7''?nt'rests  cannot  meet  the  foreign  de- 
mand   for    their    products. 

Machinery  people  are  in  the  same  position  as 

*''coarexporters*''aie  ready  to  ship  coal  abroad 
on  their  own  terms,  otherwise  the  foreign  cus- 

tomer can  leave  the  coal  in  this  country 
Hardware  exporters  welcome  the  present 

period  of  temporary  curtailment  as  a  breathing 
BPcU  to  catch  up  with  their  orders. 

Foodstuff*  intereiits  predict  higher  pnoee 

unless    production    is    mci-eased. 
Soecialtv  people  want  foreign  trade  and  are 

considering  allocating  a  certain  percentage  of 
their  output  for  export. 

The  following  suggested  questions  were  sub- 
mitted to  be  used  by  leaders  of  discussion  on 

obtaining  the  consensus  of  opinion  on  the  sub- 
ject of  the  day  among  each  of  the  various 

commodity   groups: 
1  Have  the  foreign  exports  m  your  line 

beeti  absolutely  stopped  or  materially  curtailed 

by  present   foreign  exchange  conditions? •^  11  not,  do  you  anticipate  that  they  will 
bestoppcd  or  materially  reduced  in  the  next 
six  months?  .        ,  .o    j       -j 
3  In  what  countries  do  you  nnd  evidence 

of     financial     recuperation     among     your     cus- 

4.  Do  you  think  it  advisable  to  accept  de- 
posits abroad  against  invoices? 

.'►.  Do  you  require,  or  are  you  advismg  your 
foreign  customers  to  purchase  futures  of  ex- 
change? 

a.  Do  you  anticipate  any  general  increase 
on  duties  or  embargoes  against  your  products 
in    foreign  countries? 

7.  Is  your  company  allocating  for  its  foreign 
business  a  definite  percentage  of  its  total  esti- 

mated products? 

Machinery  Men  Vary  As  To  Status  of  Trade 
Two  speakers  reported  on  the  subject  of  ma- 

chinery. The  first  one.  C.  E.  Wilson,  export 
manager  of  the  Worthington  Pump  and  Machin- 

ery Co..    said   for   ten    firms   at   his   table: 
"On  the  first  question  two  say  that  there 

has  been  no  let-up  in  their  business.  Six  claim 
that  there  is  considerable  curtailment.  One 
claims  that  it  is  absolutely  stopiied.  The  other 
says  about  80  per  cent  of  normal. 

"On  the  second  question  eight  claim  they  feel there  will  be  no  further  reduction.  Two  claim 
that  it  is  getting  worse  and  will  continue  so 
until    exchange    materially    improves. 

"On  the  third  question,  it  is  interesting  to note  that  they  vote  on  the  countries  as  follows 
in  recuperating:  Great  Britain,  tJ:  Belgium,  8: 
Scandinavian  countries,  3,  and  the  following 
have  one:  Holland.  Spain.  Switzerland.  Chile, 
France.    Brazil,    South  America  and   Argentina. 

"On  the  fourth  question,  two  of  them  say 
'yes.'  and  five  of  them  say  "no.'  Apparently the  difference  of  opinion  here  is  due  to  the 
different  conditions  that  prevail  in  Europe,  the 
Latin -American  countries  and  the  Far  East. 

"On  the  fifth  question,  two  of  them  say 
'yes'  and  eight  of  them  say  'no.'  One  claims that  if  our  banks  would  be  more  liberal  on 
Latin-American  credits  and  not  restrict  loans 
to  six  months,  but  encourage  loans  along  for 
about  a  year  at  reasonable  rates,  it  would  help 
things   in    the   Latin-American    countries. 

New  President  of  the  National  Metal 
Trades  Association 

The  members  of  the  National  Metal  Trades 
Association  are  to  be  congratulated  In  their 
choice  of  Albert  E.  Newton  for  president.  Mr. 
Newton  is  also  president  of  the  National  Ma- 

chine Tool  Builders'  Association  and  vice  presi- 
dent and  general  manager  of  the  Reed-Prentice 

Co.    Worcester,    Mass. 
At  the  meeting  of  the  association  in  the  Hotel 

Astor  in  New  York  on  April  22,  1020.  at  which 
Mr.  Newton  was  elected  president,  other  ofiicers 
were  also  elected  as  follows: 

First  vice  president.  George  O.  Rockwood. 
Rockwood  Manufacturing  Co.,  Indianapolis- 
second  vice  president,  W,  W.  Coleman.  Bucyrus 
Co..  South  Milwaukee;  treasurer  F.  C  Cald- 

well. H.  W.  Caldwell  &  Sons,  Chicago.  The 
following  councilors  were  elected  for  two  years- 
Albert  J.  Ford,  Fuchs  &  Lang  Manufacturing 
Co.,  New  York;  A.  W.  Foote,  Poote-Burt  Co. 
Cleveland:  J.  B.  Doan.  American  Tool  Works 
Cincinnati:  F.  E.  McKee.  Manning,  Maxwell  & 
Moore.  New  York;  D.  M.  Wright.  Henry  & Wright  Manufacturing  Co..  Hartford;  J  W 
OLeary.  Arthur  J.  O'Leary  &  Sons  Co.,  Chicago- and  Paul  C.  De  Wolf,  Brown  &  Sharpe,  for  the 
unexpired  term  of  George  O.   Rockwood 

ALBERT  E.  NEWTON 

Mr,  Newton  was  born  in  1878  in  Worcester, 
Mass,  To  judge  from  his  characteristics,  he 
IS  a  direct  descendant  of  one  of  the  minute 
men.  The  fact  that  he  wag  born  in  Worcester 
and  not  in  Lexington  docs  not  make  any  dif- 

ference. He  is  a  fighter.  If  it  is  a  scrap  in 
the  right  cause,  Bert  Newton  is  always  there 
From  present  indication  his  new  job  win  be  an 
enjoyable   one. 

He  received  most  of  his  education  in  Lynn 
Ma.ss.,  spending  his  va'litions  in  the  General 
Electric  Works.  When  he  completed  the  public 
school  work  his  family  moved  to  Worcester 
and  Bert  began  to  run  a  lathe  for  the  Prentice Bros.    Co. 

When  the  Spanish  war  broke  out  in  1898,  he 
volunteered  and  was  there  at  the  finish.  He 
was  spared  an  untimely  death  fpotn  poisoned- 
meat  microbes,  and  saw  active  service  in  the 
battles  of  El  Caney,  San  Juan  Hill,  and  the 
capture  of  Santiago.  Wht\n  the  war  was  over 
he  returned  to  Worcester,  again  entered  the 
employ  of  Prentice  Bros.  Co.  working  on  vari- 

ous m.-uhines  until  1900,  when  he  shifted  to 
the  drafting  room. 

Yes.  he  has  been  an  automobile  enthusiast 
since  the  old  "one-lunger"  days.  He  is  one 
of  the  few  men  alive  who  can  coax  a  balky 
motor  back  to  life,  even  a  Ford  on  a  cold  morn- 

ing, and  not  brag  about  it  for  the  next  month. 
And    that's   some   rare   accomplishment. 

Another    National    Association 
Joins  Engineering  Council 

American    Railway    Engineering    Asso- 
ciation Joins  Council — Harry  R. 

Safford  Made  Representative 

The  American  Railway  Engineering  Associa- 
tion has  accepted  an  invitation  from  the  United 

Engineering  Society  to  become  a  member  society 
of  the  Engineering  Council.  The  association  has 
about  1.650  members  and  its  headquarters  is  at 
431  South  Dearborn  Street.  Chicago,  111.  Its 
president  Is  Harry  R.  Safford,  and  its  secretary, 
E.  H.  Prltch.  The  excellent  technical  work 
done  by  the  committees  of  this  association  in 
many  branches  of  railroad  construction  and 
maintenance  is   well   known. 

The  association  has  named  as  its  representa- 
tive on  the  Engineering  Council,  its  president. 

Mr.  Safford.  who  is  a  member  of  the  American 
Society  of  Civil  Engineers  and  Engineering  In- 

stitute of  Canada  He  was  recently  appointed 
assistant  to  President  Hale  Holden,  of  the  Chi- 

cago. Burlington  &  Quincy  Railroad  Co.,  the 
Colorado  &  Southern  Railway  Co,,  the  Fort 
Worth  &  Denver  City  Railway  Co.  and  the 
Wichita  Valley  Railway  Co.  He  was  formerly 
chief  engineer  of  the  Grand  Trunk  Railway,  and 
If  well  known  in  Canada,  as  well  as  in  the United  States.  Following  the  severance  of  con- 

nection with  the  Grand  Trunk,  he  became  as- 
sistant to  the  regional  Director,  U.  S.  Railroad Administration,  Chicago. 

The  societies  now  represented  in  Engineeriner 
Council  have  an  aggregate  membership  of  45.- 
000. 

"On  No.  G.  three  of  them  say  'yes'  and  six 
of  them  say  'no.'  That  is.  do  you  anticipate 
any  general  increase  on  duties  or  embargoes 
against  your  products  in  foreign  coun- 

tries? One  says  Europe;  one  says  England  and France. 

"On  the  seventh  question  two  say  'yes'  and 
seven    <laim    'no.'      One    claims    that    if    Russia 

Baker  R  &   L  Receives  Citation 

The  Baker  R  &  L  Co..  Cleveland,  manu- 
facturer of  Baker  electric  industrial  tractors 

and  trucks,  has  i-eceived  official  notification 
of  citation  by  the  U.  S.  War  Department  foi 
"special  effort  in  rendering  valuable  service  by 
prompt  execution  of  orders  and  intelligent  co- 

operation." The  citation  is  given  on  the  rec- 
ommendation of  the  Chief  of  Construction  Divi- 

sion and  the  notice  of  citation  is  signed  bj 
Major  General  George  W.  Burr.  Assistant  Chiel 
of  Staff.  Director  of  Purchase.  Storage  and Traffic. 

Director  of  Sales  Office  Appropriation 
Before  Senate 

The  activities  of  the  Director  of  Sales 
promise  to  be  handicapped  seriously  by  the 
failure  of  the  House  Committee  on  Militar.v 
Affairs  to  appropriate  more  than  $100,000  for 
the  conduct  of  his  office.  An  appropriation  of 
$400,000  has  been  asked.  While  it  is  possible 
that  the  Senate  may  increase  the  amount,  the 
chances  are  against  any  substantial  addition. 

is  encouraged  and  opened  up  that  will  mate- 
rially   help    everybody." L.  D.  Alvin  said  lor  nine  concerns  represented 

at  his  table: 
"One  concern  states  that  there  has  actually 

been  an  increase  in  their  foreign  business,  and 
that  the  exchange  rate  has  therefore  not  affectd 
them  seriously.  There  are  three  concerns  who 
say  there  has  been  no  stoppage  of  their  busi- 

ness. The  rest  say  that  their  business  has 
been    materially   curtailed. 

"There  is  only  one  at  this  table  who  expects 
further  curtailment  of  business,  due  to  this cause. 

"With  reference  to  the  evidence  of  financial 
recuperation,  the  responses  are  on  the  basis  of 
financial  recuperation  in  the  countries  involved, 
rather  than  on  the  part  of  the  customers. 
Nearly  every  country  outside  of  our  o^vn  is 
mentioned  in  somo  way  or  other  as  showing 
financial  recuperation. 

"Answer  to  question  No.  4,  with  reference 
to  deposits  abroad  again,st  invqices.  is  almost 
universally  'no.*  On  No.  5.  we  agree  with  the 
other  tables,  that  we  do  not  advise  our  cus- 

tomers  to   purchase  futures  in  exchange. 
"Part  of  our  members  at  this  table  were 

silent  on  No.  6.  Four  of  them  say  that  they 
do  not  expect  duties  or  embargoes  against  our 
products  in  foreign  countries,  and  one  or  two 
suggest  that  they  do  expect  increases  in  these 
duties  or  embargoes  in  Australia  and  in  Eng- 

land. Three  are  allocating  a  <lcfinite  percentage 
of  their  product  to  foreign  business.  Four  are 
making  no  such  allocation,  and  the  rest  say 
they  are  giving  the  foreign  business  the  same 
right  of  way  that  domestic  business  gets  with 
regard  to   the  time  their  business  is  received." 
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Trade  Currents  from  New  York 
and  Chicago 

New  York  Letter 

Little  changre  is  apparent  in  the  volume  ol 
business  reported  by  the  machine-tool  trade 
lor  the  past  week  oyer  the  week  previous.  Or- 

ders continue  steady  in  all  lines  with  wood- 
working machinery  showing  the  largest  gain. 

Shiiiments-  have  improved  slightly.  New 
England  plants  have  succeeded  in  getting  some 
tools  through  to  their  local  agents  by  water, 
and  motor  truck  deliveries  have  had  much  to 
do  with  relieving  the   shortage. 

Western  shipments  are  weeks  overdue  with 
little    sign    ol    improvement.  „    .      . 

There  has  been  some  lalling  oft  in  inquiries 
by  the  manulaeturers  due  to  coal  and  raw 
material  shortages  at  their  plants,  but  on  the 
whole  business  is  steady  with  a  satisfactory 

balance  of  orders  against  inquiries  bemg  mam- 

It  is  reported  that  several  large  railroad 
Hats  originating  in  the  Eastern  district  are 

being  hefd  In  abeyance  pending  the  settlement 
of  llbor  troubles.  The  B.  &  O.  has  uiQUiries 
out  for  several  engine  lathes,  but.  the  large 
list  expected  has  not  as  yet  materialized.  A 
number  ol  the  roads  have  purchased  some 

small  tools  recently.  The  International  Rail- 
ways ol  Central  America  has  issued  a  list 

through    its    purchasing    agency    at    17    Uattery 

tSc  Long  Island  Repair  and  Supply  Co.,  ol 
Brooklyn  has  incorporated  lor  s.iU,uuu.  xi 

Sill  conduct  a  general  machine  and  repair  shop
. 

F  Schippers.  and  F.  C  Kramer,  ol  3819  Ave.
 

A.,   are  the  incorporators.  o»     „«  ivoo 
The  Peerless  Surfacing  Machine  Co  ol  Troy. 

N  Y.  has  incorporated  lor  $50,000  /;•■ ,,  ' 
Greenleaf  P.  S.  Bridgeraan.  and  F.  E.  Galla- gher, ol  Troy,  are  the  principals. 

The  Strong  Machinery  and  Supply  Co^  ol  New 
York  City,  advises  an  increase  ol  its 

 capital 
Irom    SHO.OOO     to    J75.000. 

The   Arcadia  Trailer  Co.  ol  Wilmington.   Del 

haT  organized     for     the     Pjodu-J'"''     <>*  ̂ ^T 
trucks    with    a    capital    of    $6,400,000.      a.    i.. 
Croteau.     M.     A.     Bruce,     and    S.     E.     Dill     ol 
Wilmington    are   mentioned    as   prmcipais. 

Chicago  Letter 

Trade  conditions  remain  fairly  quiet,  though 
not  nearly  so  much  so  as  was  anticipated  in 

?iew  ol  the  railroad  troubles  with  the  re- sultant fuel  shortage.  It  was  reasonable  to 

expect  that  with  manulaeturers  lacing  the 
possibility  of  a  lorced  suspension  ol  operation, 
due  to  a  lack  ol  coal,  they  would  not  be  in  a 

buying  mood.  II  local  dealers'  business  was 
restricted  to  their  own  fields  it  would  have  been 

Trettv  flat  for  the  past  three  weeks  but  the 
wide  range  ol  territory  supplied  lelt  a  large 
Ttretch  unaffected  by  the  strike.  With  these 
trouble"  being  rapidly  ironed  out  it  looks 

as  though  April's  sales  record  will  be  very satisfactory. 

The  strike  has  proved  to  be  little  more  than 
an  annoyance  to  the  trade.  Manufacturers  all 

had  sufficient  raw  materials  on  band  to  tide 
them  over  the  period  when  no  goods  were  being 
received  and  all  were  able  to  secure  sufficient 
coal  to  keep  going.  The  ones  worst  aflected 
were  the  dealers,  in  that  the  increased  time 

required  in  shipping  .  goods  Irom  laetory  to 
customer  materially  increased  the  length  ol 

time  elapsing  between  billing  and  receiyuig  re- mittances The  effect  has  been  to  multiply  the 
amount  ol  money  necessary  lor  the  conduct  ol 
business.  Recent  prosperity  seems  to  have  been 
universally  enjoyed,  lor  all  dealers  have  been 
able  to  meet  the  increased  demands  ol  their 
business  without  trouble. 

An  indirect  effect  of  all  this  has  been  to 
cause  dealers  to  be  a  little  more  exacting  in 
the  matter  of  credit  requirements  and  more 
careful  in  seeing  that  credit  obligations  are 
rigidly  met.  Thus  the  tendency  to  tighteii 
credit  conditions,  which  has  made  itsell  lelt 
in  many  other  lines  in  the  past  sixty  days,  is 

making"  its   appearance  in   the  machinery   trade. 
An  event  ol  moment  is  the  recently  an- 

nounced consolidation  of  the  Whitman  & 
Barnes  Co.  and  the  J.  H.  Williams  Co..  luider 
the  presidency  of  J.  H.  Williams.  The 

general  offices  of  the  new  concern  will  be  lo- cated in  Biiflalo.  N.  Y.  With  their  plants  m 
Brooklyn.  N.  Y..  Buffalo.  N.  Y..  St.  Catherines. 
Ont.  and  Chicago.  111.,  they  will  have  the 
largest  capacity  for  droplorgings  ol  any  con- 

cern in  the  country.  No  change  in  their  out- 
put  of  tools  is  announced. 

Waterloo  Gasoline  Engine  Co.  to  Erect 
Four    Buildings 

The  Waterloo  Gasoline  Engine  Co..  Waterloo, 
la.,  has  completed  its  plans  lor  the  erection 
ol  lour  new  buildings  with  a  total  area  of  »0.- 
000  sq.lt.  There  will  be  a  loundry  building 
120  X  300  It.,  ol  structural  steel  construction, 
steel  sash,  wire  glass  and  cement  tile  roofing. 
This  building  will  add  a  capacity  ol  40  tons 
per  day  to  the  present  output.  Other  buildings 
will  be  a  cupola  building,  a  service  and  core 
room  building,  and  a  casting  cleaning  or  mill 
building.  The  cupola  building  will  centralize 
all  melting  and  will  be  of  reinforced  concrete 
construction  40  x  40  It.  three  stones  in  height. 
There  will  be  four  cupolas,  each  with  a  capacity 
lor  melting  15  tons  ol  iron  per  hour,  and  the 

building  will  be  lully  equipped  with  mechanical 
means  lor  handling  ol  the  pig  iron  and  other 

raw  materials  which  go  int?  these  cupolas 
The  service  and  core  room  building  will  be  luu 
X  300  It  three  stories  in  height,  reinloreed 
concrete  construction,  with  steel  sash  and  an 
abundance  ol  glass.  The  first  story  will  be  used 

lor  storage  and  mixing  ol  core  sand  and  storage 
01  finished  cores.  The  second  story  will  be  used 
lor  a  pattern  shop  and  pattern  storage,  and  the 
third  story  will  be  used  exclusively  lor  the 

making  and  baking  ol  cores.  Full  equipment 
of  core  ovens  and  modern  machinery  lor  proper 

handling  ol  material  and  finished  cores  v""  bj 

installed.  The  lourth  bmlding,  the  easting 

cleaning,  or  mill  buildmg,  mill  be  80  x  180 
It  one  story  high,  steel  construction.  .Thi= 

wiil  be  lully  equipped  with  modem  machinery 
?or  handhn?  and  cleaning  ol  ™^«"f^,  ""i'^-yj- 
cally  and  efficiently.  In  addition  to  these  build

 

Ings  there  will  be  added  a  larger  loundry  
stor- 

agfyard  lor  storing  «"«««"»  ";2,''^"^lR'°i,^ 

the  loundrv  loT  several  months,  ±laiiw»
 

tracks,  cranes  and  handling  material  are  
in- cluded in  the  plans.  ,  „„„,>,    „»    the 

The  company's  laith  in  the  ero"'!}^"'  *°* 1,-aotor    and    larm-power    business    in    the    near 

SeTx\eSTj"Uro\-?renr?fari,'  M i,n  one  ol  the  most  modem  plants  in  the
  trac- 

t'o'^  Tndii"  tri  The  cost  .ol  the  improvements 
will  be   over  hall   a   million   dollars. 

Mobile  Machine-Shop  Units  to  Be  Used 
for  Road  Building 

The  Secretary  of  War  is  directed,  in  a  biU 
just  introduced  by  Representative  Reavis  ol 
Nebraska,  to  turn  over  to  the  Department  of 
Agriculture  for  distribution  among  the  states, 
for  use  in  road  building  purposes.  200  mobile 
machine-shop  units,  as  well  as  shop  machinery 
and  machine  tools  suitable  for  repairing  and 
rebuilding  motor-propelled  vehicles.  The  Bu- 

reau of  Public  Roads  is  particularly  anxious  to 
gain  possession  of  the  mobile  machine  shops. 
It  is  thought  that  these  plants,  which  were 
I'onstructed  for  war  pu"oosee.  will  be  of  par- 

ticular  service  in   the  road-building  campaign. 

Silver  Jubilee  of  Manufacturers' Association 

With  a  diverse  program,  featuring  numerou
s 

puW  c  problems  with  which  ndustry  is
  co- 

related,  the  National  Association  .of  „Manu- 

facturers  will  hold  its  "Silver  Jubilee  Con
- 

vention in  New  York  City  on  May  17.  18  and 
19  Headquarters  will  be  established  at  the 

Waldorf-Astoria.  International  problems,  im- 
migration, labor  and  financial  conditions  will 

ba  among  the  subjects  under  discussion. 

Farmers  and  their  problems  will  come  in  lor 

a  great  deal  of  consideration  and  discussion
. 

The  manufacturers  are  desirous  ol  hearing 

Irom  the  farmers  at  this  time  because  it  will 
be  an  excellent  opportunity  to  present  the 
common  problems  ol  the  farmers  and  the 

manulaeturers."  The  manulaeturers  want  to 
obtain  the  farmers'  viewpoint  on  matters  ol interest  to  both. 

#   
Second    Annual    Convention    of    Indus- 

trial Relations  Association 

Beginning  on  Wednesday.  May  21.  alld  con- tinuing lor  two  days  therealter.  the  Industrial 
Relations  Association  will  hold  its  annual  con- 

vention at  Chicago.  111.  The  auditorium  theater 
will  be  the  scene  ol  the  gathering,  which  will 
include  representatives  ol  all  the  important  man- 

ufacturing and  mercantile  establi-^hments  in  the 
country.  Several  prominent  speakers  have  been 
secured  and  a  list  of  subjects  has  been  prepared 
covering  a  wide  range  of  thought.  Labor  and 
wage  conditions  and  the  ways  and  means  of 
creating  a  better  understanding  between  the 
employer  and  the  employee  are  some  of  the 
most  important  subjects  to  be  considered. 
Philip  J.  Reilly.  of  the  Retail  Research  Asso- 

ciation of  New  York,  and  president  of  the  Na- 
tional Organization,  will  preside  at  the  main 

sessions   of    the   convention. 

New   Washington   Gun  Factory   Assis- 
tant Superintendent  Appointed 

Orders  have  been  issued  at  the  Navy  De- 
partment assigning  Captain  J.  J.  Raby.  U.  S.  N.. 

now  in  charge  of  the  office  of  ship-movement 
operations.  Navy  Department,  to  succeed  Captain 
McVay  as  assistant  superintendent  of  the  Gun 
Factory.  Navy  Yard.  Washington  D.  C.  and 
Captain  of  the  Yard.  Captain  McVay  succeeded 
Rear  Admiral  A,  W.  Grant,  who  was  retired recently. 

Captain  Raby  was  born  in  Michigan  in  1871 
and  graduated  from  the  Naval  Academy  in 
1895.  During  the  war  Captain  Raby  was  in 
charge  of  the  escort  of  14'J  ships  bound  for 
Europe  and  while  in  command  of  the  "U.  S.  S. 
Alban.v"  he  commanded  the  first  mercantile 
convoy  to  cross  the  Atlantic  under  American 
escort.  Later  in  command  of  the  "U.  S.  S. 
Georgia,"  Captain  Raby  brought  home  the  first load  of  our  soldiers  to  be  tr.msiiorted  from 
France  on    a   battleship. 

Roger  C.  Sullivan,  chairman  ol  the  Board  ol 
Directors  of  the  Independent  Pneumatic  Tool 
Co,,  Chicago,  111.,  died  April  14. 

William  H.  Parrell,  president  ol  the  Bridge- 
port Screw  Co..  Bridgeport.  Conn.,  died  at  his 

home  m  Sound  Beach,  Conn.,  on  Sunday  April 
18.  from  heart  disease.  Mr.  Farrell  was  5fi 
years  old.  He  was  a  brother  of  James  A  Far- 

rell. the  steel  magnate  of  Philadelphia.  Previ- 
°"^,.'?,  establishing  the  Bridgeport  Screw  Co. in  1911  Mr.  Farrell  was  president  of  the  Do- minion Wire  Manufacturing  Co..  ol  Montreal. 
Can.  A  wife  and  a  son.  Ralph  G..  general manager   ol   the   Screw  Co.,   survive   him. 

Daniel  W.  Slsson,  New  York  manager  of  the Phoenix  Iron  Works,  died  recently  in  Asbury Park.  N  J.,  from  heart  disease.  Mr.  Sissoii  was m  his  sixty-fllth  year. 

Theodore  Newton  Vail,  chairman  of  the  board 
ol  directors  ol  the  American  Telephone  and 
Telegraph  Co..  died  on  April  16  in  the  Johns 
Hopkins  Hospital.  He  had  lor  some  time  been 
m  ill  health  and  came  to  the  hospital  two  weeks 
ago  Irom  his  winter  home  on  Jekyl  Island  lor  a 
slight  operation,  which  was  expected  to  give him  relief    and   restore  his  health 

Seymour  de  B.  Keim.  manager  of  the  New 
York  branch  of  the  Locomobile  Co..  of  Bridge- 

port, Conn.,  has  resigned,  and  will  become  gen- eral sales  and  advertising  manager  for  the RoUs-Royc-e.  Ltd..  ol  England,  maker  ol  the famous  Rolls-Royce  cars,  and  will  be  stationed at  the  new  plant  at  Springfield.  Mass  Mr  Keim has  been  with  the  Locomobile  Co.  for  the  past twenty  years. 

Charles  E  N.vstrom.  master-mechanic  of  the 

r^,^.!!  .^"'"'"'a,  "'  "^e  Wichwire  Spencer  Steel 
Corporation.  Worcester.  Mass..  has  been  ap- 

!i,°,!IlH  o.  a*";'*'?"!  superintendent  of  the  Ham- 
SS?  „  V  "'""i  °1  '*'^'  company,  Mr.  Nystrom 
wiU  perform  both   duties   Irom   now  on, 

P.  A.  Bennett,  secretary  ol  the  Manulae- turers Association,  ol  Bridgeport.  Conn,  has resigned  this  position,  which  he  has  held  lor the  last  twelve  years.  Mr.  Bennett  has  en- 
VI.  '"  partnership  with  E.  E  Seeley  in the  businss  ol  foundry  and  electroplate  sup- 
Phes.  with  a  plant  at  S-Z3  Railroad  Ave..  Bridge- port,  under  the  firm  name  Bennett   &  Seeley 

Philip  James  lormerly  assistant  sales  man- ager ol  the  National  Manulacturing  Co  .  ol 

K.nit:'. '■'"«.  **>"'?;  subsidiarj-  of  the  Wickwire h?.1k  «®'*''^I  Corporation,  is  now  with  the 
Hobbs   Manufacturing   Co.    ol   Worcester.    Ma»s. 

Frederick  C.  Hill  has  been  chosen  a"  secre- 
tarj-  ol  the  Bridgeport.  Conn..  Manul.vturers' Association,    replacing    F.    A.    Bennett,    resigned. 

T.  P.  Cunningham,  lormerly  sales  manager 
„  „""^„""a"*"'**'°''  department  ol  the  Hjatl Roller  Bearing  Co..  Newark.  N.  J.,  is  now  pres- ident of  a  newly  formed  corporation,  the  Lincoln Products  Corporation.    Newark.    N.   J. 

William  V.  Lowe,  lor  several  years  sales  en- 
«'"«"■„»""•>  •lie  Hess  Bright  Co.  and  re<-ently with  Manning.  Maxwell  and  Moore.  Inc..  at  the Putnani  Machme  Works  has  entered  the  employ 
of  the  Easton  Machine  Co..  South  Easton  Mass. as  sales  engineer. 

Otto  A.  Yingling.  lormerly  with  the  Wash- 
ington Steel  and  Ordnance  Co..  is  now  connected 

with  the  Ward  Tool  and  Forging  Co..  Latrobe. 
Pa.,  as  general  superintendent.  ha\-ing  taken 
charge  of   his  new  position  April   1.   19'J0. 

A.  F.  Orcutt.  at  a  recent  meeting  ol  the 
directors  ol  the  Rivett  Lathe  and  Grinder 
Co..  Brighton  District.  Boston.  Mass..  was  elected 
president  and  general  manager.  Prior  to  his 
election  he  served  as  vice  president  and  gen- eral manager. 

Henry  P.  Blumenauer.  lormerly  sales  manager 
of  the  Eastern  Malleable  Iron  Co.,  Naugatuck. 
Conn.,  has  become  president  and  general  mana- 

ger of  the  Arcade  Malleable  Iron  Co..  Worcester. 
Mass.  Previous  to  his  position  with  the  East- em  Malleable  Iron  Co..  Mr.  Blumenauer  was 
for  a  time  with  the  Standard  Oil  Co..  as  man- 

ager at   Calcutta.   India. 

The  Fafnir  Bearing  Co..  ol  New  Britain.  Conn.. 
manufacturer  of  ball  bearings,  has  recently 
completed  an  addition  to  its  plant  which  will 
give  an  additional  7.000  sq.ft.  ol  floor  space 
lor  manulacturing  purposes. 

Frank  Metcalf.  of  the  production  department 
of  the  Wright  Wire  Co.  division,  of  the  Wiik- 
wire  Spencer  Steel  Co.,  of  Worcester,  Mass.,  ha- 
been  promoted   to  chief   clerk   ol   the  compaiu'. 



Foote-Burt  "Way"  Tapping  Machines By  J.  V.  HUNTER 
Western  Editor.  American  Machinist 

In  the  modem  factory,  engaged  in  large  seal; 
production,  it  has  been  found  that  the  multi- 

ple-spindle   tapping    machine    saves    even 
more  time  than  the  multiple-spindle  drill- 

THE  development  of  the 
 "way"  drill- 

ing machines  brought  about  a  de- 
mand for  tapping  machines  built  on 

a  similar  plan  capable  of  tapping  holes 
simultaneously  in  several  sides  of  the 

work.  Quantity  production  demands  ac- 
curacy and  reliability  of  operation  from 

all  machine  tools,  and  the  suc- 
cessful way-tapping  machine 

must  be  up  to  the  mark  in 
these  requirements. 
It  has  been  necessary 
to  design  each  type  of 
machine  as  an  individ- 

ual engineering  prob- 
lem, and  the  machine 

which  the  Foote-Burt 
Co.,  Cleveland,  Ohio, 
has  built  for  this  serv- 

ive  typifies  the  individ- 
ual character  of  the 

construction  required. 

The  designation  "way"  is  applied 
only  to  machines  whose  tools  en- 

ter a  piece  of  work  in  more  than  one  direction  at  the 
same  time;  thus  we  may  have  two,  three  or  four-way 
tapping  machines  or  presumably  any  other  combination 

if  required.  The  general  appearance  of  the  way-tapping 
machine  is  similar  to  that  of  the  way-drilling  machine, 
but  many  details  must  be  altered  to  build  such  a  ma- 

chine as  is  illustrated  in  the  headpiece. 

A  Problem  in  Designing 

One  of  the  real  problems  in  designing  a  tapping  ma- 
chine of  this  class  is  the  proper  proportioning  of  the 

gears  so  that  a  large  number  of  holes  of  different 
sizes  and  pitches  of  thread  may  be  tapped  at  the  same 
time. 

The  sizes  tapped  by  the  same  spindle  head  may  range 
from  as  large  as  a  IJ  in.  down  to  a  -\  in.  hole.  It  is 
stated  as  an  interesting  feature  of  this  class  of  work 
that  the  use  of  a  large  size  tap  in  a  spindle  head  adds 
to  the  success  of  the  results  obtained  from,  the  smaller 
taps  that  may  be  in  use  at  the  same  time,  since  the 
larger  tap  tends  to  pull  the  smaller  ones  more  uniformly 
into  the  work. 

The  drive  for  the  spindles  is  carried  through  a  main 
shaft  to  a  separate  reduction  gear  in  a  housing  on  the 
frame  at  the  rear  of  each  spindle  head.     Both  the  bed 

ing  machine.    The  demand  for  machines  to  tap 

many  holes  simultaneously  has  led  to  the  de- 
velopment  of  the   machines   described   in 

this  article. 

and  vertical  column  are  provided  with 
broad  flat  ways  for  the  saddles  of  the 
spindle  heads,  and  it  will  be  noted  that  the 
spindle  heads  are  adjustable  on  the  saddles 
to  compensate  for  the  different  lengths  of 
the  taps. 

The  spindle  heads  are  fully  inclosed, 
and  the  spindles  are  individually  lubri- 

cated by  a  circulating  pump  which 
draws  its  supply  from  a  reservoir 
m  the  base  of  the  head  and  forces 

it  through  a  sight-feed  oiler  to 
the  top  of  the  spin- 

dle-head body.  Oil- 

level  indica- 

tors are  pro- vided for  all 

oil  wells.  Other  bear- 
ings are  lubricated  by 

gang  sight-feed  lubri- 
cators. When  this  ma- 

chine goes  into  opera- 
tion, the  taps  a .  e 

brought  up  to  the  work 
and  "followed  in"  by 
the  pilot  handwheel  on 

the  front  of  the  machine.  At  the  predetermined 
depth  the  motor  is  automatically  reversed,  and  the 

taps  are  "followed  out"  by  the  pilot  wheel  until  clear 
of  the  work  and  then  the  heads  are  run  back  to  a  clear- 

ance point  for  loading.  At  the  end  of  the  clearance 
travel  the  motor  is  automatically  reversed,  so  that  the 
taps  are  again  running  in  their  forward  direction. 

Reversing  Motor  Successful 

The  reversing  motor  has  been  found  particularly 
adapted  for  this  machine,  and  has  been  used  with  marked 
success.  However,  the  usual  switch  control  methods  for 
reversing  the  motor  were  not  found  sufficiently  positive 
in  operation,  and  on  request  a  special  electrical  reversing 
mechanism  was  developed  by  the  Electric  Controller  & 
Manufacturing  Co.,  Cleveland,  Ohio,  which  eliminates 
mechanical  and  depends  entirely  upon  electrical  control 
and  is  very  positive  in  its  action.  A  view  of  one  of  these 
controllers.  Fig.  1,  shows  the  two  contact  boxes  A  and  B 
which  provide  for  the  forward  and  reverse  motion  of  the 

motor.  Adjustable  stops  C  and  D  sliding  in  a  T-slot 
on  the  base  of  one  of  the  spindle  heads,  make  suitable 
contact  with  the  control  arms  of  these  switches,  pushing 
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FIG.    1. AUTOMATIC   ELECTRIC  CONTROL.  FOR 

"reversing  MOTOR 

them  down  as  the  spindle  head  moves  forward  and  back. 
The  drive  motor  can  be  stopped  at  any  point  whether 

going  forward  or  back  by  a  push-button  control.  This 
is  only  used  for  stopping  or  starting  the  machine,  or 
stopping  it  quicklv  in  case  of  accident. 

!)«*««• -•"^''  A  Two-Way  Machine 

In  Fig.  2  is  shown  a  two-way  tapping  machine  which 
is  provided  with  an  inverted  spindle  head,  so  that  the 
casting  shown  in  place  in  the  jig  may  be  tapped  without 
inversion,  thus  making  it  easier  to  handle.  It  is  not 
always  advisable  to  tap  from  underneath  and  in  another 

tapping  machine.  Fig.  3,  the  cylinder  block  casting  is  in- 
verted before  being  placed  in  the  machine.  The  use  of 

either  of  these  systems  depends  upon  the  judgment  of 
the  production  engineers  who  are  planning  the  routing 
of  the  work  through  the  shop. 

For  belt-driven  machines  mechanical  control  is  pro- 
^vided  tor  the  reversing  motion  and  Fig.  4  shows  the 
side  of  a  machine  of  this  type  with  its  forward  and  re- 
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FIU.    2. TWO-WAY    TAPPING    .MACHINE    WITH 
INVERTED  HEAD 

verse  belt  pulleys,  together  with  a  portion  of  the  me- 
chanical shift  that  is  employed.  The  spindle-reversing 

motion  is  controlled  by  a  special  lever  connected  with 
the  clutch  which  is  automatically  tripped  when  the  taps 
have  reached  their  proper  depth.  These  are  again 
automatically  reversed  into  the  forward  direction  upon 
the  return  of  the  head  slides  to  the  clearance  position. 

Power  for  Reversing 

While  the  head  slides  are  returning  to  the  work  they 
draw  up  the  lower  weight  shown,  and  its  fall  when 
tripped  at  the  proper  instant  by  a  dog,  furnishes  the 
necessary  power  for  reversing  the  clutches.  This  revers- 

ing motion  is  rapid  and  permits  tapping  very  close  to 
the  bottoms  of  the  holes. 

The  tapping  machines  so  far  described  have  their 
spindle  heads  in  the  vertical  or  horizontal  planes,  but 
in  Fig.  5  we  see  a  machine  in  which  both  spindle  heads 
are  inclined  at  an  angle  of  45  deg.  Both  spindle  heads 
are  counterbalanced  by  weights. 

PIG.  3. A  three-way  tapping 
MACHINE 

KIG.    4. 
MECHANICAL,   CONTROL  OF  BELT- 

DRIVEN    MACHINE 
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FIG.  5.     MACHINE  WITH  TWO  INCLINED  SPINDLE  HEADS 

A  three-way  tapping  machine  with  one  similarly 

inclined  spindle  head  is  shown  in  Fig.  6,  and  a  cylinder 
block  lying  in  the  fixture  reveals  the  job  upon  which  the 

machine  is  employed.  The  reader  will  note  the  guide  bar 
which  fits  in  the  crankshaft  bearings  and  aligns  the 

cylinder  block.  In  the  last  mentioned  models  it  will  be 
noted  that  the  inclined  spindle  heads  are  each  equipped 
with  a  roller  running  on  a  guide  plate.  This  supports 
the  out-board  weight  of  the  spindle  head. 

Broaching  the  Recoil  Cylinder  of  the 
4.7-In.  Gun 

By  M.  E.  Infiorati 

One  of  the  problems  that  presented  itself  as  a  broach- 
ing possibility  during  the  war  was  the  finishing  of  the 

recoil  cylinder  of  the  4.7-in.  field  and  anti-aircraft  guns. 
The  length  of  this  cylinder  for  the  field  gun  is  86  in. 
and  this  fact  alone  seemed  discouraging  when  it  was 
considered  as  a  broaching  proposition. 

The  ordinary  method  of  machining  by  planing  on  a 

special  automatic  indexing  fixture  wou'd  have  been  very 
difllcult  as  at  no  time  could  the  tool  be  seen  in  opera 
tion,  and  the  degree  of  accuracy  required  was  such  that 
a  few  thousandths  deflection  of  the  bar  which  held  the 
tool  would  result  in  a  rejected  cylinder  which  might 
sometimes  have  had  seventy  hours  of  labor  expended 
upon  it. 

Then,  too,  resetting  would  be  almost  impossible  if  it 
were  undersize,  while  if  oversize  it  would  have  to  be 
scrapped  anyway.  Regardless  of  the  cost  of  production, 
time  was  the  most  vital  element,  as  the  guns  were 
needed  and  any  delay  would  be  serious. 

After  making  arrangements  with  the  Government 
arsenal  for  experimental  work,  we  proceeded  as  fol- 

lows: It  was  first  made  sure  that  the  3J-in.  hole  was 
reamed  to  exact  size,  within  plus  or  minus  limits  of 
0.001  in.  the  entire  length  of  the  cylinder;  this  was 
Titecessary  as  the  broaches  were  designed  to  guide  with 
a  very  snug  fit  in  this  hole  to  avoid  drifting. 

A  special  machine  with  a  stroke  of  106   in.  and  of 

FIG.  6.     THREE-WAY  MACHINE  WITH  INCLINED  SPINDLES 

sufficient  pulling  capacity  was  fitted  with  a  suitable 
fixture  for  holding  the  cylinder  in  alignment,  and  pro- 

vision made  to  get  proper  lubrication  to  the  broach 
while  cutting.  This  latter  was  obtained  by  inclosing 
the  broach  in  a  pipe  at  the  end  of  the  fixture,  and 
was  arranged  to  be  disconnected  from  the  fixture  by 
a  quarter  turn.  The  set-up,  together  with  section  of 
the  cylinder,  is  shown  in  Fig.  1. 

With  the  pipe  removed,  the  broach  was  conr  acted  to 
the  pull  shank  and  pushed  in  place  up  to  its  first  cut- 

ting tooth.  The  pipe  was  then  connecter'  ,  o  the  fixture and  the  lubricant  turned  on   through   che   pipe  at  A. 

After  unsuccessfully  trying  several  lubricating  com- 
pounds, a  first-class  grade  of  lard  oil  was  settled  upon. 

It  \;as  supplied  from  a  pump  which  was  directly  con- 
nected to  the  countershaft  and   filled  the  entire  tube 

t^mttttW  o 

FIG.   1. 

Brooch Sechon££ 

LINE  DRAWING   OF  CYLINDER  SET-UP  FOR 
BROACHING 

surrounding  the  broach.  It  will  be  apparent  that  at  all 
times  the  broach  teeth  were  completely  flooded  both  at 
the  top  and  bottom  with  lubricant — an  unusual  condition 
in  broaching.  To  this  ideal  lubrication  we  attribute 
the  finish  obtained. 

The  broaches  were  designed  with  a  groove  the  entire 
length  of  the  body  to  allow  the  lubricant  to  flow  through 
while  cutting,  forcing  the  warm  lubricant  out  through 
the  front  end  and  keeping  the  broach  supplied  with 
fresh,  cool  oil.  The  lubricant  was  supplied  at  a  tem- 

perature of  48  deg.  F.  and  the  outflow  registered  59' 
deg.    The  feed  was  approximately  5  gal.  per  minute. 
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The  design  of  broaches  offered  several  problems  such 

as  pitch  of  teeth,  undercut,  cut  per  tooth,  chip  clear- 
ance, etc.  The  pitch  and  depth  of  teeth  were  designed 

after  figuring  the  amount  of  solid  material  to  be 
removed  by  each  tooth.  The  thickness  of  chip  per  tooth 
and  undercut  were  governed  entirely  by  past  experience 
on  the  broaching  of  similar  material.  It  was  decided 

that  a  set  of  forty-eight  broaches  would  be  neces- 
sarj'  to  complete  the  total  depth,  which  was  J  in.,  the 
width  across  the  bottom  of  each  flute  being  about  2J 
in.  Approximately  320  cu.in.  of  metal  had  to  be 
removed. 

Impossible  to  Determine  Pull  for  Broach 

There  was  no  possible  way  in  which  we  could  deter- 
mine the  pull  required  for  each  broach,  but  it  was  very 

apparent,  knowing  the  behavior  of  the  machine,  that 
it  was  pulling  close  to  95,000  lb. 

The  cylinder  remained  very  cool  while  broaching,  and 
the  chips  were  rolled  very  smoothly,  many  in  lengths 
exceeding  18  in.  x  i  in.  wide.     The  finishing  broaches 

Arc  Heating  In  Ship  Repairs 
By  I.  B.  Rich 

The  growth  of  the  use  of  the  electric  arc  in  shipbuild- 
ing and  repair  work  is  quite  a  surprise  to  those  who 

have  not  kept  pace  with  it.  As  an  example,  the  electric 
welding  barge  of  the  Alabama  Drydock  and  Shipbuildint 

PIG.  2.  CHIPS  PRODUCED  BY  THE  BROACHES 

cut  the  entire  width  of  splines  as  shown,  sizing  the 
hole  to  proper  diameter  and  burnishing. 

Upon  the  final  inspection  by  the  Government  inspec- 
tors it  was  found,  by  the  use  of  the  star  gage,  that 

the  outside  diameter  of  splines  were  plus  0.0005  in.  in 
some  spots  and  to  size  in  others,  which  was  within  the 
tolerance  allowed. 

It  was  thought  that  because  of  the  work  being  so 
long  the  broaches  would  not  retain  their  size  for  many 
cylinders,  but  reports  show  that  300  cylinders  were 
broached  by  one  company  using  this  method  and  the 
broaches  showed  less  than  0.0005  in.  wear  on  the  out- 

side diameter. 

The  Time  Required  for  Broaching 

The  time  required  for  broaching  the  complete  cylin- 
der was  64  hr.  and  assured  interchangeable  product; 

while  the  time  required  for  machining  by  other  methods 
■was  67  hr.  without  any  assurance  of  interchangeability. 
'It  was  not  necessary  that  the  men  who  handled  the 
broaching  be  first-class  mechanics. 

Some  of  the  chips  removed  by  the  broaches  are  shown 
in  Fig.  2. 

FIG.   1.     AKC    VVKl^DiiNU   POWiilt   i'LAM" 

Co.,  of  Mobile,  Ala.,  shows  to  what  an  extent  this 
has  become  a  part  of  shipyard  equipment.  This  barge 
contains  a  whole  power  plant,  consisting  of  an  internal 
combustion  engine  and  a  large  generator  and  can  be 
towed  to  any  part  of  the  yard  so  as  to  have  the  power 
readily   available. 

Fig    2  shovra  the  bow  of  a  ship  which   is  having 

FIG.  2.  THE  ARC  IN  REPLACING  PLATES 

a  number  of  plates  replaced,  and  here  the  electric  arc 
plays  an  important  part  in  cutting  out  rivets  and  in 
other  ways,  taking  the  place  of  the  hammer,  chisel  and 
punch  of  the  older  methods. 

"Notice  that  the  first  part  of  manager  spells  'man'." 
— Forbes  Magazine  (N.  Y.). 

A  booklet  entitled  "Public  Utilities,  City  of  Nitro, 
West  Virginia,"  has  been  issued  by  the  Charleston 
Industrial  Corporation,  which  is  operating  the  city  of 

Nitro  at  the  present  time.  The  booklet  gives  a  tech- 
nical description  of  the  public  utilities  of  Nitro,  which 

were  planned  for  a  city  of  85.000  before  the  city  was 
actually  built.  Besides  numerous  illustrations  of  the 
power  equipment  and  the  public  utilities,  maps  showing 
the  layouts  of  the  water,  electric,  fire  alarm,  sewer  and 
railroad  systems  are  given. 
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A  Comparative  Test  of  High-Speed  Steels — I 
By  a.  J.  LANGHAMMER,  M.E. 

Industrial  engineer.  Thompson  &  Black,  engineers  and  accountants.  New  Yorlt  and  Detroit. 

In  the  last  sixteen  years  the  use  of  high-speed  steel 
ha^  grown  from  practically  a  metallurgical  and 
manufacturing  experiment  to  what  is  today  one  of 
our  most  important  economic  and  industrial  factors. 
The  principal  reason  for  its  wide  application  is  the 
rapid  growth  of  quantity  production  methods  as 
applied  particularly  to  the  automobile,  machine  tool 
and  allied  industries,  and  the  introduction  of  scien- 

tific management  in  these  works. 

TODAY  there  are  dozens  of  brands  of  American- 
made  high-speed  steel  on  the  market,  and  in  the 
last  eight  months  some  of  the  famous  English 

brands  have  again  made  their  appearance.  British- 
American  brands  too  are  very  much  in  evidence,  par- 

ticularly in  the  crucible  mills.  Both  electric-furnace 
and  crucible  steels  are  well  represented,  though  the 
latter   are   still  very  much   in  preponderance. 

High-speed  steel  selling  methods  of  today  leave  very 
much  to  be  desired.  In  general,  the  steel  is  sold  by 
voluble  salesmen  who  know  nothing  of  their  wares, 
have  never  been  in  a  steel  mill,  and  have  never  graced 
the  floor  of  a  machine  shop.  Fortunately,  there  are 
always  some  saving  exceptions.  It  is  indeed  astonish- 

ing how  little  the  average  steel  salesman  knows  of  his 
product.  If  an  interview  is  granted  him,  he  begins  by 
nonchalantly  announcing  that  his  brand  is  the  best  in 
the  market,  and  that  he  can  increase  your  production 
anywhere  from  50  to  100  per  cent,  or  more.  When 
pressed  for  supporting  data,  he  refers  you  to  a  local 
machine  shop  or  some  large  manufacturer  out  of  the 
city.  During  the  war,  Government  plants  and  arsenals 
were  quoted  elaborately  as  using  solely  his  steel.  If 
you  took  the  trouble  to  investigate,  it  would  invariably 
develop  that  the  particular  brand  in  question  had  never 
been  used,  or  that  a  small  sample  had  been  left  gratis 
by  the  salesman  for  test  purposes.  Usually  the  test  dis- 

closed a  mediocre  or  even  a  poor  steel.  The  damage  done 
to  the  stsel  company  by  such  misrepresentation  is  almost 
immeasurable,  for  though  it  may  later  improve  its  prod- 

uct or  even  bring  forth  a  superior  brand,  you  still 
retain  that  bad  taste  from  the  interview  and  are  sus- 

picious, if  not  antagonistic.  ,^ 

Special  Samples  Prepared  for  Tests 

Sometimes  you  meet  in  steel  salesmen  a  canny  old- 
time  mechanic  who  has  forced  his  way  into  the  selling 
business  and  who  is  wiliness  personified.  If  such  a 
man  is  permitted  to  have  a  hand  in  directing  the  test, 
and  the  man  in  charge  of  the  test  is  not  himself  an  ex- 

pert, then  the  result  is  never  in  doubt.  The  steel  that  the 

"old-timer"  represents  will  win  out. 
High-speed  steel  salesmen  often  have  access  to  a 

supply  of  specially-prepared  steel  for  test  purposes.  At 
the  mills  a  heat  may  be  prepared  which  has  the  best 
possible  composition  and  subsequent  workings  and  heat 
treatments  are  very  carefully  performed.  When  this 

practice  is  not  followed,  a  batch  of  "regular  run"  steel 
that  has  shown  exceptional  performance  under  test  is 
retained  for  test  purposes  only.     Obviously,  when  the 

steel  company  begins  to  fill  orders,  it  will  ship  from  the 
regular  run  of  stock,  which  is  inferior  in  quality  to  the 

"special"  bar  submitted  for  test  purposes.  In  justice 
to  the  steel  manufacturers  it  must  be  said  that  such 
practices  seldom  or  never  reflect  the  true  policy  of 
the  companies  represented  (or  misrepresented). 

Most  steel  companies,  too,  manufacture  several  grades 
of  high-speed  steel.  One  of  the  grades  is  usually  superior 
to  all  of  the  others  and  is  the  best  steel  that  experience 
and  careful  manufacture  can  produce.  This  steel  is  then 
used  for  test  purposes  and  should  it  win  a  place  when 
the  final  selection  is  made,  great  care  must  be  exercised 

to  see  that  the  "best  grade"  is  received  on  subsequent 
shipments  and  not  specimens  of  the  poorer  grades. 

High  Cost  of  Cheap  Tool  Steel, 

Much  is  found  wanting  in  the  average  buyer  or  speci- 
fier. In  most  plants  the  purchasing  agent  decides  on  the 

brands,  and  he  is  naturally  gullible  on  this  subject.  His 
decision  is  usually  based  on  price,  which  to  him  is  all 
important,  while  in  reality  it  constitutes  practically  a 
negligible  item.  Then,  too,  if  market  conditions  seem 
to  warrant,  as  they  do  in  recurring  stress  periods,  he 
will  buy  as  much  high-speed  steel  as  he  can  and  of 
every  available  brand.  In  this  way  his  errors  are  multi- 

plied, for  not  only  does  he  get  steel  which  is  primarily 
poor,  but  also  such  rejected  stock  as  has  been  accumu- 

lated by  the  steel  salesmen. 
Under  modern  manufacturing  conditions  it  is  of 

utmost  importance  to  know  the  comparative  capabilities 
of  the  various  brands  of  high-speed  steel  on  the  market. 
This  applies  to  the  small  machine  shop  as  well  as  the 
giant  works.  As  stated  above,  the  first  cost  of  the  raw 
material  in  a  high-speed  tool  is  practically  negligible. 
This  is  true  because  the  labor  cost  for  the  machining 
of  such  a  tool  is  usually  several  times  that  of  the  raw 
material.  Also,  when  a  tool  is  made  up  of  an  inferior 
grade  of  steel,  it  may  be  scrapped  after  an  attempt  at 
hardening  before  it  ever  gets  into  the  shop,  thus  pro- 

ducing an  immediate  combined  loss  of  indirect  material, 
labor  and  overhead.  If  the  tool  should  successfully  pass 
through  the  hardening  room  and  subsequent  inspection 
into  the  machine  shop,  trouble  at  once  begins.  Produc- 

tion is  decreased,  more  work  is  incurred  for  the  machine 
operator  and  tool  grinder  due  to  the  increased  tool 
changes,  and  costs  increase  accordingly.  Spoilage  or 
scrap  also  takes  a  jump  and  the  costs  increase  again. 

When  the  capabilities  of  certain  brands  of  high-speed 
steel  are  to  be  determined,  it  is  imperative  that  the  test 
be  conducted  under  the  constant  supervision  of  a  com- 

petent observer.  This  man  need  not  be  a  technical 

graduate,  but  he  should  be  a  good  mechanic  and  in  addi- 
tion he  must  possess  the  mental  and  moral  qualities  that 

permit  him  to  follow  instructions  explicitly.  The  man 
in  charge  of  the  test,  however,  must  be  familiar  with 
all  the  variables  that  affect  the  life  of  a  cutting  tool. 
He  can  then  correctly  plan  the  complete  details  of  the 
test  which  will  be  executed  by  his  subordinates.  One  of 

the  reasons  that  large  quantities  of  relatively  poor  high- 
speed steel  are  used  annually  is  that  such  tests  are  con- 

ducted by  incompetent  men. 

In  addition  to  the  objection  to  the  use  of  a  large  num- 
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ber  of  miscellaneous  brands  of  high-speed  steel  noted 
two  or  three  paragraphs  back,  there  is  that  of  difficulty 
in  heat  treatment.  A  standard  method  of  heat  treat- 

ment is  all-essential  for  uniformly  good  results.  Medi- 
ocre or  poor  grades  of  steel  do  not  in  general  permit 

high  heats  and  must  be  treated  accordingly.  If  the  next 
tool  is  made  of  a  good  steel  which  must  be  subjected  to 
a  high  heat  for  best  results,  the  chances  are  very  much 

against  its  proper  hardening,  and  the  result  is  con- 
fusion, increased  difficulties,  more  work,  and  finally  a 

general  run  of  poor  tools.  When  quantity  production 
methods  are  employed,  as  for  example  in  a  cutter  or 
twist  drill  plant,  these  bad  conditions  are  considerably 
augmented. 

With  a  selection  of  brands  that  permit  a  uniform 
heat  treatment,  the  tool  hardener  has  an  ideal  condition 
and  his  work  will  show  results. 

Carbon  Steels 

Carbon  tool  steel,  which  was  the  earliest  form  of 
cutting  steel  used  in  machine  shops,  is  now  used  only  in 
relatively  small  quantities  except  in  cutting  non-ferrous 
metals  and  non-metallic  materials.  It  has  a  wide  and  uni- 

versal application,  however,  for  hand  tools  such  as 
chisels,  punches,  dies,  shear  blades,  cutlery,  broaches, 
hand  taps  and  reamers,  etc.  Large  quantities  of  plain 
carbon  steel  are  also  used  for  forging  dies,  hammer  dies 
and  machinery  parts,  though  in  these  instances  elements 
that  promote  toughening,  resistance  to  wear  and  shrink- 

age are  usually  added  to  the  alloy.  As  a  cutting  tool  it 
fails  because  of  the  low  duty  that  can  only  be  exacted 
and  the  premature  dulling  of  the  cutting  edges. 

Self-Hardening  Steels 

Mushet,  or  self -hardening,  tool  steel  (so  called  from 
the  name  of  its  inventor)  was  the  immediate  successor 
of  carbon  tool  steel.  This  steel  usually  contained  from 
6  to  9  per  cent  of  tungsten,  2  per  cent  of  manganese, 
and  a  high  percentage  (about  2)  of  carbon.  With  the 
introduction  of  Mushet  steel,  cutting  speeds  were  in- 

creased about  60  per  cent,  and  this  record  stands  out  as 
one  of  the  most  notable  achievements  of  that  time, 
though  not  fully  exploited.  Today  this  steel  is  obsolete, 
but  it  was  of  extreme  usefulness  in  that  it  formed  an  in- 

dispensable link  in  the  development  of  modern  high- 
speed tool  steel.  It  is  an  obsolescent  product  because 

practice  today  demands  a  cutting  speed  far  in  e.\cess  of 
its  capabilities. 

High-Speed  Steel 

Self-hardening  tool  steel  was  the  immediate  p'-ede- 
cessor  of  high-speed  tool  steel.  The  composition  of  the 
average  high-speed  tool  steel  (by  actual  analysis  of 
sixteen  different  brands)  is  as  follows:  carbon,  0.60  to 
0.70  per  cent;  tungsten,  16  to  18  per  cent  (although  one 
or  two  brands  go  as  high  as  22  per  cent)  ;  vanadium, 
0.75  to  1.0-5  per  cent;  chromium,  3  to  4  per  cent.  In 

addition  to  these  "standard"  elements,  some  brands  con- 
tain also  uranium,  cobalt,  manganese  and  molybdenum. 

Sulphur  and  pho.sphorus  average  from  0.02  to  0.04  per 
cent  and  the  same  minimum  amount  of  silicon  is  gen- 

erally present. 
High-speed  steel  enabled  an  increase  of  about  400 

per  cent  in  cutting  speed  over  Mushet  or  self-hardening 
steel.  The  feature  wherein  the  tools  made  from  this 
steel  differ  from  and  exceed  in  performance  the  tools 
made  from  the  preceding  steels  is  their  ability  to  main- 

tain a  sharp,  strong  cutting  edge  while  heated  to  a  tem- 

perature far  above  that  which  would  cause  "failure"  or 
"breaking  down"  of  the  cutting  edges  on  tools  made  of 
the  simple  steels.  As  a  matter  of  fact,  the  sharp  cutting 
edge  is  maintained  until  just  a  short  time  before  failure 
occurs.  Carbon  steel  tools,  on  the  other  hand,  .show  wear 
or  dullness  of  the  cutting  edge  as  soon  as  they  are  put  to 
work.  The  heat  generated  by  the  friction  of  the  chips 
on  the  tool  when  cutting  steel,  plus  the  pressure,  is  great 
enough  to  weld  small  bits  of  the  chip  to  the  tool  at  some 
distance  (depending  principally  on  the  depth  of  cut) 
back  of  the  cutting  edge  proper  and  to  wear  a  groove 
into  the  lip  surface.  The  property  of  being  able  to 
retain  hardness  and  cutting  ability  at  a  red  heat  is 

termed  "red  hardness."  In  the  early  days,  the  principal 
objection  to  high-speed  steel  was  the  apparent  inability 
to  produce  a  good  finish.  This  handicap  was  largely 
imaginary  and  not  well  founded,  for  in  the  general  run 
of  work  no  such  difficulty  is  experienced. 

Stellite 

As  self-hardening  tool  steel  was  supplanted  by  high- 
speed tool  steel,  so  the  latter  will  in  some  cases  give 

way  to  stellite  where  this  alloy  is  applicable.  Stellite  is 
made  up  of  approximately  65  per  cent  cobalt,  25  per 
cent  chromium  and  10  per  cent  molybdenum.  It  is 
extremely  hard,  quite  brittle  and  posses.ses  the  quality 
of  red  hardness  to  a  very  marked  degree.  On  cast  iron, 
stellite  has  a  cutting  speed  of  100  per  cent  above  high- 

speed steel,  while  on  bronze  it  may  run  as  high  as 
700  per  cent  faster.  On  soft  .steel,  honors  are  about 
even,  depending  on  conditions.  Stellite,  however,  is  not 
adaptable  even  to  cast  iron  or  bronze  when  the  tool  is 
subjected  to  sudden  shocks,  on  account  of  its  brittle- 
ness. 

Much  work  is  being  done  in  developing  both  stellite 
and  similar  alloys,  but  to  date  none  of  the  rival  products 
tested  by  the  writer  have  equalled  stellite  in  perform- 

ance or  adaptability.  The  range  of  utility  of  stellite  is 
greatly  increased,  due  to  the  fact  that  small  rectangular 
or  square  sections  can  be  readily  welded  in  an  electrical 
welder  to  large  steel  shanks,  which  arrangement  gives 
a  high-duty  tool  of  low  cost.  The  same  procedure,  of 
course,  is  applicable  to  high-speed  steel. 

Cast  Tool  Steels 

Within  the  last  two  years  several  very  promising 

brands  of  "cast  high-speed  steel."  both  air-  and  oil- 
hardening,  have  been  produced  in  this  country.  In  some 
cases  the  alloy  has  a  composition  very  similar  to  that 
of  a  good  brand  of  high-speed  steel,  while  in  others  no 
tungsten  is  used.  Distinct  advantages  are  claimed  which 
greatly  reduce  factory  costs.  Thus  it  can  be  cast  readily 
into  almost  any  intricate  shape  such  as  dies  for  presses, 
milling  cutters,  core  drills,  form  cutters  and  other 
special  high-duty  working  and  cutting  tools.  These  cast- 

ings, which  usually  anneal  readily  and  machine  easily, 

require  but  a  small  percentage  of  machining  as  com- 
pared with  the  tool  made  from  a  solid  bar,  whereby 

the  labor  cost  is  reduced  very  appreciably. 
When  placed  in  actual  operation,  some  of  these  tools 

have  produced  as  high  as  ten  and  twenty  times  as  many 
parts  as  a  regular  high-speed  steel  tool  on  the  same  task, 
with  the  consequent  saving  in  costs.  Milling  cutters 
made  of  such  cast  high-speed  steel  have  been  seen  b.v  the 
writer  in  use,  and  their  performance  appeared  to  be 
excellent.  In  this  case,  however,  the  duty  was  not  very 
heavy,    though    the    cuttiiT    speed    was    high,    so    that 
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too  much  importance  could  not  be  attached  to  the  one 
demonstration.  Cutters  of  such  material  and  of  intricate 

design  were  at  once  ordered  by  the  author's  firm,  but  to 
date  they  have  not  been  tested.  In  view  of  the  recorded 

successes  of  "cast"  high-speed  steel  and  the  large  amount 
of  exper-mental  work  that  is  being  done  with  it,  develop- 

ments of  extreme  importance  can  be  expected  in  the 
near  future.  This  is  the  more  interesting  because  the 

idea  of  casting  high-speed  steel  is  diametrically  opposed 
to  one  of  the  fundamental  requisites  of  a  good  high- 

speed steel,  which  is  that  the  ingots  must  be  of  suffi- 
cient size  that  the  proper  reduction  in  area  occurs  in 

the  working,  with  the  i-esultant  refined  structure  and 
hardy  constitution. 

English  Brands 

English  steel  makers  are  doing  a  great  deal  of  work  on 
high-speed  steel,  supposedly  in  an  effort  to  produce 
a  superior  grade.  As  their  efforts  are  chiefly  confined 
to  securing  a  substitute  for  tungsten,  their  object 
is  probably  to  produce  a  cheat>er  steel.  Molybdenum 
(already  exploited  by  American  metallurgists  and  dis- 

carded) is  understood  to  be  the  principal  element  that 

is  receiving  their  attention.  Cobalt,  too,  is*  being  thor- 
oughly investigated,  although  both  these  dements  are 

at  the  present  time  more  expensive  than  tungsten.  One 
English  manufacturer  has  actually  brought  out  a 

so-called  "tungsten-less"  high-speed  steel  that  is  being 
offered  at  an  unusually  attractive  figure.  In  an  actual 
cutting  test,  when  run  against  a  good  brand  of  high- 

speed steel,  it  proved  a  failure.  There  may  be  quite  a 
market  for  such  a  product,  however,  where  a  cheap  cut- 

ting steel  is  desired  for  limited  performance,  or  even 
for  general  work  on  aluminum,  brass,  or  such  easily 
machined  metals.  Again,  this  steel  may  be  vastly  im- 

proved, thereby  increasing  its  usefulness. 

Influence  of  Chemical  Composition 

It  has  been  the  writer's  experience  that  the  analysis 
of  a  particular  brand  of  tool  steel  is  but  an  indicator  as 
to  its  ultimate  capabilities.  By  this  is  meant  that  just 
because  a  high-speed  steel  has  18  per  cent  tungsten  and 
other  elements  in  proportion,  it  cannot  be  classed  as  a 
good  steel  on  this  basis  alone.  If,  on  the  other  hand,  the 
analysis  shows  the  presence  of  but  10  to  12  per  cent 
tungsten,  and  no  other  substituting  element,  then  one 
can  readily  assume  that  it  would  ba  a  waste  of  time  and 
money  to  investigate  further  such  a  steel.  Since, 
broadly  speaking,  analysis  does  not  in  any  way 
guarantee  the  performance  of  a  tool,  it  is  a  grave  mis- 

take to  order  or  purchase  high-speed  steel  on  the  basis 
of  specified  composition  only,  which  unfortunately  is 
practiced  by  some  large  manufacturing  industries. 
During  an  efficiency  test,  one  of  which  is  later  described, 
it  was  always  our  policy  to  impress  carefully  upon  the 
steel  men  that  to  us,  chemical  analysis  as  such  meant 
nothing  except  as  an  indicator;  the  final  requisite  was 

that  subsequent  shipments  of  high-speed  steel  duplicated 
or  closely  approximated  the  performance  of  the  test 
specimen.  This  usually  served  a  good  purpose,  for  not 
only  would  the  salesman  instruct  the  mill  to  inspect 
rigidly  the  first  large  shipment  that  was  sent,  but  he 
would  emphasize  this  point  from  time  to  time,  because 

he  knew  that  the  steel  would  be  subjected  to  a  "check" 
test  and  the  performance  would  have  to  be  good. 

The  qualities  ascribed  to  the  various  elements  con- 
tained in  high-speed  steel  are  as  follows,  it  being  under- 

stood when  discussing  one  that  the  other  requisite  ele- 
ments are  present  in  proper  proportion: 

Tungsten 

Tungsten  has  long  been  credited  as  being  the  most 
valuable  element  in  high-speed  steel.  The  principal  char- 

acteristic is  that  with  a  moderately  rapid  rate  of  cool- 
ing from  high  temperatures,  tungsten  steels  are  excep- 

tionally hard,  and  this  hardness  is  retained  even  when 
the  steel  is  again  heated  to  a  high  temperature,  because 
it  offers  a  strong  obstruction  to  the  various  changes 
from  austenite  to  pearlite.  This  element,  too,  is  very 
heavy,  its  specific  gravity  being  about  19.3,  it  apparently 
diffuses  very  slowly,  and  in  addition  it  is  the  most  infus- 

ible element  in  steel  with  the  exception  of  carbon.  It  is 
these  three  factors  that  may  cause  considerable  trouble, 
especially  in  the  crucible  process,  if  in  charging  the 
tungsten  is  not  placed  at  the  top  of  the  mixture  so  as 
to  counteract  in  a  measure  its  tendency  to  settle.  If  this 
tendency  were  not  counteracted,  an  ingot  of  irregular 
composition  would  result.  Tungsten  raises  the  strength 
of  the  steel  and  also  the  temperature  of  fusion. 

Vanadium 

The  effect  of  vanadium  is  to  increase  the  hardness 

or  red-hardness  of  cutting  tools  and  also  the  resistance 
to  wear.  It  has  a  strong  affinity  for  oxygen  and  there- 

fore probably  acts  to  good  advantage  as  a  purifier. 
Vanadium  greatly  increases  the  strength  of  steel  up  to  a 
certain  percentage,  though  this  limit  is  usually  exceeded 
considerably  in  high-speed  steel  to  get  the  effect  of  red- 
hardness. 

Chromium 

The  effect  of  chromium  in  high-speed  steel  is  to 
increase  the  hardness  or  red-hardness  and  also  the  life 
of  the  cutting  edge.  It  also  adds  strength  and  especially 
toughness,  thereby  increasing  the  ability  of  the  tool  to 
withstand  shocks  and  sudden  strains.  European  steels, 
due  presumably  to  their  relative  cheapness,  use  as  high 
as  10  per  cent  of  chromium. 

Molybdenum 

The  use  of  molybdenum  as  a  major  constituent  has  in 
general  been  discontinued.  High-speed  steel  with  a 
goodly  proportion  of  molybdenum  is  generally  character- 

ized by  irregular  performance,  which  is  said  to  be  due 
to  the  ease  with  which  it  is  volatiUzed.  Such  tools  too 
often  exhibit  a  tendency  to  crack  in  quenching.  In 
general,  molybdenum  possesses  the  same  quality  of  pro- 

ducing red-hardness  as  tungsten,  though  in  a  greater 
magnitude — possibly  two  or  three  times  as  great.  This 
advantage  is  apparently  lost  almost  entirely  by  reason 
of  its  instability,  especially  after  re-hardening.  How- 

ever, European  makers  are  now  advocating  the  use  of  a 
relatively  high  percentage  of  molybdenum  as  a  substi- 

tute for  tungsten. ' 
Uranium 

To  uranium  is  generally  attributed  the  quality  of  in- 
creasing the  red-hardness,  ability  to  withstand  shock 

and  resistance  to  wear.  It  is  also  a  powerful  agent  for 
removing  gases,  principally  oxygen,  nitrogen  and  their 
compounds.  This  element,  however,  apparently  exhibits 
characteristics  which  call  for  careful  mixing  and  expert 

handling  at  the  steel  mill.    It  appears,  too,  that  the  elec- 
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trie  furnace  is  most  adaptable  for  the  manufacture  of 
this  steel. 

Cobalt 

To  cobalt  is  usually  attributed  the  quality  of  being 
able  to  cut  extremely  hard  steel.  It  is  generally  conceded 
that  an  excess  of  cobalt  produces  a  premature  deaden- 

ing or  softening  of  the  cutting  edge.  American  manu- 
facturers are  apparently  using  little  or  no  cobalt  at 

present,  probably  due  somewhat  to  its  high  cost. 

Manganese 

The  effect  of  manganese  in  high-speed  steel  is  to 
strengthen  or  toughen  the  body,  at  the  same  time  allow- 

ing ir  to  be  worked  readily.  Apparently  the  effective 
range  is  very  close,  and  when  this  is  exceeded,  excessive 
breakage  results.  It  is  believed  that  chromium  is  in 
general  substituted  for  manganese. 

Carbon 

Carbon  is  the  element  which  forms  the  basis  for  all 

steel  hardening  and  is  a  requisite  constituent.  In  high- 
speed steel  it  is  usually  present  in  smaller  amounts  than 

would  produce  satisfactory  results  in  the  hardening  of 
simple  steels.  This  element  in  high-speed  steel  acts  in 
a  somewhat  different  way  from  what  it  does  in  the  sim- 

ple steels.  In  high-speed  steel  some  of  the  carbon  unites 
with  the  tungsten  and  chromium  to  form  carbides  of 
these  two  elements.  The  carbides  in  high-speed  steel, 
especially  tungsten  carbide,  are  more  insoluble  than 
the  cementite  of  the  carbon  steels  and  therefore,  for 
hardening,  a  much  higher  temperature  must  be  resorted 
to.  The  effect  of  carbon  in  connection  with  the  various 
elements  discussed  above  is  beyond  the  scope  of  this 

work  and  will  therefore  be  omitted." 
The  uncertainty  of  heat  treatments  recommended  by 

steel  makers  is  responsible  for  a  great  amount  of  cutting 

TABLE  I. MAKER'S  RECOMMENDATIONS  FOR  TREATING  IJ^THE 
AND  PLANER  TOOLS 

Pre-Heatirg      Hardening 
Temperature,  Temperature, 

Brands     Deg.  F.  Deg.  F. 

I 1600-1650 

No  mention 

2250-2300 

Heat  nose  un- 
til it  Bweiite, 

then  quench 

quickly.  .  . 
About  2300 

Quenching 
Medium 

( )il  tintil  black,  then 
cool  in  air   

No  mention   
No  mention       About  2300     Cool  in  air  blast  until 

nose  is  cold   

Bright  red..      2250  Tempering  oil   
17M        2300        Lard-linseed  or  fish  oil 
1500-1700..      2150-2400       Oilorairblast   
No  mention      About  2200     Air  blast  or  oil   

8        Kedheat...        2200-2250        ,\irbla.st  oroil . 

9 
10 
II 
12 
13 
14 
15 
16 
17 
18 
19 
20 

1 400 
Red  heat.. .  . 
1400   

1375-1450.. 
1400   
1 500   

1400-1500 
1400   

1450-1550 
No  mention. 
Cherry  red. . 
Bright  red . 

21  1750-1850 
22  Cherry  red. . 

23 
24 

25 

About  1 400 
No  mention. 

2200-2300 
-\bout  2300 

2200-2300 2250 
2300   
2200-2300 
2250-2300 
2200-2250 
2150  2250 
About  2300 
White  heat 
-Melting  or 
running 

point   2250-2300. 
White 
sweating 
heat   

2200-2300 
Slowly      to 

2100   
2300      

.Mr  blast  or  thin  oil   

.Vir  blast  or  oil   
Thin  oil  or  air  blast. . 
Oil  or  air  blast   
Oil   
Cottonseed  oil   
Oil  or  lead   
Oil  or  air  blast   
Oil  or  lead   

Fish  or  tempering  oil. . 
Oil    . 

Airblaflt..  .  . 
No  mention . 

Drawing 

Temperature. 
Deg.   F. 

800-1000 

No  mention 

No  mentioi; 
1000-1100 
400-600 
No  mention 
Draw    vh? 

sary 

500-600       100   1100 

fortoughiit'sa 
700-750 
No  mention 
700-750 500-750 
1065 

No  mention 
1050 
No  mention 
When  neces.sary 

650-1130 
No  mention 

nece« 

Oil   
.\ir  blast  or  thin  oil . 

Air  blast   
Air  blast  or  oil. 

No  mention 
No  mention 

No  mention 
700-750  in  lead 

No  mention 
None  requiretl 

>  For  more  d-'tailed  information  concerning  the  influence  of  the  various  i  heniica, 
elements  in  high-Bpec<i  steel,  the  reader  is  referred  to  the  works  of  Messrs.  Amoldl 
E.  T.  Edwards,  Carpenter,  C.  A.  Edwards,  Read,  etc.,  in  the  ./ouriir.t  of  the 
Iron  and  Steel  !  -:.st  tutt . 

tool  troubles  and  very  much  more  accurate  data  should 
be  forthcoming  at  an  early  date.  This  is  especially  true 
of  the  better  steels.  Precise  information  as  to  the 

proper  time-temperature  factor  required  for  forging, 
pre-heating,  heating  and  hardening,  and  drawing,  at 
least,  should  be  given.  Variations  for  tools  of  different 

duties  should  be  provided.  Quenching  mediums,  "draw- 
ing mediums"  and  the  time  required  for  these  oper- 

ations should  be  given  careful  consideration. 
To  illustrate  this  point,  the  specifications  of  about 

twenty  leading  makers  of  steel  (the  majority  of  whom 
were  represented  in  a  test  to  be  described  later)  are 
listed  in  Table  I,  and  attention  is  invited  to  the  apparent 
uncertainty  in  a  large  number  of  directions.  For  the 
sake  of  simplicity  only  the  pre-heating,  hardening  and 
drawing  temperatures  plus  the  quenching  mediums 

specified  for  "lathe  and  planer"  tools  are  given. 

Hollow-Spindle  Dividing  Head 
By  W.  C.  Steuart 

The  hollow-spindle  dividing  head,  shown  in  Figs.  1 
and  2,  will  be  found  a  convenient  adjunct  to  the  milling 
machine.     It   is  intended  for   use  in  milling  squares, 

FIG.    1.      HOLI.OW-SPINDL.E    DIVIDING  UBAD 

keyways,  etc.,  on  work  too  long  to  be  held  between 
the  centers  on  the  ordinary  machine. 

The  spindle  has  a  21J-in.  hole  and  is  fitted  with  taper 
draw-in  chucks  at  both  ends.  The  chucks  are  operated 
by  threaded  collars  and  a  spanner  wrench.  The  split 
bushings  shown  in  Fig.  1  are  provided  for  work  of 
varying  diameter. 

For  dividing,  a  notched  index  plate  and  a  hardened 
index  pin  are  used. 

The   work    for   which    this   head   was    designed   does 

  vK<-   ^  k   a- 

FIG.    2.      DETAILS   OP   HOUX)W-SPINDL£    DIVIDING    HB.\U 

not  usually  call  for  liner  divisions  tnan   are  provided, 
though  a  worm-gear  indexing  device  could  be  substituted 
if  the  work  required  it. 

The  tailstock  is  of  the  usual  type. 
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Making  Employees  Interested  in  Their  Work 
By  harry  dexter  KITSON,  Ph.D. 

Psychology  in  business  is  as  old  as  the  hills,  but 
only  recently  have  loe  come  to  recognize  it  by 
that  name.  Here  is  a  pertinent  suggestion  that 
may  well  be  given  careful  consideration  by  any 
man  whose  job  it  is  to  get  production. 

IN  THE  course  of  a  recent  conversation,  the  office 
manager  of  a  manufacturing  concern  complained: 

"One  of  my  chief  difficulties  is  to  get  the  employees 
to  take  an  interest  in  the  affairs  of  the  firm."  "How  do 
you  mean,  take  an  interest 

Vk 

-  a  dandyish 

^looi*--walKei'  -' 

I 

in  the  affairs  of  the  firm?" 
I  inquired.  "Why,  to  look 
upon  it  as  theirs — to  iden- 

tify themselves  with  it — 
to  throw  themselves  into 
their  work,  heart  and  soul. 

I  can't  describe  what  I 
mean  but  I  can  give  you  an 
example  of  it.  Look  at 

those  two  fellows,"  and  he 
indicated  through  a  glass 
partition  two  young  men 
sitting  at  adjacent  desks. 

"Bill,  there,  has  it.  He 
treats  the  company's  busi- 

ness as  though  it  was  the 
most  important  thing  on 
earth.  Any  time  there  is 
a  rush  of  orders  demand- 

ing immediate  attention  he 
stays  on  the  job  till  it  is 

finished.  Many's  the  night 
I've  found  him  here  work- 

ing till  nine  or  ten  o'clock. 
He  is  responsible  for  the 
motto  on  our  letter-head, 

'Every  letter  answered  the  day  it  is  received — every 
rush  order  filled  the  same  day.'  He  has  bought  some 
stock  in  the  company  and  has  been  promoted  twice  in 
the  past  year. 

"Now  George  illustrates  what  I  mean  by  lack  of  inter- 
est. He  is  just  as  bright  as  Bill — brainier,  I  think — but 

he  isn't  worth  half  as  much  to  us.  Oh,  he  does  all  that 
is  asked  of  him  in  an  honest  routine  manner,  but  he 
never  becomes  enthusiastic  and  he  never  goes  a  step 
beyond.  At  the  first  tinkle  of  the  closing  gong  he 
dashes  to  his  coat  locker,  rams  on  his  hat  and  rushes  to 

the  news-stand  to  see  how  the  ball-game  came  out.  He's 
a  nice  cub  with  a  pleasing  personality.  We  could  use 

him  to  good  advantage  higher  up,  but  he  doesn't  take 
interest  enough  in  the  business  to  warrant  burdening 

him  with  weighty  responsibilities.  We've  got  a  lot  like 
him  in  the  office  and  factory  and  if  we  could  get  them 
really  interested  in  things  around  here  we  could  increase 

the  efficiency  of  the  plant  a  hundred  per  cent." 
This  executive  voiced  a  complaint  universally  made 

by  the  heads  of  big  business.  True,  they  find  it  difficult 

to  express,  usually  using  terms  like  "morale,"  "esprit  de 
corps"  and  other  words  of  subtle  French  origin  which 

i  COUNTER 

everybody  throws  off  glibly  but  refrains  carefully  from 
amplifying. 

"The  reason  for  this  vagueness  is  not  hard  to  see. 
Interest  is  an  elusive  thing.  Nobody  ever  saw  a  particle 

of  interest ;  analyzed  "morale"  into  its  chemical  constitu- 
ents ;  or  weighed  a  morsel  of  "esprit  de  corps."  All  our 

physical  measures  fail  us  in  dealing  with  this  thing. 
We  know,  however,  that  it  exists;  we  have  felt  it  in 
varying  degrees  of  intensity;  but  the  feeling  is  not  a 
physical  thing — it  is  psychical.  This  being  the  case, 
we  must  go  to  the  science  of  psychology. 

A  description  in  terms  of  technical  psychology,  how. 
ever,  will  not  help  us  greatly 
in  answering  the  plaint  of 
the  business  man.  What 

we  want  is  a  practical  ex- 
position of  the  thing  and  a 

translation  of  it  into  terms 

of  everyday  life.  This  we 
shall  find  in  the  writings 
of  Professor  James,  who, 
were  he  living  in  these  days 
of  business  psychologizing, 
would  undoubtedly  be  one 

of  the  most  sought-after 
of  business  consultants. 
He  would  respond,  too,  with 

the  best  psychological  tech- 
nique at  his  command  for 

his  zeal  for  adapting  great 
truths  to  the  needs  of  the 

practical  man  amounted  al- 
most to  a  passion.  We  shall 

find  Professor  James  talk- 
ing much  about  the  relation 

of  interest  to  mental  effici- 
ency, and  knowing  his 

delightful  faculty  for  ex- 

pressing important  princi- 
ples in  everyday  language,  we  shall  not  be  surprised 

to  see  him  use  a  racy  figure  of  speech.  Thinking  of  the 

lowly  crap  game  he  likens  a  good  mind  to  a  "high"  die : 
"The  performances  of  a  'high'  brain  are  like  dice  thrown 
forever  on  a  table.  Unless  they  be  loaded,  what  chance 
is  there  that  the  highest  number  will  turn  up  oftener 
than  the  lowest?"  "Can  consciousness  increase  its  effi- 

ciency by  loading  its  dice?"  That  is,  by  applying  the 
pressure  of  certain  interests  unto  the  mind  of  our  work- 

ers can  we  increase  their  output? 
The  psychologist  answers  this  question  in  a  decided 

affirmative.  He  says  that  the  mind  is  bound  to  have 
some  interests.  Men  cannot  think  without  taking  an 
interest  in  something.  Even  the  fluffy  pate  of  Geraldine 

being  fastidiously  coiffed  between  customers  a.t  the  base- 
ment glove  counter,  holds  interest  in  something — ^a 

dandyish  floor-walker,  a  marcelled  movie  hero,  the  serai- 
weekly  dance  at  Dreamland. 

Some  interests  are  accidents  of  the  environment ;  some, 
assertions  of  will.  »omeiimes  tne  interest  is  toistefl 
upon  the  individual  by  another  person  and  sedulously 
fostered,  as  when  the  female  of  the  species  definitely 
sets  out  to  win  the  interest  of  a  mate. 
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Since  interest  can  be  thus  cultivated  an  employer  has 

only  to  set  out  determinedly  to  follow  the  laws  of  mental 
action  and  he  can  direct  the  interest  of  his  employees 
into  the  desired  channels. 

We  might  profitably  pause  to  consider  this  point.  For 

there  is  a  mistaken  idea  abroad  that  interests  are  alto- 
gether innate  things ;  that  a  man  is  interested  in  a  thing 

because  he  was  created  with  predispositions  in  that 

direction.  We  constantly  hear  such  expressions  as:  "I 
can't  get  interested  in  golf,  or  French  music,  or  tariff 
problems ;  I  was  born  with  an  interest  in  the  violin ;  or 

the  Republican  party,  or  cabbage." 
Such  ideas  are  fallacious.  Every  one  of  these  inter- 

ests is  acquired.  Professor  James  goes  so  far  as  to 

assert:  "An  adult  man's  interests  are  almost  every  one 
of  them  artificial;  they  have  been  slowly  built  up.  The 
objects  of  professional  interest  are  most  of  them  in 

their  original  nature,  repulsive;  but  by  their  connection 
with  such  natively  excit- 

Callin^  him 
/iTDin  his 

pi-eenin 

ing  objects  as  one's  per-  ^' 
sonal  fortune,  one's  social 
re.sponsibilities  and  es- 

pecially by  the  force  of 
inveterate  habit,  they 
grow  to  be  the  only  things 
for  which  in  middle  life  a 

man  profoundly  cares." 
Not  only  does  the  psy- 

chologist affirm  that  our 
occupational  interests  are 
acquired,  he  goes  further 
and  declares  that  they 

might  have  been  culti- 
vated in  widely  different 

fields.  "Any  object  not 
interesting  in  itself  may 

become  interesting."  A 
golf  enthusiast  might 
have  become  just  as  deeply 
interested  in  horseback  riding;  a  specialist  in  early  Vic- 

torian literature  might  just  as  readily  have  developed 
an  interest  in  chess;  a  manufacturer  of  saw-mill  ma- 

chinery might  just  as  easily  have  cultivated  an 
interest  in  diamond  smuggling.  He  need  only  to  have 
been  subjected  at  the  proper  time  to  the  appropriate 
stimulations. 

So  the  business  executive  may  take  heart.  Geraldine, 
if  properly  aroused,  may  be  made  just  as  thoroughly 
interested  in  the  manufacture  and  sale  of  gloves  as  she 
is  in  the  latest  modes  of  hairdressing.  George,  poring 
over  the  sporting-page  when  he  should  be  posting  remit- 

tances, may  be  so  transformed  that  he  will  be  equally 
interested  in  bucking  up  the  collections  of  the  firm. 

The  course  for  the  employer  to  pursue  is  to  start  a 
campaign  toward  the  development  of  interest  on  the 
part  of  the  force.  This  may  seem  contrary  to  the  doc- 

trine of  responsibility  as  commonly  stated.  The  em- 

ployer insists:  "It  is  up  to  the  man  himself  to  develop 
interest  in  my  line."  This  is,  however,  not  exactly  a 
fair  demand.  It  is  incumbent  upon  the  employer  to 
offer  stimulants  to  this  interest.  As  business  executives 
become  aware  of  the  magnificent  human  material  just 
awaiting  the  dynamic  touch  of  a  motive,  they  will  begin 
to  .select  certain  bright  young  people  and  definitely  cul- 

tivate their  interests.  The  fact  that  transformations 
such  as  those  just  indicated  are  possible  should  challenge 
the  will-power  of  every  employer. 

How  accomplish  the  transformation?  There's  the 
problem.  Let  us  consult  our  psychologist  again.  He 
gives  this  simple  formula  for  appealing  to  the  employee : 

"Begin  with  the  line  of  his  native  interest,  and  offer 
objects  that  have  some  immediate  connection  with 

these." 

One  such  interest  that  will  always  serve  for  a  start- 
ing-point is  the  money-interest.  It  is  present  in  every 

individual  and  can  easily  be  shown  to  be  connected  with 
the  interests  of  the  firm.  The  task  of  the  employer  is 
to  show  the  employee  that  as  he  works  to  increase  the 
profits  of  the  concern,  he  is  augmenting  his  own  earn- 

ings. The  demonstration  of  this  will  have  to  be  appar- 
ent, concrete — in  terms  of  the  pay  envelope — and  imme- 

diate. Its  form  will  depend  upon  the  wage  scale  and 

system  of  bonus  or  profit-sharing  in  operation.  Indeed, 
the  practice  of  giving  bonuses  and  shares  in  profits  is  in 
itself  an  application  of  our  formula.  Corporation  base- 

ball teams,  bowling  lea- 

gues, musical  organiza- 
tions, benefit  associations, 

and  the  like  have  the 

same  basis,  and  the  adop- 
tion of  these  devices  mark 

an  important  step  in  the 
identification  of  the  in- 

terests of  the  employee 
with  those  of  the  firm. 

To  search  out  the  in- 
terests of  the  employee 

and  offer  them  expres- 
sion is  only  the  beginning. 

The  new  bookkeeper  may 

be  most  zealous  in  play- 
ing on  the  departmental 

bowling  team  and  still 

lack  interest  in  the  firm's 
product.  Our  psycholog- 

ical mentor  gives  further 

advice:  "Next,  step  by  step,  connect  with  these  first 
objects  and  experiences  the  later  objects  and  ideas  which 
you  wish  to  instill.  Associate  the  new  with  the  old  in 
some  natural  and  telling  way,  so  that  the  interest  being 

shed  from  point  to  point,  finally  suffuses  the  entire  sys- 
tem of  objects  of  thought."  This  means  that  effort  must 

be  unremitting  and  cumulative.  The  institution  must  be 
so  organized  that  a  continuous  stream  of  ideas  will  pour 
into  the  mind  of  each  worker  and  mingle  with  the  ideas 
already  there. 

This  fact  might  be  stated  as  a  general  law:  In  order 
to  make  a  man  interested  in  a  thing,  give  him  informa- 

tion about  it.  Our  ba.seball  fan  furnishes  an  excellent 

example  of  this.  What  is  the  secret  of  his  interest  in 
the  game?  The  fact  that  he  knows  so  much  about  it. 
His  mind  is  crammed  full  of  facts — the  standing  of  each 
team  in  the  league;  the  batting  average  of  each  player; 
the  intimate  details  about  the  game  at  Cleveland  last 
week.  All  this  information  extending  back  several  years 
is  catalogued  in  his  mind,  ready  to  be  compared  with 

today's  results.  That  is  why  he  awaits  the  news  of  the 
afternoon  game  with  such  keen  interest  and  haunts 
the  desk  of  the  bookkeeper,  talking  baseball  incessantly. 

Now  this  psychological  principle  should  be  utilized  by 
the  employer.  He  should  tell  his  employees  many  thjngs 
about  the  business,  saturating  them  with  facts.  For 
example,  in  a  cotton  mill  every  workman  should  know 
the  facts  about  the  invention  of  the  cotton  gin ;  the  life 
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of  Eli  Whitney;  the  different  stages  in  the  invention  of 
textile  machinery  and  the  struggles  of  some  ol  the  early 
inventors.  Such  facts  are  powerful  stimulants  to  obser- 

vation and  inventiveness. 
The  practical  executive  who  reads  these  lines  may 

interject:  "We  have  already  installed  a  library  stacked 
with  technical  and  historical  books,  but  it  is  hard  to 

make  the  employees  read  them." 
The  same  executive  must  realize  that  the  dissemina- 

tion of  such  information  must  not  be  a  haphazard  and 

sporadic  matter.  It  must  be  provided  for  by  some  defi- 
nite agency  within  the  oi-ganization.  If  a  corporation 

school  is  maintained  for  giving  instructions  in  spelling, 

history  and  the  like,  it  may  well  give  courses  in  indus- 
trial history  and  industrial  biography. 

Or  the  dissemination  of  this  information  may  be  dele- 
gated to  some  department  like  welfare,  research  or  house 

organ.  Its  head  will  be  a  "morale"  executive,  with 
duties  frankly  those  of  a  press-agent — to  propagate 
information  about  the  firm  and  its  affairs  among  the 
employees.  He  must  work  through  all  departments  and 
agencies :  library,  house  organ,  corporation  school,  direc- 

torates of  employee  associations,  athletic  clubs,  etc. 

Another  Psychological  Principle 

This  is  not  all.  There  is  another  psychological  prin- 
ciple that  we  must  employ:  In  order  to  make  a  man 

interested  in  a  thing,  arouse  his  motor  activity  in  its 
behalf.  The  more  one  does  for  an  enterprise  the  more 
deeply  does  he  become  interested  in  it.  This  principle 
is  habitually  employed  by  clubs,  churches,  colleges  and 
philanthropic  institutions  which  choose  as  members  of 
the  board  of  directors  those  whose  interest  they  wish  to 
enlist.  When  Forbilt  College  desires  to  obtain  support 
from  Millionaire  X,  it  first  elects  him  a  trustee.  Then 
it  constrains  him  to  attend  a  board  meeting  and  puts 
him  on  an  important  committee.  In  trying  to  solve  the 
problems  of  the  ways  and  means  committee,  he  becomes 
so  deeply  interested  that  he  opens  up  his  exchequer  and 
makes  a  substantial  gift  to  the  annually  deficient  budget. 

One  step  of  motor  activity  leads  to  another,  finally  cul- 
minating in  the  donation  of  the  long-prayed-for  physics 

building. 
A  wish  frequently  voiced  by  the  heads  of  big  business 

is  that  every  employee  may  have  a  deep  affection  for  the 
firm.  To  attain  this  end  we  have  simply  to  apply  our 
twofold  formula:  disseminate  information,  and  start 
motor  activity  on  behalf  of  the  firm.  One  firm  has  car- 

ried this  out  by  preparing  a  history  of  the  house,  includ- 

ing biogi-aphical  sketches  of  the  founders  and  of  em- 
ployees of  long  standing.  This  first  appeared  in  con- 
secutive issues  of  the  house  organ  circulating  among  the 

employees,  and  was  so  effective  that  it  was  later  made 
into  a  booklet  which  is  presented  to  every  employee  on 
his  first  day  of  employment.  Another  firm  has  made  its 
history  still  more  impressive  by  presenting  it  dramat- 

ically at  one  of  the  regular  "get  togethers"  of  the  per- 
sonnel. 

Developing  Loyalty 

The  following  incident  shows  hov^  one  manager  pro- 
ceeds to  develop  loyalty  within  a  certain  type  of  man : 

Job  Grimson  was  a  dapper  youngster  of  considerable 
mother-wit  but  so  inordinately  fond  of  himself  that  he 
never  became  very  much  interested  in  the  affairs  of  the 
firm.  The  manager  was  sure  Job  could  be  very  useful 

if  he  could  transfer  that  self-interest  to  the  company's 
product.     One  day,  noticing  how  Job  strutted  past  the 

stenographer's  cage,  he  got  an  idea.  Calling  him  from 
his  preening  he  asked  him  how  he  would  like  to  be 
reception  executive,  his  duties  being  to  take  visitors 
over  the  establishment  and  explain  the  product.  Job 
expanded  to  the  idea.  He  gladly  undertook  a  course  of 
in.struction  which  would  fit  him  for  the  job  and  nosed 
into  odd  corners  collecting  information  with  great  avid- 

ity. When  he  had  absorbed  a  sufficient  amount  he  was 
permitted  to  take  his  first  visitors  through  the  plant. 
He  did  it  gracefully  and  effectively  as  the  manager  had 
anticipated,  and  the  desired  result  followed.  For  as  he 
dilated  upon  the  economical  methods  of  handling  raw 
material,  the  efficient  routing  system,  the  new  machines 
that  did  the  work  of  three  men,  the  number  of  cars 
loaded  daily,  he  began  to  act  as  though  it  were  his  per- 

sonal property  he  was  exhibiting.  Indeed,  he  developed 
the  habit  of  looking  upon  the  entire  plant  as  his.  Tbis 
was  the  very  attitude  the  manager  wished  to  encourage, 
and  it  resulted  in  boosting  Job  up  to  a  responsible 
managerial  position.  The  device  proved  so  valuable  in 

Job's  case  that  it  was  permanently  adopted  and  has 
raised  the  work  of  many  a  young  fellow  from  a  level  of 
mediocrity  to  one  of  enthusiastic  co-operation. 

Such  is  the  mental  attitude  in  which  the  interested 
workman  will  perform  his  task,  and  in  the  beneficent 
results  both  employer  and  employee  will  share.  To  se- 

cure them  you  need  only  "Load  Your  Dice." 

A  Metric  Nightmare 
By  Raymond  F.  Fletcher 

Once  upon  a  time  a  Businesc  Man  awoke  at  Morn  in 

the  far-famed  city  of  Winds.  'Twas  a  historical  morn- 
ing, .  for  it  marked  the  advent  of  a  long-heralded  EI 

Dorado,  and  men  that  day  were  to  become  Metric 
Brothers  everywhere.  From  the  land  of  California 
Oranges,  and  Mack  Sennett  Bathing  Blossoms  had  come 
this  wonderful  idea.  All  Measurements  were  to  be 
reduced  to  Delightful  Simplicity.  In  wondrous  Sunset 
Literature,    Ford    stories    were    Preached    which    had 

resulted  in  the  Banishment  of  the  Yardstick,  the  Tape- 
Measure,  and  the  Milestone  to  the  land  of  Things  That 
Were. 

So  it  was  the  First  day  of  this  Metric  Paradise,  as 
the  T.  B.  M.  marched  in  Dignity  to  the  Lavatory. 

"Sorry,  Sir,"  said  the  Slave  who  guarded  the  Portal. 
"The  Hot  water  is  Not,  also  the  Gas  and  Electricity. 
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No  more  service  from  the  Central  Station  until  new 
Volume  Meters  can  be  made.  None  can  be  made  because 
all  the  Lead  Screws  and  Screw  Cutting  Gears  for  every 
Factory  Lathe  in  the  country  must  be  changed.  All  the 
Small  Tools  and  Fixtures  have  been  scrapped,  Sir.  No 
new  Patterns,  Tools  and  Jigs  can  be  made  because  the 

men  do  not  understand  the  new  system." 
Unlaved  and  unshaved,  the  Victim  went  down  to 

breakfast. 

"Very  sorry,  Sir,"  he  heard  again,  "there  is  no  Food, 
S'ir.  The  Grocer  and  the  Butcher  have  Suspended 
until  they  can  replace  their  Scales  and  Weight-Beams. 
Anyway,  there  are  no  legal  Baskets  in  which  to  deliver 
goods  and  the  Cook  left  when  they  destroyed  her  Cook- 

Book  and  Recipes." 
Unfed,  our  Friend  sought  the  Porch  and  the  Milkman. 

But,   Milk-Bottles  too   were   out   of   date,   and   a   Litre 

Our  Hero  Drank,  Staggered,  and  Awoke.  It  was  not 
yet  Day.  He  reached  for  the  Button  and  Soft  Light 
flooded  the  room.  He  stole  quietly  down  to  his  Six- 
Best-Cellar. 

"It  i.s  only  a  few  Yards  from,  my  Acres  down  to  the 
Office,"  he  chuckled.  "I  will  drink  a  Quart  of  Milk; 
then  a  Mile  walk  will  do  me  good.  I  can  live  without 

Sugar,  Cocktails,  and  Complaints,  but  this  Metric  Non- 

sense must  be  killed." 
Spread  out  on  the  table  at  his  Office  lay  the  Wonderful 

Sunset  Literature  of  the  World  Fade  Klub.  Without 
stirring  more  than  0.3048  of  a  meter,  he  threw  the 
Trash  into  the  Grate  and  watched  with  Satisfaction 
while  it  burned. 

Never   again    would   he    fall    for    the    Short    Change 

Bottle  had  not  been  thought  of  by  the  Geniuses  of  the 
World  Fade  Klub. 

Very  much  out  of  humor,  our  Hero  started  for  his 

Place  of  Toil.  "Sorry,  Sir,"  the  taxi-driver  told  him, 
"Our  new  Damages  will  be  $10  a  Kilometer,  when  we 
get  Kilo-meters;  no  cabs  running  today,  though." 

Trains  presented  the  same  excuse. 

"No  trains,"  said  the  Megaphone  Tosser,  "until  we 
reset  100,000  Mile-Stones,  pardon  me,  I  mean  'One-and- 
Six-Tenths  of  a  Kilometer'  Stones.  No  time  Tables 
either,  for  the  same  reason." 

The  Tailor  was  mournful  too.  "No  cloth  at  all,"  he 
advised.  "All  the  old  Yard-Wide  Rolls  at  the  Woolen 
Mills  must  be  remade.  Collars?  Sure,  but  it  is  a 
406  Millimeter  not  a  16  inch  one  now.  And  you  must 
call  your  hat  a  187  Millimeter,  instead  of  a  72." 

In  desperation,  the  Poor  Chap  sought  to  sell  all  that 
he  had  and  move  to  Peaceful  Fiumc  or  Shantung. 

"You  own  no  Acres,"  objected  the  Real  Estate  Auto- 
crat. "We  can  re-survey  it  next  year,  but  your  present 

deed  is  Nix,  until  Translated  into  the  New  Order  of 

Units." 
In  a  Hardware  Store,  he  sought  to  buy  an  End-All- 

H€re,  but  again  he  Failed. 

"No  guns  left.  Gentlemen,"  said  the  Weary  Merchant 
to  the  Throng  before  the  Counter.  "No  more  guns 
until  the  new  Bore  can  be  adjusted.  Plenty  of  Carbolic- 
Acid  across  the  street ;  that  is  the  one  thing  that  was 
ready  for  this  Metric-Foolishness." 

Artists,  who  promised  a  Metric  Heaven  and  produced 
a  Business  Chaos. 

MORAL:  Give  some  folks  "2.54  Centimeters"  and 
they  will  take  "1.6093  Kilometers."  It  is  high  time  to 
voice  your  Protest  to  your  Congressman  regarding  this 
Metric  Bill  now  under  consideration.  A  miss  is  as  good 

as  "1.6093  Kilometers"  any  day. 

Spoiled  Work  and  Its  Prevention 
Herewith  is  a  second  table  of  percentages  on  defects 

in  workmanship  and  material,  and  engineering.  Upon 
investigation,  we  find  that  the  percentage  runs  a  little 
higher  after  deducting  the  assembling,  painting  and 
scraping  hours. 

Month 

Def. 

Def. 
Engr. 

1919 
Workmanshiii Material 

Errors 
July 

0.012 
0.026 

0.007 

August 
0.014 

0.017 0.003 
September 0.020 

0.024 
0.008 October 0.022 

0.027 

O.OO.I 

November 0.026 
0.035 0.008 

December 0.022 
0.032 0.007 

We  thought  this  additional  table  might  be  of  interest 
to  you,  as  the  table  given  you  in  our  letter  of  Jan.  22, 
therefore,  includes  assembling,  painting  and  scraping 
time.  John  Goetz,  Works  Manager, 

The  Kempsmith  Manufacturing  Co., 

Milwaukee,  Wis. 
[The  first  table  was  published  on  page  637  of  the 

current  volume. — Editor.] 
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-'Professor  of  Meckanisrn~' 

and  Machine  Desiffn-. 
(evens  Insiiiute  of  Technolog'y Copyright.  1919.  Franklin  DeR.  Fnrman. 

XL  Elliptical  Arcs  for  Rolling  Cams 

The  subject  of  pure  rolling  cam  surfaces  is  fur- 
ther considered  in  this  article.  The  simplicity 

of  elliptical  arcs  for  pure  rollinff  cam  arms  is 
pointed  out  and  the  path  of  action,  the  angles  of 
action  for  the  two  arms  and  the  pressure  angles 
are  discussed.  The  same  points  are  treated  for 
parabolic  and  hyperbolic  cam  surfaces  having 
pure  rolling  action,  and  in  addition  the  adaptor 
bility  of  the  parabola  where  the  follower  has  rec- 

tilinear motion,  and  of  the  hyperbola  where  the 
camshafts  are  very  close  together,  is  explained. 
The  true  representation  of  cylindrical  cam 
grooves  is  shown  and  the  characteristic  results 
obtained  from  using  cylindrical,  conical  and  hy- 

perbolic follower  pins  in  cylindrical  cam  grooves 
are  pointed  out.  The  involute  cam  is  discussed 
and  its  special  adaptability  for  some  cases  lohere 
the  follower  is  offset  and  where  there  is  sliding 
action  between  cam  and  follower  surfaces  is  il- 
lustrated. 

(Part  X  witft  publiahfd  In  our  April  R  issue.) 

CAM  arms  having  pure  rolling  action  may  be  con- 
structed from  arcs  of  ellipses  as  well  as  from  the 

logarithmic  curve,  as  described  in  the  last  install- 
ment. In  constructing  elliptical  cam  arms  use  is  made  of 

the  characteristic  of  the  ellipse  that  the  sum  of  the  two 
lines  drawn  from  any  point  on  the  perimeter  to  the 
foci  will  be  constant  and  will  be  equal  to  the  length 
of  the  major  axis.  Briefly,  then,  it  is  only  necessary 
as  a  first  step  to  take  two  identical  ellipses  and  center 
them  on  one  pair  of  their  foci  at  a  distance  apart  equal 
to  their  major  axis.  Such  a  pair  of  ellipses,  illustrated 
at  AC  and  BD  in  Fig.  147,  may  be  made  to  turn  through 
360  deg.  respectively,  and  they  will  be  in  pure  rolling 
contact  all  the  time.  If  the  shaft  B  is  turning  with 
uniform  angular  velocity  the  shaft  A  will  turn  with 
variable  angular  velocity  and  will  go  through  180  deg. 

while  the  shaft  B  turns  through  the  angle  B'BB".  Os- 
cillating rolling  arms  may  be  obtained  from  the  ellipses 

by  simply  taking  equal  and  symmetrically  placed  arcs 

from  each  as  shown  r*  EF  and  GH,  Fig.  147.     The  fol- 

foUowing  problem  will  illustrate  the  method  of  con- 
struction. 

Problem  32.  Pure  rolling  elliptical  cam  arcs,  angles 

of  action  equal. — Construct  a  pair  of  oscillating  rolling 
cam  arms  whose  working  surfaces  are  arcs  of  ellipses. 
Take  the  distance  between  centers  24  units;  make  the 
angle  of  action  of  the  driver  and  follower  shafts  the 
same,  and  find  the  pressure  angle  at  any  point. 

In  constructing  problem  32,  first  lay  down  the  as- 
signed distances  between  centers,  24  units,  as  at  A  and 

FIG.    147. BASIC   ELLIP.SES   FOR   PURE   ROLLING 
CAM   ARMS 

B  in  Fig.  147.  These  points  will  lie  at  the  fixed  focus 
of  each  ellipse.  Take  any  point,  such  as  K,  on  the  line 
of  centers  between  A  and  B.  The  nearer  K  is  taken 
to  one  of  the  foci  the  smaller  will  be  the  pressure  angles 

between  the  rolling  cam  surfaces  according  to  this  con- 
struction, other  data  being  the  same.  With  K  &s  & 

center  and  KB  as  a  radius,  draw  an  arc  BL  of  any  de- 



988 AMERICAN      MACHINIST Vol.  52,  No.  19 

sired  length,  thus  obtaining  the  angle  BKL  which  may 
Be  any  value.  The  smaller  it  is  taken  the  flatter  will 
be  the  resulting  working  surface  GH  of  the  cam  and 

"the  smaller  will  be  the  pressure  angles.  Had  K  been 
taken  midway  between  A  and  B  and  had  the  angle  BKL 
been  made  90  deg.  a  limiting  case  would  have  resulted 
in  which  the  ellipses  from  which  the  cam  arms  are 
taken  would  have  had  a  minimum  eccentricity  and  the 
cam  arms  would  have  had  the  largest  angle  of  action, 
but  the  pWssure  angles  would  have  been  larger.  With 

/if  as  a  eent*t  draw  the  arc  AI,  making  angle  A/i^/  equal to  BKL.  Then  L  and  /  are  the  free  foci  of  the  basic 
ellipses. 

To  find  the  major  <md  minor  axes  of  the  ellipses  take 
L  and  A,  Fig.  147,  as  centers  and  one-half  of  AB  as  a 
radius  and  draw  short  arcs  intersecting  at  M  and  at  N, 
as  shown  at  M.  Also  use  B  and  /  as  centers  in  the 
same  way,  thus  obtaining  O  and  P.  M  and  N  will  then 
be  the  extremities  of  the  minor  axis  of  one  ellipse  and 
0  and  P  the  extremities  of  the  other.  From  J,  which 
is  midway  between  A  and  L,  lay  off  distances  JQ  and 
JC  equal  also  to  one-half  of  AB.  Q  and  C  are  then 
the  extremities  of  the  major  axis  of  one  ellipse,  and 
similarly  D  and  R  are  the  extremities  for  the  other 
ellipse. 

To  find  points  of  the  ellipse  take  a  piece  of  paper  or 
a  thin  card  having  a  perfectly  straight  edge  as  indicated 
by  the  dash  and  double-dot  lines  in  Fig.  147.  Mark 
the  points  T  and  U  on  the  edge  of  the  paper  a  distance 
apart  equal  to  the  semiminor  axis  OS  and  also  mark  the 
points  T  and  V  a  distance  apart  equal  to  the  semimajor 
axis  DS.  Then  move  the  paper  so  as  to  keep  the  point 
U  always  on  the  major  axis  anr"  V  always  on  the  minor 
axis,  and  the  point  T  will  move  in  the  path  of  the  de- 

sired ellipse. 
To  obtain  an  equal  angle  of  action  for  both  elliptical 

cams,  as  called  for  in  the  statement  of  the  problem, 
equal  lengths  of  arcs  symmetrical  about  the  extremity 
of  the  minor  axis  are  taken  from  each  ellipse.  Thus 
NE  equals  NF,  Fig.  147,  and  OG  equals  OH  equals  NF. 
The  angle  for  each  cam  is  then  equal  to  EAF.  This 
angle  may  be  made  larger  or  .smaller  by  increasing  or 
decreasing  the  arcs  NF  and  NE.  These  arcs,  however, 
should  not  approach  too  closely  to  the  extremities  of  the 

major  axis,  for  the  pressure  angle  then  increases  rap- 
idly, as  for  example  when  the  contact  point  moves  from 

F  toward  Q. 

Presstire  angle  in  rolling  elliptical  cam  arms. — The 
pressure  angle  is  the  angle  between  the  perpendicular 
to  the  radial  line  at  the  point  of  contact  and  the  normal 
to  the  curve  at  that  point.  It  varies  at  different  phases 
and  is  a  minimum  when  the  extremities  of  the  minoi 
axes  are  in  contact;  that  is  when  N  and  0,  Fig.  147, 
come  in  contact  at  X.  The  angle  SOZ  is  the  pressure 

angle  when  0  is  in  action.  The  line  OZ  is  perpendicu- 
lar to  the  radial  line  BO,  and  the  line  OS  is  normal  to 

the  curve  at  O.  At  K  the  angle  WKY  is  the  pressure 
angle.  The  normal  to  the  ellipse  at  any  point,  such  as 
KY,  may  be  readily  found  by  making  use  of  the  prop- 

erty of  the  ellipse  that  the  normal  to  the  curve  at  any 
point  is  the  bisector  of  the  angle  formed  by  the  focal 
lines  from  that  point.  For  example,  KB  and  KI  are 
focal  lines  from  K,  and  KY  bisects  the  angle  BKI. 

Problem  33.  Elliptical  rolling  cam  arcs,  angles  of 
action  unequal. — Construct  a  pair  of  oscillating  rolling 
cam  arms  whose  working  surfaces  are  composed  of  an 
arc  of  an  ellipse.  Take  the  distance  between  centers  24 
units,  make  the  angle  of  action  of  the  driver  2.9  times 

that  of  the  follower  and   find   the  maximum   pressure 
angle. 

In  the  solution  of  this  particular  problem  any  ellipse 
may  be  used  whose  major  axis  is  24  units  long.  The 
shorter  the  minor  axis  is  taken  the  less  will  be  the 

pressure  angle,  and  the  smaller  also  will  be  the  actual 
practical  angles  through  which  the  cam  arms  will 
swing.  In  laying  down  the  problem  take  QC,  Fig.  148, 
equal  24  units,  as  the  major  axis  of  the  ellipse.  Bisect 
QC  at  X  and  assume  XM  and  XN  as  the  semiminor 
jftes.  With  M  and  N  as  centers  and  a  radius  equal  to 
QX  draw  short  arcs  intersecting  the  major  axis  at  A  and 
at  L.  These  points  will  be  the  foci  of  the  ellipse.  Con- 

struct the  ellipse  as  directed  in  the  previous  problem. 
Select  an  arc  of  such  length  and  position  on  the  ellipse 
that  it  will  subtend  focal  angles,  i.e.,  angles  whose  ver- 

tices are  at  the  foci,  which  are  to  each  other  as  1  is 
to  2.9.    Such  an  arc  is  shown  at  FE  and  it  subtends  an 

Fie.  i4« 

F1&.  149 FIG.  148.     ANGLES  OF  ACTION  FOR  ELLIPTICAL  CAM  ARMS 
FIG,    149.      PURE  ROLLING   ELLIPTICAL  CAM  ARMS 

angle  of  24  deg.  from  the  verte.x  at  L,  and  an  angle  of 
70  deg.  from  the  vertex  at  A.  The  value  of  2.9  given  in 
the  data  is  now  provided  for  because  70  divided  by  24 
equals  2.9.  The  arc  FE  is  used  for  the  form  of  the 
working  surface  of  the  two  cam  arms,  as  directed  in 
the  following  paragraph : 

To  construct  the  cam  arms  for  problem  33  lay  down 
the  shaft  centers  by  marking  the  points  A  and  B,  Fig. 
149,  24  units  apart.  On  a  piece  of  tracing  paper  draw 
the  arc  FE  of  Fig.  148  and  mark  the  point  A.  Lay 

the  tracing  paper  down  in  Fig.  149  with  A  of  the  trac- 
ing at  .4  of  the  figure  and  with  E  of  the  tracing  on  the 

center  line  AB.  Redraw  the  traced  curve  in  Fig.  149, 

giving  EF.  Again  on  the  tracing  paper  draw  the  curve 
FE  of  Fig.  148  and  mark  the  point  L.  Lay  the  trac- 

ing paper  down  in  Fig.  149  with  L  of  the  tracing  at  B, 
and  E  of  tracing  on  the  center  line  AB.  Redraw  the 
traced  curve  in  Fig.  149,  giving  EH.  EF  and  EH 
should  be  tangent  at  E  if  the  work  is  correctly  done. 
The  forms  of  the  arms  and  the  hubs  are  now  drawn 
and  the  angles  of  70  deg.  and  24  deg.  are  indicated  as 
shown  in  Fig.  149,  thus  giving  a  ratio  of  turning  angles 
of  2.9  to  1  as  required.  The  maximum  pressure  angle 
will  be  at  the  point  on  the  working  curve  that  is 
nearest  to   the   extremity   of   the    major   axis   of   tlie 
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original  ellipse,  and  it  will  be  equal  to  50  deg.  as  shown 
at  WFY,  Fig.  148. 

Rolling  parabolic  cam  surfaces  for  a  reciprocating 
motion.- — The  parabola  lends  itself  to  pure  rolling  action 
in  cam  work,  but  it  can  be  used  only  when  either  the 
driver  or  the  follower  has  rectilinear  motion,  and  then 
the  rectilinear  motion  must  be  in  a  direction  per- 

pendicular to  the  line  of  axes  of  the  two  parabolas  when 
they  are  in  contact  at  their  vertices. 

Problem  in  rolling  parabolas. — Required  a  parabolic 
oscillating  cam  to  give  rectilinear  motion  to  the  fol- 

lower with  pure  rolling  action.  Assume  the  length  of 
contact  and  find  (a)  angle  of  action  of  driver,  (b) 
range  of  motion  of  follower  and  (c)  the  maximum  and 
minimum  pressure  angles. 

Construct  a  parabola  by  making  use  of  the  property 
that  a  point  on  the  curve  is  equidistant  from  the  focus 
and  the  directrix.  To  do  this  assume  a  point  A,  Fig. 
150,  as  the  focus  of  the  parabola  on  the  line  XX  as  an 
axis.     Assume  the  directrix  YY  at  right  angles  to  the 

/?*"'  Pi^ff/r  of  Action 

FIG.    150.      PARABOLIC   CAM   SURFACES   FOR   PURE 
ROLLING  RECIPROCATING  MOTION 

axis  and  at  any  desired  distance  AB  from  the  focus. 
The  larger  AB  is  taken  the  larger  will  be  the  oscillating 
cam   for  a   given   motion   and  the  smaller   will   be   the 
pressure  angles.     The  vertex  of  the   parabola  will   be 
at  J  midway  between  A  and  B.     A  point  on  the  curve 
may  be  found  by  assuming  any   radius,   such  as  AD, 
and  drawing  a  short  arc  as  shown  at  D,  using  A  as  a 
center;  then  laying  off  this  radial  distance  on  the  axis 
starting   from    the    directrix   as   at   £Z),    and    drawing 
a  perpendicular  line  D.D  until  it  meets  the  arc  at  D. 
The  point  D  thus  obtained  will  then  be  a  point  on  the 
parabola  and  other  points  may  be  found  in  the  same 
way  and  the  curve  SJY  drawn.     Draw   a   radial   line 
AK  perpendicular  to  the  desired  direction  of  motion  of 
the  follower,  which  direction   in   this  problem   is  CW. 

jOn   this   radial   line   assume   any   distance   RK   as    the 
Ipath  of  action;  then  arcs  of  circles  through  R  and  K 

jhaving  A  for  a  center  will  limit  the  part  GE  of  the 
Iparabolic  curve  which  will  form  the  driver-cam  surface. 
|The  entire  oscillating  cam  GEA  may  now  be  drawn. 

The  surface  WN  on  the  follower  arm.  Fig.  150,  will 
Ibe  identical  with  GE,  already  constructed,  and  may  be 
readily  found  by  drawing  the  lines  SJV  and  XX  on  a 
piece  of  tracing  cloth  or  paper,  turning  the  paper  on 
the  reverse  side  and  then  adjusting  it,  always  keeping 
XX  of  the  tracing  parallel  to  -AK,  until  the  two  curves 

come  tangent  as  shown  at  C.  The  axis  XX  of  the 
tracing  will  then  be  in  the  position  ZZ.  The  follower 
cam  surface  and  rod  WNV  may  now  be  drawn.  The 
angle  of  action,  range  of  action  and  pressure  angles 
may  now  be  found  as  indicated  in  Fig.  150.  The  two 
parabolic  surfaces  GE  and  UN,  Fig.  150,  will  be  in 
pure  rolling  action  on  the  path  KR,  the  driving  cam 
turning  about  A  and  the  follower  cam  moving  in  a 
direction  perpendicular  to  KA. 

Rolling  hyperbolic  caws.— Two  equal  hyperbolas  will 
give  pure  rolling  action  to  two  oscillating  cam  arms, 
the  essential  features  of  construction  being  that  the 
hyperbolas  should  turn  about  one  pair  of  foci  as  fixed 
centers  and  that  the  distance  between  these  centers 
should  equal  the  distance  between  the  vertices  of  the 
hyperbolas.  In  Fig.  151  A  and  B  are  the  foci  of  one 
hyperbola  and  CO  and  DU  its  two  branches,  while  H 
and  S  are  the  foci  of  the  other  hyperbola  and  VW  one 
of  its  branches. 

Problem  in  rolling  hyperbolas. — As  a  problem  illus- 
trating the  application  of  hyperbolas  to  rolling-cam 

work  let  it  be  required  to  construct  two  cam  arms  and 
shafts  and  determine  the  angle  of  action  of  each  and 
the  maximum  and  minimum  pressure  angles. 

Construct  the  hyperbolas  by  making  use  of  the  prop- 
erty that  the  distances  from  any  point  on  the  curve  to 

two  fixed  points,  called  the  foci,  have  a  common  differ- 
ence. Therefore,  assuming  A  and  B  as  foci.  Fig.  151, 

and  C  as  a  vertex  the  common  difference  to  be  used 
throughout  will  be  CB  minus  CA,  equals  CD.  By 
assuming  different  distances  between  A  and  B,  and  A 
and  C,  different  angles  of  action  and  different  pressure 
angles  will  be  obtained. 
A  point  en  the  hyperbola,  such  as  E,  Fig.  151,  is 

found  by  taking  any  radius  such  as  BE  and  striking 
an  arc  with  B  as  a  center.  Then  with  A  as  a  center 
draw  another  short  arc  with  a  radius  equal  to  BE 
minus  CD.  Where  the  second  arc  crosses  the  first  will 
be  a  point  on  the  curve  as  at  E.  Other  points  are  found 
in  the  same  way. 

The  center  of  one  shaft  will  be  located  at  the  focus 
B  if  it  is  desired,  for  example,  to  show  the  cam  sur- 

faces in  contact  on  the  branch  CO.  Assuming  E  as 
the  point  of  tangency  of  the  two  cam  surfaces,  the 
center  of  the  other  shaft,  and  consequently  one  focus 

of  the  other  hyperbola,  must  be  on  the  line  EB,  for' 
the  reason  that  in  pure  rolling  action  the  point  of 
contact  must  always  be  on  the  line  of  centers. 

The  second  hyperbola  must  be  placed  with  respect  to 
the  first  so  that  the  distances  between  the  fixed  foci 
and  the  free  foci  are  equal  to  each  other  and  to  the 
distance  between  the  vertices  of  the  hyperbola.  There- 

fore, take  the  distance  CD  and  lay  it  off  at  BH;  also  use 

it  as  a  radius  with  A  as  a  center  to  draw  the  short  arc' 
through  S.  With  H  as  a  center  and  AB  as  a  radius 
draw  another  arc  intersecting  the  first  at  S,  thus  de^ 
termining  the  second  focus  S  of  the  second  hjT)erbola 
and  its  axis  if  it  is  desired.  The  tangent  branch  VW 
may  now  be  independently  constructed  as  explained 
for  CO,  or  it  may  be  traced  from  CO  of  which  it  is  a 
duplicate. 

The  path  of  action,  assuming  KG  to  be  the  driving- 
cam  surface,  the  angles  of  action  for  both  camshafts 
and  the  maximum  and  minimum  pressure  angles  may 
be  obtained  from  a  study  of  the  illustration  in  Fig.  151. 

Detail  drawing  of  cylindrical  cams. — A  simple  prac- 
tical method  for  constructing  the  surface  guide  line  for 
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the  center  of  the  cutting  tool  in  cylindrical  cams  wag 

explained  in  article  VIII.  A  more  elaborate  method 
of  construction  giving  a  more  precise  mechanical  action 
and  a  more  complete  drawing  of  the  cam  is  now  given. 

To  find  the  true  maximum  pressure  angle  of  a  cylirir 
der  cam  the  pitch  cylinder  and  not  the  surface  cylinder 
should  be  drawn  first.     The  pitch  cylinder  is  shown  at 

FIG.   151.      HYPERBOLIC   CAM    SURFACES   FOR 
SWINGING  ARMS  ON  CLOSE  CENTERS 

WITH  PURE  ROLLING  ACTION 

B',  W,  H,..  . Q„  etc..  Fig.  152,  and  is  drawn  with  a 
radius  of  5.2,  the  data,  excepting  for  pressure  angle  and 
method  of  construction,  being  the  same  as  for  problem 
15.  Briefly,  the  data  are:  (a)  Follower  to  move  in 
a  straight  line  four  units  to  the  right  on  the  crank 
curve  while  the  cam  turns  120  deg. ;  (b)  to  move  to 
left  four  units  on  crank  curve  while  cam  turns  120  deg. ; 
(c)  to  dwell  while  cam  turns  120  deg. 
The  pitch  curve  Q,P,J,  etc.,  is  then  obtained  and  the 

normal  JG,  is  drawn  as  in  problem  15.  This  normal  will 
make  an  angle  of  30  deg.  with  JD  if  the  work  is  cor- 

rectly done.  This  is  the  assigned  maximum  pressure 
angle  and  is  at  the  bottom  of  the  pin ;  the  pressure  angle 
DJG  at  the  surface  of  the  cylinder  will  be  less  than 
30  deg.  In  this  problem  the  data  and  layout  were  such 
that  the  point  J  of  maximum  pressure  angle  could  be 
readily  made  to  fall  on  the  front  element  of  the  cylinder 
and  the  angle  DJG,  thus  shown  in  its  true  size.  Where 
the  data  and  layout  are  such  as  not  to  conveniently 
bring  the  pitch  point  on  the  front  element  of  the  cylin- 

der the  pitch  curve  will  have  to  be  revolved  if  it  is 
desired  accurately  to  show  the  pressure  angle  in  true 
size  on  the  drawing. 

Drawing  of  groove  outlines  for  cylindrical  cam. — If 
it  is  desired  to  draw  the  groove  outlines  of  a  cylin- 

drical cam  one  of  two  methods  may  be  used;  (1)  the 
approximate  method  or  (2)  a  more  exact  method.  The 
approximate  method,  which  is  simpler  and  quicker  and 
which  gives  good-appearing  results  where  the  slope  of 
the  groove  does  not  exceed  30  deg.,  is  applied  by  laying 
off  the  points  1  and  2,  Fig.  152,  at  equal  distances  on 
each  side  of  H^  on  the  surface  pitch  curve,  these  points 
representing  the  extremities  of  a  diameter  of  the  fol- 

lower pin.  Similarly,  the  points  3-i,  5-6,  etc.,  are 
obtained.  A  curve  drawn  through  the  points  S,  1,  3, 
5,  etc.,  will  represent  one  of  the  surface  edges  of  the 
groove.  The  bottom  lines  of  the  groove  are  found, 
for  example,  by  projecting  J,  to  J^  and  then  laying  out 
the  diametral  line  9-10.     A  curve  through  9  and  other 

similarly  found  points  will  represent  one  of  the  bottom 
edges  and  the  curve  through  10,  etc.,  will  represent  the other. 

A  more  exact  method  of  drawing  the  outlines  of  the 
groove  consists  in  drawing  the  projection  of  a  section 
of  the  pin  which  is  tangent  to  the  cylinder.  The  section 
will  appear  in  general  as  an  ellipse  in  the  side  view 
and  the  curves  representing  the  groove  edges  will  be 
drawn  tangent  to  these  ellipses  instead  of  through  the 
extremities  of  the  major  axes  as  described)  in  the 
preceding  paragraph.  The  detail  work  for  this  is 

shown  in  Fig.  152,  where  the  straight  line  7'-8'  is  the 
end  projection  of  a  pin  section  which  is  tangent  to  the 

cylinder.  The  points  7  and  8  are  projected  from  7'  and 
8"  and  are  the  extremities  of  the  minor  axis  of  the 
ellipse;  the  horizontal  line  5-6  passing  through  J,  is 
equal  to  the  diameter  of  the  pin  and  is  equal  to  the 

major  axis.  7,  is  projected  from  J'.  The  ellipse  5,  7, 
6,  8,  is  now  constructed  as  shown.  Similar  ellipses 
should  be  constructed  at  other  points  as  at  /„  H„  etc. 
At  A  the  ellipse  becomes  a  circle  and  at  E  it  flattens 
to  a  straight  line.  The  curve  SE,  drawn  tangent  to 
the  ellipses  instead  of  through  the  extremities  of  the 
major  axes  will  be  one  of  the  surface  edges  of  the 
groove.  Even  with  this  refined  method  of  construction 
there  remains  an  approximation,  for  it  will  be  evident 
that  the  circle  at  the  top  of  the  pin  lies  in  a  plane 
which  is  tangent  to  the  cylinder  and  that  the  projection 
of  this  circle  gives  an  ellipse  that  does  not  lie  on  the 
surface  of  the  cylinder.  Therefore,  the  curve  drawn 
tangent  to  the  ellipse  would  not  lie  on  the  cylinder.  The 
error,  however,  in  following  the  above  directions  is  too 
small  to  show  in  a  drawing  of  practical  proportions.  If 

desired  this  slight  error  in  construction  may  be  cor- 
rected by  rounding  off  the  end  of  the  pin  to  conform 

with  the  curve  of  the  cylinder  and  projecting  the  curve 

EjEE4 

FIG.     152.      CYLINDRICAL     CAM,     SHOWING     TRUE     PITCH 
CYLINDER     AND     TRUE     PRESSURE     ANGLE;     ALSO 
METHODS    OF   CONSTRUCTING    GROOVE   OUTLINES 

of  the  rounded  end  of  the  pin  to  the  side  view  to  give 
the  elliptical-like  curve  to  which  the  groove  curve  is 
tangent.  This  is  illustrated  in  a  case  of  exaggerated 
proportions  in  Fig.  153  where  M  is  a  true  ellipse  and 
is  a  projection  of  the  end  of  the  pin  when  it  is  flat. 
iV  is  a  projection  of  the  perimeter  of  the  pin  when  its 
end  is  rounded  off  to  conform  with  the  curve  of  the 

cylinder. 
Forms  of  follower  pins  for  cylindrical  earns. — 

Cylinders,  cones  and  hjrperboloids  may  be  used  for  the 
form  of  follower  pins  to  work  in  the  groove  of  cylin- drical cams. 
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A  cylindrical  pin  drawn  to  a  large  scale  is  shown  at 
GJ,  in  Fig.  153,  lying  in  a  groove  which  is  cut  in  the 
cam  cylinder  CZ.  The  cylindrical  pin  is  advanced  longi- 
tudiually  the  distance  EF,  Fig.  153,  while  the  cam 
turns  through  the  angle  A,0,A„  Fig.  154.  The  top 
edges  of  the  groove  are  represented  by  the  helical  curves 
GG,  and  HH„  Fig.  153,  and  the  bottom  lines  of  the 
working-side  surface  of  the  groove  are  represented  by 
//.  and  JJ,.  The  center  of  the  follower  pin  is  shovm 
in  its  central  position  at  A,.  The  straight  line  A,G, 
ia  a  normal  to  the  top  pitch  line  AA,A,  of  the  groove, 
and  it  is  the  line  of  pressure  between  the  side  of  the 
groove  and  the  follower  pin  at  the  surface  of  the  cylin- 

der. The  angle  KAfi  is  the  pressure  angle  at  the  top 
of  the  pin  and  it  is  made  30  deg.  in  this  example,  as 
shown  in  Fig.  153.    The  straight  line  AJ^  is  a  normal 

action  against  the  side  of  the  groove  in  a  cylindrical 
cam,  for  such  action  requires  at  least  that  two  rolling 
curves  must  measure  off  their  lengths  equally  on  each 
other.  This  means  that  if  the  circumference  of  the 
follower  pin  at  the  top  goes  a  certain  number  of  times 
in  the  curve  GGfi,,  Fig.  153,  the  circumference  at  the 
bottom  must  go  the  same  number  of  times  into  the  curve 
II J,.  This  of  course  cannot  happen  with  a  cylindrical 
pin,  for  the  circumferences  of  the  pin  are  the  same  top 
and  bottom,  while  the  helical  curves  at  the  top  and  bot- 

tom of  the  groove  against  which  they  operate  are 
totally  different  in  length.  From  the  above  it  follows 
that  there  will  be  considerable  sliding  between  a 
cylindrical  pin  and  cylindrical  cam  and  that  this  will 
be  greater  the  greater  the  length  of  the  pin. 

A  conical  follower  pin  for  a  cylindrical  cam  is  shown 

FIG.  153 
FI6.I56 

FIG.  154 

FIGS.  153  TO  156.     SHOWING  USB  OF  CYLINDRICAL,  CONICAL  AND  HYPERBOLIC  FOLLOVSTBR  PINS  IN 
CYLINDRICAL  CAM  GROOVES 

to  the  heu^  BA^^,  which  is  the  locus  of  tn«  center 
point  of  the  bottom  of  the  follower  pin.  The  line 
AJ,  then  is  the  line  of  pressure  between  the  side  of 
the  groove  and  the  pin  at  the  bottom  of  the  pin,  and 
hAO  is  the  pressure  angle  at  the  bottom  of  the  pin. 
The  pressure  angle  therefore  varies  from  the  top  to 
the  bottom  of  the  groove,  being  smallest  at  the  top. 
From  this  it  follows  that  the  pitch  surface  of  a  cylin- 

drical cam  should  be  at  the  shortest  radius  reached  by 
the  follower  pin  rather  than  at  the  outer  surface  where 
it  is  usually  taken,  provided  it  is  desired  not  to  exceed 
a  given  maximum  pressure  angle  on  the  follower  pin. 
When  the  pin  is  moving,  the  line  of  contact  between 

the  side  of  the  groove  and  the  side  of  a  cylindrical  pin 
is  a  curved  line,  and  one  phase  is  shown  in  end  projec- 

tion at  GJ„  in  Fig.  153,  and  in  side  projection  at 
G,/„  in  Fig.  154.  When  the  pin  is  not  working  it  has 
straight-line  contact  with  the  side  of  the  groove,  as 
shown  at  GI  in  Fig.  153.  If  the  follower  pin  is  fixed  in 
the  frame  that  carries  it,  it  will  receive  wear  on  the 
forward  stroke  entirely  within  the  area  GGJJG,  Fig. 
153.  G,  is  the  same  horizontal  distance  from  the  ver- 

tical center  line  through  A  as  G,  is  from  the  vertical 
center  line  through  A^. 

A  rotating  cylindrical  pin  cannot  have  pure  rolling 

at  Af,/2,  in  Fig.  154,  and  in  end  view  in  Fig.  155.  In 

thejatter  view  the  line  GG,  is  tangent  to  t'  e  helix  which 
marks  the  center  of  the  top  of  the  gi-oove,  and  Afi^ 
is  normal  to  it,  giving  the  point  G,  at  which  the  conical 
pin  is  tangent  to  the  side  of  the  groove  at  the  outer 
circumference.  The  conical  pin  is  here  taken  the  same 
size  at  the  top  as  the  cylindrical  pin  in  Fig.  153  and 
consequently  the  line  Afi^,  in  Fig.  155,  will  be  parallel 
and  equal  to  the  line  Afi,  in  Fig.  153.  Likewise  /, 
Fig.  155,  is  the  point  of  tangency  at  the  inner  end 
of  the  pin.  These  points  of  tangency  and  inter- 

mediate ones  will  determine  the  line  of  contact 

GJ^  between  the  conical  pin  and  the  side  of  the 
groove  for  the  position  shown.  This  line  is  also 
shown  in  side  projection  at  G  I,  in  Fig.  154.  If  the  pin 
is  rigidly  attached  to  the  follower  framework  the  wear 
on  the  pin  will  fall  on  the  area  represented  by  the  sur- 

face S,S.J.G,.  If  the  pin  is  free  to  turn  on  its  axis  it 
will  come  nearest  to  having  rolling  action  when  the 
circumference  at  the  bottom  of  the  conical  pin  is  to  the 
circumference  at  the  top  as  the  length  of  the  helix  BB, 
is  to  the  helix  AA  in  Fig.  153,  or,  when  the  conical 
vertex  of  the  roller  i^  at  0,,  Fig.  154,  on  the  center 
line  of  the  cylinder.  Conical  pins  give  thrust  in  an  axial 
direction,  and  consequently  there  must  be  special  pro- 
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vision  in  the  follower  framework  for  holding  the  pin  in 
place.  Conical  pins  have  a  natural  advantage  in  that 
they  may  be  designed  to  move  in  axially  so  as  to  take 
up  wear  in  the  pin  and  in  the  groove. 
A  hyperboloidal  follower  pin  is  shown  at  T,Uy,W, 

Fig.  154,  and  in  end  view  in  Fig.  156.  In  the  latter 
figure  the  lines  AG,  and  A.J,  are  perpendiculars  to  the 
top  and  bottom  helices  of  the  groove  respectively,  the 
same  as  the  similarly  lettered  lines  in  Fig.  153.  If 
the  diameters  T.W,  and  Uy,  are  taken  in  the  same  ratio 
to  each  other  as  the  lengths  of  the  top  and  bottom 
helices  of  the  groove  in  which  the  pin  rolls,  the  closest 
approximation  to  rolling  action  will  be  obtained.  There 
cannot  be  pure  rolling  of  the  hyperboloidal  pin,  however, 
on  the  side  of  the  groove,  for  even  where  the  circular 
sections  of  a  hyperboloidal  pin  measure  themselves  off 
equally  on  the  corresponding  helices  on  the  surface 
against  which  they  roll,  there  is  always  an  inherent 
fundamental  endwise  or  longitudinal  component  of 
sliding  in  the  direction  of  the  axis  of  the  pin  in  every 
hyperboloidal  action.  The  nature  and  amount  of  this 
characteristic  is  explained  in  some  of  the  books  on 
descriptive  geometry. 

To  lay  out  the  hyperboloidal  pin  the  lines  A.fi.,  and 

A^  ,  Fig.  156,  and  the  circles  TW  and  UV  are  drawn. 
Tne  straight  line  from  G,  to  7,  is  drawn  and  used  as 
the  generatrix  of  the  hyperboloid,  the  outline  of  which 
is  the  curved  line  T,U,,  Fig.  154.  Points  on  this  curve 
are  found  by  dividing  GJ„  Fig.  156,  into,  say,  four 
equal  parts,  revolving  the  dividing  points  to  the  line 
TU  and  then  projecting  them  to  the  equally  spaced 
lines  which  are  drawn  from  S,  to  S3,  Fig.  154.  The 
straight  line  GJ,  will  be  the  line  of  contact  between 
the  pin  and  the  groove  at  the  maximum  pressure  angle, 
and  the  curved  hyperboloidal  line  S,S^  the  line  of  contact 
at  the  end  of  the  stroke.  The  wear  on  a  pin  fixed  in 
the  follower  frame  would  occur  on  the  hyperboloidal 
surface  between  these  two  lines. 

Involute  cam. — The  involute  curve  may  be  usod  for 
cam  outlines.  It  gives  characteristic  motion  almost 
identical  with  the  cam  having  a  straight-line  base  curve, 
but  it  is  not  so  simple  to  construct.  The  involute  cam 
will  not  give  true  motion  to  a  roller  follower  unless 
the  ends  of  the  cam-working  surface  are  eased  off,  as 
they  are  in  the  straight-line  combination  cam  or  the 
logarithmic  combination  cam  by  arcs  of  circles  or  other 
curves.  For  the  same  data  a.s  were  taken  for  com- 

parison of  cams  shown  in  Figs.  84  to  135,  Article  IX, 
the  involute  curve  gives  a  slightly  larger  cam  than  does 
the  straight-line  base  curve,  the  maximum  radius  in 
each  case  being  2.78  and  2.65  respectively.  The  method 
of  finding  the  maximum  radius  for  the  involute  cam 
will  be  explained  in  the  next  problem. 

The  involute  is  popularly  defined  as  the  curve  that 
would  be  generated  by  a  point  on  a  string  which  is 
being  unwound  from  the  periphery  of  a  circular  disk, 
the  string  always  being  kept  taut  and  always  in  the 
same  plane. 

The  involute  is  readily  constructed,  according  to  the 
preceding  definition,  by  drawing  a  circle  of  any  size, 
as  illustrated  at  SPR,  Fig.  157,  taking  any  point  as 
S  as  the  origin  of  the  involute;  laying  off  a  series  of 
equal  angles  of  any  desired  unit,  as  at  SOM,  MON,  etc.; 
drawing  tangents  to  the  circle  at  M,  N,  etc.,  and  making 
the  lengths  MY,  NU  of  the  tangents  equal,  successively, 
to  the  length*  of  the  arcs  MS,  NS,  etc.  This  latter 
operation  may  be  done  graphically  by  setting  the  small 

dividers  to  a  step  of  i  in.  or  less,  starting  at  S  and 
counting  the  steps  toward  M  until  M  is  reached  or 
passed,  and  then  counting  off  the  same  number  of  steps 
in  the  reverse  direction  going  along  the  tangent  line, 
thus  obtaining  the  point  Y  on  the  involute  curve.  This 
graphical  method  of  stepping  off  distances,  while  ac- 

curate in  theory,  is  apt  to  give  an  appreciable  cumula- 
tive error,  and  therefore  should  be  checked  by  a 

simple  computation  as  follows:  Length  of  tangent 
NU,   for   example,    equals    length    of   arc    NS,    equals 
OS  X  2  X   3.14  X    angle  NOS  in  degrees      . 

  ggQ   .     In  general 
it  is  advisable  to  first  compute  and  draw  a  long  tangen- 

tial line  as  RW  at  180  deg.  from  S,  and  then  if  six 
equally  spaced  construction  points  are  used  as  at  M,  N, 
etc.,  to  make  the  tangent  PV  one-half  of  RW;  the 

tangent  at  MY,  one-third  of  PV;  the  tangent*  at  NU, two-thirds  of  PV,  etc. 
Pressure  angle  with  involute  cam. — Pressure  angle  is 

defined  as  the  angle  made  by  the  line  of  action  of  the 
follower  and  the  normal  to  the  pitch  curve  of  the  cam. 
Therefore  if  the  follower  moves  in  the  direction  OV, 
Fig.  157,  and  if  the  normal  to  the  involute  at  the  point 
V  is  VH  the  pressure  angle  is  HVK.  The  angle  HVK 
grows  smaller  as  the  point  V  is  moved  to  the  right 
toward  W,  and  larger  as  it  is  moved  to  the  left  toward 
the  origin  of  the  curve  at  S.  At  S  the  pressure  angle 
would  be  90  deg.  because  the  involute  is  tangent  to  the 
line  of  action  OS  of  the  follower.  The  line  of  action 
of  the  follower  is  a  radial  line  in  the  type  of  cam  being 
considered  in  this  problem.  From  the  above  it  may 
be  seen  that  there  are  a  series  of  points  on  the  involute 
where  there  are  definite  pressure  angles,  and  these 
points  will  be  noted  here,  as  they  are  necessary  in 
solving  a  specific  problem. 

At  E,  Fig.  158,  the  pressure  angle  is  20  deg.  The 
point  E  is  obtained  by  laying  off  an  angle  of  88  deg. 
from  the  origin  of  the  curve,  as  at  SOE.  The  other 
points  for  pressure  angles  of  30  deg.,  40  deg.,  etc, 
are  found  at  A,  D,  etc.,  by  using  the  values  given  in 
the  following  table.  The  method  of  finding  these  values 
will  be  given  in  a  later  paragraph  for  those  who  may 
be    interested. 

Dep.    Deg.    Deg.   Deg.   Deg. 
Pressure    angle         20        30        40        50        60 
Initial  angle         88        39i      18  8  3 

Problew.  Required  an  involute  cam  that  will  move 
a  radial  follower  one  unit  while  the  cam  turns  60  deg. 
ivith  a  maximum  pressure  of  30  deg. — To  solve  this  and 
any  other  similar  involute  cam  problem  it  is  necessary 
to  construct  first  an  accurate  basic  involute  curve  of 

any  convenient  size  as  directed  in  the  preceding  para- 
graphs; then  to  lay  off  the  initial  angle  corresponding 

to  the  given  pressure  angle  in  the  problem.  In  this 
problem  the  pressure  angle  is  given  as  30  deg.  for  which 
the  initial  angle  is  39i  deg.,  as  determined  from  the 
table,  and  this  latter  angle  is  laid  off  at  S0.4.,  Fig.  157, 
where  the  basic  curve  has  been  drawn.  From  OA  lay  off 
the  given  working  angle  of  60  deg.  as  at  AOF.  Draw 
the  circular  arc  AG  and  measure  the  distance  GF.  Then 
make  a  proportion  in  which  the  distance  GF  is  to  the 
assigned  follower  motion  as  the  radius  OA  is  to  the 
desired  shortest  radius  of  the  pitch  surface  of  the  cam. 
In  this  problem  GF  measures  1.12  units,  the  assigned 
follovi^er  motion  is  1  unit,  and  the  radius  AG  =  2.00 
units.    Therefore, 

1.12  :  1.00  :  :  2.00  :  x  or 
X  =  1.78 
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equals  the  shortest  pitch  radius  of  the  cam.  With  this 
value  known,  it  is  a  simple  matter  to  draw  the  required 
involute  cam  as  in  Fig.  159,  where  OA  equals  x,  as  just 
computated,  HAK  equals  the  pressure  angle  of  30  deg., 
and  the  line  HA  extended  is  tangent  to  the  base  circle 
EQ,  which  is  necessary  in  the  drawing  of  the  desired 
involute.  With  these  items  laid  down  the  involute  pitch 
surface  from  A  to  F  is  constructed  in  detail  as  described 
above  in  the  paragraph  devoted  to  the  construction  of 
the  involute,  and  briefly,  in  review,  as  follows: 

Lay  off  the  assigned  working  angle  of  60  deg.  as  at 
AOF.  Make  OF  equal  to  AO  plus  the  assigned  motion 
of  the  follower,  which  is  one  unit  in  this  problem.   Draw 

SOT  =  y  +   (90  deg.  —  a  deg.).       Let  x  equal  OT, 
the   radius  of  the  base  circle  of  the  involute.    Then 

X  cot  a  =  AT  =  arc  ST  =  2  xt: 
y  +  90  -  g 

360 

The 

value  of  x  cancels,  and  for  a  pressure  angle  of  30  deg. 
substituted  for  a,  y  is  found  to  be  39J  deg.  Similarly, 
the  initial  angle  is  found  to  be  18  deg.  for  a  pressure 
angle  of  40  deg.,  etc. 

Involute  specially  adapted  for  a  flat-surface  follower. 
— The  involute  curve  is  naturally  adapted  for  an 
oscillating-cam  surface  where  a  flat-surface  follower  is 
used,  and  in  this  case  it  gives  a  uniform  linear  velocity 

FIG.  156 

FKJ.lSl FIG.  159 

FIG.  157.     INVOLUTE  CURVE  AS  USED,  SPECIFICALLY  IN   CAM    CONSTRUCTION.       FIG.     158.       SHOWING     THAT     ALL 
SIZES  OF  INVOLUTES  HAVE  THE  SAME  INITIAL  ANGLE  FOR  EACH  PRESSURE  ANGLE.     FIG.  159.      INVO- 

LUTE CAM  P'OR  RADIAL  FOLLOWER  BASED  ON  THE  SPECIFIC  DATA  IN  ACCOMPANYING  PROBLEM 

FQ  tangent  to  the  base  circle.  Draw  the  radial  line 
FTO  and  divide  the  arc  TQ  as  at  /  and  J  into  a  con- 

venient number  of  equal  parts,  three  being  taken  in 
this  illustration.  Draw  tangents  at  /  and  J.  Step  off 
the  distance  ATI  on  //„  thus  obtaining  /„  etc.  Draw 
the  involute  curve  through  A,  /„  J„  F,  thus  obtaining 
the  involute  pitch  surface  of  the  cam.  The  working 
surface,  if  a  roller  is  used,  is  found  by  taking  the  radius 
of  the  roller  and  drawing  a  series  of  arcs  with  I.,  /„ 
etc.,  as  centers  and  drawing  a  curve  tangent  to  them 
as  at  /„  J„  etc.  It  will  be  observed  that  a  working 
curve  so  drawn  will  be  tangent  to  the  last  construction 
arc  at  Q.^  on  one  side  of  the  cam  lobe  and  tangent  at 
Q,  on  the  other  side,  giving  the  actual  tip  of  the  work- 

ing-cam surface  at  Q^.  This  means  that  if  the  roller 
follower  is  to  move  with  a  velocity  characteristic  of  the 
involute  curve  that  its  ultimate  stroke  will  be  less  than 
the  desired  amount  by  the  distance  Q^Qy  This  can 
only  be  corrected  when  a  roller  follower  is  used  by 
disregarding  the  involute  characteristics  at  the  end  of 
the  stroke  and  by  arbitrarily  changing  the  true  work- 

ing-surface curve  from  J,  to  Q^  so  that  the  curve  will 
run  smoothly  from  /,  to  Q^. 

The  involute  curve  has  a  fixed  initial  angle  for  each 
pressure  angle. — For  example,  the  initial  angle  SOA, 
Fig.  158,  will  always  be  39*  deg.  for  a  maximum  pres- 

sure angle  of  30  deg.,  no  matter  what  size  of  involute 
is  used.  This  may  be  readily  shown  as  follows :  Let 
y  equal  the  angle  SOA,  which  is  the  initial  angle  from 
the  origin  of  the  involute  to  the  point  where  the  pres- 
su'e  angle  is  to  .be  shown.  Let  a  be  the  assigned 
pressure  angle  as  represented  at  HAK.    Then  the  angle 

to  the  follower.  The  natural  advantage  of  an  involute 
cam  for  a  flat-surface  follower,  shown  in  Fig.  160,  is 
based  on  the  property  of  an  involute  that  the  tangent 
XY  to  the  base  circle  RQ  is  normal  to  the  involute  as  at 
y,  and  consequently  that  the  perpendicular  line  at  TZ 
is  tangent  to  the  involute.  Therefore  TU  may  repre- 

sent the  flat  surface  of  a  follower  collar  attached  to 

the  follower  rod  SS'.     TJJ  is  the  follower  in  its  highest 

FIG.  160.  SHOWING  THAT  THE  INVOLUTE  IS  SPECIAli,T 
ADAPTED  FOR  AN  OFFSET  FLAT  SURFACE  FOLLOWER 

position  and  TJJ,  in  its  lowest  position  considering 
that  only  the  part  AC  of  the  cam  surface  is  used.  An 
involute  curve  cam  as  from  A  to  C  would  always  be 
tangent  to  the  flat  surface  of  the  follower  and  the 
line    of    contact    between   cam    and    collar    would    pass 
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through  the  center  of  the  follower  rod,  moving  up  and 

down  between  F,  and  F,.  This  means  that  there  is 

no  pressure  angle  on  the  follower  rod  except  that  due 
to  friction. 

This  last  feature  of  the  involute  cam  gives  it  per- 

haps its  greatest  practical  importance.  Where  it  is  de- 

sired to  give  the  follower  a  definite  velocity  and  acceler- 
ation between  its  extreme  points  of  travel,  Y^Y„  the 

involute  cannot  be  used. 

A  Heavy  Hand  "Forging" By  Milton  Wright 

As  an  illustration  of  what  may  be  done  without 

special  equipment  the  large  hopper,  shown  on  the  flat 
car  in  the  photograph,  is  presented. 

A    TjARGE    hand    "FORGING" 

The  piece  is  about  12  ft.  in  diameter  at 
end,  7  ft.  high,  and  the  smaller  opening 
square.  It  is  made  of  iB-in. 
iron  plate  and  is  all  hand 
work  for  the  reason  that  the 
shop  where  it  was  made  in 
answer  to  a  hurry  call  is  not 
equipped  with  plate  bending 
rolls  or  other  devices  for 
shaping  the  plates. 

However,  shears,  punches, 
portable  drilling  machines  and 
riveters  were  all  available  but 
the  forming  and  bending  was 
all  done  by  hand  with  sledges 
and  hammers.  Fires  were 
built  on  the  ground  wherever 
it  was  handy  and  sometimes 
inside  the  cone  as  the  work 

progressed. 
In  spite  of  the  fact  that 

no  bending  rolls  were  to  be 

had,  the  work  was  accom- 
plished in  a  very  short  time. 

The  boss  blacksmith  whose 
handiwork  it  is,  is  shown 
standing  beside  the  finished 
cone. 

the  large 
is   2i   ft. 

Enlarging  an  Automobile  Piston 
By  Waltkr  Cantelo 

On  page  548  of  the  American  Machinist  is  an  article 

entitled  "Enlarging  Automobile  Pistons"  in  which  the 
writer  apparently  gives  all  the  credit  for  the  increased 
diameter  of  the  piston  to  the  effect  of  the  blows  of  the 
hammer.  I  am  of  the  opinion  from  past  experience  that 
the  increased  diameter  resulted  more  from  the  thorough 
heating  and  cooling  than  it  did  from  the  hammering.  In 
a  number  of  instances  I  have  had  castings  that  were  too 
small  to  clean  up  in  machining  and  have  saved  them 

from  the  scrap  heap  by  heating  and  cooling  them  sev- 
eral times  until  they  were  expanded  to  a  sufficient 

amount. 
If  Mr.  Starr  still  has  the  old  pistons  I  would  suggest 

that  he  put  them  through  a  series  of  heating  and  cooling 

operations,  making  careful  measurements  of  the  diam- 
eter and  length  of  each  piston  before  commencing  each 

heating  and  recording  same.  Also,  if  possible,  note 
temperature  of  pistons  when  heated  and  ready  to  re- 

move from  furnace.  I  think  he  will  be  surprised  at  the 
expansions  that  will  occur  and  the  results  of  such  an 
experiment  would  be  interesting  reading  for  all  of  us. 

Forming  Tanks  on  a  Hand  Brake 
By  Frank  C.  Hudson 

The  method  shown  enabled  a  standard  hand  brake  to 
replace  an  expensive  forming  fixture  and  is  much  more 
easily  operated  and  more  satisfactory  in  every  way. 

The  guides  A  hook  over  the  rod  .X^  of  the  machine 
and  along  the  guides  the  metal  sheet  is  laid  *'ith  its 
edge  against  the  stop  BB.  In  this  position,  the  brake 
makes  the  short  bend  C  at  the  other  end  of  the  piece. 

The  sheet  is  then  turned  over,  the  straight-edge  placed 
against  the  stop  DD  and  the  bend  E  is  formed.  The 
sheet  is  then  held  against  the  stops  FF  which  makes 

the  next  bend  G.  The  last  is  made  with  the  ̂ •heet 
stopped  at  HH  as  shown,  and  it  requires  but  little  prac- 

tice to  form  these  tanks  rapidly  and  accurately. 

FORMING     A     GAS     TANK 
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MACHINING  THE  GAS  ENGINE 
FOK  A  LIGHTING  UNIT 

J.  V.  HUNTER 
Western    Editor.    American  Machinist 

11. Miscellaneous  Operations 
Many  of  the  miscellaneous  operations  in  connection 
with  the  manufacture  of  a  gas  engine  for  a  small  self- 
contained  lighting  unit  are  covered  by  this  article. 
Like  the  operation  described  in  the  previous  article, 
many  of  these  are  performed  on  turret  lathes. 

THE  main  foundation  base  casting  for  the  lighting 
unit  serves  as  a  chamber  for  the  storage  of  the 

kerosene-engine  fuel.  Little  machine  work  is  done 
on  this  casting  other  than  a  small  amount  of  drilling, 
and  the  milling  on  the  top  surface  of  certain  bosses 
which  are  left  as  bearing  points  for  the  motor  and  the 
generator.  A  heavy  knee-type  Ingersoll  milling  machine 
is  used  for  this  operation,  Fig.  8,  and  is  equipped  with 
a  large  inserted-tooth  milling  cutter  which  is  fitted  with 
stellite  blades. 

The  camshaft  bearing  is  drilled  and  reamed  under  a 
radial  drilling  machine,  Fig.  9,  using  the  jig  A,  whose 
centering  plug  fits  into  the  main  bearing.  Afterward 
the  base  and  the  feet  are  milled  off  and  they  are  then 
drilled  for  bolting  to  the  foundation  casting. 

The  cylinder  heads  are  faced  and  partly  drilled  in  a 
Gisholt  turret  lathe,  and  Fig.   10  shows  the  set-up  of 

•^iLJ,    V-     "  '       '  Y     ij                          -  ■^■Kfcii^^-                                 ■  .-"amte:...  '      ̂ ^JMI^H 

i 

(Part  i  was  published  in  our  April  8th  issue.) 

tools  required  for  this  operation.  The  method  of  chuck- 
ing the  cylinder-head  castings  is  interesting,  because 

long  extension  jaws  A,  Fig.  11,  are  required  on  account 
of  the  bosses  and  stud  projections  on  top  of  this  cast- 

ing. These  jaws  grip  on  the  radiation  flanges  and 
care  is  required  to  avoid  putting  so  much  strain  on 
these  that  they  might  be  injured  or  broken.  The  addi- 

tional supporting  studs  or  brackets  B  and  C  will  be 
noted  extending  from  the  face  of  the  chuck  plate. 

The  crank-case  cover,  Fig.  12,  is  another  turret-lathe 
job.  The  hub  of  this  is  turned,  bored,  reamed  and 
faced,  and  the  outside  bearing  rim  is  faced  as  shown 
on  the  finished  casting  A. 

The  pistons  are  completed  in  two  series  of  operations; 
the  first  of  which  turns  about  one-half  of  the  crank  end, 
cleans  the  flange  and  chamfers  off  the  inside  corner. 
For  the  second  series  of  operations  on  this  part  the 
piston  is  chucked  from  the  other  end  and  the  cylinder 
end  of  the  body   is   turned,   faced  and  centered   while 

FIG.    8.      MILLING  TOP  FACE  OF  P'^NDATIOX   CASTING  FIG.  9.      DRILLING  CAMSHAFT  BEARING  IN  CRANKCASE 
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PIG.  10.     TOOL  SET-UP  FOR  FINISHING  CYLINDER  HE.\DS   IN  TURRET  LATHE 

FIG.    11.      HIGH  JAWS    REQUIRED   FOR  HOLDING 
CYLINDER   HE.\DS 

FIG.    12.      L.\.THE    .MACHINING   CRANKCASE 
COVER 

FIG.  13.      SECOND  L.\THE  OPERATION  SERIES  ON  PISTONS 
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FIG.    14.      GRINDING   PISTONS 

a  profile  tool,  carried  in  the  toolpost,  cuts  the  three 
piston-ring  grooves,  Fig.  13.  As  mentioned  in  a  pre- 

vious article  the  cylinders  are  accurately  reamed  to  size 
and  not  internally  ground,  but  the  pistons  are  finish- 

KIG.    17.      DRILLING   BEARINGS   OF  CONNECTING-RODS 

ground  outside  to  accurate  diameters.  The  grinding  op- 
eration on  these  pistons  is  shown  in  Fig.  14.  A  sal-soda 

mixture  coolant  is  used. 

The  fuel  injector  or  aspirator  is  a  small  elbow  cast- 

FIG.   16. DRIVING  THE  SHAFT  INTO  THE  LARGE 
TIMING   GE.\R 

1 FIG.  18.     ASSEMBLY  FLOOR  FOR  LIGHTING  UNITS 
FIG.   19.      LIGHTING  UNITS  ON   TKST   BURNING  KEROSENE 

FOR    FUEI, 
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ing,  both  ends  of  which  are  bored,  reamed  and  faced 

on  a  Gisholt  turret  lathe.  Fig.  15.  A  special  holding  fix- 

ture bracket  A  is  provided  for  this  part,  and  the  lathe 

as  seen  here  is  operating  on  the  outside  end  of  the  cast- 

ing. A  finished  casting  may  be  seen  lying  at  B.  A  simi- 
lar bracket  is  used  for  supporting  the  casting  during 

the  operations  on  the  other  end. 

A  vertical  power  forcing  press.  Fig.  16,  is  used  for 

forcing  the  shaft  into  the  large  timing  gear.  The  gear 

is  closely  aligned  by  the  fixture  A,  which  holds  the  edge 
of  the  gear  by  means  of  the  flange  B. 

The  connecting-rods  are  held  in  the  jig  plate  A,  Fig. 

17,  during  the  drilling  operations.  High-speed  three- 
lip  drills  are  used  for  this  work. 

In  starting  the  engine  assembly  in  the  plant  of  the 

Fuller  &  Johnson  Manufacturing  Co.,  the  foundation 

castings  are  first  placed  on  individual  small-wheeled 

trucks.  Fig.  18,  and  remain  on  these  through  all  opera- 
tions of  assembly  until  the  completed  unit  is  taken  to 

the  testing  floor.  On  these  trucks  the  engine  may  be 

passed  along  to  different  portions  of  the  assembly  floor 

in  progressive  stages  and  all  heavy  lifting  and  crane 
work  is  thus  avoided. 

The  foundation  used  for  the  engines  on  test  consists 

of  the  cast-iron  plate  A,  Fig.  19,  to  which  they  are 

securely  bolted.  This  plate  is  mounted  on  a  concrete 
base.  To  assist  in  sliding  the  engine  unit  from  the 

assembly  truck  to  this  testing  base,  the  latter  is 

equipped  with  a  roller.  In  this  testing-room  view,  the 

two  rear  engines  are  running  carrying  full  load,  with- 
out vibration,  and,  notwithstanding  their  kerosene  fuel, 

are  exhausting  through  the  mufflers  which  may  be  seen 

extending  diagonally  above  them  directly  into  the  test- 
ing room,  without  any  perceptible  smoke  or  odor.  After 

the  carburetor  has  been  properly  adjusted  for  the  en- 
gine, these  exhaust  pipes  are  connected  to  the  flexible 

exhaust  pipe  C  extending  down  from  an  overhead 
exhaust  system  so  that  the  burned  gases  will  be  con- 

veyed away  from  the  testing  floor.  These  engines  use 
no  hot  air  other  than  a  small  quantity  which  is  drawn 
by  a  breather  pipe  from  the  crank  case  in  order  to  keep 
the  latter  free  from  oil  fumes. 

FIG.    15.      MACHINING   FUEL.    AND    AIR    FEEDER     CONNECTION 

Electric  Steel  Production 
That  the  manufacture  of  electric  steel  is  now  a 

well-established  industry  is  shown  by  statistics  recently 

published  by  the  American  Iron  and  Steel  Institute. 
While  the  total  annual  steel  output  of  the  country 

has  about  doubled  in  the  last  five  years,  the  tonnage 

of  electric  steel  has  been  increased  twenty-fold.  In  ton- 
nage the  electric  furnace  leads  the  crucible  by  a  wide 

margin,  the  latter  having  just  about  stood  still  since 
the  electric  furnace  appeared.  The  electric  process  has 

passed  the  crucible  and  bessemer  processes  for  the  pro- 
duction of  alloy  steels  and  is  almost  equal  to  the  open 

hearth  acid  process.  A  little  more  than  16  per  cent 
of  the  1918  alloy  steel  production  came  from  the  electric 
process;  36  per  cent  of  the  1918  electric  steel  output 
went  into  alloy  steels. 

The  total  tonnage  capacity  of  the  electric  steel  fur- 
naces in  1919,  of  the  United  States,  was  about  1,350 

short  tons.  On  the  basis  of  three  heats  per  day,  operat- 
ing 300  days  per  annum,  these  furnaces  are  capable 

of  producing  1,215,000  short  tons.  This  is  the  possible 
production  on  an  8-hr.  day  basis,  provided  there  are 
no  interruptions.  For  continuous  operation  of  24  hrs. 
per  day  it  would  be  possible  to  average  five  heats  per 
day  on  casting  and  ingots,  taking  into  account  delays 
for  repairs. 

On  this  basis  the  annual  capacity  would  be  2,025,000 
short  tons. 

The  increase  from  155  electric  steel  furnaces  in  the 
United  States  in  1917  to  330  in  1919  is  about  113  per 
cent,  and  the  inc^ase  from  1910,  a  period  of  nine 
years,    is   about    2,500    per   cent. 
Among  the  chief  reasons  for  this  phenomenal  growth 

in  the  electric  steel  industry  should  be  mentioned  the 
following : 

1.  The  electric  furnace  met  the  demand  for  a  more 
scientific  way  of  producing  uniform  steel. 

2.  The  results  obtained  in  general  average  practice 
indicated  that  the  electric  furnace  steel  was  uniformly 
better  by  a  startling  percentage. 

3.  Due  to  the  fact  that  electric  steel  can  be  poured 

at  a  much  higher  temperature  in  a  still  or  dead  con- 
dition, it  has  become  possible 

to  produce  intricate  thin 
section  castings  with  regu- 

larity and  without  high  per- 
centage of  rejections. 

4.  Quality  of  electric  fur- 
nace steel  offered  a  possibility 

of  applying  a  distinctly  new 
atmosphere  to  the  sales  work. 
This  was  directly  in  line  with 
the  demand  for  quality  pro- 

ducts of  all  kinds  which  has 
grown  up  in  the  past  few 

years. The  demands  of  the  Gov- 
ernment on  account  of  war- 

time requirements  and  the  de- 
velopment of  new  fighting  ma- 

chinery brought  out  require- 
ments which  could  only  be 

met  by  using  the  electric 
furnace. 
This  naturally  stimulated 

the  industry  and  placed  it  on 
a  firm  foundation. 
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A  Foundry  That  Perseverance  Built 
By  FRED  H.  COLVIN 
TOdittn*.    Amrricaii   Machinist 

JUST  on  the  ou
tskirts  of 

the  City  of  Pensacola, 

Fla.,  is  a  small  foundry 

which  has  many  unusual 

features,  not  in  the  way  of 
special  equipment,  but  as 
an  example  of  how  perser- 
verance  and  the  determina- 

tion to  make  good,  has  made 

it  possible  to  build  a  sub- 
stantial foundry  business 

from  the  smallest  kind  of 

beginning.  Starting  with 
one  man  as  a  helper,  Joseph 

A.  Stauter  began  building 

the  business  of  the  Bay 
Shore  Foundry  Co.  about 
five  years  ago  with  almost 

no  capital.  His  main  asset 
was  a  thoroughly  practical 

knowledge  of  both  pattern- 
making  and  foundry  work, 
a    combination    which    has 

proved  particularly  suc- 
cessful in  a  foundry  of  this 

size  and   kind.    The   whole 

equipment     is     homemade,      _.   
the  cupolas  being  built  of 
discarded  steam  boiler  shells,  and  the  charging  platform 
and  runway  being  primitive  as  shown  in  the  headpiece. 
The  cupolas  can  together  handle  enough  metal  for  a 
4,000-lb.  casting,  and  some  of  the  emergency  ship  work 
done  during  the  past  two  years  has  taxed  this  capacity 
to  the  utmost. 

A  general  idea  of  the  layout  can  be  had  from  Fig.  1 
which  gives  approximate  proportions,  the  office  being 
the  latest  addition  and  being  clearly  shown  at  the  ex- 

treme right  of  the  headpiece.     Near  this  is  the  "skull 
  Failroad           

In  these  days  of  huge  manufacturing  plants, 
many  of  which  have  never  gone  through  the 
primary  or  small  shop  stage,  it  is  of  peculiar 
interest  to  find  a  comparatively  new  plant  ivhich 
has  been  built,  almost  from  nothing,  from  the 
ground  up.  It  is  still  small,  but  so  are  the  oppor- 

tunities as  compared  with  large  industrial  cen- 
ters; but  it  shows  that  skill,  plus  perseverance, 

can  win  out  under  adverse  circumstances. 

and  has  a  counterbalanced 
door  of  plate  iron  to  retain 
the  heat  and  also  reduce  the 
fire  hazard  in  the  shop. 
The  top  is  of  sheet  iron, 
covered  with  a  layer  of 
sand  about  6  in.  deep  which 

makes  a  very  good  noncon- 
ductor. The  heat  is  secured 

by  building  a  wood  fire  in- 
side the  oven  itself. 

Fig.  4  also  shows  a  large 
pouring  ladle  and  a  good 
sized  flask  used  for  making 
one  of  the  large  castings 
for  the  emergency  ship 

work  previously  referred  to. 
Part  of  the  flask  storage  is 
shown  in  Fig.  5,  the  flasks 
under  the  shed  being  cast 
iron  with  well-fitting  pins. 
The  tumbling  barrel  shown 
in  Fig.  6  is  just  outside  the 

foundry  door  and  is  sub- 
stantially mounted  on  con- 

crete blocks  as  shown.  This 
is  a  very  modern  tumbling 
barrel  and  is  particularly 

the  patterns  and  the  cast- 
Before  criticising  the 

Flask 

I'lG.       1.        DIAGRAM       OF 
FOUNDRY    ARRANGE- 

MENT 

cracker"  or  casting  breaker  shown  in  more  detail  in 
Fig.  2.  The  weight  or  drop  is  hauled  up  by  means  of 
the  windlass  shown  in  Fig.  2,  the  windlass  being 
operated  by  manpower.  The  brass  furnace  is  shown  in 
Fig.  3,  which  also  shows  an  old  locomotive  driving 
box  to  be  broken  and  melted  and  a  keg  for  drinking 
water  at  the  extreme  left.  The  core  oven,  shown  from 
the  outside  in  Fig.  4,  is  a  comparatively  new  addition 

interesting,    because    both 
ings  were  made  in  this  foundry. 
out-cf-door  appearance  of  much  of  this  foundry,  it  must 
be  remembered  that  the  climate  in  and  around  Pensacola 
very  seldom  gets  much  below  freezing  and  is  far  above 

this  temperature 
much  of  the  time. 
A  closer  view  of 
the  runway  and 
charging  platform 
is  seen  in  Fig.  7. 

The  accompany- 
ing cuts  should  prove 

interesting  to  those 
familiar  with  foun- 

dry methods  in  the 
North,  because  they 

give  an  idea  of  the 
fjffect  of  conditions 
and  locality  upon 

founding  processes. 
The  group  of  frame 
buildings  would   not 

FlG.    2.      THE 
SKULL 
CRACKER 

PIG.    6.      THE 
'HOME -MADE 
TUMBLING 
BARREL 
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FIGS.   3.  4.  5  AND  7.      VIEWS  OF  THE  FOUNDRY 
Pig.   3 — The  brass  furnace.     Fig.   4 — The  outside  of  the  core   oven  and   large  ladle.      Fig.   5 — Part  of  the 

flask  storage.     Fig.  7 — A  closer  view  of  tlie  runway  pnd  charging  floor. 

compare  favorably  with  the  big  modern  foundries,  with 
their  large-scale  production  methods;  but  that  is  not 
the  point  of  this  story,  as  has  been  explained. 

At  the  present  time  there  are  two  members  in  the 
firm,  B.  M.  Bell  having  joined  the  concern  to  look  after 
the  business  end,  which  now  requires  that  a  responsible 
man  be  in  the  office  at  all  times  during  the  day.  This 
allows  Mr.  Stauter  to  spend  his  time  in  the  plant,  and 
may  be  taken  as  an  evidence  of  the  growth  of  the  busi- 

ness and  its  present  activity. 

Scientific  Argument,  or  Jazz  Publicity? 
Prop.  C.  W.  Park 

University   of   Cincinnati 

About  a  year  ago,  a  good  many  people,  as  the  phrase 

went,  were  "jumping  up  and  down  with  idealism." 
They  awoke  each  morning  expecting  to  find  a  new 
heaven  and  a  new  earth,  or  rather  a  new  earth  that 
would  be  so  perfect  that  heaven  could  be  dispensed 
with  as  no  longer  necessary.  They  expected  to  see 
not  merely  the  millennium,  but  their  interpretation  of 
the  millennium,  ushered  in  immediately  and  completely. 
It  was  all  very  simple.  Just  a  signature  here,  a  decree 
there,  and  presto! 
Among  the  reforms  that  were  to  bring  about  this 

golden  age  was  the  adoption  of  the  metric  system  by 
the  United  States  and  England,  as  advocated  chiefly  by 
the  World  Trade  Club,  of  San  Francisco.  Their  propa- 

ganda in  the  name  of  James  Watt  and  all  things  anti- 
Hun  will  be  remembered  by  all  who  received  copies  of 
a  circular  designed  to  convert  the  reader  instantly,  and 
enclosing  for  his  convenience  two  .stamped  envelopes  for 
addressing  an  appeal  to  President  Wilson  and  David 
Lloyd  George,  respectively.  How  many  kilograms  of 
paper  or  liters  of  ink  were  expended  in  this  campaign, 
would  be  difficult  for  outsiders  to  estimate. 

The  merits  of 
this  scheme  from 
the  standpoint  of 

practical  affairs 
have  been  dis- 

cussed elsewhere 

in  these  columns 

by  men  who  know 
what  its  effect 
would  be.  Quite 

apart  from  the 
subject  matter  of 
the  famous  Watt 
circular  is  its 
method,  which  is 
surely  unique  in 
the  annals  of 

scientific  litera- 

ture. Its  circus- 
po.ster  style  and 

its  spirit  of  pal- 
pitating pep  are 

illustrated  by  the 

following  quota- 
tions, which  the 

reader  is  chal- 
lenged to  examine 

in  an  attitude  of 

dispassi  o  n  a t e 
scientific  inquiry: 

"Yes,  the  time  has  come  when  both  of  these  nations 
(Britannia  and  America)  must  align  themselves  with 
the  rest  of  the  civilized  world.  They  are  too  progres- 

sive, too  patriotic,  too  democratic,  too  scientific,  too 
forward-looking  to  hold  aloof  from  civilization  and  to 
perpetrate  methods  so  wasteful,  and  so  inadequate,  so 
hazardous  to  the  life  of  the  nation." 

"President  F.  0.  Wells  of  the  Greenfield  (Mass.,  U.  S. 
America)  art  cap  die  gage  hole  jig  jag  nib  nub  rim 
ream  slot  slip  slit  slide  snip  screw  tab  tip  top  test  terse 
tie  tread  trim  tug  tube  zig  zag  machine-tool  Co.,  the 
concern  that  manufactured  so  many  things  indispensable 
to  the  supply  of  war  munitions,  declared  (and  hosts  of 
other  experts  agree  with  him)  that  the  German  kaiser 
would  not  have  dared  declare  war  if  America  and 
Britannia  had  been  standardized  on  metrics  when  the 
Germans  adopted  the  system  exclusively  in  1871.  In 
that  event  they  could  instantly  have  co-operated  with 
one  another  and  with  all  their  allies,  co-ordinating  the 

supplies  and  m.unitions  from  every  part  of  the  world." 
"After  the  World  War,  whatever  else  may  be,  the 

world  will  be  a  smaller  place.  Whatever  methods  may 
add  to  better  understanding  and  better  business  and 
better  safety  from  German  attack,  this  is  surely  the 
best  of  all.  Why  not  try  it?  Foch  has  made  10,000 
winning  decisions  for  all  allies,  why  not  let  Foch  decide 

this?     .     .     ." 
"One  weight,  one  measure,  and  one  coin,  will  soon 

the  warring  world  in  friendship  join! — and  keep  the 

World  War  won." Much  of  the  millennial  fog  of  last  year  has  cleared 
away  and  the  noise  of  the  panacea-monger  is  drowned  by 
the  hum  of  industry,  for  which,  after  all,  there  appears 
to  be  no  satisfactory  substitute.  Judging  from  pending, 

or  impending  legislation,  the  metrical  scientific  enthu- 
siasts, almost  alone,  persist  in  the  original  hope  of  a 

world  made  over  bv  decree. 
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THE  p
assenger  ca

r 
business,  which  was 
held  in  check  by  the 

war  for  several  years,  has 
come  back  in  a  veritable 

storm  during  the  past  few 
months,  with  indications  of 
keeping  up  at  the  present 

rate  for  an  indefinite  pe- 
riod. Besides  the  manufac- 

ture of  new  machines,  there 
is  a  decided  briskness  in 

the  repair  and  overhauling 

end  of  the  business;   cars 
that  have  been  out  of  service  for  years,  cars  that  were 
let  go  because  of  the  scarcity  of  skilled  mechanics,  and 
the  thousands  of  new  cars  being  placed  in  the  hands  of 
new  owners. 

This  volume  of  business  should  serve  to  fill  the  gap 
in  scores  of  machine  shops  which  find  the  old  lines  dull, 
and  it  should  constitute  a  field  for  those  that  wish  to  ex- 

pand or  for  the  shop-of-their-dreams  which  so  many  am- 
bitious men  have  longed  to  start. 

Not  All  Easy  Money 

The  "automobile  game"  is  not  all  easy  money;  no 
more  easy  money  than  any  other  branch  of  the  machine 
business.  In  fact  it  is  the  presence  of  those  who  make 

it  a  "game"  that  gives  it  a  more  or  less  deserved  black 
€ye,  for  it  is  an  undeniable  truth  that  retail  selling  has 
been  characterized  by  sharp  practices  while  the  repair 
shop  and  service  station  department  has  often  been 

manned  by  workmen  of  the  "plumber  who  couldn't 
plumb,"  and  the  graduate  stable  boy,  variety.  One  man, 
who  in  his  heyday  conducted  a  chain  of  garages  and 

was  wont  to  assert  that  "a  machinist  never  makes  a 
good  automobile  man,"  lived  to  see  his  house  crumble 
about  him;  learning  too  late  that  customers  ultimately 
find  out  a  few  things  for  themselves  and  avoid  the 
unskillful  workman. 

If  asked  to  state  the  first  rule  of  success  for  any 
machine  shop  that  wants  to  make  a  serious  drive  for 

the  automobile  trade,  the  writer  would  say  this:  "stay 
out  of  the  garage  end  of  the  business."  This  may  seem 
like  poor  advice  to  those  who  have  heard  that  "you  can 
make  your  rent  on  gas  sales  alone,"  and  "storage  is  clear 
profit";  who  have  heard  of  the  big  money  to  be  made 
out  of  the  sale  of  old  and  new  cars,  or  who  have  seen 
the  Saturday  afternoon  string  of  patrons  clamoring  to 
have  their  work  done.  Go  around  on  Tuesday  morning 
if  you    wou'.d   note   the   vanished   gas   buyers   and    the 

The  lure  of  the  great  outdoors,  and  the  reports 
of  easy  money  in  the  garage  business  have 
induced  many  a  heretofore  contented  machinist 

to  "chuck  up"  his  job,  borrow  a  little  money, 
and  set  up  for  himself.  There  are  many  snares 
and  pitfalls,  however,  and  a  feio  general  hints  for 
the  guidance  of  the  neivly  established  machine- 
shop  proprietor,  or  for  those  not  hitherto  con- 

nected with  the  automobile  repair  line  who 
contemplate  expansion  in  that  direction,  are  here 

given  by  one  who  has  been  "through  the  mill." 

absence  of  work  customers ; 
wait  for  the  long  winter  to 

eat  up  the  profits  of  sales 
and  storage — if  then  you 
are  bound  to  do  a  garage 

business  too,  do  so,  but  con- 
duct it  at  a  different  loca- 
tion from  your  machine 

shop  and  with  an  entirely 
separate  crew  of  men.  Best 
of  all,  run  a  machine  shop 
that  is  a  machine  shop  and 
do  the  automobile  work  just 
as  you  do  work  on  any 

other  class  of  machinery.  Every  machine  shop,  large 
and  small,  should  have  its  system  of  tool  keeping,  of 
discipline,  of  training  apprentices  or  instructing  new 
men  or  routing  and  dividing  work,  and  of  financial 
affairs. 

The  automobile  is  the  most  intensive  piece  of  ma- 
chinery in  common  use — then  why  is  the  machine  shop 

not  the  logical,  the  very  best,  place  to  take  it  when  in 
need  of  repairs?  It  is;  and  if  it  were  not  for  the 
adjustment  side  of  the  business,  the  machine  shop 
might  easily  cater  to  all  the  wants  of  the  motoring 

public. 
Road  Work  Not  Good  for  Machine  Shops 

Adjustments  necessitate  road  work  and  road  work 
means  running  in  and  out  of  the  shop,  with  several 
outsiders  trailing  along  and  the  bench  and  machine 
hands  looking  up  every  time  to  see  what  is  the  latest 
excitement.  Chauffeurs  and  owners  and  men-with-time- 
to-spare  are  particularly  noisy  when  they  come  in  from 
outside  and  they  are  extremely  interested  in  the  work 
they  see  being  done  in  the  machine  shop.  Spread  three 
or  four  of  these  idle,  inquisitive  persons  around  in  a 
shop  of  twenty  workmen  and  you  would  have  to  charge 
$5  an  hour  to  break  even  on  the  one  job  that  drew  them 

inside.  It  is  all  well  enough  to  say,  "Keep  them  out," 
but  the  chief  mechanic  calls  the  chauffeur  in  to  ask 

something  that  \yas  forgotten  outside,  or  the  foreman's 
buddy  slips  past  the  "No  Admittance"  sign  with  a  wink, 
and  soon  the  whole  gang  is  back  again. 

Road  work  is  a  form  of  "service"  and  goes  along  with 
sales,  adjustments,  garage  work,  and  garage  mechanic."; 
not  machinists.  Mixing  this  part  of  the  business  in 
with  machine  shop  work  in  any  plant  small  enough  to 
want  to  take  in  repairs  and  jobbing  is  fatal  to  dicipline. 
That  is  a  fact  that  will  bear  endless  repetition.  It  is 
because  it  is  so  easy  to  be  beguiled  by  persuasion  and 
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.  plausible  assumptions  that  this  phase  has  been  dwelt 
upon  at  length.  Experience  has  so  thoroughly  demon- 

strated to  the  writer  that  a  mixing  of  this  sort  only  leads 
to  financial  distress  and  mechanical  laxity,  that  he  ad- 

vises any  machinist  who  feels  that  he  must  go  into  it  to 
forget  his  trade  and  set  up  a  gas-and-oil  station  in  the 
nearest  vacant  shanty  rather  than  invest  one  cent  in 
machinery  for  one  of  these  shops. 

If  automobile  work  is  brought  into  the  shop — -parts 
to  be  refitted  or  made  or  repaired — go  at  them  as  if 
they  were  steam  engine  parts.  Put  a  machinist  on  them 
who  is  equal  to  or  may  be  coached  in  the  job.  Let  the 
work  take  its  turn,  or  use  discretion  as  to  how  far  a 
hurry  job  may  rob  other  work  under  way.  Supervise 
in  the  same  way  and  insist  on  an  equal  standard  of 
workmanship,  even  though  the  owner  may  not  know  iron 
from  brass.  When  a  man  drives  up  and  wants  some  one 
to  do  adjusting  or  tuning  up,  tell  him  frankly  that  you 
do  not  do  that  sort  of  work;  tell  him  that  you  are  leav- 

ing garage  work  to  the  garages  and  are  concentrating 
on  the  very  best  kind  of  machine  work  you  know  how  to 
turn  out.  In  the  end,  this  policy  will  make  friends  and 
bring  plenty  of  business. 

Do  Not  Trespass  on  the  Garage  Man's  Field 

A  plan  that  has  worked  well  for  all  concerned  is  for 
the  machine  shop  owner  to  visit  the  garages  in  his  town 
or  community  with  a  view  of  soliciting  their  business. 
Make  an  agreement  with  them  to  do  all  of  their  machine 
work — they  to  stay  out  of  that  branch  and  you  to  stay 
out  of  the  garage  and  sales  end.  Such  an  arrangement 
is  advantageous  to  the  garages;  it  leaves  them  free  to 
concentrate  on  service,  it  saves  them  the  expense  of  tool 
equipment,  and  it  raises  the  standard  of  their  work,  for 
the  grade  of  repairing  done  by  the  man  who  has  only 
picked  up  his  knowledge  of,  say,  lathe  work  and  touches 
a  lathe  only  two  hours  a  week  is  very  low  indeed. 

Machine  shop  work  should  bring  a  decided  advance 
over  garage  charges,  fully  25  per  cent  more  and  fifty 
would  be  a  more  equitable  figure.  In  no  other  business 
is  there  the  money  tied  up  in  tools  and  machinery  that 
there  is  in  shops;  the  workmen  do  not  become  skilled 

over  night  as  do  the  "mechanics"  of  the  garage,  it  costs 
money  to  train  them  and  they  in  turn  must  spend  years 
in  training  where  application  is  essential.  Compared 
with  the  building  trades,  whose  investment  is  practically 
nil,  machine  shop  work  should  bring  twice  their  hourly 
rate.  Good  work  is  worth  all  it  costs  and  is  decidedly 
the  cheapest  in  the  end. 

The  writer  was  connected  with  a  repair  shop  during 
the  time  that  a  dry  town  campaign  was  at  its  height, 

and  one  of  the  shop's  best  customers  was  a  brewery 
that  had  a  fleet  of  auto  trucks  and  a  plant  full  of  ma- 

chinery; our  shop  policy  was  "dry,"  on  account  of  the 
saloon  evil,  and  activity  in  the  campaign  automatically 

lost  us  the  brewery's  work,  but  in  a  year's  time  we  had 
the  brewery  work  back  again  simply  because  they  knew 
that  we  did  conscientious  work  and  they  found  out  that 
the  other  kind  was  expensive  and  risky. 
Work  that  is  brought  in  from  garages  is  almost 

always  done  on  a  time  basis.  They  accept  without  ques- 

tion the  machine  shop's  charge  and  add  perhaps  10  per 
cent  for  handling,  thus  relieving  the  shop  man  of  a 
vast  amount  of  kicking  and  disagreeableness.  On  the 
other  hand,  many  customers  bring  their  work  directly 
to  the  shop  for  an  estimate. 

Experience  has  proved  that  there  are  two  ways  to 

make  friends  and  customers  of  automobile  owners,  who 
usually  are  not  mechanics.  First:  tell  them  frankly 
J:hat  they  should  buy  factory  parts  explaining  briefly  the 
principle  of  quanity  production  and  buying,  with  the 
certainty  of  getting  thereby  better  parts  for  the  same 
money  or  the  same  parts  for  less  money;  second,  if  an 
estimate  must  be  made,  make  it  high  ei.ough  to  begin 
with  so  there  will  be  no  extra  charges  when  the  bill  is 
ready.  The  customer  who  has  been  advised  to  buy  of 
the  factory  and  decides  not  to  has  no  come  back;  and 
there  is  generated  a  feeling  of  honest  treatment  to  find 
that  a  job  has  cost  a  little  less  than  estimated. 

Education  a  Factor  in  Making  Friends 

Education  is  a  big  factor  in  making  friends.  The 
shop  man  who  is  familiar  with  materials  and  the  latest 
processes  and  who  is  not  afraid  to  explain  these  things 
as  related  to  repair  parts  soon  finds  that  he  is  drawing 
trade  and  making  a  reputation  for  himself  as  an 
informed  man.  In  this  latter  connection  there  is  noth- 

ing like  the  trade  papers  to  keep  one  informed  of  what 
is  new  and  what  is  being  done  elsewhere;  the  advertise- 

ments too  are  a  help  and  they  can  often  be  used  for 

the  customer's  benefit  in  cases  where  an  address  or article  is  wanted. 

Lathe  Fixture  for  Holding 
Irregular  Castings 

By  John  Vincent 

The  steel  casting  shown  at  A  in  the  illustration  is 
bored  in  the  tractor  shops  of  the  Minneapolis  Thresh- 

ing Machine  Co.  while  held  in  the  peculiar  fixture 
shown  bolted  to  the  faceplate.  Ordinarily  a  pot-chuck 
would  be  made  for  such  a  piece,  but  the  device  shown 
was  made  at  much  less  expense  and  has  proved  service- 

able. An  old  plate  B  is  fitted  with  four  heavy  studs  C, 
and  also  with  a  pin  on  the  rear  side  which  serves  as 
a  driving  dog.  The  casting  is  held  against  the  studs 
C  by  the  spring-released  clamps  D,  which  relieve  them- 

selves from  the  work  as  soon  as  the  clamping  nuts  are 
loosened.  A  pilot-stud,  which  fits  the  large  previously 
bored  hole  E  in  the  inside  end,  serves  both  to  center 
the  work  and  to  prevent  side-slipping. 

LATHE  FIXTURE  FOR  HOLDING  BRACKET  WHILE 
BORING 



May  6,  1920 Get  Increased  Production — With  Improved  Machinery 1003 

WD.Basset 

Miller,  FranklinBasset  &  0? 

III. 

IF  WE  compare  the  book-keeping  and  stock-keeping 
methods  used  in  most  plants,  it  appears  that  money  is 
of  great  value  until  it  has  been  transformed  into  mate- 

rial, whereupon  what  happens  to  it  becomes  of  no 
moment.  Executives  must  O.K.  expenditures  and  sign 
checks,  and  the  greatest  of  red  tape  is  warranted  if 
we  make  sure  that  no  penny  goes  out  of  the  business 
without  a  good  reason,  and  that  a  proper  charge  for 
it  is  made  against  something-or-other. 

But  when  the  money  comes  back  into  the  stockroom 
as  material  we  lose  all  respect  for  it.  The  receiving 

clerk  will  "guess"  that  it 
is  all  there.  Many  of  us 

don't  even  look  it  up ;  just 
let  any  workman  who 

"needs"  it  help  himself. 
Or  if  we  do  demand  that 

he  have  authority  for  us- 
ing it,  we  are  seldom  per- 

snickety about  what  it  is 
to  be  used  for.  If,  at  the 
end  of  a  month  or  so,  an 
actual  count  shows  that 
we  have  only  95  per  cent 
of  the  material  on  hand 
which  our  stock  records 
show  we  have,  we  correct 
our  records  to  agree  with  the  count  without  investigat- 

ing.   Suppose  we  handled  our  bank  balance  that  way? 
Of  course,  accounting  for  stock  can  be  so  surrounded 

by  red  tape  that  loss  results.  Good  sense  and  a  knowl- 
edge of  the  needs  of  each  shop  must  dictate  to  what  ex- 

tent we  go.  But  we  must  not  forget  that  the  stockroom 
is  a  tool  of  both  production  and  cost  finding  and  can  be 
made  a  most  valuable  one  to  both.  With  this  in  mind, 
let  us  see  why  we  have  a  stockroom  in  a  machine  shop. 

It  is  by  means  of  the  stockroom  and  the  stock-keeping 
records  that  we  are  able: 

1.  To  make  sure  that  all  material  is  used  for  the 
purposes  of  the  business. 

2.  To  prevent  production  delays  through  lack  of 
needed  material. 

3.  To  prevent  over-buying  with  the  consequent 
"freezing"   of   working   capital. 

4.  To  make  sure  that  all  material  will  ultimately  be 
accounted  for  as  part  of  the  cost  of  the  finished 
product. 

5.  To  facilitate  taking  the  inventory. 
6.  To  save  the  time  of  men,  who,  when  they  need 

something,  can  count  on  finding  it  in  a  certain  place, 
instead  of  roaming  around  the  plant  searching  for  it. 
Many  of  the  points  I  am  going  to  make  in  this 

discussion  of  stock  keeping  may  seem  too  obvious,  but 

my  experience  shows  me  that  it  is  often  the  most 
obvious  things  which  are  overlooked  in  managing  a shop. 

An  instance  of  what  I  mean  came  to  my  attention 
when  the  owner  of  a  shop  complained  to  me  that  much 
of  his  finished  stock,  consisting  of  small  brass  parts, 

just  the  right  size  for  a  coat  pocket,  disappeared  un- 
accountably. He  apparently  saw  no  connection  between 

this  shrinkage  of  finished  stock  and  ihe  location  of 
his  finished  stockroom.  This  stockroom  was  open  both 
to  the  factory  and  to  the  outer  world — it  was  the  exit 

through  which  the  work- 
ers left  at  night — ^and  the 

Need  for  Systematic  Stock Keeping 

Just  why  a  man  or  corporation  will  take  scrupu- 
lous care  of  every  cent  and  then  leave  stock 

worth  hundreds  of  dollars  in  places  where  it  can 
be  stolen  with  the  utmost  ease,  is  more  or  less 
of  a  conundrum.  In  this  install/ment  the  author 
presents    some    specific    remedies   for   this    evil 

(Part  II  appeared  in  ojir  Apiil  22  issue.) 

stock  clerk  himself  almost 

invariably  "beat  the 
whistle."  When  so  ob- 

vious an  invitation  to 
theft  is  not  obvious  to  the 
man  most  concerned  I  feel 
that  I  cannot  go  wrong  by 
at  least  mentioning  the 
"obvious." 

The  location  and  design 
of  the  stockroom  and  the 
routine  of  running  it  are 
all  dictated  by  the  six 
aims  set  forth  above.  Of 

course,  physical  conditions  will  sometimes  be  such  that 
the  ideal  cannot  be  realized — so  the  best  possible  com- 

promise must  be  accepted.  The  materials  carried  in 
stock  by  a  machine  shop  may  be  of  five  kinds :  1,  raw 

materials;  2,  partly  finished  materials;  3,  finished  ma- 
terials awaiting  assembly;  4,  finished  materials  await- 

ing shipment;  and  5,  supplies  or  so-called  non-produc- 
tive stores.  In  some  shops  only  raw  materials  and  sup- 

plies will  be  kept,  the  product  going  straight  through 
the  plant  and  being  shipped  as  quickly  as  finished.  In 
others  al  lor  part  of  these  stocks  will  have  to  be  carried. 

Whether  all  of  these  classes  of  stock  shall  be  kept 
in  a  single  stockroom,  whether  two  or  three  shall  be 
grouped,  or  whether  each  class  shall  have  a  room  of 
its  own  depends  upon  the  size  of  the  plant,  its  ar- 

rangement and  the  total  amount  of  stock  kept.  In 
some  plants  it  is  easy  for  one  man  to  care  for  and 
issue  all  classes  of  stock;  therefore  if  space  is  avail- 

able all  of  the  stock  may  be  kept  in  a  single  room.  Of 
course  bulky  material  of  comparatively  low  value  per 
pound  like  pig  iron,  heavy  plates,  castings  and  so  on 
may  safely  be  kept  in  an  open  space  like  a  yard,  close 
to  where  it  will  be  used.  This  saves  valuable  floor 

space  and  heavy  trucking,  and  there  is  little  chance 
of  material  of  that  sort  disappearing. 

If  the  stock  carried  is  so  large,  or  if  the  issues  and 
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receipts  are  so  frequent,  that  the  full  time  of  several 

men  is  required  it  is  often  best  to  split  up  the  stock- 

rooms so  that  each  may  be  put  in  the  best  possible  lo- 

cation. In  many  machine  shops  that  cover  consider- 

able area,  this  has  been  done.  One  of  these  shops  man- 
ufactures large  quantities  of  several  assemblies  to 

order.  It  is  a  quantity  production  proposition  and 

many  of  the  parts  are  common  to  several  assemblies 

so  that  a  considerable  quantity  of  finished  parts  is 
carried  in  stock. 

This  shop  combines  in  one  stockroom  its  raw  mate- 
rials (which  consist  of  small  castings,  gear  blanks 

and  bar  steel)  and  its  supplies  of  non-productive  stores. 

This  stockroom  is  located  as  nearly  as  possible  in  the 

center  of  the  plant.  The  factory  was  originally  so 

designed  that  freight  would  come  in  handy  to  this 

stockroom.  By  this  arrangement  the  trucking  of  raw 

materials  and  supplies  both  to  and  from  the  stock- room is  at  a  minimum. 

The  finished  parts  are  kept  in  a  separate  stockroom 

adjoining  the  assembly  floor,  so  that  no  long  hauls  are 
needed  when  they  are  ordered  out. 

This  is  usually  the  ideal  way  to  locate  the  stock- 
rooms, but  it  cannot  always  be  achieved.  The  rule,  if 

we  were  to  make  one,  would  be,  "Store  everything  close 
to  the  department  which  will  use  it  so  that  trucking 

and  time  may  be  saved." 
When,  for  instance,  a  plant  is  spread  out  over  an 

unusually  large  area  the  first  operations  on  various 

products  are  apt  to  start  at  widely  separated  points. 

This  may  make  it  desirable  to  split  up  the  raw  ma- 
terial and  supply  stock,  locating  them  near  the  primary 

departments. 

Location  of  Stockroom  a  Difficult  Problem 

In  buildings  of  several  stories  the  location  of  stock- 
rooms often  presents  diificult  problems.  Receiving  and 

shipping  must  generally  be  done  from  the  ground  floor, 
while  the  process  quite  often  starts  at  the  top  of  the 
building  and  the  material  flows  downward.  Usually 
under  these  conditions  it  is  best  to  store  the  stock  on 
the  first  floor.  It  must  be  taken  to  the  top  sooner  or 
later;  usually  the  light  is  better  on  the  upper  floor 
and  is  more  needed  for  manufacturing  departments 
than  for  storage;  and  if  the  stock  is  heavy  it  would 
often  be  quite  expensive  to  build  strong  enough  to 
aUow  it  to  be  carried  on  an  upper  floor. 

I  consider  that  poorly  arranged  stockrooms  are  one 
of  the  most  potent  causes  of  leaks  and  delays  in  pro- 

duction. In  one  plant  I  recall,  a  mere  physical  rear- 
rangement of  stock  not  only  eliminated  most  of  the 

delays  in  production,  but  by  giving  the  management 
a  correct  knowledge  of  what  they  had  in  stock  and 
where  it  was,  cut  the  amount  of  the  inventory  31  per 
cent.  The  stockroom  as  it  formerly  existed  is  shown 
in  Fig.  6. 

The  cases,  barrels  and  kegs  extended  back  about  80 
ft.  A  barrel  of  brass  trimmings  can  be  seen  perched 
atop  a  keg  of  rivets.  The  particular  style  of  trimmings 

contained  in  the  one  barrel  was  almost  a  year's  supply. 
It  was  a  recent  arrival  purchased  at  the  then  high 

price  of  brass;  yet  piled  behind  the  many  cases  in  two 
different  places  were  two  more  barrels  of  the  same  trim 
purchased  at  a  lower  price. 

Their  existence  was  not  suspected  until  an  investi- 
gation brought  them  to  light,  for  when  an  impatient 

shop  superintendent  failed  readily  to  find  the  trim 
he  sought,  a  further  supply  was  ordered.     The  style 

of  assembled  product  changed  before  all  the  trim  was 
used  and  the  excess  became  obsolete  and  was  scrapped. 

It  was  easy  to  arrange  this  stock  so  that  the  location 
of  each  item  and  the  amount  on  hand  could  be  known. 

Of  course  this  looks  like  an  extreme  case.  Because 

of  the  apparent  disorder  it  may  be.  But  not  infre- 
quently the  well-kept,  orderly  looking  stockroom  is 

actually,  though  not  apparently,  just  as  bad.  If  no 
one  knows  where  the  materials  are  that  are  so  neatly 

piled,  they  might  just  about  as  well  be  piled  helter- 
skelter.  Take,  for  instance,  the  wastes  that  were  elimi- 

nated in  one  well-equipped  stockroom  which  at  first 
glance  seemed  to  be  admirable. 

The  finished  stock  department  of  this  plant  em- 
ployed thirty-two  men,  exclusive  of  seven  clerks  in  the 

office.  This  force  was  divided  into  four  general  groups : 
receiving  and  storing,  inventory,  mail  order  parts  and 

PIG.   6.     A  BADLl    ARRANGED  STOCKROOM 

delivering  parts  for  assemblies.  As  the  department 
had  grown  from  a  comparatively  small  beginning  to 
its  present  size,  additional  metal  bins  and  shelves  were 
provided,  but  no  particular  attention  had  been  paid  to 
providing  a  fixed  location  for  every  part.  The  old 
method  of  receiving  a  truck-load  of  parts  was  to  find 
an  empty  bin,  dump  the  parts  into  it  and  then  rely 

upon  the  memory  of  "Jack"  or  "Gus"  when  the  part was  needed. 

No  attention  was  paid  to  grouping  like  parts  or  ar- 
ranging the  parts  most  frequently  used  in  a  convenient 

manner  for  discharging.  For  e.xample,  in  making  up 
one  assembly  the  requisition  might  call  for  nuts  of 
several  different  sizes  located  in  a  number  of  sections, 
20  to  40  ft.  apart,  which  necessitated  considerable  back 
tracking  and  lost  time.  The  following  steps  were  taken 
to  improve  conditions. 

First,  we  made  a  new  layout  for  the  entire  depart- 
ment with  a  definite  and  fixed  location  for  each  part, 

grouping  like  parts  in  one  section  or  locality,  to  give 
the  minimum  amount  of  travel  in  making  up  the  order. 

Incidentally,  in  this  stockroom  we  effected  a  con- 
siderable saving  of  wages  by  means  of  a  wage  incen- 

tive plan.  All  parts  were  classified;  the  large  parts 
went  into  a  class  by  themselves;  the  small  parts  into 
ten  classes  covering  them  all.  The  class  each  part 

went  into  was  determined  by  the  size  and  time  re- 
quired in  handling  the  part.  Time  studies  were  made 

from  which  to  determine  the  number  of  pieces  of  each 
class  which  could  be  handled  in  an  hour. 

For  putting  away,  counting,  making  up  assemblies 
and  so  on,  for  a  certain  fixed  number  of  pieces  of  any 
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class,  the  man  or  gang  is  given  one  unit,  the  units 
of  the  entire  force  are  totalled  up  each  day  and  divided 
equally  among  the  gang  at  the  end  of  the  day  period, 
each  man  receiving  a  bonus  according  to  the  number 
of  units  earned.  By  this  method  a  man  can  be  trans- 

ferred from  any  branch  of  the  stock  department  activi- 

FIG.   7.      INDEX   BOARD  FOR  STOCK 

ties  to  another  without  affecting  his  bonus  or  necessi- 
tating the  services  of  an  extra  time  clerk.  These  im- 

provements resulted  in  reducing  the  stock  department 
force  approximately  fifty-five  per  cent. 

This  incident  brings  out  one  point  quite  pertinent 
to  the  present  discussion;  that  of  arranging  the  parts. 
There  are  three  ways  that  parts  may  be  grouped.  The 
most  common  is  to  follow  no  particular  plan — simply 
to  utilize  the  nearest  vacant  space. 

The  first  attempt  at  order  usually  is  to  arrange  the 
parts  by  part  number,  or  by  type  of  part.  As  part 

.^umbers  frequently  are  assigned  in  order  as  the  part 
is  designed,  this  method  has  little  to  recommend  it 
except  that  it  does  offer  a  chance  to  index  the  stock. 
In  some  shops  it  may  be  best  to  group  parts  of  a  kind, 
having,  say,  all  bolts,  or  all  valves,  in  definite  sections. 
But  for  concerns  turning  out  an  assembled  product  in 
quantities,   it  is   usuallv   best  to  group,   so   far  as   it 

is  feasible,  those  parts  which  go  into  similar  assemblies. 
Often  the  parts  for  several  assemblies  differing  only  as 
to  a  part  or  two  can  be  grouped  in  a  single  section  so 
that  the  stock  keeper  can  pick  out  the  parts  needed  for 
an  assembly  without  chasing  all  over  the  room  and 
perhaps  holding  up  production  while  he  chases. 

If  the  assemblies  have  been  properly  engineered  it  is 
easy  as  a  rule  to  make  the  stockroom  self-indexing  by 
part  numbers.  The  parts  for  similar  assemblies  will 
have  similar  numbers  so  that  if  the  bins  and  shelves 
are  laid  out  by  assembly  letter  and  part  number  they 
will  be  grouped  handily. 

If  the  seasonal  demand  makes  it  necessary  to  carry 
widely  varying  quantities  of  a  part  this  grouping  may 
not  be  feasible,  for  it  may  be  necessary  at  peak  pro- 

duction to  fill  the  usual  bin  and  use  several  other  bins 
■ — whichever  ones  happen  to  be  empty— to  take  the overflow. 

This  method,  in  use  in  a  well-run  machine  shop, 
handles  this  condition  well.  The  stock — small  parts 
and  large — is  kept  in  bins  and  on  shelves,  to  the  front 
of  which  are  attached  bin  cards  showing  the  part  num- 

ber, the  name  of  the  article,  the  location  of  the  bin, 
and  the  record  of  receipts  and  withdrawals.  This  bin 
card  really  is  not  needed — a  number  to  identify  the 
bin  would  be  sufficient. 

The  unusual  part  of  the  system  lies  in  the  index 
board  by  which  the  stock  clerk  can  tell  at  a  glance 
where  he  will  find  any  needed  parts.  This  is  shown  in 
Fig.  7. 

The  Stock  Board 

The  stock  board  contains  small  pockets,  each  being 
given  the  number  of  a  part  in  rotation.  Whenever  a 
supply  of  a  given  part  is  put  into  a  bin  a  small  ticket 
is  made  out  and  put  in  the  pocket  bearing  the  corre- 

sponding part  number.  This  ticket  shows  the  exact 
location  of  the  bin  in  which  the  part  may  be  found. 

If  several  bins  contain  the  same  material,  a  sepa- 
rate tag  is  made  for  each  bin  and  kept  in  the  single 

pocket.  Thus  when  the  stock  clerk  wishes  a  part  he 
goes  to  the  board  and  under  that  part  number  sees 
at  a  glance  just  which  bins  contain  the  parts  wanted 
and  how  many  parts  are  in  each  bin.  Vacant  pockets 
of  course  show  empty  bins  which  are  available. 
You  may  note  that  a  ticket  in  the  third  row  of 

pockets  from  the  bottom,  on  the  left  of  the  board,  bears 
a  dot.  This  is  in  reality  a  red  tag,  used  to  flag  at- 

tention. It  happened  that  the  part  in  question  was 
stored  in  several  partly  filled  bins  and  it  was  desired 
to  empty  one  of  them  as  soon  as  possible.  The  next 

order  for  that  part  will  be  taken  from  the  "flagged" 
bin. 

Stockroom  Equipment 

Whether  to  build  the  storage  equipment  of  wood  or 
steel  and  what  the  parts  shall  be  stored  in  are  impor- 

tant questions.  While  steel  is  usually  more  expensive 
at  first  than  wood,  the  economies  in  operation  are  con- 

tinuous. Wood  wears  out  rapidly,  is  less  adaptable  to 
expanding  needs  than  steel,  becomes  dirty  and  oil- 
soaked  and  is  a  considerable  fire  risk.  Then,  too,  with 
steel  the  stock  can  be  concentrated  in  much  less  space 
than  with  wood. 

Whether  materials  can  best  be  stored  on  racks,  oi 
shelves,  in  bins  or  in  tote  boxes  is  often  settled  by  the 
nature  of  the  material.     Personally,  I  believe  that  tote 
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boxes  are  not  used  for  storage  as  much  as  they  might 

well  be.  They  offer  great  possibilities  for  economical 
storage,  provided  thought  is  given  to  their  use. 

Often  they  are  too  large  to  be  a  really  desirable 
unit  and  storage  space  is  wasted  because  a  partly  filled 

box  takes  up  as  much  room  in  the  stockroom  as  a 

full  one.  In  one  plant,  where  the  stockroom  was  in 

chaos,  due  largely  to  congestion,  a  study  showed  the 
following  condition    in   one  section  alone: 

ig-Q  of  Boxes  Actually 
Boxes  Condition  Needed 

134  boxes  completely  flUed    134 
46   boxes   one-quarter   full.  .  .  . :    12 
68   boxes   one-half   full    34 
70  boxes  three-quarters  full    54 

318   boxes  used      234  needed 

Obviously  by  using  smaller  tote  boxes  and  filling  them 
to  capacity  the  same  amount  of  material  could  be  kept 
in  73  per  cent  of  the  space. 

The  boxes  in  use  were  of  wood.  Their  outside  meas- 

urements, 181  X  404  X  34}  in.;  the  inside  measure- 
ments, 17i  X  36  X  33i  in.  In  other  words  nearly  20 

per  cent  of  the  space  occupied  by  tote  boxes  was  taken 
up  in  storing  the  lumber  of  which  they  were  made 
rather  than  the  parts  with  which  they  were  filled. 
We  therefore  reduced  the  size  of  the  boxes  and  had 

them  built  of  sheet  steel  instead  of  wood  with  the  re- 
sult that  now  on  the  same  racks  we  can  store  72  per 

cent  more  material.  Incidental  advantages  from  the 
change  are  that  the  fire  risk  is  less,  the  smaller  tote 
boxes  are  more  easily  handled  in  the  shop,  and  the 
metal  boxes  can  be  nested  so  that  they  take  up  less 
room  when  empty. 

I  do  not  say  that  metal  boxes  are  always  best.  I 
know  one  shop,  in  which  the  parts  made  are  mostly 
very  small  screw-machine  products,  where  collapsible 
cardboard  tote  boxes  are  used  to  advantage.  They  are 
made  in  a  variety  of  sizes  so  that  lots  of  widely  differ- 

ent quantities  can  be  stored  in  boxes  of  just  the  right 
size.  When  empty  the  boxes  are  folded  to  take  up  lit- 

tle space.  Of  course  they  wear  out  rapidly,  but  offer 
a  low  first  cost  as  compared  to  steel. 

As  a  rule,  though,  it  works  out  better  for  most  shops 
to  standardize  one  or  two  sizes  of  metal  tote  box,  small 
enough  to  be  handled  easily. 

Where  parts  are  made  to  stock  which  moves  rapidly, 
shelves  can  be  constructed  in  the  storeroom  to  fit  the 
boxes.  Parts  can  then  be  stored  without  removal  from 
the  trays  in  which  they  have  been  carried  while  in 
process  and  can  be  reissued  for  final  assembly  in  the 
same  boxes.  This  avoids  a  large  amount  of  rehandling 
and  reduces  the  work  of  taking  inventory. 

The  trays  are  relatively  inexpensive,  and  are  almost 
indestructible,  so  that  the  investment  is  usually  not 
very  heavy. 

The  excessive  cost  of  handling  small  parts  in  boxes 
of  various  size  and  shape  is  often  not  appreciated.  In 
one  plant  we  found  that  the  time  consumed  by  the 
operators  in  moving  pieces  from  one  box  or  bin  to  an- 

other amounted  to  15  or  20  per  cent  of  the  total  time 

required  for  the  productive  operations.  The  stand- 
ardization of  the  boxes  and  the  method  of  handling 

resulted  in  a  large  net  return  on  the  investment. 
So  much  for  the  physical  side  of  the  stockroom. 

Importance  of  Accurate  Stock  Records 

The  stock  records  are  the  key  to  all  factory  routine, 
whether  costs  or  production,  and  they  should  therefore 
be  kept  by  someone  capable  of  keeping  them  accurately. 
As  a  rule  the  type  of  man  most  suited  to  handling 
the  stock  itself  is  not  the  best  clerk,  so  that  leads  us 
in  most  shops  to  put  the  stock  records  themselves  in 
the  office. 

Where  the  factory  production  is  planned,  the  plan- 
ning department  is  the  one  most  interested  in  the 

stock  records  and  so  should  keep  them.  I  shall  first 
describe  the  routine  found  most  successful  in  plants 
having  a  planning  department. 

In  general  the  stock  records  to  be  used  are  of  two 
kinds,  dictated  by  whether  the  shop  turns  out  a  stand- 

ard product  which  the  sales  department  must  dispose 
of,  or  whether  the  sales  department  sells  an  order 
which  the  shop  must  make  up. 

In  the  first  instance  the  raw  material  purchased 

will  be  based  on  the  sales  department's  estimate  of 
future  sales;  in  the  second  the  materials  are  ordered 
in  quantities  sufficient  to  fill  an  order  actually  sold. 
The  first  condition  allows  as  a  rule  much  the  simpler 
stock  forms. 

For  one  thing,  no  records  need  be  kept  in  the  stock- 
room itself,  except  some  device  whereby  the  store- 

keeper may  tell  quickly  the  exact  physical  location  of 
all  materials.  The  perpetual  inventory  sheet  or  card 
will  be  kept  in  the  planning  department,  for  it  is  safe 
to  assume  that  a  concern  of  this  sort  which  is  so  well 

adapted  to  production  planning  will  not  try  to  do  with- 
out such  planning. 

Cards  are  much  used,  but  personally  I  prefer  loose 
sheets  kept  in  a  stock  book,  for  cards  are  easily  put 
into  pockets  or  stuck  up  behind  telephones  where  they 
often  stay.  Fig.  8  shows  a  good  stock  sheet,  while 

for  the  card  "fan"  Fig.  10  is  good.  If  the  demand  is 
sufficiently  seasonal  to  make  it  desirable  to  have  the 
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maxinuuu  and  minimum  quantities  change  from  month 
to  month,  this  can  be  provided  for  as  shown  in  Fig.  9. 

The  "minimum"  method  of  controlling  the  supply  of 
material  is  fairly  well  understood  and  applied  through- 

out manufacture,  but  frequently  the  minimum  is  based 
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upon  an  "educated  guess"  and  not 
in  accordance  with  conditions  actu- 

ally governing  manufacture. 

A  "minimum,"  theoretically,  is  a 
quantity  which  should  bear  a  defi- 

nite relation  to  the  sales  or  probable 
production,  and  it  is  therefore 
necessary  to  determine  the  demand 
for  finished  product  and  to  reduce 
that  demand  to  its  equivalent  in 

terms  of  material.  Take  as  an  illustration  a  manufac- 
turer producing  a  line  of  assembled  articles  composed  of 

about  fifty  parts,  each  carried  on  a  minimum  basis. 
To  determine  the  minimum  we  would  proceed  some- 

what as  follows: 

A  "part"  card  is  used  and  this  card  shows  every 
finished  article  on  which  the  part  is  used  and  also 
the  quantity  used  for  a  dozen  of  each  finished  article. 
The  estimated  sales  are  then  entered  on  the  card  and 
the  total  of  probable  parts  used  developed  therefrom. 
The  minimum  is  then  set  as  a  certain  percentage  of 

this  quantity,  expressed  in  terms  of  so  many  days  sup- 
ply, as  30,  45  or  60  days,  dependent  on  the  length  of 

time  needed  to  make  the  replacing  order  quantity. 
The  requirements  of  raw  material  are  ascertained 

by  means  of  a  "material  estimate  card."  This  card 
shows  every  part  which  uses  the  same  kind  and  size 
of  material  shown,  and  the  quantity  of  material  re- 

quired per  hundred.  The  number  of  parts  shown  on 
the  cards  is  then  employed  to  determine  the  probable 
total  material  requirements,  which  amount  is  then 
used  to  determine  the  minimum  stock  of  material  to  be 
carried. 

The  minimum  must  be  of  a  size  sufficient  to  allow  the 
production,  shipment  and  receipt  of  the  replacing  order 
quantity  and  it,  too,  is  expressed  in  terms  of  so  many 
days  supply,  as  30,  45,  60  or  90  days. 

This  describes  briefly  a  very  simple  yet  accurate 
means  of  setting  minimum  quantities  and  is  peculiarly 
suitable  to  assembly  manufacture. 

To  get  back  to  the  records.  Note  that  in  Fig.  8  there 

is  a  column  headed  "Apportioned"  which  does  not  ap- 
pear in  Fig.  10.  Sometimes  it  is  desired  to  set  aside 

a  part  of  the  available  stock  for  an  order  which  it  is 
known  will  be  run  but  which  is  not  needed  at  once. 
If  all  orders  are  run  as  soon  as  the  requisition  for  the 
material  is  issued,  this  is  not  necessary. 

As  a  purchase  order  is  placed  and  as  material  is 
ordered  out  of  the  stockroom  by  requisition  the  trans- 

action is  recorded  on  the  stock  record  for  that  mate- 
rial. When  the  clerk  having  charge  of  this  record 

enters  a  requisition  which  brings  the  supply  of  the 
material  close  to  or  below  the  minimum  quantity  he 
enters  the  item  on  a  shortage  report  like  that  shown 
in  Fig.  11. 

This  is  the  purchasing  agent's  authority  to  buy  more 
of  the  material.  He  has  no  authority  to  order  until 
automatically  instructed  to  by  the  stock  reaching  a 
minimum. 

It  is  good  practice  to  send  this  shortage  report  to 
the  stockroom  so  that  the  stock  keeper  may  actually 
count  the  stock  of  that  item  as  a  check  against  the 
record.  This  enables  him  to  keep  a  frequent  check 
easily  for  he  makes  his  physical  check  only  when  the 
stock  is  smallest  and  thus  can  be  counted  quickly. 
Furthermore  the  check  is  made  at  the  most  important 
time  for  if  error  is  then  discovered  a  needless  order  is 
prevented  from  going  forth. 

Some  shops  keep  a  double  check  to  prevent  the  stock 
from  falling  much  below  the  minimum  by  so  arrang- 

ing the  stock  physically  that  the  stock  keeper  can  see 
at  a  glance  when  the  minimum  is  reached.  If  materials 
or  supplies  come  in  packages  the  minimum  quantity 
packages  may  be  marked  with  red  crayon  so  that  when 

a  "red"  box  is  opened  the  storekeeper  knows  he  has 
gone  below  the  limit.  A  cord  may  be  tied  around  the 
minimum  quantity  of  such  materials  as  steel  bars,  so 
that  the  same  effect  is  secured. 

If  the  stock  keeper  fills  a  requisition  which  brings 
him  below  the  minimum  and  he  receives  no  shortage 
report  he  can  jog  up  the  clerk  who  keeps  the  records. 

WEEKLY  SHORTAGE  REPORT 
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FIG.    11.      SHORTAGE   REPORT 

This  set  of  forms,  and  the  routine  we  have  described 
will,  I  believe,  with  minor  changes  to  make  them  fit 
the  individual  shop,  do  for  most  machine  shops.  Cer- 

tainly it  will  give  definite  control  which  is  what  a 
large  number  of  concerns  lack. 

The  problem  of  keeping  stock  records  is  somewhat 
different  in  the  shop  which  manufactures  large  quan- 

tities of  the  same  product  to  order.     An  example  of 
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PRODUCTION  STOCK   AND   DEMAND  REXJOBD 

this  type  is  the  Warner  Gear  Co.  which  turns  out  auto- 
mobile transmissions,  differentials,  clutches  and  so  on 

in  large  quantities  to  individual  specifications.  This 
concern  buys  its  raw  material  to  cover  sales  orders  and 
so  carries  practically  no  permanent  stock  of  raw  ma- 

terials. Its  stock  is  carried  solely  to  cover  sales  con- 
tracts actually  on  hand. 

The  sales  call  for  delivery  of  a  certain  number  of 
assemblies  monthly.  Therefore,  in  buying  the  needed 
raw  materials,  the  deliveries  are  asked  for  in  such 
monthly  installments  as  will  permit  of  meeting  the  re- 

quirements of  the  sales  order. 
As  the  planning  department  is  responsible  for  mate- 

rial from  the  time  it  arrives  in  the  plant  until  the  fin- 
ished product  is  shipped,  and  as  it  must  have  absolute 

control  of  raw  stock,  it  has  been  possible  to  devise 

a  single  form  to  give  the  needed  bird's-eye  view  of 
material.  It  is  shown  in  Fig.  12  and  is  called  the 

"production  stock  and  demand  record." 
This  provides  a  sheet  for  each  part  and  shows  not 

only  each  customer's  requirements  as  to  delivery  but 
the  exact  condition  of  all  of  the  parts  of  this  kind. 
From  the  data  on  this  form  it  is  possible  to  tell  quickly 
how  much  raw  material  for  the  part  is  in  stock,  how 
much  is  in  process  and  how  much  is  in  finished  stock. 
It  tells  in  addition  how  many  pieces  have  been  rejected, 
how  many  reclaimed  and  how  many  scrapped.  This 
is  a  most  valuable  form  in  other  ways  which  will  be 
discus.sed  in  more  details  in  later  articles  on  planning. 
A   somewhat   simplified   form   having   the  same   appli- 

ductive  stores  cr  supplies.  One  thing  additional  is 
worth  considering  with  them,  however;  that  is  the 
need  to  prevent  buying  of  supplies  which  are  obsolete 
or  the  use  of  which  is  declining.  This  can  best  be 

done  by  the  clerk  who  keeps  the  store's  record.  When 
he  sees  from  his  ledger  sheet  or  card  that  the  use  of 
a  supply  is  falling  off  he  should  call  the  fact  to  the 
attention  of  an  executive. 

Some  shops  find  it  well  to  have  a  committee  on  obso- 
lescence which  from  time  to  time  passes  on  the  need 

for  continued  carrying  of  supplies. 
Theoretically  a  minimum  stock  record  or  perpetual 

inventorj'  will  do  away  with  the  need  of  that  bugbear — 
the  taking  of  a  complete  physical  inventory.  But  it 
seldom  does.  If  the  items  are  frequently  counted  and 
checked  with  the  records,  as  I  have  recommended,  it 
is  often  possible  to  keep  the  discrepancy  within  one 
per  cent — and  usually  within  5  per  cent.  But  that  is 

not  close  enough.  And  after  all,  the  goods  in  process' 
must  always  be  inventoried  by  actual  count  and  it  is 
that  item  usually  which  takes  the  time.  Safety  dic- 

tates that  once  a  year  all  stock  be  inventoried  and  the 
records  changed  to  agree  with  the  actual. 

The  fact  that  it  is  so  difficult  to  get  perpetual  stock 
records  to  agree  exactly  with  the  facts  is  one  reason 
why  so  many  manufacturers  throw  up  their  hands  and 
look  on  the  attempt  to  keep  records  as  useless.  That 
is  wrong.  Even  an  approximate  record  of  the  stock 
on  hand  is  better  than  none — that  is  if  the  manufac- 

turer   wants     to    save     himself    production     troubles. 

FIG.  13.      SHORT   FORM   OF  STOCK  AND  DEMAND  RECORD 

cation  is  shown  in  Fig.  13.     It  is  self-explanatory. 
So  much  for  keeping  track  of  the  productive  stores. 

The  same  forms  and  routine  will  do  for  the  non-pro- 
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A  Self-Relieving  Thread  Tool 
By  E.  a.  Dixie 

in  connection  with  the  article  under  the  title,  "Cut- 
ting Screws  of  Quick  Lead,"  published  on  page  883  of 

American  Machinist,  I  want  to  illustrate  a  self-reliev- 
ing tool  which  I  designed  for  that  purpose. 

The  body  of  the  device  may  be  made  of  cast  iron  or 
of  steel  as  may  be  desired.  It  should  have  a  rib  to  fit 
the  toolpost  slot  of  the  cross-slide  and  two  clearance 
holes  for  T-head  bolts  to  hold  it  dovra.    A  hole  through 

SELF-RBLIEVING    THREADING    TOOL. 

the  center  takes  a  round  tool  bar,  and  the  slot  at  the 
side  of  this  hole  allows  the  bar  to  be  tightened  or  re- 

leased by  manipulating  one  of  the  bolts  while  the  other 
bolt  remains  tight  to  hold  the  body  in  place. 

The  edge  of  this  hole  may  be  graduated  as  shown 
and  a  zero  line  drawm  on  the  tool  bar  to  facilitate  set- 

ting the  tool  to  any  desired  angle  of  helix. 
The  business  end  of  the  bar  is  to  be  slotted  and  the 

actual  cutting  tool  fitted  to  swing  on  a  hardened  pin 
as  shown  in  the  sketch.     When  the  lathe  is  run  back, 

this  tool  will  lift  in  the  same  manner  as  the  tool  of  a 

planer  or  shaper. 
A  small  flat  spring  serves  to  return  the  tool  to  cut- 

ting position  when  set  for  high  helix  angles. 

Speed  Attachment  for  Engine  Lathe 
By  H.  H.  Parker 

A  heavy  lathe  is  not  at  all  adapted  to  small  work 
requiring  high  speed  but  is  often  used  when  no  speed 
lathe  is  available.  If  there  is  much  small  work  and 
it  is  not  practicable  to  install  a  spteed  or  bench  lathe 
it  would  pay  to  make  up  a  speed  head,  as  suggested 
in  the  sketch,  to  be  attached  to  the  larger  lathe  when 
required.  This  head  should  be  of  the  same  swing  so 
that  the  tailstock  could  be  used. 

The  speed  head   should   be   planed   to   fit  the  ways 

iiHiii^ 

SPEED   .SPINDLE   I-'OR   ENGINE   LATHE 

and  held  by  a  bolt  similar  to  '.he  steadyres%  A  hard- 
wood straight-face  pulley,  bolted  to  a  flange  and  screwed 

to  the  spindle  nose,  drives  the  speed  spindle  through 
a  special  light  countershaft  installed  at  any  convenient 
location  above  the  lathe. 

With  only  one  pulley  on  the  speed  head,  the  latter, 
though  speeded  up,  will  have  as  many  speed  changes 
as  the  regular  spindle  and  by  providing  it  with  two- 
or  three-step  cone  the  speed  range  may  be  doubled  or 
tripled. 
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As  small  work  frequently  requires  much  stopping 
and  starting  the  inertia  of  the  heavy  cone  and  spindle 
would  be  detrimental  so  a  special  control  lever  is  pro- 

vided, operating  a  belt  shifter  and  tight  and  loose 
pulleys  on  the  counterchaft.  This  lever  should  be 
arranged  so  that  it  could  be  quickly  turned  up  out  of 
the  way  or  removed  when  the  speed  head  is  not  at- 

tached to  the  lathe  bed 

A  Suggestion  to  Makers  of 
Milling  Machines 
By  a.  B.  Chiabello 

Through  the  columns  of  American  Machinist  I  would 
TWiJUili  Td  suggest  that  the  makers  of  milling  machines 

""^ffF^SSiIy  removable  keys  in  the  overarms  and  brackets 

The  female  die  is  bolted  to  the  angle  plate  shown 
in  Fig.  1  and  the  male  die  is  bolted  direct  to  the  cross- 
head  of  the  bulldozer  with  tap  bolts. 

Fig.  3  shows  an  example  of  a  well-designed  pair  of 
bulldozer  dies.  Instead  of  attempting  to  form  this  piece 
with  the  center  line  of  the  bulldozer  parallel  with  the 
vertical  leg,  the  faces  of  the  dies  are  at  an  angle  of 
74  deg.,  half  of  the  15-deg.  angle  at  which  the  piece 
is  to  be  formed.  This  arrangement  divides  the  strain 
equally  upon  both  sides  of  the  dies.  The  female  die  is 
made  of  cast  iron,  machined  on  back  and  bottom  and 
bolted  to  the  angle  plate,  Fig.  1. 

The  stops  for  the  stock  are  bolted  to  the  ends  of 
the  die. 

Hardened-steel  wearing  pieces  should  be  set  in,  aa 
shown,  if  the  dies  are  to  be  used  continually.    The  male 

KEYIN(J    THE    OVEIRAKM 

of  their  machines  as  shown  in  the  illustration,  to  enable 

the  operator  to  establish  an  accurate  line-up  when  using 
very  small  arbors  or  boring  bars. 

Bulldozer  Dies 
By  W.  B.  Gilbert 

It  is  not  the  intention  of  the  writer  to  show  the  ad- 
vantage of  forming  different  shapes  in  wrought  iron  and 

steel  on  bulldozers,  over  forming  them  with  hammer 
and  anvil  as  in  these  days  of  accuracy  and  speed  the 
advantage  of  machine  over  manual  work  is  self-evident. 
It  may  not  pay  to  make  dies  if  the  quantity  wanted  is 
very  small  and  the  order  not  likely  to  be  repeated;  yet 
bulldozer  dies  are  usually  very  simple  to  make  and 
their  cost  is  so  little  that  they  vdll  pay  for  themselves 
on  a  very  small  order. 

Fig.  1  shows  a  cast-iron  angle  plate  for  mounting  the 
female  dies,  the  male  die  usually  being  bolted  direct  to 
the  crosshead  of  the  bulldozer.  The  dimensions  may  be 
made  to  suit  any  particular  machine  on  which  it  is  to 
be  used.  The  tongue  fitting  between  the  ways  of  the 
bulldozer  is  a  sliding  fit.  The  angle  at  the  back  is  used 
on  the  inside  as  a  stop  for  the  die  and  the  backing 
screws  of  the  machine  are  brought  up  against  the  out- 

side, the  length  and  width  being  made  to  suit  the  bull- 
dozer on  which  the  work  is  to  be  formed. 

Fig.  2  shows  a  pair  of  dies  for  forming  a  wall  bracket 
of  J  X  4  in.  viTOught  iron  or  steel.  Both  dies  are  made 
of  cast  iron  and  the  work  is  formed  one  end  at  a  time, 
thus  allowing  for  different  lengths  between  the  feet 
of  the  bracket,  by  forming  first  one  end  and  then  the 
other. 

SttpfirS/ecK 

PIGS.    1   TO    4.      BU1-.LDOZER   TOOLS 

Fig.  1 — Angle  plate  for  holding  male  die.  Fig.  2 — Tools  for 
bending  wall  braclcet.  Fig.  3 — Equalizing  strains  in  bending  angle 
pieces.      Fig.    4-^Forming  two  pieces  at  once. 

die  in  this  case  is  made  of  machine  steel  and  finished 
all  over.   It  is  bolted  to  the  crosshead  of  the  bulldozer. 

Fig.  4  shows  a  pair  of  dies  for  forming  pipe  hangers 
of  J  X  2-in.  wrought  iron  or  steel.  Both  dies  are  made 
of  cast  iron,  with  hardened-steel  wearing  pieces  set  in 
the  female  die.  The  female  die  is  machined  on  back  and 
bottom  and  is  bolted  to  the  angle  plate.  The  male  dies 
are  bolted  to  an  angle  plate,  which  in  turn  Js  bolted  to 
the  crosshead  of  the  bulldozer,  the  back  of  the  dies  com- 

ing up  against  the  crosshead.  The  male  dies  are  ma- 
chined on  backs  and  bottoms.  As  shown  in  the  cut,  two 

pieces  of  work  are  formed  at  each  stroke  of  the  machine, 
the  stock  being  cut  ofif  to  length  and  placed  between  the 
stops  provided. 

The  country  job  shop  gets  some  strange  orders  at 
times.  For  instance,  the  other  day  a  farmer  blew  into 
one  such  shop  bringing  with  him  a  large  flat-iron  with 
the  handle  busted  ofif.  He  wanted  a  wedge  for  splitting 
logs  and  thought  that  our  blacksmith  could  forge  this 
useless  chunk  of  cast  iron  into  such  a  wedge,  thereby 
saving  him  the  cost  of  material. 
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^mi^^^^^on  in  a  Iuut^ 
Hlr"^      .''       -.'1     R;   ., 

Suggested  by  the  Menacing  Editor :^  'A  "**¥ 

TN  OTHER  issues  since  the  first  of  the  year  we  have 
ihad  quite  a  little  to  say  about  the  multiple  drilling machines  of  the  Foote-Burt  Co.     Our  leader  this  week 
takes  up  the  tapping  machines  of  the  same  concern 
which  have  proved  to  be  a  valuable  contribution  to  our supply    of    manufacturing 
machines.     There  are  two 
important  technical  articles 
in  this  issue,  the  first  of  A. 
J.  Langhammer's  series  on 
the   testing   of  high-speed 
steel,  on  page  979,  and  the 
eleventh    article    of    Prof. 
Furman's    cam    series    on 
page  987.     The  former  ar- 

ticle is  also  being  run  in 
Chemical  and  Metallurgical 
Engineering   and  the  edi- 

tors   of    that    paper    have 
checked   up  the   chemistry 
which  appears  therein.    As 

Nobody  who  is  holding  dovm  a  man's  job  has 
time  to  read  all  of  the  "American  Machinist."  On 
the  other  hand  there  are  some  articles  in  every 
number  that  you  can't  afford  to  miss.  We  are 
running  this  page  to  save  your  time  by  pointing 
out  the  articles  in  this  issue  that  are  aimed  at 
men  holding  jobs  like  yours.  Read  the  editorials 
—they  are  short  and  to  the  point.  The  "Sparks" will  give  you  the  latest  news  of  the  machine 
industry.  The  "Shop  Equipment  News"  columns show  the  innovations  in  tools  and  methods. 

to  the  cam  article,  you  can't  aflford  to  miss  it  if  you  have been  following  the  s-rles.  On  the  other  hand,  we  would 
hardly  advise  anyone  to  start  in  on  it  at  this  point  with- out having  studied  what 
has  gone  before. 

Somebody  has  said  that 
the  successful  executive  is 
the  man  who  gets  some 
one  else  to  do  his  work  for 
him.  According  to  that 
definition  we  are  one,  for 
part  of  this  week's  work 
has  been  done  admirably 
for  us  by  the  gentleman 
whose  letter  appears  in 
the  panel  on  this  page. 

What  would  be  the  re- 
sults of  a  compulsory  met- 

ric law  on  everyday  life? 
Read  Raymond  F.  Fletch- 

er's humorous  account  on 

Every  man  who  is  employing  other  men  is  facing  at 
this  time  the  stiff  problem  of  keeping  up  interest,  main- 

taining morale,  getting  production  or  whatever  else  you 
choose  to  caU  it.  On  page  983  Dr.  Kitson  gets  at  the 
question  from  the  point  of  view  of  the  psychologist. 

   Sounds  high-brow,  but  there are  some  real  ideas  mixed 
in  with  it  that  are  worth 
noting. 

Whatever  else  the  aver- 
age  automobile  repair  me- 

chanic may  be  he  is  seldom 
an  expert  machinist.  If  you 
have  a  small  shop  and  have 
been  bitten  by  the  garage 
bug,  read  Donald  A.  Hamp- 
son's  words  of  warning  on 
page  1001  and  stop  and  con- sider before  doing  anything 
rash.  While  we  still  have 
a  little  space  left  we  must 

Detroit,  Mich.,  April  26,  1920. 
Ethan  Viall,  Editor, 
American  Machinist, 
10th  Avenue  at  36th  St., 
New  York,  N.  Y. 
Dear  Sir: 

Please  accept  my  congratulations  upon  your  new style  of  handling:  automotive  articles. 
The  grouping  of  the  practices  of  different  manu- 

facturers IS  the  only  practical  way  for  studying them.  Heretofore  the  writer  has  been  obliged  to  do 
his   own   grouping   and   this   has   not   always   been 

Very  truly  yours, F.  E.  Watts, 
Chief  Engineer. 

  HUPP  MOTOR  CAR  CORPORATION. 

page  985.  On  page  1014  the  Army  deals  a  body  blow  to the  World  Trade  Club.  After  a  thorough  trial  of  metric 
units  during  the  war,  a  general  order  has  been  issued 
directing  the  return  to  the  inch  system  except  in  aertain specialized  branches.  Prof.  Park  adds  his  work  of  con- 

demnation on  page  1000  and  from  an  entirely  different viewpoint. 

mention  Part  III  of  "Modern  Production  Methods." This  takes  up  stock-keeping  and  the  stockroom  and points  out  the  common  tendency  to  save  at  the  spigot and  waste  at  the  bung. 

As  we  go  to  press  things 
in  the  machine-tool  busi- 

ness in  Cincinnati  are  in 

a   very    unpleasant    mess 
because  of  the  action  of 
certain  radical   agitators. 
We   feel    rather   strongly 
on    this    point    and    hope 
that  our  position  as  stated 
on  page  1012  will  be  thor- 

oughly understood.     Viall 
has  gone  to  the  seat  of  the 
disturbance  to  be  on  the 
ground  and  watch  develop- 

ments at  first  hand.     His 
statement   is  a  result  of 
his  impressions. 

To  show  that  we  in  this  country  have  plenty  of  com- 
pany in  our  industrial  misery  you  have  only  to  read the  letter  from  our  London  correspondent  on  page  1018. 

He  points  out  the  feeling  of  insecurity  that  persists  and 
calls  attention  to  the  almost  universal  decline  in  pro- ductrve  efliciency.  From  raw  material  supply  to  the 
finished  product  he  reports  a  ganeral  slowing  down 
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A  Stand  for  Industrial  Americanism 

THE     largest     machine-tool     building center  in  the  world  is  now  facing  a 
crisis  that  affects  the  entire  manufactur- 

ing industry  of  the  United  States. 

On  numerous  occasions  radicals  have 

threatened  to  "get"  Cincinnati — very  likely 
because  machine-tool  building  is  a  key  indus- 

try— the  backbone  of  our  entire  industrial 
system. 

Now  a  large  number  of  machine-tool  shop 
workers  in  Cincinnati  are  on  a  strike  for  a 

large  increase  in  wages  and  a  minimum  wage 
scale.  But — NOTE  THIS — the  shop  men 
THEMSELVES  made  no  demand  on  their 

employers,  the  demands  being  made  by 
OUTSIDE  PROFESSIONAL  AGI- 

TATORS assisted  by  ONE  RADICAL 
resident  professional  agitator! 

Since  1915  the  cost  of  living  in  Cincinnati 
has  gone  up  the  same  as  it  has  everywhere 
else,  but  the  figures  to  which  we  have  access 
show  that  wages  have  been  voluntarily  raised 

as  the   living  cost   increased — IN   FACT, 
THE  PERCENTAGE  OF  WAGE  IN- 

CREASE HAS  BEEN  CONSIDER- 
ABLY GREATER  THAN  THAT 

FOR  LIVING  EXPENSES.  The  out- 

put, per  man,  however,  has  steadily  DE- 
CREASED. 

Regardless  of  the  cause  of  this  trouble  in 
Cincinnati,  the  employers  would  pay  in- 

creased wages  PROVIDED  production 

was  in  a  normal  condition — but — IT  ISN'T. 

Isn't  it  time  that  demands  for  more  pay  for 
less  production  were  stopped?  Have  some 
lost  their  sporting  instinct  and  are  trying  to 
shift  it  all  onto  others  rather  than  to  do  their 

parts  on  the  great  Union  team,  and  play  their 
positions  to  the  best  of  their  ability?  No  one 
should  forget  that  if  he  loafs  on  his  job  he 
adds  to  the  High  Cost  of  Living  of  others  as 
well  as  himself. 

Without  the  professional  agitators  the 
sober  thinking  men  could  easily  see  things 
from  a  rational  standpoint  and  come  to  an  un- 

derstanding with  their  employers. 

The  employers  are  not  fighting  the  union 
as  such,  nor  its  conservative  members,  but  they 
ARE  fighting  the  professional  agitators. 

All  Americans — and  especially  other 
American  manufacturers — should  support 
the  Cincinnati  employers  in  their  fight  to 
eliminate  the  radical  elements  —  ELE- 

MENTS WHICH  ARE  JUST  AS 
DANGEROUS  TO  THE  WORKER 
AS  TO  THE  EMPLOYER. 

If  the  professional  agitator  is  successful  in 
this  case,  the  way  is  open  for  him  to  attack 
other  cities. 

Already  far  behind  on  their  deliveries  of 

machinery,  the  Cincinnati  machine-tool 
builders  need  assurance  from  their  customers 

that  they  will  give  them  complete  moral 

support. 
Cancelled  orders  mean  a  weakening  of  the 

resources  of  the  men  who  are  making  a  fight- 
ing stand  for  Americanism  and  for  YOU. 

Back  up  the  fighters ! 

Editor 
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What  Other  Editors  Think 
Opposes  Adoption  of  the  Metric  System 

From  Iron  Trade  Review 

IN  a  new  edition  of  the  book  entitled  "The  Metric 
Fallacy,"  the  author,  Frederick  A.  Halsey,  commis- 

sioner of  the  American  Institute  of  Weights  and  Meas- 
ures, outlines  the  result  of  an  investigation  of  the  claims 

made  for  the  metric  system  and  especially  of  the 
claim  that  its  adoption  is  necessary  in  the  interest  of 
the  export  trade.  Chapter  I  is  devoted  to  a  brief  his- 

tory of  the  metric  system  in  France.  Metric  standards 
were  made  compulsory  by  a  drastic  law  in  1793  and 
remained  in  force  19  years,  or  until  1812,  when 
Napoleon,  who  had  no  faith  in  the  system,  had  the  law 
repealed.  Under  the  relaxed  laws,  the  people  imme- 

diately reverted  to  the  universal  system  in  which  twelve 
inches  makes  a  foot,  and  continued  the  practice  for  25 
years,  or  until  1837,  when  the  metric  enforcement  laws 
were  reimposed,  continuing  in  effect  until  the  pres- 

ent day. 
In  Chapter  II,  the  replies  to  500  questionnaires 

distributed  in  South  and  Central  America  and  the 
West  Indies  indicate  that  the  metric  system  is  not  used 
extensively  in  Latin  America.  The  results  of  the 
questionnaires  are  tabulated  in  the  back  of  the  book. 
In  but  one  country,  Uruguay,  can  the  metric  system 
be  said  to  be  adopted  for  domestic  trade  and  from 
this  country  answers  were  received  to  the  effect  that 
while  the  metric  system  was  official,  the  English  system 
was  customary  and  no  effort  has  been  made  to  abolish 
the  latter  system. 

In  substantially  all  of  the  countries  investigated,  the 
English  inch  is  used  for  mechanical  purposes  and  the 
English  nautical  units  are  used  for  navigation  and  sea 
shipments.  That  most  derided  of  English  units,  the 
nautical  mile,  is  used  by  all  countries  that  sail  the  sea 
and  they  use  no  other.  In  machine  shops  both  English 
and  metric  units  are  used,  depending  chiefly  on  the 
country  of  origin  of  the  machines  they  have  to  repair, 
but  the  inch  is  predominant. 

Another  chapter  is  devoted  to  arguments  against  the 
claim  that  the  metric  system  is  necessary  in  the  interest 

of  foreign  trade.  A  summary  of  the  replies  to  ques- 
tionnaires submitted  to  American  exporters  shows  that 

of  1,445  replies,  1,189  did  not  use  the  metric  system; 
160  used  it  slightly;  29  used  it  considerably;  16  used 
it  extensively;  5  used  it  exclusively  and  46  did  not 
reply. 

One  manufacturer  reports  that  95  to  100  per  cent 
of  his  tools  shipped  to  South  America  are  made  to 
English  unit  specifications.  Referring  to  engineering 
standards,  it  is  stated  that  although  the  metric  system 
is  used  to  a  limited  extent  in  American  engineering 
practice  today,  its  adoption  for  exclusive  u.se  would  mean 
the  revision  in  practically  every  industry.  No  manu- 

facturing nation  has  ever  attempted  to  change  its 
weights  and  measures  and  the  United  States  and  Great 
Britain  are  the  only  such  countries  in  which  the  change 
has  been  proposed. 

Iron  Castings  in  Iron  Molds 
From  Chemical  and  Metallurgical  Engineering 

EVERY  so  often  the  question  pops  up,  "Why  are  not 
permanent  molds  more  widely  used  for  iron  cast- 

ings?" The  questioner  may  have  in  mind  the  great 
success  of  die  casting  as  applied  to  white  metal  alloys 
or  more  recently  to  the  more  difficult  aluminum  bronzes ; 
or  he  may  have  a  recollection  of  having  heard  that 
such  a  procedure  has  been  or  could  be  applied  to  the 
iron  foundry. 

Perhaps  the  usual  answer  if  the  question  were  put 
to  the  "old-timer"  would  be  that  chill  castings  would 
have  a  heavy  skin  of  white  iron  and  the  machine  shop 
could  do  nothing  with  them.  The  answer  would  he 
entirely  correct,  and  could  be  substantiated  at  any  time 
by  pouring  a  little  of  the  iron  regularly  coming  from 
the  cupola  and  destined  for  green  sand  into  a  pig 
mold. 

The  depth  of  the  white-iron  shell  might  even  be 
intensified  by  filling  a  heavy  deep  iron  cup.  Examina- 

tion of  this  sample  when  fractured  would  immediately 

show  whether  there  was  any  possibility  of  a  die-cast 
piece  being  machinable,  a  test  used  by  Outerbridge  for 
over  thirty  years.  It  was  he  who  discovered  and  put 
to  thorough  commercial  application  a  long  time  ago  the 
fact  that  if  the  metal  possessed  the  correct  composition, 

either  by  original  melting  or  by  ladle  additions  of  ferro- 
manganese  and  ferrosilicon,  such  a  chill  cup  would  not 
produce  even  the  thinnest  skin  of  white  iron,  and  a 
properly  designed  mold  would  give  a  commercial  casting, 
soft  and  strong,  very  fine  grained,  almost  steel-like  in 
appearance  after  machining,  yet  having  practically  no 
combined  carbon  at  all.  He  first  set  chill  blocks  in 

sand  molded  gear  wheels,  so  that  the  rate  of  solidifica- 
tion could  be  so  controlled  that  an  accumulation  of  deep- 

seated  cavities  would  not  appear  at  the  arm-junctions. 
From  that  point,  progress  naturally  suggested  a  like 
practice  on  lathe  beds,  where  dense  sound  iron  is i-equisite. 

If  correct  iron  could  cool  against  a  series  of  blocks 
set  in  supporting  sand  without  developing  hard  spots 
in  the  casting,  there  seemed  no  reason  why  the  entire 
mold  should  not  be  made  of  iron,  even  to  any  necessary 
cores. 

Outerbridge  •  did  it,  and  has  made  over  a  million 
castings  in  iron  molds,  machinable  castings  of  exceed- 

ingly fine  grain,  free  of  dirt,  sponginess  and  other 
defects,  and  having  a  marked  increase  in  strength  over 
the  sand-cast  metal.  In  this  work  the  cores  were  with- 

drawn quickly  to  prevent  seizure,  but  the  casting  cooled black  in  the  mold. 

This  work  at  the  Sellers  foundry  was  kept  a  close 

secret  for  many  years,  with  only  bits  of  information 
leaking  out  from  time  to  time.  Therefore  later  work 
was  along  independent  lines  and  without  advantage 
of  the  accumulated  experience  at  this  particular 
foundry. 
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Annual  Convention  of  the  Chamber  of 
Commerce  of  the  United  States 

With  headquarters  at  the  Traymore  in  Atlantic  City 
and  ramifications  that  extended  to  most  of  the  other 
big  hotels  in  the  convention  section,  the  Chamber  of 
Commerce  of  the  United  States  held  a  successful  and 
enthusiastic  convention  on  April  26,  27,  28  and  29. 
The  number  of  delegates  present  was  variously  esti- 

mated at  from  three  to  five  thousand  and  the  excellence 
of  the  speakers  was  attested  by  the  attendance  at  the 
meetings.  The  correspondent  can  vouch  for  the  truth 
of  this  statement  for  he  sat  for  three  hours  on  the 
hard  floor  of  the  Belvedere  Room  of  the  Traymore  and 
considered  himself  lucky  to 
have  obtained  a  piece  of 
floor  big  enough  to  sit  on. 
Many  men  stood  throughout 
this  session.  It  was  only  a 
group  meeting,  but  those 
who  were  fortunate  enough 
to  be  there,  found  it  to  be 
the  high  point  of  the  con- 
vention. 

The  general  subject  was 
"Industrial  Production"  and 
the  keen  interest  of  every 

,  _^  in  this  topic  was  illus- 
trated by  the  representatives 

of  the  business  men  of  the 
country.  Exactly  the  same 
interest  has  been  displayed 
at  most  of  the  engineering 
society  meetings  of  the  past 
year  and  augurs  well  for  the 
chances  of  working  out  a 
successful  solution  of  our 

present  difficulties.  Chair- 
man Charles  F.  Lang,  of  the 

Lakewood  Engineering  Co., 
presided  and  the  speakers 
were  Dr.  Charles  A.  Eaton, 

of  Leslie's  Weekly,  Rumsey 
W.  Scott,  of  the  Otis  Ele- 

vator Co.,  Pomeroy  Burton, 
Managing  Director  of  the 
London  Daily  Mail  and  the 
Hon.  Henry  J.  Allen,  Gover- 

nor of  Kansas.   Great  stress 
was  laid  on  the  need  for  educating  both  employer  and 
employee,  and  the  supreme  importance  of  supplying 
better  leadership  than  that  offered  by  the  radical  labor 
leaders  was  dwelt  upon.  Governor  Allen  described  the 
events  leading  up  to  the  founding  of  the  Kansas  Indus- 

trial Court  and  discussed  its  operation  in  the  three 
months  since  it  was  formed.  He  brought  out  the  facts 
that  this  court  has  done  more  for  the  coal  miner  in 
three  months  than  his  organization  leader  had  done  in 
thirty  years  and  that  eleven  out  of  twelve  deci- 

sions handed  down  in  that  time  had  been  favorable  to 
labor. 

In  answer  to  the  claim  of  the  radicals  that  all  union 
labor  would  gradually  leave  the  State  of  Kansas  he  gave 
it  as  his  opinion  that  many  of  the  radicals  would,  but 
that  for  each  radical  that  left,  two  conservatives  would 
zome  in,  and  that  eventually  much  new  business  would 
come  to  Kansas  to  take  advantage  of  the  conditions 
existing  under  the  new  law. 

Army  Order  Limits  Units  of  Weights 
and  Measures  to  English  Standards 

British  units  of  weights  and  measures  are  to  be 
used  as  far  as  possible  in  the  Army  according 
to  an  order  from  the  Chief  of  Staff  issued 

April  28.  The  Chief  of  Staff  in  his  order  states 
that  the  Secretary  of  War  has  ordered  that  the 
following  policy  will  govern  the  use  of  weights 
and  measures  by  the  Army: 
"As  an  incident  to  the  World  War  metric 

units  of  weight  and  measure  necessarily  were 
used  in  instruction  and  training.  As  a  result 
more  or  less  confusion  now  exists  as  to  what 
units  should  be  used  normally.  Hereafter  the 
customary  former  units  of  weights  and  measures 
(including  the  degree  Fahrenheit)  will  be  used, 
as  far  as  practicable,  throughout  the  Army,  as 
they  were  before  the  war.  Material  and  equip- 

ment now  graduated  in  metric  units,  when  worn 
out,  will  be  replaced  by  articles  graduated  in 
British  units  in  such  manner  as  will  cause  all 
parts  of  a  regiment  or  similar  organization  (or 
smaller  organization  when  there  is  no  regimental 
organization)  to  be  provided  at  all  times  with  ma- 

terial and  equipment  graduated  alike. 

"This  order  shall  not  be  construed  to  prevent 
the  utilization  of  metric  units  of  weight  and 
measure  when  desirable  in  connection  with  speci- 

fications and  contracts,  medical  and  scientific  sup- 
plies, scientific  and  research  developments,  inter- 

national meteorology,  foreign  maps,  monographs, 

handbooks,  and  similar  subjects." 

It  would  take  many  issues  of  the  American  Machinist 
to  begin  to  give  an  account  of  all  that  was  said  and 
done  in  the  general  sessions  and  the  many  section  meet- 

ings. Suflice  it  to  say  that  the  following  named  sections 
had  one  or  more  meetings  and  did  much  business:  I, 
Railroads;  II,  Shipping;  III,  Cost  Accounting;  IV, 
Foreign  Conrnmerce;  V,  Finance;  VI,  Domestic  Dis- 

tribution; VII,  The  Business  and  Daily  Press;  VIII, 
Highways ;  IX,  Industrial  Production ;  X,  Civic  Develop- 

ment; XI,  Insurance;  XII,  American  Committee  on 
International  Chamber  of  Commerce. 

Most  of  the  work  done  on  Monday  was  of  a  prelim- 
inary nature  and  was  followed  by  a  buffet-dance  and 

smoker  in  the  evening:     Tuesday  morning  was  devoted 
to  reports  and  address 
of  President  Homer  L. 

Ferguson.  The  Tuesday  eve- 
ning session  was  enlivened 

by  the  presentation  of  inside 
and  outside  views  of  the 
Federal  taxation  by  Daniel 

C.  Roper,  Ex-Commissioner 
of  Internal  Revenue  and 

George  T.  Buckingham  of 
Chicago.  Secretary  of  Com- 

merce Alexander  and  George 
E.  Roberts  of  the  National 

City  Banli  also  made  ad- 
dresses. 

Wednesday  morning  was 
given  over  to  transportation, 

the  parts  p'.ayed  by  the  rail- 
roads, the  electric  railways 

and  the  motor  truck  being 
presented  by  Messrs.  Post, 
Pardee  and  Graham.  Ad- 

miral Benson  spoke  on  the 
merchant  marine.  On  Wed- 

nesday evening  the  delegates 
had  the  pleasure  of  listening 
to  the  first  public  speech  of 
the  new  British  Amhas- 
sador.  Sir  Auckland  Geddes, 
who  painted  the  plight  of 
the  European  continent  in 
none  too  glowing  terms. 
Other  speakers  were  James 
H.  McGraw,  President  of 
the  McGraw-Hill  Co.,  Inc., 

on  the  "Functions  of  the  Business  Press  in  Relation  to 
Production;"  Secretary  of  Agriculture  Meredith;  J.  H. 
Howard  and  C.  C.  Parlin.  H.  A.  Wheeler  made  a  report 
for  the  building  committee  and  spoke  of  the  purchase 

of  a  p'ot  on  Connecticut  Ave.  and  H.  St.  in  Washington 
and  of  plans  to  erect  a  two-million-dollar  home  for  the 
Chamber  at  once. 

On  Thursday  morning  the  relation  of  labor  and 
immigration  to  production  were  presented  by  Matthew 
Well,  vice  president  of  the  American  Federation  of 

Labor;  John  W.  O'Leary  of  Chicago  and  Charles  Nagel, 
former  secretary  of  Commerce  and  Labor.  Governor 
Allen  spoke  again  at  this  meeting  which  turned  out  to 
be  a  rather  warm  session  when  many  of  the  delegates 

disagreed  audibly  with  Mr.  Woll's  statements. 
The  representative  of  organized  labor  made  the  mis- 

take of  talking  too  long  at  a  closing  session.  This 
irritated  many  of  his  listeners  almost  as  much  as  some 

of  his  statements  and  thev  called  "Time!" 
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Shop  EQUIPMENT  newj 
e.  L.DUNN  and   >5.  A.  HAND 

Descriptions  of  shop  equipment  in  this  section  constitute 

editorial  service  for  wfiicfi  tftere  is  no  efunge.  To  be 

eligible  for  presentation,  the  article  must  not  liave  betn 
on  the  market  more  than  six  months  and  must  not  have 

been  advertised  in  this  or  any  previous  issue.  Owing  to 

the  news  character  of  these  descriptions  it  will  be  impos- 
sible to  submit  them  to  tite  manufacturer  for  approval. 

CLIPPING     INDEX 
A  continuous  rocord 
ol^modorn  doji^nj 

"  and  oquipmonO   >■ 

Engelhard  Automatic  Temperature 
Regulator 

Charles  Engelhard,  30  Church  St.,  New  York,  has 
brought  out  the  automatic  temperature  regulator  illus- 

trated herewith. 
The  motor,  through  worm  gearing  and  a  wrist  pin, 

keeps  the  slotted  link  shown,  in  constant  vibration.  As 
the  link  is  pivoted  on  the  upper  shaft  and  carries  a  yoke 
on  which  are  mounted  two  pawls,  the  pawls  must  also 
vibrate  about  the  ratchet  wheel  also  attached  to  the 
upper  shaft.  Connection  with  the  valve  to  be  opened 
or  closed  is  made  by  chain  from  the  sprocket  wheel  on 
the  rear  of  the  upper  shaft  to  a  sprocket  wheel  on  the 
valve  stem.  It  will  thus  be  seen  that  if  one  of  the  pawk 
be  engaged  with  the  ratchet  wheel  the  upper  shaft  will 
be  intermittently  revolved,  imparting  the  motion  to  the 
valve  stem  and  the  valve  will  be  either  opened  or  closed 
according  to  which  one  of  the  pawls  is  engaged.  The 
pawls  are  controlled  by  oppositely  located  electromag- 

nets in  circuit  with  a  pyrometer  having  two  plate  con- 
tacts beneath  the  pointer,  one  on  each  side  of  the 

dividing  line.  A  depresser  bar  located  within  the  instru- 
ment and  over  the  pointer  and  controlled  either  by 

clockwork  or  a  solenoid  magnet  is  allowed  to  fall  at 
predetermined  intervals. 

The  pointer  carries  a  small  pin  at  a  right  angle  to 

its  longitudinal  section  and  it  will  be  understood  that 
when  the  depresser  bar  forces  the  pointer  down  this 
pin  completes  the  circuit  between  the  depresser  bar  and 
one  or  the  other  of  the  two  plates  beneath,  depending 
on  whether  the  pointer  is  aboVe  or  below  the  dividing 
line.  The  circuit  thus  completed  is  passed  through  one 
or  the  other  of  the  electromagnets  according  to  the  plate 
with  which  contact  is  made. 

Herbert  Universal  Turret  Lathe 
One  of  the  turret  lathes  manufactured  by  Alfred 

Herbert,  Ltd.,  Coventry,  England,  is  here  illustrated. 

It  is  shown  at  the  company's  showrooms,  54  Dey  St., 
New  York  City,  and  is  made  in  one  size  only,  known 
as  No.  4.  It  is  designed  for  both  chuck  and  bar  work. 
The  single  pulley  head  provides  eight  speeds  in  either 
direction  and  can  be  supplied  with  or  without  the  geared 
draw-in  chuck  and  automatic  feed  for  bars.  The  auto- 

matic bar  feed  furnished  with  the  draw-in  chuck  is 
of  simple  design  and  is  operated  by  an  adjustable 
weight. 

The  tailrod  carries  an  adjustable,  ball-bearing  re- 
volving carrier  which  avoids  the  necessity  for  using 

feeding  collars  for  every  size  of  bar.  The  hexagon 
turret  may  be  rotated  automatically  or  by  hand.  The 
turret  slide  carries  a  hexagon  stop  bar  geared  to  rotate 
with  the  turret  and  is  provided  with  six  adjustable 
stops,  which  trip  the  feed  and  act  as  dead  stops.  The 
square  turret  for  the  cross-slide  and  the  taper  attach- 

ment are  furnished  as  extras,  the  former  is  recom- 
mended for  chucking  work. 

ENGELHARD  AUTOMATIC  TEMPERATURE  REGULATOR 

HERBERT  UNIVERSAL  TURRET  LATHE 
Specifications.  Draw-in  chucking  capacity.  l|i  in.  Spindle  hole 

capacity,  2  in.  Working  stroke  of  turret.  9  in.  Spindle  speeds, 
8.  Hp.,  5.  Pulley,  8  in.  Belt.  4  in.  Swing  over  cross-slide,  6} 
in.  Automatic  feeds,  4.  Tool  holes  in  turret,  li  in.  Net  weight 
with  plain  head  2,256  lb.  With  draw-in  chuck  and  bar  feed 
2,460  lb. 
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Wallace  Bar-Twisting  Machine 

The  Wallace  Supplies  Manufacturing  Co.,  412-420  Or- 

leans St.,  Chicago,  111.,  has  recently  put  out  the  bar- 

twisting  machine  shown  in  the  accompanying  illustra- 
tion. This  machine  has  been  designed  for  giving  a 

quarter  twist  to  the  ends  of  flat  bars ;  and  it  is  arranged 

for  offsetting  the  stock  in  such  a  manner  as  to  leave 

one  edge  of  the  twisted  end  of  the  same  plane  as  the 

flat  side  of  the  bar,  instead  of  merely  twisting  about 

WALLACE   BAR-TWISTING    MACHINE 

the  center  of  the  bar  as  an  axis.  Twisted  pieces  are 
shown  below  the  machine.  Either  hot  or  cold  bars  can 
be  twisted,  the  necessity  for  heating  being  determinetl 
to  some  extent  by  the  size  of  the  bar.  These  machines 
are  made  to  order  only. 

Herbert  Combination  Turret  Lathe 

The  turret  lathe  shown  is  one  of  the  types  manufac- 
tured by  Alfred  Herbert,  Ltd.,  Coventry,  England ; 

New  York  sales  oflices,  54  Dey  St.  The  machine  is 
made  in  three  sizes,  Nos.  3,  9  and  20,  the  No.  9  size  being 
illustrated  herewith.  The  single-pulley  drive  through 
friction  clutches  and  sliding  gears  provides  eight  speeds 
for  the  No.  3  machine  and  sixteen  speeds  for  the  two 
larger  machines.  The  turret  slide  is  guided  on  the  bed 
by  the  front  shear  only,  and  is  clamped  by  a  long  taper 
gib  moved  endwise  by  a  hand  lever.  The  turret-slide 
apron  provides  feeds  in  each  direction,  six  self-selecting 
stops  being  furnished  which  also  act  as  dead  stops.'  The 
gears  in  the  apron  are  all  of  steel  or  bronze  and  a 
change  gear  enables  the  relative  feeds  of  the  turret 
slide  and  saddle  to  be  changed  when  it  is  required  to 
use  a  fine  turret  feed  with  a  relatively  coarse  saddle 
feed.  Power  rotation  of  turret  is  provided  for  both 
the  Nos.  3  and  9  lathes  by  depressing  a  hand  lever 
at  the  front  of  the  slide.  A  device  is  furnished  for 
adjusting  the  two  stop  bars  for  the  saddle  and  turret 
slide  in  unison   along  the  bed   to  accommodate  varia- 
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.=lpeciflcations.  .Sizes  Nos.  3 — 9 — 20.  Swing  over  beds,  161  in.. 
20  in.,  28  in.  .'^wing  over  cross-slides,  8J  in.,  \1%  in..  18  in.  Holes 
througli  spiniUi'.s  admit,  23-in.,  3J-in.,  4}  in.  stoclt.  Driving 
pullovs.  10  in.,  12  in..  14  in.  Belt-s,  5  in.  Hp.  7 — 8 — 10.  Net 
weights,  5,280—6,680 — 11.050  lb. 

tions  in  the  thickness  of  the  articles  being  machined. 

The  stop  bars  in  the  No.  9  lathe  are  adjustable  inde- 
pendently. The  taper  attachment  will  deal  with  internal 

or  external  tapers,  and  taper  threads  can  be  chased  as 
easily  as  parallel  threads. 

Muir  Slotting  Machine 
Alfred  Herbert,  Ltd.,  54  Dey  St.,  New  York  City, 

is  the  selling  agency  for  the  English-built  machine 
here  illustrated  and  known  in  England  as  a  "Puncher 
Slotting  Machine."  It  is  claimed  this  machine  can 
remove  continuou-sly  18  cu.in.  per  minute  of  steel  of 
60,000-lb. — tensile — strength  and  do  so  with  an  ample 

MUIR  SLOTTING  MACHINE 

i'esei*ve  of  power.  The  machine  is  specially  recom- 
mended by  the  makers  for  the  gapping  of  cranks,  and 

the  tooling  of  deep  work  beyond  the  scope  of  the  milling 
machine.  The  table  is  solidly  mounted  on  large  square 
slides  provided  with  adjustable  gibs.  The  stroke  can  be 
quickly  changed  and  the  toolholders  are  supplied  in  a 
variety  of  forms  to  suit  a  wide  range  of  work.  The 
machine  is  built  in  four  sizes,  the  maximum  stroke 
for  each  size  being  respectively  8i,  12^,  15  and  18  in. 
The  table  diameters  range  from  27  to  42  in.  and  net 
weights  from  12,100  to  33,000  lb. 

Hess  "Tinol"  Soldering  Paste 
Hess  &  Son,  Philadelphia,  Pa.,  have  recently  put  on 

the  market  a  special  soldering  paste  known  as  "Tinol." 
They  especially  recommend  it  for  soldering  cast  iron. 
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When  applied  to  cast  iron  the  volatile  part  of  the  paste 
evaporates  when  heated  and  leaves  behind  a  thin  coating 
of  bright  tin  to  which  solder  readily  adheres.  The  paste 
will  not  injure  silk  insulation  on  electric  wires,  nor 
will  it  attack  the  metal,  but  it  has  the  property  of 
removing  oxide. 

Sibley  26-  and  28-In.  Sliding-Head 
Drilling  Machines 

The  Sibley  Machine  Co.,  South  Bend,  Ind.,  has  added 
to  its  line  26-  and  28-in.  drilling  machines  of  the 
sliding-head  type^  one  of  which  is  shown  in  the  accom- 

panying   illustration.       The    general    description    and 
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.SIBIvEY    .SLIDING-HEAU    DRII-LING   MACHINE 

specifications  of  the  26-  and  28-in.  machines  are  the 
same  as  those  of  the  24-in.  machine,  published  in  the 
American  Machinist  Nov.  13,  1919,  except  in  swing  and 
size  of  tables,  which,  of  course,  add  somewhat  to  the 
weight. 

Parker  No.  XX  Combination 
Punch 

The  combination  punch  shown  is  a  product  of  the 
Parker  Supply  Co.,  Inc.,  785  East  135th  St.,  New  York 
City. 

It  may  be  used  as  a  hand  tool  or  bench  tool,  as 
it  is  quickly  detachable  from  the  bracket  that  is  screwed 

permanently  to  the  bench.  The  open  jaw  and  wide 
throat  will  accommodate  work  that  has  rolled  or  formed 
edges. 

It  is  equipped  with  a  polished-steel  gage  for  spac- 
ing parallel  holes  and  a  stripper  adjustable  to  posi- 

tion, or  that  may  be  removed  when  not  needed.  The 
tool   is   made   of  drop-forged   heat-treated   steel,    with 

PARKER    NO.    XX    HOmVsINATIO.N'    PITNCH 

working  parts  hardened.  It  measures  9  in.  in  height, 
weighs  41  lb.,  and  will  punch  a  J-in.  hole  in  20-gage 
steel,  or  the  equivalent. 

No.  1  Grand  Rapids  Tap-Grinding 
Machine 

The  m.achine  illustrated  herewith  is  an  addition  to 
the  line  of  the  Grand  Rapids  Grinding  Machine  Co., 
and  is  designed  for  grinding  the  tapers  on  the  ends  of 

taps.  It  will  grind 

plug  taps  from 
No.  6  machine- 
screw  sizes  to  1 
in.  and  also  taper 

taps  where  the 
length  of  taper 
does  not  exceed 
11  in.  Taps  with 
or  without  centers 
can  be  ground,  the 
former  on  centers, 
the  latter  being 
held  at  one  end  in 
a  chuck  and  at  the 
other  by  a  female 
center.  The  angle 

of  the  taper  is  ad- 
justable so  that 

taps  either  with  a 
short  or  long  ta- 

per can  be  ground. 
Either  right-  or 
left-hand  taps  can 

also  be  ground. 
In  grinding,  the 

tap  is  held  in  a 
horizontal  posi- 

tion and  the  work 
is  done  by  the 

periphery  of  the 
wheel.  The  principle  of  the  operation  is,  that  the'axis  on 
which  the  tap  is  swung,  is  offset  from  its  working  axis 
an  amount  sufficient  to  provide  the  desired  angle  of clearance. 

A  countershaft  and  diamond  truing  device,  together 
with  a  diamond,  are  included  in  the  standard  equip- ment. 

NO. 1   GRAND   RAPIDS  TAP-GRINDING 
MACHINE 
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Business  Conditions  in  England 
FROM   OUR  LONDON   CORRESPONDENT 

London,  April  9,  1920. 

IMMEDIATELY  preceding  the  Easter  holidays  two  items 
of  importance  were  announced.  One  was  a  statement  of 
revenue  and  expenditure  in  the  United  Kingdom  during 

the  last  fiscal  year,  which  ends  with  the  month  of  March. 
The  total  revenue  for  the  year  was  £1,339,571,381,  or  more 
than  £450,550,000  in  excess  of  that  for  the  preceding  year. 
The  expenditure  amounted  to  £1,665,772,928,  which  again  is 
about  £913,528,000  less  than  for  the  preceding  year.  Thus, 
a  deficit  of  £326,201,547  is  disclosed.  The  revenue  is  without 
precedent  and  the  deficit,  while  about  £76,000,000  in  excess 
of  that  estimated  at  the  time  of  the  introduction  of  the 

budget,  a  year  or  so  ago,  is  £147,000,000  less  than  was  pre- 
dicted by  the  Chancellor  of  the  Exchequer  about  five  months 

before.  ' 
Whatever  satisfaction  may  be  felt  from  the  result  must 

be  discounted  by  the  fact  that,  included  in  the  revenue, 
is  a  sum,  the  exact  amount  of  which  is  undisclosed,  derived 
from  the  sales  of  war  properties.  It  has  long  since  been 
pointed  out  that  these  are  assets  or  capital  and  that  their 
sale  does  not  produce  true  revenue.  The  excess  profits  duty 
brought  in  about  £290,000,000  and  much  remains  to  be  col- 

lected in  this  direction,  even  at  the  reduced  rate  of  the  past 
year.  As  to  the  future,  it  is  suflicient  to  say  that  the  next 
budget  will  be  introduced,  it  is  expected,  on  April  19. 

The  Findings  of  the  Court  of  Inquiry 

The  other  matter  relates  to  the  findings  of  the  court  of 

inquiry  set  up  to  investigate  the  employment  of  dock  labor- 
ers, ertc.  It  may  possibly  have  an  even  more  lasting  influ- 
ence on  Great  Britain.  Here  for  a  number  of  years  statistics 

have  been  gathered  and  digested  on  the  state  of  employ- 
ment, and  more  particularly  on  the  proportion  of  un- 

employed workpeople  in  any  given  period.  Official  returns 
have  been  published  regularly,  month  by  month.  They  have 
disclosed  the  fact,  now  pretty  well  known,  that  however 
good  may  be  the  conditions  of  trade,  men  in  considerable 
numbers  were  unemployed. 

Apologists  for  existing  conditions  always  hold  that  such 
a  reservoir  of  labor  is  necessary  from  the  employing  point 
of  view;  probably  no  argument  has  been  so  effective  as  this 
in  setting  workmen  against  present  systems.  Insecurity 
has  been  the  prevailing  feeling.  An  attack,  mild  in  its  way, 
was  made  on  the  operation  of  this  theory  when  the  govern- 

ment employment  insurance  act  was  introduced  for  engi- 
neering, shipbuilding  and  building  trades,  these  being  the 

three  industries  held  to  be  most  liable  to  employment  fluc- 
tuation. Contributions  are  made  by  the  workpeople,  by  the 

state  and  also  by  the  employer,  the  call  on  the  latter  being 
on  the  ground  that  he  benefits  from  the  said  reservoir  of 
labor  and  should  therefore  contribute  to  its  upkeep. 

A  System  op  Registration  of  Dock  Labor 

Now  the  same  point  of  view  is  seen  in  the  majority  report 

issued  in  connection  with  the  dockers'  inquiry.  The  words 
used  are:  "In  one  sense  it  is  a  convenience  to  authorities 
and  employers,  whose  requirements  are  at  the  mercy  of 
storms  and  tides  and  unforeseen  casualties,  to  have  a  res- 

ervoir of  unemployment  which  can  be  readily  tapped  as  the 
need  emerges  for  a  labor  supply.  If  men  were  merely  the 
spare  parts  of  an  industrial  machine,  this  callous  reckoning 
might  be  appropriate:  but  society  will  not  tolerate  much 
longer  the  continuance  of  the  employment  of  human  beings 
on  those  lines."  A  system  of  registration  of  dock  labor  is  to 
be  introduced  and,  in  accordance  with  the  above  quotation, 
the  principles  of  maintenance  of  unemployed  labor  of  casual 
character  is  approved.  Docl  laboi  is  to  be  paid  weekly,  and 
bodies  of  a  Whitley  character  are,  it  is  recommended,  to  be 

set  up.  Further,  "with  a  view  to  establishing  a  national 
minimum  standard"  a  rather  high  minimum  for  day  work- 

ers and  piece  workers  is  recommended. 

A  minority  report,  signed  by  two  of  the  nine  investigators, 
suggests  the  unsettling  effect  of  the  special  rates  proposed 
for  other  classes  of  labor. 

The  decline  in  the  effort  of  the  worker  is  fairly  general. 
Thus,  at  the  annual  general  meeting  of  the  Metropolitan- 
Vickers  Electrical  Co.,  Ltd.  (which  will  perhaps  be  better 
known  to  American  readers  by  its  former  title,  the  British 
Westinghouse  Electric  and  Manufacturing  Co.,  Ltd., 
Trafford  Park),  the  chairman  held  the  diminished  output  of 
labor,  with  increased  cost  of  materials  and  difficulties  of 
transport,  responsible  for  the  fact  that  the  firm  is  not 
turning  over  capital  as  often  as  formerly.  Then  of  course 
increased  volume  of  business  means  more  plant  and  build- 

ings, calling  for  largely  increased  investment.  In  addition 
is  the  difliculty  in  obtaining  labor  to  work  new  machinery, 
etc.  At  the  Westinghouse  works,  at  any  rate,  a  large  drop 
in  output  per  man  is  reported.  TTie  lessening  of  the  weekly 
working  hour  is  held  to  be  a  direct  influence.  It  is  a  fairly 
general  experience  that,  whatever  may  have  been  the  case 
previously  or  in  experimental  instances,  now  as  a  rule  the 
shortening  of  the  working  day  by  reduction  in  hours  not 
only  is  not  compensated  for  but  the  output  per  hour  worked 
is  lower. 

A  Temporary  Increase  in  Production 

There  have  been  cases  where  with  the  introduction  of  the 

47-hour  week,  the  output  increased.  The  writer  recalls  one] 
machine-tool  firm  where  the  increase  was  at  first  about  10 ' 
per  cent.  A  spurt  had  added  to  the  pace,  but  in  a  few 
weeks  this  had  disappeared  and  the  output  was  lower  and 
slowly  diminishing.  To  return  to  the  Metropolitan- Vickers 
Co.,  the  chairman  was  of  the  opinion  that  "the  lion  in  the 
path  was  suspicion — suspicion  of  labor  in  the  mind  of  cap- 

ital, suspicion  of  capital  in  the  mind  of  labor.  Suspicion  is 

bred  of  fear;  fear  is  bred  of  ignorance."  The  remedy 
suggested  for  this  distrust  is  identification  of  interest;  that 
is,  payment  by  results  or  profit-sharing.  The  effect  of  sus- 

picion was  suggested  in  the  result  of  the  action  of  the  direc- 
tors in  setting  aside  £100,000,  of  an  issue  of  a  million  shares, 

for  subscription  by  the  firm's  own  employees,  with  provision 
for  advances  on  easy  terms.  Only  £10,000  worth  of  shares 
were  taken  up  by  the  workpeople.  The  company,  by  the 
way,  showed  a  profit  of  £320,659  against  £246,575  in  1918. 
Orders  received  during  1919  exceeded  those  of  1918  by  about 
20  per  cent.  Orders  received  during  the  first  two  months  of 
the  current  year  had  about  three  times  the  value  of  those 
taken  in  the  same  period  of  1919. 

To  return  to  the  new  unemployment  bill,  a  deputation  of 
the  Federation  of  Professional  and  Administrative  Workers, 
representing,  so  it  is  said,  about  a  score  of  associations  and 
some  quarter  of  a  million  members,  waited  recently  on  the 
minister  cl  I'ibor  in  order  that  the  case  of  the  brain  worker 
rather  than  the  manual  laborer  might  be  placed  before  the 
government.  It  was  claimed  that  associations  providing 
better  benents  voluntarily  should  have  the  right  to  contract 
out  of  the  act.  Further,  the  fact  was  stated  that  as  regards 
professional,  etc.,  workers  standard  rates  of  pay  did  not  as 
a  rule  obtain;  therefore  the  safeguards  proposed  against 
disqualification  if  a  man  refuses  a  job  at  less  than  standard 
rate  hardly  apply.  Equal  contributions  and  benefits  were 
claimed  for  men  and  women.  A  new  association,  by  the 
way,  has  just  been  formed  to  combat  the  notion  that  for 
equal  work  the  woman  teacher  is  entitled  to  equal  pay  with 
the  male  teacher. 

CoAi,  Supply  Unsatisfactory 

Special  attention  was  drawn  here  a  few  weeko  ago  to  the 
unsatisfactory  coal  supply.  As  to  the  Bradford  district,  it 
is  asserted  that  in  many  cases  it  was  only  possible  to  obtain 
75  per  cent  of  the  full-load  capacity  in  steam-raising  plants, 
whereas  with  better  coal  it  would  have  been  possible  to  get 
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overloads  of  10  to  20  per  cent.  The  cause  was  the  poor 
quality  of  fuel  available,  this  resulting  from  unsatisfactory 
screening  and  washing  and  from  the  operation  of  price  lim- 

itation which  withheld  any  inducement  to  collieries  in  the 
way  of  extra  profits,  to  add  to  labor  and  other  expenses  in 
this  direction. 

Increase  of  Coal  Output  Not  in  Sight 

The  hopes   of  increase  in  the  coal  output  entertained   a 
month  or  two  ago  have  not 
been  fulfilled  and  rather 
less  than  five  million  tons  a 
week  is  still  the  figure.  On 
the  one  hand,  the  miner  is 
blamed;  on  the  other,  want 
at  appliances  and  transport 
troubles  are  adduced. 

Reference  was  recently 
made  to  the  way  in  which 
engineering  firms  are  insur- 

ing supplies  of  raw  mate- 
rial by  acquiring  shares  or 

otherwise  obtaining  control 
in  steel  and  other  firms.  The 
latest  announcement  has  a 
reference  to  the  joint  action 
of  Sir  W.  Beardmore,  and 
of  Swan,  Hunter  &  Wigham 
Richardson,  Ltd.,  th»  ship- 

building and  marine  engi- 
neering concern  of  Wall- 

send,  who  have  purchased 
the  shares  of  the  Glasgow 
Iron  and  Steel  Co.  and  ac- 

quired the  Blaydon  Iron 
Works,  the  purpose  being  to 
secure  a  foundry,  a  supply 
of  steel  plates,  etc.  The 
capital  of  Swan-Hunter  is 
to  be  raised  to  £9,000,000 
hut  at  present  no  public  ap- 

peal is  to  be  made. 
The  steel  output  in  Great 

Britain,  largely  augmented 
during  the  war,  is  again  in- 

creasing, though  much  has 
yet  to  be  recovered.  Some 
thirty-five  years  ago  the 
output  of  Great  Britain  ex- 

ceeded that  of  America, 
whereas  even  in  1918  when 
the  British  output  totaled 
some     9,700,000     tons,     the 
American  output,  as  stated  in  Great  Britain,  was  36,400,000 
tons.  The  present  rate  of  British  steel  production  is  ap- 

parently nearly  25  per  cent  in  advance  of  the  1913  rate. 
As  part  of  the  new  move  to  insure  increased  efficiency 

in  works  and  offices  a  National  Institute  of  Psychology 
and  Physiology  is  being  formed.  It  is  supported  by  many 
industrial  leaders.  A  research  laboratory  is  to  be  equipped 
to  deal  with  problems  of  output  and  fatigue,  and  an  annual 
income  of  £6,000  is  regarded  as  the  minimum  on  which  to 
start  work.  The  new  institute  will  work  in  connection  with 
the  Industrial  Fatigue  Research  Board  and  the  laboratory 
and  library  will  be  in  common. 

Demand  for  Materials  Exceeds  Supply 

The  supply  of  engineering  materials  is,  generally  speak- 
ing, nowhere  near  the  demand  and  this  relates  particularly 

to  steel  plates,  sheets,  etc.  The  foundries  have  in  no  sense 
caught  up,  and  the  working  of  overtime  is  highly  re- 

stricted or,  as  is  more  generally  the  case,  refused  by  the 
workpeople. 

Notwithstanding,  for  example,  the  serious  plight  of  Great 
Britain  and  the  problem  presented  by  the  lack  of  houses, 
building-trade  workers  in  the  Manchester  district  have 
refused  to  put  in  an  extra  hour  a  day  as  overtime,  though 
before  long  the  ordinary  weekly  working  period  will  be 
reduced  from  48  hours  to  44.    All  branches  of  the  engineer- 

More  Resolutions  Against 
the  Metric  System 

By  the  National  Association  of  Machine  Tool 
Builders 

The  experience  of  Germany,  in  which  the  old  meas- 
ures are  still  in  large  use,  has  shown  that  the  change 

cannot  be  completed  even  after  a  generation  of  con- 
fusion. 

The  sale  of  many  million  dollars'  worth  of  machine 
tools  has  been  made  abroad,  by  members  of  this  As- 

sociation, especially  to  France  and  Germany,  with- 
out requirement  or  request  by  the  purchasers  for 

changes  in  general  construction  to  conform  to  metric 
measurements,  the  only  changes  being  in  adjusting 
and  measuring  screws,  the  great  majority  of 
machines  needing  no  changes  whatever. 

The  adoption  of  the  metric  system  would  entail  an 
enormous  first  cost  of  new  equipment  to  conform  to 
the  new  standards  and  a  constant  increased  cost  in 
the  maintenance  of  a  double  standard  for  repairs 
and  renewals,  and  a  consequent  increased  cost  of 
the  product  to  the  consumer. 

By  the  National  Metal  Trades  Association 

WHEREAS,  The  renewed  agitation  for  the  adop- 
tion of  the  metric  system  has  reached  the  danger 

point  and  called  into  being  the  American  Institute 
of  Weights  and  Measures  to  combat  it;  and 
WHEREAS,  The  National  Metal  Trades  Associa- 

tion is  in  full  Ejmnpathy  with  the  object  of  the  Amer- 
Institute  of  Weights  and  Measures; 
RESOLVED,  That  the  Association  make  applica- 

tion for  Association  Membership  in  the  Institute; 
RESOLVED,  That  we  urge  all  our  members  to 

lend  their  co-operation  to  this  work  by  joining  the 
Institute  as   Corporation   Members. 

ing  and  machinery-building  industry  have  more  orders  than 
can  be  met,  price  apparently  being  even  less  than  a  second- 

ary consideration  with  present-day  customers. 

A  Contract  for  200  Locomotives 

It  is  stated  that  Armstrong,  Whitworth  &  Co.,  Ltd.,  have 
received  a  contract  from  the  Belgian  government  for  the 
supply  of  200  locomotives,  which  will  be  built  in  the  firm's 
Scotswood  works  to  the  desig:ns  of  the  Belgian  state  rail- 

ways    administration.       In 
Great  Britain  this  has  been 

regarded  as  the  largest  or- 
der of  the  kind  ever  given, 

and,  according  to  a  state- 
ment that  has  been  issued, 

the    value    is    said    to    ap- 
proach £3,000,000. 

The  prices  of  machine 
tools  have  lately  been  ad- 

vanced by  5  per  cent  and  a 
further  advance  is  antici- 

pated in  the  course  of  about 
two  months.  This  is  not  ex- 

pected to  handicap  the  ma- 
chine-tool builder.  To  take 

an  instance  from  the  knowl- 
edge of  the  writer,  a  firm 

having  informed  one  of  its 
customers  buying  in  quanti- 

ties for  resale  that  an 
increase  in  price  would 
shortly  be  made,  the  firm  of 
merchants  wrote  back  pro- 

testing and  cauceliing  the 
order,  which  was  of  consid- 

erable proportions.  The  ma- 
chine-tool firm  accepted  the 

cancellation,  but  was  imme- 
diately told  that  the  order 

was  not  cancelled  but  pos*:- 
poned.  Nevertheless,  can- 

cellation was  insisted  on  by 
the  builders.  They  wijl 
have  no  diflSculty  in  finding 
other  customers.  Any  ,ning 
that  exists  can  be  sold. 

As  to  output,  the  writer 
was  a  day  or  two  ago  in 
the  works  of  a  firm  situated 

within  an  hour's  railway 
journey  of  London  and  em- 

ploying ratker  less  than 
1,000  workpeople  in  ma- 

chine shops  and  foundry.  The  hourly  output  here,  waa 
reported  only  60  per  cent  of  that  previously  obtained. 

What  Is  a  Machine  Tool? 
By  L.  L.  Thwing 

Someone  has  recently  asked  for  volunteers  to  make 

up  a  definite  list  of  all  tools  or  machines  that  can  prop- 
erly be  included  under  the  general  heading  of  machine 

tools.  Such  a  list  would  be  rather  long,  and  in  its  place 
I  would  like  to  offer  a  definition  that  includes  all  ma- 

chines that  are  entitled  to  be  included  in  such  a  list. 

A  machine  tool  is  any  metal  working  machine  whose 
waste  is  in  the  form  of  chips.  This  is  not  a  descriptive 
definition,  but  it  has  at  least  the  virtues  of  being  both 
definite  and  brief.  There  is  little  dispute  about  what 
a  machine  is,  and  none  about  chips.  We  know  that 
grinding  wheel  sparks  are  chips,  and  that  press  and 
shear  waste  is  not. 

It  is  evident  that  this  definition  excludes  sheet-metal 
machinery,  and  various  other  machines  that  are  often 

included  in  the  machine-tool  class,  but  I  will  not  attempt 
to  answer  any  objections  until  they  take  definite  form. 
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KS   FROM  T»l 
Valentine  Francis 

Low  I*roduction  State  of  Mind, 
Says  J.  H.  McGraw 

Outlines  Position  of  the  Business  Press 
As  a  Force  in  Increasing 

Production 

"Low  production  is  an  accepted  axiom  in  in- 
dustry throughout  the  world  today,  and  to 

bring  about  increased  production  it  is  neces- 
sary to  change  the  state  of  mind  as  well  as  the 

physical  element,"  declared  James  H.  McGraw. 
president  of  the  McGraw-Hill  Publishing  Co- 

at the  general  session  of  the  United  States 
Chamber  of  Commerce  in  convention  at  Atlantic 
City.  N.  J.,  last  week.     He  said: 

"No  greater  force  for  practical  accomplisn- 
ment  exists  at  hand  than  the  business  press  of 
America  This    huge    fabric    of    industry  >  is 
threaded  by  more  than  2.400  business  papers, 
trade  papers,  engineering  papers,  technical 
journals  and  industrial  papers.  , 

"The  one  great  problem  of  how  to  increase 
production,  which  is  facing  the  world  today 
divides  itself  into  several  major  problems.  If 
the  business  men  of  America  will  intelligently 
consider  these  major  jn-oblems.  if  they  will 
recognize  the  slow,  but  sure,  process  of  educa- tion in  the  solution  of  these  problems  the 
business  press  stands  ready  as  one  all-embracmg 
medium  through  which  the  vital  and  intimate 
needs  of  the  separate  trades  or  professions 

may  be  consistently  and  comprehensively  de- veloped. ,      , 
"If  we  mav  emphasize,  as  wc  can  emphasize, 

through  the  business  press  that  the  majority 
of  the  industrial  leaders  of  America  were  once 
workmen  that  11  out  of  the  24  railway  presi- 

dents for  example,  today,  were  on<-e  messenger 
bovs  or  clerks,  that  dozens  of  managers  and 
superintendents,  and  hundreds  of  capitalists  and 
financial  men  were  one  time  store  clerks  or 
farmer  boys  or  mill  men.  wc  will  have  at  least 

gone  part  way  toward  the  solution  of  the  so- called   labor  problem. 
"There  is  a  busniess  paper  for  practically 

every  trade  and  profession  in  the  country.  The 
editor*  of  these  papers  are  alive  to  the  fact 
that  workmen  of  today  are  managers  of  to- 

morrow and  have  an  opportunity  for  leading 
the  thinking  of  their  industries  in  no  uncertain 
way.  America  is  still  a  land  of  opportunity 
in  industry,  and  hundreds  of  business  papers 
today  are  pointing  out  individual  opportunities 
for  men  making  them  better  merchants,  belter 
engineers,  literally  acting  as  text  books  for  the 
teaching  of  common-sense  economics  in  in- 

dustry. .   ̂ .  ^   ̂. 
"The  business  press  is  pointing  out  the  prac- 

tical plans  that  have  been  and  are  being 
worked  out  in  individual  plants  for  bringing 
men  and  management  together.  We  can  make 
rules  and  we  can  agree  on  fundamentals  with 
regard  to  the  relations  between  men  and  men. 
but  no  plan  will  succeed  and  no  rule  will  work 
unless  the  white-collared  workers  in  the  office, 
who  are  responsible  for  carrying  it  out.  have  an 
actual  working  contact  either  themselves,  or 
through  others  in  sympathy  with  their  ideas, 
with   the   overall-clad   workmen   in   the  factories. 

"I  have  said  that  increased  production  and 
the  possibilities  of  increased  production  is  a 
state  of  mind.  No  body  of  men  is  more  re- 

sponsible for  this  state  of  mind  than  the  man- 
agement. There  is  just  as  much  opportunity 

for  the  development  of  the  intelligent  applica- 
tion of  management  to  industry  as  for  the  in- 

telligent application  of  machinery  to  the 
processing  materials.  The  business  press  sees 
men  and  machinery  and  material  and  capital 
put  together,  and  made  a  co-ordinate  working 
whole    by    management. 
"We  will  never  have  production  until  we 

have  maximum  skill  in  labor,  minimum  use  of 
materials,  and  maximum  skill  in  manaircment. 
Here  again  our  nation  has  led  the  world  in 
certain  kinds  of  thinking.  Periodically  we  have 
liad  waves  of  eflRciency  cross  our  fields  of  in- 

dustry. Our  drive  for  more  efTicient  operation 
ijrings  the  ideal  conditions  that  much  nearer. 
and  here  again  the  technical  press  has  had 
■and  will  always  have  an  educational  function 
in    the   forwarding   of    such    movement. 

"In  all  this  work  the  business  press  has  a 
double  relation.  It  is  evident  from  what  has 
been  said  that  one  of  its  values  is  based  on 
the  vitality  of  its  editorial  relation  to  the  in- 

dustry which  it  .serves.  It  must  draw  and  in 
worthwhile  business  does  draw,  its  editors  from 
the  industry.  They  may  be  and  are  men  of 
knowledge    of    their   particular    lines. 

"But  of  more  importance  possibly  than  the 
relation  of  the  business  press  as  a  recorder 
and  a  clearing  house  of  ideas  is  its  professional 
relation  to  its  industry  or  trade.  The  editors 
of  the  business  press  have  the  opportunity  to 
be  both  a  part  of  an  industry  and  to  stand 
on  the  side  lines  looking  out  over  Industry. 
Tbey  can  see.  because   of  their  exceptional   oi>- 

portunities  for  investigation  and  association 
with  leaders  of  their  particular  fields,  the  gen- 

eral trend  of  an  industry.  They  can  help  and 
do  help  point  out  and  chart  the  way  of  the 
industr.v.  and  they  have  a  sense  of  re8t>on- 
sibility  toward  the  public  which  that  particu- 

lar industry  may  ser\'e.  which  is  one  of  the 
fundamental    value:^    of    the    business   paper." 

Machinery  Sales  Association  Organized 
A  syndicate  of  seven  large  machinery  manu- facturitig  coiiccrtis  has  been  formed  under  the 

name  of  the  Machinery  Sales  Association.  The 
combination  takes  over  the  duties  of  a  sales 
agency  for  the  various  products  of  its  members, 
each  firm  acting  as  an  advertising  and  selling 
agenc.v  fni*   the  other  six. 

To  date  the  members  of  the  association  in- 
clude: The  Day  Machinery  Co.,  of  Buffalo. 

N.  Y.;  W.  J.  Baird  Machinery  Co..  Detroit. 
Mich.:  Scott.  Banshach  Machinery  Co..  Chicago. 
III.:  Cleveland-Duplex  Machinery  Co..  Cleveland. 
Ohio;  Siefreat-Woodruff  Co..  Cincinnati  and  Day- 

ton. Ohio:  McCoy-Br;indt  Machinery  Co.,  Pitts- 
burgh. Pa.;  and  the  Eastern  Machinery  and 

Equipment  Co.,  Philadelphia,  Pa. 
G.  J.  Hawkey,  of  the  Cleveland-Duplex  Co. 

is  secretary  of  the  association. 

Peru     Ratifies     Pan-American     Trade- 
Mark  Convention 

A  cable  from  the  American  legation  at  Liiii&. 
Peru,  announces  the  ratification  by  the  Peru- 

vian Congress  of  the  International  Trade-Mark 
Convention  on  April  14.  1920.  Including  Peru. 
six  South  American  countries  have  ratified  the 
convention  and  only  the  ratification  by  one 
additional  country  is  necessary  to  complete  the 
number  rciiuired  for  the  establishment  of  the 
registration  bureau  at  Rio  de  Janeiro,  which  is 
to  have  charge  of  the  registrations  for  the 
southern  group.  According  to  a  recent  an- 

nouncement by  the  Director  of  the  Interna- 
tional Bureau  for  the  Registration  of  Trade 

Marks  at  Habana.  the  privileges  of  interna- 
tional registration  through  the  Habana  bureau 

have  been  extended  to  the  ratifying  countries 
of  the  southern  group  of  States,  pendinp  the 
establishment  of  the  second  bureau  at  Rio  de 
Janeiro. 

Frevert    Machinery    Co,    Acquired    by 
Peter  A.  Frasse  &  Co.,  Inc. 

The  announcement  has  been  made  that  Peter 
A.  Frasse  &  Co..  Inc..  New  York,  has  purchased 
the  stock  of  machinery  and  merchandise,  and 
the  good-will  of  the  Frevert  Machinery  Co.. 
of  38  Vesey  St..  New  York.  All  of  the  em- 

ployees of  the  latter  company  will  continue 
with  Peter  A.  Frasse   &  Co..    Inc. 

The  Frevert  Machinery  Co.  has  been  in  busi- 
ness since  1906  and  is  well  known  to  the  trad- 

a^  a  dealer  in  a  general  line  of  metal-working tools  and  machines  of  every  description.  It  has 
acted  as  agent  for  many  prominent  manufactur- 

ing concerns,  among  which  mitrht  be  mentioned 
the  R.  A.  Kelly  Co..  Ofiio.  crank  shnpers;  Read- 

ing Chain  and  Block  Corp..  Reading.  Pa.,  mul- 
tiple gear  chain  hoists:  W.  Robertson  Machinery 

and  Foundry  Co..  Buffalo.  Economy  hacksaws; 
F.  J.  Lindgren  &  Co..  Rockford.  111.,  drills: 
Richert  &  Shaffer  Co..  Erie.  Pa.,  tapping  ma- 

chines; Builders  Iron  Foundry.  Providence 
grinding  and  buffing  machinery;  Woods'  Turret Machine  Co..  Brazil.  Ind..  turret  machines; 
Alban.v  Hardware  and  Specialty  Manufacturing 
Co.,  Albany.  Wis..  12  in.  high-speed  drills; 
Diamond  Machine  Co..  Providence,  emery  grind- 

ing and  polishing  machinery:  Walcott  Lathe 
Co..  Jackson.  Mich.,  lathes,  shapers  and  rack cutters. 

i^'  T.  Tucker  and  H.  B.  Slate  of  the  sales 
force  of  the  Frevert  Machinery  Co.  will  con- 

tinue with  Peter  A.  Frasse  &  Co.  They  have 
a  wid*^  experience  in  the  machinery  line,  and  are 
well  known  to  the  trade  in  the  territory  covered 
by  New  York  State  and  parts  of  New  Jersey. 
Connectictit.  Rhode  Island  and  Delaware. 

Governing  Boards  of  Founder 
Societies  Meet  in  Chicago 

Consider     Plan     to     Amalgamate     All 
Engineering    Societies   to   Promote 

Teamwork    Among    Engineers 

At  the  suggestion  of  the  Western  Society 
of  Engineers  the  governing  boards  of  the  four 
founder  societies  met  in  Chicago  on  April  1ft 
and  "20.  to  consider  a  plan  for  uniting  all  Chi- 

cago engineers  into  one  society  for  combined 
action  in  technical  and  professional  advance 
ment  and  public  affairs.  The  meeting  was  also 
planned  to  (rive  an  opportunity  for  a  discus- 

sion of  the  inter-relations  of  the  Western  So- 
ciety of  Eneineers  and  the  Chicago  chapters 

of  the  founder  societies  as  well  as  the  gienera! 
plans  for  service.  The  opportunity  _  for  a  gen- 

eral interchange  of  ideas  between  the  various 
representative  bodies  came  at  a  hinch«H>n  on 
Tuesday.  The  problems  confronting  each  so- 

ciety were  taken  up  at  individual  meetings  of 
the  respective  touncils  throughout  the  two  days. 

On  Monday  evenine'  there  was  a  (''^i't  of the  joint  eneineering  societies,  at  which  A. 
Stuart  Baldwin,  past  prf'^tdent  of  th  ■  Wcster-i 
Society  of  Erieincers.  officiated  as  toast  master - 
In  his  opening  remarks.  Mr.  Baldwin  referred 
to  the  four  founder  societies  as  the  founda- 

tion on  which,  all  other  enEineering  association** 
had  been  formed,  and  to  their  early  tendency 
toward  senaration  and  division,  each  new  so- 

ciety specializinsr  in  its  owti  particular  field. 
Recently  the  pendulum  h.ns  swung  in  the  op- 

posite direction,  and  enrincers  of  the  present 
day  are  drawing  more  closely  together.  Thev 
realise  that  in  union  there  is  strength  and 
that  maximnm  .service  can  result  only  throueh 
unison   of   effort    and   cn-operanon. 

The  toast  master  called  in  turn  upon  Arthur 
P.  Davis,  president  of  the  American  Society  of 
Civil  Engineers;  Arthur  Fletcher,  represenlin-r 
the  American  Institute  of  Mining  and  Metal- 

lurgical Engineers:  Fred  J.  Miller,  president  of 
the  American  Society  of  Mechanical  Eneineera. 
and  Calvert  Townlev.  president  of  the  Ameri- 

can Institute  of  Electrical  Eneineers,  Each 
spoke  of  the  change  in  the  last  five  years 
which  has  brought  th**  recoenition  that  to 
keep  abreast  of  the  times  all  societies  must 
broaden  their  fields  and  functions  and  that 
tbey  should  always  stand  ready  to  adopt  new ideas. 

It  was  conceded  that  there  was  need  for 
more  teamwork  amone  eneineers,  and  in  or<ler 
to  do  effective  work  for  the  city,  the  state  and 
the  nation  they  should  combine.  There  should 
be  publicity  to  enlighten  the  public  about  en- 

gineers and  their  work  eo  that  cnnfidpncp  mi'^ht 
be  placed  in  their,  judgment.  In  rendering  serv- 

ice to  the  public  i.t  was  the  th(>\icht  that  view^ 
expressed  should  be  on  the  technical  side  of 
the  fluestion.  In  other  words,  the  engin*'*'r should  in  a  sense  be  an  expert  witness,  not  a 

politician.  ' 

By  joint  activi^  thert  wa»  expectation  of 
def>lir>2r  mor"  effectively  than  ever  before  with 
public  matters. 

Thcit*  are  one  hundred  thousand  engineers 
in  the  country  separated  into  many  organiza- 

tions, each  doing  something  in  its  own  way. 
If  they  could  be  made  to  understand  that  no 
attempt  was  beintr  made  to  interfere  with  their 
work,  and  that  they  were  reauested  to  partici- 

pate only  in  ouestions  of  public  interest,  they 
should  be  willing  to  co-operate  and  it  was  the 
consensus   of   opinion    that    they    would. 

As  the  closing  event  in  a  most  enjoyable  eve- 
nine-,  enlivened  bv  community  siniring  and  an 
orchestra.  Dr.  Theodora  G.  Soares.  of  the 
facultv  of  the  t^niversity  of  Chicago,  delivered 
an  address  on  "Efficient  D'^mocracy."  He  im- 

pressed the  audien(*e  with  the  need  of  co-oper- ation and  more  able  direction  in  the  ereat 
undertakings  of  th"  day — -that  the  problem  is 
not  to  find  big  things  to  do.  but  to  find  enoueh 
big  men  to  do  the  work  waiting  for  them. 
Also  the  need  for  expert  advice  in  questions  of 
finance,  education,  engineering  and  for  a  more 
intelligent   democracy  to   choose  its  expcts. 

From   Elevators   to  Machine  Tools 
Announcement  has  been  made  that  the  Stand- 

ard Plunger  Eh-v.itor  Co..  of  Jamesville.  Ma.ss.. 
will  discontinue  the  manufacture  of  complete 
elevators  and  will  devote  its  entire  efforts  to 
the  production  of  machine  tools.  The  company 
will  specialize  in  the  building  of  metal  planers. 

A.  L.  De  Leeuw  With  Illinois  Tool 
Works 

A.  L.  De  Liceuw  has  associated  himself  in  an 
advisory  capacity  with  th"  Illinois  Tool  Works 
of  Chicae-o.  and  will  be  located  at  the  New  York 
branch,  l*??  Water  Street.  Mr.  De  Leeuw  ha-* 
an  international  reputation  built  up  by  years 
of  study  and  practical  experience. 

Cutter  and  milling  problems  will  be  handled 
by  Mr.   De  Leeuw  in   the   Eastern   district. 
A  complete  stock  of  hirh-speedsteel  tools 

will  also  be  carried  by  the  Illinois  Tool  Works 
in  its  new  and  greatly  enlarged  Quarters. 
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A.  S.  M.  E.  Program  for  Its 
Annual  Meeting 

Headquarters  in  Hotel  Statler,  St.  Louis 
— Some  of  the  Papers  to  Be  Read, 

and  Subjects  for  Discussion 

The  ppofrram  for  the  1020  meeting-  of  the 
American  Society  of  Mechanical  Engineers  has 
just  been  announcetl.  The  -meeting-  will  be  held 
at  St.  Louis.  Mo.,  May  24  to  27.  with  head- 

quarters at  the  Hotel  Statler.  SuDjects  for 
discussion  comprise  Aeronautics,  with  important 
data  from  the  Air  Service  at  McCook  Field. 
Dayton.  Ohio,  and  from  the  Bureau  of  Stand- 

ards: Appraisal  and  Valuation:  Industrial  Hous- 
ing: River  Transportation,  a  subject  of  pressing- importance  in  the  Mississippi  Valley;  Foundry 

Practice,  dealing  with  cast  iron,  steel  castine-s. malleable  castings,  die  castings,  alloys,  etc.: 
Power  and  Combustion,  including  stokers,  pul- 

verized fuel,  feedwatcr  heaters,  and  feedwater 
treatment;  and  miscellaneous  topics,  amonf? 
whi<-h  are  Screw  Threads. 
Weirs.  Flow  of  Air  and 
Gases,  Heat  Transmission. 
etc. 
Two  papers  have  come 

from  Government  sources, 
one  by  Lieut.  E.  R.  Jack- 

son. Tank  Trailer  and 
Tractor  Division.  U.  S.  A.. 
on  The  First  Transcontinent- 

al Motor  Convoy;'  and  the 
other  by  Lieut.-Col.  H.  W. 
Miller.  Artillery  Division, 
U.  S.  A.,  on  The  German 
Defcn'^es  on  the  Coast  of 
Bel^nm.  These  timely  and 
interesting  papers  will  be 
illustrated  by  slides  "  and moving  pictures. 

A  =  large  excursion  is 
planned,  en  route  to  St. 
Louis.  to  the  wonderful 
plant  of  the  Mississippi 
River  Power  Co.,  at  Keokuk: 
and  following  the  meeting 
there  is  to  be  a  trip  to  the 
oil   fields  at  Tulsa.  Okla. 

At  St,  Louis  an  enter- 
tainment program  of  ex- 

treme interest  has  been  ar- 
ranged by  the  Local  Com- 
mittee, with  a  banquet,  an 

entertainment  at  the  open 
air  municipal  theatre  and 
visits  to  many  points  of 
interest .   «   

Blast     Furnace     at 
Newcastle 

A  new  and  up-to-date 
blast  furnace  is  being  erected 
at  Natal,  Newcastle.  Australia.  This  furnace 
will  include  all  modern  appliances.  It  is  at 
first  intended  to  manufacture  cast-iron  pipes 
and  the  management  is  in  negotiation  for 
machines  working  on  the  centrifugal  principle. 
Another  line  will  be  heavy  iron  and  steel  cast- 

ings, using  a  -side-blow  converter  for  making 
steel,  to  be  followed  later  by  open-hearth  fur- 

naces and  a  heavy  28-in..  three-high  rolling  mill. 

Westinghouse  Opens  Largest 

Employees'  Cafeteria 
On  April  0.  when  the  largest  industrial  eating 

place  in  the  world  was  officially  opened  by  (he 
West  in  tf  house  Electric  and  Manufacturing  Co., 
East  Pittsburgh,  Pa.,  evidence  was  given  of  what 
the  larger  manufacturers  of  today  are  doing  in 
the  way  of  providing  for  the  comforts  of  their 
employees.  This  new  cafeteria  which  is  a 
three-stfiry  reinforced-concrete  and  brick  build- 

ing. 2.*iti  X  100  ft.,  has  a  seating  capacity  on the  first  two  floors  alone  of  nearly  2.600 
persons.  In  addition,  on  the  third  floor  is  a 
dining  room  with  a  capacity  of  500  and  an 
auditorium    with    a    seating    capacity    of    1.000. 

One  of  the  main  features  is  the  fact  that 
there  are  no  steps  in  the  main  part  of  the  build- 

ing. Gradual  inclines  or  ramps  are  used  ex- 
clusively in  order  to  facilitate  moving  the 

diners  from    lloor  to  floor. 
The  first  and  second  floors  are  devoted  to 

cafeteiia  ser\'ice.  a  section  being  reserved  for 
women    employees    of   the   compiiny. 

The    ca  f  eteria    is     equijiix  ■'  1     wit  h     the     most 

F.  F.  Beall  Heads  Gray  Motor 
Corporation 

Formerly  Vice  President  of  the  Packard 
Motor  Car  Co. — New  Concern  Cap- 

italized at  $4,000,000 

F,  F.  Beall  has  accepted  the  presidency  ot 
the  Gray  Motor  Corporation,  a  newly  formdd 
$4,000,000  automobile  concern.  Mr.  Beall  for 
the  last  seven  years  has  been  vice-president  In 
charge  of  manufacturing  of  the  Packard  Motor 
Car  Co.  Associated  with  Mr.  Beall  are  a 
number  of  prominent  Detroit  automobile  men. 
including  William  H.  Blackburn,  formerly  pro- 

duction manager  of  the  Cadillac  Motor  Car 
Co..  who  is  factory  manager  of  the  new  Gray 
Corporation.  The  company's  securities  have been  underwritten. 
The  Gray  Motor  Corporation  capitalization 

consists  of  400.000  shares  of  class  A  stock. 
par  value  $10,  and  400,000  shares  of  class  B 
stock  of  no  par  value.  Later  a  syndicate  offer- ing will  be  made.  The 

plant,  equipment  and  busi- 
ness of  the  Gray  Motor  Co.- of  Detroit,  builders  of  the 

Victory  motor,  have  been  ac- 
quired and  the  body  will  be 

designed  by  Briscoe  and 
Storey,  under  plans  origin- 

ated by  the  Benjamin  Briscoe 
and  Stahl  Eng-ineering  Co 
It  is  stated  that  the  new 
company  starts  business  with 
an  assurance  of  capacitv 
orders,  for  beside  the  domes- 

tic demand  arrangements 
have  already  been  perfected 

for  the  sale  of  the  Gray  ear- in  Europe  and  other  foreign 
countries.  It  is  planned  to 
produce  30.000  cars  annually 
upon  which  production  the 
management  estimates  net 
earnings  of  over  $:i.000  000 
after  full  allowance  for  taxes 
and  depreciation. 

Secretary  of  Navy  Authorizes  Sale  of 
30,000  Tons  of  Steel 

The  Secretary  of  the  Navy,  in  view  of  the 
continuation  of  the  shortage  of  manufacturers' steel,  has  authorized  the  sale  of  an  additional 
30.000  tons  of  steel  held  by  the  Navy.  This 
is  the  se<;ond  quantity  of  steel  which  the  Navy 
has  put  on  sale  recently,  the  first  sale  being 
held  about  six  weeks  ago.  There  are  include:! 
in  this  sale  most  of  the  merchantable  types  of 
steel,  including  plates,  sheets,  rods,  billets, 
angles,  channels  and  I-beams.  Bids  will  be  re- 

ceived up  to  May  5.  1930.  at  Bureau  of  Supplies 
and  Accounts.  Navy  Department,  Washington. 
D.  C.    for   this  steel. 
A  catalog  may  be  obtained  upon  renuest 

showing  the  size,  physical  and  chenrcal  char- 
acteristices  of  every  piece  of  steel  offe  ed. 
Purchasers  may  select  the  exact  pieces  which 
they  may  require  and  all  offers  will  be  con 
sidered  either  for  small  or  large  quantities. 

The  Shaw-Walker  Co..  of  Muskegon,  Mich., 
is  buildine:  a  new  addition  and  will  buy  addi- 

tional   press    equipment    later. 

THE    WESTINGHOUSE    CAFETERIA 

modern  labor-saving  conveniences  that  are 
obtainable.  On  the  first  and  second  floors  are 
eight  ser\ice  counters,  sixteen  cnffp"  urr's.  milk 
freezers  with  a  capacity  of  40  gal.  each,  and 
sanitary    drinking    fountains. 

Soiled  dishes  are  carried  from  the  first  and 
third  floors  to  the  second  floor  where  two  large 
motor-driven  dish  washers  are  installed,  which 
wash    and   dry   the   dishes, 

A  portion  of  the  first  floor  adjacent  to  the 
cafeteria  is  fitted  up  with  a  motor-driven  wash- 

ing-machine mangles,  steam  dryer  for  the  pur- 
pose of  washing  and  drying  linens,  motor- 

driven  ice-cream  freezer  with  a  capacity  of  10 
pal.  and  an  ice-making  machine  with  a  capacity 
of  2.000  lb.  every  1*2  hr.  The  ice  manufactured 
is  to  be  ust^  for  the  purpo.se  of  packing  ice 
cream,  cooling  butter,  making  iced  tea,  lemon- 

ade, etc.  There  is  also  an  ice-cream  storage 
artificially  cooled. 

All  food  will  be  cooked  on  the  third  floor 
and  will  be  supplied  to  the  cafeterias  by  sub- 
conveyors.  The  kitchen  is  equipped  with  every 
possible  method  of  convenience,  including  large 
gas  ranges  as  well  as  double  unit  combina- 

tion gas  and  coal  ranges,  steam  meat  roaster. 
steam  service  table,  potato  peeler  which  peels 
40  lb.  of  potatoes  in  less  than  'Z  min.,  bread 
cutter,  potato  masher,  and  a  coffee  um  for 
dining-room  service.  Two  steam -heated  kettles 
with  a  capacity  of  60  gal.  each  are  used  to 
make  soup.  There  is  also  an  electrically  heated 
pie  baker  with  a  capacity  of  Or>  pies  in  15 
to  20  min..  one  largo  refrigerator  for  cooling 
meats  and  two  smaller  ones  to  cool  vegetables 
and  dairy  products.  All  the  refrigerators 
throughout  the  plant   are  cooled  by  brine  pipes. 

Bv  means  of  the  auditorium  on  the  thirdi 
floor  a  suitable  meeting  place  for  the  various 
employee  organizations  is  provided. 

Expansions    in    the.  :. 
Link-Belt    Co. 

The   increasing  amount   of 
business  In  its  line  has  made 
it  necessaiy  for  the  Link-Belt 
Co.,   Chicago,    111.,   to  plan    a 
very    extensive    program    for 
expansion      of      its      various 
manufacturing      plants.        At 
the  In<lianai)olis  chain  works 
two  new  furnaces  have  been 
added  in  the  last  few  months. 
making  a  total  of  eight.    The 
Link- Belt    Co.     has    also    re- 

cently    purchased     the     Fairmount     FoumlJ-y     at Philadeljihia.    which   will  be  used  an  an   adjunct 
to    the   Eastern    works,    supplying   it    with    gray- 
iron   castings.      New   office   buildinjfs    arc   planned 
or   uiVder  construction    at   both    th'^  Philadeljihia 
and  Chicago   works,   and   at   the   foiu.dry   of   the 
latter   works,    a   new    convej-ing   system   is   being installed  to  speed  up  the  output. 

Machinery   Club  of  Chicago  Votes 
The  fourth  annual  election  to  fill  vacancies 

on  the  board  of  governors  of  the  Machinery 
Club  of  Chicago  was  held  on  April  30.  1920. 
The  following  members  were  elected  to  serve  for 
a  term  of  three  years:  Charles  J.  Becker,  E.  L. 
Essley.   J.    R.    Porter   and   A.   G.    Bush. 

After  having  been  toni  up  for  several  months 
while  extensive  alterations  were  being  made  in 
the  club  rooms,  the  club  is  now  fully  settled 
and  enjoying  the  additional  space  which  was 
secured  on  the  same  floor  of  the  building  they 
had  been  occupying.  The  dining  room  and 
kitchen  were  both  enlarged  and  the  billard  room 
has  received  the  addition  of  two  new  billiard 
tables.  The  old  lounging  room  has  been  changed 
from  the  east  to  the  northwest  corner  of  th? 
building,  the  space  it  formerly  occupied  having 
been  added  to  the  dining-room.  More  room 
was  secured  for  the  lounging  room  in  the  ad 
ditional  space  which  was  secured  by  the  club. 
The  club  has  now  a  membership  of  well  over 

1.000.^ 

'Spang^&"Oo..'"of    Butler.    Pa.,    is   building   a 
new    forge   shop. 
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Trade  Letters  from  New  York  and 
Chicago 

NEW    YORK    LETTER 

April   30,    1920. 
There  has  heen  no  noteworthy  development 

in  the  machine-tool  market  during  the  past 
week.  While  inquiries  were  not  as  numerous 
as  during  the  previous  two  ̂ h^eeks.  there  was 
a  steady  volume  of  business  reported  for  all 
lines. 

The  largest  list  was  submitted  by  the 
Koanoke.  Va..  office  of  the  Norfolk  &  Western 
E.R.  Co.  Proposals  were  asked  for  on  cutters, 
boring  machines,  lathes,  grindinf?  and  drilling 
machines.  Short  lists  were  sent  out  by  the 
Boston  Elevated  Co.,  and  the  Chesapeake  & 
Ohio   R.B.   Co. 

Although  the  embargo  on  freight  cansed  by 
the  railroad  strike  has  been  lifted 
on  the  New  York  Central  lines, 
shipments  are  slow  and  uncertain, 
and  conditions  on  the  other  roads 
affected  by  the  strike  are  still 
ehaotic.  The  expressas^  embargo 
also  is  hindering  machine-tool 
shipments. 

Deliveries  in  the  many  linen 
cannot  be  promised  inside  of 
three  or  four  months.  This  fact, 
together  with  the  uncertainty  of 
the  raw-material  market,  prevents 
many  manufacturers  from  install- 

ing new  presses  and  other  equip- 
ment to  take  care  of  present  rush 

orders.  There  is  a  growing  tend- 
ency reported  on  the  part  ol 

machinery  manufacturers  to  with 
hold  enlarging  their  plants  until 
stable  conditions  are  guaranteed 
for  the  future  in  both  the  labor 
and  raw-material  markets. 

CinCAGO  UlTTEB 

With  the  "outlaw"  rail  strike 
still  in  efleet.  though  with  con- 

stantly diminishing  force,  dealers 
have  been  working  under  a  severe 
handicap  the  past  few  days.  Con- ditions have  been  mitigatetl  to 
such  an  extent  that  shipments  into 
and  out  of  Chicago  are  proceed 
ing  with  fair  regularity  but 
shipments  fropi  any  point  through 
Chicago  are  still  under  embargo. 
The  effect  is  that  dealers  are  en- 

abled to  replenish  stocks  and  to 
ship  therefrom,  but  direct-ship- 

ment business  is  badly  interfered 
with.  No  complaiBt  is  heard  in 
the  trade  and  the  let-up  in  pur- 

chase orders  has  not  been  nearly 
BO  severe  as  might  have  been 
expected. 

Orders  and  inquiries  continue 
to  come  in  with  demand  spread 
over  a  wide  range  of  equipment 
and  origin.iting  in  an  equally  wide 
variety  of  industries.  So  diversi- fied is  the  buying  that  it  is  hardly 
possible  to  point  out  any  particu- larly notable  feature.  It  is  very 
probable  that  when  April  totals 
are  struck  it  will  be  found  thai 
new  business  booked  equals  or 
exceeds  the  amount  of  goods 
shipped.  Thus  the  gross  amount. 
of  roods  on  back  order  remainn about    constant. 

Credit  conditions,  for  the  first 
time  in  many  months,  appeal' 
tight.  This  arises  from  threij 
factors;  the  inability  of  manu- 

facturers to  make  shipment  oi> 
completion  of  goods,  thereby  in- 

creasing the  volume  of  capital  lied  up  in 
finished  stock  inventory:  the  greatly  increased 
time  consumed  in  transit,  thereby  proportion- 

ately increasing  the  length  oi  time  money  is 
outstanding  on  transactions;  and  the  general 
reluctance  of  banks  to  extend  or  renew  credits. 
This  should  cause  care  in  the  granting  of  credits 
by  machiiierv  dealers  in  the  near  future  and 
should  accentuate  the  existing  healthy  condition 
of  the  trade.  .  ,     .      ■ 

The  Krasberg  Engineermg  and  Manufacturing 
Co.  announces  that  they  are  to  discontinue  their 
tool  and  die  making  and  their  special  contract 
department,  devoting  their  entire  energies  to  the 
manufacture  of  phonograph  motors.  The  re- arrangement of  their  plant  will  give  them  a 
capacity  of  3,000  motors  a  day.  The  Pullman 
Co.  also  has  contracted  to  devote  a  great  portion 
of  its  capacity  to  turning  out  talking  machme 
cabinets. 

Engineers  to  Meet  at  St.  Louis 

The  tentative  plans  for  the  fifth  annual  con- 
vention of  the  American  Association  of  Engi; 

neers  have  been  announced  here.  The  Planters' Hotel,  St.  Louis,  will  be  the  gathering  place 
and  the  dates  have  been  made  public  as  May 
10  and  11.  According  to  the  programme  as 
announced,  the  following  subjects  will  be 
among  those  discussed  by  the  engineers;  Shall 
a  special  charge  for  special  service  be  made 
by  the  employment  department?  A  permanent 
home  for  A.  A.  E.  What  part  shall  A.  A.  E. 
take  in  the  Presidential  campaign?  American- 

ization and  man  power  engineering.  The  Fed- 
eral department  of  A.  A.  E.  at  Washington. 

Opportunities  for  the  engineer  in  civil,  struc- 
tural, mechanical,  mining  and  chemical  fields. 

Dnity  of  the  engineering  profession  in  the 
United    States. 

YTHAT   "DR."  W.  T.  CLUB   WOULD   MAKB   'EM    DO. 
Hoase  Wife:  Syrup,   90  cents  a  gallon?     het,  me  see:  a  liter  is  0.2643 

gal.     Well,  bring  me  a  liter  of  it,  and  bring  change  for  a  i'iO  bill. 

C^neral    Electric    Co.    Has    Machinery 
Sent  to  Bartlett-Hayward  Plant 

Local  machine-tool  manufacturers  who  had 
contracted  to  furnish  machines  to  the  General 
Electric  Co.  for  its  Bridgeport.  Conn.,  plant, 
which  was  formerly  the  U.M.C.  factory,  were 
notified  this  week  to  divert  the  equipment 
ordered  to  Baltimore,  Md,  The  General  Electric 
Co,  has  taken  over  the  Bartlett-Hayward  plant 
— which  was  used  to  make  ammunition  during 
the  war.  By  adding  some  machines  to  the  tools 
already  at  the  factory  the  plant  will  be  fully 
equipped  and  ready  for  operation  within  a short   time. 

♦ 
Charles  W.  Johnson 

   Charles     W.     Johnson,     assistant     director     of 
Business    with    dealers    in    supplies    continues  engineering    for   the   Westinghouse    Electric   and 

excellent.      The  removal   last    week   of   the   long  Manufacturing    Co..    East    Pittsburgh,    Pa.,    died 
standing    embargo    on    express    shipments    has  from  double  pneumonia  on  April  'Zl,   1930,  fol- removed  a  serious  annoyance. 

Ai-tuur  iiii-Klcuid,  formerly  sales  engineer  with 
the  Detroit  Tool  Co„  is  now  manager  of  the 
Cleveland  office  of  Russell,  Holbrook  &  Bonder- 
son.  Inc.,  of  New  York.  This  office  has  been 
estabhshed  for  the  purpose  of  handling  tha 
sales  of  the  Sanford  precision  centerless  eylin- 
di'ical  grinding  m.-whine.  It  is  located  at  548 
Leader  News  Building. 

Leslie  B.  Stevens  has  been  promoted  to  office 
manager    at    the    Elmwood    plant,    of    the    New 
Departure  Manufacturing  Co.,   of  Bristol.  Conn. 
Mr.  Stevens  is  a  graduate  of  Dartmouth  College. 

*  class  of  1917:   he  has  since  been 
with  the  New  Departure  company. 

C.     A.     Severin     has     been     ap- 
pointed manager  of  the  Cleveland 

branch     of     the     Becker     Milh«g 
Machine     Co.,      located      at     408 
Frankfort     St..     Cleveland.     Ohio, 
handling    its    full    line    of    milling 
machines  and  milling  cutters.    Mr. 
Severin       will       be      assisted       by 
Charles    Brandhill    who    has    been 
in   the  employ   of   the  Becker  Co. 
for  a  number  of  years. 

Paul  C.  Baldwin,  formerly  office 

manager  at  Plant  •"C."  of  the  New Departure  Manufacturing  Co..  of 
Bristol,  Conn.,  has  been  appointed 

office  manager  in  Plant  "D"  of the  company,  which  is  in  Meri- 
den.  Conn.  Plant  "C"  is  in  Etn- wood.  a  suburb  of  Hartford.  Coon. 

Charles  E.  Hildreth.  president 
of  the  Worcester  Chamber  of 
Commerce,  made  his  first  visit  to 
the  genei'al  office  yesterday  in 
several  weeks,  having  been  con- 

fined to  his  home  with  pneu- 
monia. He  was  able  to  resume 

business  and  last  week  went  to 
Atlantic  City,  N.  J.,  with  other 
delegates,  to  represent  the  cham- ber at  the  annual  meeting  of 
Chamber  of  Commerce  of  the 
United  States. 

Charles  D.  Ingram^  of  Sacketts 
Harbor.  N.  Y..  has  become  asso- ciated with  the  mutual  interaet 
department  of  the  Aluminum  Co. 
of  America,  Massena,  N,  Y. 

Lyle  B.  liarcy,  formerly  super- intendent of  the  Hart  &  Cooley 
Co..  Inc.,  New  Britain,  Conn^,  has 
become  connected  with  the  Chase 
Companies,  Inc.,  Waterbury,  Conn., 

in  the  capacity  of  research  en- 

gineer. 
Leon  B.  Stoddard,  formerly 

with  the  Pratt  &  Whitney  Co.,  of 

Hartford,  Conn.,  is  now  superin- tendent of  the  toolroom  of  the 
Gilbert  &  Barker  Manufacturing 
Co..  of  Springfield.  Mass.  Mr. 
Stoddard  has  assumed  his  new 
duties. 

F.  L.  Rowland  has  been  made 
second  assistant  treasurer  of  the 
Gilbert  &  Barker  Manufacturing 
Co..  of  Springfield.  Mass..  at  a 
recent  meeting  of  the  company 
directors.  Mr.  Rowland  has  beer 
with  the  company  since  Noveni 
bcr.  1918,  during  which  time  h.. 
was  oflSce  manager. 

A.  C.  Johnston,  formerly  chief  engineer  of 
the  Chicago  Works,  has  been  elected  a  vice 
president  of  the  Link  Belt  Co,,  and  resident 
general  manager  of  the  Chicago  plant.  He 
succeeds  Prentiss  L,  Coonley.  who  has  resigned 
in  order  to  devote  his  time  to  the  presidency 
of  the  Isko  Manufacturing  Co. 

Frank  Heffernan.  of  the  New  Departure 
Manufacturing  Co..  Bristol,  Conn.,  has  be^ 
appointed  to  have  charge  of  the  Sub-Die  work in  the  new  plant  D  of  the  company  at  Menden, 
Conn.  Mr.  Heffernan  has  been  with  the  com- 

pany over  seventeen  years,  and  is  now  with 
the  Sub-Die  department  of  plant  A.  in  Bristol. 
Edward  Keeling,  for  many  years  connected 

with  the  Traut  &  Hine  factory.  New  Britain. 
Conn.,  as  foreman  of  the  tool  department,  left 
the  employ  of   the   company   recently. 

Robert  M.  Roof,  mechanical  engineer  for  the 
Laurel  Motors  Corporation,  has  returned  from 
business  visits  to  Detroit  and  Indianapolis 

where  he  purchased  several  thousands  of  dol- lars worth  of  new  machinery  for  the  new  motor 

Short  News   Notes 

lowing   an  illness   of   only   a   few   days  ■nun.i^  i±  ■.<="  u.»^^   .,  -—   
Mr.    Johnson    was    born    Jime    30,    1874.    and       building    addition    which    is    to    be   buUt    to    the 
.»  ,„o„„.,oH   ,   ,».„  ni„„    st»t^  TT„,v^r»t.      £^;;j^5'%i^'i    ou    Sycamore   Street 

The  equipment  inquiries  recently  made  for 
the  Chilean  state  roads  will  exceed  in  value 
18.000,000. 

The  Lacey  Manufacturing  Co.,  of  Bridge- 
port, Conn.,  has  been  organized  with   a  capital      ̂    ^^        „_                ^„ 

of    $26,000.       The    company    will    manufacture      Works,   and  in  the  early  part  of  1919  was  made 
machine    tools    and    small   parts    of    machinery,      assistant  manager  of  works.     On  Jan.   1.   1920 

was  graduated  from  the  Ohio  State  University 
in  1896  He  then  entered  the  employ  of  the 
Steel  Motor  Co..  Johnstown,  Pa.  Later  he 
became  superintendent  of  the  AUis-Chalmers 
Bullock  Co.  of  Cincinnati,  Ohio,  He  entered 
the  employ  of  the  Westinghouse  Electric  and 
Manufacturing  Co.  in  1907  and  was  soon  ap- 

pointed chief  inspector.  In  1912  he  became 
general    superintendent    of    the    East    Pittsburgh 

FrankUn  G.  Hubbard,  is  president,  and  F.  E. 
Lacey  is  secretary  and  treasurer.  Mr.  Lacey 
was  formerly  connected  with  the  Bridgeport 
Gun  and  Tool  Co.  Mr.  Hubbard  is  of  the  firm 
of  Hubbard  &  Harris,  of  Bridgeport.  The  new 
company  will  begin   operations  shirtly. 

he    was    appointed    assistant    director    of    engi- neering. 
Mr.  Johnson  was  a  member  of  the  American 

Society  of  Mechanical  Engineers,  the  American 
Institute  of  .Mining  Engineers,  and  the  Engi- 

neering Society  of  Western  Pennsylvania. 

Evald  Anderson,  assistant  superintendent  of 

the  gage  room  in  plant  A  of  the  New  De- 
parture Manufacturing  Co..  in  Bristol.  Conn.. 

has  been  selected  to  have  chaige  of  the  gage 

department  in  the  new  plant  D  of  the  com- 
pany now  nearing  completion  m  Menden. 

Conn.  Previous  to  being  with  the  New  Depar- 
ture Mr.  Anderson  was  with  the  Corbin  Screw 

Corp..    of   New    Britain.    Conn. 

Harrv  G.  Stoddard,  official  of  the  Wynian  & 
Gordon"  Co..  drop-forgers,  of  Worcester.  Mass.. ha.s  been  elected  to  the  board  of  directors  of  tne 
Boston  &  Maine  Railroad  Co  at  a  meeting 
held   in    Boston.    April    14. 
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Comparative  Methods  of  Machining 

Automobile  Engme  Connecting  Rods 

Packard — Cadillac — Peerless — Chandler — Franklii^ 

By  FRED  H.  COLVIN,  Editor 
American  Machinist 

Packard 
THE  preliminary  operation  includes  heat-treatment 

which   consists   of,   first    heating  and  quenching, 

and  then   reheating  to  draw  the  temper  to  the 
desired    point.      They    are 
then    counted,    sandblasted, 

snagged   and   straightened, 

after  which  they  are  ready 

for  machining. 
The  ends  are  milled  in 

the  double-spindle  rotary 
machine  shown  in  Fig.  1, 
and  the   side  of  the   large 

end  rough-ground  to  pre.sent  a  locating  point  for  future 
operations.  Then  comes  the  drilling  and  reaming  of 
both  ends  in  the  special  machine  shown  in  Fig.  2.  This 

is  a  station-type  machine  with  double  fixtures  so  that 
each  station  handles  two  rods  at  the  same  time.  The 

ground  surface  of  the  large  end  rests  on  the  block  A, 

This  article  gives  an  outline  of  the  tnethod  used 

in  machining  the  connecting-rods  for  the  Packard 
Twin-Six.  Only  plain  rods  are  used,  two  being 
coupled  to  each  crankpin,  obviating  the  necessity 

for  the  forked  type  of  rods. 

while  a  projection  on  the  nut  B  centers  and  clamps  tne 
rod  by  means  of  an  inside  bevel  which  fits  around  the 
outside  of  the  large  boss.     This  nut  is  handled  by  the 

spanner  wrench  shown. 
The  small  end  of  the  rod  is 
centered  by  a  small  fork  C, 

which  is  operated  by  the 
star  handle  D. 

The  large  hole  is  then 

chamfered,  the  outside  fin- 
ished with  a  hollow  mill  and 

the  sides  of  the  rod  milled. 

The  outside  radius  of  the  rod  is  then  finished  in  the  ver- 
tical milling  machine,  as  shown  in  Fig.  3.  The  fi.xture 

is  a  very  simple  one  in  which  the  piston-pin  hole  fits 
over  the  stud  A,  the  forked  arm  B  supportng  the  rod 
and  swinging  it  around  the  stud  A  while  the  outside  is 
being  milled.     This  turning  is  done  through  a  worm 

1    •  mmi          ^^^=^ ^am 
■^mm     t  i^  " 
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FIG.  3.     KE-UOVING  SMALL,  END  OF  ROD 

gear  locatea  in  the  base  of  the  fixture  and  operated  by 
means  of  the  pilot  wheel  shown.  The  depth  of  cut  is 
regulated  by  moving  the  slide  toward  the  milling  cutter. 

The  grooves  or  channels  are  milled  on  each  side  in  the 

double-headed  machine  shown  in  Fig.  4 ;  this  operation 
bears  a  close  relation  to  spline  milling.  The  rod  shown 
on  the  machine  at  A  indicates  how  it  is  finished  all  over. 

The  rods  are  marked  before  any  machining  is  done 
in  order  that  when  the  rod  and  cap  are  separated  there 
can  be  no  question  as  to  where  each  belongs.  The  same 
number  is  stamped  on  each  in  the  fixture  shown  in  Fig. 
5.  This  holds  10  rods  by  nesting  them  as  shown,  and 
a  place  is  provided  at  the  side  for  the  full  set  of  num- 

ber stamps.  This  is  a  very  convenient  marking  plan 
for  any  work  of  this  kind. 

The  bolt-hole  drilling  fixture  is  shown  in  Fig.  6  and 
is  used  under  a  multiple  drilling  machine.  The  drills 
are  arranged  in  a  circle  to  conform  to  the  circular  fix- 

ture. The  spindles  at  the  left  carry  the  drills  while 
those  at  the  right  ream  the  holes.  The  drills  and 
reamers   are   lubricated   from   the  pipes  shown.      The 

FIG.  4.     MILLING  THE  CHANNELS 

central   handle   controls    the    indexing   of    the    fixture. 
After  the  bolt  holes  are  drilled  and  the  bolt  bosses 

milled,  the  cap  is  separated  from  the  rod  itself.  The 
faces  of  both  cap  and  rod  are  then  carefully  ground  on 
small  surface  grinding  machines  in  the  fixture  shown 
in  Fig.  7.  The  machine  in  the  foreground  is  grinding 
the  cap  while  the  one  in  the  rear  is  grinding  the  rod 
itself.  The  cap  is  located  on  dowels  in  the  block  A  and 
held  in  position  by  the  screw  B.  The  rod  is  located  by 
the  pin  C,  which  fits  in  the  piston-pin  hole,  and  held  by 
the  clamp  D  which  locates  it  sideways  from  the  bore 
of  the  rod.  The  grinding  of  this  joint  between  the  cap 
and  rod  plays  an  important  part  in  securing  a  well- 
seated  bearing  and  receives  particular  attention  on  that 
account. 

The  dowel-pin  holes  which  hold  the  bearings  in  posi- 
tion are  next  drilled ;  the  seat  for  the  bolt  is  spot-faced, 

and  the  hole  machine-reamed.  The  piston-pin  hole  is 
then  reamed  in  the  special  fixture  shown  in  Fig.  8, 
which  is  practically  a  hand-reaming  operation  with  the 
exception  that  power  is  supplied  by  the  air  motor 
shown.  The  large  end  of  the  rod  is  supported  at  A, 
and  there  is  a  floating  connection  so  that  the  reamer 
can  assume  a  free  position  just  as  would  be  the  case 
in  hand-reaming. 

FIG.   6.      FIXTURE   FOR    NUMBERING   RODS  AND   CAPS FIG.    6.      DRILLING   THE   BOLT   HOLES 
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FIG.    7.      UKINDING   THE   KOD   AND   CAP  JOINT FIG.    8.      "HAND"   REAMING  WITH   AIR   MOTOR 

Using  a  hand-reamed  hole  as  the  locating  point,  the 
rod  is  then  swung  on  a  large  faceplate  and  the  large 
hole  ground  to  finished  size.     After  this  the  sides  of 

the  rod  are  ground  to  the  desired  thickness  and  after 
inspection  the  rods  are  ready  to  go  to  the  assembling 
department. 

Cadillac 
1'>HE  machining  of  the  forked  type  of  connecting- rods   involves  a  number  of  operations  which  are 

not   required   in   the   plain   rod,   the  type   of  rod 
necessitating  many  precau- 

tions against  the  springing 
of   the   two   forks   and    the 
imperative  need  of  keeping 
fthem  in  perfect  alignment, 
not    only    with    each    other 

f  but  with  the  piston-pin  hole. 
'  The   transformation    sheet, 
Fig.  1,  shows  the  sequence 

1  of  operations.   Fig.  2  shows 
I  how   the    forgings    are    in- 

I  spected  to  be  sure  that  they  ^ 
[will  clean  up  during  the  machining  and  to  enable  them 
[to  be  straightened  .should  this  be  necessary.  The 
1  straightening  goes  through  two  hands  in  order  to  insure 

The  machining  of  connecting-rods  involves  a 
great  variety  of  operations,  depending  largely  on 
the  design  of  the  rod  and  the  idea  of  the  engineer 
as  to  how  much  finish  is  necessary.  This  article 
shows  the  practice  of  the  Cadillac  Motor  Car  Co. 

in  making  the  forked  i-ods  of  its  eight-cylinder 
motor.  The  rods  are  finished  all  over  in  order 
to  secure  lightness  and  vniformity  as  to  weight. 

the  forging  being  in  the  best  possible  shape  for  the  fu- 
ture operations.  The  locating  spots  on  the  small  end  are 

next  milled,  then  the  sides  of  the  rod,  and  the  locating 

points  on  the  forked  end. 

Next  comes  the  rough-mill- 
ing of  the  large  ends,  the 

milling  of  the  channel,  be- 
tween the  two  forks,  which 

is  divided  into  two  opera? 
tions,  the  burirng  of  thA 
inside  and  outside  edges, 
and  the  preliminary  inspect 
tions,  the  burring  of  the 
eration  is  shown  in  Fig.  3, 
one  gang  of  cutters  beiaig 

seen  at  A,  B,  and  C.  The  rods  are  located  on  the  surface 
at  D  and  clamped  by  E,  while  F  holds  the  small  ends 
against  the  thrust  of  the  cutter. 

liXi 
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FIG,  1.   TRANSFORMATIO.V  SHEET  OF  OPERATIONS 
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MO    2^     STRAIGHTENING  THE  FOHGINGB 
3      ROTJGH.MILLING  THE  LARGE  END  OF   ROD 
r-UI.  4.     SAWING  THE  CAP  FROM  THE  ROD -■     DRILLING  LARGE  END  OF  CONNECTING-ROD FIG.    6.      REAMING   THE   LARGE   END 

FIG.  7.     MILLING  THE  SMALT,  END 
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KIG.  8.      DRILLING  THE  OIL  HOLE 

From  here  the  rods  go  to  the  stockroom  for  issue  to 

I'-ie  heat-treating  department,  after  which  they  are 
strc.ightened  and  both  ends  milled,  the  bolts  lug  faced, 
the  caps  milled,  the  bolt  holes  drilled  and  reamed,  and 
the  caps  sawed  from  the  end  as  in  Fig.  4.  Only  one  cap 
is  cut  olf  at  a  time,  the  rods  being  held  firmly  by  small 
straps  at  A. 

After  the  caps  have  been  sawed  from  the  end  of  the 
rod  it  is  bolted  in  place  and  the  holes  drilled  in  the  fix- 

ture shown  in  Fig.  5.  This  is  a  very  substantial  fixture 
in  which  the  forked  end  of  the  rod  is  supported  by  the 

anv'il  A,  the  rod  being  held  firmly  in  position  by  the  long 
clamp  .'?.  This  is  guided  in  the  arm  C,  the  springs 
which  surr-  und  the  guide  holding  the  strap  away  from 
the  work.  The  wheel  D  affords  an  easy  method  of 
fastening  the  rod  in  position.  It  will  be  noted  that  the 
1  cd  is  located  sideways  by  means  of  the  knob  E  and 
endways  by  the  wheel  F,     The  ends  of  the  clamp  are  so 

FIG.  9.     GRINDING  LARGE  END  OK  ROD 

cut  away  as  to  allow  the  free  passage  of  the  drill  at  both 
ends.  Fig.  6  shows  the  reaming  of  the  hole  in  the  large 
end  of  the  rod.  Here  again  the  fork  is  supported  by  the 
anvil  A  and  is  firmly  held  in  position  by  the  claw  C 
operated  by  the  thumbnut  D,  while  the  lower  half  rests 
on  the  plate  B,  as  shown,  the  whole  being  supported 
by  the  substantial  guide  E  which  surrounds  the  ream- 

ing spindle.  This  guide  is  ca.st  integral  with  the  an- vil A. 

The  small  hole  for  the  piston  pin  is  next  drilled,  the 
center  distance  being  controlled  by  the  large  end  holes 
which  have  already  been  reamed.  The  small  hole  is  then 
reamed  in  a  similar  manner,  after  which  the  rods  go 
to  the  special  milling  fixture  shown  in  Fig.  7,  for  form- 

ing the  radius  at  the  small  end  The  rods  are  sup- 
ported by  a  mandrel  which  goes  through  the  holes 

A  and  B  of  the  arms,  while  the  lower  ends  are  clamped 
between  suitable  distance  pieces  to  insure  rigidity. 

Then  comes  the  drilling  of  the  oil  hole  at  the  upper 
end  of  the  rod,  as  shown  in  Fig   8,  the  rod  being  cen- 

1 
B 
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FIG.  10. TESTING  L.4RGE  KNU  FOR  ROUNDNESS 
.\ND  ALIO.NI.MENT 

PIG.    11.      INSPECTING   BOTH    ENDS OP   ROD 
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FIG.  12.     FIXTURE  FOK  .\U.\1HKK1NC;  RODS  AND  CAPS 

tered  on  the  pin  A,  which  has  a  channel  to  allow  the  free 
passage  of  the  drill,  its  position  being  located  by  the  pin 
B  which  fits  into  the  channel  of  the  rod. 

The  large  hole  is  finally  reamed  by  means  of  an  air- 
driven  reamer  in  a  floating  fixture,  which  gives  all  the 
characteristics  of  a  hand-reamed  hole.  The  large  hole 
is  then  ground  in  a  special  grinding  machine  as  shown 
in  Fig.  9. 

The  method  of  testing  the  concentricity  of  the  hole 
is  shown  in  Fig.  10,  the  rod  being  located  on  a  suitable 
boss  on  the  faceplate  A  and  held  against  it  by  the  quick- 
operating  clamps  B  and  C.  A  dial  indicator  at  D  read- 

ily shows  the  roundness  of  the  hole. 
The  inspection  of  the  rod  for  center  distance  and 

alignment  of  holes  is  shown  in  Fig.  11.  The  clo.se- 
fitting  mandrel  A  is  pushed  through  the  holes  in  the 
forked  end  of  the  rod  and  the  test  bar  B  through  the 
small  end.  The  position  of  the  test  bar  with  relation 
to  the  blocks  C  and  D  shows  the  length  of  the  rod,  the 
parallelism  of  the  holes,  and  a|so  any  twists  in  the  main 
part  of  the  rod  itself. 
When  the  rods  are  finally  completed  and,  before  the 

caps  are  removed  for  the  final  assembly,  each  rod  and 
its  corresponding  cap  is  marked  to  insure  easy  and  posi- 

tive identification.  This  is  done  by  slipping  five  rods 
over  the  bar  .4,  Fig.  12,  which  is  hinged  in  the  block  B, 
and  fastened  to  the  benchplate  shown.  The  outer  end  of 
the  bar  swings  down  on  the  block  C,  and  the  whole  forms 
a  convenient  anvil  for  the  stamping  operation.  It  is,  of 
course,  necessary  to  have  the  rods  all  in  the  same  rela- 

tive position,  which  in  this  case  means  that  the  long  end 

of  the  piston-pin  boss  is  to  the  right. 

Peerless 
A  LTHOUGH  the  Peerless  motor  is  of  the  8-cy Under 
l\  V-type,  it  uses  the  plain  connecting  rod  instead 

X  .A.  of  the  forked  type.  These  rods  are  comparatively 
simple  to  machine,  there 
being  but  15  operations  in 
addition  to  the  various  in- 

spections. The  transforma- 
tion sheet.  Fig.  1.,  shows  the 

machining  operations  which 
are  illustrated  by  halftones, 
the  first  machining  opera- 

tion being  shown  in  Fig.  2. 

This  is  a  double  fixture  for  milling  the  sides  of  the  i-od, 
and  the  clamping  arrangement  is  both  unusual  and  in- 

teresting.   This  differs  from  the  clamp  used  by  the  Win- 

ton  Co.  in  having  each  clamp  independent  of  the  other. 
The  clamps  on  the  nearest  rod  are  pivoted  at  A.  The 
arm  B,  which  holds  the  large  end  of  the  rod,  carries  the 

heavy  screw  D,  which  bears 
on  the  lever  C.  In  this  way 

While  the  amount  of  production  has  its  effect  on 
the  quantity  of  equipment  and  on  the  vse  of 
specially  designed  machinery,  familiarity  wifh 
modern  methods  enables  the  economical  machin- 

ing of  parts,  ei'en  on  a  comparatively  small  scale. 

the  tightening  of  the  screw 
clamps  both  ends  of  the  rod 
and  equalizes  the  pressure 
so  that  it  is  firmly  held 
against  the  milling  cut. 
The  illustration  shows  very 

clearly  how  the  rod  is  cen- 
tered at  each  end  and  also  the  type  of  milling  cutter 

used.  This  cutter  has  forged  inserted  blades  which  pre- 
sent a  sharp  shearing  angle  to  the  metal.  The  fixture  is 

PIG.  1.     TRANSFORMATION  OP  OPERATIONS 
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FIG.  2.     MILLING  THE  ENDS 

mounted  on  an  indexing  base  to  be  easily  reversed,  so 
that  both  ends  of  the  rods  may  be  milled  at  one  setting. 

The  bolt  holes  are  next  drilled  in  the  fixture  shown 
in  Fig.  3.  This  holds  four  rods,  so  that  half  the 
fixture  can  be  loaded  or  unloaded  while  the  four  bolt 
holes  are  being  drilled  in  two  rods.  The  small  end 
of  the  rod  rests  in  the  V-shaped  opening  at  A,  being 
backed  up  against  the  pin  B.  The  upper  end  of  the 
rod  is  held  by  the  clamp  C  in  the  usual  manner. 

In  the  next  operation,  shown  in  Fig.  4,  both  ends 
of  one  bolt  boss  are  faced  by  the  cutters  A  and  B; 
at  the  same  time  the  slitting  saw  C  separates  one  side 
of  the  cap  from  the  rod.  The  fixture  holds  two  rods, 
one  on  each  side  of  the  central  bar  D,  and  is  so 
arranged  as  to  be  readily  turned  over  for  milling  and 
slotting  the  other  side.  The  work  is  simply  fed  under 
the  cutter  until  both  rods  are  cut  on  one  side,  and 
then  the  fixture  reversed  so  as  to  complete  this  opera- 

FIG.    3.       DRILLING    BOLT    HOLES 

lion  at  the  one  setting.     A  substantial  manufacturing 
type  of  milling  machine  is  used  for  this  purpose. 

The  caps  are  then  bolted  to  the  rods,  which  then 
go  to  the  special  fixture,  shown  in  Fig.  5,  for  rough- 
and  finish-boring  both  ends  of  the  rod.  The  boring 
operation  requires  almost  no  explanation,  as  the  con- 

struction of  the  fixture  is  very  clearly  shown.  The  rods 
are  loaded  at  the  front  of  the  fixture  and  the  table 
turned  to  the  left,  so  that  the  roughing  drills  come  into 
play  first.  Slip  bushings  are  used  to  accommodate  the 
different  size  drills  and  reamers.  These  bushings  fit 
inside  the  hollow  clamping  nuts  A  and  B,  the  lower 
end  of  the  rod  boss  fitting  into  a  suitable  centering  cup. 

Broaching  Both  Ends 

Following  the  drilling  and  reaming  comes  the  broach- 
ing of  both  ends  of  the  rod  in  the  double-broaching 

machine  shown  in  Fig.  6.  This  practice  is  almost 
identical  with  that  of  the  Locomobile  Co.,  and,  as  seems 
to  be  usual  in  such  cases,  the  locating  pins  A  and  B 
are  not  considered  necessary  in  actual  use.     The  guide 

no.    4.    MILLING   BOLT   BOSSES    AND   CUTTING    OFF   CAPS FIG.    5.      DRILLING    AND    REAMING   BOTH    ENDS 
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FIG.    8.      MIIJ^ING    SMALL   END 

block  C  supports  the  broaches  during  the  first  portion 
of  the  cut  and  prevents  any  tendency  of  sagging,  due 
to  the  overhang. 

Finishing  the  Small  End 

The  outside  of  the  small  end  of  the  rod  is  then 
hollow-milled  in  a  substantial  drilling  machine,  as  shown 

in  Fig.  7.     A  hollow-mill  having  long  inserted  cutters 

is  used,  as  can  be  seen,  with  the  connecting  rod  located 

over  a  pilot   in   the   pi.ston-pin   hole. 
The  rounding  of  the  outside  of  the  piston-pin  boss 

is  shown  in  Fig.  8.  Here  a  substantial  milling  cutter 

is  held  in  the  vertical  milling  attachment  on  a  knee- 
type  milling  machine,  while  the  connecting  rod  is 
mounted  on  the  stud  A  with  the  outer  end  supported 

in  the  handle  B.  This  is  a  hand-feed  operation,  the 
connecting-rod  being  swung  slowly  by  hand  around  the 
stud  A  until  the  outside  of  the  piston-pin  boss  has  been 
properly  milled.  Suitable  stops  are  provided  to  limit 

the  swing  of  the  connecting-rod  and  pi-event  cutting  into 
the  rod  itself. 

This  leaves  only  the  final  burring  to  remove  all  sharp 

edges,  and  the  in.spection  to  insure  that  the  holes  are 
parallel  and  the  rods  straight.  Separate  bearings  are 
used  in  both  ends  of  the  rod,  and  after  these  are  in 

place  the  rod  is  ready  to  go  to  the  assembling 

department. 

Chandler 
THE  output  of  the  Chandler  shop  is  sufficiently  large 

to  warrant  the  use  of  special  tools  and  machines, 

and  it  is  interesting  to  note  the  simplicity  of  .some 
of  those  which  have  been  designed  for  this  purpose. 

The  principal  operations  are  described  in  this  article. 

One  of  Ihe  first  opera- 
tions is  the  milling  of  both 

ends  of  the  rod  in  the  dou- 
ble-spindle Becker  machine 

shown  in  Fig.  1.  Each 

spindle  carries  straddle- 
mills  which  machine  the 

ends  of  both  bearings  by 

the  continuous-m  i  1 1  i  n  g 
method.  The  rods  are  lo- 

cated by  their  bolt  bosses  as  can  be  seen,  and  are  sup- 
ported under  the  channel  sections  so  as  to  bring  the 

small  ends  into  proper  position.  Flooded  lubrication  is 
used. 

The  rods  are  next  rough-drilled  in  the  simple  fixture 

Connecting-rod  machining  operations  i?i  the 
Chandler  plant  are  typical  of  the  rnamifucturing 

methods  employed  to  get  quantity  prod'irtion. 
Double-spindle  and  Lincoln-type  :'iiUing  machines 
and  multiple-spindle  drilling  marhincH  handle  the 

major  part  of  the  job. 

shown  in  Fig.  2.  The  large  end  of  the  rod  is  located 
at  A  by  the  bolt  bosses  and  the  outside  of  the  cap,  while 

the  piston-pin  end  is  centered  and  held  by  the  sliding 
block  B.  Independent  fixtures  are  used  on  the  long 
table  of  a  gang  drill.   Next  comes  the  drilling  of  the  bolt 

holes  in  the  indexing  fixture 

shown  in  Fig.  3.  The  ends 
of  the  rod  are  located  by 

studs  A  and  B,  and  the  drill 
bushings  are  carried  in  the 

casting  C,  which  acts  as  a 
reservoir  for  the  lubricant 
and  insures  the  drills  being 
always  surrounded  by  it. 

The  machine  is  of  the  mul- 
tiple-spindle-drilling type  and  it  both  drills  and  reams 

the  bolt  holes  as  the  connecting-rods  are  indexed  from 
point  to  point. 

The  caps  are  sawed  from  the  rod  in  a  somewhat  un- 
usual manner  on  a  double-headed  Lincoln  type  milling 
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FIG.  1.     MILLING  BOTH  ENDS  OF  THE  ROD 

FIG.  3.     DRILLING  BOLT  HOLES 

machine  as  shown  in  Fig.  4.  The  left-hand  head  carries 
the  three  cutters  A,  B  and  C  on  the  arbor  D,  this  arbor 
being  supported  in  the  outboard  bearing  at  E.     The 

FIG.   2.      DRILLING  BOTH  ENDS  OP  THE   ROD 

spindle  of  the  right-hand  head  carries  a  similar  arbor 
which  is  supported  at  F.  The  arbor  on  the  right-hand 
head  carries  a  duplicate  set  of  cutters  which  mill  the 
ends  of  the  bolt  bosses  and  cut  off  (the  caps  at  the  lower 
side  simultaneously  with  the  upper  cutting.  This  fix- 

ture, which  handles  two  rods  complete  at  one  passage 
through  the  cutters,  is  made  double  and  carries  a  pair 
of  rods  on  each  side  of  the  supporting  arms  G  and  H. 
By  this  means,  one  side  of  the  fixture  is  loaded  while  the 
work  in  other  side  is  being  milled.  The  fixture  is 
then  reversed  so  that  the  operation  is  practically 
continuous. 

A  Simple  Drilling  Feature 

A  simple  fixture  for  drilling  the  oil  hole  through  the 
top  of  the  rod  into  the  large  bearing  is  shown  in  Fig.  5. 
After  drilling,  the  fixture  is  moved  under  the  next 
spindle  carrying  the  countersink  for  the  upper  end  of 
the  holes  which  is  to  allow  the  oil  to  enter  easily.  This 
fi.xture  is  easily  and  quickly  handled,  and  the  rod 
clamped  or  released  almost  instantly  by  the  hand nut  A. 

I 
I 

FIG.    4. DOUBLE    FIXTURE    FOR    MILLING    BOLT    BOSSES 
AND  CT'TTTNG   OFF  CAPS 

FIG.   5.      DRILLING  OIL 
HOLBS 
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Franklin 
THE  first  operation  is  to  anneal  the  forgings  so  as 

to  remove  all  internal  stresses.  They  are  then 
sandblasted  and  squeezed  between  heavy  dies  in 

what  is  almost  a  coining  operation,  to  set  the  metal  and 
compress  it  as  much  as  possible. 

Then  comes  the  hand-straightening,  should  this  be 
necessary,  which  is  followed  by  a  preliminary  inspection 
and  heat-treatment,  this 
being  again  followed  by 
sandblasting  and  inspec- 

tion. The  machining  opera- 
tions follow: 

The  operations  are  shown 
in  outline  by  the  transfor- 

mation sheet  in  Fig.  1,  tne 
first  being  to  grind  all  four 
faces,  using  a  special  table 
on  a  Blanchard  grinding  machine,  as  shown  in  Fig.  2 
On  account  of  the  difference  in  the  width  of  the  two  ends 
of  the  rod,  it  is  necessary  to  make  two  operations  of 
this,  the  first  finishing  the  faces  of  the  large  end,  as 
shown  in  Fig.  2,  this  being  followed  by  grinding  the 
face  of  the  small  end  at  the  same  setting.  This  simply 
means  moving  the  table  so  the  wheel  will  clear  the  largo 
bosses,  and  lowering  the  wheel  into  contact  with  the 
smaller  ends. 

Fig.  2  also  shows  how  the  rods  are  held  so  as  to 
utilize  as  small  a  diameter  plate  as  possible,  and  at  the 
same  time  grind  16  rods  at  one  setting.     The  plug  A 

The  methods  which  have  been  developed  by  the 

Franklin  Co.  differ  somewhat  from  those  in  gen- 
eral use,  and  are  particularly  interesting  on  that 

account.  Perhaps  the  most  striking  operation  is 

the  cold-pressing  or  "coining"  of  the  forging 
after  it  has  been  annealed  and  sandblasted. 

centers  the  large  end  by  means  of  the  prongs  shown, 
while  the  small  end  is  held  against  the  block  B  by  the 
clamp  C.  The  rods  are  then  reversed  and  the  other  side 
ground  in  the  same  way. 

The  holes  are  next  drilled  in  both  ends  of  the  rods 
by  means  of  the  special  machine  shown  in  Fig.  3.  This 
carries  four  rods  in  an  angular  position  as  can  be  seen, 

the  clamps  A  and  B  holding 

the  'large  and  small  ends  re- 
spectively. The  rods  are 

placed  in  position  at  the 
loading  station  in  front, 
and  indexed  to  the  right  so 
that  spindle  C  drills  the 
small  hole  at  the  same  time 
spindle  D  is  boring  the 
large  end.  The  next  index 

point  brings  spindles  E  and  F  into  play,  the  spindle  E 
carrying  the  reamer  drill  for  the  small  end,  while  the 
drill  in  spindle  F  does  the  second  boring  for  the  large 
end.  The  third  and  last  position  reams  both  holes  as 
can  be  seen  at  G  and  H. 

The  method  of  holding  the  tools  in  this  machine  is 
unusual  and  worth  noting.  One  side  of  the  shank  is 
flattened  and  the  plate  /,  held  by  four  studs,  clamps  the 
tools  firmly  in  position.  It  will  also  be  noted  that  the 
table  carrying  the  four  rods  moves  under  a  guide  plate 
J,  this  plate  carrying  the  bushings  for  all  six  of  the 
tools.    Lubrication  is  supplied  in  each  case  by  short  oil 
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Fin.  1.   TRANSFORMATION  OF  OPERATIONS 



May  13,  1920 Get  Increased  Production — With  Improved  Machinery 1033 

■1 I^HI I ■  ■pi^H EE 
Vl 3 
e7 

*  ■  *j H 
B^ 

BBI 

B n 

K  ̂
 

.  *,-■;.      -   ■■^7." 

^J 

FIG.  2.     GRINDING  THE  SIDES  OF  THE  ROD  BEARINGS 

pipes  leading  directly  to  the  drill,  these  being  supplied 
by  the  large  semi-circular  pipe  K. 

After  chamfering,  the  J-in.  slot  is  sawed  in  both  the 
small  end  and  the  large  ends,  but  not  sufficiently  to 
remove  the  caps. 

The  holes  for  the  clamping  screw  in  the  small  end  of 
the  rod  are  drilled  in  the  special  fixture  shown  in  Fig.  4. 
This  is  a  very  compact  and  interesting  fixture  for  use 
under  a  multiple-spindle  drilling  machine.  The  wings 
A  and  B  each  hold  two  rods,  one  on  each  side,  and  as 
there  are  two  pairs  of  these  wings  in  use  at  the  same 
time,  it  allows  eight  holes  to  be  drilled  at  one  operation. 
In  reality  this  is  so  arranged  that  the  four  drills  C,  at 
the  right,  drill  the  body  holes  while  those  at  D  drill  the 
holes  for  the  taps.  This  is  the  reason  for  drilling  the 
rods  in  the  inverted  position  shown. 

Slotting  Both  Ends  of  Rod 

A  new  method  for  milling  the  connecting  rod,  which 
includes  the  milling  of  the  rod  bolt-faces,  and  splitting 
the  rod  both  for  the  removal  of  the  cap  and  at  the  pis- 

ton pin  end,  is  shown  in  Fig.  5. 
As  can  be  seen,  this  is  a  four-sided  fixture,  each  side 

carrying  six  rods.     The  two  milling  cutters  at  A  face 

fc           
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FIG.   3. SPEt'lAl.   DHiL,L,i:SU    .MACHINE  FOR  BOTH 
ENDS    OF    ROD 

the  bolt  bosses  for  the  connecting-rod  bolts,  on  both 
rods  at  the  same  time.  Slotting  cutters  B  and  C  are 
also  at  work  in  separating  the  cap  from  the  rod  itself. 
At  the  other  end  of  the  milling  fixture  the  cutter  D  is 
facing  the  angular  small  end  for  the  capscrew  which 
compresses  it  on  the  piston  pin,  while  the  cutter  E  slots 
the  compression  opening. 

The  fixture  is  indexed  into  four  positions,  and  may  be 
said  to  complete  three  rods  at  each  passage,  the  opera- 

tion of  completely  separating  the  cap  from  the  rod  being 
accomplished  at  the  same  time.  The  angular  spindle  is 
driven  through  suitable  gearing,  and  eliminates  what 
was  formerly  a  separate  operation  on  the  rod. 

After  the  cap  is  finally  separated  from  the  rod  itself, 
the  two  are  bolted  together  with  a  suitable  shim  between 
them. 

FIG.   I.     DRILLING  S.MALL  END  FOR  CLAiU'iNU  SCREW  FIG.   5.     SLOTTING  CAPS  AND  SMALL  END  OF  RODS 
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FIG.    6.      DRIIJ.INC    THE  BOI>T  HOIiES    IN   I>ARGB    END 

Then  the  rods  go  to  the  revolving  fixture  shown  in 
Fig.  6,  where  they  are  placed  in  pairs  over  the  pins 
shown.  By  relieving  the  large  pin  as  shown  at  A,  the 
rod  is  thoroughly  supported  and  at  the  same  time  there 
is  no  binding  or  delay  in  putting  the  rods  on  or  taking 
them  off.  The  lower  pin  B  is  flattened  top  and  bottom, 
its  only  object  being  to  support  the  rod  against  side 
movement.  The  rods  are  held  in  place  by  the  quick-act- 

ing clamp  C.  Eight  spindles  are  used  in  this  operation, 
the  two  sizes  of  drills  allowing  for  the  body  and  tapping 
size  for  the  bolts  which  hold  the  caps  in  place.  The  hole 
is  then  broached  as  shown  in  Fig.  7,  producing  a  hole 
which  carries  the  bearing  shell. 

A  Different  Grinding  Fixture 

The  grinding  operation  is  somewhat  of  a  departure 
from  the  usual  practice,  for  instead  of  clamping  the  rod 
against  the  end  surface  of  the  bearing  ends,  the  larger 
area  of  the  bore  is  used  for  this  purpose.  Fig.  8  shows 

BROACHINO   HOLE  IN  L.\RGE  END 

the  method  of  using  a  Bryant  grinding  machine  for  this 
purpose,  and  the  special  faceplate  which  is  provided  for 
it.  The  faceplate  carries  the  stud  A,  the  piece  B,  and 
the  counterweight  C. 

The  stud  A  is  expanded  inside  the  large  "re  of  the 
connecting  rod  by  means  of  the  screw  D,  the  cams  E 
and  F  centering  the  bore  of  the  small  end  as  it  is 
swung  into  the  position  shown.  The  back  side  of  the  rod 
is  supported  by  the  pads  G  and  H,  which  are  controlled 
by  the  thumbscrews  /  and  J.  Great  care  is  taken  to  sup- 

port this  end  of  the  rod  without  undue  pressure  from 
any  direction,  so  as  to  avoid  all  tendency  of  springing. 
The  cams  E  and  F  are  flattened  on  one  side  so  as  to 

clear  the  end  of  the  rod  with  a  quarter-turn  movement. 
This  makes  a  very  satisfactory  method  of  doing  this 

FIG.   i.     GRINDING  X^IXTURE  FOR  SMALL  END FIG.  9.     SPECIAL  FIXTURE  FOR  FINAL  REAMING 
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work  and  one  which  can  be  quite  readily  handled.  Its 
accuracy  has  been  found  to  be  superior  to  any  method 
previously  used. 

Special  Fixture  for  Final  Reaming 

A  special  device  for  boring  the  large  end  bearing  of 
the  connecting  rod  is  shown  in  Fig.  9.  The  small  end  of 
the  rod  is  placed  on  a  special  mandrel  A,  as  can  be  seen 
both  from  the  rod  in  position  in  the  machine  and  the 
one  waiting  to  be  reamed.  This  rod  is  easily  placed  in 
position  in  the  end  bearing  by  means  of  the  clips  BB, 
these  allowing  the  upper  V-block  to  be  easily  swung  out 
of  the  way  for  removal  after  the  reaming  has  been 
completed. 

The  head  C  carrying  the  mandrel  through  the  small 
end  of  the  connecting  rod,  works  on  a  dove-tailed  slide 
and  is  free  to  travel  in  a  vertical  position.  The  weight 
D  on  the  lever  is  to  counterbalance  the  head.  This  slid- 

ing head  takes  care  of  any  slight  variation  in  the  center 
distance  of  the  two  holes  in  the  connecting  rod.  The 
connecting  rod  is  first  placed  on  the  mandrel  which  is 
then  clamped  in  the  sliding  head.  The  large  hole  in  the 
connecting  rod  is  centered  by  means  of  a  centering  plug 
which  fits  the  bushing  on  either  side  of  the  rod  and  also 
fits  the  semi-finished  large  hole  in  the  rod.  The  con- 

necting rod  is  then  clamped  in  this  position  and  the 
centering  plug  withdrawn  from  the  spindle.  The  spring 
E  on  the  bar  in  front  of  the  connecting  rod  is  an  L- 
shaped  clamp. 

There  are  two  of  these  clamps,  one  on  each  side  of 
the  rod.  This  forms  a  two-point  bearing  support  for 
the  rod.     The   lower  part  of  the   L-shaped  clamp  or 

finger  travels  in  a  slot  to  prevent  the  clamp  from  turn- 
ing. The  bar  of  which  this  clamp  is  a  part,  is  hollow 

and  carries  the  shaft  of  the  hook  bolt  which  is  actuated 
by  the  knob  at  the  end  of  the  bar.  Both  bars  carrying 
the  clamps  are  free  to  sfide  in  a  horizontal  position  and 
are  independent  of  each  other  so  that  they  will  not 
cramp  the  rod  on  account  of  any  variation  between  the 
center  line  of  the  mandrel  in  the  small  end  of  the  rod 
and  the  face  of  the  large  end.  After  the  centering  plug 
has  been  withdrawn  the  knob  F  on  the  front  of  the 
machine  is  tightened.  This  compresses  the  straps  on 
both  sides  of  the  machine  which  in  turn  forces  two 
binding  studs  against  the  bars  carrying  the  clamps  and 
hook  bolts.  This  locks  both  clamps  and  the  connecting 
rod  is  then  ready  for  boring. 

The  boring  bar  is  inserted  through  the  spindle  and 
has  a  hole  in  the  end  for  driving  to  accommodate  the 
shank  on  the  end  of  the  feed  screw.  The  driving  prin- 

ciple is  very  similar  to  the  Eclipse  counterbore  driving- 
shank  principle. 

The  jaw  mechanism  over  the  starting  switch  at  G 
is  a  split  nut  through  which  the  feed  screw  passes.  The 
feed  screw  is  driven  by  the  boring  bar  by  the  method 
already  described  through  this  split  nut  which  accom- 

modates the  thread  on  the  feed  screw.  The  split  nut 
being  stationary  draws  or  feeds  the  boring  bar  through 
the  rod. 

The  shifting  lever  at  the  tail  end  of  the  machine  op- 
erated by  a  foot  lever  forces  a  slide  on  top  of  the  gear 

box  between  two  fingers  on  the  split  nut.  This  opens 
up  the  nut  and  by  the  same  motion  of  the  shifting  lever 
pushes  the  feed  screw  back  into  starting  position. 

Knowing  Your  Insurance  Policy — II 
By  CHESLA  C.  SHERLOCK 

The  mere  facts  that  you  hold  an  insurance  policy 
and  pay  the  premium  tvhich  the  company  asks 
upon  it,  do  not  gimrantee  that  you  have  the  pro- 

tection which  the  policy  states  you  have.  The 
item  of  insurable  interest  which  enters  here 
should  be  understood  by  all  who  hold  insurance 
policies.  The  author  gives  a  clear  conception  of 
the  conditions   necessary  for  insurable  interest. 

(Part  I   icris  luihli.ihtd  in  ouv  April  29  issue.) 

IT  ISN'T  everyone  who  can  obtain  insurance  when 
he  wants  it.  Men  who  have  attempted  to  procure 
life  insurance  at  some  time  in  their  lives  know  the 

truth  of  this  statement,  but  it  is  not  in  this  connec- 
tion that  the  statement  is  made. 

No  person  has  a  right  to  obtain  insurance  on  prop- 
erty or  the  life  of  another  unless  he  has  what  is  called 

an  "insurable  interest"  in  such  property  or  life.  This 
insurable  interest  is  a  quality  of  property  which  is 
exceedingly  hard  to  understand  and  define,  but  it  is  an 
element  that  is  absolutely  necessary  to  the  validity  of 
an  insurance  contract. 

One  authority  defines  it  as  follows:  "An  insurable 
intere.st  in  property  is  any  right,  benefit  or  advantage 
arising  out  of  or  dependent  thereon,  or  any  liability 
in  respect  thereof,  or  any  relation  thereto,  or  concern 
therein  of  such  a  nature  that  it  might  be  affected  by 

the  contemplated  peril  as  to  directly  damnify  the  in- 

sured." 
Parsons  defined  it  as  follows:  "What  is  the  inter- 

est in  the  property  which  shall  make  the  contract  valid? 
We  think  the  best  definition  to  be,  any  such  interest  as 
shall  make  the  loss  of  that  property  a  pecuniary  dam- 

age to  the  insured." 
The  California  laws  define  it:  "Every  interest  in 

property  or  any  relation  thereto,  or  liability  in  respect 
thereof,  of  such  a  nature  that  a  contemplated  peril 
might  directly  damnify  the  insured,  is  an  insurable 

interest." The  South  Dakota  civil  code  defines  it:  "Every  in- 
terest property  or  any  relation  thereto,  or  any  liability 

in  respect  thereof,  of  such  a  nature  that  a  contemplated 

peril  might  directly  damnify  insurer." 
Speaking  of  insurable  interest  in  so  far  as  it  re- 

lates to  the  life  and  health  of  another,  the  California 

law  states:  "Every  person  has  an  insurable  interest 
in  the  life  and  health; 

1.  Of  himself, 

2.  Of  any  person  on  whom  he  depends,  wholly  or  in 
part,  for  education  and  support, 

3.  Of  any  person  under  a  legal  obligation  to  him, 
for  the  payment  of  money  or  respecting  property  or 
services,  of  which  death  or  illness  might  delay  or  pre- 

vent the  performance, 

4.  Of  any  person  upon  whose  life  any  estate  or  in- 

terest vested  in  him  depends." 
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Insurable  interest  in  property  extends  to  similar 

broad  lines,  but  it  is,  if  anything,  broader  in  the  case 

of  property.  Sometimes  it  exits  where  there  is  no 
present  property  at  all. 

As  one  authority  says,  "It  may  cover  inchoate  rights, 

or  rights  in  expectation,  such  as  profits  and  commis- 

sions." And,  another  authority  says:  "The  right  need 
not  necessarily  refer  to  the  whole  or  part  of  the  thing, 

nor  necessariiy,  or  exclusively,  to  that  which  may  be 

the  subject  of  privation."  Absolute  ownership,  or  title, 
or  even  possession  is  not  necessary. 

Things  Necessary  for  Insurable  Interest 

The  point  simply  is  that  the  law  requires  a  man  to 

have  such  an  interest  in  the  integrity  and  well-being 

of  the  property  which  he  proposes  to  insure,  that,  upon 
his  own  motion,  he  would  not  be  likely  to  do  anything 

to  injure  such  well-being  or  integrity.  If  a  man  has 
no  insurable  interest  in  property  he  is  apt  not  to  care 

whether  the  peril  the  insurance  guards  him  against 

comes  to  pass  or  not.  Indeed,  without  that  interest  he 

■3  very  apt  to  want  it  to  come  to  pass,  for  having  no 
interest  in  the  property  he  does  not  stand  to  lose 

anything  from  the  peril  taking  place,  while  if  he  does 
have  an  insurable  interest  he  is  going  to  recognize 
that  it  would  be  good  business  to  do  all  in  his  power 
to  preserve  the  integrity  of  his  property,  for  losses 
from  the  peril  are  going  to  mean  losses  to  him,  even 
aside  from  the  insurance.  _ 

No  man,  who  has  an  honest  insurable  interest  in  a 
house,  even  though  that  house  is  protected  by  insur- 

ance to  the  last  dollar  of  value,  is  going  to  sit  passively 

by  and  permit  it  to  be  destroyed  by  fire,  simply  be- 
cause he  has  a  policy  or  two  stored  away  in  a  safe 

deposit  vault. 

It  is  upon  this  calculation  of  human  nature  that  the 
casualty  and  fire-insurance  business  of  the  country, 
in  so  far  as  it  relates  to  property,  is  based.  Without 
it  our  insurance  scheme  could  not  survive  over  night. 
And  it  is  this  very  sort  of  an  interest  in  property, 

known  as  "insurable  interest"  that  the  courts  require 
to  be  present  in  a  man  before  he  can  take  out  a  valid 

policy  to  cover  such  perils,  fancied  or  real,  as  may  as- 
sail the  property. 

It  does  not,  as  we  have  already  pointed  out,  require 
that  only  the  man  who  has  title  to  the  property  may  be 

so  protected.  A  man  buying  the  property  on  a  con- 
tract, while  not  having  title  or  ownership  in  the  prop- 

erty and  possibly  no  immediate  legal  interest  in  it, 

may  have  a  perfect  "insurable  interest"  in  it.  Loss  to 
him  would  be  a  financial  disaster  as  serious  as  it  would 
to  the  one  having  title;  sometimes  more  of  a  disaster. 

Says  one  authority:  "An  insurable  interest  must  be 
an  interest  in  favor  of  continuance  of  the  life  (or 

property)  and  not  an  interest  in  its  loss  or  destruc- 
tion." This  is  a  test  which  business  men  can  well  af- 

ford to  keep  in  mind  when  they  are  wondering  whether 
or  not  they  may  procure  insurance  upon  a  given  prop- 

erty; or  whether  the  insurance  which  they  have  al- 
ready procured  would  stand  the  test  of  the  courts. 

Mere  Payment  of  Premiums  No  Protection 

It  has  commonly  come  to  be  accepted  as  a  matter 
of  course  that  if  the  company  accepts  the  premium  and 
issues  a  policy  that  the  matter  is  closed,  and  the  busi- 

ness man  has  iron-clad  protection.  Usually  the  trans- 
action does  end  there,  for  who  should  have  a  better 

understanding  of  the  matter  than  the  insurance  agent 
or  his  immediate  superior? 

But  even  insurance  companies  do  not  always  seem 
disposed  to  accept  the  judgment  of  their  agents  or 
general  representatives.  Of  course,  they  seldom  dis- 

pute that  judgment  until  the  property  has  been  in- 
jured or  destroyed,  and  then  it  is  a  serious  matter,  not 

only  10  the  insurer  but  to  the  insured.  Too  often  it 
means  prolonged  litigation  and  uneasiness,  even  bank- 

ruptcy that  might  have  been  avoided. 

A  Question  of  Rights 

For  instance,  where  a  policy  provides  that  if  there 
is  insurance  in  another  company  that  it  shall  release 

the  company  from  liability,  what  are  the  rights  of  re- 
spective parties?  Suppose  that  a  manufacturer  has 

installed  machinery  in  his  plant  and  that  he  is  paying 
for  this  machinery  out  of  the  profits  of  his  business. 
He  takes  insurance  on  the  machinery,  not  knowing  that 
the  seller  of  the  machinery  has  similarly  protected 
himself,  and  then  this  question  comes  up:  Which  one 
is  entitled  to  recover;  and  can  the  business  man  or 
manufacturer  hold  his  company  to  the  policy  in  spite 
of  the  clause  mentioned?  This,  and  other  questions  are 
.some  of  the  matters  of  prime  importance  which  grows 
out  of  the  question  of  insurable  interest  and  matters 
immediately  surrounding  it. 

In  fact,  it  may  be  announced  as  a  general  rule  that 
will  be  supported  everywhere  by  the  courts  that  if 
there  is  no  insurable  interest  that  the  insurance  policy 

is  just  as  void  as  if  it  had  never  existed.  The  manu- 
facturer who  has  no  insurable  interest  in  property 

and  who  takes  out  insurance  upon  it  and  pays  premiums 
has  no  more  right  to  hold  the  company  than  has  hi.s 
neighbor  who  never  insured  or  heard  of  the  specific 
company.  The  fact  that  he  had  paid  premiums  gives 
him  no  greater  claim  on  the  company,  for  thousands 
have  done  that  very  thing  and  found  out  that  it  availed 
them  nothing. 

In  fact,  the  expressions  of  the  courts  found  in  the 
reports  in  cases  referring  to  insurable  interest  have 
all  come  from  cases  where  business  men  and  manufac- 

turers and  others  religiously  paid  premiums  upon  a 
policy  thinking  that  they  had  protection.  Not  having  an 
adequate  knowledge  of  the  subject  of  insurable  inter- 

est in  the  beginning  and  taking  the  word  of  someone 
else  for  it,  they  simply  spent  their  years  pouring  money 
in  the  form  of  insurance  premiums  into  a  hole  in  the 
ground.  Paying  premiums  to  a  company  on  a  policy 
does  not  entitle  anyone  to  protection. 

The  point  we  are  making  here  and  the  one  of  prime 
ira,portance  to  all  who  do  business  and  have  occasion 
to  avail  themselves  of  insurance  protection,  is  that 
there  is  only  one  thing  that  determines  whether  such 
protection  exists  and  whether  the  company  is  bound. 
That  thing  is  the  contract,  or  the  agreement  between 
the  parties  and  it  is  the  sole  evidence  of  the  rights  and 
liabilities  of  the  parties. 

The  Insurance  Policy  as  a  Form  of  Contract 

An  insurance  agreement  is  nothing  but  a  contract, 
a  sort  of  sanctified  contract  protected  by  the  state,  to 
be  sure;  but  it  is  a  contract  none  the  less,  and  its  ef- 

fectiveness depends  upon  whether  or  not  it  is  a  good 
contract  or  a  bad  one. 

To  understand  insurance  one  must  first  understand 
the  elements  of  the  law  of  contracts.  They  apply  to 

insurance  policies  and  Insurance  rights,  because  a  con- 
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tract  for  the  protection  of  property  is  no  different  in 
this  respect  than  a  contract  for  the  acquisition  of  the 
property  in  the  first  place. 
We  have  already  discussed  very  extensively  in 

these  columns,  the  subject  of  contracts  and  if  the  reader 
followed  it  closely  he  cannot  fail  to  understand  what 
we  are  now  saying  about  the  subject  of  insurance. 

Contractual  e'ements  are  of  importance,  for,  as  one 
authority  points  out,  "if  no  insurable  interest  exists, 
the  contract  is  void;  for  the  principal  thing  is  that  the 
assured  has  not  only  acted  in  good  faith,  but  has  also 

an  insurable  interest." 
Those  who  understand  the  elements  of  the  law  of 

contracts  know  that  unless  one  acts  in  good  faith  that 
the  transaction  is  void,  no  matter  how  valid  it  may 
appear  to  be  on  its  face.  This  principle  applies  to  the 
law  of  insurance  just  as  effectively,  and  where  one 
acts  in  the  absence  of  good  faith  in  an  ordinary  con- 

tract transaction,  practically  the  same  situation  arises 
as  where  there  is  no  insurable  interest  in  insurance 
matters.  But  it  will  be  noted  that  in  the  case  of  in- 

surance that  not  only  insurable  interest  is  required  to 
validate  an  insurance  contract,  but  good  faith  as  well. 

The  California  code  points  out  that  "the  sole  object 
of  insurance  is  the  indemnity  of  the  insured,  and  if 

he   has    no    insurable    interest    the    contract    is    void." 
Another  authority  states:  "A  policy  on  property 

wherein  the  insured  has  no  interest  or  title  is  void  and 
no  recovery  can  be  had  thereon,  in  case  of  loss  either 
by  the  assured  or  his  assignee,  and  notes  given  for 
premiums  upon  such  insurance  are  void,  for  want  of 

consideration." 
Consideration  is  a  very  important  element  to  a  valid 

contract.  There  must  be  a  consideration  else  there  is 
no  object  in  enforcing  the  contract  as  made.  In  most 
instances  there  is  on  the  one  hand  a  money  considera- 

tion, on  the  other  a  transfer  of  property  or  of  services 
in  exchange  thereof. 

In  the  case  of  insurance,  there  is  a  money  considera- 
tion payable  in  the  form  of  premiums,  on  the  one  hand ; 

and  on  the  other,  there  is  the  presence  of  insurable 
interest.  Failure  of  either  the  money  consideration 
or  of  the  insurable  interest  will  render  the  contract  of 
insurance  void  for  want  of  consideration. 

Insurable  Interest  a  Modern  Development 

The  term  "insurable  interest"  is  a  growth  of  the 
modern  law.  It  was  unknown  and  had  no  place  at  com- 

mon law.  This  does  not  mean  that  insurance  is  a  com- 
parative recent  development,  for  insurance  was  known 

at  common  law;  in  fact,  it  was  pretty  well  developed 
in  all  of  its  branches  at  the  beginning  of  the  fifteenth 
and  sixteenth  centuries.  The  fact  that  we  now  have 
the  quality  of  insurable  interest  in  our  law  shows  that 
it  has  been  put  there  to  correct  the  very  abuses  whicn, 
we  pointed  out,  would  arise  in  case  one  having  no  such 
interest  in  property  were  permitted  to  insure  it. 

It  is  likewise  a  maxim  of  the  law  that  there  is  no 
insurable  interest  in  an  unenforceable  contract.  In 
other  words,  a  contract  void  in  some  particular  has  no 
insurable  interest,  for  the  reason  that  one  can  have  no 
insurable  interest  in  something  which  the  courts  will 
not  recognize  his  right  to  claim  or  defend. 
Wagering  contracts  are  not  enforceable  at  law  for 

want  of  consideration  and  as  being  against  public 
policy.  So  where  there  is  no  actual  interest  in  prop- 

erty and  the  policy  is  issued  merely  to  cover  a  wager, 

it  will  not  be  enforced,  because,  among  other  reasons, 
there  is  no  insurable  interest. 

In  a  Maryland  case,  it  was  pointed  out  that  an  in- 
surable interest  need  not  be  personal,  but  may  be  an 

interest  existing  in  the  insured  as  trustee,  agent,  ad- 
ministrator, judgment  creditor  and  the  like.  In  other 

words,  insurable  interest  is  a  property  right  and  it  ex- 
ists where  the  property  is,  independent  of  a  naked  per- 

sonal right  in  it. 

The  Trials  of  Old  Baldy- 
By  a.  R.  Durant 

-V 

There  was  an  unwonted  activity  around  the  machine 
shop  of  the  Ajax  Co.  one  warm  May  morning. 
A  regular  spring  cleaning  was  in  progress.  Tools 

and  parts  of  machines  were  hauled  from  under  the 
benches   that   brought   no   ghost   of   recollection  to  the 

'-v;,;^ 

ir  he  had 

known 

  M. 

I    11^    **/   • 

minds  of  the  oldest  hands.  Old  faceplates  and  center- 
rests  covered  with  grease  and  bewhiskered  with  dust 
and  cobwebs  were  brought  to  light;  and  rusty  nuts, 
capscrews,  washers,  etc.,  suddenly  became  plentiful  now 
that  no  one  was  hunting  for  them. 

A  mixture  of  kerosene  oil  and  "elbow-grease"  was 
being  liberally  applied  to  most  of  the  machine  tools, 
while  the  casting  pile  had  been  concentrated  in  one 
corner  of  the  room  instead  of  being  distributed  all 
over  the  floor. 

The  cause  of  all  this  hubbub  was  the  word  from  the 

office  that  the  students  from  "Miss  Skinner's  Select 
Seminary  for  Young  Ladies"  were  to  make  a  tour  of the  works. 

Had  "Webb,"  who  had  been  selected  for  the  official 
guide,  known  what  he  was  up  against,  it  is  probable 
that  he  would  have  left  home  that  morning  in  the 

opposite  direction  with  a  fish-pole  and  a  bottle  of  bait, 
instead  of  dolling  himself  up  in  a  boiled  shirt  and  his 
Sunday  suit  and  coming  to  the  shop. 

Now  the  pupils  of  this  exclusive  school  were  thor- 
oughly versed  in  psychology,  physiology,  botany,  natural 

history,  etc.,  as  well  as  in  English  and  the  Deceased 

Languages,  but  on  matters  concerning  machine-shop 
practice  their  minds  were  a  bit  foggy. 
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While  enroute  to  the  plant  there  was  much  specula- 
tion as  to  just  how  articles  of  metal  were  fabricated. 

One  Miss  remarked  that  "it  must  take  an  awful  while 

to  pound  a  hole  through  a  big  piece  of  iron,"  while  an- 
other thought  anything  must  be  extremely  sharp  to  cut 

steel. 
A  third  young  lady,  whose  brother  was  office  boy  for 

a  screw-making  concern,  informed  the  party  that  there 
was  "nothing  to  it."  "Everything  is  done  by  machinery, 
you  know.  All  the  men  have  to  do  is  put  some  iron  in 
one  end  of  a  machine  and  it  comes  out  at  the  other 

end  all  finished." 
This  seemed  to  satisfy  everyone  for  a  while,  or  until 

a  quiet,  thoughtful  looking  girl  upset  their  composure 

once  more  by  asking-  "Who  makes  the  machines?"  The 
party  was  met  at 
the  office  by  the 

appointed  chape- 
ron and  in  a  short 

time  the  flock  had 
covered  the  draft- 

ing, shipping  and 
pattern  depart- 

ments, and  had 

reached  "Old 
Baldy's"  shop ;  the 
big  show ;  the 
realm  of  grease, 
poise  and  mys- 

tery. The  first 
stop   was    near   a 

small  lathe,  where  the  party  was  informed  that  the  op- 
erator was  "chasing  a  thirty  thread."  As  they  moved 

away,  one  young  lady  inquired  seriously :  "Did  he  catch 
it,"  and  "was  it  silk  or  cotton?" 

During  the .  inspection  of  a  planer  the  girls  were 
treated  to  a  great  flow  of  oratory  pertaining  to  its 
operation  and  methods  of  strapping  down  the  work,  etc. 
The  planer  hand  nearly  .strangled  when  one  young  wo- 

man remarked  "I  can  see  the  straps  all  right,  coming 
down  from  those  wheels  at  the  ceiling,  but  where  is  the 

work?" 
While  endeavoring  lo  explain  now  some  of  the  heavy 

stuff  was  moved  their  guide  said,  "You  see  the  chain  falls 
over  there — when  he  was  interrupted  by  a  chorus  of 
"No!  when  does  it  fall?    I  didn't  see  it!" 

While  watching  a  milling  operation  Webb  said  that 
they  could  examine  the  cutter  just  as  soon  as  the  shipper 

was  thrown  out.  "Oh!"  cried  one  fair  damsel,  "you're 
not  speaking  of  that  nice  young  man  we  met  in  the  pack- 

ing department?" 
"What  is  the  cage  for,  in  the  center  of  the  room?" 

a  student  in  big  horn  spectacles  asked.  "Oh,  that's 
where  we  keep  the  menagerie"  replied  the  guide  care- 

lessly. "You  see,  besides  two  sets  of  'mikes'  and  a 
'jimmy'  or  two,  we've  got  lathe  'dogs,'  'monkey' 
wrenches,  'crow'  bars,  and  'cat'  heads,  besides  a  lot 
of  'hog-nose'  and  'goose-neck'  tools." 
Webb  next  called  attention  to  another  quarter  as 

follows:  "You  see  that  machinist  at  the  lathe  by  the 
open  window?  Well,  he's  'chucking'  out  an  order  of  our 
most  particular  parts."  This  statement  required  con- 

siderable explanation,  before  the  visitors  were  satisfied 
that  the  work  was  not  being  thrown  into  the  yard. 

As  the  party  approached  the  lower  end  of  the  shop, 
much  interest  was  exhibited  in  a  special  automatic  ma- 

chine,  then   being   built   for   an   outside   concern.     As 

*W«»b  it  i 

"Old  Baldy"  was  standing  nearby,  Webb  thought  it  a 
good  chance  to  give  him  a  crack  at  entertaining.  He 
forthwith  asked  if  he  would  explain  to  the  school  the 
action  of  the  machine. 

Now,  Baldy  did  not  intend  that  anyone  should  get 
ahead  of  him,  so  he  started  in  manfully  something  like 
this: 

"You  see  the  pulley  here  takes  the  power  from  the 
shafting,  turning  this  flywheel  and  connecting  by  a 

clutch  to  the  gear  box.  Part'  of  the  gears  can  be 
engaged  to  the  upper  shaft  by  a  sliding  feather.  Two 
dogs  hitched  to  the  ram,  time  the  reverse  of  the  bull- 
wheel,  which  in  turn  changes  the  motion  of  the  spider 
that  is  rotated  by  a  worm.  The  stock  is  fed  in  by  these 

two' fingers  located  at  the  end  of  the  arm,  the  movement 
of  which  is  actu- 

ated by  cams  on 
that  shaft  with 
the  knuckle-joint. 
While  the  pair  of 
toothed  jaws  close 
together  and  hold 
the  work  during 

the  heading  oper- 
ation a  tool  starts 

turning  the  other 
end  to  a  shoulder. 

Is  this  all  plain  to 

the  young  ladies?" inquired  Baldy 
with  a  satisfied 

look,  as  he  paused  for  breath.  "It's  very  interesting," 
ventured  one  of  the  smaller  pupils.  "At  first  it  seemed 
just  like  a  zoology  'exam,'  but  later  it  was  more  like 
anatomy."  This  finished  the  "Old  Man"  and  he  imme- 

diately found  pressing  business  elsewhere. 
As  the  party  trailed-  out  through  the  front  door,  Miss 

Skinner  was  heard  to  say  that  "she  always  supposed 
that  a  'lathe'  was  called  a  'lath.'  "  While  a  young  girl 
added  "And  'shippers'  are  sticks;  I  mean  in  the  machine 

room." 

"Young  man,"  said  Webb  to  a  cub  who  was  "resting" 
behind  the  big  boring  mill,  "do  you  know  what  'Old 
Baldy'  said  when  'Pop'  Waters  left?"  "No,"  was  the 
reply.  "Well,  it  was  this,  'Some  people  don't  know 

enough  about  mechanics  to  saw  wood.'  " 

Longer  Working  Hours 
By  Laurence  Parkek 

This  is  written  in  answer  to  Mr.  Harry  Beau's 
"Longer  Working  Hours"  in  the  March  11  issue  of  the 
American  Machinist. 

There  is  undoubtedly  considerable  sentiment  among 
working  men  for  longer  hours.  There  are  two  classes 
of  men  who  worked  to  get  the  shorter  hours.  There  is 
the  man  who  works  to  live,  who  is  interested  in  his 
home,  his  children  or  his  automobile,  and  works  only 
long  enough  to  support  the  family  in  good  shape.  Then 
there  is  the  man  who  has  worked  to  get  short  hours  in 
order  to  boost  the  rate  of  pay.  He,  as  soon  as  the 
boost  came,  wanted  to  work  overtime  to  get  more money. 

I  doubt  very  much  if  you  could  persuade  many  work- 
ing men  to  go  back  to  a  ten-hour  day,  let  alone  twelve 

hours.  It  is  only  the  time-and-a-half  for  overtime  after 
eight  hours  have  been  worked  that  looks  good  to  them. 
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Initiative 
By  John  S.  Watts 

My  experience  with  the  younger  generation  of  drafts- 
men leads  me  to  believe  that  they  have  a  general  lack  of 

initiative,  probably  due  to  the  modern  methods  of  edu- 
cation and  more  largely  to  the  system  of  distributing 

work  in  the  drafting  rooms  of  today. 
To  make  my  meaning  clear  in  using  the  word  initia- 

tive, I  give  the  definition  according  to  the  dictionary  as 

being  "introductory ;  an  introductory  or  first  step ;  power 
of  commencing."  The  latter  shade  of  meaning,  namely, 
"power  of  commencing," 
is  the  one  that  more  nearly 
agrees  with  my  own. 

I  mean  to  say  that  the 
young  draftsman,  if  given 
work  which  is  unfamiliar 

to  him,  lacks  the  "power  of 
commencing"  on  the  job 
unless  assisted.  But  when 
shown  how  to  apply  the 
knowledge  he  already  has 

I  to  the  problem  in  hand,  he 

[  will  usually  be  able  to  com- 
plete the  work  creditably. 

In  other  words,  although 
he    is    equipped    with    the 

.  knowledge      necessary      to 
I  Buccessf ully  attack  a  given 
I  piece  of  work,  he  lacks  the 
^  initiative  necessary  to  com- 
tmence  on  an  unfamiliar 
piece  of  mechanism,  even 
if  its  design  must  conform 
to  basic  laws   with   which 

[he  is  quite  familiar. 
He   may   be    likened    to 

ran  automobile  without  a 

self-starter,    as    both    may 
I  be     said     to     be     without 

tthe   "power   to   commence" 
[but     once     started     will     run     until     the     work     in 
[hand  is  completed.     Undoubtedly  the  getting  started 
|on  a  novel  problem  is  the  hardest  part  and  it  is  some- 
I  times  best  to  just  make  a  start  on  it,  even  if  it  is  a  false 
start;  at  any  rate  this  will  eliminate  one  solution  as 
being  the  wrong  one  and  something  will  have  been 
learned  in  the  making  of  it. 

I  do  not  intend  that  this  article  should  be  taken  as  a 
criticism  of  the  ability  of  the  coming  young  men,  but 
as  an  attempt  to  show  them  where  their  training  is 
likely  to  leave  them  weak  in  initiative,  and  to  point  out 
how  best  they  may  train  themselves  to  overcome  this 
defect. 

The  older  men  do  not  possess  any  higher  initiatory 
powers  they  may  have  in  comparison  with  the  younger 
ones  by  any  superiority  of  brain  power  or  education,  but 
came  by  it  largely  because  of  the  necessity  they  were 
under  to  cultivate  this  power. 

The  education  given  by  the  engineering  colleges  in  the 
old  days  was  certainly  not  as  comprehensive  as  it  is 
today,  consisting  then  almost  solely  in  the  study  of 
theory  and  such  of  the  laws  of  nature  as  were  then 
known.  Because  of  the  paucity  of  the  machinery  avail- 

able, very  little  study  could  be  given  to  the  application 
of  these  laws  to  any  particular  machine. 

Today,  the  smallest  college  has  quite  a  quantity  of 
machinery  which  is  used  to  give  the  students  an  oppor- 

tunity to  study  the  theories  they  have  learned  as  applied 
to  the  design  and  operation  of  the  machinery  owned  by 
the  college. 

This  practice,  while  very  beneficial  in  assisting  the 
student  to  grasp  the  functioning  of  the  natural  laws  as 
they  apply  to  the  particular  types  of  machines  used  in 
the  college,  seems  to  weaken  the  ability  of  the  average 
student  to  apply  the  same  laws  to  machinery  which  he 
has  not  seen  in  actual  operation. 

This  condition  of  affairs  explains  to  some  extent  the 
difference  in  initiative  be- 

tween the  younger  and  the 
older  men,  as  the  older  men 
were  from  the  first  used  to 
studying  the  functioning 
of  mechanism  which  was 
not  available  for  actual  test 
and  had  to  be  studied  from 
drawings  or  descriptions. 

Then  again,  in  the  old 
days  before  specialization 
came  into  vogue,  the  engi- 

neering firms  handled  a 
great  variety  of  work  and 
were  taking  up  new  lines 
continually,  which  meant 
that  the  work  in  the  draft- 

ing room  was  very  fre- 
quently designing  mechan- 

ism with  which  none  of  the 
staff  was  familiar.  Under 

such  conditions  the  train- 
ing tended  to  produce  a 

class  of  men  who  were  used 
to  tackling  the  design  of 
new  or  unfamiliar  ma- 

chinery and  they  naturally 

gained  in  self-reliance  and 
confidence  in  their  ability 
to  successfully  .apply  their 

knowledge  of  the  principles  of  engineering  to  any  prob- 
lem that  might  arise. 

On  the  other  hand,  the  designing  draftsman  in  the 
present  day  office  is  mostly  given  only  that  class  of  work 
with  which  he  is  familiar  and  is  kept  at  work  on  a  line 
which  is  similar  in  most  respects  to  what  he  has  done 
before. 

This  has  all  tended  to  produce  a  generation  of  design- 
ers who  know  only  a  small  section  of  the  field  of  engi- 

neering, and  are  at  a  loss  when  called  upon  to  consider 
a  problem  outside  of  the  narrow  bounds  of  their  own 
experience. 

This  specialization  of  work  has  proceeded  to  such  a 
stage  as  to  be  at  times  ludicrous  in  its  results.  For 
example,  I  have  met  structural  designers  who,  while 
experts  in  that  particular  line,  had  not  the  faintest  idea 
how  to  calculate  so  simple  a  matter  as  the  reactions  of 
a  motor  on  the  steelwork  supporting  it,  and  had  to  con- 

sult a  mechanical  engineer  to  advise  them  of  the  direc- 
tion and  amount  of  the  strains.  This,  not  because  they 

had  not  the  knowledge  necessary  to  find  these  reactions, 
but  solely  because  it  was  out  of  their  field  and  they  did 
not  know  that  they  could  and  had  not  the  initiative  to 
try  to  do  something  which  was  not  every  day  work with  them. 

A 
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Then  also,  the  flood  of  text  books  now  available  with 

their  numerous  tables,  showing  the  solution  of  all  of  the 

more  common  problems,  while  a  decided  advantage  and 

saving  of  an  inestimable  amount  of  laborious  calcula- 
tion, has  had  a  tendency  to  almost  atrophy  the  minds  of 

the  users.  To  such  an  extent  has  the  use  of  these  charts 

and  tables  extended  that  it  is  now  rather  unusual  to 

have  to  work  out  the  long  elaborate  calculations  we  used 

to  have  to  do,  and  many  times  I  have  known  men  to  hunt 

for  hours  through  all  the  available  text  books  for  a  table, 

which  would  if  found  have  saved  them  only  one  quarter 
of  the  time  they  spent  looking  for  it. 

In  structural  engineering  especially  is  this  the  case, 

the  properties  of  practically  all  conceivable  combinations 
of  sections  having  been  calculated  and  tabulated.  I  once 
heard  an  observant  bookkeeper  say  of  the  engineers, 

"All  they  have  to  do  is  to  work  out  the  formate  the  book 
gives  them  and  they  will  accept  the  answer,  even  if  a 

moment's  thought  would  tell  them  it  must  be  wrong." 
He  compared  them  to  a  man  operating  a  sausage  ma- 

chine, they  put  the  figures  into  the  formulae,  turned  the 
handle  of  the  calculator  and  out  came  the  answer. 

That  this  dependence  upon  the  text  book  has  reached 
a  stage  where  it  is  a  serious  detriment  has  been  proved 
to  me  many  times  by  men  who  are  able  and  intelligent 
and  occupy  fairly  lucrative  positions,  asking  for  infor- 

mation which  they  would  have  had  no  difficulty  in  get- 
ting for  themselves  when  they  were  at  college. 

To  give  only  one  example  out  of  many  like  it;  a  really 
expert  steel  construction  designer  hunted  for  a  formula 
to  give  him  b  and  d  for  a  reinforced  concrete  beam  hav- 

ing a  given  Mc.  He  said  the  only  formula  he  could  find 

was  Mc  ̂ ^=  f«  p  j(b  d"),  but  what  he  wanted  was  to  know 
b  and  d.    On  being  reminded  that  the  formula  could  be 

Mc 
transposed  to  b  d'  =  i — =  he  looked  blank  for  a  moment 

and  then  faded  gracefully  away  to  his  corner.  This  is 
a  fair  example  of  a  man  allowing  himself  to  become  so 
dependent  upon  his  text  books  to  relieve  him  of  all  brain 
work,  that  his  brain  actually  becomes  atrophied. 

Now  I  do  not  wish  it  to  be  thought  for  one  moment  that 
I  do  not  believe  in  the  use  of  text  books,  as  I  do  most 

decidedly.  In  actual  fact,  I  have  myself  a  most  compre- 
hensive collection  of  them,  and  have  in  addition  three 

loose-leaf  binders  packed  full  of  tables,  clippings,  charts, 
etc.,  from  all  sources,  all  card  indexed,  to  which  I  refer 
continuously,  and  to  which  I  am  constantly  adding  new 
ones.  Further  I  have  at  various  times  made  up  charts 
and  tables  of  my  own,  and  have  published  more  than 
a  few. 

But  fortunately  I  think  for  myself.  I  have  always 
happened  to  be  employed  with  a  firm  where  I  could  not 
specialize,  and  have  had  to  tackle  almost  everything  in 
the  line  of  mechanical  engineering  at  one  time  or  an- 

other. Moreover,  as  I  am  frequently  away  from  my 
office,  and  have  then  to  work  without  much  help  from 
my  books,  it  tends  to  make  me  independent  of  them 
when  necessary  which  is  the  spirit  I  contend  should 
be  cultivated. 

The  main  point  I  am  trying  to  make  is,  that  the  young 
engineer  should  have  more  confidence  in  his  ability  to 
handle  unfamiliar  problems,  instead  of  throwing  up  his 
hands  when  confronted  with  anything  a  little  out  of 
his  line. 

He  should  bear  in  mind  that  the  basic  laws  of  nature, 
which  if  he  is  a  real  engineer  he  has  been  taught,  are 
the  same  for  all  machines  under  all  circumstances.  It  is 
not  necessary  ior  a  man  to  have  a  lengthy  experience  in 

any  particular  line  to  produce  at  least  a  workable  design 
of  a  machine  in  that  line.  We  all  know  of  cases  such  as 

that  told  in  the  story  which  concludes  "that  the  damn 
fool  did  not  know  it  could  not  be  done,  and  so  he  went 

ahead  and  did  it."  This  being  only  another  way  of 
saying  that  the  narrow  circumscribed  experience  of  the 
expert  lacks  knowledge  gained  by  others  in  other  fields 
of  engineering  which  would-be  of  great  value  to  him 
if  he  would  cease  to  confine  his  attention  so  closely  to 
his  own  field. 

It  might  be  a  good  idea  to  have  a  closed  season  for 
text  books,  and  for  those  who  believe  in  abstaining  from 
some  luxury  during  Lent,  I  would  suggest  that  it  would 
be  a  great  benefit  to  their  brains  if  they  abstained  to  a 
reasonable  extent  from  the  too  slavish  use  of  the  tables 
in  their  books  during  that  period. 

Lastly,  I  cannot  condemn  too  strongly  the  growing 
practice  of  using  formula,  tables,  charts,  etc.,  on  faith. 
A  point  should  be  made  to  understand  the  construction 
and  theory  of  all  formulas,  etc.,  that  are  used.  The  brain 
will  be  exercised,  and  the  knowledge  so  gained  will  prove 
extremely  useful,  as  well  as  preventing  one  from  using 
a  formula  that  does  not  really  apply,  as  is  quite  pos- 

sible if  the  formula  is  not  understood. 
Understanding  the  formula  used  also  gives  one  that 

pleasant  feeling  of  assurance  about  your  work,  which  is 
absent  when  the  only  authority  you  can  bring  up  if 
your  work  is  criticised,  is  that  of  a  formula  whose 
accuracy  you  cannot  prove. 

Increasing  the  Range  of  a  Milling 
Machine 

By  0.  F.  KUHLMAN 

Recently  there  came  to  our  shop  the  job  of  repairing 
a  shaft  and  pinion,  the  object  being  to  use  the  same 
shaft  but  to  make  a  new  pinion  smaller  in  diameter. 

The  old  pinion  was  next  to  impossible  to  remove  from 
the  shaft,  so  we  decided  to  turn  it  down,  while  in  place, 

EXTENDING    THE   REACH    OF   A    MILLING    MACHINE.- 

to  the  new  blank  diameter  and  cut  the  teeth  without 
removing  it. 

There  was  no  milling  machine  available  to  handle  a 
shaft  6  ft.  long,  so  we  rigged  up  our  Brown  &  Sharpe 
as  shown  in  the  sketch  by  putting  long  steel  parallels 
on  the  platen,  and  attaching  the  index  centers  to  them. 

Two  blocks  are  set  into  the  T-slot  to  keep  the  parallels 
in  line. 
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EDITOH    AMEHICAN  flACJIINIST 

THE  White  Book  is  a  monthly  magazine  of  about 
fifty  pages  and  is  mailed  free  of  charge  to  the 
homes  of  all  employees.  It  is  a  worth-while  maga- 

zine which  is  well  and  liberally  edited,  as  will  be  seen 
from  some  of  the  extracts 
which  are  to  follow.  It 

places  before  the  employees 
and  their  families  the  com- 

pany's policies  with  a  full 
discussion  thereof,  and  in- 

cludes, from  time  to  tme, 
charts  showing  the  develop- 

ment of  the  business,  a  com- 
parison with  other  years 

and  complete  accounts  of 
the  expenditures  of  company  funds.  It  is  felt  by  the 
management  that  the  White  Book  is  the  greatest  single 

factor  in  maintaining  confidence  and  securing  co-opera- 
tion, ES  well  as  making  White  motor  principles  a  power 

for  good  in  the  com- 
munity.  This 
"cards  on  the  table" 
policy  meets  with  a 
noticeable  response. 
Ambitious  em- 

ployees are  given 

'  opportunities  for 
study.  Lectures  by 
experts  cover  the 
general  principles 
of  economics,  pro- 

duction, account- 
ing, marketing  and  finance.  Lectures  are  naturally  at- 

tended principally  by  foremen  and  assistant  superin- 
tendents, but  it  is  the  intention  to  give  them  a  wider 

scope  in  the  future. 
There  are  also  classes  in  Americanization  for  the 

benefit  of  non-citizens,  who  a  year  ago  amounted  to 
about  20  per  cent  of  the  total  payroll.  This  instruction 
is  given  on  company  time.  This  is  done  to  enable  them 
to  secure  second  papers,  and  a  man  is  never  sent  for 
examination  until  he  has  been  thoroughly  prepared  and 
is  certain  to  pass  the  requirements.  The  class  comprises 
one  hour  of  instruction  per  week  until  this  stage  is 
reached. 

Another  example  of  the  broad-gage  policy  pursued 
by  the  management  is  to  be  found  in  the  factory  library, 
which  is  operated  as  a  branch  of  the  main  public  library 
and  makes  it  possible  for  a  man  to  order  any  book  from 
that  institution.  In  addition  to  this,  there  is  a  large 

independent  library  which,  it  is  interesting  to  note,  con- 
tains a  remarkable  assortment  of  books  on  the  various 

II.    The  White  Book 
This  article,  which  is  the  second  on  the  White 

Motor  Co.'s  plan  of  management,  shoivs  how  large 
a  part  is  played  by  its  monthly  publication — the 
White  Book.  This  publication  discusses  all  ques- 

tions freely  and  frankly,  and  does  much  to  estab- 
lish confidence  and  co-operation. 

(Part  I  was  published  in  our  April  2i  issue.) 

theories  of  economics.  This  library  includes  the  stand- 
ard works  on  socialism  and  co-operative  movements  of 

various  kinds.  The  management  takes  the  very  liberal 
and  sensible  position  that  attempted   repression  never 

secures  the  desired  result, 
and  that  every  man  should 
be  free  to  study  all  sides  of 
the  economic  question. 
The  White  management 

is  not  paternal  in  any  way, 
but  has  the  belief  that  the 
individuality  of  the  men 
must  be  respected  in  every 
way.  They  of  course  keep 
a  record  of  the  books  asked 

for  in  the  library,  but  such  records  are  not  used  to  trace 
men  who  may  want  to  read  radical  theories,  as  it  is  con- 

sidered a  sign  of  broad-minded  intelligence  to  want  to  un- 
derstand both  sides  of  all  questions.    What  a  man  reads 

or  thinks  does  not 

CUtsses  jn/\mei-iainization  affect  his  standing with  the  company. 

The  management 

thoroughly  believes 
that  the  sort  of 
comfortably 

housed,  sane  think- 
ing families  fos- 
tered by  its  method 

of  treating  men — families  who  have 
the  responsibility 

of  paying  taxes  and  improving  property — are  not  fer- 
tile soil  for  revolutionary  propaganda. 

One  of  the  methods  of  "laying  the  cards  on  the  table" 
is  to  post  bulletins  in  large  type,  showing  the  value  of 
the  factory  equipment,  the  value  of  the  product,  the 
number  of  men  employed,  and  the  wage  rate,  covering  a 
period  of  years.  This  points  out  what  product  must  be 
turned  out  in  order  to  keep  the  company  in  a  prosperous 
condition,  and  in  this  way  educates  the  men  in  the 
questions  of  overhead  and  the  cost  of  production,  which 
are  too  often  a  mystery  to  them. 

The  effect  of  this  kind  of  management  on  the  content- 
ment of  the  employee  is  clearly  illustrated  in  the  small 

labor  turnover,  both  Government  reports  and  company 
statistics  showing  this  to  be  one  of  the  lowest  of  all  like 
industries  in  the  country.  With  an  average  turnover 
for  Cleveland  and  vicinity  for  the  year  1918  at  300  per 
cent,  the  labor  turnover  of  the  White  Motor  Co.  was  only 
63  per  cent,  8.75  per  cent  of  this  being  army  enlistments. 
The  percentage  for  1919  was  very  much  lower,  being 

nu 
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24.28  per  cent,  with  an  average  working  force  of  5,465. 
While  the  management  encourages  all  sorts  of  activi- 

ties among  its  employees,  it  avoids  all  interference 
with  their  management.  The  only  exception  to  this  is 

the  gymnasium  for  the  use  of  foremen  and  department 
heads,  where  they  are  required  to  attend  classes  daily 
for  one  hour  on  company  time.  Class  work  and  exercises 
of  this  kind  are  of  such  an  informal  nature  that  they 
tend  to  break  down  reserve  and  build  up  in  its  place  a 

spirit  of  co-operation  and  team  play  rarely  found  in  the 
administration  of  a  large  industry. 

The  men  run  a  small  co-operative  store  in  the  main 
corridor,  managing  it  en- 
t  i  r  e  1  y  themselves,  and 
hiring  their  own  clerks. 
While  there  is  as  yet  no 

extensive  co-operative  buy- 
ing of  home  supplies,  it  i.s 

quite  probable  that  some- 
thing of  this  kind  will  be 

done  in  the  near  future. 

The  profits  of  the  co-opera- 
tive store  are  divided  so 

that  70  per  cent  goes  to 
the  benefit  society  and  the 
remainder  to  the  amuse- 

ment fund. 
In  order  to  understand 

thoroughly  the  influence  of 
the  company  publication,  known  as  the  White  Book, 
which  as  before  stated,  is  mailed  to  the  home  of  every 

employee,  it  is  necessary  to  quote  from  some  of  its  edi- 
torials to  show  the  frank  and  open  way  in  which  it  dis- 
cusses the  various  problems  as  they  come  up.  This  evi- 

dence of  sincerity  insures  real  co-operation.  It  makes 
the  men  feel  as  though  they  were  really  a  part  of  the 
organization.  , 

What  the  White  Book  Says 

In  order  to  appreciate  the  effect  of  these  editorials 
from  the  White  Book  on  the  men,  the  date  as  well  as 
the  tone,  should  be  carefully  noted. 

IT'S  VITAL  TO  OUR  COUNTRY 

The  fair  living  wage  is  the  vital  thing  in  our  country 
today.  It  is  as  vital  as  the  war.  It  may  affect  the  result 
of  the  war.  Big  Industry  has  got  to  figure  it  out  whether 
it  wants  to  or  not.  It  will  be  a  great  deal  better  for  every- 

body concerned  if  Big  Industry  makes  up  its  mind  that  it 

wants  to,  for  if  Big  Industry  doesn't  do  it.  Uncle  Sam  will. 
Uncle  Sam  is  getting  ready  and  may  some  day  speak  with 
authority  on  that  very  subject. 

White  Motor's  policy  of  adjusting  wages  according  to  the 
dollar's  value,  has  simply  anticipated  what  is  bound  to  hap- 

pen all  over  this  country,  and  probably  all  over  the  old 
country  before  the  war  is  over.  And  it  proDoses  to  con- 

tinue this  policy. 
Another  one  of  those  rumors  which  are  continually  being 

circulated  concerning  this  plant,  is  to  the  effect  that  White 
Motor  has  stopped  raising  wages.  But  I  have  the  word  of 
the  management  that  White  Motor  is  prepared  to  meet  the 
situation  by  the  necessary  adjustment  of  wages,  so  long 
as  rent  and  food  keep  soaring. 

Of  course,  in  an  organization  as  big  as  White  Motor, 

somebody  occasionally  doesn't  get  all  that's  coming  to  him. 
Little  injustices  creep  in  here  and  there.  Feelings  are  hurt. 
These  things  are  not  the  will  of  White  Motor.  Wages  are 
being  adjusted  as  rapidly  as  possible  and  the  well-being 
of  employees  is  looked  after  as  comprehensively  as  possible. 
Those  who  have  been  with  White  Motor  long  enough  to 
understand  the  policy,  know  this  and  know  also  that  the 

men  have  in  their  own  hands  the  means  of  adjusting  every 
complaint  or  criticism. 

SIMPLY  COMMON  SENSE 

Wage  matters,  and,  in  fact,  everything  connected  with 
the  factory  operation,  have  been  very  frankly  discussed  in 
the  committee  meetings.  Manager  Hulet  has  not  hesitated 
to  put  matters  squarely  before  the  men.  At  some  of  the 
committee  meetings  which  it  has  been  my  privilege  to  at- 

tend, I  was  surprised  at  the  matter-of-fact  manner  in  which 
the  management  laid  its  cards  on  the  table.  To  say  the 
least,  it  is  unusual.  But  it  is  right,  and  if  more  companies 
would  follow  the  same  method,  there  would  undoubtedly 
_  be    a     better     understanding 

between  the  men  and  the 
companies  and  consequently 
less  labor  trouble. 

After  all,  common  sense 
is  about  all  that  is  needed 

to  bring  about  a  proper  un- 
derstanding. The  employee 

who  exercises  common  sense 

knows  that  his  wages  do  not 

entirely  depend  upon  what 
the  management  can  do.  He 

knows  that  they  depend  con- 
siderably upon  his  own  ac- 

tions— upon  factory  produc- 

tion, upon  good  workman- 
ship, upon  good  feeling  all 

around.  He  knows  that 
strikes  and  lockouts  will 

affect  his  wages  disastrously  because  they  affect  produc- 
tion and  create  discontent.  Therefore  he  does  his  part 

toward  paying  his  own  wages,  knowing  that  he  is  probably 

just  as  responsible  as  the  management  for  the  rise  or  fall 

;n  his  pay  envelope.  June  15,  1918. 
The  effect  of  such  heart-to-heart  talks  as  these  with 

the  men  and  their  families,  in  their  homes,  is  bound 
to  have  a  widespread  influence  for  the  general  good. 
CITIZENSHIP 

Teach  your  children  the  morals  of  good  citizenship;    that 
while  each  individual  has  his  rights  he  also  has  his  duties; 
that  the  rights  and  duties  of  others  must  be  respected  as 
well  as  our  own.     If  we   had   a   little   more  of  this  moral 
teaching   in   our  homes   and    schools,   Cleveland    would   not 

have  its  annual  "crime  wave." 
Said  President  Thwing  of  Western  Reserve  University: 

"Crime  waves  such  as  Cleveland  is  passing  through 
are  due  in  large  part  to  the  fact  that  thousands  of 
American  children  are  brought  up  with  no  conception 

of  right  and  wrong  *  *  *  If  you  are  caught  in 
crime  you  are  unlucky;  if  not,  you  are  lucky — that  is 
the  highest  conception  most  American  children  get  of 

morals." 
If  this  is  so — and  we  must  grant  that  results  bear  out 

the  statement — whose  fault  is  it? 

Are  American  parents  bringing  up  their  children  to  be 
GOOD  American  citizens?  March  1,  1919. 
FACTORY  CLASSES 

One  of  the  men  in  the  parts  department  has  written  a 
letter  to  the  White  Book  in  which  he  suggests  that  the  com- 

pany start  Saturday  afternoon  classes  for  those  men  who 
wish  to  fit  themselves  for  better  positions. 

In  addition  to  such  classes,  he  proposes  that  "the  fore- 
man of  each  department  call  his  men  together  twice  or  three 

times  a  month  and  discuss  how  the  company  is  progressing, 
how  the  men  can  help  to  get  better  results,  and  also  tell 

the  men  how  important  a  factor  they  are  in  the  company's 

interests." The  last  suggestion,  as  you  know  is  along  the  lines  of  a 
plan  which  the  company  has  already  adopted — that  of  in- 

forming the  men  concerning  the  operation  of  the  factory 
and    its   product.      Education    along   this   line   was    started 
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with  the  charts  commented  upon  in  the  White  Book  of 
Feb.  15,  and  will  continue  until  every  worker  in  White 
Motor  has  a  clear  idea  of  how  the  business  is  being  run. 
In  other  words,  the  company  is  showing  every  employee 
just  how  much  of  a  partner  he  is  in  the  business  of  making 
White  trucks.  March  1,  191!) 

No  secrecy  here  as  to  what  costs  are  and  how  they 
affect  the  truck  business.  Simply  another  case  of  laying 
the  cards  on  the  table  and  avoiding  misunderstandings. 

RAW  MATERIAL  AFFECTS  US 

A  great  deal  of  raw  material  goes  into  White  trucks. 
The  material  used  in  this  factory  absorbs  58  per  cent  of 
the  factory  production  value,  at  present. 

While  the  cost  of   material   stays   on  the   abnormal   war 

level.    White    Motor    Ls    ham-    
pered  in  its  plans  for  greater 
production  and  therefore 
greater  prosperity  for  every- 

body concerned. 
The  prices  on  materials 

have  steadily  mounted  since 
1914,  in  some  cases  having 
risen  as  much  as  150  per  cent 
in  the  four  years.  Screw 
stock,  for  instance,  while  it 
is  .^lightly  lower  now  than 
the  1918  price,  shows  an  in- 

crease of  150  per  cent  in 
1919  over  the  1914  price. 
Other  percentages  of  in- 

crease in  the  same  period 

are-  C5  per  cent  for  mal- 
leable   iron;    78   per   cent   on 

galvanized  sheet;  142  per  hOIIIP  *j/*  PV^I'V cent  on  black  sheet;  62  per  .^„_  _-.!-._. ..  ..  » 
cent  on  axle  steel  and  98 
per  cent  on  strip  steel; 
gears  up  to  113  per  cent; 
toggles  up  to  140  per  cent; 
front  axles  up  to  81  per 
cent;  hubs  up  to  140  per 
cent;  and  so  on.  The  apex 
of  prices  was  reached  in  1918,  while  the  war  was  raging. 
Here  and  there  slight  reductions  are  being  made,  but  in  the 
great  majority  of  cases  the  price  remains  the  same  as  it  was 
last  year. 

These  prices  of  raw  material  are  holding  up  business  for 
White  Motor.  They  are  holding  up  business  for  the 
United  States. 

Raw  material — which  includes  food — is  being  shipped 
abroad  in  great  quantities,  according  to  the  Federal  Re- 

serve Board's  review.  According  to  the  same  review,  other 
countries  than  ours  are  showing  a  tendency  to  return  to 
a  stable  price  level  and  the  danger  is  that  if  the  United 
States  cannot  soon  come  to  a  normal  price  level,  we  shall 

lose  out  in  the  big  game  of  getting  the  world's  business 
for  American  products. 

GRABBING  OFF  THE  CREAM 

Everything  else  is  being  adjusted  as  rapidly  as  possible, 
to  a  peace  basis.  But  we  cannot  adjust  to  a  normal  peace 
basis  in  business  so  long  as  the  prices  of  raw  material 
keep  us  dangling  in  the  air.  We  cannot  adjust  wages  as 
we  would  like,  while  old  Raw  Material  hogs  all  the  profits. 
Many  a  manager  is  getting  gray-headed  today  trying  to 
make  ends  meet  and  keep  production  going,  because  Raw 
Material  insists  on  grabbing  off  all  the  cream. 

March   15,   1919. 

This  talk  on  food  gets  home  to  every  man  and  his 
family,  and  points  out  that  there  must  be  a  limit  to 
wages. 

FOOD  PRICES  ST  A  Y  UP 
Food  costs  continue  to  soar. 
Yet,  according  to  the  latest  Government  report,  food 

stuffs  in  storage  March  1  were  considerably  larger  than 
at  the  same  time  a  year  ago.    The  monthly  survey  of  the 

Department  of  Agriculture  at  Washington  shows  that  meat 
in  storage  March  1  amounted  to  1,424,193,903  lb. — an  in- 

crease of  139,000,000  lb.;  lard,  123,017,336  lb.— about 
58,000,000  lb.  more  than  last  year;  butter,  25,781,637  lb.— 
about  6,300,000  lb.  more.  Yet  prices  of  meats,  lard  and 
butter  continue  to  rise.  Even  flour  has  gone  up,  in  spite 
of  the  fact  that  England  and  France  are  buying  flour 
from  other  countries  quoting  lower  rates  than  ours. 

The  farmer  is  not  getting  for  his  product  even  a  decent 
proportion  of  these  high  prices.  In  fact,  the  worst  paid 
man  in  the  country  today  is  the  farmer.  The  lowest  wage 
paid  in  White  Motor  is  wealth  compared  to  what  the 
average  farmer  gets  for  his  labor,  and  the  hardest  worker 
in  White  Motor  has  a  lazy  job  compared  with  what  a  farmer 
has  to  do. 

Farmers  who  are  perfectly  willing  to  feed  city  people  at 
decent  prices,  have  been 
known  to  be  compelled  to 
plow  under  perfectly  good 
growing  foodstuff,  simply 
because  they  were  not  per- 

f.^^^.-  mitted  to  market  it.     Dairy- 

^M  !•*  '"^"     ̂ ""^     poultrymen     and ''a\5JJ^  cattlemen  are   in   almost  the 
same  predicament.  They  are 
more  than  willing  to  supply 
the  demands  of  the  people 
for  plenty  of  good  food  at 
reasonable  prices.  But  the 
middlemen  must  have  their 

rake-offs  and  the  big  profit- 
eer who  controls  meats,  or 

butter  and  eggs  or  flour  or 
any  of  the  necessary  foods, 
lays  down  the  law  as  to 
what  and  how  much  may  be 
sold,  what  and  how  much 
must  be  stored,  what  and 
how  much  the  farmer  or 

grower  may  dispose  of  out 
of  his  production. 

There  must  be  some  means 

of  getting  the  farmer  and 
the  city  consumer  together, 

if  we  are  going  to  be  able  to  eat  enough  of  good  American 
food  to  keep  us  fit  for  producing  American  goods. 
Wages  cannot  go  up  indefinitely  to  meet  a  constant 

mounting  cost  of  living.  There  is  a  limit  somewhere. 
Every  time  wages  go  up,  the  cost  of  living  moves  another 

jump  ahead.  It's  a  losing  game  for  the  wage-earner,  and 
no  industry  can  stand  such  a  strain  indefinitely. 

April  1,  1919. 
Note  here  how  the  management  discusses  new  moves 

with  the  whole  force  and  tells  them  of  possibilities  of 
the  future. 

NEW  MACHINERY  COMING  IN 

Besides  employing  many  new  men.  White  Motor  is  buying 
thousands  of  dollars  worth  of  new  machinery.  This  ma- 

chinery, it  is  expected,  will  enable  the  workers  to  put  out 
a  better  product  in  fewer  hours,  possibly  without  shorten- 

ing the  pay  along  with'  the  workday.  This,  of  course,  is 
something  of  an  experiment,  but  the  management  of  this 
plant  has  an  idea  that  its  expectations  can  be  realized  by 
the  way  the  men  will  take  hold  of  the  idea  and  work  it 
out.  After  all,  the  management  can  only  present  the  oppor- 

tunity. The  men  themselves  must  grasp  it  and  make  the 
most  of  it.  That  their  ingenuity  and  persistence  will 
achieve  what  some  might  consider  the  impossible — which  is: 
producing  more  and  working  less  while  earning  just  as 
much  as  ever — is  the  honest  belief  that  Manager  Hulet 
entertains.  I  wonder  if  he  is  right.  I  hope  he  is.  In  fact, 
I  THINK  hp  is,  but  some  folks  have  accused  me  of  having 
too  much  faith  in  what  the  workers  can  and  will  do. 
*     *     *     We  shall  see  what  we  shall  see.         July  1,  1919. 

This  editorial  brings  out  points  which  are  usually  dis- 
cussed only  in  committee  meeting  of  officers.    This  puts 
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it  up  to  every  man  to  do  his  share  in  making  the  expan- 
sion possible. 

When  the  management  tells  us  that  expansion  is  the 
order  of  the  day  and  proceeds  to  put  it  in  effect,  we  have 
full  confidence  that  the  management  know^s  what  it  is  talk- 

ing about  and  has  the  means  to  carry  out  its  plans.  There 
isn't  the  slightest  doubt  in  the  mind  of  the  average  worker 
that  by  1930  we  shall  have  a  factory  twice  as  large  as  at 
present,  keeping  some  10,000  men  busy  trying  to  fill  orders 
for  White  trucks. 

But  this  expansion  business  isn't  quite  as  simple  as  it seems. 

Matters  of  importance  to  industrial  concerns  are  happen- 
ing rather  rapidly  these  days.  For  instance,  since  the 

writing  of  the  last  editorial  for  the  White  Book,  it  has 
been  deemed  wise  to  change  some  of  our  plans.  Instead 
of  waiting  until  1930  to  double  our  plant,  we  must  accom- 

plish the  fact  in  the  next  five  years,  putting  on  1,000  men 
additional  each  year  until  1925. 

It  must  be  done  for  self-protection.  Only  those  firms 
which  are  now  in  position  to  become  large  and  powerful 
within  the  next  few  years,  will  survive,  according  to  present 
indications.  This  means  the  elimination  of  many  lesser 
concerns — concerns  under  poor  management.  It  means  that 
a  great  many  men  who  are  bosses  now,  will  be  under  a 
boss  when  the  change  comes. 

There  is  a  huge  risk  in  taking  the  expansion  step  now, 
as  White  Motor  is  taking  it.  Doubling  the  producing 
capacity  of  a  plant  in  so  short  a  time,  with  industrial 
affairs  as  unstable  as  they  are  now  and  the  outlook  prom- 

ising unheard  of  competition  both  at  home  and  in  foreign 
markets,  means  that  this  company  is  taking  measures  which 
will  make  or  break  it  in  the  near  future.  From  what  we 
know  of  the  foresight  of  White  Motor  management,  most 
of  us  are  certain  that  present  plans  will  carry  us  safely 
through  the  troubled  waters.  At  the  same  time,  it  is  well 
to  know  that  there  are  rocks  which  endanger  our  success, 
and  that  it  will  take  the  wisdom  and  the  nerve  of  every 
man  in  the  plant,  from  president  to  sweeper,  to  navigate 
the  ship  and  keep  it  in  the  safe  course. 

ROCKS  IN  SIGHT 

Our  first  danger  comes  in  1920,  when  business  in  this 
country  will  begin  a  competition  such  as  we  have  never 
known  before — -and  we  have  had  some  pretty  fierce  busi- 

ness competition  in  the  past. 
There  may  be  an  effort  to  put  in  cheap  labor,  to  sell  at 

low  cost,  to  pile  up  profits  at  the  expense  of  both  workers 

and  consumers.  White  Motor  isn't  playing  that  kind  of  a 
game,  as  you  know,  and  whether  White  Motor  will  be  able 
to  keep  on  playing  the  game  its  way,  or  not,  is  the  question. 
If  we  were  twice  as  big  as  we  are  now,  our  power  might  be 
felt  in  the  general  industrial  campaign.  As  it  is,  we  are 
.still  too  small.  We  can  do  much  to  establish  public  opinion, 
however,  by  our  approval  or  disapproval  plainly  expressed, 

concerning  other  firms'  methods  toward  employees  and  con- 
sumers. We  can  knit  ourselves  even  more  closely  together 

for  self-preservation  and  making  an  impression  upon 
others.  We  can  even  influence  large  bodies  of  workers  and 

some  industrial  managers,  into  employing  "White"  methods 
of  business.  In  such  a  way  every  employee  is  an  asset  to 
this  company  and  to  himself. 

If  we  survive  the  home  competition — if  we  survive  the 
year  1920,  another  danger  confronts  us — that  of  Old  World 
competition.  July  15,  1919. 

What  Is  a  Machine  Tool? 
By  a.  W.  Jansson 

On  page  548,  vol.  52,  of  the  American  Machinist  is  an 

article  with  the  title,  "What  is  a  Machine  Tool?" 
When  I  was  a  student  at  the  Technical  School  of 

Stockholm,  Sweden,  we  used  to  define  machine  tools 
(verktygs-maskiner)  as  machines  that  were  able  to 
reproduce  themselves.  That  is,  a  lathe  can  reproduce 
most  of  the  parts  it  is  made  of,  but  on  the  other  hand 

a  steam  engine  or  punch  press  can  not  reproduce  any 
of  the  parts  of  which  they  are  made.  Therefore,  would 
it  not  be  suitable  to  define  machine  tools  as  machines 
able  to  in  part  reproduce  themselves? 

Vest  Pocket  Case  for  Scale 
By  Michael  N.  Idleson 

Many  mechanics  make  a  practice  of  carrying  a  steel 
scale  in  the  vest  pocket  because  of  the  convenience 
with  which  it  may  be  reached  when  wanted,  and  all 
of  them  have  suffered  annoyance  by  reason  of  its  falling 
out  whenever  they  bend  over;  sometimes  without  their 

knowledge,  and  cans- 

1 

^rjfiq^f^'^- 

IS 
mg  exasperation  and 
loss  of  time  in  find- 

ing it.  The  holder 
shown  in  the  illus- 

tration was  designed 

to  do  away  with  this 
trouble.  A  piece  of 
the  thinnest  sheet 

brass  available  is  cut 

to  the  shape  indi- 
cated and  bent  along 

the  dotted  lines.  Two 
'  ^     pieces  of  clock-spring 
POCKET  CARE  FOR  SCALE       „  t  „  „  I    t  •*  ul steel  of  suitable 

width  are  placed  inside  the  holder  as  shown  and  held  by 
the  taps  A,  B,  C  and  D  being  bent  over  them,  but  not 
closed  down  so  tightly  as  to  interfere  with  their  free 
movement.  A  short  piece  of  spring  brass  or  steel  .sold- 

ered to  one  of  the  flat  sides  makes  a  hook  or  clip  by 
which  the  case  is  fastened  to  the  edge  of  the  pocket. 

A  Flushpin  Limit  Gage  for  Keyways 
By  H.  J.  Henry 

The  illustration  shows  a  gage  made  on  the  principle 
of  the  flushpin  limit  gage,  for  the  purpose  of  gaging 
the  depth  of  splines  and  keyways.     The  construction  is 

A   FLUSHPIN    Li  .MIT   GAGE   FOR   KETWATS 

amply  explained  by  the  sketch.  By  rounding  the  end 
of  the  slide  the  tool  can  be  adapted  to  measure  a  Wood- ruff Kevway. 



May  13,  1920 Get  Increased  Production — With  Improved  Machinery 1045 

Stellite,  a  New  Gage  Material 
By  h.  l.  van  keuren 

Consulting   Mechanical   Engineer,   Boston,   Mass. 

The  writer  (joea  into  a  new  field  in  search  of 
some  better  material  than  steel  to  use  for  gages. 
Stellite,  which  has  shown  such  remarkable  results 
as  a  material  for  cutting  tools,  is  the  object  of 
the  investigation,  which  is  quite  thorough,  con- 

sidering the  newness  of  the  idea,  and  which 

brings  out  particularly  the  hardness  and  wear- 
resisting  ability  of  this  alloy. 

STANDARD  practice  in  the  manufacture  of  gages 
and  measuring  tools  has  for  a  long  time  sanctioned 
the  use  of  steel  as  a  material —either  machine  steel 

pack-hardened,  or  preferably  tool  steel  suitably  treated. 

Consequently,  when  a  departure  is  made  from  a  well- 
recognized  usage,  it  is  because  there  is  some  peculiar 
condition  to  be  met  that  justifies  the  expenditure  of 
extra  time  and  money.  Thus,  in  the  realization  of  the 

need  of  reference  gages  having  extra  wearing  quali- 
ties, the  writer  investigated  the  characteristics  of 

stellite  as  a  gage  material  and  constructed  a  number 

of  flat,  combination,  precision  gage  blocks  of  this  inter- 
esting alloy. 

A  Semi-Precious  Alloy 

Stellite  is  most  generally  known  as  a  patented  alloy 

having  the  peculiar  properties  of  high-speed  steel,  and 

it  is  most'.y  used  as  tool  points  for  heavy  cuts  on  rough 
machining  operations.  Now,  stellite  is  not  steel, 
although  it  is  sometimes  referred  to  as  an  alloy  steel. 
In  fact,  it  contains  no  iron,  except  as  an  impurity, 

but  is  composed  of  a  number  of  semi-precious  metals. 
It  therefore  cannot  be  classed  as  steel. 
The  chemical  composition  is  varied  considerably 

according  to  the  grade  of  material  being  produced. 

Three  grades — Nos.  1,  2  and  3 — are  obtainable  com- 

mercially. These  grades  vai-y  in  toughness,  hardness 
and  brittleness,  grade  No.  1  being  the  toughest  and 
grade  No.  3  being  the  hardest  and  most  brittle.  Table 

I  shows  average  chemical  analyses  by  different  author- 
ities, these  being  typical  of  the  composition  of  stellite. 

TABLE  I.       VARIOUS   CHEMICAL   ANALYSES   OF   STELLITE 

Chpinifal  Klprneiit8 
Cobalt      
Chroniiuni       
Molybdeimni    
Carbon   
Silicon   

Manganf.f;»' 
Sulphur 
Phospiioru^ 
Iron 
Tjnguteii 
Nieltpl .  . 

Bureau  of 
Mines 

Analysis, 
Per  Cent 

.      59  50 10  77 
22  50 
0  87 0  77 
2  04 
0  084 
0  040 
3  11 
0.0 
0  0 

From 

Marks 
Handbook, 
Per  Cent 

60  00 
15  ̂  

J.  E. Johnston. 

Per  Cent 

75.00 20.00 

Total       99.684 

25.00 

100.00 

5  00 

100  00 

In  some  stellite  alloys  tungsten  is  used  in  place  of 
molybdenum,  it  being  claimed  that  its  effect  is  about 
100  per  cent  greater. 

Fundamental  Requirements  of  G.\ge  M.\terial 

Inasmuch  as  a  gage  is  primarily  a  tool  for  meas- 
uring or  determining  lengths  accurately,  it  is  essential 

that  any   materia!   u.sed   for   gages   shall    meet   certain 

fundamental  requirements  established  by  the  conditions 
under  which  gages  are  made  and  used.  These  funda- 

mentals may  be  stated  as  follows: 
1.  Wearing  qualities. 
2.  Suitable  coefficient  of  expansion. 
3.  Permanency. 
4.  Resistance   to   corrosion. 
5.  Susceptibility  to  a  high  polish. 
6.  Ease  of  machining. 
7.  Uniformity  of  material. 
8.  Hardness. 
The  above  analysis  has  been  made  particularly  with 

reference  to  standard  gage  blocks  of  the  flat  precision 
type,  but  there  is  no  reason  why  this  analysis  does  not 
apply  in  the  main  to  all  types  of  commercial  gages,  such 
as  snap,  plug,  ring  and  profile  gages.  Thus  it  is  of 
interest  to  consider  the  suitability  of  stellite  in  meeting 
these  fundamental  requirements. 

Wearing  Qualities 

Any  material  which  has  the  property  of  resisting 
abrasion  can  be  expected,  of  course,  to  possess  high 
wearing  qualities  when  used  as  a  gage  or  contacting 
surface  of  a  measuring  tool.  There  are  certain  alloy 
steels  which  resist  abrasion  more  than  ordinary  tool 

steel.  Then,  also,  we  find  that  in  some  precise  measur- 
ing machines,  agate  or  some  other  hard  stone  has  been 

employed  as  a  contact  surface. 
The  fact  that  stellite  stands  up  as  a  cutting  tool  under 

heavy  duty  would  indicate  that  it  would  have  long  wear 
as  a  gage;  but  the  real  fact  that  insures  long  wear  is, 
that  in  lapping  stellite  gages  it  was  found  that  with 
exactly  similar  conditions  it  took  five  times  as  long  to 
lap  a  stellite  gage  as  it  did  a  gage  made  of  an  alloy 
steel  particularly  well  suited  for  wear.  Thus  stellite 
gages  should  wear  at  least  five  times  as  long  as  the 
best  of  steel  gages. 

Coefficient  of  Expansion 

Different  materials  expand  and  contract  varying 
amounts  with  a  given  change  in  temperature.  An  idea 
of  this  difference  in  materials  may  be  obtained  from 
Table  II. 

TABLE  II. 

Substance; 
-Muminum . 
Bra-sB   
Glass   
Gold   
Iron   
Steel,  hard   
Steel,  annealed . Wood   

coefficients  of  expansion  of  some 
common  m.\terl\ls 

Expansion  in  Inches  of  a l-In.  Piece  per  Deg.  F. 
0  0000123 
0  0000105 
0  0000050 
0  0000085 

0  0000060 0  0000073 
0  0000060 
0  0000002 

Now,  as  practically  all  accurate  measuring  or  gaging 
is  done  on  work  which  is  made  of  iron  or  steel,  the 
material  used  for  gages  or  measuring  instruments  should 
have  a  coefficient  of  expansion  approximately  the  same 
as  the  average  of  iron  and  steel.  When  this  is  true 

the  main  requirements  in  making  accurate  measure- 
ments are  to  let  the  work  and  the  gage  come  to  the 

same  temperature,  and  to  work  as  close  as  possible  to 
the  standard  temperature,  namely,  20  deg.  C,  or  68  deg. 
F.  This  can  be  done  in  any  shop  without  the  elaborate 

equipment  of  a  constant-temperature  room. 
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A  substance  such  as  Invar  steel,  which  has  prac- 
tically a  zero  expansion  coefficient,  or  aluminum,  which 

has  a  very  high  rate  of  expansion,  as  can  be  seen  from 
the  above  table,  is  practically  out  of  the  question  as  a 
gage  material,  as  it  expands  very  differently  from  the 
average  (0.0000066)  for  iron  and  steel.  A  6-in. 
aluminum  gage  would  cause  an  error  due  to  difference 
in  expansion  when  measuring  the  average  work  at  a 
temperature  10  deg.  different  from  standard,  say  at  78 
deg.  F.,  of  6  X  (0.0000123  —  0.0000006)  X  10.  or 
0.00034  in.,  an  appreciable  amount  according  to  present- 
day  standards. 

Stellite,  as  has  recently  been  determined,  has  a  coeffi- 
cient of  expansion  quite  in  agreement  with  the  aver- 

age of  iron  anc  steel.  Table  III  gives  the  results  of 
recent  findings  of  the  National  Bureau  of  Standards. 

TABLE   III. COEFF rCIENTS  OF EXPANSION OF  STELLITE 

Rrade  of Uango  of Expansion  in  Inches  of  a 
Stellite Ton iperaturc,  Deg. F. 

1-ln. 

Piocp  Per  DoK    F. 
No.  1 77.0  to  123 0  0000056 
No.  1 82   5  to  140 0  0000067 
No.  1 140  0  to  212 0  0000067 
No.  2 77  Oto  140 0  0000067 
No.  2 140  0  to  212 0  0000061 
No.  3 77  Oto  140 0  0000056 
No.  3 140  Oto  212 0  0000061 

Thus,  with  an  average  coeflScient  of  0.0000060,  stellite  is 
quite  suited  as  regards  temperature  error,  as  this  error 
is  small  enough  to  be  negligible  on  all  ordinary  work, 
and  it  can  be  eliminated  by  making  a  correction  for  the 
small  error  that  might  interfere  with  very  precise  work 
involving  measurements  which  must  be  accurate  to 
within  0.00001  inch. 

Permanency 

The  skilled  mechanic  knows  by  experience  that  i 
piece  of  steel,  accurate  when  made,  may  change  in 
dimension  or  shape  with  time.  Freedom  from  this 
change  is  known  as  permanency.  Difficulty  is  experi- 

enced with  steel,  owing  to  the  strains  that  are  set  up 
in  the  metal  during  the  hardening  process;  and  where 
steel  is  used  for  gages  of  special  accuracy  it  is  neces- 
saiy  to  relieve  these  strains  by  a  seasoning  process, 
in  order  to  insure  permanency.  Now  stellite  in  its 
original  condition  is  extremely  hard,  and  inasmuch  as 
this  hardness  is  the  result  more  of  the  peculiar  prop- 

erties of  the  combined  elements,  rather  than  of  an 
abrupt  change  of  structure,  such  as  occurs  when  red- 
hot  steel  is  quenched  in  water,  there  is  every  reason 
to  believe  that  stellite  is  much  freer  from  strains 
and  more  permanent  than  hardened  steel.  However, 
the  permanency  of  stellite  can  only  be  assured  by  a 
series  of  measurements  on  accurate  samples  taken  at 
intervals  of  years.  These  measurements  have  already 
been  started  by  the  Bureau  of  Standards  on  some 
samples  submitted  by  the  writer. 

Resistance  to  Corrosion 

One  of  the  remarkable  properties  of  stellite  is  that 
it  is  practically  non-corrosive,  being  acid  resistant, 
except  to  hydrochloric,  sulphuric  and  hydrofluoric  acids. 
It  has,  therefore,  found  considerable  use  for  table  ware, 
surgical  instruments,  laboratory  apparatus,  and.  for 
jewelry.  Being  free  from  stains  or  rust,  which  often 
occur  on  steel  gages  as  the  result  of  handling,  it  is 
preferable  to  steel. 

Stellite  gages,  made  by  the  same  methods  and  with 
the  same  refinement  of  abradants  as  used  on  steel 
gages,   have  a  very  excellent   finish,  the   gage   surface 

being  practically  polished.  Experiments  made  at  the 
Bureau  of  Standards  by  Dr.  Coblentz  indicate  that  on  a 
brilliant  stellite  mirror  a  reflecting  power  of  50  per 
cent  was  found,  but  the  freedom  of  the  surface  from 
imperfections  and  the  brilliancy  of  the  polish  give  the 
impression  that  it  has  a  reflecting  power  of  100  per 
cent.  In  fact,  stellite,  owing  to  the  brilliancy  of  its 

polished  surface,  gets  its  'name  from  the  Latin  word 
"Stella,"  or  "star." 

Ease  of  Machining 

Ordinarily,  if  a  material  was  available  which  satis- 
fied all  of  the  essential  requirements  of  the  finished 

product,  difficulties  of  working  would  be  overcome.  This 
may  occur  in  time  with  stellite,  but,  owing  to  its 
extreme  hardness  in  its  original  condition,  it  cannot  be 
machined  by  the  convenient  method  of  using  cutting 
tools,  but  must  on  all  operations  be  broken  or  ground. 
The  present  cost  of  the  material  and  the  diflScuIty  in 
machining  tend  to  make  the  cost  prohibitive  for  strictly 
commercial  purposes. 

At  present,  stellite  is  obtainable  only  in  simple  cast 
forms  or  sections.  Grinding  operations  are  slow,  owing 
to  the  fact  that  it  is  non-magnetic,  and  therefore  can- 

not be  held  in  the  convenient  magnetic  chucks  of 
grinding  machines.  However,  with  improvement  in 
molding  facilities,  and  with  sufficient  demand  for  preci- 

sion gages  of  the  better  quality,  there  .should  be  no 
reason  why  the  present  diflRculties  in  preparing  the 
material  for  the  final  finishing  operations  cannot  be 
surmounted  and  the  cost  reduced. 

Uniformity 

Very  often  in  steel  we  find  numerous  conditions 
which  are  difficult  to  control.  The  very  object  of 
elaborate  processes  of  heat  treatment  is  to  obtain  a 
uniform  structure  in  the  material.  In  the  annealing 
and  hardening  process  a  few  degrees  difference  in 
heating  the  metal  will  cause  great  variations  in  the 
resulting  structure,  and  it  is  not  every  shop  that  is 

equipped  with  the  pyrometers  and  conti-oiling  apparatus 
necessary  to  realize  uniform  conditions  in  heat  treat- 
ment. 

This  difficulty  is  lacking  in  the  case  of  stellite,  as 
there  is  no  annealing  or  hardening  process.  The  uni- 

formity depends  entirely  on  the  facilities  and  knowledge 
of  the  makers  of  the  material.  One  difficulty  experi- 

enced with  stellite  is  the  frequent  occurrence  of  blowholes 
arising  in  the  casting  process.  When  these  blowholes 
occur  on  the  finished  surface  of  the  product,  the  piece 
must,  of  course,  be  rejected. 

Hardness 

The  property  of  hardness  implies  the  ability  of  the 
material  to  resist  to  a  certain  marked  degree  scratching 
by  a  diamond  or  other  very  hard  substance.  This  qual- 

ity is  mo.st  desirable  for  gages,  and  stellite,  being 
extremely  hard,  is  therefore  well  suited  for  gage  mate- 

rial. Most  substances  which  are  hard  have  good  wear- 
ing qualities  and  resist  abrasion,  but  certain  alloy  steels 

which  have  remarkable  wearing  qualities  are  not  so 
extremely  hard.  Both  hardness  and  wearing  qualities 
are  combined  in  stellite. 

As  has  been  previously  mentioned,  the  writer  recently 
constructed  some  flat,  combination  gage  blocks  of 
stellite.  These  gage  blocks  were  V-in.  standards,  i  in. 
square,  and  were  made  to  be  used  as  reference  standards 
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in  making  other  precision-gage  blocks.  The  original 
lot  of  sixteen  gages,  all  i  in.  in  length,  were  prepared 
for  lapping  by  the  laborious  process  of  surface  grind- 

ing. It  was  necessary  to  grind  the  pieces  singly,  as 
the  blanks  obtained  from  the  makers  of  the  material 
were  quite  irregular   in  shape. 

A  problem  presented  itself  as  to  how  the  gages  were 
to  be  marked.  The  blanks  were  too  hard  to  be  stamped, 
etching  presented  difficulties,  and,  while  they  could  have 
been  marked  with  an  electric  pencil,  this  method  was 
not  quite  suited  in  regard  to  neatness  for  use  on  a 
precision  gage.  They  were  finally  marked  by  sand- 

blasting. A  stencil  was  made  of  the  de.«ired  marking 
and  a  few  minutes  under  the  sandblast  was  sufficient 
to  give  a  clear,  neat  and  permanent  marking. 

Of  the  sixteen  gages  finished  there  were  about  ten 
good  ones,  some  being  rejected  on  account  of  blowholes 
on  the  surfaces.  Five  of  these  gages  were  .sent  to  the 
Bureau  of  Standards  for  measurement.  Table  IV  being 
the  report  of  the  results. 

TABLE  IV.      DATA  ON  THE  FIRST  STELLITE  GAGES   RENT 
TO  THE  BUREAU  OF  STANDARDS 

B.  of  S.  Test  No.  27,845,  Feb,  24,  1920 
Marked Measured  Length Maximum  Krror  of 

Identifies  tion Length, in    In.    at Both  Flatness  and 
Number In. 20Deg.  C. Parallelism  of  Fares 

B.S-A 1 0  500003 0  000005 
liS-B I 0  500001 0  000005 
R^C 0  500000 0  000005 
BS-D 0  500008 0  000006 
BS-E J 0  500004 0  000005 
.\n  observational  error  of  ±0.000003  in.  is  possible  on  each  measurement. 

Owing  to  its  excellent  wearing  qualities  and  its 
freedom  from  corrosion,  stellite  is  very  well  suited  for 
precision-gage  reference  standards  of  the  better  quality. 
Such  a  gage  would  be  economical  where  it  is  necessary 
to  use  a  reference  gage  at  very  frequent  intervals  or 
perhaps  continually.  Also,  in  large  manufacturing 
plants  where  the  inspection  of  parts  includes  hundreds 
of  thousands  and  even  millions  of  pieces  the  need  of 
gages  with   exceptional  wearing  qualities   is  apparent. 
Why  cannot  we  utilize  the  process  now  so  common 

with  stellite  cutting  tools  and  weld  a  piece  of  stellite 
to  the  iron  or  steel  frame  of  the  gage  or  measuring 
tool  at  the  point  or  surface  where  wear  occurs?  This 
question  will  be  left  unanswered,  but  the  writer  here- 

with predicts  the  use  of  stellite  for  commercial  gages, 
which  will  result  in  economy  and  consequently  profit 
to  both  the  maker  and  user  of  gages. 

Generating  a  Cam  on  a  Milling  Machine 
By  August  De  Angelis 

We  had  to  make  a  face  cam  about  18  in.  in  diameter 
•  A^ith  three  different  rises  and  three  dwells,  it  being 
necessary  to  make  the  pitch  of  the  rises  quite  accurate. 
After  giving  the  problem  considerable  thought,  we  con- 

cluded that  the  best  way  to  perform  this  operation  was 
by  generating  the  pitches. 

We  took  a  turntable  from  a  vertical  milling  machine 
and  geared  it  to  the  feed  shaft  of  the  horizontal  milling 
machine  by  means  of  a  silent  chain,  two  sprockets  and 
a  train  of  gears. 

It  was  necessarj'  to  make  the  speed  of  the  worm 
on  the  turntable  correspond  with  the  speed  of  the  hand- 
wheel  on  the  up  and  down  feed  of  the  machine  and 
this  was  accomplished  by  using  sprockets  with  15  and 
31  teeth,  this  being  the  ratio  of  the  two  shafts. 
We  then  figured  out  a  set  of  gears  to   give  us  the 

correct  amount  of  feed  up  or  down  for  a  complete 
rise,  while  the  circular  feed  was  running  through  the 
number  of  degrees  in  that  section. 

In  operating  this  arrangement  we  marked  the  flange 
of  the  cam  A,  B,  etc.,  to  correspond  with  the  different 

FIG.   1.      DEVELOPMENT  OF  CAM 

points  of  the  cam  as  shown  in  Fig.  1  and  put  a  pointer 
on  the  base  of  the  turntable  to  correspond  with  the 
center  of  cutter.     We  then  started  at  point  H  to  mill 

FIG.    2.      THE    SET-UP 

the  straight  section  or  dwell  HG,  starting  the  rotary 
feed  only.  When  the  point  G  reached  the  pointer  we 
threw  in  the  up  feed  and  ran  to  point  F. 

For  the  other  sections  we  changed  the  gears  to  suit 
the  different  pitches  and  followed  the  same  procedure, 
obtaining  very  satisfactory  results.  A  photograph  of 
the  rig  is  shown  in  Fig.  2. 

The  formula  for  the  gearing  is  as  follows : 
T        S 

F       W 
R  =  Rise; 

A  ̂ =  Arc  of  section; 

T  :=  Turns  of  worm  on  circular  feed  for  A ; 
^  =  Up  or  down  feed  for  R; 
W  =  Gear  on  worm  shaft; 
S  =  Gear  on  sprocket   shaft. 

How  an  p]ngineer  Got  Rich 
We  have  just  learned  of  an  engineer  who  started  poor 

20  years  ago  and  has  retired  with  the  comfortable  for- 
tune of  $50,000.  This  money  was  acquired  through 

industry,  economy,  conscientious  efforts  to  give  full 
value,  indomitable  perseverance  and  the  death  of  an 
uncle  who  left  the  engineer  $49,990.50.— Official  Bul- 

letin, Colorado  Society  of  Engineers. 



1048 AMERICAN     MACHINIST Vol.  52,  No.  20 

USES      FOR THE       PARALLEL       CLAMP 

By  Afo'I     Maker 

f.^1^^ 
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Unusual  Method  of  Securing  Extreme 

Accuracy — III 
By  a.  L.  DE  LEEUW,  M.  E. 

Consulting  Engineer 

The  third  installment  continues  the  boring  and 
reaming  operations  on  the  tivo  main  holes  in  the 
cradle  forging  and  then  takes  up  the  machining 
of  the  trunnions  with  a  description  of  the  unique 
fixtures  and  special  machines  used. 

(Part   II  appeared   in  our  April  29   issue.) 

THE  boring  of  the  large  hole  differs  from  the  small 
hole  only  in  detail.  Fig.  35  shows  the  boring  tools. 
The  body  X  is  soft  steel,  Y  is  Rex  AA  high-speed 

steel,  and  fiber  ring  R  is  used  to  stop  the  chips,  instead 
of  having  a  full-diameter  section  below  the  chip  open- 

ings as  the  French  tools  have.  These  tools  are  very 
satisfactory.  Care  should  be  taken  to  see  that  the  slots 
in  the  cutting  tool  line  up  with  the  slots  in  the  body  to 
give  a  clear  passage  for  the  chips. 

Fig.  36  shows  the  circular-grinding  of  the  tool  and 
bronze  bushing.  The  bushing  is  ground  0.0005  in.  below 
the  cutter  size.  After  circular-grinding  the  cutting 
edge  is  backed  off  to  a  line. 
The  small-hole  boring  tools 
are  ground  in  the  same 
manner.  A  fixture  similar 
to  the  one  used  for  drilling 
is  used  for  boring  and 
reaming  the  large  hole. 
One  end  is  clamped  in  the 
revolving  steadyrest  on  a 
24-in.  heavy-duty  lathe  as 
shown  in  Fig.  28,  and  the 
other  end  in  a  special 
bracket  fastened  on  the 
stripped  carriage  and  bored 
in  position,  as  in  Fig.  37. 
Fixtures  of  the  type  used 
on  the  small  hole  were  found 
satisfactory  in  this  case. 
Fig.  38  shows  the  boring 
tool  leaving  the  work.  Fig. 
39  shows  the  method  of 
fastening  the  large  bar  to 

FIG.   35.     TOOLS   FOR  LARGE  HOLE 

FIG.  36.     GKlXltlNG  THE   liOKIXG  TOOL 

FIG.    37.      BORING  TOOL  ENTERING    WORK 

the    spindle    of    the    lathe. 
The    bar    screws    into    the 

collar  A  which  .has  a  cen- 
ter fitting  the  lathe  spindle. 

This  collar  is  then  held  in 

the    spindle    by    the    cap- 
screws    shown.     The    large 
finish-reamer     is    like    the 

small   one.     The    large-hole 
operation  details,  including 
removing  the  finished  work 
from  the  fixture,  are  shown 
in  the  accompanying  table. 

This  method  of  reaming 

is  very  satisfactory  for  this 
class   of    work.     The   holes 

come  very  straight  and  par- 
allel,  true   to   size   and   re- 

markably smooth;  0.002  in. 
is    left    for    lapping    and 

polishing.      After    this 
method    of    drilling    and    boring    was 
started,  not  a  single  cradle  out  of  the 
800  was  spoiled  in  this  operation.    As 
little  as  0.002   in.   has   been   removed 
from   a  hole   with   the  wood   reamer. 

The  three  cylinder  oil  pumps  used  de- 

liver plenty  of  oil  at  80-lb.  pressure. 
Care    should    be    taken    to    .screen    or 
otherwise  remove  the  fine  chips.    The 

boring  operations  are  covered  by  oper- 
ations 16,  17,  18  and  19.    The  lapping 

was  not  done  immediately  after  bor- 

ing but  was  made  one  of  the  final  op- 
erations.    This   was   due   to   the   fact 

that   it  is   of  extreme   importance   to 

preserve  the  final  finis,h  of  the  holes 
and  consequently  reduce  the  handling 
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FIG.   38.     BORING  BAR  AND  OIL  CONNECTION 

of   the   piece   after  lapping   to   an   absolute   minimum. 
Operation  22  shows  the  milling  of  the  grooves  and 

surfaces  for  attaching  the  cover  plates.    These  grooves 
were  on  both  sides  of  the  piece,  but  on  the  side  shown  in 
operation  22,  the  grooves  extend  the  entire  length  of 
the  piece,  whereas  on  the  other  side  these  grooves  were 
interrupted.     Operation   22  was  done 
on   a  horizontal   milling   machine   us- 

ing two  gangs  of  cutters,  the  pieces 
being  set  at  the  proper  angle  as  clearly 
shown  in  Fig.  40. 

The  next  operation  was  the  rough- 
turning  and  drilling  of  the  trunnions. 
At  this  stage  the  trunnions  were 
square  blocks  or  bosses  and  it  was 
deemed  advisable  to  remove  the  large 
amount  of  metal  still  left  after  mill- 

ing so  as  not  to  have  to  remove  much 
metal  at  the  finish-turning.  This 
roughing  operation  was  done  on  a 
high-duty  drilling  machine,  the  table 
having  been  removed  and  a  special  fix- 

ture substituted.  This  was  really  a 

hollow-milling  operation,  the  hollow- 
mill  being  clearly  indicated  in  Fig.  41. 
It  will  be  noticed  that  the  fixture  can 
rotate  on  its  axis  so  as  to  present  both  trunnions  to 
the  hollow  mill.  A  number  of  other  tools  such  as  drills, 
reamers,  taper  reamers,  etc.,  completed  the  equipment 
for  this  roughing  operation  and  are  shown  in  Fig.  42. 

Skipping  a  few  of  the  operations,  we  now  come  to  the 

finish-turning   of   the    trunnions.      It 
was  considered  to  be  of  extreme  im- 

portance to  have  the  trunnions  exactly 
in  line  with  each  other.     The  peculiar 
shape  of  the  piece  and  its  great  length 
make  it  very  difficult  to  swing  the  piece 
around  t^e  center  line  of  the  trunnion 
on  a  lathe  or  vertical  boring-mill.    Be- 

sides, such  a  procedure  would  require 
two  settings  of  the  piece  for  tuning 
the   two    trunnions.      Then,    too,    the 

method   of   hollow-milling   both   trun- 
nions on  a  two-spindle  machine  would 

not   insure   perfect   alignment   of   the 
two  trunnions.     For  these  reasons  it 
was  decided  to  build  a  special  machine 
which  consisted  principally  of  a  large 

pulley  about  74  in.  in  diameter  as  in  Fig.  43.    The  pulley 
was  made  in  halves,  with  the  journals  for  bearings  of 
the  pulley  entirely  in  one  of  the  halves,  the  other  half 
being  merely  a  cover.     Fig.  43  sl)ows  the  cover  as  the 
upper  part  of  the  pulley. 

In  this  position,  the  upper  half  can  be  removed  by 

FIG, G.A.NG  MILLING   FOR  SIDE   PL.\TE.«: 

unclamping  the  swinging  bolts  which  are  clearly  shown. 
The  lower  half  is  arranged  as  a  receiving  jig  for  the 
cradle  as  in  Fig.  44.  There  are  hardened  bearing  spots, 
adjusting  screws,  clamps,  etc.  A  piece  of  work  is 
placed  on  this  lewer  half  of  the  pulley  and  fastened, 
after  which  the  upper  half  is  put  in  place  and  the  driv- 

ing belt  is  thrown  over  the  pulley.  The  machine  is  driven 
by  a  7^-hp.  motor  with  push-button  control  and  powerful 
dynamic  brake.  There  is,  in  addition,  a  foot  brake  of 
which  the  treadle  is  shown  in  the  illustration.  The 
motor  is  larger  than  is  required  for  the  running  of  the 
machine,  but  this  amount  of  power  is  required  for  the 
starting  up  of  the  machine. 

The  trunnions  of  the  pulley  are  hollow.  On  each  side 
of  the  pulley  there  is  a  cast-iron  stand  on  which  is 
mounted  a  compound  rest  of  an  18-in.  engine  lathe  with 
a  four-position  tool  block  as  seen  in  Fig.  45.     After  the 

THK  I..^RGK.-HOI.K  OPEHATION   I1KTAII.S 

1st  Bore  2ud  Bore  1st  ream 
Size    2  476  in.  2  572  in.  2  586  in. 
Rovolvitioiis  per  minute          90  90  55  to  60 
Feed  pir  revolution.  0  014  in.  0  014  in.  0  0t)«5  in. 
Time  .if  lutting              55  min.  55  niin.  17  min. 
Setting  lip,  etc            20  min.  20  min.  25  min. 
Total  time            70  min.  70  min.  42  min. 

2nd  Ream 

2  5961  in. 

0  OJO  in 45  min. 
45  min. 

74  min. FT':.    39.      HOW    THE    BAR    IS    DRIVEN 
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piece  is  put  in  place,  a  smooth  brass  cover  is  put  over 
the  trunnion  of  the  piece  and  inside  of  the  journal  of 
the  pulley.  This  is  for  the  sake  of  safety  so  that  no  pro- 

jecting parts  of  the  mechanism  shall  touch  the  operator 
or  the  tools  and  also  to  provide  a  non-changing  field  for 
the  eye  of  the  operator.  An  idler  puts  the  proper  ten- 

sion on  the  belt  and  permits  the  belt  being  thrown  off 
wfhen  lifting  out  a  piece. 

Two  Operators  Can  Work  Simultaneously 

As  there  is  a  .stand  and  compound  rest  at  each  of  the 
two  trunnions  of  the  pulley,  it  is  possible  to  have  two 
operators  work  simultaneously.  It  is  plain,  of  course, 
that  there  was  no  possibility  of  getting  the  trunnions 
of  the  piece  out  of  line  with  each  other.  The  only  thing 
requiring  attention  was  to  have  the  axis  of  the  piece  at 
right  angles  to  the  axis  of  the  pulley  and  this,  being 
once  established,  would  so  remain  during  the  life  of  the 
machine. 

Operation  24  and  24A  are  the  milling  of  the  inter- 
rupted slots.  These  required  several  settings  and  the 

use  of  sliding  fixtures,  one  being  shown  in  Fig.  46.  The 
fixture  shifts  so  that  the  hole  B  comes  under  the  index 

pin  A.  Operation  25  was  the  fitting  of  the  cover 
plates  to  the  sides  of  the  cradle.  Operations  26  and 
27  were  the  drilling,  counterboring,  tapping,  and  the 
fitting  of  screws  for  these  cover  plates. 

A  Few  Planing  Operations 

Operations  29  and  29 A  were  the  planing  out  of  the 

insides  of  the  undercut  portion  of  the  cradle,  J^-  in. 
being  allowed  there  for  finish.  Fig.  47  shows  the  piece 
in  position  on  the  planing  machine  and  one  of  the  tools 
used.     Operation   30   is  the  final   finish-milling   of  the 

FIG.  41.     HOLLOW-MIIXING  THE  TRUNNION 

inside  of  the  forging  and  confines  itself  to  the  lips  and 

what  is  called  the  nerve  guide.  This  finish-milling  of 
the  lips  would  not  have  been  necessary  if  the  original 
cutters  had  been  entirely  correct. 

Operation  31  is  the  finish-turning  of  the  trunnions. 
Operations  33,  34,  35,  35A,  36  and  37  are  all  minor  mill- 

ing operations  shown  in  Figs.  48,  49  and  50.  These  give 
a  good  idea  of  the  fixtures,  the  cutters  and  the  gages 
used  for  determing  the  different  cuts.  Many  of  these 
cuts  were  at  various  angles,  some  were  in  the  nature 

of  an  arc,  others  required  peculiarly  shaped  covers,  but 

FIG.    4::.      .'iO.ME   OI-  the  TRUNNION  TOOLS 
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SPECIAL  MACHINE/  RECEIVING  JIG,  BORING,  MILLING  AND  PLANING  OPERATIONS 
Fig.  43.     Special  machine  for  turning  and  boring  trunnion.     Fig.   44.     How   the  cradle  fits  in   tha  machine.     Fig.   4  5.     Boring  the 

trunnion.     Fig.   46.    One  of  the  small  milling  o|)erations.      Fig.    47.      Finish-planing    tlie  inside 

none  of  them  presented  any  unusual  difficulties.  The 
drilling,  counterboring,  etc.,  of  the  various  holes  were 
also  ordinary  operations,  but  some  of  the  jigs  and  tools 
used  were  of  interest.  Fig.  51  shows  the  fixtures  used 
for  holding  the  piece  vertically.  Fig.  52  shows  a  simple 
drilling  fixture  which  utilizes  the  trunnion  as  a  locating 
point.  Fig.  53  is  a  tapping  fixture  which  was  found 
very  convenient. 

Parallel  to  the  axis  of  the  piece,  and  on  each  side  of 
the  center  guide,  there  is  a  taper  track  with  a  very  small 
taper  per  inch,  which  runs  into  a  short  piece  of  straight 
track.  This  straight  part  is  the  lower  part  of  the  track, 

very  much  like  a  street  running  level  for  a  certain  dis- 
tance and  then  suddenly  going  up  hill.  The  changing 

from  the  straight  to  the  taper  pai't  was  sudden,  making 
a  straight  line  across  where  they  met.    This  required  a 

FIG.    49.      MILLING   FIXTURE   FOR   END,   SHOWING    GAGES 
USED    FOR    SETTING    CUTTERS 

•  FIG.  50.     ANOTHER  END- 

MIIXING  JOB 
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FIG.  48.     MIIJ.IKC;  END.  AND  SHOWING  GAGES  USED 

FIG.    32.      LOCATING   SIDE   HOLES   FROM  TRUNNION 

FIG.   51.      DRILLING   SMALL  HOLES  IN  THE  END 

certain  amount  of  hand-finishing  at  the  junction  of  these 
two  parts  and,  in  order  to  reduce  this  hand-finishing  to 
a  minimum,  the  following  procedure  was  adopted: 

The  operation  was  done  on  a  No.  5  milling  machine 
with  vertical  attachments  and  lengthened  table  so  as  to 

give  60-in.  table  travel.  First,  the  straight  part  of  the 
track  was  milled  out  with  an  end-mill  to  within  1-64  in. 
of  its  final  depth.  Then  the  jig  was  tilted  to  the  proper 
angle  and  the  bevel  part  of  the  track  was  finished.  As 
the  straight  part  was  not  made  to  its  full  depth,  it  was 
possible  to  mill  the  straight  part  further  than  it  should 
go  and  yet  not  touch  the  plane  of  the  finished  bevel  part, 
so  that,  when  this  bevel  part  was  finished,  there  was 
only  a  little  corner  left,  1-64  in.  in  height.  This  had  to 
be  removed  by  hand.  Operations  40,  40A,  40B,  and  41 
41A,  41B  and  41C  were  simple,  presenting  no  difliculty. 

A  Workman's  Compensation  Digest By  Will  J.  French 
Chairman  Industrial  Accident  Commission  of  the  State 

of   Califor'nia 
In  Vol.  52,  page  77,  of  the  American  Machinist, 

Chesla  C.  Sherlock  contributed  an  interesting  article 
under  the  above  title.  He  informed  your  readers  that 

the  waiting  period  in  California  under  the  Workmen's 
Compensation  Act  is  two  weeks.  It  is  one  week.  Years 
ago  it  was  two  weeks,  but  it  was  reduced  to  ten  days, 

1'"1G.  .53.     A  CO.VVEXIKNT  'I'A i -l-l.M ;  KIX  i  I  icK 

and  has  been  seven  days  since  July  22,  1919.  Another 
statement  written  by  Mr.  Sherlock  was  that  California 
has  a  ninety-day  limit  for  medical,  surgical  and  hospital 
treatment.  This  is  also  an  error.  The  law  calls  for 
unlimited  treatment  for  men  injured  in  industry,  and 
all  that  can  be  done  to  cure  and  relieve  the  hurt  man 
from  the  effects  of  his  injury  is  provided  by  law, 
regardless  of  any  time  limit.  Years  ago  we  had  a 
ninety-day  limitation. 

Attention  is  invited  to  the  fact  that  employers  in 
California  must  secure  payment  of  compensation  by 
Ca)  taking  out  compensation  insurance  in  an  authorized 
insurance  company,  which  includes  the  State  Compensa- 

tion Insurance  Fund,  or  (b)  by  obtaining  from  the 
Industrial  Accident  Commission  a  certificate  of  consent 

to  self-insure,  after  furnishing  satisfactory  proof  of 
ability  to  carry  their  own  insurance. 

While  Mr.  Sherlock  has  called  the  attention  of  employ- 
ers to  their  maximum  and  minimum  liabilities  for 

compensation  for  injuries,  the  most  important  sentence 

in  the  California  Act  is:  "Every  employer  shall  fur- 
nish employment  which  shall  be  safe  for  employees 

therein."  Another  important  sentence  states  that  the 
employer  "shall  do  every  other  thing  reasonably  neces- 

sary to  protect  the  life  and  safety  of  such  employees." 
The  foregoing  is  not  written  in  criticism  of  Mr. 

Sherlock's  article.  It  is  impossible  for  a  busy  man  to' 
keep  closely  in  touch  with  the  numerous  changes  that 
are  being  made  in  the  more  than  forty  compensation 
laws  in  the  United  States.  My  purpose  is  simply  to 
show  that  California  is  keeping  abreast  of  the  times 

in  amending  its  Workmen's  Compensation  Act. 
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A  "World"  Metric  Convention! 
We  have  published  letters  proving  the  falsity  of  a  number  of 

the  statements  made  in  literature  sent  out  by  the  World  Trade 

"Club"  and  showing  how  little  reliance  can  be  placed  in  what 
this  "Club"  says. 

Its  latest  effort  is  an  apparent  attempt  to  convey  the  idea  that 
there  is  to  be  a  World  Metric  Convention  to  be  held  in  San 

Francisco,  in  connection  with  the  meeting  of  the  National 

Foreign  Trade  Council. 

The  announcement  is  made  that  a  "World  Metric  Standard- 

ization Council"  has  been  formed,  to  meet  in  San  Francisco, 

May  17,  "following  the  close  of  the  trade  Convention." 

The  announcement  goes  on  to  say  that  the  Chairman  of  the 

Meeting  will  be  John  J.  Arnold,  foreign  business  supervisor  of 

the  Bank  of  Italy.  Others  on  the  list  are  James  Speyer,  "banker 
and  publicist";  ALBERT  HERBERT,  "DEAN  OF  THE 

WORLD  METRIC  EXPONENTS  (!)";  Franklin  K.  Lane,  for- 
mer Secretary  of  the  Interior;  Dr.  Charles  Eliot,  president  emeritus 

of  Harvard  University,  etc.,  etc. 

Now  why  aren't  a  few  real  representative  manufacturers  or 
engineers  in  the  industrial  field  listed?  The  answer  is  plain  to 

anyone  who  has  read  the  letters  we  have  published  regarding  the 
compulsory  metric  system. 

However — regardless  of  any  meeting  of  the  metric  advocates 
that  may  be  held,  do  not  be  misled  into  thinking  that  it  is  a  part 

of  the  program  of  the  National  Foreign  Trade  Council — It  Isn't. 

Editor 
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Inexpensive  Clamp  for  Drilling 
Machine 

By  C.  H.  Willey 

Some  time  ago  one  of  our  shopmen  was  hurt  while 
drilling  a  piece  of  work  which  he  held  with  a  monkey 
wrench.  In  forcing  the  drill  through  the  piece,  the 
work  caught  as  the  drill  came  through  and  jammed  the 

man's  fingers  against  the  drill-press  column.  The  acci- 
dent prompted  me  to  design  and  make  several  simple 

clamps  as  shown  in  the  sketch. 
These  clamps  are  very  simple  and  inexpensive  to 

mak:,  being  constructed  almost  entirely  of  flat  bar  stock 

A  SIMPLE    AND    INEXPENSIVE    CLAMP 

and  stock  screws.  The  section  A  clamps  anywhere  on 
the  machine  table  and  the  strap  B  is  adjustable  in  and 
out  and  to  any  angle. 

A  pair  of  these  clamps  will  be  a  valuable  asset  to  any 
machne  shop. 

An  Oil  Reservoir  in  a  Loose  Pulley 
By  E.  Shaff 

On  page  414  of  the  American  Machinist  is  shown  an 
oiling  kink  for  a  loose  pulley.  The  plan  is  good  but 
has  some  drawbacks.  If  much  oil  is  used  it  will  run 
out  through  so  many  holes  while  if  little  is  used  the 
holes  become  clogged  in  time  and  there  is  no  way  of 
opening  them  except  to  remove  the  bushing. 

The  following  plan  I  have  found  to  be  better,  and  I 
have  tried  both.  The  pulley  is  bushed  in  the  same  way 
but,  instead  of  drilling  holes,  a  slot  about  i  in.  wide  is 

Felt' 

W//////, 

OIL    CHAMBER    IN    LOOSE 
PULLEY 

milled  and  the  felt  placed  in  this,  one  edge  of  the  felt 
coming  in  contact  with  the  shaft.   The  oil  hole  is  in  line 

with  the  slot  and  a  corner 

of  the  felt  is  cut  off  to  al- 
low the  oil  to  enter  freely. 

The  reservoir  can  be  filled 
nearly  full  of  oil  and  there 
is  little  tendency  for  it  to 
run  out.  If  the  felt  becomes 

clogged  it  can  be  loosened 
by  inserting  a  wire  or  other 
like  article  through  the  oil hole. 

My  experience  has  been 
that  cast  iron,  if  treated 
right,  is  equal  or  superior 
to  bronze  for  bushing  loose 
pulleys.  The  last  cut  should 
be  taken  with  a  keen-edged 
tool  at  not  too  high  a  speed 
and  finished  by  scraping  or 
reaming  with  a  sharp 
reamer.  It  should  be  washed 
out  with  oil  to  remove  any 

dust,  and  kept  well  oiled  for  a  few  days  until  it  has  be- 
come  glazed  over. 

Obtaining  the  Radius  of  Three  Equal 
Inscribed  Circles 
By  Henry  R.   Bowman 

Given  an  equilateral  triangle  with  sides  A ;  required 
the  radius  R  of  three  equal  circles  which  will  be  tangent 
to  the  triangle  and  to  each  other. 

The  above  problem  came  up  in  the  drawing  room 
and  as  a  solution  could  not  be  found  in  any  handbook, 

/^ 

I  derived    the   equation:    R  =  -^  V.   0.366   through   the 
following   demonstration: 

4     ̂ ''^v       ̂ ^ 

C"
 

#--■ 

J 
DIAGRAM  FOR  CALCULATING    RADIUS   OF  THREE  EQUAL 

INSCRIBED  CIRCLES 
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The  radius  R  is  evidently  normal  to  two  sides,  and 
the  altitude  and  a  line  passing  through  an  apex  of  the 
triangle  and  the  center  of  a  circle,  will  include  an  angle 
of  30  deg.  giving  the  triangle  on  the  right  of  the 
illustration : 

R  =-- 

R  = 

?  sin  AZ =--  Q.lQllB 

B  = 
2  sin  30 

sin  105" 

= 

0.5  X^ 

0.9659 

0.7071 X 0.5  X 
A 
2 —  n  1 8.<i 

0.9659 

Molding  a  Drum  with  Deep  Sand 
Pockets 

By    E.    a.    Dixie 

The  casting,  both  ends  of  which  are  shown  in  Fig.  1, 
was  produced  by  a  molder  from  a  pattern  which,  except 
for  the  core  prints  for  the  cored  central  holes,  was 
exactly  the  same  shape  as  the  casting. 

The  molder  referred  to  was  a  highly  skilled  man, 
but  with  all  his  skill  and   resourcefulness  was  able  to 

hm.    1.      THE    WOKK 

produce  only  tliree  castings  a  day,  and  that  with  the 
best  of  luck  on  his  side.  If  the  sand  pockets  were 
rammed  too  hard  they  would  blow,  and  if  too  soft  they 
would  wash. 

Recently  the  pattern  was  sent  to  our  foundry.  We 
have  a  few  skilled  men  to  handle  work  that  requires 
the  employment  of  a  skilled  molder  but  wherever  a 
job  can  be  put  on  the  jolting  machines  we  always 
do  so.  With  the  pattern  came  an  order  for  50  pieces 
so  it  was  possible  to  do  a  little  work  on  the  pattern 

FIG.  i.     THE  COREBOX  AND  A  CORE 

and  still  save  much  on  the  cost  of  the  finished  castings. 
The  sand  pockets  are  9  in.  deep  and  everyone  knows 

what  a  job  it  is  to  support  this  deep  body  of  green 
sand.  It  was  therefore  decided  to  cast  the  deep  end 
of  the  pattern  in  a  core.  The  pattern  supplies  the 
nucleus  of  the  corebox  around  which  the  patternmaker 
built  the  holder  and  print  shown  in  Fig.  2.  Here  A 
is  the  pattern  and  B  is  the  holder  with  the  print  C 
around  the  top  of  the  pattern. 

In  Fig.  3,  at  A,  is  shown  the  corebox  complete  as 
it  is  used  by  the  coremaker  and  the  finished  and  dried 
core  B  along  side  it.  With  this  outfit  a  coremaker  can 

make  20  to  30  cores  a  day.  The  patternmaker's  time 
on  the  job  of  transmuting  the  pattern  into  a  corebox 
was  about  3  J  hours. 

With  a  number  of  cores  made  the  pattern  is  removed 
from  the  holder  and  secured  in  the  jolting  machine  as 
shown  in  Fig.  4.  In  this  illustration  A  is  the  pattern 
with  the  shallow  end  up.  To  the  lower  end  of  the 
pattern  the  print  B  is  secured.  This  print  is  provided 
with  runners  and  riser  C.  The  flasks  are  placed  and 
rammed  one  after  the  other,  the  upper  flask  carrying 
the  green-sand  pocket  for  the  upper  end  of  the  pattern. 
The  mold  is  now  removed  and  turned  over  as  shown  in 

THE  I'ATTKR.N   A.\l)  COKEUOX 
FRAMIC 

FIG.   4.     PATTERN  ON  THE  JOLTING  M.\CHINE.  SAIID 
PO(nfET   DOWN 
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PIG.  5.  THE  MOLD  READY  TO  CLOSE 

Fig.  5.  In  this  view  the  depression  left  by  the  core 
print  is  visible.  The  mold  is  now  ready  to  close,  which 
is  done  by  lowering  the  core  into  its  place. 
By  the  old  method  a  skilled  molder  could  perhaps 

produce  as  high  as' three  castings  a  day.  By  the  meth- 
ods shown  practically  unskilled  labor  can  produce  at 

least  ten  molds  a  day  with  very  little  chance  of  a  poor 
casting. 

This  same  method  of  molding  has  been  used  by  us 
for  the  production  of  cone  pulleys  and  other  castings 
which  have  deep  sand  pockets,  with  the  result  that  the 
unskilled  molder  can,  with  the  aid  of  a  machine,  produce 
from  three  to  ten  times  as  many  castings  as  the  skilled 
molder,  and  have  fewer  losses. 

Drill-Motor  Frame  for  Drilling 
Boiler  Shells 
By  J.  V.  Hunter 

A  frame  for  holding  portable  drill  motors  has  been 
developed  in  the  steam-engine  erection  shop  of  the 
Minneapolis  Threshing  Machine  Co.  It  is  for  use 
when  drilling  in  the  boiler  shells,  the  holes  required 
for  the  assembly  of  the  various  brackets.  Unlike  many 
of  the  common  "old  men"  this  frame  does  not  depend 
upon  the  finding  of  a  convenient  hole  in  which  it  can 
be  bolted,  but  instead  it  can  be  clamped  and  adjusted 
in  a  few  moments  to  any  portion  of  the  boiler  surface. 
The  illustration  shows  it  in  use. 

This  frame  rests  on  two  strips  A  which  bind  the  main 

V-shaped  legs  together,  the  construction  being  such 

that  the  frame  may  be  used  on  shells  of  much  smaller 
radius  than  that  shovra.  The  device  is  held  to  the 

shell  by  a  pair  of  cables  B,  each  terminating  at  one  end 

in  lengths  of  chain  C.  This  permits  of  ready  adjust- 
ment for  the  varying  lengths  required  by  merely  taking 

up  the  necessary  number  of  links  where  they  are  held 

at  the  point  D.  The  other  end  of  each  cable  terminates 
in  a  link  connected  to  the  fulcrum  lever  E.  This  lever 
is  used  to  draw  the  cable  to  the  requisite  tautness,  it 

being  held  in  position  then  by  a  latch  which  engages 
a  toothed  quadrant  secured  to  the  frame. 

Although  the  frame  is  fastened  rigidly  when  the  holes 

are  being  drilled,  the  air  motor  carrying  the  drill  is 
not.  It  can  be  moved  in  the  direction  of  the  length 

of  the  shell,  so  as  to  enable  the  drilling  of  a  row  of 

holes  without  changing  the  position  of  the  frame.  At 
the  rear  end  of  the  air  motor  is  a  screw  for  feeding  the 

drill  while  cutting,  this,  in  turn,  resting  upon  the  block 

G  which  slides  in  the  slotted  arm  F  of  the  frame.  The 

loop  H,  fitting  around  the  spindle,  serves  to  keep  the 
motor  in  its  proper  position.  To  the  middle  of  the 

loop  is  attached  the  spring  /,  the  purpose  of  which  is 
to  hold  the  feed  screw  against  the  block  G  and  to 

help  in  withdrawing  the  motor  when  the  hole  has  been 
drilled.  The  threaded  stud  J  serves  both  as  a  fulcrum 

for  the  loop  H,  and  as  a  means  of  adjustment  for 

changing  the  position  of  the  loop  and  its  pressure 

against  the  motor.  To  resist  the  torque  of  the  cut 
the  handles  of  the  motor  must  be  held,  just  as  is  done 

when  the  motor  is  used  without  the  frame 

A  Simple  High-Speed  Polishing  Device 
By  J.  H.  Vincent 

Numbers  of  small  parts  such  as  the  high-speed  pulleys 
used  on  universal  grinding  machines,  require  polishing 

in  the  plant  of  the  Oakley  Machine  Tool  Co.,  Cincinnati, 
and  for  this  work  the  device  shown  in  the  illustration 

has  been  rigged  up.  The  angle-bracket  headstock  and 
the  tailstock  have  been  taken  from  one  of  the  standard 

grinding  machines  and  mounted  on  an  old  machine- 
tool  table.  The  latter  is  supported  by  a  table  set  on 

heavy  wooden  posts,  so  that  the  unit  is  entirely  self- 
contained. 

The  pulley  A  is  carried  by  the  arbor  and  while  being 

polished  is  driven  at  a  high  rate  of  speed.  The  head- 
stock  spindle  is  driven  by  a  belt  from  a  large  pulley 
on  the  line  shaft  overhead.  The  rest  B  is  provided  for 
the  support  of  the  polishing  tool. 

FKAME  AND  MOTOR  UNIT  USED  FOR  MILLING 
BOILER  SHELLS A    SIMPLE    HOME-MADE    POLISHING 

DEVICE 



1058 AMERICAN     MACHINIST Vol.  52,  No.  20 

WHAT  to  KE^ 
man  in  a  huiTi 

?^t^_  ~t 

Suggested  by  the  Nanagfingf  Editor 

77^ 

THE  third  major  section 
of  our  series,  covering 

comparative  methods  of 
machining  automotive 
engine  parts,  appears  as 
the  leading  article  in  this 
issue.  It  treats  of  con- 

necting rods  as  they  are 
handled  in  five  well-known 
shops,  Packard,  Cadillac, 
Peerless,  Chandler  and 
Franklin,  exhaustively  but 

not  exhaustingly.  Trans- 
formation charts  are  used 

effectively    as    in    previous 
sections  of  the  series.  Following  the  leader  we  have, 

on  page  1035,  the  second  part  of  Mr.  Sherlock's  series 
on  Insurance.  Just  here  we  wish  to  correct  an  erro- 

neous impression  with  regard  to 
Mr.  Sherlock  for  which  we  alone 
are  responsible.  He  advises  us 

that  he  is  plain  "mister"  Sherlock 
and  not  Professor  Sherlock,  as  we 
have  misnamed  him  heretofore. 
We  can  sympathize  with  him  in 
this  matter  as  we  have  had  some 
experience  of  the  same  sort. 
Before  the  war  we  had  a  job  as 
instructor  in  an  engineering 
school  in  a  small  town  and  it  was 
one  of  our  worst  trials  to  be 

called  "Professor!"  by  the  leading 
social  luminary,  outside  the 
faculty,  who  was  large,  Austrian 
and  oppressive,  and  whose  voice 
easily  carried  over  any  conversa- 
t  i  o  n  a  1  or  railroad-car  noises. 
Hence  our  apologies  to  Mr.  Sher- 
lock. 

Then,  on  page  1037,  "Old  Baldy" 
entertains  some  visiting  young 
ladies  in  his  shop  with  descriptive 
terms  that  are  entirely  misleading  to  the  sightseers. 

The  remaining  installment  of  the  method  employed  at 

the  plant  of   the   White    Motor   Co.,    "Increasing   Pro- 
duction Without  a  Bonus,"  starts  on  page  1041.     Some 

'  of  the  ideas  may  be  radical,  but  the  results  sound  worth 
while. 

Stellite   as   a   gage   material   is   discussed   by   H.   H. 

Nobody  who  is  holding  down  a  man's  job  has 
time  to  read  all  of  the  "American  Machinist."  On 
the  other  hand  there  are  some  articles  in  every 

number  that  you  can't  afford  to  miss.  We  are 
running  this  page  to  save  your  time  by  pointing 
out  the  articles  in  this  issue  that  are  aimed  at 

men  holding  jobs  like  yours.  Read  the  editorials 

— they  are  short  and  to  the  point.  The  "Sparks" 
will  give  you  the  latest  news  of  the  machine 

industry.  The  "Shop  Equipment  News"  columns show  the  innovations  in  tools  and  methods. 

.\.  L..   DE  LiEEUW,  COMSl  I.TI.Nu   k,.\i.;i.\ii;t;u 
Author   of   "Unusual    Methods    of   Securing  Ex- 

treme   Accuracy." 

Van  Keuren,  formerly 

with  the  Bureau  of  Stand- 
ards, on  page  1045.  The 

article  is  aimed  principally 

at  the  engineers  and  tool- 
makers  and  opens  a  new 
field  for  consideration. 
While  making  the  most  of 
the  good  points  of  stellite 
for  gages  the  author  does 
not  minimize  the  difficul- 

ties of  forming  this  very 
obstinate  material. 

A.  L.  De  Leeuw  has  the 
third     installment    of    his 

manufacturing  article  on  the  machining  of  the  cradle 
forging  for  a  gun  recoil  mechanism,  on  page  1049.    Mr. 

De  Leeuw's  work  as  a  consulting  engineer  and  as  an 
important    contributor    to    the 
American  Machinist,   leads  us  to 
give  him  a  place  on  this  page  this 
week  as  a  sort  of  an  introduction 
to    Machinist    readers.      Previous 
to  the  date  when  he  hung  out  his 
shingle  as  a  consulting  engineer, 
Mr.  De  Leeuw  was,  for  five  years, 
chief    engineer    of    the    Singer 

Manufacturing  Co.,  of  Elizabeth- 
port,  N.  J.,  and  before  that  was 
chief  engineer  for  the  Cincinnati 
Milling  Machine  Co.  and  the  Niles 
Tool  Works. 

Over  on  page  1059  is  the  con- 
cluding part  of  Donald  A.  Hamp- 

son's  "Automobile  Work  and  the 

Machine  Shop."  Some  practical 
hints  on  the  best  equipment  to 
install  for  this  work  are  included 

and  also  some  sound  advice  on  cer- 
tain kinds  of  jobs  which  should 

not  be  attempted.  Mr.  Hampson 
brings  out  a  point  of  difference 

between  ordinary  machine-shop  and  automobile  work 
which  is  too  often  lost  sight  of.  Factors  of  safety  in 
motor  cars  are  sometimes  very  low  and  the  consequences 
of  breakage  of  repaired  parts  are  far  more  serious. 
Following  this  article  is  one  by  R.  S.  McBride,  describ- 

ing the  remarkably  complete  airplane-engine  testing 
laboratory  at  the  Bureau  of  Standards. 
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A  serious  question  ivith  ivhich  the  present  or 
prospective  machine  shop  owner  who  contemplates 

getting  into  the  "automobile  game"  will  be  con- 
fronted is  in  respect  to  the  nature  and  extent 

of  new  equipment  he  will  "be  called  upon  to  pro- 
vide. This  question,  as  well  as  what  to  do  and 

what  not  to  attempt  in  the  way  of  automobile 
icork  is  here  discussed  by  the  author,  who  adds  a 
few  valuable  hints  on  spare  time  work  that  can 
be  made  to  turn  slack  periods  into  profit, 

(Part  I  appeared  in  last  week's  issue.) 

II.  Equipment  Required  for 
Automobile  Work 

WHAT  extra  equipment  is  needed  to  handle  a
uto- 

mobile work?  None,  if  the  shop  is  fully 
equipped  to  do  first  class  general  repairing  and 

machine  building.  But  if  it  is  a  small  shop  contemplat- 
ing expansion,  or  if  equipment  is  being  purchased 

for  a  new  small  shop,  there  is  need  for  careful  study 
and   much   discrimination. 

One  or  more  lathes  are  essential.  If  only  one  is 
being  purchased,  it  should  pwing  a  piece  15  or  16  in. 
in  diameter  and  it  should  be  one  of  those  "titled" 
lathes — H.S.,  C.E.,  T.A.,  P.C.F.,  etc.— the  hollow  spindle 
being  indispensable  for  bar  work,  the  compound  rest 
is  fine  for  valve  and  other  angle  turning  and  for 
tliread  cutting,  the  taper  attachment  is  the  safest  way  of 
duplicating  the  ends  of  axles  and  gear  shafts,  and  the 
power  cross  feed  is  a  help  in  facing  flanges. 

If  two  lathes  are  purchased,  one  might  well  be  a 
speed  lathe;  its  cost  is  small  and  it  saves  the  other 
lathe  for  heavier,  more  elaborate  work  while  filing  and 
scraping  and  much  drilling  can  be  done  to  better  ad- 

vantage on  the  hand  lathe,  which  should  be  belted 
up  to  a  higher  speed.  A  lathe  that  takes  36  in.  on 
centers  is  long  enough  for  nearly  all  automobile  work; 
drive  shafts  are  the  only  pieces  longer  than  this,  and 
these  rarely  show  up  for  lathe  work. 

Very  Little  Planer  Work  Likely 

There  is  practically  no  automobile  work  that  calls 
for  the  use  of  a  planer.  At  rare  intervals,  a  welded 
crankcase  may  come  in  for  re-facing  or  the  flanges 
of  a  manifold  need  similar  attention,  but  that  is  about 
all.  A  large  true  flat  surface  such  as  a  planer  table 
is,  however,  of  much  value  in  laying  out  work  and 
for  lining  up  or  testing.    The  shaper  is  of  only  passing 

Donald  A.Hampson 

value  except  in  the  absence  of  a  milling  machine  when 
it  can  be  made  to  do  keyway  work  and  square  shaft 

ends,  though  not  as  quickly  and  as  accurately  as  the 
latter. 

The  milling  machine  need  not  be  larger  than  a  No.  1 

plain.  It  should  be  equipped  with  a  1-in.  arbor  and 
cutters  for  several  standard  widths  of  keyways  as  well 
as  one  or  two  slab  milling  cutters.  A  Woodruff  key 

equipment  is  also  useful.  Centers  are  of  little  value 
for  automobile  work  alone. 

An  upright  and  a  sensitive  drill  press  are  necessary. 
These  should  be  supplied  with  a  full  set  of  tools  up 
to  1  in.  and  the  upright  equipped  with  a  chuck  (for 
straight  shank  drills)  for  this  class  of  work.  The  port- 

able electric  drill  of  i-in.  capacity  is  a  worthy  auxiliary. 
A  good  powerful  press  is  as  necessary  as  the  lathe. 

The  ordinary  arbor  press  has  not  the  power  nor  the 
range.  A  rugged  grinding  wheel  stand  is  essential; 
its  equipment  should  include  a  general  purpose  wheel, 
goggles,  and  a  dresser.  If  one  end  of  the  spindle  is 
fitted  with  a  disc  wheel,  a  multitude  of  jobs  will  be 
found  that  are  just  suited  for  it.  Grinding  gear 
teeth  is  a  frequent  job  that  is  one  for  which  an  extra 
charge  should  be  made,  taking  into  consideration  the 
wear  and  tear  imposed  by  these  hard  pointed  surfaces. 
A  tool-post  grinder  should  be  supplied  for  the  lathe 
for  grinding  hardened  parts  on  the  centers;  then,  if  . 
funds  are  low  it  can  be  rigged  up  to  make  a  fine  bench 
grinder  for  light  work,  when  not  employed  on  a  lathe. 

A  full  equipment  of  reamers,  both  solid  and  expansion, 
ought  to  be  in  every  shop ;  also  taps  and  dies  from  i  in. 
up  to  and  including  1  in.  of  both  the  U.  S.  standard 

and  the  S.  A.  E.  A  number"  of  unstandardized  fine 
threads  are  encountered  on  shaft  and  axle  ends;  these, 
can  be  successfully  handled  if  the  &.  A.  E.  dies  are  of 
the  adjustable  kind,  such  as  the  Morse,  and  may  be  set 
for  a  number  of  different  diameters  through  a  range 
of  perhaps  a  quarter  of  an  inch. 

Forging  and  Heat  Treating 

The  forge  and  anvil  have  an  important  place  in  repair- 

ing— bending  and  straightening,  tool  dressing,  "iron- 
ing," hardening,  etc.  A  small  gas  furnace  is  not 

expensive  and  is  cleaner  than  the  forge  fire  for  small 
work.  The  bunsen  burner  on  a  gas  fixture  is  worth 
all  it  costs  for  little  annealing  jobs,  tempering,  and 

coloring.  Some  provision  for  sheet-metal  work  and 
soldering  might  be  made  and  if  there  is  a  carpenter 
in  the  shop,  he  may  be  coached  in  the  occasional  pat- 

tern that  may  be  required. 
Heat    treai.nent    plays    such    an    important    part    in 
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automobile  steels  and,  the  proper  kind  of  treatment 
being  possible  only  with  elaborate  and  expensive  furnace 
equipment  preceded  by  scientific  analysis  ai  d  selection, 
it  is  folly  for  anyone  not  having  such  equipment  to  pre- 

tend to  deliver  parts  up  to  original  strength.  Any  shop 
not  in  the  business  that  offers  to  produce  gears  and 
springs  and  sliding  gear  shafts  and  pivot  pins  just 
as  good  as  the  factory  parts  is  a  good  one  to  avoid 
until  a  rigid  investigation  has  been  made  by  a  compe- 

tent person. 
Any  repair  shop  man  is  foolish  to  attempt  such  work 

until  he  has  put  in  the  proper  equipment  to  handle  it. 
There  may  be  cases  where  it  is  excusable  to  turn  out 
one  of  these  makeshift  jobs ;  in  such  cases,  the  car  owner 
should  sign  and  deliver  a  statement  in  duplicate  ac- 

cepting all  risk  and  responsibility.  This  statement 
may  later  prove  of  real  value  to  the  shop. 

Avoid  Welding  if  Possible 

Welding  equipment  would  be  given  the  first  place  on 
the  list  by  many  men.  The  writer  would  leave  it  out 
entirely.  If  done  by  specialists  who  have  full  equipment 
and  broad  knowledge,  welding  of  many  parts  is  all 
right  but  the  presence  of  a  couple  of  tanks  and  a 
torch  and  a  "man  who  welds  all  the  while"  does  not 
guarantee  any  sort  of  work  that  the  writer  wants  to 
have  on  his  car.  At  the  risk  of  seeming  to  knock, 
the  writer  advises  the  would-be  auto  worker  to  avoid 
welding  and  he  bases  his  advice  on  experience  with 
the  rank  and  file  of  city  and  country  welders.  The  best 
way  is  not  to  have  the  equipment;  there  is  then  no 

temptation  to  try  the  "easy"  job. 
Welders  are  like  bar  tenders — they  pass  off  an  un- 

desirable load  on  a  man  and  then  kick  him  out  to  get 
on  as  best  he  can.  Not  long  ago  a  man  came  into  our  plant 
with  a  cylinder  to  be  ground  out.  It  had  been  cracked, 
and  a  piece  of  the  base  flange  broken  off.  In  welding, 
a  hard  ridge  had  been  left  inside  the  bore;  yet  the 
welder  was  the  best  in  town  and  worked  in  a  machine 
shop  as  big  as  ours.  He  had  repaired  the  cylinder 
as  requested  but  the  poor  customer,  who  had  been  led 
to  believe  that  welding  was  an  easy  way  out,  was  as 
badly  off  as  before. 

It  would  be  an  unpleasant  revelation  to  many  to  follow 
up  the  welded  jobs;  to  learn  of  the  work  that  needed 
to  be  done  before  the  welded  part  was  restored  to 
usefulness;  to  know  how  the  piece  broke  a  month  later 
and  nearly  caused  a  death. 

Almost  without  exception  it  is  cheaper  and  safer  to 
buy  a  major  part  than  to  have  it  welded.  Other  machin- 

ery is  an  exception  but  the  stresses  under  which  motor 

cars  operate  are  so  severe  and  tl-e  materials  so  varied, 
needing  such  careful  treatment  to  attain  their  full 
strength,  which  even  then  leaves  but  a  meagre  factor 
of  safety,  that  welding  is  a  repair  process  to  be  at- 

tempted only  in  an  em.ergency. 
As  life  and  limb  are  dependent  on  properly  made 

vital  parts  of  every  automobile,  it  is  of  utmost  impor- 
tance that  the  man  in  charge  of  a  repair  shop  have  a 

full  knowledge  of  automobile  construction  and  of  the 
materials  used  as  well  as  a  vivid  conception  of  the 
stresses  imposed  by  road  work  at  the  hands  of  careless 
drivers.  It  is  just  as  important  to  know  when  to 

say  "no"  as  to  know  what  grade  or  kind  of  metal  to 
put  in  a  certain  part.  The  shop  man  will  be  coaxed 
and  begged  to  make  a  spring  or  a  pivot  pin  or  an  axle 
or  some  other  part  of  the  steering  gear  under  conditions 
that  he  knows   will   not   produce   a   piece   of   requisite 

strength — coaxed  to  do  it  "just  to  get  me  out  of  this 
hole,  then  I'll  get  a  regular  piece  put  in."  Experience 
has  shown  that  these  makeshift  pieces  are  not  replaced 
until  an  accident  occurs.  The  machinist  who  was  per- 

suaded, and  who  had  misgivings  all  along,  then  kicks 
himself  for  ever  doing  what  he  knew  to  be  unsafe. 

Slack  Time  Work 

Are  there  any  stock  jobs  than  can  be  made  up  in 
slack  hours?  Yes.  In  one  shop  they  made  up  Oldham 
couplings  of  a  size  that  was  frequently  called  for,  and 
couplings  of  a  semi-Oldham  type  used  on  starter  shaft 
ends.  It  was  a  hilly  country  and  axles  frequently 
twisted  off;  these  were  made  up  of  a  good  grade  of 
axle  steel  and  kept  in  stock  for  the  cars  most  exten- 

sively used.  Cored  bronze  bars  were  bored  and  reamed 
to  standard  sizes  ready  to  be  cut  oft  for  bushings  (in 
this  connection,  a  good  way  to  avoid  the  waste  ends  that 
remain  is  to  use  them  up  inside  of  a  gear  where  a 
two  piece  bushing  is  fully  as  good  as  one  continuous 
piece) . 

Horn  brackets  of  sheet  metal  are  used  on  many 
cars, -and  these  can  be  made  in  spare  time. 
Summing  up,  it  may  be  said  that  the  machine  shop 

can  take  on  automobile  work  and  make  an  all  around 
success  of  it  if  the  owners  have  broad  knowledge  and 
keep  themselves  informed;  if  there  is  discipline  in  the 
shop,  and  both  will  power  and  sense  of  justice  ready 
to  hand  in  dealing  with  customers. 

Repairing  Dredge  Buckets 
By  Frank  C.  Hudson 

Among  the  varied  work  which  comes  to  a  shipyard  is 
that  of  repairing  dredging  buckets,  the  accompanying 
illustration  being  secured  in  the  yards  of  the  Alabama 
Drydock  &  Shipbuilding  Co.,  Mobile,  Ala.  The  bucket 
at  the  left  shows  how  thin  the  edge  has  been  worn, 
while  the  half  on  the  platform  is  having  a  new  sheet 
put  in  place  as  a  reinforcement. 

The  sides  of  the  bucket  have  been  trimmed  off  by 
oxyacetylene  so  as  to  meet  with  a  fair  degree  of  accuracy. 
Then  the  reinforcement  is  formed  and  drilled.  The 

familiar  type  of  "old  man"  is  still  in  use,  this  being 
held  in  position  by  a  heavy  C-clamp  over  the  foot. 
The  old  ratchet  drill  has,  however,  given  place  to  the 
pneumatic,  which  not  only  reduces  the  time  but  also 
the  muscular  efforts  of  the  workmen.  In  the  back- 

ground is  shown  a  storage  rack  for  plates  used  in 
the  construction  of  standardized  ships. 

REPAIKI.XG  WORX  DRKDGE  BUCKETS 
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A  New  Engine-Testing  Plant 
By  R.  S.  McBRIDE 

ff'his  is  a  description  of  the  engine-testing  plant 
of  the  Bureau  of  Standards,  particular  attention 
being  given  to  the  apparatus  used  when  testing 
airplane  engines,  for  simulating  conditions 
encountered  at  high  altitudes. 

THE  Bureau  of  Standards  has  developed  one  of  the 
most  complete  plants  ever  built  for  the  testing  of 
internal-combustion  engines,  and,  incidentally,  has 

made  it  possible  to  be  safely  on  the  ground  with  full 
control  of  an  airplane  engine  while  operating  it  under 
conditions  similar  to  those  found  30,000  ft.  in  the  air. 
The  new  altitude  laboratory  at  the  Bureau  contains 
many  ingenius  and  unusual  testing  devices  which  are 
of  considerable  importance,  not  only  to  those  interested 
in  gasoline  engines  but  also  to  others  concerned  with 
any  type  of  power  equipment  testing.  The  work  of  this 
laboratory  will  be  of  very  great  significance,  for  many 
fundamental  problems  are  being  investigated. 

It  is  generally  recognized  that  conditions  at  high 
altitude  are  very  different  from  those  on  the  surface  of 
the  ground,  but  it  is  usually  not  realized  how  important 
these  changes  are  for  engine  operation.  For  example, 
we  know  that  it  is  necessary  to  supply  an  aviator  with 
oxygen  so  that  he  may  breathe  when  at  a  high  altitude, 
but  the  engine  is  not  provided  with  any  such  auxiliary 
equipment.  Therefore  it  is  necessary  to  so  design  as 
to  operate  under  conditions  that  will  take  advantage  of 
the  best  possible  combinations  of  the  factors  involved, 
or  otherwise  large  losses  of  power  and  fuel  efficiency 
will  be  encountered.  For  example,  at  20,000  ft.  the 
atmospheric  pressure  is  about  one-half  that  at  sea  level, 
at  30.000  ft.  about  one-third   sea  level   pressure,  and 

FIG.  2. LIBEKTY   12-CYL,IXDER   ENGINE 
ALTITUDE  CHAMBER 

FIG.   1. PLAN  OF  THE    PRINCIPAL  APPARATUS    IN    THE    NEW   ENGINE- 
TESTING  LABORATORY  OF  THE  BUREAU  OF  STANDARDS 

the  power  production  from  the  engine  is  reduced  almost 
in  proportion  to  the  reduction  in  atmospheric  pressure 
under  which  it  operates.  On  the  other  hand,  the  fuel 
efficiency  at  high  altitude  does  not  decrease  greatly; 
in  fact,  the  fuel  used  per  horsepower  does  not  change 
materially  until  an  altitude  of  5,000  to  10,000  ft.  is 
reached,  after  which  it  begins  to  increase. 

It  was  because  of  these  general  facts  that  various 

prob'ems  in  engine  performance  had  to  be  investigated 
as    completely    as    is    being    done    at    the    Bureau    of 

Standards.  The  various  factors  studied  include  pres- 
sure, temperature,  operating  speed,  kind  or  grade  of 

fuel,  gasoline-air  mixture  proportions,  spark  setting, 
jacket  water  temperature,  oil  temperature,  back  pressure 
on  the  exhaust,  throttle  opening,  mechanical  losses,  and 
numerous  other  variables. 

During  the  war  period  this  work  was  housed  in  tem- 
porary buildings,  but  a  new  laboratory 

has  just  been  completed.  This  is  a  sub- 
stantial brick  and  concrete  building 

about  50  X  150  ft.,  designed  particu- 
larly to  house  the  large  altitude  cham- 
bers, the  car  dynamometer  and  the  va- 
rious parts  of  the  auxiliary  equipment. 

Fig.  1  shows  the  layout  of  the  main 

portion  of  the  testing  floor.  The  alti- 
tude chambers  A,  which  are  the  most 

interesting  part  of  the  installation, 
had  to  be  so  designed  and  built  that 
the  conditions  within  them  could  be 
adjusted  to  duplicate  any  that  are 
likely  to  be  encountered  at  altitudes  up 

to  40,000  ft.  Each  of  the  two  cham- 
bers is  15  ft.  long  by  about  7  ft.  wide 

and  7  ft.  high.  They  are  thus  of  ample  capacity  for  the 
largest  airplane  engines.  Each  chamber  is  built  up  of  re- 

inforced concrete,  12  to  14  in.  thick  on  four  sides,  top 
and  bottom,  in  order  to  resist  the  great  pressure  which 
is  developed  when  the  atmosphere  within  the  chamber  i.s 
reduced  to  a  quarter  or  a  third  of  the  pressure  without. 
For  thermal  insulation,  the  chambers  are  lined  with  a 
2-in.  cork  layer.  Access  to  the  chambers  is  had  through 
large  counterweighted  doors,  which  slide  up  out  of  the 
way  and  oermit  free  access  for  either  installation  or 
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working  about  the  .engine  under  test.  The  engine  itself 
is  mounted  on  a  heavy  wood  frame,  which  has  been 

designed  to  be  as  nearly  as  possible  of  the  same 

flexibility  and  inertia  characteristics  as  the  typical 
aeroplane-fuselage  mounting. 

The  pressure  within  the  chamber  is  reduced  to  any 

desired  point  by  the  operation  of  a  Nash  hydro-turbine 
type  vacuum  pump,  B  in  Fig.  1,  which  has  a  rated 

capacity  of  1,500  cu.ft.  of  air  per  minute  when  operating 

against  a  l2-in.  vacuum  at  300  r.p.m.  This  exhauster  is 

belt  driven  by  a  75-hp.  motor,  and  is  capable  of  lowering 

the  pressure  to  that  normally  existing  at  30,000  to  40,000 

ft.  altitude,  or,  in  other  words,  about  one-third  to  one- 
fourth  of  an  atmosphere.  The  air  circulated  through 
the  chamber  and  that  supplied  to  the  engine  intake  is 

cooled  by  passing  over  refrigerating  coils.  These  coils 

are  operated  in  connection  with  a  York  ammonia  com- 
pressor using  the  direct  ammonia  expansion  system. 

The  installation,  which  is  not  seen  in  Fig.  1,  is  rated 

at  25  tons  ice  equivalent  per  24  hours,  and  it  is  oper- 
ated by  a  50-hp.  motor.  All  of  this  equipment  is 

duplicated  for  the  companion  chamber,  so  that  each 

cooling  unit  can  be  operated  independently  of  the  other. 
The  air  for  the  engine  intake  is  cooled  in  a  separate 

set  of  coils  and  controlled  separately  throughout.  The 

temperature  in  the  chamber  as  a  whole  can  be  lowered 
to  about  zero  centigrade,  but  the  intake  air  can  be  cooled 
to  minus  25  deg.  C.  The  air  to  the  engine,  after  passing 
over  its  cooling  coils,  goes  through  a  settling  chamber 
in  order  to  eliminate  the  fine  snow  which  is  often 
carried  in  suspension.  From  here  it  is  metered  by  three 
Venturi  tubes,  A  in  Fig.  2,  arranged  in  parallel  and 
passes  through  control  valves  to  the  engine  intake. 

The  exhaust  from  the  engine  is  cooled  as  rapidly  as 
possible  by  water  jackets  around  each  exhaust  outlet. 
The  water-supply  connections  for  these  jackets  can  be 
seen  at  B  in  Fig.  2,  which  shows  an  engine  mounted 
and  ready  for  test.  After  this  preliminary  cooling  in 
the  water  jacket,  the  exhaust  gases  and  the  cooling 
water  m;ix  together  in  the  exhaust  manifold  C  in  Fig.  2, 
and  are  drawn  out  into  a  separating  tank  C  in  Fig.  1, 
and  the  exhaust  gases  are  then  taken  out  by  the  large 
vacuum  pump  and  discharged  outside  the  building. 
Air  circulation  in  the  chamber  is  arranged  for  by  means 
of  fans  appropriately  installed  to  direct  the  air  current 
over  the  cooling  coils  and  around  the  engine.  It  is 
estimated  that  this  system  will  be  adequate  even  to  care 
for  tests  of  air-cooled  engines,  though  none  of  this 
type  of  equipment  has  yet  been  tested. 

The  two  altitude  chambers   are  connected   together 

FIG.    i. TESTIAU    A   aiXGLK-CYLlNDER  LIBEKTY    KNUINE 
FOR  RATE  OF  FI>AME  TRAVEL 

FIG.    3.      GENERAL.  VIEW   OF   THE   LABORATORY 

through  a  small  vestibule,  thus  permitting  the  use  of 
either  set  of  cooling  coils  or  both,  as  may  be  required; 
but  either  chamber  can  be  operated  independent  of  the 
other,  thus  permitting  tests  on  one  engine  to  be  in 
progress  while  another  engine  is  being  set  up  in  the 
other  chamber. 

The  power  delivered  by  the  test  engine  is  measured 
by  a  combination  dynamometer  and  water-brake  sys- 

tem. On  one  of  the  chambers  two  dynamometers,  D  in 

Fig.  1,  each  of  300  hp.  and  a  400-hp.  water  brake  not 
shown,  are  connected  together  in  such  a  manner  that  the 
indications  of  all  three  can  be  weighed  upon  a  single 
scale.  Thus  a  total  of  1,000  hp.  can  be  measured  directly 
by  a  single  indicating  mechanism.  The  other  chamber 
is  equipped  with  one  400-hp.  dynamometer  E  to  which 
a  water  brake  of  any  desired  capacity  can  be  added  in 
case  of  need. 

The  power  developed  by  the  dynamometers  can  be 
thrown  into  the  power  system  of  the  Bureau,  it  can  be 
dissipated  by  resistence  grids  alone  or  it  can  be  used 
in  operating  the  auxiliary  motors  and  the  balance 
absorbed  in  the  resistance  grids,  which  are  then  allowed 
to  float  upon  the  power  line.  For  practical  purposes, 
however,  the  best  experimental  results  are  found  when 
all  of  the  current  generated  in  the  dynamometer  is  dis- 

sipated through  the  resistance  grids,  because  in  this 
manner  the  most  uniform  and  controllable  conditions  of 
tests  are  obtained.  These  grids  can  be  seen  overhead 
in  Fig.  3,  which  shows  a  general  view  of  the  laboratory, 
the  altitude  chambers  being  in  the  rear  on  the  left  side. 

One  very  great  advantage  in  the  installation  of  the 
new  laboratory  is  the  arrangement  of  the  controls  for 
the  engine,  the  air  system  and  the  dynamometers,  all 
of  which  are  brought  near  together,  so  that  a  single 
operator  has  complete  control  of  the  system  without 
moving  from  his  regular  position  of  observation.  It 
is  thus  possible  very  quickly  to  adjust  conditions  for  a 
test,  carry  through  the  observations  and  be  ready  for 
a  new  adjustment  of  conditions. 

The  complete  determination  of  a  heat  balance  in  the 
system  requires  the  determination  of  the  fuel  used 
by  weighing  and  the  estimation  of  the  heat  gained  in 
combustion  of  lubricating  oil,  which  together  make  up 

the  total  energy  input.  The  output  of  energj-  is  dis- 
tributed to  the  brake-horsepower,  measured  by  the 

dynamometer  system,  the  heat  lo.st  in  the  exhaust,  the 

i 
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heat  lost  in  the  jacket  water,  the  heat  lost  by  direct 
radiation,  and  any  mechanical  losses.  All  of  these 
quantities  of  heat  depend  upon  the  temperature,  density 
of  the  air  and  many  other  factors.  Practically  a  com- 

plete calorimeter  system  has  been  developed  for  meas- 
uring these  different  losses  when  complete  determination 

of  the  heat  balance  is  required.  Temperature  measure- 
ments are  taken  regularly  at  many  points  throughout 

the  system,  not  only  for  control  purposes  but  also  to 
permit  of  thermal  calculations. 

Additional  Equipment' 
Not  content  with  studying  the  altitude  effects,  this 

laboratory  has  also  developed  an  elaborate  dynamometer 
system  for  car,  transmission,  axle,  and  engine  testing 
for  all  sorts  of  automotive  vehicles.  By  various  com- 

binations of  dynamometei-,  water  brake  and  prony 
brake,  this  apparatus  can  determine  the  effectiveness  of 
operation  under  all  varieties  of  conditions  or  for  any 
part  of  the  .system.  The  engine  itself,  the  transmission 
system,  the  differential  and  even  the  power  delivery 
on  the  road,  as  judged  by  the  application  of  the  tire 
or  service  wheel  to  drum,  can  be  separately  studied. 

For  this  work  three  dynamometers  having  capacities 
of  50,  125  and  150  hp.  respectively,  are  installed  on 
three  sides  of  a  rectangular  pit  in  which  the  drums 
(shown  at  F  in  Fig.  1  and  on  the  right  in  Fig.  3),  and 
transmission  outfit  are  placed.  Extensive  tests  of  lubri- 

cation and  differential  problems  will  be  possible  with 
this  outfit  since  any  one  of  the  three  dynamometers  can 
be  used  either  as  a  measuring  or  as  a  driving  unit. 

Each  of  these  three  dynamometers  can  also  be  used 
separately  for  independent  investigations.  For  example, 
one  of  them,  shown  at  the  left  in  Fig.  4,  is  now  being 
used  in  connection  with  tests  on  a  single-cylinder 
Liberty  engine  built  to  study  the  rate  of  flame  propaga- 

tion within  the  cylinder  while  operating. 

Flame  Travel  Determined  by  Triple 
Spark-Plug  System 

The  means  of  determining  the  rate  of  flame  travel 
within  the  cylinder  has  been  very  effectively  developed 
here  by  a  triple  spark-plug  system.  At  the  time  the 
flame  of  burning  gas  and  air  mixture  passes  over  the 
spark  plug  the  gases  are  ionized  and  a  reduction  in 
electrical  resistance  results.  This  permits  the  passage 
of  a  spark  across  the  gap.  .  The  spark  plugs  are  con- 

nected to  a  spark  chronograph  (which  is  being  adjusted 

by'the  operator  at  the  right  in  Fig.  4)  or  an  oscil- lograph and  the  relative  time  of  passage  of  the  flame 
past  these  three  points  can  thus  be  measured.     A  full 

description  of  this  particular  installation  has  been 
given  by  MacKenzie  and  Honaman  in  the  Journal  of 
the  Society  of  Automotive  Engineers  for  February. 

A  recent  report  of  the  laboratory  gives  a  list  of  a 
number  of  tests  of  quite  a  broad  range  which  have  been 
carried  on  already,  and  plans  for  the  investigation  of 
more  engine  problems  in  the  near  future  have  been 
made.  A  determination  of  the  optimum  compression 
ratios  for  various  altitudes  is  being  made  now,  and  it  is 
planned  to  investigate  such  things  as  carburetor  adjust- 

ment for.  altitude  changes  and  the  influence  of  tempera- 
ture upon  power  production. 

An  Experience  with  the  Metric  System 
We  have  received  about  all  of  the  literature  that 

has  been  sent  out  by  the  "World  Trade  Club."  It  has 
impressed  us  from  the  first  as  being  of  foreign  origin 
and  we  have  felt  it  to  be  insidious  propaganda  oper- 

ating toward  an  accomplishment  of  some  end  that  was 
not  at  all  clear.  It  was,  and  is,  one  of  those  things  at 
which  all  Americans,  foolish  though  the  Germans 
believe  them  to  be,  instinctively  shy. 

The  writer  was  personally  employed  in  one  of  the 
large  factories  in  Germany  during  1907-08  and  instead 
of  finding  that  the  metric  system  was  the  only  system 
in  use,  as  the  above  mentioned  propagandists  would 
have  us  believe,  he  found  not  less  than  four  systems; 
and  he  believes  that  this  pandemonium  of  measures  is 
general,  not  only  all  over  Germany,  but  Europe  as  well. 

There  is  no  doubt  that  "Some  One"  is  very  anxious 
to  have  things  cleaned  up,  and  as  he  (or  they)  is  more 
used  to  thinking  in  terms  of  metric  measurement,  the 
metric  system  would  naturally  suggest  itself  as  a  foun- 

dation upon  which  to  build  that  would  involve  less 
trouble  than  any  other. 

The  last  paragraph  of  Harry  Senior's  letter  on  page 
631  of  American  Machinist,  in  which  he  speaks  of  the 
various  sizes  and  shapes  of  letters  and  pamphlets 

received  from  the  "World  Trade  Club,"  draws  a  good 
picture  of  the  chaotic  condition  of  measuring  systems 
in  Europe  and  indicates  the  crude  processes  of  reason- 

ing peculiar  to  the  European  mjind. 
I  am  inclosing  part  of  a  rule  that  was  used  in  the 

German  factory  where  I  worked.  No  doubt  such  an 
instrument  was  used  in  measuring  up  the  literature  to 
which  Mr.  Senior  referred.  L.  C.  Sharpe, 

The   L.   C.    Sharpe    Manufacturing   Co. 
[The  halftone  shows  both  sides  of  the  rule  mentioned 

by  Mr.  Sharpe  with  a  standard  American  rule  between 
the  two  views. — Editor.] 

A  (iEIiMAN  KULii 
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Shop  equipment  H^\fs 
E.L  DUNN  ond   5'.  A.  HAND 

SHOP    EQUIPMENT 

•       NE.W5      ■ 
A  w^eekly   roviGW  oP 

modGrn  dosiignsend 
o      equipmoni/     o 

Descriptions  of  shop  equipment  in  this  section  constitute 

editorial  service  for  which  there  is  no  charge.  To  be 

eligible  for  presentation,  the  article  must  not  have  been 

on  the  market  more  than  six  months  and  must  not  have 

been  advertised  in  this  or  any  previous  issue.  Owing  to 

the  news  character  of  these  descriptions  it  will  be  impos- 

sible to  submit  them  to  the  manufacturer  for  approval. 

•   CONDENSED    • 
CLIPPING    INDEX 
A*conr?nuou5  record 
ot^'modorn  dojidnj 

°  and  oquipmonl/   = 

Ingersoll-Rand  Drill-Steel  Sharpener 
A  compressed-air  operated  drill-steel  sharpening 

machine,  known  as  the  I-R  No.  50  sharpener,  has  been 
developed  by  the  Ingersoll-Rand  Co.,  11  Broadway, 
New  York. 

This  sharpener  was  designed  primarily  to  sharpen 
and    shank    rapidly    and    exactly    drill    steel    such    as: 

IXGERSOL,L.-RAND    DKILI^STEKL    SHARPRNKR 

cruciform  steel  up  to  2  in.  in  diameter,  or  round, 
hexagon,  octagon,  quarter-octagon,  auger  or  spiral  steel 
up  to  15  in.  in  diameter.  When  fitted  with  special 
devices  it  will  forge  bolt-heads,  pins,  stanchions,  etc. 

The  single  lever,  which  controls  all  of  the  operations 
of  the  machine,  is  fitted  with  a  safety  locking  device. 
This  prevents  accidents  by  the  impossibility  of  oper- 

ating the  machine  unless  the  lock  is  released.  The 
throttle  valve  is  of  the  balanced  spool  type,  operates 
easily  and  quickly,  is  positive  and  instantaneous  in  its 
action. 

The  hammer  cylinder  is  an  improved  valveless  type  of 
hammer-drill  cylinder.  The  construction  permits  the 
free-moving  hammer  to  deliver  fast  and  powerful  blows 
against  the  end  of  the  dolly,  upsetting  the  steel  and  so 
forming  the  bits  and  shanks  with  extreme  rapidity. 

There  are  no  sight-feed  or  other  exposed  lubricators. 
Positive  lubrication  is  provided  for  the  entire  machine 

by  a  lubricator  embodied  in  the  throttle-valve  chest 
casting  that  works  automatically  whenever  the  machine 
is  in  action;  It  is  provided  with  adjustment  for  regulat- 

ing the  quantity  of  oil  desired. 

Black  &  Decker  Electric  Compressors, 
Nos.  46  and  412 

The  Black  and  Decker  Manufacturing  Co.,  Towson 
Heights,  Baltimore,  Md.,  has  introduced  the  electrically 
driven  air  compressor  illustrated  herewith.  The 
machine  is  furnished  in  two  types,  high  and  low  pres- 
sure. 

Both  the  No.  46  and  No.  412  compressors  are 

identical  throughout  except  that  the  No.  46 — the  high- 
pressure  machine — has  a  bore  of  2?  in.,  and  the  No.  412 
— the  low-pressure  machine — has  a  bore  of  3?  in.  This 
means  that  the  low-pressure  machine  can  be  changed 
over  to  high  pressure,  or  vise  versa,  at  any  time  by 
merely  changing  the  cylinder  and  piston. 

The  No.  46  is  designed  especially  for  pneumatic  truck 
tire  work  and  other  purposes  requiring  a  good  volume 
of  air  at  pressures  up  to  200  lb. 

BLACK  &    DECKER   ELECTKIC    COMPRESSOR 
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The  No.  412  has  an  unusually  wide  variety  of  uses. 
Its  capacity  of  12  cu.ft.  of  free  air  per  minute  at 
pressures  up  to  75  lb.  makes  it  unusually  convenient. 

The  entire  mechanism  can  be  exposed  for  inspection 
or  adjustment  as  conveniently  as  an  automobile  motor. 

The  entire  unit  is  grease  lubricated,  including  the 
cylinder  walls,  and  fresh  lubricant  is  required  only  at 
three-month  intervals.  There  are  no  oil  cups  to  fill  fre- 

quently nor  is  there  any  oil  level  to  maintain. 
The  unit,  either  type,  can  be  furnished  complete 

with  tank,  automatic  starter,  etc.,  for  stationary  installa- 
tion, or  as  a  portable  outfit  mounted  on  a  three-wheel 

carriage,  provided  with  a  handle  and  brake  to  prevent 
outfit  from  rolling  on  inclines.  The  machines  are  com- 

pletely piped  and  wired,  ready  to  run  as  soon  as  uncrated 
and  leave  factory  fully  lubricated. 

Either  type  is  supplied  for  110-  or  220-volt  direct 
curent,  220-volt  two-phase,  110-volt  three-phase  60-cycle 
alternating  current. 

Weight;  net,  780  lb.;  crated  for  domestic  shipment, 
1,000  lb.;  for  .foreign  shipment,  1,100  lb.  Dimensions 
for  foreign  shipment,  62  x  26  x  62  in. 

Newark  Engineering  Co.  Vacuum  Pump 
The  Newark  Engineering  and  Tool  Co.,  476-482 

Eighteenth  Ave.,  Newark,  N.  J.,  has  recently  placed 
on  the  market  the  high-vacuum  pump  which  is  shovra 
in  the  accompanying  illustration,  and  which  has  been 
designed  for  producing  the  vacuum  necessary  in  the 
manufacture  of  incandescent  lamps.  The  builder  claims 
that  the  pump  has  proved  itself  adaptable  also  to  the 
making  of  X-ray  and  rectifying  apparatus,  scientific 
research  and  medical  purposes,  and  the  operation  of 
vacuum  furnaces. 

The  chief  feature  of  the  design  is  that  the  oil  bath, 
in  which  pumps  of  this  type  are  usually  immersed  for 
the  purpose  of  preventing  leakage,  is  eliminated  and 
the  vacuum  is  sealed  by  an  internal  oil  seal  only.  The 
oil  cup  shown  supplies  the  oil  for  the  seal,  located 
directly    under   it    in    the   casing,    and    for    lubricating 

the  mechanism  of  the  pump.  The  maker  claims  that 
this  type  of  pump  uses  only  10  to  20  per  cent  of  the 
amount  of  oil  which  is  required  for  immersing  the  pump 
body  when  external  sealing  is  employed. 

The  pump  is  driven  at  a  speed  of  275  to  300  r.p.m. 
by  means  of  a  round  belt  running  on  a  74-in.  pulley, 
}  hp.  being  necessary.  The  pump  as  shown  weighs 
50  lb. 

Sebastian  Cone-Head  Lathe 
The  lathe  shown  is  a  late  design  of  the  Sebastian 

Lathe  Co.,  Cincinnati,  Ohio.  The  headstock  is  of  the 
semi-inclosed  type  and  all  gears  are  well  guarded.    The 

NEWAKK    Hlilll-VACUUM    PU.\U' 

SEBASTIAN  CONE-HEAD  L.ATHE 

tailstock  is  offset,  providing  clearance  for  the  compound 
rest  when  set  parallel  with  the  ways.  The  new  design 
secures  increased  strength  and  is  made  in  13-  and  15-in. 
sizes.  It  is  also  furnished  as  a  gap  lathe,  the  gap  being 
72  in.  long  and  3i  in.  deep. 

The  GTD  Limit  Screw-Pitch  Gage 
The  GTD  limit  screw-pitch  gage  is  a  development 

by  the  Greenfield  Tap  and  Die  Corporation,  Greenfield, 

Mass.,  wherein  the  handy,  though  old-fashioned,  screw- 
pitch  gage — which  had  no  tolerance  but  was  cut  to  a  nor- 

mal lead  only — has  been  modernized  and  made  more  serv- 
iceable by  providing  it  with  two  additional  surfaces 

on  the  reverse  side,  one  being  cut  with  a  lead 
0.002  in.  long  and  the  other  0.002  in.  short  per  inch, 

which  converts  it  into  a 

limit  gage.  When  the 
old-style  gage  was  laid 
in  the  thread  of  a  screw 
it  was  only  possible  to 
tell  whether  or  not  the 
lead  on  the  screw  was 

normal,  but  it  was  not 
possible  to  tell  how  bad 

the  error  was.  With  the  gage  illustrated  herewith,  if  it 
is  found  that  the  thread  tested  is  not  normal,  it  can 

readily  be  detected  whether  it  is  longer  or  shorter  than 

the  limit  portion  of  the  gage  or  whether  the  error  is  in 
between  these  limits. 

These  gages  are  made  for  the  present  to  control  lead 

limits  of  plus  and  minus  0.002  per  inch,  which  is  the 

most  generally  used  lead  limit.    Eventually  it  is  intended 

THE 

GTD    LIMIT    SCREAV- 
PITCH   GAGE 
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to  supply  gages  with  tolerances  of  0.001,  0.003  and 
0.004  in.  long  and  short  lead. 

As  the  gages  are  solid  and  without  moving  parts, 
they  are  not  likely  to  get  out  of  order  easily  and  are  in 
some  ways  preferable  to  flexible  types  of  lead  indicators. 

When  using  these  gages  it  is  essential  that  the  work 
being  tested,  as  well  as  the  gage,  be  clean  in  the  threads 
and  that  the  gage  be  held  on  the  screw  in  a  position 
parallel  to  the  axis  of  the  screw.  In  testing  the  thread, 
the  work  should  be  held  up  to  the  eye  in  front  of  a 
rather  bright  light,  so  that  any  resulting  error  in  lead 
can  easily  be  noticed. 

Advice  to  Inventors 
By   R.   V.    Deane 

I  was  much  interested  in  reading  James  Leslie  Lane's 
article  on  "Launching  an  Invention,"  published  on  page 
404  of  the  American  Machinist,  and,  while  I  agree  with 
him  on  most  points,  I  would  like  to  take  up  the  matter 
from  a  different  angle,  starting  from  the  point  where 
the  inventor  has  secured  his  patent. 

The  writer  was,  for  ten  years,  foreman  of  a  jobbing 
shop  which  handled  a  good  deal  of  work  for  the 
inventors;  such  work  ranging  from  wire  puzzles  to 
automatic  machines.  From  this  personal  association 
the  point  that  stands  out  clearest  in  my  mind  is  that 
the  inventors  who  were  the  most  successful  financially 
were  the  ones  that  sold  their  inventions. 

Mr.  Lane  states  that  the  pessimist  will  usually 

tell  the  inventor  that  "inventors  are  seldom  good  busi- 
ness men,"  which  statement  I  believe  to  be  true,  and  I 

also  believe  it  to  be  a  fact  that  inventors  as  a  class 
are  not  good  production  men.  The  average  inventor 
is  usually  so  interested  in  improving  his  invention, 
which  is  already  commercially  perfect,  that  he  cannot 
take  the  time  to  manufacture  it  economically. 

Many  Inventions  "Die  Natural  Deaths" 
I  have  seen  many  inventions  die  a  natural  death 

because  of  being  manufactured  and  marketed  by  a 
small  concern  without  sufficient  capital.  Many  small 
articles  are  absolutely  worthless  financially  when  made 
and  sold  independently,  as  the  selling  expense  eats  up 
all  the  possible  profit,  but  if  these  same  inventions 
had  been  marketed  by  a  concern  already  manufacturing 
a  line  to  be  sold  to  the  same  trade  they  would  have 
proven  a  valuable  addition. 

I  have  seen  many  men  give  the  best  years  of  their 
lives  to  trying  to  run  a  small  business  that  did  not 
pay,  when  they  might  have  sold  their  invention  at  a 
good  profit  and  have  earned  a  good  salary  all  the  time. 
I  recall  a  young  electrical  engineer  who  worked  up 
an  invention  in  his  spare  time.  It  was  two  or  three 
years  before  he  disposed  of  his  patent  but  when  he  did 
he  got  enough  to  set  himself  up  as  a  Consulting 
Engineer,  which  business  he  has  conducted  successfully 
ever  since.  I  also  believe  that  he  patented  several 
articles  which  he  has  sold  at  a  good  profit. 

I  might  also  tell  you  of  a  case  which  happened  long 
before  my  time:  Two  men  had  a  small  shop  doing 
a  good  and  profitable  business  with  the  textile  trade. 
One  of  these  men  invented  a  new  spindle  of  exceptional 
merit.  A  large  manufacturer  offered  them  a  price 
which  would  have  kept  them  on  Easy  Street  the  rest 
of  their  lives,  but  they  refused  and  the  large  concern 
fought  the  patent  until  the  small  shop  was  forced  into 

bankruptcy.  The  partners  lost  every  dollar  they  had 
in  the  world:  the  patent  included. 

In  contrast  to  these  cases  I  knew  another  inventor 
who  got  up  a  small  article  and  started  to  manufacture 
in  a  small  way  at  home,  at  the  same  time  keeping 
at  his  regular  employment.  His  home  business  gradu- 

ally increased  until  after  a  few  years  he  gave  up  his 
regular  employment  and  at  present  conducts  a  very 
successful  business,  recently  putting  up  a  modem  fac- 

tory  building  to   house    it. 
On  the  whole  I  believe  it  to  be  the  best  policy  for 

the  inventor  to  sell  his  patent  if  he  has  a  good  offer, 
and  devote  the  proceeds  to  other  inventions,  this  being 
more  in  his  line  than  trying  to  run  a  manufacturing 
business. 

Once  an  old  fellow  came  into  the  shop  who  wanted 
us  to  make  some  kind  of  a  wire  contraption  the  purpose 
of  which  he  would  not  tell.  He  was  unwilling  to  pay 
over  25c.  for  it,  but  he  stated  that  he  was  going  to 
want  millions  of  the  article  and  if  we  made  him  one 
we  could  make  the  millions.  We  decided  that  the  job 
was  worth  50c.  and  he  went  away,  sure  that  we  had 
turned  down  the  chance  of  a  lifetime  although  he  had 

only  a  quarter's  worth  of  confidence  in  it  himself. 

The  Compass  That  Was  Spent 

Another  old  reprobate  came  many  times  while  having 
a  small  sewing-machine  attachment  made.  He  rede- 

signed this  frequently,  using  a  pencil  and  a  coin  for 
a  compass.  One  time  he  was  redesigning  it  in  a 
bar-room  when  an  old  acquaintance  came  in  and  asked 
him  to  have  a  drink.  He  accepted  and  after  the  friend 
had  gone  he  started  looking  for  the  dime  he  had  used 
to  draw  the  circles  with.  He  .searched  all  over  the 
table  and  floor,  until  finally  the  barkeeper  told  him  that 
the  dime  had  bought  the  drink. 

Another  bit  of  advice  for  inventors  who  are  making 
their  own  models  but  are  not  well  informed  as  to  where 
to  get  different  materials,  etc.,  is  to  get  advice  from 
someone  who  does  know.  This  is  brought  to  mind  by 
the  case  of  an  inventor  who  spent  most  of  his  spare 

time  for  ten  years  making  a  small  model  of  an  auto- 
matic machine  for  working  wood.  He  was  foreman  of 

a  plant  where  there  was  an  urgent  need  for  such  a 
machine,  but  the  owner  of  the  shop  was  at  the  same 
time  working  up  another  machine  for  the  same  purpose 

but  along  different  lines  and  had  his  machine  in  opera- 
tion several  years  before  our  inventor  had  finished  his 

model. 

This  model,  considering  the  conditions  under  which 
it  was  made  and  that  the  man  who  made  it  was  not  a 
machinist,  was  the  finest  piece  of  work  I  ever  saw 
and  would  actually  do,  on  a  miniature  scale,  the  work 
required  of  the  machine.  He  had  made  racks  and  gears 
by  cutting  the  teeth  with  a  file,  with  remarkable 
accuracy  but  at  a  great  expense  of  time.  The  concern 
he  worked  for  changed  hands  before  he  was  through 
and  they  built  several  machines  of  the  other  type. 

At  this  time  I  was  asked  to  redesign  and  build  a 
full-sized  machine  which  I  did.  Mechanically  it  was 
very  successful  and  in  many  ways  superior  to  the  other 
machines,  but  to  the  best  of  my  recollection  the  com- 

pany could  not  be  induced  to  discard  the  other  machines 
and  build  new  ones  and  at  the  same  time  pay  him  for 
his  idea.  I  do  not  believe  he  ever  received  a  dollar 
for  all  his  work. 

If  this  man   had  known  where  to  buy  parts  which 



May  13,  1920 Get  Increased  Production— With  Improved  Machinery 
1067 

would  have  cost  very  little  and  have  hired  work  done 
which  he  could  not  do  to  advantage  himself,  I  thoroughly 

believe  that  he  would  have  saved  several  years'  time 
and  that  his  machine  would  have  been  adopted  in  pref- 

erence to  the  other  and  he  would  have  been  paid  a  good 
price  for  it.  This  man  was  financially  able  to  have 
carried  out  such  a  plan. 
My  final  advice  to  an  inventor  is  to  carry  his  experi- 

ments and  patent  proceedings  to  a  close  as  soon  as 
possible,  for  if  there  is  a  real  demand  for  his  idea 
others  are  probably  thinking  along  the  same  lines  that 
he  is. 

Mr.  Jobber's  Silent  Partner 
By  Henry  G.  Fenn 

Mr.  Busy  Jobber,  I  would  like  to  make  you  acquainted 
with  Mr.  Alert  Order  Editor.  Perhaps  you  never 
realized  it,  but  Mr.  Editor  is  ever  on  the  job  as  your 
silent  partner,  zealously  looking  out  at  all  times  for 
your  interests. 

Never  heard  of  an  Order  Editor?  Well!  allow  me  to 

explain  that  he  is  the  gentleman  who,  in  any  busy  manu- 

facturer's oflSce,  handles  the  entry  of  your  order  into 
the  plant  and  conducts  all  correspondence  vith  you  in 
regard  to  your  specifications.  He  is  ever  at  your  service 
and  takes  a  personal  interest  in  all  of  your  requirements. 

I  feel  sure,  Mr.  Jobber,  that  it  will  be  to  your  advan- 
tage to  cultivate  the  acquaintance  of  Mr.  Editor  as  he 

surely  is  in  a  position  to  do  you  many  a  favor  and  pos- 
sibly save  you  expense  and  annoyance  by  correcting  the 

occasibnal  errors  that  are  made  by  even  your  buying 
department. 

An  Order  Editor's  Duties 

The  best  way  for  you  to  learn  what  his  opportunities 
are  to  assist  you,  is  for  you  to  listen  to  a  brief  outline 
of  his  many  and  varied  duties:  Your  specifications  are 
turned  over  to  him  immediately  upon  their  receipt  at 
the  factory  office  and  become  at  once  his  personal 
responsibility.  He  first  checks  you  up  on  terms,  prices, 
catalog  numbers  or  description,  shipping  and  billing 
instructions,  etc.  (You  will  readily  admit  that  this  is 
some  job,  especially  when  you  indicate  your  require- 

ments by  description  rather  than  by  catalog  number). 
Let  me  say  right  here  that  this  part  of  Mr.  Order 

Editor's  job  makes  it  necessary  that  he  know  his  line 
of  goods  thoroughly  from  a  mechanical  and  technical 
point  of  view  as  well  as  from  the  catalog  presentation. 
In  most  every  case  he  is  a  man  who  has  been  more  or 
less  in  close  touch  with  the  manufacturing  and  operat- 

ing end  of  the  business.  He  has  prices,  discounts,  and 
terms  at  his  finger  tips.  If  your  buyer  slips  on  any  of 
this  detail  you  will  find  a  letter  at  your  elbow  promptly 
after  receipt  of  your  order,  politely  calling  your  atten- 

tion to  the  discrepancy.  This  will  avoid  possible  dis- 
putes at  settlement  of  the  invoice.  He  pays  particular 

attention  to  any  unusual  billing  instructions,  such  as 
requests  for  duplicate,  triplicate  or  further  extra  copies 
of  invoice. 

Four  Copies  Made  of  Order 

After  he  has  scrutinized  your  order  in  regard  to  all 
these  features  he  arranges  to  make  copies  of  it  on  fac- 

tory office  forms  suitable  for  economical  and  uniform 
handling  in  the  plant.  There  are  usually  four  copies 
made.    One  for  his  own  record,  one  for  the  production 

department,  one  for  the  shipping  department  and  one 
to  go  through  the  plant  with  the  article,  and  which  is 
later  returned  to  him  to  be  used  in  making  out  your invoice. 

Some  plants  make  out  another  copy  of  the  factory 
order  and  mail  it  to  you  to  serve  as  an  acknowledgment 
of  your  order.  Another  method  of  acknowledgment  is 
a  form  postal  card  advising  you  of  receipt  of  order  and 
thanking  you  for  it;  stating  that  it  has  been  entered  for 
prompt  attention,  and  containing  the  factory  order  num- 

ber which  you  are  requested  to  refer  to  in  any  cor- 
respondence relating  to   it. 

Securing  the  Friendship  of  the  Order  Editor 

Right  here,  Mr.  Jobber,  is  a  chance  for  you  to  secure 
the  friendship  of  your  silent  partner  Mr.  Order  Editor. 
Just  place  this  factory  order  number  on  your  own  rec- 

ord of  order  when  you  receive  the  acknowledgement. 
Then  in  any  correspondence  always  refer  to  the  factory 
order  number.  This  information  may  save  minutes — 
yes,  hours — at  times,  in  locating  the  particular  order  you are  writing  about. 

Incidentally  your  reference  to  this  number  will  almost 
invariably  secure  for  you  a  more  prompt  reply,  as  it 
enables  Mr.  Editor  to  handle  your  letter  more  quicldy 
than  the  one  from  the  other  fellow  who  leaves  it  off, 
thus  making  it  necessary  to  search  for  his  order.  The 
point  right  here  is  that  Mr.  Editor  can  locate  an  order 
more  quickly  by  his  factory  number  than  by  any  other means. 

Mr.  Editor  is  the  connecting  link  between  you,  your 

order,  and  its  progress  through  the  plant.  Say,'  for example,  you  send  in  a  request  for  a  shipping  date  after 
the  order  has  been  in  for  what  you  consider  a  reasonable 
length  of  time.  Right  away  Mr.  Editor  gets  busy, 
determines  the  status  of  your  order,  gets  an  estimate 
from  the  production  department,  and  promptly  trans- 

mits the  information  to  you.  Some  more  systematic 
editors  go  even  further  and  secure  a  prospective  ship- 

ping date  on  each  and  every  order  upon  entry  and  have 
it  on  filfe  anticipating  your  possible  inquiry.  This  is 
probably  why  you  secure  more  prompt  replies  from  one 
concern  than  you  do  from  another.  Another  duty  that 
devolves  upon  Mr.  Editor  is  the  entering  upon  the  vari- 

ous copies  of  the  shop  order  before  mentioned  of  any 
changes  that  you  may  make  in  your  order  subsequent 
to  its  original  receipt. 

Advantageous  to  Co-operate 

Now,  Mr,  Jobber,  here  is  a  gentleman  with  whom 
it  will  be  to  your  advantage  to  co-operate,  as  he  is  surely 
in  a  position  to  give  you  the  service  to  which  you  are 
entitled,  and  this  may  be  good  or  perhaps  indifferent 
according  to  the  manner  or  tone  of  your  correspondence. 
Frankly,  Mr.  Editor  is  human  and  always  a  very  busy, 
and  often  over-worked  man.  A  frank,  polite  request 
from  you  is  to  him  like  a  ray  of  sunshine  compared 
with  the  bull-dozing,  aggressive  or  whining  style  of 
some  correspondents.  Your  courteous  letter  will  insure 
a  prompt  and  satisfactoiy  reply. 

Well!  Mr.  Jobber,  in  leaving  you  now,  may  I  suggest 

that  you  try  out  co-operation  with  Mr.  Order  Editor 
for  a  month  or  two  ?  I  feel  sure  that  if  you  do  you  will 
be  agreeably  surprised  by  the  beneficial  results.  I  have 
been  an  Order  Editor  myself,  have  handled  your  own 
orders,  and  know  how  it  works  out.  So  take  a  tip  from 
one  on  the  inside  and  keep  on  the  right  side  of  your 
invisible  silent  partner. 
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Valeniine  Francis 

Trade  Letters  From  New  York 
and  Chicago 

New    York    Industry    Still   Affected    by 
Railroad    Strike — April    Sales    Sat- 

isfactory   in    Chicago 
New  Vofrk  Letter 

Manufacturers  will  not  be  disheartened  by 
the  I^sened  activity  of  the  machine-tool  market, 
recognizing-  that  practically  all  industry  has 
been  gravely  affected  by  the  railroad  strike. 
Inquiries  are  coming-  in  from  China  and  Japan, 
as  well  as  from  Belgium,  indicating  that  the 
export  market  is  in  a  healthy  condition.  The 
American  Manufacturers'  Export  Association has  received  a  request  from  Europe  for  machine 
tools  for  making-  automobile  tires  and  tubes. 
A  manufacturer  of  screw  machines  reports  an 
exceptionally  largre  order  from  Japan.  It  is  of 
interest  to  note  that  machine  tools  exported 
to  Japan  this  last  month  exceeded  the  ship- 

ment of  any  previous  month. 
Lathes  and  planers  have  been  purchased  by 

the  Champion  Silk  Mills,  while  a  variety  of 
machine  tools  have  been  ordered  for  the  Balti- 

more plant  of  the  General  Electric  Co.  It 
may  be  of  interest  to  note  that  the  Rainier 
Motors  Co.  is  enlarg-ing-  its  plant  in  Long  Island 
City.  The  General  Motors  Co.  has  boug-ht  a new  plant   in   Doylestown.   Pa. 

As  for  the  prospects  for  better  business,  it 
is  larg-ely  a  matter  of  when  the  freig-ht  diffi- culties will  be  cleared.  Scores  of  machine 
tools  are  stalled  in  the  freig-ht  yards  throuerh- out   the   country. 

Chicago  ]x*tter 
April  sales  totals  have  been  fig-ured  by  most 

dealers  and  found  to  have  been  very  satisfac- 
tory. They  were  not  so  great  as  in  March, 

which  marked  the  peak  of  the*  buying-,  but 
showed  such  a  slig-ht  reduction  as  to  indicate 
merely  ordinary  trade  fluctuation  rather  than  a 
slump.  Actual  shipments  In  April  were  neces- 

sarily very  lig-ht.  As  a  result,  delivery  condi- 
tions are  in  no  way  improved  and  back-order 

files   are   as  bulky  as  ever. 
The  railroad  situation  is  very  slowly  g-ettinff 

straig-htened  out.  Shipments  Ihroug-h  Chicag-o 
are  still  embargroed.  the  only  way  such  cun- 
sigTiments  can  be  handled  being-  for  the  dealer to  have  the  goods  billed  to  him  here,  then  to 
transfer  the  groods  from  one  freig-ht  house  t(» 
another  at  his  own  expense,  and  to  reship 
them  to  the  iiltimate  destination.  This  is  a 
slow  and  expensive  process  and  is  not  beine 
done  except  in  case  of   actual  emergency. 

Shipping  delays  are  adding  to  the  financial 
burdens  of  all  concerned.  Some  raan\ifacturers 
are  causing  their  dealers  to  share  their  load 
by  rendering  bills  for  50  per  <rent  of  the  price 
of  all  goods  actually  ready  for  shipment  but 
impossible  of  shipment.  The  dealer,  unable 
to  bill  his  customer,  thus  has  more  and  more 
of  his  working  capital  tied  up.  With  a  con- 

tinuation of  the  present  gradual  untangling  of 
the  freight  congestion,  this  is  a  complit-ation that   will    soon   disappear. 

The  end  of  price  raises  is  apparently  not  yet 
here.  One  general  line  of  drilling  machines  was 
increased  10  i)er  cent  last  week,  and  a  line 
of  lathes  went  up.  On  these  lathes  the  14-  antl 
16-in.  medium  pattern  and  the  25-,  27-.  30- 
and  36-in.  heavy  types  were  advanced  15  per 
cent  while  the  18-  and  20-in.  medium  and  the 
16-,  18-  and  20-in.  heavy  went  up  only  10  per 
cent. 

Much  interest  was  manifested  in  the  auction 
sale  of  the  machine  equipment  of  the  tool  and 
die  making  and  special  contract  departments  of 
the  Krasborg  Engineeiing  and  Manufa<Huring 
Co.  Over  a  hundred  thousand  dollars  worth 
of  lathes,  grinding  ma<>hines.  milling  machines, 
shaping  machines,  presses  and  various  high- 

speed equipment  went  at  excellent  prices.  In 
several  ca.ses  of  items  on  which  delivry  is  hard 
to  scure  on  new  stuK.  old  machines  actually 
brought  more  than  list. 

Machinery  trade  conditions  are  threatened 
with  further  complications  by  a  strike  of  me- 

chanics in  the  tool  manufacturing  plants  of 
Cincinnati.  Numerous  plants  are  affected  by 
the  walkout  which  began  last  week,  some  being 
closed  while  others  are  maintaining  operations. 
Manufacturers  state  that  they  do  not  feel  the 
trouble  will  be  of  long  duration  as  in  some  of 
the  largest  plants  the  men  refused  to  obey  the 
strike  call.  The  trouble  seems  to  be  the  product 
of  the  professional  agitator  rather  than  from 
dissatisfaction  of  the  mechanics. 

Erratum  Notice 
It  was  erroneously  stated  in  our  New  York 

letter  of  April  15  that  the  Conradson  Machine 
Tool  Co.  was  acquired  by  the  Jos.  T.  Ryerson 
&  Son  Co.  The  latter  concern  is  a  distributor  of 
the  Ryerson-Conradson  line  of  machine  tools  only. 

Move  Tractor  Industry  to  Old 
Government  Shop 

The  tractor  department  of  the  New  Brl  taiu 
Machine  Co.  is  being  transferred  from  the 
main  factory  of  the  company  to  the  shop  Vor- 
merly  occupied  by  the  Ordnance  Department  of 
the  U.  S.  Army.  In  the  future  all  operations 
in  the  manufacture  of  the  tractor  will  be  taken 
care  of  in  the  new  plant. 

W.  H.  Patterson  Promoted 

by  Westinghouse 
W.  H.  Patterson,  manager,  resale  section. 

Westinghouse  Electric  and  Manufacturing  Co.. 
East  Pittsburgh,  Pa.,  has  been  appointed  as- 

sistant-to-manager. Industrial  Department,  in 
charge  of  metal- working  and  wood- working  in- 

dustries. Mr.  Patterson  graduated  from  the 
electrical  engineering  course  of  Purdue  Univer- 

sity in  1905.  The  following  January.  1906. 
Mr.  Patterson  entered  the  apprenticeship  course 
of  the  Westinghouse  Co.      In    1010   he  wa«  marie 

W.  H.  PATTERSON 

manager  of  the  resale  section.  Mr.  Patterson 
has  been  prominently  identified  for  a  number 
of  years  with  the  development  of  motors  and 
control  apparatus  for  application  to  cranes,  ele- 

vators, hoists,  and  machine  tools.  During  the war  he  served  on  the  United  States  Shipping 
S?^^.*?-  l';il"ergency  Fleet  Corporation,  Electric Welding  Committee.  When  the  American  Weld- 

ing Society  was  formed  about  a  year  ago.  Mr. Patterson  wa.s  elected  a  director.  Mr.  Patter- 
son is  also  a  member  of  the  American  Institute or  Llectncal  Engineers,  National  Electric  Light Association  Pennsylvania  Electric  Association American  Society  of  Refrigeration  Engineers and  Association  of  Railway  Electrical  Engineers 

American  Manufacturer  Issues 
Japanese  Catalog 

An  interesting  side  light  on  the  development ot  foreign  markets  by  progressive  American 
manujacturers  is  furnished  by  a  catalog,  issued by  the  General  Commercial  Co.,  Ltd.  Yoko- 

hama This  firm  is  the  agent  of  the  Wright Manufa<:-turing  Co.,  Lisbon,  Ohio.  The  product consists  of  hoists  -only  and  the  catalog  in question  is  printed  in  Japanese.  Mr.  Wright 
IS  authority  for  the  statement  that  in  foreign 
countries  there  is  a  distinct  tendency  to  favor those  American  manufacturers  who  specialize  in one  product. 

He  further  states  that  the  Japanese  have 
shown  a  ready  appreciation,  not  only  in  being 
addressed  in  their  native  tongue,  but  in  having 
the  scientific  principles  embodied  in  the  manu- 

facture of  hoists  and  the  quality  pf  the  material 
used,  thus  directly  explained  and  guaranteiL^d to  them. 

The  catalog  presents  an  odd  appearance  with 
the  title  page  at  the  back  and  the  vertical 
colums  of  hieroglyphics.  The  catalogs  are.  of 
course,  intended  for  distribution  in  the  Japanes,^ 
Empire. 

The  Franklin  Moore  Company  Has  New 
Members 

At  a  recent  meeting  of  the  stockholders  of  the 
Franklin  Moore  Co..  of  Winsted.  Conn.,  manu- 

facturers of  hoisting  ma^:hinery.  the  following 
directors  were  elected:  J.  B.  Adams,  president. 
W.  A.  Battey.  vice  president:  W.  C.  Briggs. 
vice  president:  J.  H.  Whitmg.  treasurer:  C.  S. 
Moore,  assistant  treasurer:  A.  E.  Moore,  secre- 

tary  and   G.   W.   Borton. 
The  company  was  organized  in  1866  for  the 

manufacture  of  high-gratle  carriage  bolts  «tna 
has  since  developed  an  extensive  line  of  hoist- 

ing apparatus,  including  chain  blocks,  hand 
cranes,  trolleya,  electric)  hoists  and  electric 
cranes.  In  the  past  these  products  have  br-en 
principally  absorbed  by  the  large  manufacturing 
plants  in  New  England  and  the  Ea.'it  hut  with 
increased  facilities  and  organization,  this  equip- 

ment is  being  more  widely  distributed  through 
branch  offices  located  in  some  oj  the  larger 
American   cities  and  by   export   connections. 

Mr.  Battey.  Mr.  Briggs  and  Mr.  Borton.  the 
new  members  of  the  organization,  have  long 
been  identified  with  the  manufacture  and 
sale  of  material-handling  machinery,  and  have  a 
wide  acquaintance  among  users  in  the  Eastern 
uid  Central  States.  Mr.  Briggs  has  been  placed 
III  charge  of  the  works  at  Winsted.  but  will  con- 
it  luie  the  study  of  material-handling  problems 
Mid  the  application  of  mechanical-handluig  de- 
vi.es  in  the  many  industries  in  which  th"y  can '»<■   successfully  employed. 

The  present  labor  shortage  emphasizes  the 
I  ni parlance  of  all  labor-saving  machinery,  and 
111  no  field  is  the, demand  more  urgently  felt 
than  in  that  of  material -handling  apparatus. 
The  rapidly  growing  business  of  the  Franklin 
>foore  Co..  refle<as  this  condition  and  has 
necessitated  increased  organization  and  manu- 
l.i.ituring  facilities.  The  company  has  done 
nuich  pioneer  design  work  in  this  important 
lield.  and  with  increased  facilities  will  push 
ihe  development  of  new  tjTies  to  extend  its 
ilreatly  comprehensive  line  of  labor  saving 
.i[(pliances.  It  has  taken  an  active  interest 
1,1  the  development  of  the. industry  in  genera! 
iful  has  co-operated  in  forming  both  the  Chain 

Block  and  Electric  Hoist  Manufacturers'  As- sociations. J.  B.  Adams,  the  president,  is  at 
luesent  chairman  of  the  Electric  Hoist  Manu- 
r.i'turers'   Association. 

Invitations   for   Joint  ̂ Conference   Sent 
to  National   Societies 

Invitations  have  been  sent  out  to  a  larg? 
number  of  local  and  national  engineering  so<-ie- ties  to  attend  the  joint  conference  of  allied 
civil.  electrical  and  mechanical  engineering 
societies,  to  be  held  at  Washington.  D.  C.  on 
June  3  and  4.  The  conference  is  called  by  a 
joint  committee  from  the  American  Society  of 
Civil  Engineers.  American  Institute  of  Mining 
and  Metallurgical  Engineers.  The  American  So- 

ciety of  Mechanical  Engineers  and  the  American 
Institute   of    Electrical    Engineers. 

The  purpose  of  the  conference  is  co-opera- 
tion of  engineering  and  allied  technical  organi- 

zations to  further  the  public  welfare  wherever 
technical  knowledge  and  engineering  training 
are  involved  and  to  consider  matters  of  common 
<-oncern    to    these    professions. 

The    American    Bronze    Corporation    of 
Berwyn.  Pa.,  Not  Bankrupt 

WES  Anderson,  president  of  the  American 
Bronze  Corporation.  Berwyn.  Pa.,  announces  that 
[lis  companv.  the  manufacturers  of  Non-Gran bearing  bronze,  is  not  in  any  way  connected, 
nor  never  has  been  connected,  with  any  other 
"ompany    manufacturing   bearing  bronze. 

This  announcement  is  made  to  prevent  any 

confusion  arising  as  to  the  company's  connection with  another  firm  of  an  identical  name,  incor- 
porated in  another  state,  against  which,  accord- ing to  an  item  in  a  recent  Philadelphia  paper. 

R  petition  in  bankruptcy  has  been  filed.   »   ■ 

Munch    Buys    Miller    Works 
Benjamin  S.  Munch,  director  of  the  G.  E. 

Prentice  Manufacturing  Co..  of  New  Britain. 
Conn.,  has  gone  into  partnership  with  his 
father.  Samuel  Munch,  formerly  a  merchant  in 
Ihat  city,  and  has  bouerht  the  Miller  Metal 
Works  Co.  of  Southington.  The  authorized 
rapital  stock  of  the  company  is  SIOO.OOO  and 
manufactures  parts  for  automobiles,  marine  and 
airplane  engines,  and  tractors.  The  new  owners 
plan  to  increase  the  plant  in  order  to  take  care 
of  the  increasing  amouiit  of  busuiess.  The  plant 
employs  about  seveoty-five  persons. 
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k Program  of  the  American  Drop 
Forge  Association 

The  program  oi  the  American  Drop  For^e 
Association's  convention,  whii-h  will  be  held  at 
the  Hotel  Marlborough-Blenheim.  Atlantic  City. 
N.  J.,  on  June  17.  18  and  19.  1!»:;0.  is  announced 
as  follows:  "Lubrication  of  Drop  Hammer  Cyl- 

inders." by  Harry  Johnson.  Ing-alls  Shepard  Forg- 
ing' Co.;  "Use  of  Forg^ing:  Press  and  Upsetters." 

by  Mr.  Hopkins,  Atlas  Drop  Forg-e  Co.: 
"Powdered  Fuel":  "Apprenticeship  in  the  Die 
Room":  "Necessary  Chemical  and  Physical  Char- 

acteristics of  Die  Blocks,"  by  W.  C.  Patterson. 
Packard  Motor  Car  Co.:  "Forfre  Shop  Finances." 
by  Lee  Wellington.  Scoville  Wellington  Co.:  "The Place  of  Laboratory  and  Testing  in  the  Forging 
Business."  by  Prof.  Nelson.  Wyman  Gordon  Co.: 
"The  Company  Store."  by  Edgar  E.  Adams. 
Cleveland  Hardware  Co.:  "Heat  Control  in 
Furnacee."  by  W.  N,  Beat:  "Accident  Preven- 

tion in  the  Forge  Shop."  by  G.  A.  Kuechen- meister    Dominion   Forge   and   Stamping  Co. 

Connecticut   Firms   Combat 
Housing  Shortage 

At  least  two  manufacturing  concerns  in 
Connecticut  have  opened  war  on  rent-proftteer- 
ing  and  the  shortage  of  housing  facihties  in 
manufacturing  centers. 

The  Trumbull  Electric  Co..  of  Plainville. 
Conn.,  has  under  consideration  contracts  for  the 
building  of  thirty  new  homes  for  employees  of 
its  factory  in  that  city.  The  houses  will  be 
erected  on  the  property  of  the  Plainville  Realty 
Co..  East  St.  This  will  make  a  total  of  fifty 
houses  on  this  property  which  the  company  has 
built  for  th^  use  of  its  employees. 

The  International  Silver  Co.,  of  Meriden. 
Conn.,  has  just  purchased  a  house  on  Colony 
St.  in  that  city.  This  building  will  be  remodelled 
and  made  available  for  housinir  a  number  of  its 
employees.   ♦   

^A^Pamphlet  on  American  Ingot 
Iron  Wire 

The  Page  Steel  and  Wire  Co.  has  just  pub- 
lished a  very  complete  pamphlet  describing  fully 

the  electrical  and  physical  properties  of  Amer- 
ican Ingot  iron  wire.  This  is  the  first  complete 

publication  of  this  data  and  the  result  of  many 
tests  made  during  two  years  under  the  super- 

vision of  the  Electrical  Testing  Laboratory.  New 
York,  and  Frank  F.  Fowle.  consulting  electrical 
engineer  for  this  company.  This  booklet  is  very 
interesting  and  will  be  mailed  to  any  one.  upon 
request  to  the  Page  Steel  and  Wire  Co..  30 
Church   St.,    New  York. 

Kalamazoo  Co.  Changes  Hands 
One  of  the  most  imi>ortant  industrial  transfers 

in  the  last  ten  years  was  consummated  last  week 
when  Christian  Girl,  head  of  the  530.000.001) 
Standard  Parts  Co..  of  Cleveland,  purchased  the 
Kalamazoo  Spring  and  Axle  Co.  The  plant  will 
be  remodeled  and  extended  to  niaiuifacture  auto- 

mobile springs  chiefly,  although  the  former 
company's  manufacture  of  other  types  will  not 
be  abandoned.  Mr.  Girl  w>ll  have  personal 
••barge  at  the  local  jilant. 

Carlisle  Ellis,  of  the  Hart-Parr  Co., 
Returns  from  Europe 

Carlisle  Ellis  has  returned  to  Charles  City, 
la.,  from  a  three  months'  trip  in  England  and Europe  with  J.  P.  Gregg,  of  Charles  City,  on 
Hart-Parr  tractor  business.  Mr.  Gregg  will  re- 

main for  three  months  longer  and  visit  other 
European  countries  on  Hart-Parr  trqctor  interests. 

Mr.  Ellis  was  much  impressed  by  the  up-to- 
date  farming  methods  in  use  in  Sweden,  and 
states  that  all  farms  are  equipped  with  their 
own  electric- light  plants  and  many  modern  farm 
conveniences.  He  states  that  while  America 
i^  suffering  from  strikes  and  general  unrest, 
ronditions  do  not  compare  with  the  European 
countries  and  England.  There  is  little  or  no 
production,  much  unrest  and  great  dissatisfaction 
all  over  Europe  and  England.  Several  times 
they  were  held  up  by  strikes  and  uprisings  and 
were  delayed  several  days  in  Copenhagen  by  an 
attempt  to  overthrow   the  government. 

This  lirm.  orgajiized  eighty-five  yeai-s  ago. 
is  foremost  in  this  country  in  the  production 
of  furniture  casters.  Cabinet  and  special  hard- 

ware, phonograph  parts,  auto  accessories  and 
piston  rings  are  also  among  the  articles  manu- 

factured at  this  plant.  A  new  foundry  has 
just  been  added  to  the  factory  buildings  which 
will  greatly  facilitate  the  production  of  the 
company's  output  of  2,000.000  piston  rings per  month.  The  officers  of  the  company  are; 
R.  W.  Millai*d.  president:  R.  J.  Merriam,  treas- 

urer;  N.  C,  Johnson,   secretary. 

A.  Y.  Dodge,  Chief  Engineer  of  the 
Racine  Engineering  Co. 

A  new  engineering  company  that  will  devote 
its  entire  energies  to  the  development  of  stand- 

ardized tractors  and  tractor  parts  has  been 
formed  with  Adiel  Y.  Dodge  as  chief  engineer. 
The  company  will  be  incorporated  under  the 
laws  of  Wisconsin  as  the  Racine  Engineering  Co., 

A.  Y.  DODGE 

and  will  have  offices  at  105  Badger  Biiilding. 
Racine.  Wis.  Mr.  Dodge  is  particularly  qualified 
for  this  line  of  work.  A  college  trained  me- 

chanical engineer  as  well  as  a  practical  experi- 
enced mechanic,  he  has  had  unusual  opportu- 

nities to  acquire  a  thorough  knowledge  of  tractor 
engineering  and  development.  Since  starting 
with  the  International  Harvester  Co..  about 

eight  years  ago.  he  has  been  actively  engaged'  in the  automotive  industry.  During  the  war  he 
was  service  manager  for  the  Wright-Martin  Air- 

craft Corp.  and  later  was  connected  with  the 
Bureau  of  Standards.  Washington.  D.  C.  Mr. 
Dodge  states  that  tractor  problems  have  passed 
the  experimental  stage  and  are  now  a  matter  of 
design.  His  company  associates  will  be 
L.  N.  Burns,  former  vice  president  of  the  J.  I. 
Case  Plow  Works  Co.  and  H.  L.  Taite  of 
the  Wallace  Tractor  Co. 

Foster,  Merriam  Co.   Has  New  Foundry 
The  attention  of  manufacturers,  consumers 

and  investors  in  the  New  England  States,  has 
been  called  to  the  rapid  and  successful  growth 
of   the   Foster.    Merriam    Co.    of    Meriden.    Conn. 

Industrial  Relations  Association  to 
Meet  at  Chicago  Next  Week 

The  second  annual  convention  of  the  Indus- 
trial Relations  Association  of  America  will  take 

place  at  Chicago  on  May  19,  20  and  21.  This 
meeting  will  be  of  vital  interest  to  every  busi- 

ness man — particularly  those  in  charge  of  indus- 
trial relations,  personnel  and  employment  work 

in  industrial  and  mercantile  houses.  The  pro- 
gram includes  a  series  of  addresses  by  some  of 

America's  ablest  speakers.  The  great  Audi- 
torium theater  has  been  acquired  and  this 

assures  a  seating  capacity  for  over  3.500  persons. 
F.  C.  W.  Parker,   of  the  Central  Y.  M.  C.  > 

Is    secretary   of   t^    association. 

English  Trade  Letter  From 
London  Correspondent 

Introduction   of    Budget   the    Outstand- 
ing Feature — Shipbuilding  Industry, 
Machine-Tool    Matters,    Etc. 

Despite  strikes  that  are  threatened  in  con- 
ne<aion  with  railway  men,  postal  worlters.  tram- 

way and  omnibus  workers,  cotton  operatives, 
builders,  shop  assistants,  miners  and  general 
workers,  to  name  no  others,  the  introduction  of 
the  budget  is  the  outstanding  feature  ol  British 
commercial  and  industrial  life.  It  is  long  since 
a  budget  provided  such  a  surprise  as  not  merely 
the  retention  of.  but  the  increase  in  the  excess- profits  duty. 

Introdu<'cd  as  a  war  tax  this  duty  reached  SO  per 
cent  of  the  profits  beyond  those  of  peace  times, 
after  ESOO  had  been  allowed.  One  of  the  rea- 

sons justifying  the  high  rate  was  that  so  much 
of  the  extra  profit  being  absorbed  by  the  duty. 
It  would  not  be  worth  the  while  of  the  trader  to 
mcrease  prices  markedly.  But  the  morality  of 
commerce  is  now  based  solely  on  the  what-the- 
traffic-will-bear  idea.  When  complaints  were 
inade  about  high  prices  it  was  urged  in  reply 
that  the  excess  profits  duty  should  be  removed, 
or  at  least  reduced.  Yet  last  year  when  the  rate 
was  lowered  to  40  per  cent,  no  one  noticed  any 
attempt  to  reduce  retail  prices.  Now  with  a  60 
per  cent  rate  the  extravagance  induced  by  the 
tax  and  its  handicapping  effect  on  the  expansion 
of  business  and  enterprise  generally  is  produced 
as  the  reasons  for  its  removal.  The  writer  can 
certainly  recall  extensions  proposed  in  engi- 

neering works  which  were  held  up  until  the 
budget  was  introduced  in  order  to  see  which 
way  the  cat  was  going  to  jump  regarding  excess 
profits.  Most  people  thought  this  duty  would 
be  allowed  to  drop.  Even  now  it  will  cause 
little  surprise  if  it  is  withdrawn  or  modified. 
In  any  case,  the  Chancellor  of  the  Exchequer 
has  undertaken  that  if  a  war  levy  is  imposed 
later  on  in  the  year  the  duty  will  be  reduced. 

Another  Proposal 

Another  proposal,  not  altogether  a  surprise 
except  as  an  additional  impost,  is  the  tax  of  Is. 
on  the  pound  on  the  profits  of  limited  liability 
companies  after  an  initial  allowance  of-  £500. 
Apparently  after  exiress  profits  have  been  paid 
at  the  rate  of  80  per  cent,  an  allowance  will  be 
made  of  £.500  on  the  residue,  when  this  new 
corporation  profits  tax  of  B  per  cent  will  be 
levied,  and  after  that  the  ordinary  income  tax 
at  the  rate  of  6s.  on  the  £.  The  incidence  of 
the  Income  tax  will  be  altered  somewhat  but  the 
basic  rate  will  not  be  changed,  and  some  altera- 

tions are  to  be  made  in  the  super-tax.  the  ex- 
emption figure  being  lowered  and  rates  increased 

to  a  maximum  of  6s.  Compan.v  share  capital 
and  stamp  duties  are  to  be  increased.  Telegrams 
will  apparently  be  at  twice  the  pre-war  rates 
and  higher  telephone  rates  will  be  proposed:  the 
exact  amount  has  not  been  stated.  Postage  for 
ordinary  letters,  post  cards,  etc..  will  be  in- 

creased, inland  letters  costing  3d.  up  to  3  oz. 
weight  plus  Vj  d.  for  each  additional  ounce,  post 
cards  1  Vjd..  and  newspapers  Id.  up  to  6  oz.. 
plus  '/(.d.  for  each  additional  6  oz.  As  to 
motor  cars,  the  new  duty  proposed  is  £1  per horsepower. 

The  Estimated  Tutai  Revenue 
The  estimated  total  revenue  is  £1,418,300.000 

and  this  is  cxpc<-ted  to  leave  a  balance  available 
for  debt  reduction  of  about  £334,000.000,  after 
the  spending",  according  to  the  estimate,  of  £135,- 000,000  on  the  Army,  about  £84,000,000  on  the 
Navy.  £31.000.000  on  the  air  force,  and  £497,- 
000,000  on  the  civil  service.  The  national  debt 
services  will  cost  about  £34;>,000,000,  This  is 
not  the  place  to  discuss  the  details,  but  the 
chief  line  of  attack  will  apparently  be  first  of 
all  on  the  excess-profits  dut.v  and  then  on  the 
inflated  estimates  of  expenditure  and  on  the 
treatment  of  receipts  from  the  sale  of  war  stores 
as  revenue.  The  land  taxes  are  repealed  and  in 
short,  the  land  interest  benefits  while  the  manu- 

facturing and  commercial  world  pays. 
The  House  of  Commons  recently  passed  a 

grant  ol  £36.000.000  in  order  to  ease  conditions 
under  which  trading  is  effected  between  Great 
Britain  and  the  continent  of  Europe.  Sums  are 
to  be  advanced  to  Briti.sh  traders  who  either 
cannot  obtain  or  cannot  accept  payment  in  the 
currency  of  the  foreign  country  to  which  they 
are  exporting.  The  purpose  is  to  allow  the 
transaction  to  extend  over  a  period  of  years  in 
the  hope  than  exchange  rates  will  become  more 
normal   or    at    least    stabilized. 

A  Bad  Feature  of  Money  Market 
One  of  the  worst  features  of  the  money 

market  of  late  has  been  the  lailure  of  several 
municipalities  to  raise  lo.-ins  direct  from  the  m- vesting  public.  Some  time  ago  both  Liverpool 
and  Bristol  had  this  exi)erienc''  f'>  some  extent. More  recently    Hertfordshire   attempted    to   placo 
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£3  000  000  at  what  is  really  6%  per  cent  and 
only  about  £300.000  was  taken  up  by  the  Pubhc. 
the  remainder  being  left  in  the  hands  ol  the 
underwriters.  Now  the  London  County  Council 

haf  attempted  to  raise  £7.000.000  b.v  .^>  %  Pfr bonds  offered  at  03  per  cent  with  the  result 
that  !I0  per  cent  of  the  issue  has  been  left  with 
the  underwriters.  BirmniBham  has  done  better, 
about  tiO  per  cent  of  its  £;i.000.000  ()  per  cent 
loan  issued  at  98.  bcingr  talieii  up  by  the  public. 

The  London  iron  and  steel  market  held  yes- 
terday though  well  attended,  transacted  little 

business,  the  budget  proposals  receivmg  more 
attention  and  being  regarded  here,  as  in  labor 
nuarlers.  as  likely  to  increase  prices  all  round. 
Small  supplies  have  been  available  from  Oer- 
manv  Prices  have  been  raised — iron  bars  being 
advanced  for  the  third  time  this  year:  Scotch 
plate  prices  have  been  raised,  also  joists,  angles, 
etc..  scarcity  being  given   as  the  reason. 

The  ShipbuUding  Industry 

Great  Britain,  since  the  war  ended,  has  felt 
some  apprehension  as  to  her  foremost  place  in 
shipbuilding  and  every  effort,  or  almost  every 
effort  has  been  made  to  maintain  this  pre- 

eminent position.  The  Cl.vde  is  of  course  the 
most  important  shipbuilding  area,  and  it  has 
been  disappointing  to  find  that  the  returns 
Irom  Scotland  lor  the  first  quarter  of  the  cur- 

rent year  have  not  caught  up  with  the  best  of 
pre-war  years.  Nevertheless,  according  to  a 
return  bv  Llovd's  Register,  the  position  has  im- 

proved during  the  year  and  at  the  end  of  March 
new  steamers  under  construction  in  the  United 
Kingdom  exceeded  those  of  the  same  period  of 
last  year  by  1  160,4812  tons.  They  totalled  »■;•> 
ships"  of  .^.aSl.flSl  tons.  The  Clyde  had  a tonnage  ol  1.173.841  tons  under  construction 
(almost  as  much  as  France.  Italy.  Japan  and 
Holland  put  together)  :  the  Newcastle  area  was 
second  with  039.408  tons,  and  Belfast,  including 
Londonderry,  third  with  :!.")7,3.'i0  tons.  The United  Kingdom  is.  in  fact,  pro<lucing  about 
three  sevenths  ol  the  world  tonnage  the  rest 
ol  the  world  having  about  4,418..'il9  tons  on 
the  way.  Of  this  the  United  States  is  put  down 
at  3.418.1.'58  tons.  Holland  .■J(ili.';r>7  tons.  Italy 
310.493  tons.  Japan  385  070  tons,  France  237- 
000  tons,  and  Canada  l.'>7,388  tons.  No  entry 
is  made  lor  Germany. 

While  shortage  ol  plates  is  still  alleged  in 
connection  with  shipbuilding,  it  Is  certain  that 
this  branch  of  industry  is  being  favored  as  com- 

pared with  the  automobile  trade,  which  has  onl.v 
about  hall  the  quantity  required  lor  chassis, 
etc.  The  explanation  lies  in  the  laet  that, 
weight  lor  weight,  the  heavier  plates  needed  lor 
shipbuilding  purposes  call  lor  less  labor  and  are 
therelore  up  to  a  point  more  readily  produced 
and  are  more  profitable. 

Yet  another  instance  ol  securing  a  source  of 
material  supply  is  shown  in  the  purchase  lor 
the  Northumberland  Shipbuilding  Co..  Ltd..  ol 
the  ordinary  shares  of  Baldwins.  Ltd..  South 
Wales,  the  transaction,  it  is  stated,  totalling 
more  than  £5.000.000. 

Marhine-Tool  Matters 

In  machine-tool  matters  no  change  can  be 
reported,  lor  here,  as  with  most  branches  of 
engineering,  the  only  real  question  is  ol  delivery. 
Tools  for  locomotive  builders  seem  to  be  in 
most  urgent  demand.  The  London  &  North 
Western  Railway  Co.  is  extending  its  engine 
shops  at  Crewe  and  .500  more  men  are  to  be 
taken  on  there.  Owing  to  shortage  the  com- 

pany has  had  to  place  orders  for  ninety  loco- 
motives with  private  firms.  Scottish  firms  will 

also  provide  fifty  locomotives  for  the  English 
Great  Northern  Railway  and  forty-five  lor  the 
Bengal  and  Nagpur  line.  Reports  state  that  the 
British  Colonies  and  South  America  have  called 
recently  for  much  in  the  way  ol  small  tools 
and  cutlery  products. 

Rumors  are  to  be  heard  of  amalgamations  of 
British  lathe  interests  and  of  expansions  in 
organizations  formed  lor  overseas  trade  in  such 
directions.  It  is  also  gathered  that  new  arrange- 

ments with  regard  to  production  may  be  made 
by  a  well-known  American  firm  that  in  the  past 
has  lound  a  large  continental  and  British  sale 
for  its  machines,  but  now  experiences  an 
increasing  British   competition. 

Production    Still    Fur    Beiow   Normai 

It  cannot  be  said  that  the  results  ol  further 
inquiries  suggest  that  output  per  workman  is 
growing.  At  one  of  the  largest  firms,  building 
fairly  heavy  tools,  the  output  was  regarded  at 
about  half  of  what  would  be  regarded  as  the 
normal  rate,  but  this  was  only  a  very  rough 
estimate.  In  the  case  of  a  somewhat  similar 
though  rather  smaller  firm  the  output  was  said 
to  be  about  GO  per  cent.  But  here  the  molders' strike  had  had  its  effects,  lor.  castings  not 
coming  in.  the  men  slacked  when  they  did  not 
see  another  job  in  view.  In  another  instance  the 
time  taken  in  the  production  of  a  standard  ma- 

chine was  accurately  recorded  and  proved  to  be 
exactly  .30  per  cent  in  advance  of  previous 
figures,  so  that  the  output  was  just  two-thirds 
of  that  previously  obtained.  In  a  still  larger 
firm  the  writer  found  that  output  was  actually 
increasing.  Here,  however,  a  special  system  of 
payment  is  in  operation.  It  is  ol  course  on 
time  rates  that  working  is  slowest  and  the 
working  rates  are  nearer  to  normal  in  the 
smaller  organizations.  In  a  large  firm  with 
many  men.  personal  control  docs  not  appear  to 
be  so  effective. 

Committee  of  Frodaction  Set  I'p 
The  new  committee  ol  production  has  been 

set  up  and  has  been  holding  meetings,  the  body 
of  the  building  trades  forming  the  subject  lor 
the  first  ino.uest.  It  is  understood  that  a 
questionnaire  is  to  be  sent  out  to  firms  asking 
for  information  en  production  rates,  etc..  and 
the  reasons  for  any  losses.     Much  the  same  is 

true  regarding  the  engineering  trades,  for  here 
a  joint  inquiry  by  employers  and  the  trade 
unions  concerned  is  being  made  into  the  advis- 

ability ol  introducing  the  44-hour  week  and 
other  matters,  such  as  the  premium  bonus system.  .      -  , 

The  engineering  trade  unionists  are  ol  course 
balloting  for  or  against  payment  by  results,  and 
the  decision  is  confldentU*  expected  to  be 
against.  The  statement  has  been  made  that  as 
an  alternative  the  principle  of  the  collective 
contract  will  be  put  forward.  The  new  amalga- 

mation of  engineering  trade  unions  is  now  Ijcing 
effected.  The  total  membership  will  be  about 
half  a  million.  The  largest  constituent  will  be 
formed  by  the  Amalgamated  Society  ol  Engi- neers with  more  than  330.000  members,  the 
other  societies  including  the  toolmakers.  the 
steam  engine  makers,  instrument  makers  and 
machine  workers.  It  is  said  that  the  electrical 
trades  umon  may  also  join, 

A  «afety-Devlee   Moseom 

Before  the  war  and  stopped  by  it,  the  home 
office  had  on  the  way  in  the  Horseferry  Road, 
Westminster.  London.  S.  W.,  the  equipment  of 
a  building  which  was  to  form  a  museum  of 
safety  devices  lor  machinery.  The  building  was 
taken  over  lor  recreative  purposes  by  certain  ol 
the  colonial  lorces,  but  has  now  been  returned 
to  the  possession  of  the  British  authorities  and 
in  the  course  of  a  few  months,  probably  next 
autumn,  will  be  opened  for  use.  Full-size  ma- 

chinery and  details  will,  where  possible,  be  in- stalled: in  addition,  photographs  and  drawings 
will  be  exhibited  as  relating  to  safety  devices 
in  lactories.  Besides  this  the  best  methods  ol 
lighting,  heating  and  ventilating  the  shops  will 
be  shown  and  in  a  lecture  hall  demonstrations 
will  be  provided.  The  museum  is  intended 
apparently  as  an  aid  to  lactory  inspectors,  the 
inspection  branch  of  the  home  office  activities 
having  long  since  proved  its  usefulness  in  in- 

dustrial lile.  olten  against  direct  opposition.  In 
the  long  run  the  value  ol  the  department  can 
not  be  gainsaid  however,  whether  by  work- 

people or  employer. 

The  Brussels  Fair 

Reports  relating  to  the  Brussels  Fair,  opened 
on  April  4.  are  somewhat  indecisive  as  bad 
weather  was  experienced.  A  well-inlormed,  if 
interested,  correspondent  states  however  that  it 
is  a  real  success,  with  a  large  number  of 
visitors.  Delay  in  transport  occasioned  the  late 
arrival  ol  a  number  J)l  exhibits  and  apparently 
there  were  some  failings  on  the  part  ol  the 
stand  decorators.  Between  fifty  and  sixty  British 
exhibitors  took  part  and  a  number  ol  American 
tools  were  shown,  the  Norton.  Le  Blond.  Pratt 
&  Whitne.v.  Allen,  and  other  makers,  productions, 
lor  example,  being  on  the  stand  ol  Henri  Ben- 
edictus,  Brussels.  The  lair  is  being  held  in  the 
Park  of  Brussels  and  is  readily  accessible. 

Business  Association  to  Review  Year's 
Discussion 

The  May  tenth  meeting  of  the  New  York 
Business  Publishing  Association,  to  be  held 
in  the  Automobile  Club.  347  West  34th  St.. 
New  York,  will  take  the  form  of  an  old-lash- 
ioned  talkfrom-the-ftoor  business  meeting.  A 
dinner   will   precede  the  meeting. 
.The  subjects  covered  in  the  meetings  of  the 

past  year  will  be  reviewed  and  a  general  dis- 
cussion will  take  place.  William  Buxman.  of 

Netcn-Iiecurd.  will  discuss  "Research":  R.  B. 
Lockwood.  of  the  McGraw-Hill  Co..  will  talk 
on  "Service":  F.  J.  Rockwell  of  Ptavthingn, 
will  take  up  "Circulation"  and  E  J.  Bullenheim, 
of  the  American  City,  will  handle  "Sales  and 

Business    Management." William  Buxman.  Tenth  Ave.  at  36th  St. 
New    York,   is  secretary   of   the   association. 

Doehler  Die  Casting  Co.  to  Expand 
A  loan  of  SI. 000, 000  has  been  negotiated  by 

the  Doehler  Die  Casting  Co,,  one  of  the  big 
industries  of  Brooitlyn,  where  about  1,500  per- 

sons are  employed  The  Doehler  Die  Casting 
Co.  has  three  plants,  those  outside  ol  Brooklyn 
being  at  Toledo  and  at  Chicago.  Control  and 
direct  management  of  the  company  is  in  the 
hands  ol  H  H.  Doehler  of  Brooklyn,  the  presi- 

dent, and  the  General  Motors  Co.  has  an  invest- 
ment ol  SI  .000  000  in  the  concern, 

The  rapid  growth  ol  the  company  is  one  ol 
the  industrial  romances  ol  Brooklyn.  Starting 
in  1906  with  a  working  lorce  ol  30  men  the 
output  for  that  year  amounted  to  about  J20.000. 
Today  the  employees  number  over  3.300  and  the 
net  sales  in  1019  amounted  to  S6.466.103.  The 
net  sales  increased  from  SI  853.000  in  1915  to 
more  than  S6. 400.000  last  year.  The  net  profits 
in  1919  amounted  to  $064  195.  The  net  earn- 

ings ol  the  company  are  over  nine  times  the 
annual  interest  charge  on  the  SI. 000. 000  deben- 

tures to  be  issued.  The  debentures  are  due 
serially  Irom  May  1.    1921.   to  May  1,    1930, 

American   Locomotive  Co.   Reports 

Big  Contracts 
It  was  announced  last  week  by  the  American 

Locomotive  Co,  that  orders  had  been  taken  from 
the  Northern  Pacific  Railroad  Co.  for  71  engines. 
Details  of  the  order  follow:  Twenty-five  188-ton 
Mikados:  twenty.  14S-ton  Pacifies:  twenty  107- 
ton  switchers,  and  six  2.3S-ton   Mallets. 

The  American  Locomotive  Co.  further  reported 
the  lollowing  contracts:  Three  13H-ton  Moun- 

tain type  engines  lor  the  Central  ol  Georgia, 
three  79-ton  tank  engines  tor  the  China  Copper 
Co.  and  one  OO-lon  switcher  for  Koppers  Co. 

Fred    T.    Ley    to    Head    Reorganized 
Machine  Company 

A  new  company  headed  bv  Fred  T.  Ley. 
formerly  president  ol  the  Napier  Saw  Works. 
Inc..  Springfield.  Mass..  and  Henry  F.  Blanchard. 
lormerly  treasurer  and  general  manager,  has 
been  organized  to  take  Over  only  the  band  saw 
and  band-saw  machine  business  ol  the  Napier Saw  Works, 

The  new  company  will  be  known  as  the 
Metal  Saw  and  Machine  Co.,  Inc.  and  will  be 
located  in  the  Springfield,  Mass..  plant  here- 

tofore occupied  by  the  Napier  Saw  Works. 
Mr.  Ley  is  president  of  the  new  company  and 
Mr.  Blanchard  treasurer  and  general  manager 
They  expect  to  employ  100  persons.  This 
year's  schedule  calls  for  the  production  ol several  hundred  .machines,  but  it  is  intended  to 
turn  out  more  than  3.000  In  1921.  The  Metal 
Saw  and  Machine  Co.,  Inc..  will  continue 

to  manulacture  and  market  the  "Napier"  metal- 
cutting  machine  and  "Napier"  metal-cutting band  saws. 

Laurel    to    Build    16-Valve    Motor 
The  Lattrel  Motor  Corporation,  Anderson,  Ind., 

has  just  closed  purchasing  orders  lor  several 
thousands  ol  dollars  worth  ol  new  machinery 
for  the  new  motor  building  addition  which  is 
to  be  built  to  the  Sycamore  St,  plant.  When 
this  machinery  arrives  the  company  will  start 
the  manufacture  of  the  new  lO-valve  Laurel 
motor. 

The  Use  of  Trailers 

Although  the  use  of  trailers  or  semi-trailers 
is  feasible  and  profitable  under  many  conditions, 
the  truck  owner  alwa.vs  should  consult  the 
truck  maker  before  installing  su<-h  equipment. 
Adverse  operating  conditions  sometimes  would 
make  the  use  of  trailers   ruinous. 

Given  proper  conditions.  howe\-er.  the  trailer or  semi-trailer  fills  a  definite  need.  Some  ol  the 
many  things  that  trailers  can  do  are:  <1)  Re- 

duce load-haiidliiig  dela>ts.  by  enabling  the 
operator  to  load  or  unload  one  trailer  while 
the  truck  is  hauling  another:  l3>  haul  units 
too  heavy  for  a  single  truck  but  which  can  be 
moved  with  the  power  of  a  single  engine,  such 
as  boilers,  heavy  machinery,  etc:  (3)  carr.v 
bulky  but  light  articles  which  would  utilize 
only  half  the  power  ol  the  engine  if  loaded 
on  to  a  single  truck.  Barrels  and  boxes  are 
in  this  class:  <4)  haul  lengthy  material  too 
long  to  be  loaded  onto  a  truck,  such  as  ship 
masts,  motor  boats,  timbers  and  poles:  (31 
introduce  trucks  more  extensive  into  the  lumber 
trades  by  overcoming  the  unprofitable  loading 
and  unloading  delays  through  the  use  of  de- 

tachable and  interchangeable  semitrailers:  (81 
increase  greatly  the  carrying  capacity  of  pas- 

senger buses. 
The  transportation  departments  of  progressive 

truck  manufecturers  have  made  extended  in- 
vestigations and  study  of  trailers  and  are  in 

position  to  give  honest  advice  as  to  their  de- sirability under  specific  conditions.  The  question 
of  what  tractor  gear  ratios  should  be  specified, 

ol  whether  semi-trailers  or  four-wheel  trailer!- 
should  be  used,  ol  the  method  of  attaching,  all 
enter  into  the  problems  surrounding  their  tlse 

and  the  expert  services  of  truck  and  trans- 
portation engineers  should  be  enlisted  t)efore 

a  decision  is  made^   

Short  Trade  Notes 
The    Union    Pacific    Railroad    is    expected    to 

issue  a  large  inquiry  for  machine  tools  shortly •      •      • 

In   February    the   United    States   exported    132 
locomotives   at    »4. 588.074.      Poland   and   Danzig 
41.      costing      SI  903.000        Italy      30        costing 

SI. 114.000.  and  Cuba   13.  costing  »314.84o. «      •      • 

Col  W  G.  Morden.  of  Montreal,  announced 
on  May  3  the  consolidation  of  nine  steel,  coal 
and  transportation  companies  ol  Canada  into  the 

British  Steel  Corporation,  with  capital  of  $»''"■- 000  000  Col.  Morden  said  it  was  the  la;  Jest 
merger  of  its  kind  in  the  British  Empin.  and 

second  onlv  to  the  United  States  Steel  Coniora- 
tion,  ■  ... 

The  export  offices  of  the  WhitcombBlaisdell 
Machine  Tool  Co..  the  Reed-Prentice  Co.  and  the 
Becker  Milling  Machine  Co.  are  noiv  at  the 

Grand  Central  Palace.  New  York  Cit.v.  The  com- 
panies will  maintain  permanent  exhibitions  01 

their  machines  as  well  as  a  complete  stock  of 
milling  cutters. 

Tlie  annual  stockholders  and  directors  meet- 
ing of  the  Independent  Pneumatic  Tool  Co.  was 

held  in  Chicago,  on  April  33.  The  reports  show 

great  progress  in  the  company's  business.  Thei;e has  been  not  only  a  steady  increase  in  pneumatic 
tool  sales,  but  the  company  is  now  strongly 
established  in  its  electric  drill  department  and 

has  also  commenced  to  manufacture  a  i-omplele 
line  of  pneumatic  motor  hoists. 

L.  Brandenburger.  of  Salt  Lake  City.  Utah. 
formerly  located  in  the  Walker  Building  has 
taken  over  larger  quarters  at  39  West  Broadway 
Mr.  Brandenburger  was  recently  appoinleil  sales 

representative  ol  the  Cutler-Hammer  Manufac- turing Co..  Milwaukee.  Wis.,  lor  the  territory  of 
Utah,  the  western  section  ol  Wyoming,  and 
three-quarters   of   the   State   ol  Idaho. 
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Detroit  Meeting  American  Gear 
Manufacturers'  Association 

F.    W.    Sinram,    President,    and    Other 
Officers      Ke-EIected — To      Prepare 

Book  of  Standards  on  Gearing 

Eitihty-foiir  companies  and  om-  huiulrcil  and 
wixtv  individual  membei-K  arc  tuiw  enrolled  in 
theA  G.  M.  A.,  which  had  its  annual  conven* 
lion  on  April  'IS).  .'JO  and  May  1.  at  the  Slatler 
Hotel.  Detroit.  Startins  three;  yeart^  a»ro  at  Lake- 
wood.  N.  J.,  seven  members  of  (lifferent  gear 
manufacturing  companies  formed  the  nucleus  of 
what  it*  now  an  enthusiastic,  hard-wcrkini,'  asso 
<'iation  of  ffcar  experts.  The  suucesriful  or^ran 
ization  and  advancement  of  the  80<iety  to  its 
present  healthy  .^^tate  is  due  lartrely  to  the  irood 
work  of  its  Prer^idcnt.  F.  W.  Sinram;  Secretary 
Treasurer  Frank  1).  Hamlin  and  Publicity  Man- 

ager J.  C.  McQuiston.  As  the  .society  devotes  its 
*'ntire  energies  to  the  promotion  of  eear  manu- 
laeturinp.  there  was  no  time  lost  in  getting-  to work  after  the  oiieiiinp  address  of  welcome  by 
Hon,  James  Couzens,  Mayor  of  Detroit.  In 
iddition  to  committee  reports  an<l  other  routine 
work,  papers  of  exceptional  interest  were  pre- 
Kenteil  by  several  of  the  members,  Anions  these 
were:    "Gears   from  a  Purchaser's  Point  of  View," 

years.  He  i-esigned  from  the  seeretaryBhip  of 
the  association  to  give  his  entire  time  to  the 
firm's  business,  that  of  lountliy  wjuipment.  but was    taken   ill   very   shortly   after. 

Joseoh  H.  Wesson,  president  of  the  Smith  & 
Wesson  Co,,  ot  Spriiifilicld,  Mass..  died  on  April 
."to,  after  a  short  illness,  from  lieart  disease. 
Mr.  Wesson   was  tU)   years  old. 

Harry  I>.  l»arker.  of  the  Greenfield  Tap  and 
Die  Corpora tioti.  of  Greenfield,  Mass,,  has  been 
promoted  to  the  head  of  the  export  sales  divi- 

sion of  the  i-ornpany.  svK-ceedintr  P.  W.  Thayer. 
Mr,  l^nrkcr  has  iM-en  with  the  Greenfield  Co. 
since    early    iti    101 H. 

Charles  E.  Smart  has  resigiied  as  works  man- 
;ijier  nl  the  Wells  Brothers  division,  of  the 
Greenfield  Tap  and  Die  Corporation,  of  Greeu- 
tield.  Mass.  Mr.  Smart  has  held  this  position 
for  the  past  three  years  and  has  been  with  the 
•  ■ompany  in  various  conneetions  for  the  past 
thirteen  years. 

Fred.    M.    Churchill    of-  tii"    Walworth    Manu- 

Business  Items 

The  Abra«ivt'  Co.,  Phihulelphia.  Pa.,  held  lt» 
(lintftorH'  meelintr  Ain-il  1(S.  to  rlw;t  the  fol- lowin^r  ofiioerH:  Frcdeiick  S.  Dirikson,  chairman 
of  the  board:  LoiiIk  T.  Bycrs.  president:  J 

Harvey  Jtyers  vice-pri'«ident  iiiid  general  man- 
ai?er:  J.,awrpiice  J.  Morris,  viee-president : 
Samuel  P.  Byers.  .sw-i-etary  and  treasurer; 
Thomas  V.  MuUloon,  aKKiHtant  seoretary  and 
Ir-eaHurer. 

D.  Van  Nostrand  Co..  publiaher.  has  an- 
nounced tliat  it  will  move  on  May  1  from 

Park  Place  and  Murray  St..  to  H  Warren  St.. 
Xew    York    City. 

Carhart  Bros..  Inc..  h.-is  been  incorporated 
lor  $7 ."),()()():  it  will  operate  a  foundry  and 
machine  shop  at  1«1S  No.  Salina  St..  Syra- 

cuse. N.  Y.  The  <'ompany  will  begin  business 
June  1.  H.  A.  Caihart.  who  was  formerly 
superintendent  of  the  Smith  l*remier  and  Bem- 
inB-l<ni  Typewriter  Co.  plants,  heads  the  new 
firm.  His  two  lirothcrs  R.  H.  and  G.  C. 
Carhart    ai-e    as80ciate<I    with    him. 

\V.    SI.\'l{.\lVl h'lt  \.\K     II.     II  \.MI-1.N' 
,1,    C.    .McQl'I.S'POX 

l)v  1).  G.  StaiilMout'li.  sciienil  suiK^ririlciuli  iil. 
Packard  Motor  Car  Co.:  Routin!;  of  Ge.irs  and 
Machine  Parts  ThroUKli  the  Factory."  by  J.  A. 
Urquhart  of  the  Brown  &  Sharpc  Maiuifa^'turinff 
Co.  and  "The  Hump  Metho<l  of  Steel  Treating," 
by  G.  W.  Tall,  iif  Ihe  1-ecds  &  Northrup  Co.  As 
Kuests  of  the  Michigan  members,  the  society 
visited  the  Ford  Motor  Co.'s  plant  and  paid 
parti<-ular  attention  to  the  gear  manufacturine 
ilcpai'lment.  where  h\indreds  of  gear  cutting  ma- 

chines are  in  operation.  At  the  informal  ban- 
(luet  for  menihcrs  and  guests,  held  at  the  Statler 
Hotel.  Pjesident  F.  W.  Sinram  was  pre.sente<l 
with  a  watch  in  rc-ognition  of  his  scnMci-s. 
.Vftcrwaril  the  pioneer  manufacturer,  Henry  M. 
Iceland,  pre-^'iilcnt  ot  the  Lincoln  Motor  Co..  <lc 
livered  an  address  on  the  s<-ience  of  manufactur- 

ing. On  the  last  day  of  the  meeting  the  follow- 
ing otlicers  were  re-elected  by  a<-clamatioii :  F.  W. 

Sinram  of  the  Van  Dorn  &  Button  Co.  prcsi- 
ilent-  Henrv  K.  EliiThardt,  of  the  Newark  Gear 
Cutting  Machine  Co..  vice  president:  Frank  D. 
Hamlin,  of  the  Earl  Gear  and  Machine  Co..  sec- r-etarv-treastirer. 

These  otlicers  were  not  allowed  to  ivsign.  not 
onlv  because  nl  the  good  work  they  have  done 
but  also  on  account  of  the  inter-locking  rela- tions of  the  society  .it  this  time  with  other 
engineering  soi-ietic!.  concerning  the  standard- 
ination  of  gear  design,  formulas  methods,  etc. 
They  were  inevailed  upon  to  "sec  it  through 
and  when  the  work  is  cimipleted  it  will  crystal- 

lize in  the  form  of  a  book  of  stainlards  that  will 
without  doubt,  be  weleomed  by  the  engineenng 
profession.  The  next  annual  convention  will  be 
hchi  at  a  place  to  be  aiiMOUin*ed  later  by  the 
■M-cretarv  whose  address  is  the  Earl  (iear  and 
Machine  Cn.  (-101  Gcrniaiitown  Ave.  Plllladel- 
lihia  I'a  The  nneling  tiiniiuated  at  a  luncheon 
given  by  the  Michigan  members,  at  the  Detroit 
Athletic  Club. 

Frederick  A,  Bemiett.  of  the  manufacturing 
firm  of  Bennett  and  Seeky.  of  Bridgeport.  Conn., 
died  at  the  Bridgeport  Hospital  on  April  '.Iti. following  an  operation  for  appendi<itis.  Mr. 
Bennett  was  .1:1  years  old  and  uii  until  about 
three  weeks  ago  he  had  been  seiretai-y  of  the 
Bridgeport  Manufacturers'  Association,  with 
■whom    he   has    been    connected    for    the   past    12 

iaelui'iiig  (■  .  (.;  Tl  .11)11.  M;is  .,  has  ben  pri'- 
inoted  to  oim-e  managi-r  of  the  sales  promotion 
department.  Mr.  Churebill.  has  been  with  th  • 
Walworth  Co..  for  twciiUv  .vears.  startinf_  in 
as  an  olh,-e  lio.v.  and  working  himself  up  To 
his    itresent    position. 

Harry  A.  Wheeler  has  lieen  made  faetor.v 
superintcnilcnt  of  the  Wells  Bros,  division  o' 
the  Greenticid  Tan  and  We  Con>oration.  of 
(ireenfield.  Mass.  Mr.  Wheeler  was  formerly 
tool    supervisor. 

Ernest  T.  Bysshi-  h,is  been  appointed  gagi' 
i-ngineer  at  the  Wells  Brothers  division  of  the 
Greentield  Taii  and  Die  Corporation,  of  Green- 
fleld,    Mass. 

Joseph  J.  Williams  ot  the  New  Departure 
Manuracturing  Co..  Bristol.  Conn.,  will  have 
eharge  of  the  b<';iring  assembly  deiiartmeiil  of 
llie,  Meriden.  Conn,  [ilant  of  the  eonipaii.\',  now 
under  eonsti-in-tioit.  Mr,  Williams  has  been 
with  the  Hcndee  Co.  for  the  last  eleven  years, 
and  prior  to  that  tinw-  was  with  the  Sterling 
Piano    Co.,    Conn. 

Kdmuiiil  C.  Mayo  has  lii-cn  elected  president 
iif    the    .American    Tulle    anil    St^imping    Co..    of 
Bridgeport.  Conn.,   su<   eding  J.  W.  V.   Reynders. 
Mr.  Ma.vo  has  liccn  secretju-.v  iitid  general  man- 

ager of  the  ,-onilian.v  for  ovei*  a  .year,  e(nliiiig 
from  the  Worcester  Pressed  Steel  Co,  nf  Wor- 

cester. Mass,,  where  hr-  hail  been  the  general 
manager  for  five  years. 

J  M,  Cciok,  formerly  sales  representativ,' 
(or  the  Norton  Co,,  Worwster.  Mass.,  is  now 
rales  and  m  nil  reincsentative  of  the  Waltham 
(irinding  Whe,,|  Cn.'s  line  nf  .-ibrasive  product-i. 
He  will  be  locate:!  in  the  gener.il  olHcer  of  tin- 
Republic  Tool  .ind  Manufacturing  Co,,  sellini: 
agent    ol    the   company    at    Cleveland.    Ohio. 
W  C  Bciini-tl  is  suiierintendcnt  and  i-ngineer 

of  tlie  Virginia  Shitibuildini;  Corlioration.  Alex- andria Va..  builders  for  United  States  Shipping 
lloard. 

\  G  Norris  has  Ik-cii  ajiiiointcd  district  man- 
•igcr  fni-  western  New  England  with  h  adnilarters 
■d  New  Haven  Conn.,  for  the  S.  K,  F  Indnstries. 
Inc  New  York,  sales  distribuli.i^  for  the 
S.  K.  F.  anil  Hess-Brighl  ball  beariims  and  Atlas 
steel  balls. 

Vcrnct  Duttoii,  formerly  of  the .  sales  depart- 
ment of  Ihe  New  Departure  Manufacturing  Co.. 

of  Bristol.  Conn.,  has  been  amioinled  manager 
ol  iiniduetion  in  the  coaster-brake  deiiartment  of 
the  company  at  Bristol.  He  is  sucecedell  in  the 
paler    division   by    Hurlon    1-.    How. 

The  rarncuie  S''-i!  f'n  has  Is'en  iiuiniriiig 
lor   several   hundred   steel   car   bo.les. 

The  .American  Steel  Foundiies  of  1,">  Exchange 
Plaii-.  Jeesey  City,  tiled  a  i-ertifti'ate  with  the 
Seci-etary  of  State  to-day  increasing  its  capital 
stock  from  (S4-.'.l  S4,(MI0  to  SoO.OOO. 11(10.  The 
State  will  receive  a  fee  ol  Sl.dOO  on  this  filing. 

Paul  H.  Vogel.  George  A.-  Forsherg  and  A. 
X.  Vogel  all  of  New  Britain,  Conn.,  have  or- 

ganized the  A'oi;el-Forslx*rg  Manufacturing  Co. 
with  a  capital  of  ».')(l,0()0.  Dies  and  tools  will lie    manufactured. 

Ground  has  Ixen  broken  for  the  »•;. '100.000 
addition  to  the  idant  of  Fairbanks.  Morse  & 
Co  in  Beloit  Wis  The  new  buildings  include 
a  pattern  shop  KO  x  •.':10  feet  and  a  foundry 4.">.">  X  .'i.'iO  feet.  The  foundry  will  employ 
1  "AW  men  and  will  contain  four  cupolas,  oper- 
.-iting  alternately  in  taniiem.  two  one  day  and 
the  other  two  the  next.  The  capacity  has  be.ii 
iwtimated  at  ,'.00  tons  of  iron  a  da.y.  The 
foundry  is  the  first  of  two  foundry  units  to  bi- 
built.  '  When  the  se.-ond  is  added  the  «hmai- 
sions  of  the  entire  structure  vrill  he  .>.»0  x  »«« feet. 

StockhnUlers  of  the  B.  F.  Avery  Sons  &  Co.. 
Louisville,  Ky.,  ni.innfactnier  of  machine  tools 

and  farming  innipment  have  bi>eil  notified  of 
a  special  meting  on  Amil  -'M.  when  they  wll 
he  asked  to  authorize  an  in(-i'e:i«ie  in  the  capital 
Bto.'k  totaling  J:!. 700.00(1.  The  directors  al- 

ready have  aiiproved  the  Proiiiise.l  increase  of «•>  000  000  in  the  common  stock  and  Jfl.iOO.OOO 

in  the  7  per  cent  preferred.  The  present  cap- 
italization  is  »-;.:ioo,ooo. 

The  Independent  Pneumatic  Tool  Co..  formerly 
lo<  ited  at  7:l(i  David  Whitney  Ihlilding.  Detroit. 
Mich  h.is  niovcil  into  larger  iiuarters  at  Garfield 
Building.  Detroit.  The  i-omiiany  will  have  l.SOO sii.ft.   of    Moor   space.      , 

Th<-  Ironuois  Tool  and  Die  Co.  Inc..  2."..i Stanton  St.  Buffalo.  N.  Y..  has  filed  paTiers 

to  change  the  name  of  the  company  to  Ihi- 
Ironuois  Tool   and  Stamping  Corporation. 

The  annual  meeting  of  the  stockholders  of 
the  Lackawanna  Steel  Co.  was  held  in  the  oflices 
of  the  company  at  L.ackawainia.  N.  Y.  on  Apnl "8  No  action  was  t.ikeii  on  the  appointment 
of  a  sueces.sor  to  Ch.irlcs  H.  Mi-Cullough.  Jr.. 
who  recently  died.  Tin  following  directors  wen- re-elected  for  a  term  of  three  years :  George  "  . 
Burleigh  Ogden  L.  Mills.  Edward  S.  Marston. 
Percy  R  Pyne.  Jr..  all  of  New  York  City  and Fredcrl -k    P.    Graham    ot    Biif/alo     N   Y. 
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The  appointment  of  Maurice  K.  Landay  as 
reeident  manag"^  ol  the  Hym  an -Michaels  Co.  in the  Pittsburgh  District,  effective  May  1.  and  the 
removal  of  the  Pitlsburph  olTice  on  the  same 
date  from  ■  the  eleventh  floor  of  the  First 
National  Bank  Building  to  fiuit  1312-1313  of 
the  same  building,  has  be«*n   announced. 

The  Russell  Machine  Co..  Inc..  Pittsburgh,  Pa., 
has  openeii  up  a  Mow  York  oflice  at  118  East 
2Sth  St..  in  connection  with  the  Anco  Sales  Cor- 

poration. Edward  C.  Angel  will  be  in  charge. 
The  company  has  been  in  the  xised -machinery 
business  for  35  years. 
The  Republic  Tool  ajid  Manufacturing  <.3o.. 

Cleveland.  Ohio,  because  of  the  rapid  growth 
of  its  business,  has  found  it  necessary  to  expand 
its  main  offices.  The  entire  second  floor  of  its 
present  building  has  been  remodeled  to  provide 
private  and  general  offices  of  ample  capacity . 
The  ground  and  other  floors  will  be  utilize<i 
for  greater  warehouse  capacity. 

The  Bureau  of  Foreign  and  Domestic  Com- 
merce. Department  of  Commerre.  Washington. 

D.  t'.»  has  inquiries  for  the  agencies  of  machinery and  nnichine  tools.  Any  information  desired 
regarding  these  opportunities  can  be  se<;ured 
htim  the  above  addret^s  by  referring  to  the 
number    following   eaeli   item. 

A  merchant  firm  in  Sweden  dcjjirefe  to  pur- 
chase and  secure  an  agency  for  ntfachine  tools 

and  tools,  machines  for  wood  worsting,  tubes. 
belts,  and  a^  articles  for  mc<!hanical  and  indus- 

trial workq^  Quotations  should  be  given  f.o.b. 
Kew  YorM'i  Payment  against  documents.  No. 
33.466.     ?;, 

A  manager  of  a  sales  company  in  Spain  de- 
sires to  secure  an  agency  and  also  purchase  one 

or  two  electric  autotrucks,  equipped  complete. 
capacities  from  M:  to  7  tons,  and  requests  that 
descriptions  and  quotations  c.i.f.  Corruna  or 
Cadiz  be  given.  Payment  by  New  York  draft 
in  United  States  currency.  Correspondence 
should  be  in  Spanish.     References.     No.  32.470. 

A  commercial  representative  in  Asi;i  Minor 
desires  to  establish  an  American  exhibit  in  that 
country  of  various  kinds  of  machinery,  espe- 

cially electrical,  road-making,  and  agricultural. 
and  requests  firms  to  forward  samples  for  thai 
purpose.  The  exhibition  to  be  thoroughly  ad- 

vertised and  a  commission  allowed  to  pav  for 
same.      No.   32  471. 

A  niei-chant  firm  in  Spain  desires  to  secure 
the  representation  of  dealers  for  the  sale  of 
aiUomobile  trucks,  to  be  shipped  knocked  down 
for  convenience.  Quotations  should  be  given 
e.i.f.  Malaga  or  Cadiz.  Payment,  in  pesetas 
against  documents  on  aiTival  of  goods.  Corre- 

spondence may  be  in  English.  References.  No. 33,501. 

A  commercial  agent  in  Algeria  desires  to 
secure  an  agency  for  the  sale  of  automobiles, 
tires,  accessories,  tractors,  and  agricultural 
nr.aehinery.  Quotations  should  be  given  ci.f. 
African  port .  Payment  agai  nst  documents . 
Correspondence  should  be  in  French  or  Spanish 
Reference.      No.    33,588. 

A  firm  in  South  Africa  has  reuuested  that 
catalogs  and  price  lists  of  button-making  ma- 
chmery  be  forwarded     No.  .33.583. 

A  man  interested  in  timber  property  in  East 
Africa  desires  to  be  placed  in  communication 
with  firms  which  would  be  able  to  furnish 
him  with  machinery  for  felling  and  bakins 
trees.  He  desires  to  know  what  machinery 
would  be  necessary,  and  the  output  of  such 
machines,  the  powk*  reqxiircd,  and  the  prices. No.   33.593. 

A  steel  goods  manufacturer  in  England 
desires  to  purchase  steel  plates.  1.500  to  1.560 
deg.  steel  for  pressing  into  automobile  side 
rails.  Quotations  should  be  given  c.i.f.  Liver- 

pool or  Manchester.  Information  is  wanted 
as    to    base    price    and    delivery.       No.    33,704. 
A  commercial  agency  firm  in  Mexico  desires 

to  secure  agencies  for  the  sale  of  hardware. 
tools,  kindred  lines,  includit!^  barbed  wire  fenc- 

ing, annealed  wire,  black  and  galvanized  iron 
sheets,  bolts  and  nuts,  fittings,  unfinished  iron 
and  steel  products,  scales,  sprayer  outfits,  trace 
chains,  water  pumping  outfits,  calcium  carbide, 
et<'. :  pi-inters'  suniiHes  such  as  newsprint  paper, 
printers'  type.  Quotations  should  be  given 
f.a.s.  New  Yorl  or  San  Francisco.  Reference'^, 
No.    .'J3.703. 

Elements  of  Steani  and  tias  I'ower  Engineer- 
ing. By  Audrey  A.  Potter,  Dean  of  the 

Division  of  Engineering.  Kansas  State 
Agricultural  College,  and  James  P  Calder- 
wood,  Professor  of  Mechanical  Entrvneering, 
Kansas  State  Agricultural  College.  Pirat 
Edition.  304  pp..  5 '^  x  8  in..  335  illustra- 

tions, in  cJoth  board  covers.  Published 
by  the  McGraw-Hill  Book  Co..  Inc..  339 
West  3&th  Street.  New  York  City.  Price 
f3.r>0. 

This  book  covers  in  a  general  way  the  whole 
field  of  steam  and  gas  power  enginering.  treat- 

ing, as  its  name  suggests,  the  fundamental 
principles  and  the  elements  upon  which  these 
Kubje<_-ts  are  based.  The  book  thoroughly  ac- 

complishes the  purpose  of  the  authors,  as  stat- 
ed in  the  preface  in  the  following  sentences: 

"This  book  has  been  prepared  primarily  as  a 
text  book  for  students  in  engineering  schools 
and  colleges  in  order  to  familiarize  them  with 
power  plant  equipment  before  they  take  ui»  the 
more  abstract  study  of  thermodynamies  and  de- 

sign. The  subject  matter  of  this  treatise  is  so 
prepared  that  it  should  prove  of  .considerable 
value  to  those  who  are  respoMsiblc  for  the 
operation  of  steam  or  internal  <'ombustion  en- 

gine-power plants."  The  book  is  well  suited for  ordinary  reference  purposes. 
The  first  and  largest  part  of  the  book  is 

devoted  to  the  development  and  explanation  of 
steam  power  plant  principles,  equipment  and 
operation,  taking  uj)  boilers,  engines,  turbines 
and  auxiliaries:  the  second  part  to  the  treat- 

ment of  gas-power  engineering,  involving  gas 
producers.  internal-combustion.  engines  and 
auxiliaries;  while  the  last  part  deals  with  the 
application  of  steam  and  gas  power  to  vehicles 
such  as  locomotives,  trucks,  automobiles  and 
tractors.  Each  subject  is  clearly  and  logically 
developed,  and.  with  the  aid  of  the  numerous 
illustrations,  the  reader  Is  given  a  good  idea 
of  the  principles  and  practice  of  engineering 
in  power  plants.  The  book  contains  such  neces- 

sary tables  as  those  showing  the  properties  of 
steam,  and  at  the  end  of  each  chapter  are 
found  problems  illustrative  of  the  subject  mat- 

ter. It  should  be  remarked  that,  owing  to  the 
size  of  the  book,  the  various  subjects  are  not 
treated  in  great  detail. 

Grindins:  Wheels,  Abrasive  Co.,  Philadel- 
phia. Pa.  Catalog  No.  7.  pp.  127,  6  x  »  In. 

The  beginning  of  this  catalog  tells  what  grind- 
ing wheels  are  made  of  and  also  illustrates 

their  formation.  Several  pages  are  devoted  to 
tables  for  selection  of  grain  and  grade,  grind- 

ing-wheel  speeds  and  decimal  equivalents.  It 
also  gives  specifications  and  prices  of  its 
wheels    for    other   makers   of    grinding    wheels. 

Grinders.  The  Blanchard  Machine  Co..  64 
State  St..  Cambridge.  Mass.  Booklet,  pp.  61. 
5*4  X  7%  in.  This  company  has  issued  a 
small  handbook  of  useful  information  for  op- 

erators for  the  Blan<^hard  high-power  vertical 
surface   grinding  machine. 

Industrial  Tllumination.  Cooper-Hewitt  Co.. 
Hoboken.  N.  J.  Catalog,  pp.  18.  10%  x  11 
in.  This  is  a  portfolio  of  industrial  illumina- 

tion. Many  photographs  are  shown  demon- 
strating the  Cooper-Hewitt  lamp  in  providing 

'day    light"    conditions. 
Kleetric  Soldering  Irons.  The  Cutler-Ham- 

nier  Manufacturing  Co..  Milwaukee,  Wis. 
Catalog  pp.  4,  8  Vj  x  11  in.  This  publication 
describes  and  illustrates  C-H  soldering  irons 
and  associated  equipment,  including  the  C-H 
;iutomatic  rack,  C-H  soldering  fixture,  and  the 
C-H  current  regulator  for  temperature  control. 

Aerial  Railway  of  Industry.  Shepard  ciecrne 
Crane  and  Hoist  Co..  Montour  Falls.  N.  Y. 
Bulletin,  pp.  3fi.  RJ  x  11  in.  In  this  bulletin 
the  plans  of  two  typical  installations  are  shown. 
together  with  photographs  of  the  machines  em- 

ployed. Several  types  of  hoists  are  presented 
and  detail  drawings  and  specifications  of  parts 
are   given. 

Vises.  O.  Zemickow.  15  Park  Row.  New- York.  Circular,  85  x  11  in.  The  vises  shown 
in  this  circular  are  suitable  for  use  on  planing. 
milling  shaping,  drilling,  slotting,  etc..  machine 
tables. 

The  \Vi»y  to  Increased  Production.  Du  Poni 
Chemi<al  Co..  Wilmington.  Del.  Booklet,  pp.  3.1 
X  63  in.  A  new  booklet  has  just  been  issued 

by  the  Du  Pont  Chemical  Co.  entitled  "The  Way 
to  Increased  Production."  which  gives  some  facts in  regard  to.  its  gigantic  sale  of  war  surplus 
material.  This  booklet  is  a  useful  handbook  for 
buyers  in  every  line  in  the  present  state  of  the 
market. 

Trucktraetor.  Clark  Trucktractor  Co.  1133 
S.  Michigan  Blvd..  Chicago.  Ul.  Pamphlet.  8' X  11  in.  This  pamphlet  shows  photographs  and 
specifications  of  all  models  of  the  Clark  truck- 
tractor  also  some  illustrations  showing  the 
tinicktractor  at  work  in  various  industrial  plants. 

Photo-Mierographif  and  .Macrograph ic  Metal- 
lographie  Bench.  Holz  &  Co..  Inc..  17  Madison 
Ave..  New  York  City.  Bulletin  No.  33-33.  pp. 
30.  7  Mi  X  10^  in.  This  bulletin  gives  the  re- 
quiremeals.  oi>tical  and  mechanical,  of  a  satis- 
factoi"y  photo-micrographic  outfit  for  metal- 

lography and  the  latest  advance  in  the  desie-n and  construction  of  such  apparatus;  specifica- 
tions also  included. 

Grinders.  Greenfield  Machine  Co..  Greenfield 
Mass.  Catalog.  No.  7.  pp.  46.  6  x  9  in.  An 
illustrated  and  descriptive  catalog  of  the  \ini- versal  grinder  for  tool,  cutter  and  general 
machine-shop  grinding.  It  also  shows  a  list  of 
attachments  and  parts  furnished  with  the 
equipment. 

Cranes,  Lane  Manufacturing  Co..  Monte - 
pelier,  Vt.  This  small  folder  illustrates  and 
describes  the  Lane  electric  cranes. 

A  Hoist  Below  the  Hooks.  Shepard  Electric 
Crane  and  Hoist  Co..  Montour  Falls.  N.  Y. 
Catalog,  pp.  19,  6  X  9  in.  These  pages  are 
devoted  to  photographs  of  electric  hoist  instal- 

lations in  services  so  diversified  as  to  range 
from  the  making  of  soup  to  the  assembling 
of  motor  cars  and  from  handling  glassware 
to    conveying    coal. 

Grind  m  g  Wheel  Stands.  Norton  Co ..  Wor- 
cester. Mass.  A  14-page  booklet  giving  the 

bearings,  floor  arrangement,  flanges,  speeds 
etc..  of  its  grinding-wheel  stands  for  machine shops. 

Universal  Joint.  Easton  Machine  Co.,  South 
Easton.  Mass.  Circular  6 14  x  SVt  m..  illus- 

trates and  describes  the  company's  A.  B.  uni- 
versal  joint. 

Drop  Forged  Tools.  Tin-  H.  D.  Smith  &  Co. 
Plantsville.  Conn.  Catalog  No.  27*.  pp.  36.  6  x 
8 '/I  in.  This  catalog  contains  descriptive  mat 
ter  and  illustrations  of  the  company's  cape 
chisels,  climbers,  wire  cutters,  hammers,  nip- 

pers,  pincers,  pliers,  punches,   wedges,  etc. 

The  Polytechnic  Institute  of  Brooklyn.  Book- 
let, pp.  .3«.  8\i  X  11 '/j  in.  This  booklet  aimr- 

to  indicate  by  means  of  pictures  and  text  th<- 
growth  of  the  Polytechnic,  its  facilities.  iL- 
workings,  and  its  methods  of  training  chemist-^ 
and    engineers    for    public    ser\'ice. 
Bench  Power  PresMeB,  Foot  Pr«t«r»,  etc.  Th  ■ 

Atlas  Machine  Co..  Waterbury.  Conn.  Catalogs 
A.  B.  and  C.  5J  x  3\  in.  The>»e  three  catalogs 
describe  and  illustrate  its  various  pivtwes.  genera! 
dimensions  are  also  given. 

Vises.  Prentiss  Vise  Col.  KWMIO  Lafayette 
St..  New  York.  Catalog,  pp.  48  91  x  6  in. 
An  illustrated  and  descriptive  list  of  tne  several 
models  of  Prentiss  vises,  pipe  grips,  repair  an<l 
extra  parts. 

Ele<*trolyli<-  (ias  Specialties.  The  Electrolab 
Co..  Pittsburgh.  Pa.  Catalog,  pp.  10.  10^  x  8Vj 
in.  This  catalog  contains  full  descriptions  of  the 
Electrolab  pr(Klu<-ts.  also  several  half  tones  and 
line  cuts  showing  models  of  oxygen  and  hydro 
gen  cells  and  their  use  in   some  large  plants. 

Cone  Clntrh.  Fletcher  Works  Glenwood  Ave.. 
and  Second  St.,  Philadelphia,  Pa.  -\n  eight- 
page  pambhiet  describing  the  Fletcher  multi- 
cone  clutcai.  It  also  contains  a  table  of  the 
sizes,  po^er  ratings,  iliameters.  spaces  occupied 
on  shafts  and  the  weights  together  with  instruc- tions for  ordering. 

The  Seventh  National  Foreign  Trade  Con- 
vention will  be  held  in  San  Francisco.  Cal„  on 

May  13.  13,  14  and  15.  Se\-eral  group  sessions, 
at  which  problems  bearing  on  international  trade 
relations,  production.  labor  and  other  phases  of 
industrial  life,  will  be  discussed  by  men  promi- 

nent in  these  fields.  O.  K.  Davis  is  the  secretary 
of  the  National  Foreign  Trade  Council. 

The  American  Supply  and  Machinery  Manu- 
facturoFs'  Association,  the  Southern  Supply  and 
Machinery  Dealers'  As>*oci:ition  and  the  Na- 

tional Supply  and  Ma<'hine>-y  Dealers*  Associa- tion, will  meet  jointly  on  May  17.  18  and  19  at 
Atlantic  City.  N.  J.,  at  the  Hotel  Marlborough- 
Blenheim.  F.  D.  Mitchell  is  the  secretary  and 
treasurer  of  the  America!!  Supply  and  Machin- 

ery Manufacturers'  Associ.-ttion.  with  an  office at   410t>   Woolworth   Building.   New   York   City. 

The  National  -Association  of  Manufacturers 
will  hold  its  annual  convention  in  the  Waldorf- 
Astoria.  New  York,  on  May  17,  18  and  19.  A 
"Silver  Jubilee"  session  will  be  held  on  the 
evening    of    May    17, 

The  National  Machine  Tool  Builders'  Asso- ciation will  hold  its  spring  meeting  on  May  20 
and  31.  at  the  Hotel  Traymore.  Atlantic  City 
N.  J. 

The  Industrial  Relations  Association  wijl 
hold  its  second  annual  convention  at  Chicago. 

III.,   on  May  31.   'Z-Z  and  33. 
The  American  Society  of  Mci_*hanical  Engi- 

neers will  hold  its  spring  meeting  at  St.  Louis. 
Mo.,  May  34.  35.  -2^.  37.  1930,  and  will  have its    headquarters    at    the    Hotel    Statler. 

The  American  Iron  and  Steel  Institute  will 
hold  its  spring  meeting'  at  the  Hotel  Commodore. New  York  City,  May  38. 

The  American  Drop  Forge  Association  will 
hold  a  meeting  at  the  Hotel  Marlboro-Blenheim. 
Atlantic  City.  N.  J.,  on  June  17,  IS  and  19.  E. 
J.  Frost,  of  the  Frost  Gear  and  Forge  Co.. 
Jackson.    Mich.,    is  president. 

The  American  Society  for  Testing  Materials 
will  hold  its  next  annual  meeting  during  the 
week  of  June  31.  1930.  at  the  New  Monterey 
Hotel.  Asbury  Park.  N.  J.  This  society  has  its 
headquarters  in  the  Engineers'  Club  Building. 
1315  Spruce  St..  Philadelphia.  Pa.  C  L.  War- wick is  the  secretary  and   treasurer. 

The  Society  of  Automotive  Engineers  will 
hold  its  annual  summer  meeting  at  Ottawa 
Beach.   Mich.,    on    June   31-35   inclusive. 
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THE  location  of  the  New  Orleans  Navy  Yard  is 
particularly  attractive,  being  on  the  bend  of  the 
Mississippi  River,  which  gives  the  City  of  New 

Orleans  its  name  as  the  "Crescent"  city.  The  particular 
disadvantage     perhaps     is      
that,  in  common  with  the 
rest  of  the  surrounding 
country,  it  lies  considerably 
below  the  level  of  the  river, 
depending  upon  the  levee 
for  its  protection  from  in- 

undation. This  will  be  seen 
in  some  of  the  illustrations. 
For  a  small  yard  it  is  very 
well  equipped  and  is  now  in  command  of  Captain  George 
S.  Cooper,  Commander  John  H.  Walsh  being  senior 
naval  constructor,  while  Lieutenant-Commander  L.  M. 
Bellinger  is  Industrial  Engineer,  assisted  by  Lieutenant 
Welch,  who 
has  direct 
charge  of  the 
shop.  The 
headpiece 
shows  the 

floating  dry- 
dock  with  two 
small  ships  in 
process  of  re- 
p  a  i  r.  This 
dock  is  well 
equipped  in 
every  way 
with  all  nec- 

essary appar- 
atus, includ- 

ing the  swing- 
i  n  g     bridges 

The  demand  of  the  war  made  it  necessary  to 
increase  the  capacity  of  all  our  Navy  Yards,  as 
toell  as  other  shipyards,  the  yard  at  New  Orleans 
being  no  exception.  This  article  shows  some  of 
the  ivork  done  and  gives  an  idea  of  how  all 

helped  to  win  the  war. 

FIG.   1.     GERMAN  U-BOAT  IN  DRTDOCK 

by  which  access  is  had  from  the  upper  deck  of  the  dock, 
to  the  ship.  At  the  right,  tied  up  along  the  levee  are 
numerous  tugs  and  sub-chasers  which  were  built  in  this 
yard.  Another  interesting  view  in  the  drydock  is  that  of 

   one  of  the  German  subma- 
rines, U.  B.  88,  this  being 

shown  in  Fig.  1.  Except 
for  a  crumpled  prow  it  is  in 
good  condition,  this  view 
showing  the  two  torpedo 
tubes  on  each  side  opened. 
It  also   shows   the  gun  on 

     deck,  the  conning  tower  and 
the     general    construction. 

Among  the  war  activities  of  the  yard  was  the  build- 
ing of  submarine  chasers  and  harbor  tugs.    The  chasers 

are  110  ft.  and  the  harbor  tugs  88  ft.  long.    The  method 

of  building  the  hulls  for  the  sub-chasers  is  shown  in 
Figs.  2  and  3. 
The  hulls,  as 
can  be  seen, 

are  built  along 

the  side  of  the 
levee  on  the 

timber  foun- dation shown, 

and  are 

launched  side- 
ways. Fig.  2 

shows  the  keel 
of  submarine 
chaser  No. 
444,  the  stem 
also  being  in 

position.  In 
Fig.  3  the 
hull  has  pro- 
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FIG.  2.     LAYING  KEEL  OF  SHUMAKINE  CHASERS 

gressed  considerably,  being  what  is  known  as  "in  frame." 
One  method  of  launching  the  sub-chaser  is  to  let  the 
cradles  in  which  the  hull  rests  slide  into  the  water  with 
the    hull.      By    this    method    the    chaser    is    launched 
sideways.   Another  method  of 
launching  this   same  type   of 
boat  is  shown  in  Figs.  4  and 
5.   Here  the  hull  was  built  on 
the    dock    instead    of    on    the 
levee    and,    after    completion, 
the    hull    is    swung    into    the 
water  by  means  of  the   100- 
ton  floating  derrick,   Pelican, 
which  can  be  seen  to  some  ex- 

tent  in   both   views.    This   is 
practically   the   same    method 
as  used  at  Panama,  and  de- 

scribed in  previous  articles  by 
Commander  Gatewood.    It  re- 

quires good  judgment  in  plac- 
ing  the   slings,   care   in   pre- 

venting slipping,  and  in  hoist- 
ing and  lowering.   The  method  of  holding  the  end  slings 

against  slipping  toward  the  center  is  clearly  shown  in 
Fig.  5,  where  the  slings  are  securely  fastened  by  rope  to 
prevent  any  movement  toward  the  center.    The  harbor 
tugs   already  referred   to   are   smaller   than   the   sub- 

chasers, one  being  shown  in  Fig.  6.   The  view  also  gives 
an  idea  of  the  docks,  with  the  back  water  between  it 

and  the  levee  and  also  shows 
how  the  land  of  the  whole 
Navy  Yard  lies  considerably 
below  the  top  of  the  levee 
which  protects  it  from  the 
river.  The  engine  for  one  of 
the  harbor  tugs  is  shown  in 
Fig.  7.  These  engines  were 
completely  built  in  the  Navy 
Yard  shops,  and,  the  one 
shown,  is  being  tested  under 
steam.  This  Navy  Yard  does 

all  sorts  of  repair  work  in  ad- 
dition to  building  hulls,  as 

shown.  One  of  its  war  jobs 

was  the  repairing  of  the  Ger- 

m  a  n  Steamer  "Guitheil," 
which  was  sunk  in  the  Mis- 

sissippi River  and  was  under  water  for  some  months. 
This  necessitated  almost  complete  overhauling  from 
stem  to  rudder. 

The  plate  shop  is  equipped  with  a  large  bending  roll, 

FIG.    3.      SUBMARIXE   l-HA.Si:K    IX   FHA.ME 

FIG.  4.     ONE  METHOD  OF  L.VUNCHING 

and  Fig.  8  shows  how  these  are  being  utilized  for 
making  angle  bends  when  no  bending  press  is  available. 
The  block  A  is  fastened  around  the  upper  roll  by  means 
of  the  strap  B,  while  the  heavy  angle  plate  C  rests  on 
the  lower  roll.  By  raising  the  upper  or  movable  roll, 
the  piece  to  be  bent  is  simply  placed  between  .4  and  C, 
and  the  roll  forced  down  by  power.    This  makes  a  very 

acceptable  bending  press  of 
considerable  range  and  power. 
Among  the  almost  regular 

jobs  of  the  Navy  Yard  are  re- 
pairs on  the  Mississippi  River 

dredges.  The  water  of  the 
Mississippi  carries  so  much 
mud  in  suspension  that  it  has 
a  very  decided  scouring  ac- 

tion on  the  inside  of  the  cen- 
trifugal pump  casing  of  the 

dredger  and  similar  parts.  To 
overcome  this,  the  pump  cas- 

ing, as  well  as  other  parts 
which  are  worn  away  by  this 
action,  are  periodically  built 
up  with  the  oxyacetylene 
torch.  This  is  used  simply  to 

deposit  new  metal  to  take  the 
place  of  that  worn  away  by 
the    action    of    the    material 
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FIG. SWINGING  THE  CHASKR  INTO  THE  WATER FIG.    6.      ONE    OF    THE    HARBOR    TUGS 

cherry  or  mahogany.  This  has  heen  tried  in  the  making 
of  patterns  and  is  proving  very  satisfactory.  It  is 
reported  to  work  fairly  well  and  to  be  considerably 
cheaper  than  either  of  the  other  woods  named. 

I 
FIG.  7.      ENGINE  FOR  HARBOR  TUG 

being  pumped.  This  problem  of  mud  in  the  Mississippi 
water  also  extends  to  the  outboard  bearing  of  propeller 
shafts.  After  considerable  experimenting  with  various 
kinds  of  materials,  it  has  been  found  that  cast  iron 
makes  the  best  outboard  bearing  under  these  conditions. 

Another  interesting  development  in  the  shop  i.s  the 
use  of  California  redwood  for  patterns  in  place  of  pine. 

FIG.  8.  USING  PLATE 
ROLLS    FOR    BENDING 

Quite  a  large  variety  of  work  can  be  handled  in  this 
yard,  as  is  evident  from  the  foregoing  discussion,  and 
it  is  probable  that  the  importance  of  the  yard  will  in- 

crease as  time  goes  on.  An  idea  of  the  sort  of  work 
which  has  been  turned  out  can  be  gotten  by  referring 

to  the  tailpiece,  which  shows  one  of  the  sub-chasers 
fully  equipped  and  ready  for  duty. 
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An  Aid  to  Determine  Pulley  Diameters 
and  Speeds 

By  Julius  Klein 

The  accompanying-  table  of  pulley  diameters  and 
speeds  will  be  of  help  to  both  shop  men  and  designers. 
The  table  was  worked  out  by  the  writer  as  a  means 
of  determining  the  sizes  of  pulleys  to  be  used  on  coun- 

tershafts when .  the  speed  at  which  the  line  shaft 
revolved  was  known.     It  is  based  on  the  formula: 

DN  =  D,N,; 

where,       D  =  Diameter  of  driving  pulley; 

A'^  =  Revolutions    per    minute     of    driving- pulley ; 
!  Z),  =  Diameter  of  driven  pulley; 

AT,  =  Revolutions     per     minute     of     driven 

pulley. 
The  belt  speeds  given  at  the  tops  of  the  columns  are 

in  feet  per  minute   and  the  diameters   of  pulleys  are 
in  inches.    The  table  offers  a  convenient  means  of  solv- 

ing pulley  problems  within  the  range  given. 
The  two  problems  which  follow  are  given  to  illus- 

trate the  use  of  the  table,  the  method  of  handling  the 
data  being  shown  in  the  solutions.  Solutions  can  be 
determined  very  quickly,  since  the  method  of  operating 
the  table  is  quite  simple. 

(1)  Given  an  8-in.  pulley  mounted  on  a  line  shaft 
revolving  at  225  r.p.m.,  to  find  the  size  of  pulley 
required  to  make  the  countershaft  revolve  at  90  r.p.m. 

In  the  first  column,  find  the  8-in.  pulley  diameter 
and  follow  to  the  right  until  225  is  reached.  In  this 
column,  under  18-in.  pulley  diameter,  read  downward 
to  90  r.p.m.  and  then  follow  back  on  the  same  line  to 
the  first  column  and  read  20  in.  This  is  the  required 
pulley  diameter.  To  find  the  belt  speed,  read  above  the 
18-in.  pulley  diameter  just  mentioned,  471.2  ft.  per 
minute. 

(2)  Given  a  20-in.  pulley  on  a  line  shaft  running  at 
310  r.p.m.,  to  find  the  revolutions  per  minute  of  a  30-in. 
pulley  mounted  on  a  countershaft. 

In  the  pulley-diameter  column  picK  out  20  and  fol- 
low to  the  right  until  100  is  reached.  Read  down  to 

66.66  in  this  column,  which  is  the  speed  for  the  corre- 

sponding 30-in.  pulley.  Then  66.66  X  310/100  ==  206.6 
r.p.m.,  the  speed  of  the  countershaft  pulley.  The  belt 
speed  will  be  obtained  by  multiplying  the  speed  ratio  by 
the  belt  speed  found  at  the  top  of  the  column  in  which 
66.66  r.p.m.  is:  523.6  X  3.10  ==  1,523.16  ft.  per minute. 

Accurate  Squaring  Device  for  Planing Machine 
By  Hakry  Senior 

In  an  article  published  under  this  caption  on  page  946 
of  American  Machinist,  E.  A.  Dixie  describes  a  device 
used  for  squaring  work  on  the  platen  of  a  planing  ma- 

chine and  used  in  his  shop  where,  he  says  in  effect, 
"square"  is  a  good  deal  "squarer"  than  it  is  in  some other  shops. 

I  have  no  especial  criticism  Oi  Mr.  Dixie's  device,  but 
I  would  like  to  point  out  an  error  or  two  in  the  line  of 
reasoning  by  which  he  proves  it  to  be  superixir  to  the 
standard  tool;  which,  by  the  way,  he  designates  as  a 
"beam-square." 

No  doubt,  a  careful  man  could  square  a  piece  on  the 
planing  machine  as  accurately  with  Mr.  Dixie's  "round 
square"  as  I  could  with  the  standard  artiiefe,  but  I 
stoutly  maintain  that  he  couldn't  square  it  any 
"squarer."  The  chances  of  error  with  the  new-fangled 
"dinguss"  in  the  hands  of  a  careless  man  are  equal  to 
or  greater  than  with  the  old-fashioned  instrument; 
while  in  either  case  it  would  still  require  the  application 
of  a  regular  try-square  to  test  the  work  after  planing. 

Mr.  Dixie  says:  "Accurate  squares  are  not  common 
and  squares,  the  accuracies  of  which  are  permanent,  do 

not  exist."  He  might  with  equal  point  have  said  that 
sharp  cutting  tools  are  not  common  and.  cutting  tools 
that  permanently  retain  their  sharpness  do  not  exist. 
All  tools  have  to  be  taken  care  of.  It  is  quite  as  easy 
to  test  a  square  for  squareness  as  it  is  to  test  a  tool  for 

dullness;  indeed  the  act  of  applying-  a  square  to  a  job 
like  the  one  he  shows  would,  in  th«  hands  of  a  me- 

chanic, supply  its  own  test. 

The  edge  or  side  of  a  planing-oiachine  platen  may^ 
be  more  exposed  to  abrasion  than  the  comers  of  the 

T.\BLE SHOWING THE  RELATION  BETWEEN  SH-VFT 
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central  T-slot.  The  latter  is,  however,  by  no  means  ex- 
empt and  the  former  is  much  easier  of  correction.  The 

careful  man  will  first  try  this  surface  by  placing  the 
stock  of  his  square  against  it,  when,  if  the  slightest 
hump  appears,  it  will  instantly  become  apparent  through 

his  sense  of  touch — the  square  will  rock."  Thirty  sec- 
onds' work  with  a  float  file  will  correct  even  a  bad  case 

of  abrasion  and  over  correction  is  practically  impossible. 
If  a  very  slight  hump  exists  on  the  narrow  line  of 

contact  between  Mr.  Dixie's  device  and  the  iron  it  will 
throw  the  tool  out  of  parallel  with  the  platen,  and  be- 

cause of  the  narrow  line  of  contact,  over  correction  with 
a  file  is  only  too  easy.  Moreover,  the  tool,  being  cut 
away  in  the  middle,  will  not  of  its  own  volition  disclose 
an  error  in  this  respect  while  the  square  will. 

Further,  the  round  bar  would  be  perfectly  still  with 
one  end  resting  upon  a  hump,  and  the  indicator  point 
would  be  too  far  forward  when  turned  to  one  side  and 

too  far  back  when  turned  the  other  way;  thus,  the  in- 
strument would  register  an  unblushing  falsehood.  The 

longer  the  cross  rod  the  greater  would  be  the  error.  A 
careful  man  would  apply  a  square  in  two,  if  not  in  four, 
positions  and  if  the  piece  was  correctly  placed  the 
square  would  lie  still  in  all  of  them;  if  it  were  not  cor- 

rect the  square  would  rock  in  any  position  but  one. 
The  square  is  its  own  check.  It  would  be  impossible 

to  make  it  lie.  It  would  indicate  error  as  promptly  and 
unmistakably  whether  the  error  was  in  itself,  the  platen, 
or  the  setting.  If  it  did  not  indicate  error  there  would 
be  no  error. 

Regarding  limits  of  accuracy  I  believe  any  of  my  ap- 
prentices could  set  a  piece  to  as  close  limits  by  the  feel 

of  two  pieces  of  tissue  under  the  blade  of  a  square  as 

any  of  Mr.  Dixie's  boys  could  by  the  dial  gage. 
Accurate  work  is  the  product  of  careful,  conscientious 

workmen,  not  of  elaborate  tools. 

What  to  Make  in  a  Trade  School 
By  Entropy 

When  a  group  of  men  start  a  shop  it  is  usually  for 
the  purpose  of  making  money  out  of  the  manufacture 
of  a  certain  definite    line;    usually    something    with 

which  they  are  familiar,  or  something  with  which  they 
have  seen  others  successful.  If  these  men  undertake 
to  start  a  trade  school,  either  public  or  within  their 
own  shop,  their  natural  tendency  is  to  do  the  same 
thing:  that  is,  to  manufacture  some  machine  or  prod- 

uct complete. 
When  people  in  the  educational  business  start  a 

new  school  it  is  usually  in  response  to  a  demand  for 
the  training  of  boys  or  girls  along  certain  broad  lines, 
so  that  the  graduates  may  accept  or  be  eligible  for 
positions  in  widely  varying  vocations.  Such  men  are 
inclined  to  the  idea  that  the  difference  between  gen- 

eral education  and  trade  education  is  one  of  breadth 
only.  Both  the  above  classes  of  people  will,  or  should, 
find  that  their  viewpoint  changes  after  they  have  been 
in  the  work  a  short  time. 

Three  Things  Affect  the  Choice  of  Work 

There  are  three  things  which  affect  the  choice  of 
work  to  be  done  in  the  shops  of  a  trade  school  r 
Policy;  educational  value;  and  production  value. 

The  first  is  of  real  importance  in  order  to  avoid 
unwarranted  criticism.  There  are  always  those  who 
fear  any  new  step.  There  are  mechanics  of  the  old 
school,  who  having  learned  their  trades  under  the 
nearly  forgotten  apprentice  system,  are  sure  that  the 
graduates  of  a  trade  school  will  be  failures,  and  for 
no  other  reason  except  that  it  is  not  the  way  they 
themselves  were  brought  up.  Such  criticism  is  not 
dangerous,  because  it  is  discounted  by  the  rising 
generation. 

There  are  those  who  see  in  every  particle  of  produc- 
tive work  done  in  a  trade  school,  some  morsel  of 

bread  snatched  from  some  workingman's  family.  Their 
criticisms  are  injurious,  because  they  make  martyrs 
of  themselves,  and  martyrs  are  always  dangerous. 

Then  there  is  the  manufacturer  of,  say,  engine 
lathes  who  imagines  that  if  the  trade  school  builds 
twelve  lathes  in  a  year  that  the  profits  on  twelve 
lathes  which  he  might  have  sold  were  taken  from  his 
pocket.  There  is  a  bare  possibility  that  he  is  right, 
but  he  can  usually  be  convinced  that  the  supply  of 
skilled  men  made  availaLle  to  him  by  the  school  will 
more  than  balance  these  profits;  and  he  can  usually 
see  that  there  is  the  chance  that  some  other  builder 

SPEED.  PULLEY  DIAMETER  AND  BELT  SPEED 

t  418  8 
445.0 471  2 497,4 523.6 549  8 

575  96 

602  1 638.3 664  5 
680  80 706.86 

733.20 759  20 

785  40 

Belt 

.Speed 

16 17 
18 19 20 21 22 

23 

24 

25 26 27 28 29 30   Dia..  In. 
    R  P  HI 

800  0 850.0 900  0 950.0 1000  0 1050.0 1100.0 1150.0 
1200.0 

1250.0 1300  00 
1350.00 

1400  00 
1450  00 

1500.00 
2 

533  5 566.6 600  0 633  3 666  6 700  0 733  3 766  6 
800  0 866  6 

866  66 900  00 933  33 
966.66 1000  00 

3 
400  0 425  0 450  0 475  0 500.0 525  0 

350  0 575  00 600  00 625  00 650  00 

675  00 

700  00 725.00 750  00 
4 

320  0 340  0 360  0 380  0 
400  0 420  0 440  0 

460  0 
480  0 

500  00 
520  00 

540  00 560  00 580  00 

600  00 
5 

266  66 283  33 300  0 316.66 333  33 350  0 366  66 
383  33 400  0 

416.66 
433  33 

450  00 
466  66 483.33 

500  00 
6 

228  57 242  85 257  14 271.42 285.71 300  0 314  28 328  57 342  85 
357  14 371  43 385.71 

400  00 
414.28 

428  57 
7 

200  0 212  50 
225  0 

237  50 250  0 262  50 275.0 
287.50 

300  0 312  50 
325 .  00 

337  50 350  CO 

362.50 375.00 8 
177  77 188  88 200  0 211.11 222.22 

233  33 244.44 255  55 266.66 277  77 288  88 300  00 311  11 
322.22 

333  33 
9 

160  00 170  00 180.00 190  00 200  00 210  00 220.00 230  00 
240  00 250  00 

260  00 270  00 280  00 

290  00 

300  00 
10 

145  45 154  54 163  63 172  72 181.81 190,90 200.00 209  09 218  18 227.27 
236.36 245.45 

254.54 
263.63 272  72 II 

133  33 141  66 150  00 158  33 166  66 175  00 183  ;3 191.66 
200  00 208  33 

216  66 225.00 233  33 241.66 

250  00 

12 

123  07 130  77 138  46 146  15 153  84 161  53 169  23 176,92 184.61 
192.31 

200  00 
207  69 215  38 

223.07 
230  77 

13 

114  28 121  33 128  57 135  71 142  85 150  00 157  14 164  28 171  42 178  57 185  71 192  85 200  00 
207  13 

214  48 14 
106  66 113  33 120  00 126  66 133.33 140  00 146  66 153  33 

160,00 
166  66 173  33 180  00 

186.66 193.33 
200  OO 

|I9 

100  00 106  25 112  50 118  75 125.00 131  25 137  50 
143  75 150  00 156.25 162  50 168  75 175  00 181  25 187  50 16 

94  11 100  00 105  88 111  76 117.64 123  53 129  41 
135  29 

141  17 147  06 
152  94 158  82 164  70 170,59 176  41 

17 

88  88 94.44 100  00 105  55 111.11 116  66 122  22 127  77 133,33 138.88 144  44 150  00 155  55 161  11 166  66 
18 

84  21 89  47 94  73 100  00 105  26 no  52 115  79 121  05 126  31 
131.58 

136  84 
147  36 152  63 

157  89 

163  15 19 
80  00 85.00 90.00 95  00 100  00 105  00 110  00 1 1 5  00 120  00 125.00 130  00 135  00 140  00 

145  00 150  00 20 
76  19 80  95 85.71 90  47 95  24 100  00 

104  76 
109  52 114  28 119.04 

123  81 128  57 
133.33 138  09 

142  85 21 
72  72 77  27 81.81 86  36 

90.90 
95.45 100  00 104  54 109  09 113  63 118  18 122.72 127  27 

131  81 
136  36 

22 

69  56 73  91 
78  26 82  tl 86  96 91  30 

95  65 
100  00 

104.35 108  69 113  04 
117  39 121.93 126  09 130  43 23 

66  66 70  86 75.00 79  16 83,33 87  50 91  66 95  86 100  00 104.16 108  33 112  50 
116  66 

120  83 

125  00 24 
64  00 68  00 72  00 76  00 80  00 84  00 88  00 92  00 

96  00 100.00 104  00 
108  OO 

112  00 
116.00 

120  00 

25 

61  53 65  39 69  23 73  08 76.92 87  07 84  67 88.46 92  31 96.16 100  00 

103  84 107  69 

1 1 1  58 115  38 26 
59  26 62  96 66  66 ;o.37 74.07 77  77 

81  48 
85  18 

89  88 94  58 

96  29 
100  00 

103  70 
107.42 

111.11 27 
57  14 60  71 64  28 67.85 71  42 75.00 

78  57 82  14 
85  71 

89  28 
92.85 96  43 100  00 

103.57 
107  13 

28 
55  17 58  62 62  07 65.52 68  97 

72.42 75  87 79  32 
82  77 86  22 

89  65 
93  10 

96  55 100  00 
103  45 

29 
53  3i 56  66 60  00 63.33 

66.66 
70  00 

73.33 76.66 
80.00 83.33 86.66 

90  00 
93  33 96  66 100  00 

30 



1078 AMERICAN     MACHINIST Vol.  52,  No.  21 

beside  himself  might  get  the  profits  on  a  part,  if  not 
all,  of  these  lathes  if  they  had  not  been  made  by  the 
trade  school.  He  however  has  a  claim  which  should 
be  recognized. 
The  second  consideration,  educational  value,  is 

seldom  met  by  the  plan  of  manufacturing  a  given 
line  such  as  would  be  profitable  to  a  firm  in  business 
to  make  money.  Take  for  example  the  thing  that  is 

done  by  more  trade  schools  than  any  other:  the  build- 
ing of  a  lot  of  speed  lathes.  There  is  very  little  work 

on  these  lathes  for  the  beginner  in  the  shop.  He  can 
rough  out  the  turned  parts,  but  there  is  very  little 
drilling  that  he  can  do,  and  almost  no  milling  or  shaper 
work.  The  same  is  true  of  almost  all  other  complete 
machines  that  can  be  made  in  a  school  that  is  teach- 

ing machine  work.  There  is  plenty  of  simple  com- 
mercial work  for  the  pattern  and  cabinet  makers,  but 

more  schools  offer,  or  attempt  to  offer,  machine  work 
than  all  the  others  combined  and  they  are  the  ones 
toward  whom  this  article  is  directed. 

The  educational  requirement  then,  makes  necessary 
a  choice  of  work  on  which  the  beginners  may  have  the 
desired  training  without  roughing  out  so  much  work 
that  the  more  advanced  boys  cannot  possibly  finish  it. 
This  is  met  in  some  cases  by  hiring  journeymen  ma- 

chinists to  complete  the  work  begun  by  the  students, 
but  to  do  so  is  poor  practice  for  political  reasons  and 
also  because  it  injures  the  morale  of  the  boys.  So 
long  as  they  see  boys  of  their  own  kind,  boys  with 
whom  they  play  baseball  and  go  swimming,  make  a 
finished  job  of  the  work  they  have  done,  they  expect 
to  be  able  to  do  it  themselves,  but  when  they  see  grown 
men  brought  in  to  do  it  they  become  skeptical  and 
when  later  they  are  given  the  job  to  do  they  fall  down 
on  it  because  of  lack  of  confidence  in  themselves. 

The  third  item,  productiveness,  needs  little  comment 
for  the  readers  of  this  paper.  If  the  product  is  not 
salable  there  is  no  way  in  which  the  boy  can  tell 
for  a  certainty  whether  his  work  is  of  value  or  not. 
He  has  seen  favoritism  practiced  all  through  his 
school  life  and  he  expects  to  see  it  go  right  along. 
He  has  a  very  distinct  idea  that  the  best  marks  go  to 
the  best  dressed  boy,  and  to  the  boy  that  hangs  around 

the  teacher's  desk  just  the  right  length  of  time  to  ask 
questions;  but  when  he  performs  an  operation  on  a 
part  of  a  machine  that  must  pass  the  inspection 
department  of  some  shop  a  thousand  miles  away,  he 
knows  that  no  amount  of  blarney  will  have  anything  to 
do  with  it,  and  the  job  is  accepted  or  not  on  what  the 
gages  say  and  on  the  finish  that  the  inspector  expects. 

Taking  all  these  things  into  consideration  what  is 
there  for  a  trade  school  to  make?  There  appears  to 
be  more  than  one  solution.  Those  that  I  have  found 
to  be  most  satisfactory  are  the  manufacture  of  parts 
of  machines  for  other  people  and  the  repair,  or  rather 
rebuilding,  of  machinery.  The  first  proposition  pre- 

supposes that  there  are  shops  willing  to  let  out  the 
manufacture  of  detail  parts  and  which  have  such  a 
system  of  interchangeability  that  they  can  furnish 
gages  to  keep  the  work  within  definite  limits. 

Given  such  a  shop,  the  next  thing  is  to  select  such 
parts  as  require  much  more  work  which  beginners 
can  do  than  the  more  skilled  work  of  completing  the 
job. 

The  principle  that  the  job  must  be  finished  by  stud- 
ents is  however  one  to  which  it  is  wise  to  adhere.  If 

a  hundred  boys  enter  a  school  in  a  given  class  it  is 
almost  certain  that  but  seventy-five  will  appear  the 

second  year,  about  sixty  the  third  and  fifty  the  fourth 
year,  these  last  being  the  ones  who  will  have  to  put 
the  finishing  touches  on  the  completed  job. 

In  addition  to  this  I  have  found  the  rebuilding  of 
machinery  to  be  of  the  greatest  possible  value,  not 
only  for  the  actual  work  but  because  there  is  no  better 
time  to  observe  the  value  of  good  design  than  after 

it  has  be--^  well  tested  out.  Rebuilding  should  be  ' 
done,  not  as  a  repair  job  but  as  a  matter  of  good 
design,  building  up  the  strength  of  pans  which  have 
been  broken  and  increasing  the  wearing  surface  in 
parts  that  have  suffered  the  most.  Steel  gears  in  some 
instances  may  be  substituted  where  the  proximity  of 
other  parts  will  not  allow  of  increased  sizes  and 
hardened  steel  for  studs  and  shafts  that  have  shown 
more  than  their  share  of  wear.  The  very  ingenuity 
with  which  these  changes  of  design  are  made  appeals 
to  boys  and  sets  them  to  thinking  for  themselves. 

Neither  of  these  methods  violates  any  policy  that 

will  bring  a' school  legitimate  enemies.  The  parts which  are  made  for  other  concerns  may  be  sold  for 
cash  or  exchanged  for  machinery  needed  for  the 
school.  The  rebuilt  machinery  should  usually  be  used 
in  the  school  for  a  time,  at  least,  as  an  object  lesson 
and  then  exchanged  or  sold.  There  is  always  need  of 
new  equipment  in  a  live  school,  even  if  for  no  other 
reason  than  to  keep  up  with  changes  in  the  design  of 
commercial  machinery. 

Fixture  for  Planing  Grinding 
Machine  Columns 

By  J.  H.  Vincent 

Work-holding  fixtures  are  used  extensively  in  the 
plant  of  the  Oakley  Machine  Tool  Co.,  the  accompanying 
illustration  giving  a  good  example  of  how  the  work  is 
handled  in  the  planing  department  there.  The  castings 
shown  on  the  table  are  columns  for  a  toolroom  grinding 
machine,  three  of  them  being  held  at  a  time  by  four 
fixtures  of  the  type  shown,  while  the  vertical  ways  are 
being  planed. 

The  fixture  is  so  designed  that  one  side  supports 
the  flat  base  of  the  column,  which  is  fastened  to  it  by 
the  clamps  A,  and  also  takes  the  thrust  of  the  cut.  A 
large  circular  boss  on  the  other  side  fits  into  the  small 
end  of  the  next  column  casting,  thus  providing  a  solid 
support.  Removing  and  replacing  castings  can  be  done 
easily  and  quickly. 

PLAXING   FIXTIKE   FOK  HOLUlNc;    e;HlXDl.\a-ilAOHINE 

rot-i'Mxs 



May  20,   1920 Get  Increased  Production — With  Improved  Machinery 
1079 

The  Manufacture  of  Single- 
Cylinder  Gasoline  Engines 

By  J.  V.  HUNTER 

Western   Eilitof,  AiHcrican   Machinist 

If  present  indications  are  any  guide  to  the  fu- 
ture of  the  gas-engine  industry,  the  next  few 

years  will  witness  remarkable  strides  in  the 

commercial  development  of  this  source  of  power. 

The  folloxving  article  details  many  of  the  ma- 
chining methods  of  one  very  successful  manu- 

facturer of  gas  en,gines. 

THE  Fuller  &  Johnson  Manufacturing  Co.,  Madison, 

Wis.,  has  for  many  years,  specialized  and  success- 
fully manufactured  a  varied  line  of  single-cylinder 

type  gasoline  engines  which  meet  the  demand  for  small 
and  moderate  sized  power  units.  By  confining  its  efforts 
to  a  few  standard  sizes,  this  company  has  been  able  to 
produce  engines  on  an  interchangeable-part  basis  which 
not  only  facilitates  the  work  in  its  own  plant  but  makes 
it  possible  to  render  the  users  quick  service  in  the 
matter  of  repair  parts. 

In  studying  the  methods  employed  in  manufacturing 
these  engines,  we  may  well  start  with  the  machining  of 

the  engine  base.  In  some  types  of 'engines  covered  in 
this  article,  the  base  serves  as -a' support  for  the  com- 

bined cylinder  and  water  hopper  and  main  bearings  in 
one  series,while  in  others,  the  cylinder,  water  hopper  and 
main  bearing  supports  are  cast  en  bloc.  The  prelimin- 

ary machining  operations  on  the  first-mentioned  type 
base  are  shown  in  Fig.  1.  The  base  is  set  up  on  an  open- 
side  planing  machine  and  the  cylinder  supports,  main 
bearing  blocks  and  minor  surfaces  on  the  frame  are  fin- 
ished-planed. 

The  mounting  screw  holes  for  the  upper  works  of  the 
engine  are  next  drilled  in  the  base.  A  heavy  cast-iron 
jig,  Fig.  2,  of  ribbed  construction  is  used  to  locate  the 
holes.  The  jig  is  positioned  by  means  of  stops  mounted 
in  the  C-clamps  A  which  bear  against  the  machined  sur- 

faces cf  the  main  bearing  b!ocks  as  gaging  points.  Ths 
jig  i;:  held  in  place  by  means  of  the  hook  bolts  B. 

In  this  plant  the  babbitting  operations  on  the  main 
bearings  follow  the  drilling.  The  babbitting  jig  used  for 
this  operation  is  shown  as  applied  to  the  base  of  a 
medium-sized  engine,  Fig.  3,  and  shows  the  pins  A  which 
locate  it  for  position  and  height  so  that  the  mandrel  B 
will  give  the  correct  thickness  of  babbitt  throughout  the 
full  length  of  the  bearings.  The  babbitt  is  prevented 
from  running  out  on  the  ends  by  the  flanges  C  which 
are  held  in  place  by  the  thumb  nuts  D.  The  molten  metal 
is  poured  through  the  holes  E. 
One  cf  the  drill  jigs  for  drilling  the  main-bearing 

cap-mounting  screw  holes  is  shown  in  the  illustration, 
Fig  4.  The  jig  is  aligned  in  correct  position  by  means 
of  the  babbitted  crankshaft  bearings. 

Machining  the  Cylinders 

The  methods  of  machining  the  cylinders  vary,  depend- 
ing upon  the  size  of  the  engine.  The  larger  units,  which 

are  not  made  in  large  quantities,  are  handled  by  methods 
requiring  fewer  special  fixtures  than  are  used  for  the 
smaller  engines  manufactured  in  greater  numbers.  A 

large  cylinder  is  shown  being  bored  on  a  horizontal  bor- 
ing machine.  Fig.  5,  using  a  special  fixture  A  for  holding 

the  base  of  the  cylinder,  and  clamping  the  crossbar  B 
which  extends  over  the  water  hopper  C.  A  somewhat 
similar  cylinder  is  shown  clamped  to  the  table  of  a 
Gisholt  vertical  boring  machine.  Fig.  6,  for  finishing  the 

:-,urface;;  A  and  B.  The  upper  end  of  the  cylinder  is 
steadied  and  supported  by  a  bushing  which  fits  in  the 

FIG.    1.      PL.XNINO    A    GAS-ENGINK-BED   CASTING FIG.  2.     DRil^L,  Jlu  CUV  INKING  TOP  FACE  OP  ENGINE  BA.SE 
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FIG.    3.      BABBITTING   CRANKSHAFT    BEARINGS 

bore  of  the  cylinder  and  revolves  on  the  spindle  C  held 
in  the  toolpost  D. 

Another  type  of  cylinder  is  bored  and  reamed  in  a 
special  Gisholt  machine  which  has  been  fitted  with  a 
combination  fixture  and  carriage  A,  Fig.  7.  The  main 
spindle  is  used  to  drive  the  boring  bar  B,  which  carries 
interchangeable  cutters  and  reamers.  After  a  rough 
cutter  has  been  passed  through  the  bore,  the  reamer  C 
is  put  on  the  bar  and  a  finishing  cut  taken.  The  accu- 

racy of  this  reaming  has  not  been  questioned,  and  so  far 
it  has  been  found  unnecessary  to  internally  grind  these 
bores. 

A  rather  remarkable  method  has  been  devised  for  bor- 
ing and  finishing  some  of  the  smaller  cylinders.  The 

casting  A,  Fig.  8,  is  held  in  the  large  fixture  B  which  is 
mounted  on  the  live  spindle  of  a  turret  lathe.  The  vari- 

ous tools  required  for  boring  and  reaming  the  cylinder 
and  facing  the  ends  are  carried  on  the  turret  head  of  the 
machine.     One  of  the  finished  castings  is  shown  at  C. 

A  special  Gisholt  machine  has  been  fitted  up  for  facing 
the  base  of  the  cylinder  and  drilling  the  mounting  holes 
in  one  set-up.  The  cylinder  A,  Fig.  9,  is  held  in  a  fixture 
fixed  to  the  lathe  carriage.  This  fixture  is  provided  with 
a  mandrel  which  fits  the  finished  bore  and  aligns  the 

cylinder  for  the  facing  and  drilling  operations.  The 

facing  operation  is  done  by  the  large  inserted-tooth 
milling  cutter  A,  shown  in  Fig.  10,  which  is  mounted  on 
the  main  spindle  of  the  machine.  The  drilling  of  the 
holes  is  accomplished  by  the  attachment  B  built  on  the 
headstock.  This  device  contains  six  drills  correctly 
spaced  and  guided  by  the  bushed  frame  C.  The  frame 
is  mounted  on  the  sliding  studs  £)  and  held  against  the 

woi-k  by  springs.     When  the  holes  are  drilled  through. 

FIG.    5.      BORING  LARGE  ENGINE   CYLINDER  ON  GISHOLT  HORIZONTAL  MACHINE 

FIG.    4.     DRILL  JIG   LOCATED   BY   BABBITTED   BEARINGS 

an   automatic  device  trips  the   feed   and   reverses   the 
carriage. 

For  drilling  the  small  combination  engine  base  and 
cylinder  units,  similar  to  A,  Fig.  11,  a  rather  unique  jig 
is  used.  The  cylinder  B  is  mounted  and  positioned  on 
the  mandrel  C,  while  the  drill  is  guided  by  the  bushings 

  D.     The  small  jackscrew  E  is 
B  '     used  to  support  the  sides  of 

p^^^  the  casting  during  the  drilling 
operations.  Greater  detail  of 
this  jig  may  be  seen  in  Fig. 
12.  Pulling  out  the  stud 
handle  A,  permits  detail  B  to 
be  slipped  from  the  mandrel, 
thus  allowing  the  easy  re- 

moval of  the  cylinder.  The 
leaf  C  is  held  in  position  by 
the  pin  D  and  when  not  in 

use  swings  upward  which  al- 
lows further  quick  loading 

and  unloading  of  the  jig. 

In  the  same  setting  certain 
counterboring  and  facing 
operations  on  the  bosses  are 
performed.  In  order  that 

the  operator  may  know  ex- 
actly how  far  to  lower  the 

spindle     during    these    oper- 
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FIG.  6.     TURNING  OUTSIDE  TLANGES  OF  CYLINDER 

ations,  the  shaft  handle  of  the  spindle  feed  rack  has  been 
fitted  with  a  graduated  brass  dial  A,  Fig.  13,  one  com- 

plete revolution  of  the  dial,  which  is  graduated  in  16ths, 
indicating  a  feed  of  5  in.  of  the  machine  spindle. 

A  very  serviceable  fixture  A,  Fig  14,  is  provided  for 
handling  a  drilling  jig  under  a  Fox  multiple  drilling  ma- 
chine. 

The  base  of  this  fixture  has  two  ways  B,  upon 
which  a  saddle  C  slides.  This  saddle  is  pulled  back 
and  forth  by  means  of  the  continuous  chain  D  which  is 
driven  over  a  socket  by  the  handle  E.  The  fixture  is 
drawn  to  the  front  of  the  machine  and  the  cylinder 
slipped  over  the  center  mandrel.  This  brings  the  base 
of  the  cylinder  inside  of  the  flange  F  which  is  then 
aligned  and  held  in  place  by  driving  in  a  long  taper 
wedge  G.    The  saddle  is  then  disposed  in  correct  posi- 

PIG.   13. DISK  FOR  DETERMINING   DEPTH   OF 
COUNTERBORING 

tion  under  the  drills  by  an  indexing  pin.  The  drills  are 
guided  by  the  jig  plate  H  which  slips  over  the  end  of 
the  center  mandrel  and  is  held  in  place  by  a  pin  I. 

After  the  holes  are  drilled  the  jig  plate  is  removed 
and  the  saddle  pulled  back  until  caught  by  a  second 
indexing  pin  which  lines  the  cylinder  up  with  the  three 
tapping  spindles  J. 

The  cylinders  of  the  larger  types  of  engines  are  given 
a  hydrostatic  test  at  100-lb.  pressure  to  insure  against 
the  possibility  of  leakage  Since  the  engines  are  cooled 
by  the  water-evaporation  method,  the  hopper  A,  Fig  15, 

FIG.    7.      SPECIAL   MACHINE  FOR  BORING  AND  REAMING  CYLINDERS 
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FIG.  14. SLIDING  SADDLE  FOR  St^PPOUT  OP 
DHILL  .Tir; 

in  which  the  cooling  water  is  evaporated  by  the  heat  of 
the  engine,  must  be  tested  at  the  same  time.  It  is  closed 
during  the  test,  by  a  large  plate  and  gasket  B,  in  which 
are  provided  both  the  water  inlet  and  air  escape  cocks 
and  similarly  both  ends  of  the  cylinder  are  closed  by 
large  flanges  and  gaskets  C. 

An  Automatic   Drill-Releasing   Device 
for  Barrel  Drills 

By  Jack  Finlay 
I^iUigow,  .V,  .s.  W..  Au.stiiilia 

The  illustration  shows  a  releasing  drill  holder  used 
on  the  P.  &  W.  barrel  drilling  machines  in  the  Com- 

monwealth Small  Arms  factory  in  New  South  Wales. 
The  device  has  been  in  use  here  for  about  six  years, 
having  been  designed  by  A.  C.  Wright,  now  associated 
with  the  New  England  Westinghouse  Rifle  plant. 

The  body  A  of  the  device  is  of  cast  iron,  to  which  is 
attached  by  fillister-head  screws  not  shown  in  the  draw- 

ing, the  steel  shank  B.  This  shank  fastens  to  the  saddle 
of  the  drilling  machine  and  its  threaded  end  receives  the 

fittings  attaching  it  to  the  high-pressure  oil  supply. 
The  part  C  is  of  mild  steel,  case-hardened  and  ground 

all  over,  and  is  the  part 
which  receives  the  .shank  of 
the  barrel  drills.  These  fit  in 
the  tapered  hole  at  the 
outer  end,  and  are  held  by 
the  ring  nut  D  and  a  key  in 
the  smaller  end.  A  knurled 
ring  E,  pinned  to  part  C, 
holds  it  against  the  effort  re- 

quired to  tighten  the  nut  D. 
Bronze  bushings  F  and  G  are 
pressed    into    the   body    and 

l''JG.    1:').       TE.STl.NU    CYLLNOKK    i  A.STIiNK  ;.S     KOK    T^KAKAOE 

shank.  Very  accurate  work  is  necessary  in  sizing  these 
bushings  and  part  C,  for  the  reason  that  while  the 
latter  must  turn  in  the  bushings  the  joint  must  be  cap- 

able of  holding  oil  at  the  enormously  high  pressures  used 
in  this  work. 

A  collar  H  fastens  upon  the  outer  end  of  the  body  A 
by  means  of  fillister-head  screws  and  abuts  against  a 
shoulder  on  part  C.  The  friction  of  this  joint  (between 
the  shoulder  on  C  and  the  collar  H)  is  what  holds  the 
drill  from  turning.  The  coil  spring  I  holds  these  faces 
normally  in  contact,  but  it  is  the  oil  pressure — in  these 
machines,  something  like  600  lb.  per  square  inch — - 
against  the  small  end  of  C  that  furnishes  the  real  hold- 

ing power. 
So  long  as  the  drilling  is  proceeding  satisfactorily 

there  is  no  relative  movement  of  the  parts,  but  if  a 

drill  "bugs"  in  the  barrel  it  overcomes  the  frictional 
resistance  and  begins  to  rotate,  carrying  part  C  with  it. 
As  the  saddle  of  the  machine  continues  to  advance,  part 
C  is  pressed  back  against  the  pressure  of  the  oil  and  the 
action  of  the  spring  /,  until  the  hole  J  in  part  C  coin- 

cides with  the  annular  chamber  K  in  the  bushing  F  and 
oil  under  high  pressure  escapes  through  hole  L  and 
thus  to  a  pressure-operated  kick-off  which  stops  the 
machine.  The  operator,  his  attention  called  by  the  stop- 

page of  the  machine,  shuts  off  the  oil  and  releases  the 
clogged  drill.  A  small  drain  hole  M  in  part  C  provides 
for  the  escape  of  any  oil  that  may  leak  past  bushing  G 
and  thus  prevents  accumulation  of  too  great  pressure 
upon  the  frictional  driving  surfaces. 

///r^rr,n,,„„„„;  t^ 

RELEASING    DKILL    HOLDER    FOR    HARREL    DRILLS 
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Knowing  Your  Insurance  Policy — III 
By  CHESLA  C,  SHERLOCK 

The  premium  paid  on  a  policy  should  be  pro- 
portionate to  the  risk,  and  if  the  rish  should 

change  the  premium  rate  should  change.  This 
merely  provides  protection  to  the  insurer.  The 
method  of  payment  of  premiums,  particularly  in 
regard  to  the  troublesome  question  of  promissory 
notes,  is  fully  treated.  The  importance  of  a  clear 
and  definite  agreement  between  the  insurer  and 
the  assured  cannot  be  too  strongly  emphasized. 

(Part   It   appeared    in   our   May   IS   issue.) 

MUCH  of  the  litigation  that  arises  in  regard  to 
insurance  contracts  grows  out  of  the  agreement 
concerning  the  premium,  the  payment  of  it,  or 

the  failure  to  pay,  and  the  multitude  of  questions  which 
surround  all  of  these  considerations.  The  premium  is 
in  fact,  the  very  backbone  of  the  contract  and  it  is 
here  that  we  find  most  of  the  legal  questions  arising 
under  insurance  contracts  centering. 

Emerigon,  an  early  authority  on  insurance,  defines  it 

as  follows:  "The  premium  is  the  price  of  the  peril 
against  which  the  insurer  guarantees  in  case  of  accident 

to  the  subject  insured.  .  .  .  It  is  the  cost  of  insur- 
ance. The  word  premium  comes  either  from  the  word 

'praemium,'  signifying  'price,'  or  from  the  word  'primo,' 
because  formerly  the  premium  was  paid  before  all  and 

at  the  time  of  signing  the  policy."  Anderson,  another 
authority,  gives  it  this  definition:  "The  sum  paid  for 
undertaking  the  risk  in  a  contract  of  insurance."    ^ 

Importance  of  the  Premium 

It  should  be  remembered  in  the  first  place  that  the 
premium  is  the  real  reason  for  the  insurer  undertaking 
the  risk;  and  in  one  sense  it  may  be  said  to  be  the 
real  reason  for  the  contract  of  insurance  itself, 
although,  from  the  standpoint  of  the  assured,  the  real 
reason  is  the  need  for  protection  from  the  risk.  Since 
it  is  one  of  the  very  important  or  pivotal  reasons  for 
the  existence  of  the  contract  of  insurance  itself,  the 
law  has  been  very  jealous  of  it,  both  in  placing  safe- 

guards around  it,  and  in  protecting  the  respective 
interests  of  the  parties  concerning  it. 

In  the  first  place,  it  is  required  that  the  amount  of 
the  premium  or  the  rate  per  cent  shall  be  shown  in 
the  face  of  the  policy  itself.  While  it  has  long  been 
held  that  it  is  not  absolutely  necessary  for  the  partie.'? 
to  expressly  agree  to  all  the  details  of  a  written  and 
printed  contract  such  as  a  policy  of  insurance  always 
is,  the  courts  have  held  that  the  premium  amount  is 
such  an  important  element  of  the  contract  of  insurance 
that  it  must  be  expressly  agreed  to,  in  order  to  validate 
the  contract.  There  is  this  important  exception,  how- 

ever, that,  if  the  premium  amount,  or  the  rate,  is  not 
expressed,  it  must  be  possible  from  the  terms  of  the 
policy  or  contract  itself  to  ascertain  with  reasonable 
certainty  what  it  is. 

Emerigon  has  said :  "If  there  be  neither  a  premium 
stipulated  nor  implied,  it  is  certain  there  is  not  the 
whole  of  the  contract  or  that  it  is  a  contract  of  quite 
a  different  kind  from  insurance." 

It  is  well  settled  at  law  that  the  premium  is  not 
due  until  the  risk  to  the  insurer  attaches;  or,  as  it  is 
usually  stated,  the  contract  is  not  in  force  until  the 
premium  has  been  paid. 

The  premium  is  part  of  the  consideration  of  the 
contract.  In  fact,  so  far  as  the  insurer  is  concerned, 
it  is  the  consideration,  and  those  who  understand  the 
elements  of  a  valid  contract  know  how  important  it 
is  to  have  the  proper  consideration.  If  the  considera- 

tion is  inadequate  or  fails,  the  contract  itself  fails. 
It  is  a  well-known  fact  that  the  courts  will  declare 
a  contract  of  no  force  or  effect,  merely  because  of 
the  lack  of  proper  consideration.  So  it  is  in  respect 
to  the  contract  of  insurance.  Since  the  premium  in  this 
sense  is  the  consideration,  it  follows  that  it  must  be 
adequate  or  the  contract  of  insurance  will  fail. 

This  is  the  first  important  fact  to  bear  in  mind 
concerning  insurance  premiums.  If  the  policy  does 
not  meet  these  conditions  regarding  premiums,  or  if 
the  agent  in  his  anxiety  to  do  business  attempts  to 
circumvent  the  evident  intent  of  the  law,  have  nothing 
to  do  with  the  matter  if  you  desire  the  protection  that 
is  at  the  basis  of  every  attempt  to  secure  such  a  policy. 

The  Element  of  Risk 

The  premium  must  correspond  at  all  times  to  the 
risk.  If  the  risk  increases,  then  the  premium  must 
increase.  Business  men  may  be  surprised  at  this  state- 

ment, but  it  is  grounded  in  ample  authority.  Joyce, 

one  of  the  leading  authorities  on  insurance,  says :  "But 
the  premiums  m.ust  grow  higher  as  the  risk  increases; 
for,  as  we  have  before  noted,  the  division  and  the 
distribution  of  liability  among  a  large  number  of  per- 

sons subjected  to  like  risks  minimizes  the  loss,  and  the 
premium  must  be  such  that  it  will  be  safe  for  the 
company  to  insure,  and  not  so  large  that  the  insured 
cannot  afford  to  effect  a  policy;  so  that  although  the 
insurer  may  undoubtedly  assume  the  risk  without  any 
conditions  upon  the  assured,  the  premium  being  the  sole 
consideration,  nevertheless  it  is  for  the  benefit  of  all 
parties  concerned  that  the  risk  be  not  increased  during 
the  term  of  insurance.  An  increase  of  risk  which  is 
substantial  and  continued  is  a  direct  and  certain  injury 
to  the  insurer,  and  changes  the  basis  upon  which  the 

contract  of  insurance  rests." 
The  courts  long  ago  wisely  adopted  the  rule  that  the 

premium  should  be  sufficient  to  make  it  safe  for  the 
company  to  insure,  but  that  it  should  not  be  so  high 
as  to  prevent  the  assured  from  accepting  the  policy. 

Joyce  states:  "The  rate  of  the  premium  should  be  so 
computed,  and  an  adequate  premium  demanded,  that  the 
insurer  can  safely  assume  the  risk  and  the  assured  may 

afford  to  insure."  The  courts  have  never  attempted  to 
concern  themselves  with  rate-fixing,  and  we  believe 
wisely.  That  is  a  matter  entirely  on  the  side  and  not 
involved  in  the  broad  legal  principles  governing  such 
contracts.  The  courts  have  required,  though,  that  the 
parties  shall  agree  upon  a  rate  and  they  have  laid 
down,  with  legislative  aid,  certain  restrictions  as  to  how 
they  should  reach  that  agreement,  but  they  have  never 
attempted  to  enter  the  field  of  rate-fixing. 

But  one  thing  is  very  certain,  and  it  should  be  written 
in  letters  a  mountain  high.     This  is  that  the  assured. 
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seeking  protection  for  his  property  against  a  certain 
risk,  caiairtt  increase  the  hazard  after  he  has  secured 
a  poUcy  and  paid  a  premium  on  a  given  risk,  and 
expect  to  hcfld  the  insurer  liable  for  any  damage  that 
may  arise  to  the  property  from  such  increased  risk. 

It  is  a  fundamental  proposition  in  the  law  of  contracts 
that  the  entire  liability  of  the  parties  rests  in  the 
meeting  of  the  minds  of  the  parties,  presumably  as 
expressed  in  the  written  instrument.  If  the  parties  to 
an  insurance  contract  agree  that  the  risk  is  such  and 

such  and 'f hat  the  premium  on  this  risk  is  so  much,  that 
and  that  ̂ only  is  the  basis  of  their  contract.  So  long 
as  the  facte  remain  this  way  the  parties  will  be  abso- 

lutely bound  according  to  the  policy. 
But  the  insurer  never  contemplated  that  he  should 

be  bound  in  like  fashion  in  case  the  risk  should  be 
increased  two-fold,  we  will  say.  He  assumes  that  the 
risk  will  remain  the  same  and  he  has  a  right  to  make 
this  assumption.  He  assumes,  and  he  has  the  right, 
that  in  case  the  risk  is  increased  that  the  assured, 
if  he  has  no  way  of  preventing  it,  will  promptly  inform 
him  and  a  new  contract  covering  the  new  situation  will 
be  drawn  up,  and  the  increased  premium  on  the 
increased  Tisk  paid. 

Violation  of  Contract  by  Change  of  Risk 

This  is  just  what  the  law  intends  that  the  parties 
shall  do;  or  else  it  assumes  that  they  understand  that, 
the  essence  of  the  old  contract  having  failed,  it  is  no 
longer  in  force  and  effect  so  far  as  the  increased  risk 
is  concerned.  Says  the  Connecticut  court,  in  this  con- 

nection: ""The  insurer  undertakes,  for  a  comparatively 
small  premnmn,  to  guarantee  the  assured  against  loss 
or  damage  ttpan  the  exact  terms  and  conditions  agreed 

upon." The  stipulations  and  the  conditions  of  an  insurance 
contract  are  deemed  a  part  of  the  consideration  of  such 
contract  and  the  non-observance  by  the  assured  of  these 
stipulations  and  conditions,  or  a  failure  by  him  to  per- 

form them,  will  release  the  insurer.  Business  men 
Eeldom  stop  to  think  of  this  important  fact  or  to  realize 
how  often,  in  the  course  of  a  year  they  are  really 

•without  insurance  protection  at  all  simply  because  they 
have  failed  in  their  legal  obligations  under  the  con- 
tract. 

Says  an  Iowa  case:  "A  contract  of  insurance,  though 
unilateral  in  form,  may  contain  covenants  of  the  assured 
as  well  as  of  the  underwriters  and  mutual  agreements  of 
the  parties,  and  some  of  the  covenants  may  be  in  the 
nature  of  warranties  and  conditions  precedent  on  the 
part  of  the  assured,  while  others  may  be  in  the  nature 
of  obligations  imposed  by  conditions  limiting  or  meas- 

uring the  underwriter's  liability.  The  covenants  of  the 
insurers  are,  for  the  most  part,  if  not  entirely,depend- 
ent  upon  the  covenants  or  obligations  of  the  assured, 
expressed  or  implied  in  the  policy ;  and  even  though  the 
policy  is  subscribed  only  by  the  underwriters  it  evi- 

dences the  contract  entered  into  by  both  parties." 
In  fact,  it  is  a  general  rule  among  the  authorities 

that  the  premium  is  the  essence  of  the  contract  of 

insurance.  One  authority  states:  ".  .  .  the  pre- 
mium paid  by  the  assured  and  the  peril  assumed  by 

the  insurer  are  two  correlatives,  inseparable  from  each 
other.  Their  union  constitutes  the  essence  of  the  con- 

tract." While  the  courts  do  not  concern  themselves  with  rate 
making,  they  are  concerned  that  the  rate  shall  be 
equitable  and  reasonable  in  view  of  the  risk.    Emerigon 

has  said  in  this  respect :  "An  equality  is  to  be  preserved 
between  the  premium  paid  the  insurer  and  the  peril 
for  which  he  makes  himself  responsible.  .  .  .  The 
premium,  says  Pothier,  to  be  equitable,  ought  to  be  a 

fair  price  for  the  risks  which  the  insurer  assumes." 
Arnould,  an  authority  on  marine  insurance,  has  said, 

speaking  of  this  point:  "The  underwriter  pays  no  loss 
except  with  reference  to  the  sum  on  which  he  is  paid 
a  premium;  the  whole  sum,  if  the  loss  be  total,  some 

aliquot  part  of  the  sum  if  the  loss  be  partial." 
Importance  op  the  Original  Agreement 

Since  the  courts  will  have  none  of  the  matter  of 
agreeing  as  to  the  reasonableness  of  the  rates,  other 
than  to  deal  in  specific  cases  and  determine  them  on 
principles,  they  have  adopted  the  rule  that  the  agree- 

ment between  the  parties  as  to  the  rate  shall  govern 
and  it  will  be  presumed  to  be  reasonable  until  contrary 
showing  is  made.  In  fact,  in  the  vast  majority  of  the 
cases,  the  agreement  between  the  parties  as  to  the  rate 
will  govern  absolutely  and  the  courts  will  not  interfere 
with  it. 

In  fact,  one  of  the  very  first  authorities  on  this  point 

said:  "The  rate  agreed  upon  by  the  parties  must  be 
taken  to  be  a  just  one.  ...  If  at  the  outset  the 
nature  of  the  risk  has  been  fully  declared,  the  insurer 
will  not  be  permitted  to  dispute  the  payment  of  the  loss 
under  the  pretext  of  the  smallness  of  the  amount  of  the 

stipulated  premium." 
The  fairness  of  this  rule  should  appeal  to  all.  If  the 

assured  be  required  to  maintain  the  same  risk  or  peril 
that  he  agrees  to  in  the  beginning,  then  there  is  nothing 
unfair  in  requiring  that  the  insurer  shall  be  required 
to  stick  by  his  guns  and  make  good  on  the  basis  on 
which  he  was  willing  at  the  time  to  assume  the  risk 
and  enter  into  the  contract. 

Most  of  the  states  have  laws  in  which  it  is  declared 
to  be  illegal  for  the  insurer  or  his  agents  to  discriminate 
in  regard  to  rates  or  to  offer  rebates  to  certain  persons 
as  an  inducement  to  insure.  This  is  only  a  desire 
to  maintain  a  fairness  in  rates  to  all  parties  concerned, 
to  guarantee  an  adequate  rate  to  the  insurance  company 
on  every  risk  and  to  guarantee  to  the  assured  that  he 
will  have  the  maximum  protection  at  the  same  price 
that  others  are  paying  for  it.  It  is  not,  however,  a 
discrimination  to  offer  to  rebate,  if  the  matter  goes  no 
further  than  that,  nor  is  it  a  discrimination  to  require 
that  one  seeking  a  mortgage  loan  of  a  company  should 
take  out  a  life  insurance  policy  with  the  company. 

Method  of  Payment  of  Premium 

The  payment  of  the  premium  must  be  in  accordance 
with  the  terms  of  the  policy  or  contract.  If  certain 
stipulations  are  contained  in  such  contract,  they  govern 
the  manner  of  payment,  regardless  of  any  parol  under- 

standing that  the  assured  and  the  agent  of  the  insurer 

may  have.  May,  an  authority,  states :  "When  no  special 
mode  of  payment  is  stipulated  for,  any  mode  of  payment 
which  is  accepted  without  objection  on  the  part  of  the 

insurer  or  their  agent,  will  suffice."  This  seems  to  be 
generally  accepted  in  custom,  although  some  of  the 
courts  have  been  disposed  to  question  the  broadness 

of  the  assertion  that  "any  mode  of  payment"  would 
suffice.  In  fact,  it  has  been  held  in  some  states,  notably 
New  York,  that  an  insurance  company  may  make  a 
valid  contract  without  requiring  payment  of  any  pre- mium. 

It  is  a  general  rule  that  where  the  policy  calls  for 
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the  payment  of  a  certain  sum  annually  that  it  is  to 
be  paid  in  advance  and  not  at  the  end  of  the  year, 

although  there  is  nothing-  to  prevent  the  parties  enter- 
ing into  a  contract  to  the  contrary.  In  fact,  many  of 

the  marine  contracts  are  payable  only  at  the  end  of  the 
voyage,  when  the  ship  has  delivered  its  cargo. 

Annual  premiums  payable  in  advance  are  not  a  debt, 
although  the  premium  may  be  in  some  cases  enforce- 

able as  a  debt  by  the  insurer  independent  of  the  for- 
feiture of  the  contract  itself.  In  one  case,  it  was  said : 

"It  (the  company)  could  not  have  sued  and  recovered 
from  him  that  or  any  subsequent  year's  premium;  its 
remedy  was  provided  against  the  insured  by  the  for- 

feiture of  all  of  his  money  previously  paid  and  the  rights 

under  the  policy." 
It  has  been  held  again  and  again  that  a  mere  agree- 

ment to  pay  a  premium  when  due  is  not  sufficient  to 
prevent  a  forfeiture  of  the  policy.  In  fire  and  marine 
contracts  it  is  generally  held  that  the  payment  of  the 
premium  is  not  generally  a  condition  precedent.  Fail- 

ure to  pay  on  the  day  stipulated  forfeits  the  policy  and 
the  rights  thereunder. 

The  Payment  of  Premium  by  Note 

The  viddespread  use  of  the  promissory  note  in  the 
payment  of  insurance  premiums  has  raised  many  ques- 

tions as  to  whether  or  not  it  amounts  to  "payment" 
within  the  meaning  of  the  policies  and  of  the  law.  It 
is  a  general  rule  of  law  that  the  in.surance  company 
has  implied  power  to  accept  promissory  notes  in  pay- 

ment of  premiums.  It  was  held  in  a  Kentucky  case  that 
such  payment  was  good  even  though  the  policy  provided 
for  payment  in  cash. 

In  an  Oregon  case  it  was  held  that  an  agent  cannot, 
without  authority  therefor,  receive  payment  of  premium 
notes  which  he  has  received  and  sent  to  the  insurer. 
And  in  Kentucky,  it  was  held  that  if  the  insured  gives 
a  note  for  the  first  premium  payable  to  the  agent  as 

"agent"  and  this  is  accepted  by  the  company,  it  is  a  note 
received  for  the  premium,  and  its  nonpayment  at 
maturity  forfeits  the  policy,  the  latter  stipulating  that 
if  notes  for  premiums  should  not  be  paid  there  shall 
be  a  forfeiture.  It  was  also  held  that  the  ruling  was 
not  changed  by  the  fact  that  the  agent  had  receipted  for 
the  premiums  as  for  a  cash  premium  paid. 

It  has  been  held  again  and  again  that  a  note  is  not 

payment  where  it  is  expressly  stipulated  tha'.  the  agent 
has  no  power  to  extend  credit  or  time  of  payment  of 
premium.  In  Maine  it  was  held  that  a  partnership  is 
not  bound  by  a  note  given  by  a  member  of  the  firm 
in  the  firm  name  for  the  premium  on  the  insurance  of 

such  member's  property,  such  act  not  being  within  the 
scope  of  the  partner's  authority  to  bind  the  firm.  And 
in  Michigan  it  was  held  that  if  a  note  is  given  and  a 
receipt  issued  that  it  is  sufficient  payment  to  prevent 
forfeiture.  A  number  of  cases  hold  that  there  is  a 
waiver  of  actual  payment  of  the  initial  premium  where 
the  insurer  accepts  notes  therefor,  delivers  the  policy 
and  gives  a  receipt  stating  that  the  premium  has  been 
paid  by  notes. 

It  is  well  settled  that  the  acceptance  of  a  premium 
note  operates  to  put  the  policy  in  force  from  date  of 
acceptance  and  that  the  agent  is,  in  case  of  nonpayment 
of  note,  liable  therefor,  and  that  the  note  is  to  be 
deemed  as  so  much  cash.  Where  the  agent  pays  the 
premium  and  takes  the  note  of  the  assured,  the  courts 
hold  that  this  amounts  to  a  loan  on  the  part  of  the  agent 
to  the  assured. 

It  may,  however,  be  stipulated  that  the  note  is  not 
payment  of  the  premium  but  merely  an  extension  of 
time,  and  if  not  paid  when  due  the  company  is  not 
liable  for  the  period  that  it  remains  unpaid.  In  a 
Wisconsin  case,  it  was  held  that  a  condition  is  valid  in 
a  mutual  company  policy  that  if  a  note  taken  for  a 
cash  payment  is  not  paid  within  sixty  days  after  due, 

"all  obligations  of  the  company  to  the  insured  until 
such  note  is  paid  are  suspended." 

In  a  New  York  case,  the  court  said:  "But  in  this 
case  it  is  plain  that  the  policy  provides  for  a  lapse  of 
it  upon  the  mere  nonpayment  of  the  annual  premium, 
and  for  a  like  lapse  upon  the  mere  failure  to  pay  at  the 
maturity  any  note  given  like  this  for  an  accrued  pre- 

mium; and  it  is  plain  that  the  parties  intended  that 
these  provisions  of  the  policy  should  apply  to  and  con- 

trol that  part  of  the  transaction  between  them  repre- 
sented by  the  giving  and  the  taking  of  the  note,  and  the 

extension  thereby  of  the  time  for  the  payment  of  the 

premium. 
"It  is  just  as  much  the  case  with  the  contract 

embodied  in  the  note  as  the  contract  embodied  in  the 

policy,  that  one  of  its  conditions  was  that  a  mere  omis- 
sion to  pay  at  maturity  did  not  cause  the  policy  to  be 

void.  The  taking  of  such  note  as  a  means  for  providing 
for  the  premium  was  contemplated  by  the  policy,  and 
hence  by  the  parties  at  the  inception  of  their  relation 
of  insurer  and  insured,  and  therefore  the  payment  of  it 
at  maturity  was  a  consideration  precedent  to  the  con- 

tinuance of  the  policy,  for  so  are  the  terms  of  the  policy 
in  reference  to  it,  and  so  are  the  terms  of  the  note 

itself." 

Summary 

We  have  found,  then,  that  the  premium  is  the  very 
essence  of  the  insurance  contract  and  that  it  is  a  cor- 

relative of  the  risk  and  inseparable  from  it. 
The  premium  must  at  all  times  be  adequate  to  the 

risk  and  the  risk  must  not  be  increased  so  long  as  the 
premium  remains  the  same,  else  the  contract  will  fail 
for   failure    of   consideration. 

The  manner  of  the  payment  is  not  so  important, 
although  the  terms  and  stipulations  of  the  policy  will 
generally  govern  within  reasonable  bounds.  The  point 
is  that  the  manner  of  payment  is  left  entirely  to  the 
agreement  of  the  parties  at  the  time  they  enter  into 
the  contract,  and  they  must  make  payment  according 
to  such  agreement. 

Notes,  or  any  other  form  of  payment,  may  be  accepted 
and  made,  upon  agreement  of  the  parties,  and  ordinarily 
they  will  be  considered  as  so  much  cash,  unless  a  con- 

trary arrangement  is  made  at  the  time. 

Maxims  of  the  National  Safety  Council 
Safety  is  the  corner-stone  of  efliciency.  The  more 

safety  the  less  worry — the  greater  efliciency. 

In  office,  bank,  factory,  on  the  railroad,  or  in  the  mill 
the  most  valuable  man  is  the  careful  man. 

Safety  First  is  more  than  philanthropy.  It  has  now 
become  a  fundamental  factor  in  the  economics  of  busi- 
ness. 

A  preventable  accident  is  a  disgrace  to  the  foreman  in 
whose  gang  it  happens. 

A  good  workman  at  his  best  makes  a  poor  doctor. 
Do  not  trust  him.     Go  to  the  doctor. 
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PERHAPS  not  even  a  majority  of  machine  shops 
have  set  aside  office  space  which  they  dignify  as 

"the  engineering  department."  But  in  most  shops 
it  is  safe  to  say  there  is  someone  who,  as  part  of  his 
duties  at  least,  does  some  preliminary  engineering  of 

the  product.  For  simplicity's  sake,  therefore,  I  shall 
use  the  term  "engineering  department"  in  this  article. 

In  small  job  shops  even  today,  the  customer  will  sit 

down  with  the  shop's  foreman  and  describe  the  device 
he  wants  made — perhaps  amplifying  his  ideas  with  a 
rough  sketch.  The  foreman 
passes  these  ideas  on  to  the 
pattern  maker  and  to  the 
various  machinists  who 
build  the  device,  solving 
their  own  problems  of  de- 

sign, tooling  and  so  on,  as 
they  come  up.  Until  plan- 

ning began  to  develop,  that 
was  the  general  practice. 
In  these  shops,  however, 
where  production  is  highly 
planned,  nothing  is  left  to  the  discretion  of  the  shop; 
it  needs  only  to  follow  the  directions  issued  to  it.  Every 
step  has  been  engineered.  Between  these  two  extremes 

nearly  cverj'  degree  of  preparation  by  the  engineering 
department  may  be  found. 

The  function  of  the  engineering  department  is  to 
study  the  product  and  the  shop  processes  so  that  the 
design  and  manufacture  may  be  most  economical.  It 
acts  as  a  road  roller,  smoothing  the  way  of  the  manu- 

facturing departments.  Completely  accomplished,  the 
factory  will  have  nothing  to  do  but  perform  productive 
work  on  the  product.  Methods  will  be  previously  deter- 

mined for  them. 

Functions  of  Engineering  Department 

This  function  divides  into  two  general  classes;  first, 
designing  the  product  and  the  tools  with  which  it  will 
be  made;  and  second,  furnishing  the  data  which  the 
planning  department  will  use  in  planning  the  production. 

In  some  shops,  of  course,  it  is  not  feasible  to  plan 
the  production  in  detail.  It  would  be  possible  but  not 
sensible.  Strictly  speaking,  a  job  shop  about  to  build 
a  special  intricate  machine,  which  it  has  never  made 
before  and  may  never  make  again,  can  plan  every  step 
of  the  making.  But  the  preliminary  planning  itself 
would  cost  more  than  could  be  saved.  I  only  favor 
planning  when  it  increases  profits.  It  is  only,  as  a  rule, 
when  a  product,  with  only  slight  changes,  is  to  be  run 
in  quantities  that  the  refinements  of  planning  pay. 

Although  it  would  obviously  be  foolish  to  plan  the 
manufacture  of  a  single  special  machine  in  detail,  the 

Part  IV — Engineering  the  Product 
The  importance  and  potver  of  the  engineering 
department  of  a  manufacturing  enterprise  is  apt 
to  vary  directly  with  the  size  of  the  concern,  and 
within  wide  limits.  Here  the  general  prin- 

ciples governing  the  conduct  of  a  well-organized 
engineering  department  are  laid  doivn  in  a  sane 

and  conservative  way. 

engineering  department  may  even  here  prepare  the 
way  to  a  certain  degree,  leaving  much  to  the  discretion 
of  the  men  in  the  shop. 
Among  the  duties  of  design  which  devolve  upon  the 

engineering  department  are  the  following: 
1.  To  adapt  the  product  to  its  use. 
2.  To  so  design  it  that  material  will  not  be  unduly 

wasted. 

3.  To  prevent  labor  waste  due  to  designs  which  are 
clumsy  to  machine  or  to  handle. 

4.  To  specify  raw  materi- 
als and  test  when  necessary. 

5.  To  design  £he  tools, 
jigs  and  fixtures  which  will 
best  serve. 

6.  To  make  as  many  parts 

as  possible  interchangeable 
among    several    assemblies. 

7.  To  design  special  ma- 
chines needed  by  the  shop 

and  to  consult  on  the  pur- 
chase of  new  machines. 

8.  To  decide  whether  parts  shall  be  manufactured  by 
the  shop  or  purchased  outside. 

These  are  the  customary  duties  of  the  engineering 
department,  and  yet  they  are  often  prominent  by  being 
neglected.  I  could  cite  hundreds  of  instances  where 
attention  to  these  items  has  made  great  savings.  For 
instance,  in  one  plant  where  a  plate  had  originally  been 
made  of  l-in.  thick  cast  iron,  the  design  was  changed 
to  copper,  but  the  thickness  was  not  changed.  A  sheet 
of  l-in.  copper  would  serve  the  purpose  equally  well  and 
when  the  change  was  made,  almost  $13,000  was  saved annually. 

Some  manufacturers  take  a  costly  pride  in  "making 
everything  in  their  own  shops."  Not  once,  but  fre- 

quently I  find  shops  equipped  with  automatic  machines. 
The  small  quantities  of  screw-machine  products  used 
require  that  the  set-up  be  changed  at  such  short  inter- 

vals that  it  would  be  much  more  economical  to  buy 
them  outside.  Whether  to  make  or  to  buy  can  be  deter- 

mined to  a  fine  point  by  the  engineering  department 
working  with  the  purchasing  agent  and  the  cost  depart- ment. 

Some  Concrete 

Thoughtless  designers  waste 
ing  a  different  screw  or  bolt 
Admittedly,  screws,  nuts,  bolts 
five  dollar  bill  will  buy  a  lot  of 
was  the  reason  that  one  shop 
had  in  one  year  bought  37,400 
an  average  of  only  203  screws 

Examples 

much  money  by  specify- 
for  many  new  designs, 
and  so  on  cost  little.  A 
them,  which  undoubtedly 
for  which  we  did  work 
screws  of  184  varieties; 
of  each  variety. 
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Stock 
Used 

H  in.Bq. 

A  'n-sq- J  in.sq. 
I  in.sq. 

Stock 

Recommeaded 

A  in.sq. i  in.sq. 

A  insq- A  insq. 

It  was  amusingly  easy  to  eliminate  this.  We  deter- 
mined what  sizes  of  screws,  bolts,  nuts,  nails  and  so 

on  were  most  generally  used,  and  made  those  sizes 
standard.  Then,  if  a  draftsman  wanted  something  that 
was  not  in  stock,  he  had  to  prove  that  nothing  else 
would  do. 

When  we  finished,  we  had  reduced  the  asset  "General 
Stores"  from  $50,000  to  .$30,000.  So,  in  this  alone,  by 
merely  reducing  the  varieties  of  sundry  supplies,  we  so 
reduced  the  quantity  that  $20,000  was  released  from 
the  storeroom. 

Here  is  another  "horrible" — ^but  not  unusual — "ex- 
ample." This  shop  carried  in  stock  nine  sizes  of  square 

brass  rods,  thirty  sizes  of  round  and  twelve  sizes  of 
hexagonal,  besides  much  larger  assortments  of  brass 
and  german  silver,  wire  and  strips,  most  of  which  were 
unnecessary.  We  checked  all  of  these  items  against  the 
designs  and  eliminated  the  need  for  77  per  cent  of 
them.    Four  of  the  parts  alone  showed  this  condition : 
Part 
No.  Name  of  Part  Material 

322A       Binding  post  screw     Brass 
I7B       Special  nut     Brass 

217A       Binding  post  screw     Brass 
9 1 2A       Binding  post  screw     Brass 
tt  in.  stock  used  in  no  other  part  than  322A. 
A  in.  stock  used  in  no  other  part  than     17B. 
I  in.  stock  used  in  no  other  part  than  217A  and  912A. 

Note  that  in  three  of  the  four  cases  the  size  of  the 
material  used  was  reduced.  The  amount  of  money  tied 
up  in  stock  was  not  only  reduced,  but  a  saving  of  a  few 
thousand  dollars  a  year  was  made  due  to  reduced 
material  consumption. 

Very  similar  to  this  saving  is  the  one  that  can  be 
made  by  making  the  same  part  do  for  several  assemblies. 
Too  often  the  only  difference  between  some  of  the  parts 
common  to  two  or  more  assemblies  is  a  slight  difference 
in  a  dimension  which  might  well  be  the  same.  One  shop 
which  turns  out  a  single  type  of  product,  to  the  cus- 

tomer's specification,  formerly  made  every  part  to  order. 
A  study  by  the  engineering  department  showed  that 
more  than  half  of  the  parts  might  well  be  standard. 
These  parts  are  now  manufactured  to  stock,  and  only  a 
few  go  on  special  shop  orders.  This  enables  what  is 
practically  a  job  shop  to  plan  a  good  share  of  its  pro- 

duction with  the  ensuing  econ- 
omies. Some  of  these  savings 

may  seem  small,  but  in  the 
aggregate  they  are  well  worth 
while  in  most  any  shop.  Just 
recently  I  saw  an  instance 

where  nearly  a  hundred  thou- 
sand dpllars  worth  of  new 

machine  tools  had  been  bought 

by  the  shop  without  consult- 
ing the  engineering  depart- 

ment. It  was  found  out  too 
late  that  changes  in  design  of 
the  product  were  under  way 
which  would  make  these  tools 

useless  in  that  plant.  Stu- 
pidity? Not  at  all.  That  shop 

is  unusually  well  run,  but  there 
was  not  quite  close  enough 
contact  between  the  shop  and 
the  engineering  department. 
Point    No.    7   had   been    neg- 

be  mentioned  now  and  then.  In  all  of  the  activities  I 
have  mentioned  it  is  essential  that  the  engineering  de- 

partment work  closely  with  the  shop  and  purchasing 
authorities.  Sometimes  informal  contact  when  specific 
points  come  up  will  do,  but  this  method  offers  chances 
for  consultation  to  be  overlooked. 

Regular  meetings  of  representatives  from  each  of 
these  departments  often  work  well  and  tend  to  sys- 

tematize the  contact.  When  the  practical  obstacles 
which  face  the  shop  and  the  purchasing  agent  are  known 
to  the  engineer,  he  can  usually  work  out  a  design  which 
will  be  a  successful  compromise  between  the  ideas  of  the 
customer,  the  condition  of  the  market  and  the  limita- 

tions of  manufacturing. 

Frequently  the  shop  will  find  it  expedient  to  change 
a  design  slightly  to  fit  its  equipment,  although  with 
proper  contact  the  engineering  department  should  have 
foreseen  this  need.  But  if  such  a  change  must  be  made, 
the  shop  must  notify  the  engineering  department  so  that 
the  drawings  and  perhaps  the  patterns  may  be  changed 
and  the  obsolete  ones  destroyed. 

A  hydro-electric  plant  was  partly  shut  down  for 
several  days  because  this  had  not  been  done  in  the 
shop  which  supplied  its  waterwheels.  Here,  the  shop 
had  seen  fit  to  make  a  slight  change  which  resulted  in 
lengthening  a  certain  part.  When  in  operation  this 
part  failed,  the  hydro-electric  concern  wired  the  shop 
for  a  duplicate.  The  drawings  had  not  been  changed 
and  a  new  part — inches  too  short — was  made  up  by the  shop. 

Changes  Should  Be  Reported  Promptly 

Unless  changes  are  promptly  reported,  obsolete  parts 
may  continue  to  be  made.  This  was  true  to  a  discourag- 

ing degree  in  one  plant  I  know  of.  Here  is  an  instance 
typical  of  dozens  which  turned  up  there. 

It  had  seemed  desirable  to  change  the  location  of  bolt- 
hole  drillings  in  a  cast-iron  door  frame.  When  we 
went  over  the  stock  we  found  that  there  were  two  dif- 

ferent frames  in  stock,  each  bearing  the  same  part 
number.  To  the  casual  observer,  it  would  have  seemed 
that  the  stock  of  this  part  was  348.     As  a  matter  of 

lected.  It  is  blunders  like  these 
which  make  me  sure  that  even 
the  obvious   cnings  may  well 

MATTRIAIOPERATKHONM* 

mCHIfg sna 

\l/5a)0N\3}.93 

INSTftJCTION? 

r<"T       Y'im"-'^--iT->^-if-^m-7.5oz^-i. 

-15.221- 

%."Dri/lforNo.7TaperPin/  V^"* 

afterAssemblingwith  .. '' 

Segment-  No  JJOS"'" 1  lDate:-Jan.l.l9i4 
Drown  by 
Traced  by 

Checked  by 

Approved  by 

Eliiri^E^ 
len^fh  Chamqed  io 
GiVe  More  Clearance 
MfKen  Pinion  & 
Segment 

Drown  :- 
Cf^ecked:- 

5 1  Date:- 4|Date:- 
5|Date:- 

Bloide  Shaft  5i» 

5ca!e:-  Half  Size. 
FIG.    14.      DETAIL   DRAWING   WITH   PROVISION  FOR    NOTING   CHANGES 



May  20,  1920 Get  Increased  Production — With  Improved  Machinery 10B9 

i 

fact,  186  were  obsolete,  having  been  made  up  from  the 
old  drawings  which  had  not  been  changed  until  months 
after  the  design  had  actually  been  changed.  Not  only 
were  there  186  useless  castings  tying  up  money  and 
taking  up  room,  but  time  and  again  production  which 
had  been  planned  on  the  basis  of  the  quantity  shown  in 
stock,  had  been  delayed  until  a  sufficient  quantity  of  the 
new  design  could  be  made  up. 

A  good  form  of  detail  drawing,  with  proper  places 
to  show  changes,  is  shown  in  Fig.  14.  For  convenient 
handling  and  filing  it  is  well  to  make  drawings  84  x  11 
in.,  or  in  multiples  of  that  size,  the  larger  ones  being 
folded  to  the  8i-  x  11-in.  size.  This  permits  all  draw- 

ings to  be  filed  in  ordinary  vertical  letter  files,  is  a  good 
size  for  mailing  and  is  an  economical  cutting  size  both 
for  drawing  paper  and  tracing  cloth. 

It  is  customary  to  file  blueprints  in  sets,  all  of  the 
details  of  an  assembly  together.  This  is  good  practice, 
hut  sometimes  it  is  well  also  to  have  a  file  in  which  all 
drawings  of  similar  parts  such  as  faucets,  swivels,  bolts, 
connecting  rods,  etc.,  will  be  together.  This  is  for 
general  reference  and  prevents  designing  a  new  part 
when  an  old  one,  or  at  least  the  patterns,  tools  and  fix- 

tures for  making  it,  are  already  available.  Before  com- 
mencing to  design,  the  engineer  can  review  this  file. 

So  much  for  the  design  side  of  engineering. 

Duties  of  Engineering  Department 

When  we  come  to  the  "smoothing  out"  phase  of  en- 
gineering, which  prepares  an  order  for  the  shop  we  find 

that  the  engineering  department  should: 
1.  Assign  part  numbers  to  each  part. 
2.  Furnish  lists  of  all  parts  which  make  up  an  as- 

sembly. 
3.  Provide  detail  drawings  of  each  part. 
4.  List  the  operations  and  their  sequence. 
5.  Specify  the  jigs,  tools  and  fixtures  needed  for  each 

operation. 
6.  Provide  tooling  instructions. 
7.  Provide  instructions  as  to  speeds  and  feeds. 

With  these  points  settled  for  each  assembly,  the  plan- 
ning department  can  go  ahead  and  plan  intelligently. 

It  might  seem  that  assigning  part  numbers  is  a 
strictly  clerical  job,  but  actually  it  can  only  be  done  to 
best  advantage  by  someone  thoroughly  acquainted  with 
the  product.  If  a  part  used  in  several  assemblies  is 
given  a  separate  part  number  for  each  assembly,  almost 
invariably  several  of  the  same  part  will  be  carried — 
one  jupply  for  each  number.  Changes,  too,  are  apt  to 
be  made  which  will  often  require  a  change  in  part  num- 

ber and  the  engineering  department  is  the  one  to  know 
first  of  these  changes. 

v*'"hether  or  not  the  production  in  a  shop  is  closely 
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planned,  the  first  step  when  an  order  is  received  is  to 
get  from  the  engineering  department  a  complete  bill  of 
material  or  list  of  the  parts  comprising  the  assembly. 
How  often  have  we  seen  machines  cluttering  up  the 
assembly  floor  waiting  for  a  single  part  which  someone 
forgot  to  order  into  the  shop  weeks  before?  Leaving 
it  to  a  foreman  to  take  off  a  list  of  material  from  a 

blue-print  is  a  risky  method  of  assuming  that  every- 
thing needed  for  an  assembly  will  be  made.  Waiting 

for  an  assembly-floor  shortage  report  to  start  produc- 
tion is  an  expensive  procedure. 

The  parts  list  shown  in  Fig.  15  is  used  by  the  Warner 
Gear  Co.  which  has  a  highly-planned  shop,  making 
automobile  transmissions,  gears,  differentials  and  so 
forth,  in  large  quantities  to  order. 

This  bill  of  material  which  is  filled  in  by  the  engineer- 
ing department  for  each  new  order  shows  the  part 

number,  part  name,  whether  the  part  in  question  is  to 
be  purchased  or  manufactured,  the  number  required 
per  assembly,  the  kind  of  material,  the  symbol  for  the 
material  and  the  dimensions  of  the  rough  stock.  The 
four  blank  columns  on  the  extreme  right  hand  side  of 
the  bill,  are  blacked  in  so  as  to  show  up  white  when 
blueprinted. 

The  Columns  Serve  Various  Purposes 

These  columns  serve  various  purposes.  The  produc- 
tion department  notes  in  them  from  the  stock  record 

the  number  of  pieces  required  for  the  order,  the  number 
of  pieces  on  hand,  and  the  number  of  pieces  necessary 
to  be  purchased.  They  are  used  by  the  cost  department 
for  figuring  the  final  cost  of  the  assembly;  that  is,  by 
assigning  to  one  column,  each  of  the  following  items:, 
material,  labor  and  the  expense  against  each  part. 

On  the  copy  of  the  parts  list  which  goes  to  the  tool- 
designing  department — a  section  of  the  engineering 
department — are  noted  any  parts  which  are  new  or 
which  require  different  machining  from  previous  parts. 
Thfs  aids  the  tool-designing  department  to  determine 
what  new  tools  are  necessary. 

After  going  over  the  parts  list  and  routings  for  the 
new  parts,  the  tool-designing  department  lists  up  all 
new  tools  required  with  the  part  and  operation  number 
on  which  they  are  required.  One  copy  of  this  list  is 
sent  to  the  production  department,  in  order  that  the 
date  each  tool  is  required  may  be  known.  This  list 
after  being  dated  is  sent  back  to  the  tool-designing 
department  to  determine  the  sequence  in  which  the  tools 
must  be  finished. 

The  parts  list  is  really  the  starting  point  for  planning 
throughout  the  shop.  We  will  see  in  detail  how  it  is 
used  in  later  articles. 

"well-planned  shop."  I  want 
to  repeat  that  by  that  I  do 

not  necessarily  mean  "com- 
pletely planned"  or  "rigidly 

planned."  Some  shops  can 
be  completely  planned; 
few  can  safely  be  rigidly 

planned.  The  well-planned 
shop  is  the  one  which  plans 
every  operation  which  can 
economically  be  planned.  In 
many  shops  of  the  job  type, 

the  planning  will  be  confined 
to  smoothing  the  way  for  the 

order  and  most  of  the  plan- 

I  speak  frequently  of  a 
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ning  will  be  the  preliminary  preparation  by  the  engi- 
neering department. 

It  is  evident  from  a  glance  at  the  duties  we  have 
already  listed  as  having  a  bearing  on  planning,  that 
many  of  the  preliminary  activities  of  the  engineering 
department  are  based  on  time  studies.  Both  the  plan- 

ning department  and  the  engineering  department  use 
the  records  of  the  time-study  men,  and  it  has  always 
seemed  to  me  that  logically  this  activity  should  come 
under  the  engineering.  It  is  not,  however,  a  matter  of 
vital  importance  who  the  time-study  men  report  to,  pro- 

vided the  engineering  department  is  able  to  get  quickly 
the  accurate  time  studies  that  it  needs. 

The  instructions  to  workmen  on  speeds  and  feeds  are 
of  course  based  on  time  studies.  Where  a  large  number 
of  a  part  is  to  be  made,  it  is  well  to  take  time  studies, 
from  which  the  best  tooling  instructions  can  be  drawn 
up,  and  which  will  serve  as  a  guide  in  designing  the 
best  jigs  and  fixtures. 

Tools  Designated  on  Drawings 

It  is  not  enough  merely  to  have  the  proper  tools,  jigs 
and  fixtures  on  hand.  The  engineering  department  must 
put  in  writing  the  ones  to  be  used  on  each  part.  I  have 
seen  foremen  and  toolroom  employes  wasting  hours  at 
a  time  in  a  blind  search  for  the  right  tools  after  the 
job  is  at  the  machine,  and  failing  to  find  it,  hold  up 
work  while  one  is  made,  while  likely  as  not  the  ones 
they  wanted  were  around  somewhere. 

If  on  the  drawing,  or  on  some  instruction  card  num- 
bered to  correspond  with  the  part,  the  tools,  jigs  and 

fixtures  are  listed,  there  can  be  no  chance  of  such 
delays  as  this.  I  strongly  recommend  that  the  same 
number  be  given  to  the  part,  the  drawing,  the  patterns 
and  core  boxes,  the  tools  and  fixtures.  This  will  avoid 
much  confusion  and  the  delay  that  always  accompanies 
confusion. 

In  some  plants,  as  I  have  said,  the  activities  of  the 
engineering  department  are  about  all  the  planning  that 
can  be  done;  in  others  much  more  is  feasible.  In 
either  type  of  plant,  it  is  up  to  the  engineering  depart- 

ment to  determine  what  must  be  made,  the  methods 
to  be  used  and  to  provide  the  best  tools  for  doing  the 
work.  The  manufacturing  departments  are  thus  left 
free  to  do  what  they  are  supposed  to  do — make  the 
product,  and  nothing  else. 

The  Function  of  Clearance 
By  Francis  W.  Shaw 

Didsbui'y.  Manchester,  England 

In  criticizing  Dixie's  bushing  suggestion  Clarence  E. 
Silver,  on  page  795  of  the  American  Machinist  states 
that  he  does  not  see  how  the  loose  bushing  is  going  to 
be  a  success  for  the  reason  (among  others)  that  the  two 
fits  would  double  the  clearance,  making  this  0.012  in. 
instead  of  0.006  in.,  and  that  would  mean  more  lost  mo- 

tion ;  which  prompts  me  to  ask  why  so  much  clearance  ? 
What  really  is  the  function  of  clearance?  Is  clear- 

ance necessary  merely  for  the  purpose  of  lubrication? 
If  so,  why  .should  it  greatly  exceed  the  thickness  of  an 
oil  film.  And  how  thick  or  thin  is  that?  The  gentle- 

man who  set  out  to  measure  the  thickness  of  an  oil  film 
by  a  taper  ring  fitting  a  taper  bar,  found  that  after  he 
had  applied  the  oil  to  the  surfaces  the  ring  went  farther 
on  the  bar  than  it  did  before — suggesting  to  him  that  an 
oil  film  has  negative  thickness. 

Now  I  would  suggest  that  the  real  office  of  clearance 
is  to  allow  for  errors  in  alignment  and  for  temperature 
expansions.  Disalignment  is  caused  mainly  by  errors 
in  workmanship.  If  the  bushing  was  badly  made,  the 
outside  being  eccentric  with  the  inside,  the  clearance 
allowance  would  necessarily  bo  larger  than  where  the 
hole  and  outer  surface  were  truly  concentric  unless,  of 
course,  the  eccentricity  was  in  the  same  direction  at  both 
ends,  in  which  case  the  clearance  could  still  be  small. 
But  bushings  are  not  likely  to  pass  the  inspector  if 
appreciably  eccentric,  so  we  may  neglect  eccentricity 
here.  .A.11  the  additional  clearance  necessary  would  then 
be  that  sufficient  for  two  oil  films  instead  of  one.  I  do 
not  think  that  th?  clearance  should  be  doubled  as  Mr. 
Silver  suggests ;  another  0.001  in.  would  be  ample. 

A  System  of  Limits 

It  seems  to  me  that  the  nominal  clearance  can  always 
be  less  where  parts  are  made  to  a  system  of  limits.  Then, 
if  work  is  done  within  the  limits,  the  actual  clearance 
will  always  be  a  little  greater  than  the  nominal ;  that  is 
to  say,  it  will  be  greater  than  the  so-called  allowance. 
Where  the  workmen  are  left  to  themselves  the  likeli- 

hood is  that  holes  will  be  on  the  low  side  of  the  dimen- 
sion aimed  at,  while  the  shafts  will  be  on  the  high  side. 

If  so,  then  the  allowance  will  always  be  less  than  the 
assumed  allowance.  For  intsance — the  aimed-at  dimen- 

sions of  a  shaft  and  hole  may  be  1.000  in.  and  1.006  in. 
respectively  to  give  an  assumed  clearance  of  0.006  in. 
To  avoid  the  possibility  of  scrapping  the  job  the  work- 

men will  tend  to  make  the  shaft  a  little  oversize  and  the 
hole  a  little  undersize,  with  the  consequence  that  if  he 
takes  a  liberty  of  only  0.001  in.  in  each  case  the  actual 
clearance  will  be  0.004  in.  instead  of  0.006  inch. 
When  I  see  tables  of  working  limits  on  which  the 

allowances  are  very  large  for  so-called  low  qualities  of 
work,  these  tables  always  appeal  to  me  as  having  been 
based  on  old  practice  where  the  clearances,  as  explained. 
always  tend  to  become  less  than  that  assumed.  Large 
tolerances  are,  of  cour.se,  quite  in  order,  for  they  permit 
the  employment  of  reduced  skill  and  equipment  of  less 
accuracy  than  is  called  for  in  a  finer  quality  of  work, 
but  these  large  tolerances  do  not  imply  that  the  clear- 

ances need  be  much  greater.  They  must  be  a  little 
greater  of  course  for  alignments  will  be  poorer.  Natur- 

ally there  are  exceptions  to  any  rule  laid  down.  Agricul- 
tural machinery  or  machinery  that  will  get  careless 

handling  and  little  or  no  attention  must  have  large  run- 
ning clearances,  but  the  tolerances  need  not  on  that 

account  be  any  larger  than  in  other  work  of  similar 
quality.  In  these  cases  it  is  the  allowance  that  counts, 
for  one  must  not  only  allow  for  disalignment  of  parts  as 
they  are  originally  assembled  but  for  possible  greater 
disalignment  by  the  stresses  of  heavy  usage  or  of 
careless  reassembling  after  a  dismantling.  Rust  may 
also  play  an  important  role  in  the  regulation  of  the 
allowance. 

Textile  machinery  may  also  be  instanced  as  a  case 
for  large  tolerances. 

Fragile  parts  when  bolted  to  a  wood  floor  by  careles.s 
erectors  are  liable  to  spring  and  throw  the  bearings  out 
of  line.  In  some  machines  the  vibration  results  in  such 
a  displacement  of  parts  that  journals  would  be  jammed 
in  their  bearini^.s  at  intervals  daring  the  }  otation  of  the 
shaft  if  the  clearances  were  small. 

Summing  up,  it  might  be  said  that  clearance  is  rather 
a  function  depending  on  errors  in  alignment  rather  than 
on  lubrication  necessities. 
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Basic  Policies  of  the  Employees'  Magazine By  JOHN  T.  BARTLETT 

While  frankness  and  broad,  human  Americanism 
are  two  of  the  principal  factors  that  contribute 

to  the  success  of  the  employees'  magazine,  one  of 
the  most  important  fundamentals  in  determining 
its  policy  is  the  matter  of  control. 

SHALL  the  employees'  magazine  be  maintained  and controlled,  frankly,  by  the  employer?  Shall  it  be 
maintained  by  the  employer,  but  controlled  by  the 

workers?  Shall  it  be  strictly  an  employees'  venture, 
the  emploj'er  having  no  financial  or  other  interest  in  its 
affairs?  Shall  it  be  ostensibly  the  private  enterprise  of 
an  active  employee,  who  solicits  advertising,  thereby 
apparently  making  it  profitable,  but  who  secretly  is 
subsidized  and  controlled  by  the  management  ? 

In  a  Middle  West  industrial  center  there  is  a  certain 

employees'  magazine  editor  who  has  strong  views  on 
this  question.  Jacob  Large  (that  of  course  is  not  his 

real  name)  has  edited  two  kinds  of  employees'  mag- 
azines. The  first  was  secretly  subsidized.  He  began  its 

publication  in  a  troublous  labor  period.  He  was  liked 
by  the  men.  He  was  keen ;  he  believed  he  was  genuinely 

working  for  the  men's  good ;  and  he  saw  nothing  either 
unethical  or,  in  the  last  analysis,  ineffective  in  the  fact 

that  the  company  head  secretly  0.  K.'d  his  copy  and 
kept  the  publication  alive. 

Company  Head  0.  K.'s  Copy 
The  employees  believed  that  there  were  no  strings 

on  Jacob  Large  ex—jpt  their  own.  They  thought  his 
few  advertisements  made  his  journalistic  venture  profit- 

able. They  liked  the  way  he  wrote  about  things.  Jacob 
Large  believed  he  wielded  extensive  influence. 

The  second  publication  he  edited,  and  of  which  he 
still  is  the  editor,  is  frankly  controlled  by  the  factory 
management.  It  carries  no  advertising,  and  there  is 
absolutely  no  hocu.s-pocus  about  it. 

The  company  head  0.  K's  all  of  Jake's  copy.  The 
employees  understand  that  published  articles  have  the 

company's  approval,  but  Jake  says  little  about  this  side 
of  the  work.  As  a  matter  of  fact,  nobody  on  the  out- 

side knows  just  who  it  is  that  0.  K's  copy.  While  the 
company  frankly  controls  the  publication,  it's  constant 
idea  is  to  tone  down  this  control.  The  company  head 

interferes  as  little  as  possible  with  the  editor's  ideas. 
He  does  so  less  and  less,  and  hopes  eventually  to  leave 

the  entire  direction  in  Jake's  hands,  except  for  occa- 
sional conferences  as  with  any  department  head. 

Jake  Large  is  a  clever,  tactful  and  successful  plant 
publication  editor.  And  he  is  sincere.  Why,  then, 
is  he  a  strong  advocate  of  the  secretly  subsidized, 

camouflaged  employees'  magazine?  As  Jake  views  the 
matter,  he  believes  his  attitude  as  editor  of  the  sub- 

sidized plant  paper  is  stronger  than  was  his  attitude  as 
the  editor  of  a  paper  frankly  controlled  by  the  company, 
and  as  such  paid  by  it. 

In  any  discussion,  Jake  stands  up  for  the  camouflaged 
plant  publication  every  time. 

I  have  gone  into  this  actual  case  in  detail  because 
the  fundamental  point  involved  is  one  which  comes  up 
again  and  again.     In  any  formulation  of  policy,  it  has 

to  be  dealt  with.  There  are  perfectly  serious,  wholly 

sincere  people  who  adhere  to  Jake's  faith  in  hidden 
control.  It  is  an  age-old  fallacy  that  pose  is  most 
effective,  whereas  all  experience  proves  that  the  absence 
of  pose  is  infinitely  more  so,  in  the  long  run.  Hidden 
control  became  such  a  nuisance  in  the  newspaper  and 
general  publication  field  that  Congress  passed  legisla- 

tion compelling  periodicals  to  publish  regular  statements 
of  ownership. 

In  the  plant  publication  field,  there  is  already  suffi- 
cient preliminary  experience,  as  well  as  realization  by 

employers  of  the  principles  involved,  to  indicate  clearly 

that  the  typical  employees'  magazine  of  the  future  will 
be  frankly  controlled,  as  it  is  supported  by  the  company. 
This  sort  of  actual  control  enables  the  management  to 
see  that  the  publication  is  used  most  effectively  for  the 
mutual  benefit  of  all  parties  to  the  industrial  relation. 
Moreover,  it  keeps  to  the  front  continually  that 
extremely  important  thing,  the  fact  of  definite  leader- 

ship by  the  industrial  head.  The  employees'  magazine 
properly  becomes  an  instrument  in  making  that  leader- 

ship of  a  higher,  better  kind,  and  in  convincing 
employees  of  its  sincerity,  integrity  and  mutually  bene- 

ficial character. 

In  producing  an  employees'  magazine  which  is  likable, 
convincing,  entertaining,  elevating,  and  which  con- 

sistently tends  to  improve  morale,  it  is  neither  necessary 
nor  desirable  to  attempt  to  ignore  or  disregard  the 
fundamental  fact  that  over  the  entire  organization — 

including  the  employees'  magazine — there  is  "the  Boss." 
Cleverness  Need  Not  Conflict  With  Honesty 

Cleverness  in  preparing  employees'  magazine  mate- 
rial; tact  in  handling  delicate  subjects;  effective  devices 

to  form  a  better,  saner  body  of  employee  sentiment — 
all  these  do  not  conflict  with  a  policy  of  honesty  and 

frankness,  but  are  helped  by  it.  The  employees'  mag- 
azine is  no  place  for  tricks,  dodges,  or  stunts  to  capture 

employee  confidence.  It  is  no  place  for  camouflage.  It 
is,  however,  a  place  demanding  keen  regard  for  things 
of  human  nature.  The  editor,  and  the  executive  head 
under  whom  he  works,  cannot  be  too  expert  in  this 

direction.  The  employees'  magazine  has  instrinsic truths  to  sell. 

Jake  Large  stands  up  for  the  camouflaged,  subsidized 
plant  publication.  But  here  are  two  significant  facts: 
First,  the  company  which  employed  Jake,  on  a  secretly 
subsidized  paper,  now  uses  the  frank,  above-board  type 
of  employees'  magazine.  Second,  Jake's  present 
employer  is  quite  satisfied  with  the  results  Jake  is 
getting — with  the  frank,  above-board  type.  The  facts 
are  against  Jake. 

Frankness  on  the  part  of  both  employer  and  employee 
as  a  constant,  normal  condition,  not  arrived  at  in  an 
emergency  as  the  accompaniment  of  ultimatums,  is 
eminently  desirable.  Any  system  of  shop  representation 
which  produces  genuine,  constant  frankness  and  tends 
to  fuse  viewpoints  rather  than  to  keep  them  divorced, 
is  worthwhile. 

At  a  time  when  closer,  warmer,  frank  relations 
between  company  and  men  are  unusually  necessary, 

the  employees'  magazine  whose  policies  did  not  build 
in   this   direction   would   be   disregarding   an    obvious 
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opportunity.  As  an  aid  to  any  system  of  shop  repre- 
sentation, the  employees'  magazine  helps  by  regular, 

lucid  reports  of  committee  conferences,  discussions,  and 

decisions.  The  grounds  on  which  a  particular  decision 
is  made  are  clearly  indicated. 

The  employees'  magazine  is  going  to  see  that  all  such 
matters  in  joint  discussion  are  clearly  explained,  and 

that  the  management's  reasons  are  expressed  in  detail. 
Once  the  company  management  has  respect,  liking,  and 
confidence  of  employees,  its  position  in  any  question  that 
comes  up  is  going  to  be  safe. 

A  belief  in  frankness,  and  a  faith  that  no  side  of  the 
industrial  relation  is  too  sacred  to  touch,  is  made  basic 

policy  in  several  employees'  magazines  on  my  desk.  The 
significant  and  extremely  encouraging  thing,  I  think, 
is  that  the  companies  using  these  publications,  in  which 

the  editorial  management  is  tactful,  but  does  not  pussy- 
foot or  kotow,  are  companies  in  certain  instances  which, 

in  the  way  of  labor,  have  had  unusual  obstacles  to 
contend  with  during  the  current  period  of  inflation. 

A  Western  employer  who  maintains  the  frank  type 

of  employees'  magazine  recently  talked  before  the 
metal  trades  association  of  his  district,  by  invitation. 
He  discussed  freely  the  position  in  which  his  company, 
the  backbone  of  that  particular  industry  in  the  di.strict, 
was  left  by  the  falling  off  of  war  demand.  He  told 
of  his  plans  for  the  year,  which  included,  contracts 
lacking,  the  production  of  his  particular  commodity  for 
the  open  market.  He  said  frankly  that  competitive  con- 

ditions were  such  that  further  advances  in  wages  could 
not  be  granted.  The  firm  would  simply  have  to  go  out 
of  business,  that  was  all,  if  a  demand  was  made  for 
them. 

Frankness  Believed 

When  a  report  of  his  talk  was  published  in  the 

employees'  magazine,  there  wasn't  any  riot.  The  men 
believed  him.  Local  observers  don't  expect  this  com- 

pany to  have  labor  difficulty  the  current  year. 
As  a  result  of  former  constant  and  serious  labor 

difficulties,  including  a  serious  strike  and  a  bad  spirit 

within  the  plant,  this  employer  "took  account  of  stock." 
He  established  a  department  to  deal  with  industrial 
relations.  While  he  was  at  it,  I  believe,  too,  he  saw 
weaknesses  in  himself  as  an  industrial  leader,  and 
deliberately  set  out  to  be  a  better  employer.  He  started 

the  employees'  magazine,  and  set  up  machinery  whereby 
the  slightest  grievance  of  employees  could  be  handled 
before  it  grew  big. 

Instead  of  waiting  until  trouble  came  to  tell  workers 

the  firm's  position,  he  began  to  keep  them  posted  month 
to  month,  through  the  employees'  magazine.  His  frank 
statement  concerning  wages,  before  the  metal  trades 
association,  was  made  when  no  demand  for  wage 
increases  was  being  formulated.  He  had  completely 
altered  his  labor  situation — for  the  better — in  less  than 

a  ̂ ear. 
In  Massachusetts  is  a  nationally  famous  manufactur- 

ing company  which  for  many  years  has  been  supreme  in 
its  specialized  field.  Its  products  are  a  household  word 
all  over  America.  The  founder  of  the  business,  a 
grand  old  New  Englander,  is  now  dead,  but  the  ideals 
he  converted  into  business  gold  are  still  the  foundations 
of  what  is  in  every  sense  an  institution. 

This  company  makes  frankness  a  basic  policy  of  its 

em'ployees'  magazine.  Employees  know  right  along 
what  trade  conditions  are.     They  are  never  given  an 

opportunity  to  forget  the  business  ideals  of  quality  and 
thorough  honesty  on  which  the  business  is  reared.  In 
connection  with  subjects  discussed  between  employer 
and  workers  in  the  operation  of  the  shop  representation 
system,  there  is  open,  straight-from-the-shoulder  reply 
by  the  management.  There  is  no  hedging,  glossing,  or 
side-stepping. 

At  the  end  of  1919,  this  company's  employees  mag- 
azine— over  no  signature — carried  a  survey,  written  in 

readable  language,  of  the  past  year — the  problems,  the 
unusual  trade  conditions,  the  triumphs,  the  difficulties 
wholly  or  only  partly  met.  This  was  a  broad,  absolutely 
frank  survey,  how  frank  you  may  gather  from  the 
deliberate  admission  that  quality  had  fallen  off  some- 

what, incidental  to  rushed  production.  Quality  is  a 

fundamental  idea  in  this  company's  plan,  as  I  have 
suggested,  and  even  in  the  flurry  of  abnormal  times, 

the  company  head  doesn't  forget  it,  nor  neglect  to  keep 
it  firmly  before  the  workers.  The  employees  of  this 
company  are  traditionally  zealous  for  quality,  and  the 
management  strives  to  keep  them  so,  through  these 
stressful  times. 

A  Policy  of  Broad  Human  Americanism 

A  policy  of  frankness  finds  a  logical  running  mate  in 
a  policy  of  broad,  human  Americanism.  It  might  be 
said  that  either  implies  the  other. 

One  of  the  most  important  employees'  magazine 
undertakings  in  the  country,  the  Booster,  published 
monthly  by  the  Am-^rican  Woolen  Co.,  combines  the  two. 

I  imagine  there  is  not  another  industrial  organization 
in  New  England  employing  a  greater  variety  of 
nationalities  than  the  American  Woolen  Co.  employs  at 
its  Lawrence,  Mass.,  mills.  And  superficially,  one  would 
say,  there  is  not  another  aggregation  of  employees 

anywhere  more  difficult  to  reach  through  an  employees' 
magazine.  Many  of  them  were  born  overseas;  some 
cannot  read  or  speak  English.  Many  of  them  have 
never  been  Americanized. 

Associated  press  dispatches  in  the  past  have  carried 
Lawrence  strike  stories  all  over  the  United  States  and 
Canada.  A  little  while  ago  the  newspapers  of  two 
countries  began  to  print  something  else  about  Lawrence. 
They  told  about  things  the  American  Woolen  Co.  was 
doing  to  reduce  living  costs  for  its  workers. 

William  N.  Wood,  president  of  the  American  Woolen 
Co.,  takes  a  broad  view  of  the  employer-employee  rela- 

tion. He  believes  that  the  interest  and  concern  of 

the  employer  should  extend  beyond  the  dajr's  work  of 
the  employee  and  into  his  life.  In  a  statement  in  the 
Booster,  one  of  the  things  the  publication  is  devoted 
to  is  given  as  the  happiness  of  employees.  There  is 
warmth  for  you!  The  American  Woolen  Co.  insures 

workers,  helps  women  employees  in  motherhood,  main- 
tains day  nurseries,  and  does  kindred  work.  The  com- 
pany is  establishing  a  position  of  sincere,  honest,  active 

leadership  which  means  not  only  a  better  product  and 
more  efficient  production  conditions,  but  happier  lives 
for  the  employees. 

I  have  said  that  frankness  and  broad,  human  Amer- 
icanism are  policies  characterizing  the  Booster. 

As  to  frankness,  it  is  manifested  in  one  phase  in 
outspoken  editorials  on  foremost  economic  questions  of 
the  times.  The  company  does  not  temporize  here  nor 
sidestep ;  it  expresses  those  fundamental  economic  truths 
on  which  the  established  system  of  American  industry 
rests,  and  suggests  why  they  are  true.    Especially  does 
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it  hammer  away  on  that  simple  truth,  the  indispensable 
importance  of  earnest  work  and  thrift  in  any  scheme  of 
life — anywhere,  any  time — which  aims  at  satisfaction 
and  happiness  for  the  individual  and  the  nation. 

The  Story  of  an  Immigrant 

A  policy  of  broad,  human  Americanism,  and  always 

the  same  frankness,  is  carried  into  the  editorial  han- 
dling of  news  matter  in  the  Booster.  Here,  for  example, 

is  the  story  of  an  immigrant,  a  faithful  employee  of  the 

company  for  many  years,  who  has  "got  on";  who  owns 
his  home  and  garden  patch ;  who  has  attained  happiness 
and  contentment  through  conscientious  work,  thrift,  and 
those  unpurchasable  things  of  home  and  family  life. 
He  likes  America,  believes  in  it.  There  is  nothing 

sensational,  there  are  no  highlights,  in  a  narrow  journal- 
istic sense,  to  a  human  story  like  this,  but  it  is  the 

story  of  contentment  as  millions  of  Americans  have 
found  it,  and  as  anybody  can  who  will.  The  Booster 
characteristically  handles  a  story  like  this  with  frank 
approval  of  the  subject,  genuine  v/armth,  even  to  the 
big  family  of  boys  and  what  the  father  means  to  do 
for  them  in  the  way  of  education. 

Equality  of  opportunity  is  not  theorj',  but  fact,  in 
America.  The  body  of  American  thought  appreciates 
the  importance  of  those  individual  things  of  character 
which  make  for  success  -vnd  for  happiness.  A  clean-cut 
fairness,  a  faith  in  America  and  Americans,  a  confidence 

in  the  power  of  the  individual — these  are  American 
characteristics.  They  are  characteristics  which  agita- 

tors and  radicals  have  attacked  and  attempted  to  break 
down.  They  are  characteristics  which  many  foreigners 
in  this  country  have  not  made  their  ovm. 

The  policy  of  every  employees'  magazine  ought  to  be 
to  adhere  to  a  broad,  human  American  viewpoint  in 

handling  material.  It  ought  to  sell  the  American  philos- 
ophy of  life  to  such  American  citizens  as  are  half- 

hearted in  it,  and  it  ought  to  sell  the  American  view 
of  things  to  foreigners. 

Americanization 

The  American  Woolen  Co.  employs  many  foreigners, 
and  Americanization  is  vital  in  its  work  to  better 
conditions.  One  of  the  things  it  is  doing  in  its 

employees'  magazine  is  to  publish,  issue  to  issue,  les- 
sons in  English.  Another  thing  is  the  publication  of 

the  Constitution  of  the  United  States,  serially,  clarified 
and  made  understandable  for  newcomers  to  this  repub- 

lic. Cornelius  A.  Wood  is  the  author  of  this,  assisted 
with  suggestions  and  in  reviewing  proof  by  Prof. 
Arthur  N.  Holcombe  of  Harvard. 

Editorials  on  George  Washington,  Lincoln;  quotations 
from  patriotic  utterances  of  Roosevelt  and  other  great 
Americans — all  are  used,  issue  to  issue,  in  sizeable 
volume.  The  Booster  is  permeated  by  the  patriotic 
spirit,  fairly  soaked  in  it. 

The  reader  is  given  no  opportunity  to  forget  that 
the  company,  as  well  as  the  workers,  is  a  party  to 
the  publication,  but  the  effectiveness  of  the  magazine 
is  not  thereby  diminished. 

There  was  a  period  in  the  history  of  journalism,  now 

much  lamented,  of  which  it  is  said,  "An  editor  then 
actually  exerted  influence.  He  molded  public  opinion. 
He  made  and  unmade  political  champions.  He  led  public 

thought." 
Horace  Greeley  is  often  paid  tribute  in  this  connec- 

tion. 

The  employees'  magazines  of  the  United  States  and 

Canada  have  an  opportunity  at  this  time  to  wield  an 
influence,  in  shaping  employee  opinion  reaching  mil- 

lions, much  more  important  and  beneficial  than  the 
old-time  American  editors  ever  wielded.  They  have  an 
opportunity  to  help  their  industrial  organizations, 
through  a  clarification  of  thought  and  an  intensification 
of  endeavor,  to  increased  working  efficiency  and  mutual 
benefit.  They  have  an  opportunity  to  contribute  vastly 
to  the  public  good. 

In  order  to  do  this,  however,  employers  and  editors 
must  regard  their  magazine  as  a  publication  which  is 
actively  to  shape  thought.  It  is  to  shape  thought  in 
competition  with  the  agitators  and  the  radicals,  the 
irresponsibles  and  the  Reds.  There  are  all  the  elements 
of  an  actual  contest.  The  stake  is  the  plastic  thought 
of  millions  of  employees.  It  is  one  head  against 
another,  the  brains  of  the  executive  who  has  won  out 
by  sheer  force  of  character  and  training,  who  is  able 
to  combine  vision  with  judgment  and  pierce  through  to 
the  inner  truth,  pitted  against  the  brains  of  the  labor 
agitator  with  half-baked  theories,  often  downright 
untruths,  but  possessing  perfected  cleverness  of  appeal 
and  shrewd  knowledge  of  human  nature. 

Which  man  is  better  fitted  to  mold  employee  opinion? 
Which  man  ought  to,  for  the  public  good?  Which  man 
has  on  his  side  the  advantage  of  intrinsic  truth? 

There  would  be  no  contest  at  all  were  it  not  for 

two  things;  first,  that  industrial  management  is  some- 
times not  high-type,  and  second  that  the  labor  agitator 

is  a  human  nature  expert.  The  employer  must  first 
make  sure  that  his  position  is  absolutely  sound,  in 

respect  to  a  genuine  regard  for  the  employees'  welfare 
and  thorough  square  dealing,  and  then  turn  human 
nature  expert,  too.  He  must  dig  down  to  fundamentals, 
get  his  bearings,  and  then  fight  it  out  on  that  line  all 

summer.  This  is  where  the  employees'  magazine,  and 
the  skilled  editor,  fit  in. 

Some  Drafting-Room  Kinks 
By  Henry  H.  Moore 

The  common  rubber  band  is  a  very  handy  and  useful 
little  accessory  to  the  draftsman.    A  small  band  wound 
around  pencils,  penholders,  etc.,   will  keep  them  from 
rolling  off  the  board,  and  saves  many  a  broken  point. 

Taclt3- 

KINKS  FOR  THE  DRAFTSMAN 

Three  such  bands  wound  around  the  corners  of  a 
triangle,  notches  having  been  cut  in  the  wood  to  hold 
them  from  slipping,  raise  the  triangle  above  the  surface 
of  a  tracing  and  reduce  the  danger  of  smudging. 

A  larger  band,  or  two,  and  a  piece  of  cord  serves  to 
hold  the  head  of  the  T-square  always  in  contact  with 
the  edge  of  the  drawing  board,  the  device  being  attached 
to  the  under  side  of  the  square  and  board  by  tacks. 
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Unusual  Methods  of  Securing  Extreme 

Accuracy — IV 
By  a.  L.  DE  LEEUW,  M.  E. 

OonsultinK  Kn^ineer 

The  concluding  installment  describes  the  most 
important  and  difficult  operation  on  the  cradle 
forging,  the  lapping  to  finish  size.  The  article 
ends  with  a  brief  account  of  the  high-pressure 
hydraulic  test  to  which  each  finished  part  is 
subjected. 

(Part   III   appeared   in   our  May  IS  issur.) 

THE  real  trouble  began  at  operation  42  which  was 

the  lapping  of  the  small  cylinder.  Two  thou- 
sandths of  an  inch  had  been  allowed  for  this  lap- 

ping and  proved  to  be  sufficient  to  remove  the  tool  marks 
of  the  finish-reaming.  It  was  originally  thought  that 
it  would  not  be  possible  to  do  this  lapping  entirely  in  a 
mechanical  way  and  that  a  considerable  time  would  be 
required  to  instruct  and  train  men  in  the  art  of  lapping. 
However,  it  was  not  thought  practical  to  attempt  to 
train  men  to  a  point  where,  by  the 
mere  skill  of  hands  and  eye,  they 
would  be  able  to  produce  both  the  ex- 

treme accuracy  required  and  the  beau- 
tiful finish  which  was  said  to  be 

necessary. 
The  following  method  was  adopted 

and  proved  to  be  entirely  satisfactory 
for  producing  holes  of  the  proper  finish 
and  of  much  higher  accuracy  than  re- 

quired in  the  specifications.  It  is  be- 
lieved that  the  success  with  the  recoil 

mechanism  as  manufactured  by  the 
Singer  Manufacturing  Co.  was  largely, 
if  not  entirely,  due  to  this  method  of 
lapping. 

The  lapping  was  divided  into  two 
processes,  lapping  and  polishing.  The 
lapping  was  for  the  purpose  of  pro- 

ducing a  hole  of  proper  size  and  round- 
ness, the  polishing  for  the  producing  of  the  mirror-like 

finish.  The  amount  of  metal  removed  in  the  operation 
of  polishing  was  not  measurable  and  was  probably  more 

in  the  nature  of  a  burnishing  operation  without  much 
abrasive  action. 

Two  styles  of  machines  were  used  for  these  opera- 
tions, though  the  style  which  was  used  for  the  lapping 

would  have  been  suitable  also  for  polishing.  However, 
the  fact  th^t  some  machines  of  the  second  style  were 
immediately  available,  and  that  the  first  style  was  not 
absolutely  required  for  polishing,  was  the  deciding 
factor  in  making  this  division.  The  main  difference 
between  the  two  machines  consisted  in  the  fact  that  the 
piece  to  be  lapped  was  held  in  the  first  style  of  machine 
in  an  indexing  fixture,  and  in  the  second  style  of 
machine  was  held  stationary.  The  first  style  machine 
is  shown  in  Fig.  54  which  shows  the  entire  machine, 
and  in  Fig.  55  which  shows  the  feed  mechanism  and  the 
holding  fixture.  The  feed  mechanism  was  disconnected 
for  short-stroke  lapping. 

The    machine   consisted    of   a   bed   A    on   which    was 

FIG.    54.      THE    MACHINE   FOR   LAPPING    HOLES 

FIG.    55.      DETAILS    OF   FEED   MECHANISM 

mounted  the  fixture  B,  in  which  the  holding  fixture  C 
could  revolve  on  trunnions  D.  At  the  outer  end  of  the 
machine  a  motor  E  was  mounted.  This  was  a  variable- 

speed  motor  of  10  hp.  capacity,  run- 
ning from  600  to  1,800  r.p.m.  but  of 

which  only  the  lower  speed  was  used. 
The  motor  was  reversing  and  the  re- 

versing mechanism  F  operated  by  the 
dogs  H  and  the  tappet  G,  Fig.  54, 
would  reverse  the  motor  in  a  small 
fraction  of  a  second,  so  that  it  was 
even  possible  to  use  the  machine  on 
strokes  as  short  as  18  in.  This  was  an 
extremely  exacting  duty  of  motor  and 
controlling  mechanism,  but  this  part 
of  the  apparatus,  furnished  by  the 
General  Electric  Co.,  stood  up  well  and 
did  not  give  any  serious  trouble.  The 
motor  shaft  was  directly  connected  to 
a  screw  /  which  had  3J-in.  lead,  double 
thread,  and  would  give  a  lapping  speed 
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I'IG.  56.     THE  KIND  OF  LAPS  USED 

of  175  ft.  i>er  minute.  The  lapping  was  not  done,  as  is 
usually  the  case,  by  rotating  but  by  reciprocating  the 
lap  in  such  a  way  that  about  half  the  length  of  the  lap 
would  project  beyond  the  end  of  the  piece  at  the  end  of 
each  stroke.  After  each  stroke  the  piece  would  be 
rotated  through  a  small  angle,  the  rotating  mechanism 
being  shown  in  Fig.  55. 

An  Interesting  J^ed  Mechanism 

The  feed  was  pneumatic,  a  feed  dog  tripping  the  inlet 
valve  so  that  the  air  can  push  the  piston  and  rack  to 
the  right.  At  the  extreme  right  the  piston  closes  the 
inlet  and  opens  the  exhaust.  A  constant  air  pressure 
on  the  right  side  of  the  piston  returns  it  to  its  position 
at  the  left,  but  before  the  end  of  the  stroke  the  rack 
closes  the  exhaust  valve  to  form  a  cushion.  The  move- 

ment is  transmitted  through  a  one-way  ratchet  and 
wormwheel  with  gears,  with  teeth  so  calculated  as  to 
avoid  uniform  positioning  of  the  work  at  each  stroke. 

Fig.  56  shows  the  tools  used  for  the 
lapping  operation.  A  is  the  shell  of 
the  lapping  head  quite  worn  out;  B 
and  C  are  new  shells  for  the  large  and 
small  holes  respectively.  A  is  mounted 

on  a  head  with  taper  wedges  for  ex- 
panding the  shell  by  means  of  the  nut 

D;  E  is  the  hollow  bar  to  which  the 
head  is  attached. 

The  lapping  compound  consisting  of 
No.  4  F  carborundum  and  vaseline 
was  forced  through  the  hollow  bar  by 
means  of  a  little  force  pump.  It  was 

squeezed  through  the  small  holes  visible  in  the  shell  and 
carried  by  the  right-  and  left-hand  spiral  grooves  of  the 
shell  to  the  work.  As  the  piece  and  not  the  bar  revolved, 
or  rather  indexed,  every  part  of  the  hole  was  subjected  to 
exactly  the  same  action.  The  result  was  that  the  hole 
became  round.  The  fact  that  all  of  the  outside  surface 
of  the  shell  carried  lapping  compound  made  the  action 
relatively  easy. 

After  lapping,  the  cradle  was  washed  in  soda  and  hot 
water  as  shown  in  Fig.  57.  It  was  then  put  on  the 
second  type  of  machine  as  shown  in  Fig.  58.  In  this 
machine  the  piece  was  held  stationary,  and  the  lapping 
bar  reciprocated  and  was  also  indexed.  The  reciprocat- 

ing motion  was  obtained  by  a  planing-machine  drive  and 
the  feed  by  means  of  ratchet  pawl  and  dogs.  In  this 
machine  the  same  style  of  lapping  bar  was  used  but 
with  an  entirely  different  lapping  head.  In  this  case 
the  lapping  head  was  made  of  aluminum  and  of  the 
shape  as  shown  in  F  and  G  respectively  in  Fig.  56.  The 
stones  H  and  /  were  placed  in  the  recesses  of  the 
aluminum  head,  spread  apart  by  the  springs  J  and  kept 
in  position  by  a  piece  of  twine  before  they  were  inserted 
in  the  hole.  The  stones  used  were  made  of  the  so-called 

"water-of-Ayre"  stone.  This  stone  is  exceedingly  soft 
and  being  absolutely  free  from  grit,  does  not  produce 
any  scratching.  Great  care  had  to  be  taken,  however, 
to  wash  all  of  the  abrasive  material  out  of  the  hole 
before  going  over  to  the  polishing  operation ;  a  grain  of 
carborundum  left  from  the  lapping  might  imbed  itself 
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fig.  5a.     KEAiUliNG  THE  TRUNNION 

FIO.  r>V.     WASHTNO  HOLES  AFTER  lyAPPINO FIG.   60.     TOOLS  FOR  REAMINC  TRUNNION 
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FIG.    58.      MACHINE    FOR    POLISHING    THE    HOLES 

In  the  water-of-Ayre  stone  and  scratch  the  surface.  The 
reason  why  it  was  not  so  important  to  have  the  work  in- 

dexed during  the  polishing  lies  in  the  fact  that  this  pol- 
ishing did  not  remove  a  measurable  amount  of  metal. 

In  the  original  method  of  lapping,  but  which  was  not 
followed  by  the  Singer  company,  a  lapping  head  was 
used  similar  to  the  one  used  for  polishing.  Carborundum 
stones  were  used  as  abrasive  material  with  thin  oil  as 
lubricant  and  the  lapping  bar  was  indexed  while  the 

FIG.  61.      MIIJ.ING  TRITNNION  THREAD  AND  DRILLING 

work  was  held  stationary.  This  was  satisfactory  so  long 
as  the  two  stones  were  in  a  vertical  position,  but  when 
the  stones  were  horizontal  the  weight  of  the  head  and 
bar  would  cause  the  stones  to  rub  in  the  hole  with  a 
wedging  action  and  gradually  cause 
the  center  of  the  hole  to  drop.  In 
other  words  they  had  a  tendency  to 
produce  an  oval  instead  of  a  round 
hole.  In  the  machine  which  was  orig- 

inally designed  for  this  purpose,  the 
lapping  bar  was  supported  close  to  the 
work.  This  in  the  opinion  of  the 
writer  may  be  classed  among  many 
other  good  intentions,  and  led  in  the 
same  direction  as  good  intentions  are 
generally  said  to  lead.  This  support 
caused  the  lapping  bar  to  overhang 
very  little  at  one  end  of  the  stroke 
and  very  much  more  at  the  other  end, 
so  that  the  tendency  to  wedge,  and  to 
cause  an  oval  hole,  was  not  the  same 
during  the  entire  length  of  the  hole. 
The  result  was  that  the  hole  was  not 

only  out  of  round,  but  that  it  did  not  have  the  same  sec- 
tion throughout. 

The  pieces  which  have  to  move  into  these  holes  have 

to  be  packed  with  extreme  care  and  this  pacl'ing  must 
conform  to  the  section  of  the  hole.  If  the  hole  was  oval 
but  of  uniform  section,  the  packing  might  adjust  itself 
gradually  to  this  oval  form  and  thereafter  work  satis- 

factorily. But  if  the  hole  is  of  non-uniform  section, 
then  the  packing  must  assume  a  different  shape  every 

time  it  moves  along  the  inside  of  the 
hole,  and  this  would  certainly  lead  to 
failure  in  the  function  of  the  mechan- 

ism. It  was  for  this  reason  that  it 
was  thought  absolutely  essential  to 
have  the  work  rotate  and  to  have  the 
bar  entirely  free  and  without  support. 
In  addition  to  turning  trunnions  on 
the  outside,  they  are  also  bored  and 
threaded  with  the  aid  of  special  at- 

tachments and  devices.  One  of  these 

is  shown  in  Fig.  59,  where  the  trun- 
nion is  being  reamed  with  the  taper 

reamer  shown.  The  fixture  for  holding 
the  work  by  the  outside  of  the  trunnion  is  plainly  showr, 
as  well  as  the  long  bushing  which  guides  reamer  into  its 
correct  position.  Fig.  60  shows  the  taper  reamers,  as 
well  as  the  tools  for  counterboring  for  the  thread. 

FIG.    62.     TESTING    THE    FORGINGS    AT    HIGH    PRESSURE 
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In  Fig.  61  is  another  special  machine  built  to  mill  the 
threads  in  the  end  of  the  trunnion,  and  also  to  line-ream 
the  brackets  which  carry  the  sighting  mechanism  after 
it  has  been  assembled  in  place.  The  thread-milling  is 
done  by  the  nearest  spindle,  while  the  one  in  the 
background  reams  the  two  holes  to  insure  their  correct 
alignment.  After  the  cradle  is  completed,  the  holes, 
which  are  threaded  at  the  ends,  as  shown  in  Fig.  62, 
must  be  plugged  and  tested  to  be  sure  the  steel  is  of  the 
proper  strength.  The  kind  of  connection  used  is  shown 
in  Fig.  62,  where  the  small  hole  is  being  tested.  This 
is  tested  to  a  pressure  of  5,100  lb.  per  square  inch. 

Graduating  Range  Finder  Sights 
By  I.  B.  Rich 

The  range-finding  device  used  in  naval  anti-aircraft 
gun  sights  contains  a  sheet-metal  drum  shown  at  A  in 
the  three  illustrations.  This  is  of  fairly  large  diameter 
with  the  edge  turned  over  to  receive  the  graduations, 
as  can  be  seen.  In  order  that  these  graduations  may 
be  plainly  visible  both  day  and  night,  the  numbers  are 
drilled  through  the  rim  and  a  small  lamp  on  the  inside 
makes  them  easy_  to  read  after  dark.  The  method  of 
drilling  these  holes  involves  the  use  of  a  high-speed 
sensitive  drilling  machine  and  the  graduating  device 
shown.  The  drum  A,  Figs.  1  and  2,  is  mounted  on  the 
other  end  of  the  spindle  which  carries  the  index  plate  B. 
This  index  plate,  in  connection  with  the  stop  C,  locates 
the  drum  in  its  various  positions,  ready  to  have  the 
proper  numbers  drilled  through  the  periphery. 

In  order  to  drill  the  holes  forming  the  desired  num- 
bers, it  is  necessary  to  move  the  work  under  the  drill 

so  as  to  bring  it  in  the  proper  position  for  the  hole. 
The  positioning  is  controlled  by  the  master  plate  D, 
this  being  held  in  the  slide  E  and  positioned  by  the  stop 
F,  which  brings  the  individual  number  to  be  drilled  in 
the  proper  position. 

The   work   and    indexing   wheel   are   carried    on    the 

FIG.  3.    VIKVV  I'KOM  TOP.  WITH  GUIDK  PLATE  IN  POSITION" 

floating  table  G,  which  is  free  to  move  in  either  direc- 
tion by  means  of  the  universal  guide  H.  The  rod  /  is 

connected  to  the  floating  table  by  means  of  the  ball 
joint  /,  and  is  held  between  the  two  uprights  by  the 
universal  joint  K.  By  this  means  any  movement  of  the 
upper  end  of  /,  no  matter  what  its  direction,  is  trans- 

mitted to  the  floating  table  and  to  the  work,  moving  it 
to  any  desired  position  under  the  drill. 

The  guide  L  is  knurled  on  the  outside  and  forced 
dovm  by  a  light  spring.  The  point  of  L  fits  into  any 
of  the  holes  of  the  master  guide  plate  D  and  holds  the 
work  in  a  corresponding  position  while  the  hole  is 
being  drilled.  In  Fig.  3  the  first  hole  is  being  drilled 
in  number  7.  After  this  hole  is  drilled  the  operator  will 
raise  the  index  pin  L,  move  it  to  the  next  hole  in  plate 
D,  and  in  so  doing,  will  move  the  whole  mechanism  in 
one  point  toward  the  drilling-machine  column.  After 
the  third  hole  is  drilled  the  operator  will  start  to  drill 

I 
FIG.  1.    DEVICE  FOR  GRADUATING  RANGE-FINDING  DRUM      FIG.  2.     BACK  VIEW,  SHOWING  MULTIPLYING  LEVER 
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down  the  stem  of  the  number,  which  will  move  the  whole 
work-holding  device  sideways  and,  at  the  same  time,  a 
little  away  from  the  drilling-machine  column. 

By  moving  the  master  guide  plate  D  to  its  proper 
position  it  is  possible  to  drill  any  sequence  of  numbers 
on  the  rim  of  the  drum.  These  numbers  vary  from 
1,000  to  8,200,  jumping  by  hundreds  to  3,500,  by  fifties 
to  6,500,  and  by  twenty-fives  for  the  remainder  of  the 
scale. 

Such  a  device  as  this  can  be  applied  to  the  drilling 
of  small  holes  of  various  kinds  in  any  sort  of  design 
desired,  and  affords  ̂   rapid  way  of  securing  any  desired 
pattern.  In  the  device  shown  the  multiplication  is  about 
four  to  one;  this  of  course  depending  on  the  relative 
distance  between  K  and  J,  Figs.  1  and  2,  and  between 
K  and  the  point  where  the  index  pin  on  L  fits  into  the 
master  guide  plate.  This  device  was  designed,  built, 
and  used  by  the  Russell  Motor  Car  Co.,  of  Buffalo, 
N.  Y. 

Safety  First  in  Handling  Gasoline 
By  I.  E.  Pearce 

Do  you  use  a  belt-driven  pump  of  any  kind  in  your 
plant  for  pumping  gasoline,  naptha,  or  any  other 
highly  inflammable  liquid?  If  so,  it  would  be  well  to 
make  sure  that  the  pump  and  belt  are  well  grounded. 

Two  serious  accidents  recently  occurred  which  were 
the  result  of  pure  carelessness.  A  certain  manufactur- 

ing establishment  used  a  large  quantity  of  benzine  for 
cleaning  purposes,  which  was  stored  in  underground 
tanks.  The  benzine  was  pumped  by  a  belt-driven  pump 
installation,  as  shown  in  Fig.  1.  The  belt  had  just  been 
repaired  by  a  millwright,  who  neglected  to  replace  the 
ground  which  was  made  from  thin  sheet  copper  and 
connected  to  an  earth  ground  by  a  wire.  As  any 
one  knows,  a  moving  belt  generates  no  small  amount 
of  static  electricity  and,  in  this  case,  a  stray  spark 
caused  a  serious  explosion  which  wrecked  the  building 
and  injured  several  employees.  The  illustration  shows 
a  safe  arrangement. 

The  other  accident,  in  another  plant,  was  caused  by 
pouring  gasoline  through  a  funnel  in  which  a  chamois 
skin  was  used  as  a  strainer.  The  gasoline  was  being 
pumped  from  a  portable  tank,  Fig.  2,  and  when  the 
metal    nozzle    touched    the    funnel,    which    was    highly 

charged  with  frictional  electricity  caused  by  the  gaso- 
line passing  through  the  chamois  skin,  the  result  was 

a  serious  fire,  a  score  or  more  workers  idle,  and  one 

man  blinded  for- If e.     A  wire  "Y"  connected  as  shown 

FIG.  2.  HOW  TO  PREVENT  AN  EXPLOSION  BY 
GROUNDING  THE  FUNNEL  AND  NOZZLE 

to  the  funnel  and  nozzle,  and  grounded  to  a  convenient 
water,  steam  or  gas  pipe  or  an  electrical  conduit  would 
have  avoided  this  accident. 

A  Handy  Die  Stock 
By  Richard  F.  Ward 

A  handy  die  stock  for  use  by  electrical  and  other 

repairmen  who  have  to  do  with  small  screws  in  re- 
stricted spaces  is  shown  in  the  cut. 

The  body  of  the  tool  is  made  from  a  piece  of  coW- 

via.    1.      .\   GROUNDED   PUMP  INSTALL.VTION" 

ELECTRICAL  REPAIRMAN".S   DIE  STOCK 

rolled  steel  to  take  the  commercial  sizes  of  round  dies. 

The  shank  is  a  piece  of  3-in.  gas  pipe  of  any  length 
desired,  with  a  turned  wood  handle  at  the  end.  A  pin 
through  the  ferrule  fastens  the  handle  to  the  pipe,  the 

pin  being  offset  so  as  not  to 
obstruct  the  central  hole, 
which  is  carried  through  the 
handle. 

The  object  of  the  central 
hole  being  clear  through  is 
to  allow  the  threading  of  long 
wires  held  in  the  chuck  of 

a  speed  lathe. 
The  particular  field  of  use- 

fulness for  this  tool  is  the 
re-threading  of  binding  post 

and  similar  screws  on  elec- 
trical machinery  and  appur- 

tenances when  the  thread 

has  become  jammed.  Be- 
cause of  the  close  quarters 

in  which  such  screws  are  us- 
ually located,  an  ordinary  die 

stock  would  be  inconvenient, 
to  say  the  least. 
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Machining  Molds  and  Cores  for  Auto  Tires 
By   \\.  0.  FRANCIS 

1">HE  modern  tire  mold  consists  of  three  principal parts;  the  two  halves  of  the  mold  and  the  core,  as 
shown  in  Fig.  1  and  in  greater  detail  in  Fig.  2. 

The  core  is  usually  made  in  three  sections  (particularly 
so  in  the  larger  sizes  of  tires)  to  facilitate  its  removal 
from  the  tire  after  vulcanizing.  To  hold  these  sections 
together  while  the  canvas 
layers  are  being  placed  and 
all  of  the  building-up  work 
is  being  done  on  the  tire, 
steel  rings  B,  Fig.  2,  are 
fitted  into  tapered  grooves 
in  each  side  and  drawn  to- 

gether tightly  by  a  series  of 
bolts  C,  thus  clamping  the 
portions  of  thecore together. 

During  the  operations  on  the  tire,  the  core  is  held  on 
a  .spider  chuck,  A,  Fig.  1,  which  has  expanding  arms 
with  sharp  V-shaped  ends  that  are  forced  into  the 
grooves  B  in  the  inside  rim  of  the  core.  The  spider  is 
mounted  on  a  shaft,  supported  by  a  bracket  from  the 
floor,  and  the  entire  core  and  tire  may  be  turned  freely 
by  the  workman  while  building-up  the  tire.  Hov/ever, 
as  these  V-shapcd  ends  on  the  .arms  cause  considerable 
wear  in  the  grooves,  it  is  the  custom  of  some  makers  to 
line  the  inside  of  non-collapsible  cores  with  a  steel  ring 
C,  which  has  better  wearing  qualities  than  the  cast  iron 
and  also  may  be  renewed.  The  two  halves  of  the  mold 
are  not  actually  applied  to  the  tire  while  the  core  is  on 

tn  the  automobile-tire  industry  the  machining 
of  the  molds  and  cores,  which  are  used  during  the 
building-up  and  vulcanizing  processes,  has  as- 

sumed large  proportions,  and  many  tire  factories, 
have  large  departments  engaged  in  this  work. 
Outside  jobbing  shops  are  also  doing  considerable 

of  the  work  for  the  tire  makers. 

FIG.     1.      rRINCIPAL    PAKTS    OF    TIHW    MOLD, 
CORE  AND  SUPPORT 

the  spider  in  the  position  shown,  but  the  core  and  tire 
are  usually  laid  in  one  half  and  the  other  laid  over  it 

and  clamped  on,  while  being  forced  together  under  ex- 
tremely high  pressure. 

The  clamping  pressure  together  with  i,ne  vulcanizing 
heat  causes  the  rubber  to  flow  out  into  the  interior  of 

the  molds  and  fill  all  im- 
pressions such  as  are  found 

on  the  non-skid  type  of 

tires,  as  well  as  the  letter- 
ing on  the  sides. 

In  making  tire  molds  and 
cores  for  auto  tires,  the 
first  consideraton  is  to  se- 

cure proper  castings ;  these 
mu,'?*'  be  good  close-grained 

iron  and  homogeneous  in  every  respect.  Slight  blem- 
ishes or  slag  holes  which  may  appear  on  the  surface 

of  the  core  after  machining  are  apt  to  prove  fatal 
to  its  usefulness  unless  they  can  be  properly  plugged. 
The  danger  of  such  blemishes  lies  in  the  fact 
that  the  inside  layer  of  fabric  may  be  forced  into  them 
while  vulcanizing,  and  this  would  form  suflicient  grounds 
for  the  rejection  of  a  first-class  tire  when  inspected  and 
its  classification  as  a  "second."     Core  castings  for  tire sizes  of  30  X  3J  in. 

and  smaller  are  cast 

solid,  with  a  section 
similar  to  that  shown 
in  A,  Fig.  3;  while 
in  the  larger  sizes 
the  cores  are  cast 

hollow,  as  at  B,  leav- 
ing a  wall  i  to  §  in. 

thick  after  the  core 
has  been  machined 

to  finished  size.  Hol- 
low cores  are  cast 

with  three  chambers. 

Fig.  4,  and  are  later 
divided  into  three 
sections  so  that  they 

can  be  easily  removed 
from  the  tire  after 
vulcanizing.   Smaller 

FIG.  2.     SECTION  THROUGH  A  ^'^^^      °^      ̂^^^^      ̂ ^^ TIRE  MOLD  AND  CORE  stretchcd     to     strip 
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them  from  non-collapsible  cores.  It  will  be  noted  that 

the  part  A  tapers  with  the  large  end  toward  the  center, 
so  that  it  can  be  pulled  inwardly,  and  the  other  two  parts 
can  then  be  easily  removed. 

In  machining  a  core  for  small  sizes  of  tires,  the  rough 
casting  is  first  placed  on  a  vertical  boring  mill,  chucked 

FIG.   3.      SECTIONS  OF  TIRE   CORES 

from  the  outside,  bored  to  size  and  a  straight  roughing 
cut  taken  from  the  top.  Fig.  5,  so  that  it  will  lie  flat  for 
the  second  operation.  For  the  latter,  it  is  chucked 
from  the  inside  by  jaws  which  do  not  protrude  above  the 
finished  dimension  of  the  top  of  the  section,  where  the 
bead  of  the  tire  will  lie.  Fig.  6. 

Any  type  of  boring  mill  may  be  used  for  the  first 
operation,  but  a  boring  mill  with  a  side  head,  upon 
which  may  be  mounted  a  former  attachment,  is  recom- 

mended for  the  second  and  third  operations,  and  a  King 
boring  mill  equipped  for  the  operation  is  shovra  in  Fig. 
7.  The  side  and  outside  diameter  are  roughed  by  means 
of  a  round-nose  tool  held  in  the  side  head  and  controlled 
by  the  former,  which  controls  the  tool  so  that  it  follows 
the  shape  of  the  outside  surface  of  the  core.  Each  side 
is  then  finished  by  a  form  tool  held  in  a  goose-neck 
holder.  Fig.  8.     The  core  is  then  ready  for  fitting  the 

internal  steel  ring,  previously  mentioned,  which  is  used 
to  take  the  thrust  and  wear  from  the  arms  of  the  sup- 

porting spider. 
The  ring  is  made  from  a  suitable  size  of  steel  stock, 

generally  \i  in.  square.  The  stock  is  cut  to  length  and 
the  ends  are  scarfed  for  welding.  The  bar  is  heated  to 
a  low  red  heat  .so  that  it  may  be  worked  without  un- 

necessary scaling,  and  is  bent  on  a  roller  type  of  ring 
former,  with  the  scarfed  ends  laid  for  a  side  weld.  The 
scarfed  ends  are  brought  to  a  welding  heat  in  an  oil- 

Rouff/i 

Fig.  6 

FIG.  5.     TRANSFORMATION  OF  FIRST  BORING-MILL  OPER- 
ATION.     FIG.    6.      SECOND   OPERATION  SHOWING 

HOLDING  JAWS 

heated  furnace  and  the  weld  is  made  under  a  steam 
hammer. 

The  welded  ring  is  rounded  up  on  a  cone  former,  and 
flattened  on  a  surface  plate.  After  cooling  it  is  again 
straightened  and  is  then  ready  for  machining. 

For  machining,  the  ring  is  clamped  in  a  boring-mill 
fixture,  Fig.  9,  with  drawing-down  screws  which  sup- 

port it  at  many  points  to  prevent  springing,  and  ar- 
ranged to  permit  the  boring  and  facing  of  one  side  in 

the  first  operation.  For  finishing,  the  ring  is  slipped 
over  another  fixture.  Fig.  10,  which  holds  it  from  the 
inside,  and  the  face  and  outside  are  then  finished  with 
a  tongue  as  indicated  at  A. 

The  finished  rings  are  cut  across  diagonally  at  one 
place  at  an  angle  of  45  deg.  so  that  they  may  be  sprung 
into  place  in  the  groove  of  the  core  casting,  where  they 
are  held  by  pins.  The  core  and  ring  are  then  placed 
on  a  boring  mill  and  the  V-groove  is  cut  in  the  inside of  the  ring. 

"    -A   " FIG.  4.     OUTLINE  OF  HOLLOW  CORE  SHOW 
FIG.   7.      BORING   MILL   EQI'IPPKD    FOR    FINISHING   CORES 
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GOOSE-NECK    TOOLHOI^DER    USED    ON    BORING 
MILI, 

The  machining  of  the  collapsible  cores  proceeds  in 
the  same  manner  as  with  the  solid  ones  until  the  end 

of  the  third  operation,  when  the  V-groove  is  cut  directly 
in  the  casting,  and  the  grooves  are  also  finished  in  each 
side  for  the  steel  retaining  rings.  They  are  drilled  for 
the  retaining  ring  bolts,  using  a  jig  which  spaces  the 
holes  to  avoid  the  spots  where  the  division  sections  are 
cut  later.  The  retaining  rings  are  drilled  by  a  corres- 

ponding jig  to  insure  interchangeability. 
The  cores  are  cut  into  three  sections  to  leave  a  gap 

that  will  finish  from  i  to  i  in.  in  width.  The  ends  are 
then  fitted  with  steel  plates.  Fig.  11,  which  prevent  wear. 

I 

the  plates  being  pro- 
vided with  keys,  fas- 

tened in  one  and 
fitting  in  a  key  way 
in  the  other,  which 
assure  alignment  of 
the  sections  when 

they  are  reassem- 
bled. The  core  sec- 
tions are  assembled 

and  bolted  together 
with  the  side  rings, 
and  the  projecting 
corners  of  the  plates 
are  finished  to  the 
contour  of  the  core. 
The  assembly  rings 
are  made  in  the  same 
manner  as  the  inter- 

nal rings  except  that 
they  are  not  cut  di- 

agonally in  the  man- 
ner mentioned.  Men- 

tion has  been  made 
of  the  fact  that  the 
large  cores  are  cast 
■with  three  hollow 
chambers,  and,  con- 

sequently, the  foun- 
dry cores  are  fur- 

nished to  the  molder 

^^ 

Tf 

r.9.9 

Fig.  10 FIG.     9.       FliCTURE     FOR    BORING 
AND    FACING    CORE    RING.      FIG. 
10.       FIXTURE     FOR     FINISHING 

OUTSIDE    AND   FACE    OF 
CORE    RING 

FIG.  12.     A  PAIR  OF  TIRE  MOLDS  WITH  CLAMPS 

in  a  corresponding  form.  In  the  foundry,  the  cores  are 
supported  in  the  mold  by  round  projections  or  lugs  and 
the  holes  left  by  them  are  reamed  out,  and  through  them, 
after  machining  the  casting,  the  chambers  are  filled  with 
cement  mixed  with  water  only.  Before  the  cement  has 
set,  steel  plugs  are  driven  into  these  holes  and  after  the 
cement  has  set  the  protruding  portions  of  the  plugs  are 
filed  to  conform  with  the  contour  of  the  finished  cast- 

ing.    The  tire  cores  are  cast  hollow,  principally  to  se- 

FIG.    13.     TRANSFORMATION  OP  FIRST  CUT  ON  BACK   OF 
MOLD 

cure  closer  grained  castings,  and  it  is  claimed  the  cement 
filler  serves  to  overcome  the  expansion  of  the  iron  core 
when  it  is  put  into  the  vulcanizer 

Tire  molds  also  must  be  made  of  close-grained  iron, 
and  in  addition  to  this,  it  has  been  found  desirable  to 
make  them  with  a  chilled  surface.  The  wear  exerted  by 
the  tread  compound  of  the  tire  when  it  flows  during  the 
vulcanizing  process  is  very  deteriorating  on  the  molds, 
and  unless  they  are  made  of  particularly  tough  and  close- 
grained  iron,  they  will  wear  very  rapidly.     The  iron 

FIG.      11.        STEEL      PLATES      FOli 
ENDS   OF   CORE    SECTIONS FIG.    14.     TIRE   MOLD    SHOWING   FORM-CUTTER.  TOOL 
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used  for  this  purpose  does  not  take  a  hard  chill  and  re- 

mains soft  enough  so  that  it  may  be  properly  machined. 
Some  foundries  put  the  chill  and  pattern  together  in 

the  flask  and  ram  them  up  in  the  mold,  then  draw  the 
pattern  leaving  the  cast-iron  chill  in  the  sand  until  the 
mold  has  been  poured.  This  method  is  liable  to  cause 
pit-holes  or  chill-balls  on  the  surface  due  to  the  fact  that 

Enlargeel    SecHon  X-X 

FIG.    15.     SECTION  OF  MOLD  FOR   SOLID  TIRE 

the  cold  cast-iron  chill  collects  moisture  and  when  the 
molten  iron  strikes  it  an  imperfect  surface  is  the  result. 
It  is  better  to  have  the  pattern  made  with  a  print  to 
take  the  place  of  the  chill,  and  not  place  the  chill  in  the 
mold  until  just  before  it  is  ready  to  pour. 

The  mold  castings  are  first  drilled  with  four  holes  A, 
Fig.  12  (which  shows  a  pair  of  completed  molds),  to 
facilitate  handling.  The  castings  are  placed  on  a  bor- 

ing mill  with  the  cavity  down,  and  a  smooth  cut  taken 
on  the  back.  A,  Fig.  13,  and  about  11  in.  down  the  outer 
surface  B,  to  facilitate  future  chucking  operations.  The 
mold  is  turned  over  and  the  cavity  and  joints  are 
roughed  with  a  round-nose  tool  and  then  the  cavity 
is  finished  smooth  with  a  form  tool.  A,  Fig.  14,  held 
in  a  goose-neck  holder  similar  to  the  one  shown  in  Fig.  8. 

FIG.  16. ENGRAVING  MACHINE  USED  FOR  TIRE 
LETTERING 

FIG.    17.     MACHINE  FOR  ENGRAVING  NON-SKID  TREAD 

All  form  tools  are  drilled  and  planed  to  templet,  to 
fit  the  goose-neck  holder,  which  makes  them  inter- 

changeable and  permits  quick  setting  of  the  tools. 
Molds  which  are  intended  either  for  plain  tread  or 

for  solid  tires.  Fig.  15,  also  have  each  half  completed 
as  in  the  operation  described  previously.  Any  defects 
in  the  castings  are  plugged  and  smoothed.  The  molds 
are  then  placed  on  an  engraving  or  profiling  machine, 
such  as  the  Gorton  engraving  machine  shown  in  Fig.  16, 
where  the  size  and  name  of  the  tire  are  cut  in,  using 
a  templet  guide  for  the  cutter. 

The  cavities  which  are  required  to  be  cut  in  molds 
for  the  non-skid  type  of  tires  have  this  work  done  on  a 
much  larger  type  of  engraving  machine,  such  as  the  one 
shown  in  Fig.  17,  which  also  uses  templets. 

Some  firms  require  J-in.  vent  holes  to  be  drilled  in 
each  cavity  of  the  non-skid  tread  for  the  overflow  of  the 
rubber,  while  others  do  not.  All  sharp  edges  and  tool 
marks  in  the  cavities  must  be  filed  smooth  and  round; 
otherwise  they  will  tear  the  rubber  when  the  tire  is  re- 

moved from  the  mold. 

The  halves  of  the  mold  are  put  together  and  located 
so  that  the  designs  in  the  tread  register  properly,  and 
are  then  drilled  for  three  steel  dowel  pins  and  bushings. 
These  must  be  unequally  spaced,  so  that  the  two  parts 
of  the  mold  can  only  be  assembled  in  one  position.  The 
holes  are  drilled  so  that  the  pin  A,  Fig.  15,  will  have  a 
drive  fit,  and  it  is  driven  through  one  half  and  into  the 
other  part  way.  The  hole  in  the  latter  portion  is  then 
enlarged  by  a  three-lip  drill  sufficient  for  a  drive  fit  for 
the  bushing  B,  which  is  reamed  to  fit  the  pin  after  it 
has  been  driven  in  place. 
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The  Compulsory  Metric  Law 

Read  This — and  Then  Get  Busy 
THE  World  Trade  Club  is  sending  out  to  all  parts  of  the  country, 

thousands  of  post  cards,  addressed  to    the  Bureau  of  Standards, 

Washington,  D.  C,  urging  legislation  in  favor  of  the  exclusioe  use 

of  the  meter-liter-gram  in  the  United  States. 

These  cards  are  being  signed  by  doctors,  lawyers,  school  teachers  and  all  sorts  of 

people  who  know  absolutely  nothing  of  real  manufacturing  or  export  conditions. 

Probably  a  hundred  thousand  of  these  cards  have  been  mailed  to  Washington 

favoring  one  side  of  the  question  only,  and  many  Congressmen  have  been  led  to  believe, 

in  looking  over  the  reports  on  this  flood  of  cards,  that  the  whole  country  wants  a 

compulsory  metric  system,  when  in  fact  nothing  is  farther  from  the  truth.  This 

dangerous  propaganda  must  be  counteracted  by  the  same  means  the  "millionaire's  club" 
has  employed. 

Now — Mr.  Manufacturer — Mr.  Exporter — Mr.  Man — You  whose  very  existence 
depends  on  the  smooth  running  of  our  industrial  machinery  which  would  be  hojjelessly 

crippled  by  a  compulsory  metric  law — all  of  you  turn  in  and  help  in  this  campaign 
by  taking  up  our  proposition.   Also  get  the  help  of  every  association  you  belong  to. 

Chairman  of  Committee  on  Coinage,  Weights  and  Measures, 

House  of  Representatives, 

Washington,  D.  C. 

I  am  against  all  legislation  tending  to  make  the  use  of  the  metric  system 

compulsory  in  the  United  States. 

Name   

Address   

Vocal. 
ion_ 

Here  is  our  proposition!  We  will  furnish  you,  free  of  charge,  all  of  the  post  cards 

you  can  use,  similar  to  the  one  shown.  Distribute  these  cards  to  your  employees  and 

have  them  sign  and  mail  them.  The  cards  are  all  properly  addressed  and  need  only  to 

be  signed  and  a  one-cent  stamp  affixed  and  then  they  are  ready  for  mailing. 

Ask  us  for  enough  cards  for  every  employee  you  have  and  all  their  friends  who  are 

against  the  proposed  compulsory  metric  law. 

(Reprinted  from  oar  March  SSth  and  April  15th  Issues) J 
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CARDS 
Put  them  in  your  shop  literature 

Don't  be  misled  by  reports  being  circulated  that  no  com- 
pulsory metric  bill  had  been  introduced  into  Congress.  It  is  a 

fact  that  none  has — and  we  have  never  said  there  had  been — 

BUT — there  WAS — not  so  very  long  ago — a  VERY  grave 
danger  of  such  a  bill  emanating  from  the  House  Committee  on 
Coinage,  Weights  and  Measures. 

1  here  is  practically  no  danger  now  of  such  a  bill  being 
introduced  into  THIS  session  of  Congress,  but  as  long  as  the 

One-Man  World  Trade  "Club"  keeps  up  its  tactics  there  is 
always  danger.    And — 

It  is  up  to  all  of  us  to  see  that  the  Chairman  of  the  House 
Committee  on  Coinage,  Weights  and  Measures,  is  supplied 
with  enough  ammunition  to  offset  the  gas  attack  of  our 

opponents. 

We  must  make- our  position  so  overwhelmingly  strong  that 

the  One-Man  "Club,"  or  the  combined  compulsory  metric 
advocates,  will  be  unable  to  make  a  successful  attack. 

This  can  only  be  done  by  keeping  up  the  fight  and  carrying 
it  to  them  on  their  own  ground. 

We  have  all  the  men  who  really  KNOW  industrial  condi- 
tions on  our  side,  but  we  must  put'these  men  on  record. 

Read  the  opposite  page  which  is  reprinted  from  our  issue 
of  March  25  and  April  1  5,  and  then  send  for  your  cards  for 
the  fight  IS  not  over  yet. 

A  good  suggestion,  is  for  you  to  include  a  card  in  each  piece 
of  shop  literature  which  you  send  out. 

One  firm  alone  sent  to  us  for  22,000  cards  to  be  used  in  this 

way.    Others  have  ordered  from  five  to  seven  thousand  each. 

GE 1    YOURS    NOW. 

Editor 
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THE  ignorance  of  the  mechanic  who  attempted  to 
hold  a  piece  of  non-magnetic  material  on  a  mag- 

netic chuck  was  matched  by  a  man  of  my  acquaint- 
ance who  built  a  cast-iron  fixture  to  hold  an  odd-shaped 

piece  by  the  same  method.  The  fixture  short-circuited 
the  magnetic  lines  of  force  so  that  the  work  was  not 
energized.  Possibly  both  men  could  have  accomplished 
their  purposes  with  the  Crescent  vacuum  chuck  which  is 
being  manufactured  by  the  Crescent  Pump  Co.  and  mar- 

keted through  the  Crescent  Sales  and  Engineering  Co., 
Detroit,  Mich. 

This  chuck  was  designed  for  holding  such  classes  of 
material  as  cannot  be  held  by  a  magnetic  chuck.  Among 

B-IG.  1.      INLET  AND  OUTLET  CONNECTIONS  OF  PUMP 

the  materials  which  may  be  mentioned  in  this  con- 
nection are  brass  and  bronze,  stellite,  manganese  steel 

and  glass. 
The  vacuum  is  created  by  a  Crescent  rotary  pump 

Fig.  1.  This  pump  can  be  used  either  as  a  vacuum  or 
pressure  pump,  and  it  is  claimed  that  a  pressure  of 
15  lb.,  or  a  vacuum  of  28^  in.  can  be  attained. 
:  The  intake  of  the  pump  is  through  the  hollow 
center-shaft,  and  the  outlet  is  through  the  opening 
Iseen  to  the  left  of  the  shaft.  In  the  main  body  or 
jcase  is  a  rotor  which  revolves  about  a  stationary  shaft. 

The  Vacuum  Chuck 

FIG.  2.     SMALL  SIZE  OF  VACUUM  CHUCK  PLATE  WITH 
SINGLE  GASKET 

consists  of  a  hollow  cast-iron  body  finished  square  and 
parallel  on  its  several  faces,  and  provided  with  suitable 
lugs  so  that  it  may  be  bolted  to  the  machine  table. 
In  one  end  is  a  pipe  connected  by  a  flexible  hose 
with  the  vacuum  system  maintained  by  the  pump 
described. 

How  THE  Chuck  Works 

Through  the  top  face  of  the  plate  are  drilled  a  series 
of  tiny  holes  leading  to  the  vacuum  chamber  inside. 
The  holes  may  be  drilled  in  any  order  depending  upon 
the  character  of  the  work  for  which  the  chuck  will  be 
used,  as  in  Fig.  2,  or  with  a  greatly  increased  number 
of  holes  for  many  pieces  as  illustrated  in  Fig.  3.  A 
thin  gasket,  of  any  soft  paper,  is  used  to  insure  against 
leakage  between  the  work  and  the  chuck.  A  gasket 
for  a  single  piece  is  shown  in  Fig.  2  and  a  larger 
gasket- on  a  larger  chuck  plate  to  hold  twenty-one  pieces 
at  a  setting  in  Fig.  3. 

The  chuck  is  shown  loaded  with  work  in  Fig.  4. 
Spaces  which  will  not  be  used  for  the  work  are  blocked 
off  by  laying  a  piece  of  paper  over  the  air  holes.     Thin 

i  The  interesting  feature  of  this  system  to  the  shop- 
■man  is  the  vacuum  chuck  shown  in  Fig.  2,  as  mounted 
[on  tJie  table  of  a  small  surface-grinding  machine.     It 

FIG.  3.     LARGE  CHUCK  PLATE  WITH  GASKET  FOR 

MULTIPLE    I'lECKS 
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Flii.     4.       CHUCK     I^OADKD    WITH      PIEtJES    KOK   GRINDING 

plates  which  are  already  slightly  sprung  can  be  drawn 
down  the  vacuum  so  that  they  will  lie  level  and  thus 
be  ground  to  an  even  thickness. 

New  Instructional  Plan  at  the  Harvard 

Engineering  School 
The  Harvard  Engineering  School  has  adopted  a  new 

plan  of  instruction  for  the  junior  year  of  the  engineer- 
ing course  whereby  students  will  hei-eafter  be  given  an 

opportunity  to  combine  classroom  work  with  six  months 
of  active  engineering  practice  and  industrial  training. 

According  to  the  new  plan,  which  will  be  inaugurated 

in  June  and  will  app'y  to  the  instruction  in  mechanical, 
electrical,  civil,  sanitary,  and  municipal  engineering, 
every  student  who  wishes  to  take  the  industrial  training 
work  will  spend  half  his  time  during  his  junior  year 
working  in  industrial  or  engineering  plants  within  easy 
reach  of  Cambridge.  A  schedule  has  been  arranged 
which  will  enable  these  men  to  secure  the  full  amount 
of  regular  classroom  instruction  and  also  to  spend  three 
separate  periods  of  two  months  each  in  the  industrial 
work.  The  schedule  of  work  for  the  freshman,  sopho- 

more, and  senior  years  will  remain  approximately  what 
it  is  now,  so  that  students  in  the  engineering  school 
will  fully  retain  during  at  least  three  years,  and  also 
during  part  of  the  junior  year,  the  advantages  of  life 
in  the  college  surroundings  which  the  .school  now  affords. 

The  plan  has  received  the  support  and  encouragement 
of  the  Associated  Industries  of  Massachusetts,  compris- 

ing some  1,400  industrial  and  engineering  concerns. 
It  is  expected  that  the  students  who  go  into  this 

work  will  be  paid  current  wages  for  the  periods  in 
which  they  work  in  the  plants  and  that  they  will  be 
able  to  earn  sufficient  money  to  pay  their  expenses  dur- 

ing these  periods,  so  that  the  experience,  if  not  actually 
profitable,  will  at  least  not  be  a  financial  burden.  The 
plan  will  be  optional  on  the  part  of  the  student. 

Students  will  be  placed  in  industrial  plants,  engi- 
neering work.s,  and  public  service  companies.  They  will 

be  engaged  in  the  making  of  steam  and  gas  engines  and 
auxiliary  machines,  of  electrical  machinery,  of  textiles, 
of  rubber  and  leather  goods,  of  paper  and  paper  pulp. 
They  will  be  employed  by  railroads,  traction  companies, 
and  contracting  firms,  and  will  work  in  foundries, 
machine  shops,  and  electric  light  and  power  plants. 

Professor  Hector  J.  Hughes,  chairman  of  the  admin- 

istrative board  of  the  engineering  school,  today  ex- 
plained the  purpose  and  development  of  the  new  plan 

a.s  follows: 

"One  of  the  first  problems  which  the  staff  of  the 
new  engineering  school  set  itself  to  solve  was  to  find 
an  effective  way  of  getting  the  new  school  and  its 
students  into  closer  relations  with  industrial  and  engi- 

neering work  before  they  graduate.  The  need  for  such 
relations  has  been  increasingly  evident  in  the  past  few 
years.  The  object  of  such  co-ordination  is  manifold: 
To  stimulate  interest  in  the  classroom  work;  to  keep 
the  teaching  staff  well-informed  of  the  needs  of  indus- 

try and  how  to  train  engineers  to  meet  them;  to  give 
the  students  some  intimate  knowledge  of  the  great 
problems  of  labor  and  industry  which  they  have  to  meet 
after  they  graduate,  and  thus  to  anticipate  to  some 
extent  the  period  of  initiation  which  all  students  must 
go  through  and  better  to  fit  them  to  begin  their 
careers;  to  give  them  an  opportunity  to  discover  how 
intricate  and  interesting  the  basic  industries  are  and 
to  what  extent  scientific  knowledge  may  be  used  in  work 
which  is  too  frequently  looked  upon  as  non-technical; 
in  other  words,  to  find  out  how  many  kinds  of  careers 
are  open  to  technically  trained  men  and  how  wide  is  the 
opportunity  for  such  men.  Another  object  of  the  new 
plan  is  to  stimulate  the  interest  of  the  industries  them- 

selves in  the  adaptation  to  their  special  needs  of  educa- 
tion in  engineering. 

"To  sum  up,  the  object  of  such  co-ordination  is  to 
give  our  students  the  chance  to  find  themselves. 

"The  most  promising  solution  of  this  problem  seemed 
to  the  staff  to  lie  along  the  lines  of  the  highly  developed 
and  successful  plan  of  industrial  co-operation  which  was 
initiated  by  Dean  Schneider  at  the  University  of  Cin- 

cinnati and  has  been  carried  on  there  so  successfully 
for  many  years,  and  has  been  applied  in  a  modified 
form  at  the  University  of  Pittsburgh  also.  This  plan 
has  been  modified  still  further  to  meet  the  different 
conditions  and  needs  at  Harvard.  It  is  significant  that 

other  universities  are  now  moving  in  the  same  direc- 
tion, and  within  only  a  few  days  a  large  movement  has 

been  inaugurated  to  put  such  a  plan  ultimately  into 
effect  in  most  of  the  large  technical  schools. 

"After  a  thorough  study  of  the  situation,  the  staff 
came  to  the  conclusion  that  it  would  be  highly  desirable 

to  offer  our  students  an  opportunity  to  get  some  indus- 
trial experience  and  engineering  practice  while  under- 

graduates but  without  sacrifice  of  classroom  instruction 
and  without  depriving  them  of  the  many  advantages 
which  attach  to  residence  and  study,  under  teachers  in- 

terested in  other  subjects  than  science,  and  among 
students  of  widely  differing  interests.  In  other  words, 

we  feel  that  our  students  should  have  as  many  as  pos- 
sible of  the  benefits  which  we  know  will  come  from  con- 

nection with  the  college,  while  they  are  at  the  same  time 
carrying  on  their  engineering  studies.  For  this  reason 
and  because  it  does  not  seem  desirable  to  lengthen  the 
period  required  for  a  first  degree  beyond  four  years,  we 
shall  be  limited  at  the  outset  to  less  industrial  experi- 

ence than  perhaps  would  be  desirable.  The  amount 
offered,  however,  should  be  looked  upon  as  a  minimum 
and  we  have  no  doubt  that  many  of  our  students  will 
be  glad  to  avail  themselves  of  the  opportunity  to  take 
more  of  this  work  after  the  plan  is  in  operation. 

"Mr.  H.  V.  Drufner  of  the  University  of  Cincinnati 
has  been  secured  to  take  active  charge  of  the  technical 

work  of  putting  the  new  plan  into  operation." 



1108 AMERICAN     MACHINIST Vol.  52,  No.  21 

A  Handy  Chuck  Wrench 
By  C.  H.  Willey 

In  a  repair  shop  where  several  lathes  were  in  use 
with  interchangeable  chucks  there  was  considerable 
time  wasted  hunting  for  the  chuck  wrenches  due  to 

their  having  been  mislaid.  One  of  the 
mechanics  devised  the  scheme  shown 

in  the  sketch.  A  special  crank-shaped 
wrench  was  made  with  a  swivel  pin. 

KEEPING   TRACK   OF   THE    CHtICK   WRENCH 

shown  in  enlarged  section,  in  the  top.  The  upper  end 
of  the  spring  was  secured  on  the  vertical  shipper  bar. 
When  not  in  use  the  sprin.g  raised  the  wrench  and  the 
operator  would  place  it  in  the  spring  clips  indicated. 
This  idea  is  a  labor  and  time  saver  that  has  proved  very 
handy  and  valuable. 

Device  for  Babbitting  Bearings 
By  Richard  H.  Kiddles 

We  have  a  device  for  use  in  babbitting  bearings  that 

has  been  in  service  for  a  long  time  and  which,'  we 
think,  is  handier  than  the  one  shown  by  John  Vincent 

on  page  305  •■>{  the  American  Machinist. 
Instead   o)    separate   springs   to  hold   the  collars   to- 

gether we  have  a  stiff  coil  spring  set  in  a  ceil  in  each 
collar.  Wherever  the  collar  may  be  placed  on  the  arbor, 
it  is  held  with  sufficient  friction  to  withstand  any  pres- 

sure that  may  be  brought  to  bear  on  it  when  pouring 

-Ho/e  forSprinq  Cell  drrlled 
in  from  this  Side. 

COLLAR  FOR   BABBITTING    BKAKINGS 

small  bearings,  and  yet  is  readily  adjustable  by  hand 
without  the  use  of  a  wrench  or  other  loose  part. 

The  illustration  shows  the  manner  in  which  it  is 
made  and  its  action  is  obvious. 

Adapter  To  Hold  Lathe  Chuck  on 

Angle  Plate 
By  H.  H.  Parker 

Some  pieces  of  work  of  the  character  shown  in  the 
sketch  are  difficult  to  hold  for  drilling,  either  in  V-blocks 
or  in  a  vise. 

A  convenient  way  to  hold  such  work  is  to  turn  a 
piece  of  cold-rolled  steel  and  thread  both  ends,  one  the 
same  as  a  lathe  spindle  nose  and  the  other  to  take  a 
nut  to  hold  the  adapter  to  an  angle  plate.  If  the  adapter 
is  drilled  through  the  center  the  same  size  as  the  lathe 
spindle  hole,  long  pieces  may  also  be  held. 

If  it  is  not  already  drilled,  the  angle  plate  is  provided 
with  a  hole  through  its  upright  face  to  take  the  adapter. 



May  20,  1920 Get  Increased  Production — With  Improved  Machinery 1109 

^ofap^er 

VTTAOHINO   <;HU('K    TO    ANfJT.K    I'l.ATK 

For  ordinary  small  work  the  chuck  will  probably  screw 
up  tight  enough  without  any  special  means  being  neces- 

sary to  hold  it  in  place. 

Quick-Acting  Machine  Vise 
By  H.  W.  Belmont 

After  searching  the  market  without  success  for  a 
quick-acting  machine  vise  of  large  capacity  we  decided 
to  design  and  make  one  to  suit  our  requirements.  In- 

asmuch as  this  vise  proved  very  satisfactory  we  thought 
that  other  readers  of  the  American  Machiniat  would 

Jilso  have  use  for  it,  as  the  quick-action  features  are  also 
adaptable  to  jig  and  fixture  work.    The  body  has  a  dove- 

tailed slot  up  to  the  rear  jaw  and  a  rectangular  hole 
through  the  jaw.  The  member  A  slides  in  the  body,  the 
movable  jaw  B  sliding  with  it.  The  vise  operates  as 
follows:  Insert  work;  push  up  the  member  A  until  the 
movable  jaw  is  against  the  work;  then  turn  the  screw 
to  the  right,  this  action  driving  the  cam  C  to  the  right 
through  the  friction  drive,  throwing  the  plunger  Z)  into 
the  ratchet  B;  after  which  another  eighth  of  a  turn 
tightens  the  work.  To  remove  the  work,  simply  turn 
the  screw  to  the  left,  turning  with  it  the  cam,  thus  al- 

lowing the  spring  to  raise  the  plunger  from  the  ratchet 
and  the  sliding  member  A  to  be  drawn  back. 

The  friction  drive  of  the  cam  is  accomplished  through 
the  spring  E  which  forces  the  cam  against  the  collar 
of  the  screw.  The  cam  has  eight  drill  spots  in  it  as 
shown  in  section  A-A  and  eight  pins  F  ride  in  the 
drill  spots,  making  an  efficient  drive  for  the  cam  and 
allowing  the  screw  to  continue  to  tighten  the  movable 
jaw.  The  sliding  member  A  is  dovetailed  into  the  bod.v 
and  the  movable  jaw  is  dovetailed  into  the  sliding  mem- 

ber. G  is  a  pin  to  prevent  the  ratchet  plunger  Z)  from 
turning.  This  vise  is  used  on  milling  and  shaping 
machines. 

Novel  Way  of  Making  a  Pattern 
By  a.  Briechle  and  Max  Schuppe 

A  small  number  of  cast  covers  for  a  certain  instru- 
ment were  wanted.  They  would  ordinarily  have  in- 

volved the  making  of  a  drawing  and  the  usual  form 
of  a  wood  pattern  and  entailed  an  expense  that  would 
have  made  the  cost  of  the  job  practically  prohibitive. 

A  novel  idea  was  evolved  and  put  into  practice.  A 
block  of  wood  was  made  to  conform  to  the  size  and 
shape  of  the  desired  cover  and  a  sheet  of  lead  about 
i  in.  in  thickness  was  drawn  and  molded  over  the  block, 
the  joints  being  carefully  soldered  and  scraped. 

The  block  of  wood  may  be  seen  at  A  Fig.  1,  and  the 

— — I  -^   

I  2 

QUICK-ArxiNG    VISE    FOR    MILLING    MACHINE 
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1 

FIG.    1. WOOD    BLOCK    AND    LEAD    CASE.      FIG. 
PATTERN    .VN13   RESULTING  CASTING 

LEAD 

sheet  lead  pattern  at  B.  In  Fig.  2,  A  is  the  lead 
pattern  and  B  the  casting  made  from  it. 

Using  this  lead  casting  as  a  pattern,  some  remarkabl.v 
clean  castings  were  obtained,  and  the  pattern  could 
with  care  be  used  over  and  over  again,  whereas  a  wood 
pattern  as  thin  as  this  would  be  extremely  liable  to 

injurj'. 
The  cost  of  the  lead  pattern  was  about  one-third 

that  of  a  wood  pattern,  and  it  possesses  the  addi- 
tional advantage  that  after  it  has  outlived  its  usefulness 

as  a  pattern  it  may  be  made  into  sinkers. 

A  Home-Made  Bending:  Machine 
By  H.  J.  Ventner 

A  machine  and  forge  shop  in  one  of  our  large  cities 
had  a  limited  amount  of  bar  bending  to  do  for  use 
on  ornamental  railings  and  constructed  the  home-made 
bending  machine  shown  in  the  illustration  to  handle 
the  work.  Nearly  every  piece  used  in  making  this 
machine  was  picked  up  from  the  scrap  pile  in  its 
own  yard. 

I-beams,  A,  lined  with  a  stiffening  channel  are  used 
on  each  side  to  form  the  bed.  These  are  braced  in 
position  by  heavy  flat  bars  which  are  also  used  for 
legs  extending  to  the  timber  foundation.  The  crank 
was  made  of  a  heavy  piece  of  shafting,  forged  with  a 
throw  in  its  center  to  give  it  the  required  amount 
of  travel  to  the  crosshead.  The  ends  of  the  shaft  and 
the  crank  bearing  were  then  turned  so  that  they  would 
run  true. 

The  driving  shaft,  in  addition  to  the  pulleys,  ".arries 
a  fly-wheel  C  to  aid  in  carrying  the  crank  over  center 
when  bending.  The  reduction  gearing  D  from  this 
countershaft  is  again  augmented  by  a  otcond  reduction 
to  the  gear  E.  The  diehead  F  is  piobably  the  only 
casting  made  especially  for  this  machine.  It  slides 
between  guidebars  G  which  are  bolted  to  each  side  of 
the  frame. 

The  stationary  die  is  bolted  to  the  plate  H  on  the 
bed  and  backed  up  by  a  thrust  block  /  which  has  an 
adjusting  screw  that  can  be  set  up  against  the  die. 
One  of  the  recent  jobs  successfully  bent  on  this  machine 

was  the  bars  for  the  railing  of  one  of  Chicago's  new 
bridges. 

Keeping  Mosquitos  Out  of  the  Shop 
By  Frank  C.  Hudson 

If  you  are  bothered  with  mosquitos  breeding  in  .stand- 
ing water  round  your  shop  it  is  worth  while  to  try  the 

plan  they  use  in  Panama  and  other  places.  The  picture 
is  from  the  Navy  Yard  at  New  Orleans  and  shows  how 
little  apparatus  is  required. 

The  apparatus  consists  of  an  old  tomato  can  tied  to 
a  stick,  the  stick  being  driven  down  into  the  mud,  pref- 

erably at  an  angle  as  shown,  and  a  wick  which  runs 
from  the  bottom  of  the  can  out  through  a  small  hole 
near  the  top  and  down  into  the  water. 

Fill  the  can  with  kerosene  or  almost  any  sort  of  oil 
that  will  feed  the  wick  and  the  outfit  needs  no  attention 
so  long  as  the  oil  lasts ;  the  oil  feeds  gradually  from  the 
can  to  the  surface  of  the  water  and  soon  covers  it  with 
a  film  of  oil.  It  only  takes  a  very  thin  film  of  oil  to 
discourage  the  breeding  of  mosquitos,  but  it  must  be 
kept  up  for  they  are  persistent  critters  and  seem  to  lie 
in  wilt  for  a  chance  to  get  busy  again.  This  has  proved 
an  effective  method  of  extermination. 

i 

1 

A  HOME-MADE  BENDING  MACHINE THE  ANTI-MOSQUITO  OIL  CAN 
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Suggested  bj^  tlwNanagfing  Editor 
To    PROVIDE    a    little 

variety  we  are  leading 
off  this  week  with  a  Navy 
Yard   story  —  this   time  a 
short  account  of  the  yard  at 
New  Orleans  and  its  work 
during  the  war.     Being  a 
relatively  small  yard  it  had 
more  intimate  acquaintance 
with  submarines  and  sub- 

chasers than  with  dread- 
noughts and  battle  cruisers. 

Much  repair  work  is  done 
here  and  the  equipment  is    
correspondingly  diversified. 

The  current  installment  of  "Modern  Production  Meth- 
ods" is  called  "Engineering  the  Product,"  and  begins 

on  page  1087.  Mr.  Basset  takes  up  briefly  the  functions 
of  a  well-organized  engi- 

neering department  .nnd 
also  points  out  its  limita- 

tions. As  usual  he  uses 
con  Crete  examples  t  o 
prove  his  statements. 
This  article  should  ap- 

peal both  to  engineers 
and  to  general  managers. 

Another  article  deal- 
ing strictly  with  man- 

agement problems  is  the 
one  on  page  1091  by  John 
T.  Bartlett  concerning 

employees'  magazines. 
Most  of  us  have  seen 
house  organs  of  promise 
spring  up  like  mush- 

rooms and  last  but  little 
longer.  The  manage- 

ment may  have  had  the 
best  intentions  in  the 
world  and  the  editor  may 
have  been  as  conscien- 

tious as  he  was  clever 
but  still  there  was  some- 

thing missing  and  the  re- 
sult was  failure.  Mr. 

Bartlett  takes  up  policies 

for  employees'  magazines  in  a  broad  gage  way  that merits  close  attention. 

The  third  installment  of  Sherlock  on  insurance  poli- 

Most  of  the  'prominent  presidential  candidates 
have  announced  their  faith  in  education  a^  a 
prime  necessity  for  America.  We  indorse  this 
stand  without  reservation.  Many  men  in  our  field 
have  had  neither  the  time  nor  the  money  for  the 
advantages  of  a  college  education  but  this  is  no 
indications  that  they  are  uneducated.  To  many 
such  men  "American  Machinist"  has  been  an 
invaluable  aid.  It  is  our  aim  to  make  it  indis- 

pensable and  certain  comments  that  have  come  to 
us  make  us  believe  that  we  are  on  the  right  road. 

cies  starts  on  page  1084  and 

takes  up  the  matter  of  pre- 
miums and  their  impor- 

tance. For  some  months  we 

have  run  solid  pages  of  il- 
lustrations showing  shop 

and  drafting  room  kinks, 

and  just  after  the  armistii-e 
a  few  on  mechanical  hands 
and  arms  for  disabled  shop 
men.  One  appears  on  page 
1103.  These  were  drawn 

by  J.  A.  Lucas  who  was 
recently  made  head  of  the 
illustration  department  for 

all  McGraw-Hill  papers.  Instead  .of  photographing 
Lucas  we  thought  it  more  appropriate  to  have  him 
drawn  from  life  by  Breul  who^e  desk  faces  Lucas'  and 

who  consequently  had  a 
fine   chance   to   complete 
the  job  without  Lucas 
knowing  anything  about 
it.     Lucas   was   bom    in 
Toulon,      France;,     and 
graduated  from  the  Paris 
Polytechnique.     He    has 
been  in  this  country  thir- 

teen    years,      eight     of 
which  have  been   in  the 

employ  of  the  McGraw- 
Hill  Co.,  Inc.,  and  its  pre- 

decessors.  A  critical  an- 
alysis of  the  sketch  will 

indicate    to    the    careful 

observer  that  Lucas  is — 
not  fat,  for  a  Frenchman 
could  never  be  that — but 
that   he   inclines   to  em- 

bonpoint,    or    in     other 
words     carries     around 
with  him  somewhat  more 
avoirdupois    than    might 
be    considered    essential 
by  some  people.    He   is 
responsible  for  the  per- 

spective    sketches     and 
drawings  which  are  used 

to  such  a  large  extent  as  illustrations  for  our  practical 
letters.     His  experience  as  a  machinist  and  expert  pho- 

tographer has  stood  him  in  good  stead. 
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The  Theory  and  Practice  of  Lubrication— 

The  Germ  Process* By  henry  M.  wells  and  JAMES  ED  SOUTHCOMBL 

//  costly  bearing  friction  can  be  greatly  decreased 
through  the  application  of  improved  lubricant, 
and  the  cost  of  the  lubricant  itself  reduced  by 
the  use  of  hitherto  so-called  impurities,  toe  shal 
have  taken  another   big  economic  stride. 

IN  THE  early  days  of  the  mineral  lubricating  oil 
industrj'.  it  was  considered  that  the  perfection  of 
lubricalion  lay  with  the  production  of  the  purest 

possible  hydrocarbon  oils,  and  it  is  a  monument  to  the 
skill  and  efficiency  of  oil  producers  and  refiners  that 
this  search  for  better  lubricants  and  more  scientific 
methods  of  refining  has  resulted  in  placing  upon  the 

market  an  enormous  range  of  highly  purified  lubricat- 
ing oil?  of  every  conceivable  viscosity,  gravity  and 

color.  This  has  certainly  very  materially  conduced  to 
lubricating  efficiency  and  has  been  instrumental  in 
assisting  forward  to  the  greatest  possible  degree  the 
development  of  engineering  design.  Nevertheless,  wo 
find  that  for  many  purposes,  particularly  those  cases 
requiring  lubrication  of  bearings,  etc.,  carrying  heavy 
loads  at  relatively  slow  speeds,  these  pure  mineral  oils 
have  not  been  ideally  successful.  And  the  need  for 
adding  to  mineral  oils,  animal  and  vegetable  oils  to 

Increase  their  "slipperiness,"  has  been  forced  upon 
users  in  all  countries.  To  take  a  few  examples  out  of 
many,  the  specification  for  lubricating  oils  of  the  United 
States  railways,  drafted  at  a  recent  conference,  recom- 

mends the  addition  of  4  to  8  per  cent  of  fatty  oil,  and 
in  Great  Britain  many  large  consumers  of  lubricating 

oil,  the  railway  companies  and  the  Government  depart- 
ments, emphatically  specify  oils  containing  up  to  as 

much  as  20  per  cent  of  pure  rape,  olive,  lard,  or  cocoanut 
oils.  The  fact  that  such  compounded  oils  possess  excep- 

tional friction-reducing  properties  has  been  shown  by  a 
large  number  of  trials  and  experiments  on  mechanical 
testing  devices  and  is  supported  by  the  observations 
in  practical  lubrication  on  many  hands. 

An  Extensive  Industry 

There  has  grown  up  with  the  development  of  mineral 
oils  an  extensive  industry  for  the  production  of  fatty 
oils  to  be  used  in  compounding  with  hydrocarbons. 
Here  again,  the  demand  for  greater  purity  and  free^ 
dom  from  acidity  of  glycerides  has  been  insistent  and 
has  seen  the  marketing  of  expensive  acidless  tallow 
oils,  acidless  lard  oils,  etc.  It  is  our  object  in  coming 
before  you  to  show  that  such  highly  refined  oils  are  not 
only  unnecessary  but  are  positively  ineffectual  in  secur- 

ing the  highest  possible  degree  of  friction-reducing 
efficiency. 

We  were  forced  to  the  conclusion  that  the  only  prop- 
erty which  was  of  importance  and  which  had  previously 

not  been  adequately  studied,  was  capillarity  or  surface 
tension.  Consider  the  case  of  two  eccentric  glass  sur- 

faces which  are  being  forced  together  with  a  drop  of 
oil  or  mercury  between  them.     Now,  since  the  mercury 

•  'Extract  from  paper  tlelivered   at  the  meeting  of  the   National 
Petroleimi  .^s-sotiation  at  J'ittsburgh,  Pa.,  April   22.  1920. 

does  not  wet  or  spread  over  the  glass,  the  meniscus 
in  this  ca.se  will  be  convex  to  the  liquid,  while  in  the 
ca.se  of  oil  which  wets  the  surface,  the  meniscus  will 
be  concave  In  the  first  case,  the  tendency  on  capillary 
grounds  will  be  for  the  liquid  to  gather  itself  up  into 
a  drop  and  to  pull  the  liquid  film  away  from  the 
narrower  constricted  area  of  greater  pressure.  In  the 
case  of  oil,  the  opposite  will  be  the  effect.  The  oil. 
owing  to  its  meniscus,  will  tend  to  force  itself  into  the 
narrow  spaces.  This  is  exactly  what  is  required  in  a 

lubricant,  namely,  that  it  shall  penetrate  into  the  nar- 
row spaces  between  journal  and  bearing  and  from  the 

above  considerations,  one  clearly  sees  that  liquids  which 
do  not  wet  solid  surfaces  cannot  be  described  as  lubri- 

cants. Only  the  liquids  which  wet  the  solid  surfaces 
possess  lubricating  power  in  the  generally  accepted 
.sense.  This  confirmed  to  us  that  a  measure  of  the 
surface  tension  would  shed  considerable  light  on 
the  problem  and  to  this  end  we  now  devoted  our 
attention. 

It  was  found  that  the  interfacial  tension  against 
water,  and  also  against  mercury,  of  the  fatty  oils  and 
compounded  oils,  was  much  lower  than  was  the  case 
with  any  mineral  oil. 

What  Investigation  Showed 

After  a  great  amount  of  investigation,  we  definitely 
proved  that  this  difference  was  due  to  the  presence  in 
the  fatty  or  compounded  lubricants  of  small  quantities 
of  free,  fatty  acids  which  are  absent  In  the  great 
majority  of  mineral  oils.  This  was  a  njost  surprising 
result  since  it  indicated  that  the  virtue  of  fatty  oils 
arose  simply  from  the  fatty  acids  which  they  contained, 
as  impurities.  We  then  went  a  step  further  in  that 
we  artificially  prepared  oils  consisting  of  99  per  cent 
mineral  oil  with  only  1  per  cent  of  free  fatty  acid. 
These  oils  gave  a  low  surface  tension.  On  the  other 
hand,  we  removed  the  fatty  acid  from  fatty  oils  and 
found  that  the  pure  fatty  oils  gave  a  high  surface 
tension.  We  drew  the  deduction,  therefore,  that  the 
friction-reducing  properties  were  due  solely  to  the  fatty 
acid  content  and  that  it  should  be  possible  to  obtain 
the  desired  result  by  adding  minute  quantities  of  fatty 
acids  to  mineral  oils.  At  this  point  it  became  essentia! 
to  confirm  the  results  by  direct  experiments  on  bearing 
surfaces. 

The  broad  set  of  tests  and  results  from  the  four 

machines  were  these:  The  oils  used  by  way  of  illus- 
tration were  a  pure  mineral  oil,  the  same  mineral  oil 

plus  i  per  cent  commercial  fatty  acids,  the  same  min- 
eral oil  plus  1  per  cent  and  2  per  cent  fatty  acids. 

These  were  tried  out  against  rape  oil  containing  2.4 
per  cent  of  free  fatty  acids  and  neutral  rape  oil  from 
which  the  fatty  acids  had  been  completely  removed  in 
the  laboratory.  In  every  case,  on  each  machine  the 
frictional  resistance,  when  i  per  cent  of  fatty  acids 
was  used,  was  reduced  by  20  to  26  per  cent  and  to 
achieve  this  reduction  by  the  use  of  pure  neutral  rape 
oil  it  was  necessary  to  employ  as  much  as  60  per  cent. 

Further  experiments  made  with  olive  oil  showed  that 



May  20,   1920 Get  Increased  Productioih — With  Imp-rov^  Machinery 1113 

the  addition  of  2  per  cent  of  commercial  fatty  acids 
lowers  the  friction  30  per  cent  below  that  of  a  mixture 
containing  40  per  cent  mineral  and  60  per  cent  olive. 
To  put  the  matter  in  a  nutshell,  the  frictional  reRistance 
shown  by  any  mineral  oil  can  he  most  definitely  reduced 
by  the  addition  of  about  1  per  cent  of  commercial  fatty 
acids. 

This  is  in  complete  conformity  with  the  latest  views 
of  pure  science.  All  recent  work  points  to  the  fact  that 

it  is  the  chemically  reactive  and  unsaturated  con- 

stituents of  lubricants  which  promote  "oiliness"  and 
that  they  do  so  by  forming  new  "composite"  films  on  the 
surfaces  lubricated,  with  lower  surface  energy  and 
opposing  less  resistance  to  shear.  The  great  activity  of 
organic  acids   is  quite  in  accordance  with  this  theory. 

Growing  Usk  of  Germ-Process  Oils 

We  have  hitherto  confined  our  remarks  to  the  effects 

of  acids  on  the  friction-reducing  properties  of  oils,  but 
there  is  another  aspect  of  the  matter  of  very  utmost 
importance.  In  practical  use  in  the  power  house  or 
factory,  lubricating  oils  are  not  used  under  ideal  con- 

ditions, and  in  many  cases  they  become  admi.xed  either 
accidentally  or  deliberately  with  water.  In  some  cases 
it  is  necessary  that  when  the  oil  comes  in  contact  with 
water,  it  shall  mix  with  the  water  or  emulsify  as  we  say. 
Such  cases  are,  of  course,  the  bearings  of  marine 
engines  and  the  guides  and  rods  of  locomotives,  etc. 
In  other  ca.ses,  it  is  essential  that  the  oil  shall  not 
mix  or  shall  separate  readily  from  the  water. 

We  found  also  that  it  is  possible  to  choose  suitable 

acids  which  will  confer  upon  the  mineral  oil  these  par- 
ticular and  valuable  properties.  By  the  addition  to  the 

minera'  oil  of  one  clas.s  of  fatty  acids,  we  induce  a 
tendency  to  de-mulsify,  while  other  groups  of  acids 
have  a  powerful  emulsifying  influence.  We  are  there- 

fore enabled  to  change  the  character  of  the  mineral  oil. 

Germ.-process  oils  have  been  extensively  tried  out  by 
the  British  Admiralty,  Government  Departments, 
Steamship  and  Railroad  Companies,  without  a  single 
failure  being  recorded. 

On  large  gas  and  oil  engines,  especially  big  hori- 
zontal units,  where  previously  10  per  cent  fatty  oil  was 

used,  we  have  been  able  to  substitute  germ  oils  with  1 

I  per  cent  fatty  acid  end  achieve  complete  succe.ss. 

"Germ-process"  oil,  incorporated  in  very  small  pro- 
\  portions  with  the  correct  mineral  cylinder  oil,  gives 
\  equally  good  results  on  engines  with  Corliss  valves  up 
to  over  3,000  hp.,  working  at  160  to  170  lb.  per  square 
inch  pressure,  superheated  480  to  500  deg.  F. ;  on 
horizontal  engines  with  Corliss  valves  up  to  750  hp.  up 
to  160  lb.  pres.sure  without  superheat.  Various  mineral 

cylinder  oil  bases  to  correct  "germs"  in  different  but 
small  proportions  give  thoroughly  good  lubrication  on 
vertical  and  horizontal  engines  of  many  types,  sizes 
and  pressures. 

For  a  good  heavy  marine  engine  oil  it  has  always 

been  considered  neces.sai-y  to  use  from  10  to  25  per  cent 
thickened  or  blown  oil — as  a  rule,  thickened  rape  oil. 

This  gives  great  viscosity,  also  very  good  "lathering" 
properties  to  the  oil. 

The  standard  specification  for  marine  bearing  oil 

for  one  of  our  .semi-government  departments  is  a  com- 
pound of  about  20  per  cent  of  fatty  oil;  but  the  total 

fatty  acid  content  must  not  exceed  1  per  cent.  This 

has  now  been  successfully  replaced  by  germ-process 
marine-engine  oil. 

The  germ  process  gives  to  a  mineral  oil  of  fair  merit, 
that  property  lacking  for  some  purposes,  while  it 
increases  the  lubricating  value  of  a  good  oil,  making  it 
still  better.     In  all  cases  they  become  more  economical. 

One  excellent  illustration  of  this  may  be  of  interest: 

On  a  Navy  ship  of  the  cruiser  class  the  port  engine 
was  run  on  a  straight  mineral  oil  and  the  starboard 

on  a  germ-process  oil.  It  was  found  possible  to  reduce 
the  oil  feed  on  the  starboard  engine  and  the  engineer 
officer  reports  that  he  would  be  quite  willing  to  run 
the  engines  on  the  germ  oil  with  a  reduction  of  17 
per  cent  consumption. 

We  should  mention  here  that  this  process  has  been 

protected  by  -patents  in  all  countries. 

Conclusions  Reached  from  Tests 

Our  task  is  to  estimate  how  the  industry  will  be 
affected  by  the  following  two  factors :  One  technological, 
one  psychological.  The  first  is  the  technological  factor; 
p.am.ely,  the  demonstration  of  a  new  set  of  facts.  In 

f^ur  previous  remarks  we  have  given  the  conclusions  to 
which  we  were  led  by  exhaustive  research  in  the  labora- 

tory followed  up  by  convincing  measurements  of  fric- 
tional coefficients  and  confirmed  by  thorough  trial  for 

many  months  in  commercial  practice  on  the  largest  and 
most  varied  types  of  bearing  surfaces.  These  conclu- 

sions are   briefly : 

(a)  That  1  per  cent  of  free  fatty  acid  will  lower  the 
frictional  coefficient  of  a  pure  mineral  oil  by  26  per 
cent. 

(b)  That  although  such  germ-process  oils  are  only 
fractionally  dearer  than  pure  mineral  oil,  their  value 
as  lubricants  is  the  same  as,  or  better,  than  that  of 
heavily  compounded  oils  or  straight  fatty  oils. 

(c)  That  a  logical  reason  has  been  given  for  the 

superior  oiliness  of  compounded  oils  over  mineral  oils; 
namely,  that  the  fatty  acid  present  as  impurity  lowers 
the  frictional   coefficient. 

(d)  That  there  is  no  more  danger  of  corrosion  when 

using  germ-process  oils  containing  limited  amounts  of 
fatty  acids  than  when  using  compounded  oils,  and  in 
many  cases  the  danger  is  much  less. 

(e)  In  a  word,  these  new  facts  may  be  summarized 
by  saying  that  it  is  vow  possible  to  combine  the  oiliness 
of  fatty  oils  tvith  the  cheapness  of  mineral  oils. 

The  psychological  factor  is  this:  That  the  oil  user 
has  now  found  that  one  of  his  most  cherished  prejudices 
has  gone  by  the  board;  namely,  the  old  bogey  of  free 
fatty  acidity.  At  the  meeting  in  London,  large  oil 

users  were  present.  They  admitted  that  the  new  proc- 
ess produced  oil  of  superior  friction-reducing  properties 

and  they  were  in  no  way  perturbed  by  the  presence  of 
a  minute  quantity  of  free  fatty  acid  in  controlled 
amount.  The  user  is  therefore  now  prepared  to  recon- 

sider the  whole  question  of  specifications  for  lubricating 
oil  and  to  revise  his  old  standards. 

Economic  Possibilities  of  New  Process 

We  suggest  that  this  will  help  the  refiner.  He  will 
now  find  that  the  user  will  listen  to  his  views  and  will 

co-operate  with  him  in  using  the  lubricant  best  suited 
for  its  work.  The  refiner  will  now  ba  in  a  position  to 

modify  the  properties  of  his  oils  at  will.  It  is  as  if  he 
were  presented  with  a  key  which  unlocked  many  doors. 
If  he  wishes  to  reduce  friction,  he  can  do  so.  If  he 
wishes  to  make  an  oil  emulsify,  he  can  do  so.  If  he 
wishes  to  prevent  an  oil  from  emulsifying,  he  can  do 
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so,  and  these  modifications  can  all  be  made  with  minute 

quantities  of  substances  which  are  cheap,  are  uni- 
versally soluble  in  all  oils,  and  impart  their  beneficial 

effects  between  bearing  surfaces  of  all  metals  so  far 
investigated. 

The  producer  will  now  be  able  to  make  cheaper 

mineral  oils  do  the  work  of  the  more  expensive  ones, 

because  he  can  rely  less  on  high  viscosity,  and  more  on 
the  addition  of  fatty  acid. 

It  seems  clear  that  there  are  great  economic  possibil- 

ities in  a  process  which  yields  oils  which  the  consumer 

will  insistently  demand  on  account  of  their  higher  effi- 

ciency, certainty  and  economy,  and  achieves  these  results 

while  facilitating  the  task  of  the  refiner  by  enabling 

him  to  utilize  cheaper  products  for  higher-priced  pur- 

poses, and  securing  greater  control  over  the  properties 
of  the  finished  product. 

Machine-Tool  Safety  Standards  for 

Pennsylvania 

The  Industrial  Board,  Commonwealth  of  Pennsyl- 

vania, will  hold  public  hearings  upon  rules  relating  to 

the  operation,  use  and  maintenance  of  machine  tools, 

at  Philadelphia,  Hotel  Bellevue-Stratford,  on  May  24, 

and  at  Pittsburgh,  Headquarters  of  the  Department  of 

Labor  and  Industry,  Public  Safety  Building,  on  May 

28.    The  following  is  a  tentative  draft  of  the  rules : 

Section  1.    Administration 

The  rules  set  forth  in  this  standard  shall  apply  to  every 

establishment  within  this  Commonwealth. 

(a)  No  person  or  persons  shall  remove  or  make  ineffec- 
tive any  safeguard,  safety  appliance  or  device  attached 

to  machinery  except  for  the  purpose  of  immediately 

making  repairs  or  adjustments;  and  any  person  or  per- 
sons who  remove  or  make  ineffective  any  such  safe- 

guard, safety  appliance  or  device  for  such  repairs  or 

adjustments,  shall  replace  the  same  immediately  when 

such  repair  or  adjustments  are  accomplished. 

(b)  Every  employer  or  person  exercising  direction  or 
control  over  such  person  or  persons  who  remove  such 

safeguard,  safety  appliance  or  device,  or  over  any  per- 
son or  persons  for  whose  protection  it  is  designed,  shall 

have  the  safeguard,  safety  appliance  or  device  so 

removed  promptly  and  properly  replaced. 

(c)  Every  employe  shall  be  responsible  for  carrying  out 
all  standards  which  may  concern  or  affect  his  conduct, 

and  shall  use  all  safeguards,  safety  appliances  or  de- 
vices furnished  for  his  protection. 

Section  2.    Definitions 

For  the  application  of  these  rules: 
(a)  The  term  ESTABLISHMENT  shall  mean  any  place 

•within  this  Commonwealth  where  work  is  done  for  com- 
pensation to  whomever  payable,  supervision  over  which 

has  been  given  by  statute  to  the  L.partment  of  Labor 
and  Industry. 

(b)  The  term  MACHINE  TOOL  shall  mean  any  power 
driven  machine  which  employs  a  tool  for  working  on 
metal. 

(c)  The  term  HAZARDOUS  shall  mean  that  the  location 
of  an  object  is  so  accessible  as  to  permit  of  contact 
which  may  result  in  injury. 

(d)  The  term  GUARDED  —  ENCASED  —  ENCLOSED 
shall  mean  that  the  object  is  so  covered,  fenced  or  sur- 

rounded that  contact  which  may  result  in  injury,  at  the 
point  of  danger,  is  remote. 

(e)  The  term  DEPARTMENT  shall  mean  the  Depart- 
ment of  Labor  and  Industry. 

(f)  The  term  BOARD  shall  mean  the  industrial  Board. 
<g)     The   term   COMMISSIONER   shall  mean  the   Com- 

missioner of  the  Department  of  Labor  and  Industry. 

(h)  The  term  APPROVED  shall  mean  approved  by  the 
Industrial  Board. 

Section  3.     Specifications 
NOTE:    K-I — Kx(«tillK    Installations 

N-I — New  Installations 
A-I — AU  Installationii 

RULE  9i.  (A-I)  Each  machine  tool  shall  be  provided 
with  a  starting  and  stopping  device  accessible  to  the 
the  operator,  such  as  belt  shifter,  clutch,  switch,  etc., 
which  affectively  controls  the  machine  tool.  (Machine 
tools  that  are  part  of  a  unit  where  the  starting  or 
stopping  of  one  machine  would  interfere  with  others  of 
the  unit,  are  excepted.) 

RULE  95.  (A-I)  Clutches  and  couplings  shall  be  of  the 
safety  type  with  nuts  and  bolts  countersunk  or  pro- 

tected by  a  flange. 

RULE  9(>.  (N-I)  All  face  plates,  chucks  and  collets  shall 
be  cylindrical  with  no  projecting  parts  beyond  the  rim. 

RULE  97.  (A-I)  All  openings  in  bed  frames  on  planers 
and  boring  mills  shall  be  covered  with  a  sheet  metal 
apron  substantially  fastened  in  place.  All  openings  in 
housing  shall  be  guarded. 

RULE  98.  (A-I)  All  planers  shall  have  not  less  than 
twenty-four  inches  clearance  at  both  ends  of  travel  of 
the  planer  table,  the  work  being  machined  and  its 
chucking.  When  the  clearance  is  less  than  twenty-four 
inches  the  space  shall  be  guarded  with  standard  railing. 

(a)  Balconies  or  runways  of  machine  tools  shall  be  con- 
sidered working  platforms  and  so  guarded. 

RULE  99.  (A-I)  Material  being  worked  on  hollow  spin- 
dle lathes  shall  be  guarded  full  length  back  of  chuck 

while  revolving. 

RULE  100.     (A-I)  Cams  shall  be  guarded. 
(a)  Counterweights  which  present  shearing  or  crushing 
hazard  when  exposed  to  hazardous  contact  shall  be 

guarded. RULE  101.  (A-I)  Chip  guards  shall  be  provided  at 
machine  tools  where  there  is  an  eye  hazard  from  flying 
chips  or  cuttings. 

RULE  102.  (A-I)  The  practice  of  changing  stops  (dogs) 
is  prohibited  while  the  planer  table  is  in  motion. 

(a)  Oiling  of  moving  parts  of  machine  stools  is  pro- hibited. 

(b)  Cleaning  of  machine  tools  while  in  motion  is  pro- hibited. 

(c)  Riding  upon  machine  tool  table  is  prohibited. 
RULE     103.        (A-I)      Revolving     setscrews,     coupling, 

clutches,  keys  or  other  projections  not  encased  by  the 
housing  of  the  machine,  when  exposed  to  hazardous 
contact,  shall  be  guarded. 

(a)  The  covering  of  setscrews  with  leather  or  *woo«l 
blocks  is  prohibited. 

(b)  All  spoke  pulleys  shall  be  guarded. 

Violation  of  these  rules  would  entail  a  punishment  of 
fine  or  imprisonment.  Arrangement  is  intended  whereby 
the  Industrial  Board  may  be  petitioned  to  modify  or 
suspend  any  rule.  It  is  intended  that  the  provisions  of 
all  safety  standards  not  specifically  covered  by  the 
standard  under  consideration  shall  apply  in  all  matters 
involving  the  life,  limb,  and  health  of  the  worker. 

We  received  several  drums  of  plastic  molding  material 
that  had  an  excess  of  moisture,  and  having  a  large 

steam-heated  tank  for  vulcanizing  under  pressure  1 
desired  to  use  it  for  drying  the  molding  material  ii 
vacuum.  I  therefore  ordered  the  millwright  to  connect 
up  a  pump  to  the  tank  as  quickly  as  possible. 

He  said  he  would  rush  the  work;  and  in  a  few  hours 

he  was  back  saying,  "I  have  her  all  connected  up;  but 

where  shall  I  put  the  other  tank?  "What  other  tank?' 

says  I.     "Why  the  tank  to  pump  the  vacuum  into." 

E.  F.  Creager. 
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Shop  equipment  nenvj 
L  DUNN  and   5.  A,  HAND 

SHOP     EQUIPMENT 

•       NE.\VS      ■ 

A  weekly   reviow  oC- 

modGrn  dosi-^nsoncl 

Descriptions  of  shop  equipment  in  this  section  constitute 
editorial  service  for  which  there  i*  no  charge.  To  be 

eligible  for  presentation,  the  article  must  not  have  been 
on  the  market  more  than  six  montfts  and  must  not  have 

been  advertised  in  this  or  any  previous  issue.  Owing  to 

the  news  character  of  these  descriptions  it  will  be  impos~ 

sible  to  submit  them  'o  ihe  manufacturer  for  approval. 

P.  M.  C.  Precision  Bench  Lathe 
The  Package  Machinery  Co.,  Springfield,  Mass.,  has 

brought  out  the  precision  bench  lathe  shown  in  the  illus- 
tration. The  special  features  of  this  lathe  are:  Ball 

thrust-bearings  in  headstock;  split-nut  clamp  in  tail- 
stock,  and  adjustable  nuts  on  the  compound-rest  feed 
screws. 

The  countershaft  can  be  furnished  with  either  bench 
or  wall  hangers.  Two  sets  of  tight  and  loose  pulleys 
are  furnished,  permitting  two  speeds.  The  large  pulley 
for  driving,  milling  and  grinding  attachments  is  made 
of  aluminum,  thus  reducing  the  inertia  of  the  counter- 

P.   M.   C.    PRECISION  BENCH   LATHE 

shaft.  Specifications:  Length  of  bed,  36  in.  Distance 
between  centers,  16  in.  Swing  over  bed,  8a  in.  Collet 

,  capacity,  i  in.  Diameter  of  spindle  nose,  8^  in.  Thread 
on  spindle  nose,  12  per  inch.  Speeds  (6),  350  to  1.200 
r.p.m.  Bench  space,  6  x  39  in.  Weight,  net,  including 
countershaft,  235  lb.,  boxed  295  lb. 

Gray's  Turret  Rotary  Shear 
A  rotary  shear  that  cuts  openings  of  any  shape 

without  cutting  in  from  the  edge  and  without  turning 
the  sheet,  is  being  introduced  by  the  Southwark  Foun- 

dry and  Machine  Co.,  Philadelphia,  Pa.,  and  is  illus- 
trated herewith. 

This  phase  of  sheet  and  plate  shearing  is  made  pos- 
sible by  a  turret,  carrying  the  upper  cutter,  which 

while  cutting,  can  be  revolved  about  the  lower  cutter. 
The  simultaneous  driving  of  both  cutters  automatically 
pulls  the  sheet  through  the  shear.  The  line  to  be  cut 
is  accurately  followed  by  turning  the  guide  wheel 
which  controls  the  turret.  This  operation  can  be 
performed  from  either  side  of  the  machine.  It  cuts 
opening.s  in  widths  equal  to  double  the  throat  depth 
and   without  limit  on   length. 

The  cutting  of  circular  and  oval  shapes  is  done  in 
a  continuous  operation.  In  cutting  angles  the  clutch 
is  thrown  out  by  means  of  the  treadle,  the  upper  cutter 
is  moved  to  a  new  position  on  the  converging  line,  the 
power  is  thrown  in  and  the  new  cut  is  made  to  the 
first  line.     The  cutting  of  zig-zag  lines  and  small  radii 

GRAY'S   TITRRET   ROT.\RY    imiE.\R 

is  made  possible  by  a  sensitive  clutch  controlled  by  the 
foot  lever.  The  clutch  is  engaged  by  a  mechanism  that 

can  be  stopped  and  started  within   n'l   in.  of  feed. 
The  machine  is  built  in  five  sizes.  The  three  smaller 

machines  will  cut  metal  of  18,  16  and  10  gage,  respec- 
tively, while  it  is  stated  the  two  larger  sizes  will  shear 

plate  up  to  1  in.  thick.  The  throat  depths  are  from  18 
to  36  in. 

Superior  No.  1  Hand-Milling  Machine 
The  No.  1  hand-milling  machine  shown  in  the  illus- 

tration is  being  manufactured  by  the  Superior  Machine 
and  Engineering  Co.,  Detroit,  Mich.,  and  is  the  design 
of  Richard  T.  Wingo.  This  machine  is  intended  for 
accurate  work  and  is  designed  for  both  rigidity  of  con- 

struction and  ease  of  handling.  The  spindle-.slide  and 
knee  are  fitted  to  flat  guiding  ways  on  the  column,  the 
guiding  surfaces  being  long  in  proportion  to  their 
width,  so  that  the  slides  will  move  without  cramping. 
The  weight  of  the  spindle  slide  is  counterbalanced  by 
means  of  a  spring  arrangement  inside  of  the  column. 
The  spindle  bearings  run  in  bronze  boxes  which  are 
adjustable  for  wear. 
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SITPERIOR  NO.  1  HAND-MILLING  MACHI.XK 
Specifications:  Table,  surracc,  22  X  4J  Tti..:  T-sIots..  g  in.  wide; 

longitudinal  travel,  6  in.  ;  traverse  trav<^I  of  saddle.  6  In. ;  vertical 
travel  of  knee,  12  in.  Spindle,  No.  10  B.  &  S..  taper  in  nose: 
vertical  travel,  41  in.  Overaim.  2 J  in.  dia.  Distance  from  center 
of  spindle  to  underside  of  arm.  3J  in.  Driving  pulley,  dia.,  10 
In. ;  -width  of  face.  SI  in. ;  speed,  300  r.p.m.  Spindle  has  12 
speeds,  from  150  to  600  r.p.m.  Speed-change  puUeys,  4i.  63. 
8  and  9  in.  dia.  for  23-in.  beJU  Floor  space,  34  x  41  In.  Net 
weight.  860  lb. 

The  machine  was  designed  for  single-pulley  drive 
direct  from  the  mainline  shaft,  no  countershaft  being 
required.  The  driving  pulley  is  inclosed  in  a  housing 
at  the  back  of  the  machine  and  is  fully  protected.  Belt 
drive  is  employed  from  the  driving-pulley  shaft  to  the 
spindle,  and  suitable  idler  pulleys  are  provided  for 
tightening  purposes.  If  so  desired,  the  machine  may 
be  furnished  motor  driven,  with  a  1  J-hp.  motor  mounted 
on  a  bracket  fastened  to  the  base  of  the  machine. 

Betts-Bridgeford  60  and  72-in.  Lathe 
An  ail-geared-head  lathe  to  swing  60-  and  72-in.  has 

been  designed  by  the  Betts  Machine  Co.,  Rochester, 
N.  Y,  and  is  shown  in  the  illustration  herewith. 

The  headstock  is  of  the  all-geared  enclosed  type,  and 
is  driven  through  an  expanding-ring  friction  clutch  oper- 

ated from  the  apron.  The  same  movement  which  dis- 
engages the  clutch  automatically  applies  a  friction 

brake,  thereby  stopping  the  machine  almost  instantly. 
There  are  twelve  spindle  speeds  in  geometric  pro- 

gression, any  one  of  which  can  be  obtained  instantly, 
controlled  by  conveniently  located  levers  at  the  front 
of  the  headstock. 

All   speed    changes    are   obtained    through    hardened- 

IJETTS-BKUXiKFORD    60-    .VND    72-IN,    LATHE 

steel  sliding  gears  and  positive  clutches  running  in  oil. 
No  two  speeds  can  be  engaged  at  the  same  time.  All 
shafts  and  gears  are  located  in  the  lower  part  of  the 
headstock.  All  shaft  bearings  are  bronze-bushed  and 
all  bearings  are  lubricated  by  means  of  chain  oilers. 
When  the  machine  is  motor  driven  the  motor  is  mounted 
on  top  of  the  headstock  cover  and  connected  direct 
through  gearing  to  main  driving  shaft. 

There  are  thirty-two  changes  of  feed  and  leads  ob- 
tainable through  quadrant  gearing  and  a  quick-change 

gear  box  to  lead  screw. 
Feeds  and  leads  are  interlocking,  .,o  that  only  on« 

can  be  in  use  at  one  time. 

The  apron  is  of  the  double-wall  unit-casting  con- 
struction, there  being  no  overhanging  studs.  All  shafts 

have  a  bearing  on  each  side,  the  gearing  running  in  oil. 
Power  angular  feed  to  the  compound  re.st  is  driven  from 
the  cross  feed  friction,  a  slip  gear  being  provided  for 
the  cross  feed  or  power  angular  feed.  Both  feeds  and 
leads  may  be  reversed  either  at  the  headstock  or  at  the 
apron.  Power  rapid  traverse  is  obtained  by  means  of  a 
friction  clutch  in  the  quick  change  box  and  operated  by 
a  lever  at  the  apron.  The  movement  which  engages  the 
rapid  traver.se  clutch  automatically  disengages  the  feed 
and   lead. 

Wallace  Bench  Jointer 
The  jointer  shown  in  the  accompanying  illustration 

has  lately  been  brought  out  by  J.  D.  Wallace  &  Co., 
1401-1405  W.  Jackson  Boulevard,  Chicago,  111.  The  ma- 

chine is  portable,  the  idea  being  to  take  the  machine 
to  the  job,  rather  than  the  job  to  the  machine.  It  is 

equipped  with  a  i-hp.  motor,  ball-bearings,  safety  cut- 
ter head,  rabbeting  ledge,  adjustable  fence  and  tables, 

flap  and  shutter  guard,  and  can  be  operated  from  d 
lamp  circuit. 

WALLACE    BKNCH    JOINTER 
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"C'orrect"  Indicator  Holder 
The  Guldager  &  Jantch  Co,  460i  Lenox  Ave.,  Detroit, 

Mich.,  has  brought  out  the  indicator  holder  shown  in  the 
illustration.     The  device  is  made  to  fit  the  blades  of 

"CORRECT"  INDICATOR  HOLDER 

squares  and  is  adjustable  for  widths  of  blades  from 
2  to  3  in.  Steel  balls  are  used  for  sliding  contacts 
allowing  an  easy  movement  up  or  down  the  square 
blade.  A  thumbscrew  at  the  back  is  used  to  lock  the 
holder  in  any  desired  location.  The  indicator  is  not 
included  with  the  holder. 

A  Point  in  Cost-Finding 
By  Arthur  B.  MacAttammany 

Many  producers  and  manufacturers  in  this  country 
today  find  themselves  in  the  predicament  of  the  com- 

mercial concerns  in  Germany,  which,  following  the 
signing  of  the  armiistice  and  the  re-entry  of  that  coun- 

try into  the  commercial  arena  of  the  world,  sold  tens  of 
thousands  of  tons  of  material  at  prices  which,  according 
to  slipshod  calculations,  afforded  them  abnormal  profits 
— their  computations  being  based  entirely  upon  the 
initial  cost  of  the  raw  materials  that  existed  before  the 
war.  After  these  Teutons  had  disposed  of  a  great 
accumulation  of  commodities,  at  quotations  which  they 
thought  yielded  an  inordinate  profit,  they  were  dismayed 
to  find  that  two  or  three  times  the  amount  of  their 
receipts  would  be  required  to  replace  their  stock  of 
materials  for  future  manufacture. 

Costs  Should  Be  Based  on  Existing  Market 
Values 

Manufacturers  who  adhere  to  the  suicidal  policy  of 
basing  their  selling  prices  on  the  actual  cost  of  raw 
materials  as  paid  in  the  past,  instead  of  at  market 
values  gaged  at  the  time  of  the  actual  sale  of  the  finished 
product,  are  bound  to  be  much  upset  when  market 
prices  for  raw  materials  go  downward.  Then  such 

producers  have  c  ■  their  hands  high-cost  raw  materials 
in  a  declining  n^arket,  and  consumers  will  certainly 
not  pay  the.se  producers  on  the  basis  of  the  actual  cost 
of  the  materials  bought  in  a  high  market.  It  is  the 
market  value  prevailing  at  the  time  of  purchase  that 
should  be  the  criterion.    Elven  if  the  seller  pleads  that 

the  raw  materials  which  went  into  his  finished  product 
cost  him  considerably  more  than  raw  materials  would 
at  the  time  of  sale,  the  buyer  does  not  feel  inclined  to 

pay  for  the  manufacturer's  error  in  judgment,  namely, 
that  of  purchasing  raw  materials  at  the  wrong  time  and 
therefore  at  the  wrong  price. 

It  is  obvious  that  the  only  equitable  way  in  which 
manufacturers  of  commodities  that  are  made  up  from 
raw  materials  subject  to  fluctuations,  due  to  the  H.  C.  L. 
or  to  speculative  influences,  can  safeguard  themselve.''  is 
by  taking  advantage  of  the  safe  and  secure  law  of  aver- 

ages. If  makers  of  merchandise  are  fortunate  enough 
to  have  low-cost  raw  materials  on  hand  at  the  present 
time,  they  are,  in  justice  to  themselves,  compelled  to 
consider  whatever  profits  arise  out  of  this  fortuitous 
circumstance  as  a  reserve  fund  against  the  day  when 
they  will  have  high-cost  raw  materials  on  hand  in  a 
market  that  is  tending  downward. 

Difficulties  Arising  from  Careless  Cqbt 
Keeping 

The  trouble  here  lies  in  the  fact  that  those  who 
have  made  a  suflicient  study  of  the  character  of  their 
business  and  know  that  the  principle  herein  outlined  is 
fundamental  to  success  and  who  will,  therefore,  not  de 
viate  from  the  steadfast  adherence  to  it,  are  suffering 
from  the  competition  of  those  who  have  never  been  able 
to  grasp  the  vital  importance  of  this  policy,  although 
they  are  surely  well  intentioned  in  their  mercantile 
methods.  Manufacturers  in  many  lines  are  finding  it 
more  and  more  difficult  to  meet  the  ruinous  competition 
of  those  who  do  not  know  how  to  figure,  with  a  view 
to  both  past  and  present  costs,  what  their  products  rep- 

resent in  actual  value. 

Retailers  in  many  lines  are  often  criticized,  because, 

when  pursuing  price-cutting  tactics,  or  even  when  oper- 
ating on  a  normal  price  basis,  they  fail  to  calculate  the 

cost  of  rent,  clerk  hire  and  lighting  in  striking  a  price 
for  their  merchandise.  Some  manufacturers  seem  to  be 
just  as  lacking  in  analytical  power.  Even  in  these  times 
of  rising  prices,  entirely  too  many  manufacturers  cal- 

culate their  costs  on  the  actual  price  paid  for  raw  ma- 
terial in  the  past.  True  they  do  make  a  profit,  calculat- 

ing on  the  past,  but  they  are  actually  losing  money 
when  they  (3ome  to  replace  their  stock  of  raw  materials 
— that  is  the  point  which  this  article  aims  to  point  out. 
Those  who  do  not  recognize  it  are  inviting  disaster  by 
their  shortsightedness. 

The  science  of  cost  finding  has  undergone  a  complete 

change  since  the  sharp  upward  tendencies  of  raw  ma- 
terials, particularly  those  subject  to  speculative  influ- 

ences, or  others  dependent  upon  a  changing  status  of 
supply  and  demand.    . 

To  some  trades  the  example  set  in  maintaining  the 
policy  previously  outlined  by  the  executive  managers  of 
the  brass-rolling  mills  of  this  country  is  worthy  of  emu- 

lation. These  men  adjust  their  prices  speedily,  upon 
any  rise  or  decline  in  the  copper  market,  for  that  metal 
is  a  basic  ingredient  of  their  manufactures.  The  re- 

serves of  copper  and  zinc  which  these  mills  carry  are 
so  large  that  very  often  the  mills  work  through  a  pro- 

longed period  of  high-priced  copper  on  metal  which  they 
bought  in  an  abnormally  low  market.  By  doing  that 
the  guiding  executives  of  the  brass  mills  are  enabled 
to  lower  their  prices  consistently  when  the  copper  mar- 

ket goes  down,  in  spite  of  the  fact  that  they  may  have 
copper  on  hand  which  cost  them  considerably  more  than 
they  will  receive  for  their  finished  product. 
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KS  FROM  tMI 
Valeniine  Francis 

Orville  Wright  Awarded  John 
Fritz  Medal 

Speakers    Sketch    Wright    Brothers' 
Lives   from    Boyhood   Until 

Their  Early  Success 

Tlie  presentation  of  the  John  Fritz  Medal  to 
Orville  Wrig-ht.  airplane  inventor  and  honorary 
member  of  the  A.  S.  M.  E..  was  made  in  the 
auditorium  of  the  Enerineerinfr  Societies  Binld- 
ine,  Z^  West  :i(tth  St..  New  York,  on  May  7. 
lOJJO.  Many  men  prtmiineiU  in  the  lour  bip 
engineering:  societies  attended,  among*  whom 
were  two  John  Fritz  Medal  holders — Dr.  Elihu 
Thomson   and   J.   Waldo   Smith. 

Charles  F.  Rand  acted  as  chairman  in  the 
absence  of  Benjamin  B.  Tliayer.  He  opened 
the  meeting-  telling-  of  the  origin  of  the  John 
Fr'tz  Medal  and  how  the  board  of  award — 
comnrising  sixteen  men.  four  from  each  of  the 
National  mechanical,  civii.  mining  and  metal- 

lurgical, and  electrical  eii^neering  gocieties — 
chooseK  one  man  each  year  to  be'presented  with 
the  medal.  He  also  read  the  list  of  former 
medalists — from  lOOri  up  to  the  present  year — 
who  are   as   follows: 

The  first  award  of  the  medal  was  made  to 
John  Fritz  at  a  dinner  ^iven  to  him  on  his 

eiphlieth  birthday.  Augrust  'll.  100"::  lJ»or,.  to Lord  Kelvin  for  his  work  in  cable  teleKraphy 
and  other  scientific  attainments:  lOlHi  to  Georsre 

Westimrhouse  for  the  invention  and  develop- 
ment of  the  air  brake:  1907.  to  Alexander 

Graham  Bell  for  the  invention  and  introduction 
of  the  telephone:  1008.  to  Thomas  Alva  Edison 
for  the  invention  of  the  duplex  and  quadruplex 
telegraph  the  phonopraph.  the  development  of 
a  commerciallv  practical  incandescent  lamp,  the 

development  of  a  complete  system  of  electri-; 
lightin?,  including  dynamos,  regulatme  devues. 

\ii)dergroiuid  system  protective  devices  and  me- 
ters; 1909.  to  Charles  T.  Portei'  for  his  work 

in  advancing  the  kuowledg^e  of  steam  engineer- 
ing and  in  improvements  in  engine  construe 

lion-  1910.  to  Alfred  Noble  for  notable 
achie'-ements  as  a  Civil  Enerineer:  1911.  to 
Si-  William  H.  White  for  notable  achievements 
in  Naval  Architecture :  101•^  to  Robert  W. 
Hunt  for  his  contributions  to  the  early  devel- 

opment of  the  Bessemer  process:  ^Ol.t.  no 
award:  1914.  to  Professor  John  F  Sweet  for 

his  achievements  in  machine  desiR-;  and  pioneer 
work  in  applying-  sound  en^ineeriner  principles 
td  fhe  construction  and  development  of  the  hiffh- 
Kneed  steam  engine:  10ir>.  to  Dr.  James  Douglas 
fop  notable  achievement  in  mining:.  metallur.Erv 
fHiucation.  and  industrial  welfare:  19  Hi.  to 
Dr.  Elihu  Thomson  for  achievement  in  elec- trical invention,  in  eiectrical  engineerintr  and 
industrial  development,  and  in  scientific  re- 

search; 1917.  to  Dr  Henry  M.  Howe  for  his 
investigattons  in  metallurgy,  especially  m  the 
metallography  of  ron  and  steel:  191H.  to  J. 
Waldo  Smith  for  achievement  as  engnieer  m 
providing  *  >-  Citv  of  New  York  with  a  sup- 

ply of  w  --r;  1919  to  General  George  W. 
Goethals  iof  achievement  as  builder  of  the 
Panama  Canal:  10;0  to  Orville  Wright  for 
achievement  in  the  development  of  the  airplane. 

Major  General  George  O  Squier.  Chief  Signal 
Officer.  TJ.  S.  a  .  made  an  address  on  tlie  Gov 
ernment's  deahngs  with  the  Wright  brothers 
in  the  purchase  of  the  first  plane.  General 
Squier  was  on  the  Government  boaril  at  the 
time — ^beginning  hi  1907 — :ind  he  related  many 
humorous  incidents.  One  of  the  things  the 
Board  insisted  on  was  that  there  should  .  be 
no  gas  bags  attached  to  the  plane.  The  Gov- 

ernment specifications  were  as  follows;  The 
plane  must  stay  in  the  air  for  one  honr:  make 
a  speed  of  36  miles:  hold  sufficient  fuel  to  go 
125   miles,    and   carry    an   extra   passenger. 
When  the  test  wa.s  finally  held  the  Board 

ignorant  of  the  art  of  flying,  selected  a  stretch 
which  was  densely  wooded  and  impossible  of 
landing.  Luckily,  no  forced  landing  was  made 
and  the  machine  met  all  the  specifications.  The 
Wright  brothers'  final  dut.v  in  the  Government deal  was  to  teach  two  Army  men  to   fly. 

Colonel  Edward  A.  Deeds,  formerly  a  mem- 
ber of  the  Aircraft  Production  Board  and  a. 

close  friend  of  Orville  Wright,  was  the  next 
speaker.  In  "machine-shop  English  "  as  he termed  it.  he  told  of  the  life  of  the  Wright 
brothers  from  their  boyhood  days. 

ITie  Wright  brothers'  first  mechanical  venture 
was  a  printing  press  which  tlu-y  built  them- 

selves, and  from  whitti  a  smal!  juvenile  news- 
paper was  printed.  Later,  they  experimented 

with  bicycles  and  built   racing  bicycles. 
They  first  became  interested  in  the  possibility 

of  flying  when  Bishop  Wright,  the  boys'  father, brought  home  apinall  flying  toy.  They  experimented 
With  this  toy  and  built  some  so  large  that  they 
would  not  fly.  From  this  toy  they  switched  to 
kites  and  thence  to  gliders.     The  brotheis  took 

their  worlv,  seriously  and  studied  every  known 
book  on  wind  and  aeronautics  published  at  that 
time.  Tlieir  first  glider  was  completed  in  1900 
ana  instead  of  soaring  into  the  wind  it  wa> 
blown  backward.  In  fact,  they  turned  it  around 
and  made  better  results  by  using  the  rear  end 
forward.  Not  being  satisfied  with  the  results  ob- 

tained, another  glider  was  built  following  closely 
hII  the  printed  data  and  theories  they  could  find. 
This  plane  was  ready  in  190;'  and  it  did  not work   as  well    as   the   first. 

Though  they  had  no  funds  at  the  lime  the 
brothers  refused  to  become  discouraged  and 
th^y  went  ahead,  knowing  then  that  the  printed 
theories  were  wrong.  That  year  they  built 
the  first  wind  tunnel  and  made  an  elaborate 
study  of  the  effect  of  wind  on  surfaces.  After 
considerable  experimenting  they  built  a  glider 
which  was  satisfactor.v. 

With  the  glider  built  the  problem  of  its  con- 
trol presented  itself.  They  found  that  an  air- 

plane rudder  worked  opposite  from  that  of  a 
ship  and  after  other  similar  experiences,  solved 
the  problem  of  plane  control  so  well  that  their 
system  remains  practically  unchanged  today. 
Step  by  step  they  forged  ahead,  and  their  next 
problem  was  to  build  a  motor  and  propeller. 
They  worked  on  the  propeller  with  the 
theory  that  it  was  a  plane  surface  moving  in 
a  spiral.  This,  too.  presented  serious  pi-ob- lems.  They  finally  used  two  propellers  turning 
in  oi)posite  directions  and  being  run  by  chains 
and  sprockets.  At  first  difficulty  was  experi- 

enced with  bolts  becoming  loose:  they  overcame 
this  by  using  tire  cement  spread  in  the  threads uf  bolts. 

The  last  step  was  to  obtain  a  motor,  and 
thifj  also,  they  had  to  build  themselves.  Back 
in  their  old  bicycle  shop  they  designed  and 
built  a  four-<'y Under  (the  cylinders  were  not 
vertical — they  were  sideways),  eight-horsepower 
engine. 

On  Dec.  4.  190.1,  on  the  side  of  a  hill.  Or- 
ville. on  the  first  tryout.  let  the  machine  gret 

:iway  without  being  in  it,  and   it  crashed. 
Or|  Dec.  17,  1903.  the  machine  was  repaired 

and  Orville  was  the  first  man  to  fly  (it  was 
his  turn — the  brothers  took  turns  in  fiights). 
The  flight  lasted  twelve  seconds  and  he  flew 
through    540    ft.    of    wind. 
From  that  time  on  the  brothers  learned  to 

fly.  They  crashed  again  and  again  in  experi- 
menting with  tail  spins,  turns,  etc.  Truly,  the 

most  remarkable  thing  about  their  lives  was 
that    they   lived    through    their   experimenli*. 

Colonel  Deeds  adde<l  that  Orville  missed  a 
chance  of  a  lifetime  when  he  took  the  Crown 

Prince  for  a  flight  in  Germany  antl  didn't  push him  off.     This  was   long  before   the  war. 
Comfort  A.  Adams,  past  president  of  the 

American  Institute  of  Ele<-trical  Engineers 
made  the  presentation  speech.  He  said  that 
the  medal  was  awarded  not  only  to  Orville 
Wright  in   body  but  to   Wilbvn-  in   spirit. 

0^^'ille  Wright  made  a  short  response,  giv- 
ing credit  to  his  predecessors.  He  said  that  he 

appreciated  the  honor  particularly  because  it 
came  from   the   four   great   engineering  societies. 

Benicia    Arsenal    Appropriation    Urged 
Before   Senate  Committee 

Improvement  of  Benicia  Arsenal  and  au  ap- 
))ropriation  of  S'J.aOO.OOO  to  make  a  great 
manufacturing  Army  and  Ordnance  plant  has 
lu-en  vigorously  urged  by  Senator  James  D. 
Phelan  before  the  Senate  Military  Affairs  Com- 

mittee. A  bill  by  Representative  Curry  for 
the  appropriation  has  been  pending  in  the 
House  for  several  years  and  at  every  session 
Paeifi<'  Coast  Congressmen  have  advocated  the 
measure.  These  requests  have  been  refused  be- 

cause the  War  Department,  on  recommendation 
of  the  General  Staff,  which  claims  the  arsenal 
is  too  close  to  the  sea  and  therefore  liable  in 
lime  of  war  to  b<>  destro.vetl  or  seized  by  an 
enemy  from  the  Pacific,  has  invariably  refused 
lo  agree  to  the  improvement,  despite  the  recom- 

mendation of  Colonel  E.  P.  O'Hearn.  the  com- mandant. 
An  effort  was  made  by  Mr.  Curi->'  at  this 

session  to  secure  the  appropriation  in  the  Hou.se 
Army  bill  but  the  Hoiu'e  Military  Affnirs  Com- 

mittee refused  to  include  the  appropriation  in 
the    measure. 

Senator  Phelan  presented  to  the  Senate  Com- 
in'ttee  an  elaborate  argument  for  the  big  ap- 
propiiation  in  an  effort  to  refute  the  War  De- 
I>artment    ckiims. 

United    States   Civil   Service    Examina- 
tion Ordnance  Research  Engineer 

The  United  States  Civil  Service  Commission 
announces  an  oi>en  competitive  examination  on 
Juno  «2.  19'20.  for  ordnance  research  engineer. 
A  vacancy  at  the  Frankford  Arsenal.  Philadel- 

phia. Pa.,  and  vacancies  in  positions  requir- 
ing similar  Qualifii-ation.s.  in  the  Ordnance  De- 

partment at  larpc.  or  other  branches  of  the 
service,  at  54.0t»0  lo  S5.000  a  year,  or  higher 
or  lower  salaries  will  be  filled  from  this  ex- 

amination, unless  it  is  found  in  the  interest 
of  the  ser\nce  to  fill  any  vacancy  by  reinstate- 

ment,   transfer,    or   promotion. 
The  entrance  salary  within  the  range  slated 

will  depend  upon  the  qualifications  of  the  ap- 
pointee as  shown  in  the  examination,  and  the 

dut.v  to   which   assigned. 
All  citizens  of  the  United  States  who  meet 

the  requirements,  both  men  and  women,  may 
enter  this  examination:  appointing  officers, 
however  have  the  legal  rieht  to  specify  the 
sex  desired  in  requesting  certification  of elJgibles. 

The  duties  of  this  position  require  the  serv- 
ices of  a  highly  trained  engineer  with  consider- 
able experience  in  machine  and  forge  shop 

and  metal-manufacturing  methods  and  es[>ccial- 
ly  the  working  of  the  copper  alloys.  His 
services  will  be  used  in  the  desiem  and  devel- 

opment of  experimental  ammunition  such  as 
fuses,  .shell  and  other  components  of  artillery 
ammunition. 
A  knowledge  of  interior  ballistics  is  very. 

desirable. 
Competitors  will  not  be  required  to  report 

for  examination  at  any  pla<.-e  but  will  be  rated 
on  the  following  subjects  which  will  have  the 
relative  weights  indicated  on  a  scale  of  UtO : 

(1)  Education  and  training  'Z.'i  (■;!)  Prelimi- 
nary   and    responsible    experien<-e    ".*>. Competitors  will  be  rated  upon  the  sworn 

statements  in  their  applications  and  upon  cor- 
roborative   evidence. 

AppHcants  must  have  tn-aduated  in  mechani- 
cal or  electrical  engineering  from  a  college  or 

university  of  recognized  standing:  and  have 
had  fa>  at  least  five  years'  practical  experi- ence in  the  design  or  manufacture  of  metal 
products  especially  the  copper  aIIo.vs.  of  which 
not  less  than  one  year  was  in  a  responsibl  • 
position  with  a  manufa't tiring  concern  making 

artillery  ammunition,  or  ib)  three  years*  ex- perience in  a  position  of  responsibility  in  the 
design  and  development  of  experimental  am- 

munition,   with    a    manufa<-turinir    concern. 
Apidicants  will  be  admitted  to  this  examina- 

tion reeardless  of  their  age:  but  at  the  request 
of  a  department  making  appointment  certifica- 

tion will  be  made  of  eligibles  who  are  within 
reasonable  age  limits,  except  in  the  ease  of 
i^rsons  entitletl  to  pi-efercnce  because  of  mili- 

tary or  naval  servii-e  to  whom  age  limits  do not    apply. 

Applicants  must  submit  with  their  applica- 
tions their  unmounletl  photographs.  taken 

\rithin  two  years,  with  their  names  written 
thereon.  Proofs  or  group  photographs  will  not 
be    accepted. 

Photographs  will  not  be  returned  to  ap- 

plicants. Applicants  should  at  once  apply  for  Form 
131*2  fslating  the  title  of  the  examination  de^ 
sired)  to  the  Civil  Servii*  Commission.  Wash- 

ington. D.  C  ;  the  Secretary  of  the  United  States 
Civil  Ser\icc  Board.  Customhouse.  Boston, 
Mass..  New  York.  X..  Y-.  New  Orleans.  La  . 
Honolulu,  or  Hawaii:  Post  Offi.f.  Philadel- 

phia, Pa..  Atlanta.  Ga..  Cincinnati.  Ohio.  Chi- 
<ago.  HI..  St.  Paul.  Minn..  Seattle  Wa.sh..  San 
Francisco.  Cal.:  Old  Customhouse.  St  Louis. 
Mo.:  Administration  Buildmg.  Balboa  Heights. 
Canal  Zone,  or  to  the  Chairman  of  th" 
Porto  Rican  Civil  Service  Commission.  S.-ni Juan.    P.    R. 

Applications  should  be  properl.v  executed  ex- 
cluding the  medical  and  county  ofllcere  cer- 

tificates, and  must  be  filctl  with  the  Ci\nl 
Service  Commission,  Washington,  D.  C  prior 

to  the  hour  of  closiiiir  biisiness  on  June  '2*3, 1930. 

Rail  Head  Takes  Action  Against 
Compulsory  Metric  Laws 

B.  A.  Worlhington,  president  of  the  Cincin- 
nati. Indianapolis  &  Western,  is  sending  a 

letter  to  railroad  men  opposing  comoulsory 
metric    system    legislation. 

Reiley  Heads  Davis-Bournonville  Co. 
DeWitt  V.  D.  Reiley.  formerly  vii-e  president 

of  the  Davis-Bournonvillc  Co.  of  Jersey  City. 
N.  J.,  was  elected  president  of  that  company 
at  a  recent  meet  ins:  of  the  dire<-lors.  Mr. 
Reilev  succeeds  Augustitu*  Davis,  who  resigned 
last  November.  Charles  B  Wortham.  treasurer 

of  the  company  si. hc  its  organization.  \*'a» elected  vice  president,  and  William  G.  MoCune 
secretary    and    treasurer. 

The  directors  are  DeWitt  V.  D.  Aelley.  Charles 
B.  Wortham,  William  G.  McCune.  Augustuie 
Drivis.  Charles  J.  Mayer.  Daniel  E.  EvJirt-s  md H.    Rowntree. 
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Republic     of     Poland     to     Campaign 

$50,000,000    Loan    in    U.    S. 
The  canipuiCTi  lo  sell  the  S50.000.000  loan 

of  the  Republie  of  Poland  in  the  United  States 
hns  been  endorsed  by  the  directors  of  the 
American-Polish  Chamber  of  Commerce  and  In- 
dustrv  in  the  United  States,  of  which  Francois 
de  St.  Phalle.  vice  president  of  the  Baldwin 
Locomotive  Works,  is  president.  The  encire 
proceeds  of  this  loan  will  be  expended  in  the 
United  States  for  raw  material  and  merchandise 
neoef*sary  to  aid  in  rehabilitating'  the  Polish  Re- public.     The  resolution    follows: 

Whereas,  the  American-Polish  Chamber  of 
Commerce  and  Industry  has  been  formed  to  pro- 

mote trade  between  the  United  States  of  Amer- 
ica and  Poland,  and 

Whereas,  under  present  circumstances,  it  is 
extremely  difficult  for  purchasers  in  Poland  to 
establish  credits  in  the  United  States  and  in 
order  to  permit  the  establinhment  of  such 
credits,  the  Polish  g-overnment  is  now  taking 
steps  to  float  in  the  United  States  a  loan  of 
S50.00().000  to  be  applied  as  a  first  installment 
for  settlement  of  purchases  in  the  United 
States  of  raw  materials  and  machinery  amount- 

ing: to  over  $350,000,000  durin^r  the  next  year. 
and 

Whereas,  it  is  greatly  to  the  interest  of  Po- 
land and  the  United  States  that  such  purchases 

take  place  and  the  exchange  of  commodities 
he   created,    and 

Whereas,  the  Republic  of  Poland  has  ob- 
laine4  stability  and  succesful  g-overnment  m- 
surine  full  protection  for  the  loan  <*ontem- 
idated;    therefore,    be   it 

Resolved,  that  the  American-Polish  Chamber 
of  Commerce  and  Industry  desires  in  every  way 
to  facilitate  the  success  of  said  loan  and  calls 
the  attention  of  American  manufacturers,  mer- 

chants and  bankers  to  the  advisability  on  their 
part  of  giving:  full  co-operation  in  order  to  at- tain   success. 

The  steadv  successes  of  the  Polish  armies  m 
their  repulse  of  the  Russian  Bolshevists  mean 
a  peace  in  the  near  future  according  to  Ameri- 

can foreign-trade  authorities.  When  war  ceaaes. 
Poland  can  devote  its  entire  attention  to  re- 
stoRing  the  country  to  its  former  agricultural 
ami'  manufacturing  importance.  American  mer- 

chants are  arranging  to  exchange  raw  materials 
for  the  finishe<l  textile  products  of  the  factories 
at  Lodz  and  other  manufacturing-  centers,  and 
American  companies  are  active  in  developing  the 
Galacian  oil  fields,  the  second  largest  in  Europe. 
being  surpassed  only  by   Russia. 

The  representatives  o£  the  various  organiza- 
tions are  known  as  the  "Sectional  Committee 

on  Steel  Shapes"  of  the  joint  sponsor  bodies — the  American  Society  of  Civil  Engineers,  the 
Association  of  American  Steel  Manufacturers, 
and  the  Society  of  Naval  Architects  and  Marine 
Engiueer.s — and  they  are  very  anxious  to  get 
a  full  and  free  discusion  of  the  whole  subject 
by  anyone  interested. 

Criticij^ms  or  suggestions  will  be  cordially 
welcomed  by  the  committee.  Communications 
should  be  addressed  to  Dr.  P.  G.  Aenew,  secre- 

tary. American  Engineering  Standards  Com- 
mittee.   No.    39    Wfest    39    St..    New    York    City. 

March  Exports  of  Metal-Working Machinery 

Exports    of    metal-working   machinery    during- March,      1930.      and     the     reviiwd  figures     for 
March.    1919.    as    compiled    by    the    Bureau    of 
Foreign    and    Domestic    Commerce,  arc    as    fol- lows: 

March.  1919  March.  1930 
Value  Value 

Metal-working    machinery : 
Lathes        $1,013,847  $1,079,793 
Other    machine    tools.        870.663  1.943.230 
Sharpening  and  grind- 

ing    ma<'hine8          485,959  475.248 
All   others         3.646.395  1.653.604 

Total       metal-working 
machinery       $5,015,764      $5,150,875 

There  were  only  twelve  machine  tools  im- 
ported during  March.  These  were  valued  at 

$7,741. 

Proposed     Anglo-American     Standards 
for  Rolled-Steel  Shapes 

It  may  not  be  generally  realized  that  approxi- 
mately 75  per  cent  of  the  world's  demand  for Bteel  18  specified  to  either  American  or  British 

standards,  but  unfortunately  the  standards  in 
vogue  in  these  two  countries  and  their  de- 

pendencies have  hitherto  varied  to  such  an  ex- 
tent as  to  introduce  ainioying  difficulties  in  the 

way  of  interchangeability.  The  rolled-steel 
shapes  used  in  building  structure,  bridges,  rail- 

road cars,  and  ships  are  notable  in  their 
points  of  differen<e.  for  not  only  do  their  con- 

tours and  ranycs  vary,  but  a  different  language 
is  used  in  dimensioning  their  thicknesses.  While 
some  steps  were  taken  during  the  great  war 
looking  to  the  adoption  of  international  stand- 

ards for  shapes  used  in  shipbuilding,  these  were 
primarily  of  an  emergen<-y  nature  and  did  not 
attempt   to  cover  other  branches  of  industry. 

Durine^  the  year  1919  the  British  Engineer- 
ing Standards  Association  undertook  the  revi- 
sion of  its  standards  for  rolled-steel  shapes,  and 

followine-  a  visit  of  its  secretary  to  this  coun- 
try it  sent  a  formal  invitation  to  the  Ameri- 
can Engineering  Standards  Committee  to  co- 

operate in  the  possible  ;idnr>t.ion  of  Anglo- 
American  Standards  for  lli'-^c  shapes.  Under 
the  auspices  of  the  Ameri<:tn  body  the  follow- 

ing ortranizations  were  rcfuic^^tcd  to  confer  on 
the  proposed  'standardization:  United  States 
Nayv.  Association  of  Americ.-m  Steel  Manufa<r- 
ture'rs.  American  Bureau  of  Shipping.  American Society  of  Civil  Engineers.  American  Railroad 
Association.  Society  of  Naval  Architects  and 
Marine  Enffineers  and  the  Railway  Car  Manu- 
faclurers'    Association. 

All  of  these  organizations  accepted  the  in- 
vitMion  with  the  exception  of  the  American 
Railroad  Association  which  is  not  able  to  act 
at  J  this  time  but  may  do  so  later  on.  The 
Canadian  Engineering  Standards  Association  has 
also  been  invited  to  co-operate,  but  has  so  far 
noi  been  able  to  do  so  actively.  A  number  of 
roilfercnces  have  been  held  and  on  April  27  the 
committee  formiilated  a  complete  preliminary 
report  for  transmission  to  the  British  Engineer- 

ing Standards  Association  as  a  b;t<i--  for  dis- 
cusflioa    on    common    Anslo- American    ^'♦andards. 

Philadelphia  Foundrymen*s  Association Meeting 

At  the  two  hundred  and  ninety- seventh  meet- 
ing of  the  Philadelphia  Foundrymen's  Associa- 

tion, held  at  the  Manufacturers'  Cli^b.  Phila- delphia. May  13.  Thorsten  Y.  Olsen.  of  the 
Tinius  Olsen  Testing  Machine  Co..  gave  a 
lantern-slide  talk  on  the  'Recent  Developments 
of  the  Testing  Machine  and  the  Testing  of 
Material  as  Related  to  the  Foundry."  The  il- 

lustrations covered  plain  and  autographic  ma- 
chines for  tension,  compression,  endurance, 

fatigue,  bending,  etc.,  including  a  machine  for 
testing  the  cutting  properties  of  emitting  tools 
and  cutting  compounds.  The  Matsumura  Re- 

peated-Impact Testing  Machine,  the  first  testing 
machine  of  Japanese  design  to  be  introduced 
into   this   country,    was   described. 

Wm.  H.  G.  Walker  of  the  H.  G.  Trout  Co.. 
Buffalo,  talked  on  foundry  conditions  in 
Buffalo. 

Franklin  Institute  Awards  Medals 

The  Franklin  Institute  of  Pennsylvania. 
Philadelphia,  held  its  stated  meeting  on  May 
19.  1920.  at  4  p.m.  Two  Franklin  Medals 
were  awarded.  One  was  presented  to  Sir  Auck- 

land Ctcddes,  British  Ambassador,  for  the  Hon- 
orable Sir  Charles  A.  Parsons.  Newca.stle-on- 

Tyne.  England.  The  other  was  presented  to 
W.  A.  F.  Ekengren.  Minister  of  Sweden,  for 
Professor  Svante  August  Arrhenius,  Nobel  Listi- 
tute.   Stockholm.    Sweden. 

Papers  reati  were:  "Some  Reminiscences  of 
Earlv  Days  of  Turbine  Development,"  Sir Charles  A.  Parsons.  K.C.B..  C.B..  M.A..  LL.D.. 
D.Sc.  F.R.S..  and  read  by  Charles  Day  of  the 
Institute;  "The  World's  Energy  Supply."  by Prof.  Svante  August  Arrhenius.  Ph.D..  M.D.. 
D.Sc  LIj.D..  and  read  by  Allerton  S.  Cushman. 
Ph.D.,  also  of  the  Institute. 

T.  C.  Allen  Now  With  The  Penn  Sea- 
board Steel  Corporation 

T.  C.  Allen,  formerly  comptroller  of  the 
Tacony  Steel  Co.,  has  been  appointed  assistant 
to  the  president  of  the  Penn  Seaboard  Steel 
Corporation. 

Mr.  Allen  was  one  of  the  early  members  of 
the  Tacony  organization,  which  he  joined  as 
comptroller  of  the  Tacony  Ordnance  Corpora- 

tion on  January  1,  1918.  Pi'evioun  to  hts  com- 
ing to  Tacony  he  had  been  for  two  years  as- 

sistant comptroller  of  the  Remington  Arras  Co.. 
of  Delaware.  He  had  also  been  auditor  of  the 
M aryl and  Coal  and  Coke  CO .  for  five  yeara 
prior  to  that. 
When  the  Tacony  Ordnance  Corporation  con- 

solidated with  the  Tacony  Steel  Co..  Mr.  Allen 
became  comptroller  of  the  consolidated  or- 

ganization with  full  supervision  of  all  general 
and  cost  accounting. 

Industrial  Review  of  Great 
Britain 

Situation  in  Scotland  Continues  Good^ 
Shortage  of  Raw  Material  in 

Birmingham  Acute 
GLASGOW 

The  industrial  situation  in  Scotland  continues 
pretty  good.  The  employment  of  disabled  men 
on  a  percentage  basis  under  the  National  Seal 
of  Honor  scheme  has  now  been  undertaken  by 
940  Scottish  firms,  and  under  the  inteirupted 
apprenticeships  training  scheme  the  total  numA 
ber  of  agreements  concluded  is  over  9.000  The 
Clyde  Valley  Electrical  Power  Co.  has  just  put 
to  work  at  Yoker  the  largest  generating  set  at 
present  in  operation  in  Scotland,  the  output being  ;i5.000  hp.  on  continuous  rating.  It  is 
expected  that  the  steam  consumption  on  full 
load  will  not  exceed  11  V,  lb.  per  kw.-hr  Elec- 

tric power  supply  conditions  in  the  Yoker  area 
compare  favorably  with  those  elsewhere  in 
Britain.  All  the  engineering  works  at  Linwood 
and  ncarly^  all  those  in  Johnstone,  now  derive their  motive  power  from  this  station  at  rates 
making  the  retention  of  former  steam  and  gas 
plants  out  of  the  question,  except  as  emergency standb.vs. 

Scotch  shipbuilding  returns  for  March  were 
disappointing,  the  output  for  the  first  <(uarter 
of  the  year,  though  showing  some  improve- 
ment  over  the  same  period  of  last  year  falling 
considerably  behind  many  first  quarters  in  pre- 

war years.  Shortage  of  plates,  and  other 
material,  has  probably  had  much  to  do  with  the 
low  output.  In  all.  sixteen  vessels  of  rather 
less  than  39.000  tons  were  launched  the  Clyde 
contributing  eight  vessels  of  a  little  over  ̂ 5  - 
000  tons.  Repair  and  overhaul  work  continues 
very  plentiful  and  makers  of  large  internat 
combustion  propelling  plants  are  increa'^ingly 
busy.  Campbell  &  Calderwood.  Ltd  Paisley 
has  been  formed  with  a  capital  of  £.50  000  to 
carry  on    as  engineers  and  shipbuilders. 

Danger  of  a  stoppage  in  the  coal  industry 
appears  to  be  averted  and  the  output  from 
Scotch  mines  has  recently  shown  improvement. 
Very  busy  conditions  are  the  rule  in  all  branches 
of  the  iron  and  steel  industry.  The  demand  for 
pig  iron  exceeds  the  supply,  foundry  Qualities 
being  particularly  scarce  at  present.  Hematite 
was  advanced  by  10s.  a  ton  at  the  beginning 
of  the  month.  Workmen  in  the  bar  iron  in-' 
dustry  have  had  their  wages  advanced  17 1/-. 
per  cent  on  basis  rates,  owing  to  the  average 
net  selling  price  of  bars  havintr  been  over  £24 
a  ton. 

Iron  founders  have  far  more  work  than  they 
can  overtake,  and  have  various  diflicnlttes  to 
hinder  output.  It  is  reported  that  castiners  of 
the  better  sort,  such  as  are  required  for  internal 
combustion  enerines.  are  now  being  ordered  in 
Holland  to  a  considerable  extent.  The  Scottish 
Aluminum  Co.,  Ltd..  Govan.  has  been  formed 
with    a   capital    of   €2.5.000. 

In  spite  of  continued  government  sales  of 
fools  and  general  engineerine-  plant.  Scotch 
mnchinc-tool  makers  almost  without  exception 
keep  well  ene-aged.  with  sohd  inquiries  and  good 
orders  coming  steadily  to  hand.  W.  D.  Mc- 
Kendrick  &  Co..  Motherwell  is  doing  good  busi- 

ness with  its  four-speed  radial  drills  with  spindle 
speeds  of  180  to  TjOO  r.p.m..  and  feeds  of  H  to 
0  in.  per  minute,  with  the  spindle  at  the  hig-h- est  speed. 

At  Govan  the  Shafting  Co.  is  sharing  in  the 
general  activity  and  G.  &  A.  Harvey.  Ltd..  is 
fully  engaged  on  18-in.  all-gear  lathes  and  bor- 

ing and  facing  machines  up  to  6  ft.,  with  a 
special  run  ,1ust  now  on  the  3  ft.  size.  They 
are  also  putting  throtigh  several  16-in.  center 
locomotive  axle  lathes  to  take  work  0  ft.  fi  in. 
long,  and  have  just  completed  several  surface 
tables  measuring  1.5  ft.  to  18  ft.  by  7  ft.,  all 
for  local  firms.  Ready  for  shipment  to  Japan 
is  a  .5-ft,  boring  and  facing  machine  driven  by 
a  variable-speed  15-hp.  motor.  A  larirer  ma- 

chine, arranged  for  turbine  boring',  has  n  bed 39  ft.  long  and  a  front  table  GO  ft.  long,  and 
is  provided  with  a  borintr  bar.  10  in.  in  diameter 
by  .58  ft.  long,  fitted  with  facing  arms  and 
spiders,  etc.  This  machine  if*  driven  by  a  40- 
hp.  variable-speed  motor  and  weighs  all  com- 

plete rather  more   than    100   tons. 

BIRMINGHAM 

The  position  in  regard  to  raw  material  is  be- 
coming increasingly  anxious.  A  shortage  which 

was  partly  disguised  dnrinc  the  dislocation 
caused  by  the  molders'  strike  has  suddenly become  much  more  at)parent.  All  the  industries 
which  depend  on  iron  and  steel  are  involved 
in  varying  degrees,  and  under  pressiire  of  the 
competition  for  supplies  the  upward  movenjenj, 
of  prices  continues  almost  uninterruptedly. 
OfHcially  declared  rates  very  soon  cease  to  have 
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any  relation  to  actual  selJlngr  values,  beccrri 
for  anything^  that  comes  on  the  market  harassed 
consumers,  at  their  wits'  ends  for  the  means  of 
keeping  plants  running  and  fulflllinp  their  en- 
gagemeriis.  are  willing  to  pay  substantial  pre- 
m^iums  if  only  they  can  g-et  deliverien.  There 
are  few  munufaoturers  who  can  g:et  the  produc- 

tion at  whieh  they  aim  with  the  raw  material 
assigned  to  them  under  their  regular  eontraets. 

As  for  epeeifications  which  are  out  of  the 
ordinary  routine,  or  which  do  not  yield  the 
maximum  profit  with  the  minimum  of  labor, 
they  simply  are  not  coTiMidered  or  if  jK-ecpted 
they  are  deferred  indefinitely  in  favor  of  more 
attractive  work.  "Pi-odu<'lion  i)roK-ram  i.i  dic- 

tated by  labor  now,"  the  writer  was  told  in 
reference  to  the  steel  rolling  mills:  very  much 
the  same  applies  in  other  departments.  When 
the  ei»rht-hour  day  came  in  the  avjillable  labor 
only  suflii'ed  to  operate  .-ibout  two-thirds  of  the 
plants  and  it  was  concentrated  on  those  which 
afforded     the     best     return.  The     automobile 
makers  are  now  complaining  that  they  are  not 
trettiuK  more  than  half  the  lonnatre  they  require 
of  liffht  plates  for  chassis  construction  wh^Ie 
heavy  material  is  beiiur  «u|)plied  to  the  ship- 

building yards  faster  than  it  can  be  used.  So 
serious  has  the  position,  become  that  the  auto- 

mobile trade  has  taken  its  frrievanr-e  to  the 
Board  of  Trade,  whose  intercession  has  bronjrht 
about  some  slight  improvement,  but  not  enough. 

At  present  there  is  little  promise  of  escape 
from  this  dearth  of  raw  material.  The  make 
of  pig-  iron  is  nothiTig-  like  what  it  oug^ht  to  be. 
owing'  to  continued  shortag:e  of  fuel.  One  or 
two  additional  furnaces  are  heing-  Htrhtcd  in 
the  Northamptonshire  district.  On  the  other 
hand,  two  Black  Country  furnaces  are  being 
dismantled.  Those  in  blast  are  only  a  com- 

paratively small  proportion  on  the  whole  and 
they  have  frequently  had  to  be  damped  down 
or  to  Fo  on  slack  blast  because  coke  was  not 
available.  The  position  a.-i  regrards  transport 
is  better  than  it  was  without  being-  satisfactory. 

Work  is  proceeding-  fairly  regularly  in  moat 
of  the  engineering'  branches.  The  question  of 
neg-otiations  on  payment  by  results,  on  which 
a  number  of  the  trade  unions  are  now  ballot- 

ing-, excites  only  a.  tepid  interest.  On  no  occa- 
sion when  a  declaration  has  been  challeng"ed 

in  the  past  has  an  ag-greeate  vote  been  cast in  favor  of  the  system.  Yet.  in  actual  practice. 
it  has  almost  displaced  time  mtes  in  this  dis- 

trict. It  is  stated  that  in  Coventry  90  per 
cent  of  the  whole  of  labor  is  employed  on  piece 
work  rates.  In  the  Birmingham  district  the 
ireneral  averag-e  is  not  quite  so  hiph.  though 
some  of  the  big-  firms  apply  payment  by  resxxlts to  95  per  cent  of  their  operatives. 

The  equipment  of  the  Brolt  fac-tory  at  Old- 
bury  is  now  complete  and  the  firm  has  begTin 
to  turn  out  its  specialties  in  automobile  I'grht 
ing-  and  starting  sets  on  mass  production  prin- 

ciples. In  this  enterprise  the  Brolt  Co.  and  the 
G.  H.  Alexander  EnKineerinK  Co.  have  joined 
forees.  The  Oldbury  site  has  an  area  of  six 
acree  and  the  present  factory  floor  space  cover?* 
45.200  sq.ft.  The  immediate  program  approx- 

imates to  1.000   sets  per  week. 
An  International  Trade  Fair  org-anized  by  the town  council  is  to  be  held  in  Cologiie  on  Sept. 

20  next,  and  thereafter  in  the  spring"  and 
autumn  of  each  year,  the  purpose  being-  to  en- 

courage the  import  of  raw  material  into  Ger- 
many from  overseas.  Masson  Seeley  &  Co.. 

Ltd..  121.  Victoria  St..  London.  S.  W..  is  dealing 
with  the  matter  in   Great  Britain. 

The  Fair  opened  ui  Brussels  on  April  4  is.  a 
tK)rrespondent  informs  us.  a  real  success,  attract- 

ing a  considerable  number  of  visitors.  Wc 
understand  tha*.  some  50  or  fiO  British  firms  are 
showing-  and  that  machine  tools  are  included. 
Henri  Benedictiis  Br^tssels.  for  example,  is  d'S- 
playing  a  number  of  American  tools,  including 
Norton.  Le  Blond.  Pi-att  &  Whitney,  Allen  and 
other  productions,  and  has  a  stand  of  about 
1,200  Bq,ft.  The  Fair  is  bein?  held  in  a 
central  position,   in   tho  Park   of  Brussels. 

Resolutions  Against  Metric  System 
By  the  Society  of  Naval  Architects  and  Marine 

Engineers 
WHEREAS.  A  bill  for  the  adoption  of  the 

.fcjetric  system  in  the  departments  of  the  Federal 
Government  has  been  favorably  reported  to  the 
House    of    Representatives: 
WHEREAS.  We  consider  that  the  only  effect  of 

such  a  law  will  be  the  creation  of  a  g-overn- 
ment  metric  system  and  the  continuation  of  the 
existing  system  in  ordinary   trade  and  industi-y: WHEREAS.  The  confusion  resulting  from  sjch 
a  cond'tion  of  things  would  be  intolerable; 
WHEREAS.  We  believe  the  adoption  of  the 

metric  system  of  weights  and  measures  by  the 
people  at  large  to  be  impracticable,  therefore 
be  it 
RESOLVED,  By  the  Society  of  Naval  Archi- 

tects and  Marine  Engineers  assembled  in  annual 
meeting,  that  we  condemn  all  legislation  in- 
tcjided  to  promote  the  adoption  of  the  metric 
system  in  this  country 

By   the  American   Gear  Manufacturers' Association 

RE^SOLVED.  That  the  American  Gear  Matiu- 
fa<:turer8'  Association  in  convention  assembled, 
hereby  declare  themselves  as  opposed  to  any 
changi*   in    our  present   system    of   measurement. 
RESOLVED.  That  a  copy  of  this  resolution 

be  forw:ii<J('l  to  The  World  Trade  Club.  Wood- 
row  Wit^^oM  T-rcsident  of  the  United  States  of 
America,  Brit-  h  Premier,  the  Right  Honorable 
David  Lloyd  G'.orge,  and  the  American  Institute 
of  Weights  and  Mea«iir*>'' 

AMERICAN      MACHINIST 

Trade   Currents   from   New    York   and Chicago 

NKW    VOKK    l.KTTEB 

While  there  were  more  inquiries  out  this 
week  lor  machine  toolw.  business  in  this  sec- 

tion is  reported  to  be  slower  than  in  the  New 
England  states.  Tht;  inquiries  indieate  how- 

ever, that  more  lai*Fe  industrial  i)lants  will  «oon 
be  in  the  market  for  additional  shoi>  equip- 

ment. There  remains  a  steady  demand  for  all 
types  of  presses  and  a  jrond  market  for  lin-ret 
lathes    ajid    milling    maeliines. 

The  time  of  delivery  is  emphasized  in  eurrent 
inquiries.  Small  raaehines  can  be  promised  in 
three  or  four  weeks,  while  orders  for  many 
of  the  heavier  types  of  tools  are  accepted  for 
delivery   next    Pall. 

The  export  demand  remains  the  same  as  last 
week  for  machine  tools,  although  many  in- 

quiries are  being  received  fi'om  Kussia  and  Ihe 
Scandinavian  countries.  The  inquiries  from 
Russia  are  for  equipment  to  be  used  in  various 
construction  work,  while  those  from  other 
coimtries  embrare  the  entire  list  of  machine tools. 

The  Lord  Construction  Co.  has  a  list  out  for 
thirty-four  machine  tools,  includiiifr  lathes 
frindinir  and  milling  machines,  boring  mills 
nunchcs  and  drills.  The  ma<llines  will  be  used 
in  the  construction  of  a  shipyard  at  West 
New  York.  N.  J. 

The  Geneial  Electric  Co.  is  also  in  the  market 
Tor  equipment  for  its  plant  in  Baltimore.  Sev- 

eral lathes,  etc.  for  the  Bridgeport.  Conn  fac- 
tory weie  purchased  this  week.  This  company 

will  later  be  in  the  market  for  new  machine- 
tool  equipment  for  the  plant  at  Ft.  Wayne  Ind 
The  Mitsubishi  Co,,  of  l-;0  Broadway  is 

asking  for  catalogs  and  quotations  on  machine 
tools  for  a  shipyard  in  Japan,  No  orders  will 
be  placed  until  the  requirements  are  definitely determined. 

George  W.  Gocthals.  Inc.  of  40  Wall  St 
placed  its  last  order  this  week  lor  machine  tools for  the  Automatic  Straight  Airbrake  Co  Sev era!  turret  lathes  were  bought  by  the  S  S 
White  I)ental  Co..  of  Long  Island  City  and  Im the  Axel  Co.,   of  Pottstown.   Pa. 

The  New  York.  New  Haven  &  Hai-tford  R.  B 
has  been  buymg  journal  lathes,  and  it  is  re- ported that  the  Long  Island  R.  B.  has  a  small list  in  preparation. 
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CHICAGO  I.ETTEB 

Chicago  business  in  actual  orders  placed  con- 
tinues fairly  steady,  at  a  rate  approximately  30 

per  cent  less  than  during  the  first  three  months 
of  this  year.  With  the  i-x<'eption  of  th«-  auto- 

mobile industry,  which  has  virtually  (Jisap- 
peared  as  a  buying:  power.  ;here  has  been  no 
decided  slump  in  any  partiiular  line,  the  let- 

down in  business  seemingr  to  be  effe*'ttve  in 
about  the  same  proportion  in  all  lines  of  indus- 

try to  which  the  machine-tool  dealer  looks  for 
business.  This  uniform  reduction  is  taken  by 
some  to  indicate  a  more  healthy  state  of  busi- 

ness. Its  effect  has  Ixen  to  cause  dealers  to 
sti-entjthen  their  selling-  department.  For  thi- 
first  time  in  many  months  salesmen  are  now 
preparing  to  cover  their  territories  with  a 
view   to   soliciting  orders. 

The  transportation  situation  in  Chicago  ton- 
tin  ues  about  the  same  as  was  reporte<I  last 
week.  Conditions  ai-t;  improving-,  but  Vfcr>' 
irradually.  Chief  ditticulty  still  lies  in  getting 
(hre<-t  shipments  through  from  the  factory  to 
the  customer,  with  less  trouble  being  expe- 

rienced in  securing-  troods  for  Chicag-o  stock  or 
i'l  making  shipments  from  Chicago  stock.  The 
railroad  strike,  as  a  labor  problem,  seems  to 
have  disappeared,  and  it  is  now  merely  a  ques- 

tion of  lime  before  the  roads  get  back  to  a normal    basis. 

The  strike  among^  machinists  in  Cincinnati continues.  The  different  concerns  interested, 
however.  si?em  very  optimistic,  the  impres- 

sion beina-  that  the  current  week  will  see- 
the end  of  the  strike  or  a  resumption  of  opera- 
tion regardless  of  the  strike.  The  demands  of 

the  striking  workmen  are  said  to  cover  the  44- 
hour  week.  8-hour  day,  time-and-a-half  for 
overtime  or  time-and-a-half  for  all  time  put  in 
after  4  p.  m..  the  closed  shop  and  a  voice  in 
the  management  of  the  shop.  As  these  de- 

mands are  wholly  impossible  of  fulfillment  by 
the  manufacturers  and  as  it  is  felt  that  the 
workers  cannot  stay  out  much  longer  on  ac- 
•  ount  of  the  present  high  cost  of  living,  a 
."Speedy  end  of  the  difficulty  is  anticipated. 

The  tendency  toward  steady  and  even  higher 
t>rices  continues.  On  May  1  a  10  per  cent  ad- 

vance was  made  on  one  general  line  of  drills. 
Collections  are  reported  not  quite  so  satisfactory 
as  heretofore.  The  situation  in  this  connection 
is  not  such  as  to  cause  more  than  passing 
interest,  and  it  is  felt  to  be  largely  the  out- growth  of  delayed   shipmenta. 

Employees  of  the  Cincinnati  Milling  Machine  Co. 
Vote  Against  Strike 

An  anti-strike  or^nization  was  formed  by  the  employees  of  the 
Cincinnati  Milling  Machine  Co.  consisting  of  a  committee  of  sixty- 
eight  men.  This  committee  called  a  meeting  of  all  the  shop  employees 
of  the  company  on  Thursday  afternoon,  April  29,  to  arrange  for  a 
secret  ballot  to  be  taken  fcy  the  employees  to  indicate  how  many  were 
in  favor  of  striking  and  how  many  were  opposed  to  striking. 

At  this  meeting  the  committee  of  sixty-eight  read  the  follo\ving 
resolution,  same  having  been  unanimously  adopted  by  that  com- 

mittee at  a  previous  meeting.    The  resolution  read  as  follows : 

"Whereas,  The  employees  of  the  Cincinnati  Milling  Machine  Co. 
have  formed  a  committee  of  sixty-eight  to  deal  with  the  impending strike  situation,  and 

"Whereas,  This  committee  believes  that  the  Cincinnati  Milling 
Machine  Co.  has  been  fair  and  square  in  all  its  dealings  with  its 
employees  at  all  times,  and 

"Whereas,  The  Cincinnati  iJews,  the  official  organ  of  the  machin- 
ists' union,  has  in  its  issue  of  April  28,  made  claim  that  Fred  Geier 

has  stood  against  the  progress  of  the  city,  that  he  prevented  the 
policemen,  the  firemen,  and  the  teachers  from  securing  their  increase in  pay,  and 

"Whereas,  The  official  records  of  the  Board  of  Education  and  the 
Mayor's  office  show  facts  to  the  contrary,  and 

"Whereas,  This  situation  has  resolved  itself  into  a  question  of  fol- 
lowing the  leadership  of  a  man  who  has  done  a  great  deal  for  our 

community,  and  especially  his  employees,  or  following  the  leadership 
of  a  man  who,  to  our  knowledge,  has  done  nothing  for  the  betterment 
of  this  community,  therefore  be  it 

"Resolved,  That  this  committee,  after  careful  consideration  and debate,  believes  itself  in  honor  bound  to  stand  by  the  Cincinnati 
Milling  Machine  Co.  in  the  impending  emergency." 

This  same  resolution  had  been  adopted  and  signed  by  the  anti-strike 
committee  of  the  night  force,  consisting  of  thirty  men. 

Thi  result  of  the  strike  ballot  of  the  entire  day  and  night  forces  of 
the  company  resulted  as  follows: 

Opposed  to  strike         912 
In  favor  of  strike       142 

Total  number  voting     1,054 
Percentage  of  total  opposed  to  strike,  86J  per  cent 
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The  Carborundum  Co.  Acquires  New 
Plants 

Advance  Furnace  and  Engineering 
Co.  Organized 

Ordnance  Salvage  Board  Auction  Sale 

The  Carboriuidum  Co..  of  Niajrara  Falls. 
N.  Y..  hns  acqiiirt'd  from  the  Alien  Property 
Custodian  the  plant  formerly  owned  and  oper- 

ated by  Iho  Didiei'-Mar<'h  Co.  iit  Perth  Amboy, 
N.  J.  The  plant  will  bf  taken  over  at  once 
and  converted  to  the  manufacture  of  a  rom- 
plete   line   of  Carborundum   refractories. 

Tlie  principal  business  of  the  Dtdier-Mareh 
Co.  was  tlie  manufiw-ture  of  special  refractory 
clay  products  and  practii'ally  Jill  of  its  equip- 

ment is  well  adapted  for  the  processes  of  the 
manufacture    of    Carborundum    refractories. 

The  plant  is  lo<'ated  on  a  site  of  twenty- 
fom-  acres  facing  the  Raritan  River  near  Perth 
Ambo.v.  and  is  well  provided  with  wharflng'  fa- cilities and  railroad  coimections.  It  consists 
of  a  modern  day  worUinar  and  refractory  plant 
with  a  capacity  of  over  100  tons  per  day  and 
covers  a  floor  sp.iee  of  about  .100.000  sq.ft. 
The  buildings  are  of  substantial  brick,  steel 
and  coiH-rete  construction,  and  there  is  also 
included  office  buildingrs,  laboratories  and 
ample    housing"    facilities    for    employees. 

In  addition  to  this  property,  the  Carborim- 
dum  Co.  at^uired  sixty  acres  of  hig'h-grade 
fire-clay  lands  and  a  clay  excavatintr  plant  in 
operation    at   Bonhamton. 

The  Baltimore  Ordnance  Salvaifo  Board  will 
hold  an  auction  at  the  Bartlctt-Hayward  Park 
Plant.  Columbia  Ave.  and  B.  &  0<  R.R..  Balti- 

more, Md.,  FHday.  May  'ZHy  bofirinuin?  at  10 
ajn..  at  which  time  all  the  machinery,  oquip' 
ment  and  materials  at  this  plant  will  bo  BOld. 
M.  Pox  &  Sons  Co.,  auctioneers,  20  South 
Paca    St..    will    conduct    the   auction. 

Leffingwel)  Speaks  on  Economic  Evils 

The  Advance  Furnace  and  Enffincering-  Co.. 
of  Springfield.  Mass..  has  been  organi?:ed  and 
capitalized  at  $?00.000  to  manufacture  and 
sell  pas  and  oil-fired  metallurgical  furnaces,  g-as 
Inimers,  oil  burners,  pas-burninff  and  oil-bum- 
ing-  systems,  tanks,  pumps,  blowers  and  com- 

pressors and  all  a<'cessories.  It  has  purchased 
a  factory  on  Warehouse  St.  which  will  be  im- 

mediately remodeled  and  enlarged.  About  7.'» skilled    mechanics    will    be   employed. 
Wm.  P.  Scully  who  for  ten  ycjirs  has  been 

with    the    Gilbert    &    Barker   Manufacturinff   Co.  A    terrific    arraip-nment    of    tho    reaction    and 
the  last  five  years  as  manager  of  the  furnace  waste  which  have  seized  on  the  American 
department  is  president  of  the  new  company.  people  as  a  cause  for  the  present  e<!onomic 
The  secretary  and  treasurer  is  J.  H.  Keesan.  ''^i'**  "ow  threatening:  the  nation  was  made 
for  the  past  eight  years  with  the  Gilbert  &  recently  by  R.  C.  LefUngwell.  assistant  secre- 
Barker  Manufacturing  Co..  and  more  re<'enlly  lary  of  the  Treasury  in  an  address  before  the 
the  assistant  manager  of  sales  and  engineering.  Academy  of  Political  Science  at  New  York. 
W.  A.  Bneehner  is  vice  pn^sident.  He  has  been  Liljerty  Bonds  and  Victory  Notes,  he  declared 
connected  with  the  Gilbert  &  Barker  Manufac-  were  never  meant  to  be  used  as  spending  money 
taring  Co..  and  also  represents  the  E.  F.  *»»d  their  misuse  in  that  way  is  the  primary 
Houghton  &  Co..  of  Philadelphia.  Pa.  The  ''cason  for  the  fall  in  price  of  those  securities, 
chief    engineer    is    H.    A.    Kunitz.    who    for    the  "Since    Armistice    day."    he    said,    "the    world i)ast  year  was  chief  engineer  of  the  furnace  n^if*  not  only  faile<I  to  make  progress  toward 
department  of  the  Gilbert  &  Barker  Manufac-  }'^^  restoration  of  healthy  economic  life  but 
turing  Co.  J.  Frank  Scully  is  asslatant  secre-  *"  fact  has  receded  further  from  a  sound  po- 
tary  and  treasurer.  sition.      We    have    failed    to    restore    peace    arul peace    conditions    hi     Europe    and    in    America 

unsound  economic  ideas  have  in  many  instances 
_  prevailed    and    the    effort    is    beinir    made    first 

DOMKSTTC  EXPORTS  OF  METAL-WORKING    M.\CHINERY   FROM  THE  UNITED  STATES       here   and    then    there    to   improve   the    condition 
BY  COUNTRIES  DURING  MARCH.  1920  ?l  ̂°^^  of  the  people  at  the  expense  of  all  of the   people. 

*'At  this  most  critical  moment  in  the  history 
of  Europe — when  our  own  financial  and  eco- 

nomic stake  in  Europe's  affairs  is  so  great 
that  disaster  there  could  only  mean  disaster 
here — many  or  our  own  people  have  turned 
gamblers  and  wasters.  For  plain  living  and 
high  thinking,  we  have  substituted  wastin? 
and  bickering.  We  enjoy  high  living  while 
we  grumble  at  the  high  cost  of  living — of  silk 
stockings  and  shirts  for  the  poor,  of  automo- 

biles for  men  of  small  means,  and  of  palax?ea 
for  the   profiteer  and   the  plutocrat." 

Regarding  the  depreciation  of  the  market 
price  of  Liberty  Bonds  and  Victory  Notes.  Mr. 
Leffingwell  said,  "In  the  history  of  finance,  no 
device  was  ever  evolved  so  effective  for  pro- 

curing saving  as  the  Liberty  Loan  campaigns. 
A  year  ago.  it  was  freely  predicted  by  financial 
authorities  that  Victory  Notes  would  shortly 
go  to  a  premium  and  that  Liberty  Bonds  would 
be  selling  at  or  near  par  within  a  year  of  two. 

"Every  one  knows  why  these  sanguine  ex- 
pectations have  not  been  realized.  With  the 

armistice  and  still  more  after  the  Victory 
Loan,  our  people  underwent  a  great  reaction. 
Those  who  bought  Liberty  Bonds  as  a  matter 
of  patriotism  but  not  as  investors,  began  to 
treat  their  bonds  as  so  much  spendhig  money. 
Those  who  had  obeyed  the  injunction  to  borrow 
and  buy  Liberty  Bonds  ignored  the  comple- 

mentary injunction  to  save  and  pay  for  them. 
A  $50  bond  in  the  hands  of  a  patriot  turned 
spendthrift  was  to  him  a  $50  bill  to  be  spent 
Saturday  night,  or  to  her  a  new  hat,  and  if 
the  $50  turned  out  to  be  $45  bill — small  mat- 

ter. This  was  the  first  and  most  immediate 
cause  of  the  depreciation  of  Liberty  Bonds." Mr.  Leihgwell  declared  that  inflation  siiurtr 
the  armistice  is  attributable  to  world  inffation 
and  the  internationalization  of  prices,  heavy 
expenditures  by  our  Government  and  reaction 
and   waste   among  the  people. 

"Our  own  prices  are  being  inflated."  he  con- 
tinued, "and  our  own  banking  and  currency 

position  expanded  by  feverish  speculation  ui 
European  currencies,  credits  and  st-curities.  The 
Government  of  the  United  States  has  been  slow 
to  realize  upon  its  salvageable  war  assets  and 
to   cut   down    expenditures. 

"Instead  of  telling  the  people  frankly  and 
boldly  that  prices  are  high  because  they  are 
wasting-,  W('  fix  prices  and  prosecute  profiteers 
in  order  that  the  people  may  buy  more  and  pay 
less.  Instead  of  telling  the  people  that  Liber- 

ty Bonds  have  depreciated  because  they  are 
treating  their  bonds  as  spending  money,  we 
clamor  that  the  rate  of  interest  npon  the 
bonds  is  too  low  and  urge  a  bonus  to  bond- 

holders  disguised   as   a   refunding  operation. 
"We  must  get  together,  stop  bickering  and 

face  the  critical  situation  whi(?h  confronts  the 
world  as  we  should  a  foreign  war.  We  must 
cut  our  Government  expenditures  to  the 
quick,  adjure  bonuses  and  realize  promptly  on 
all  salable  war  assets,  applying  the  proceeds 
to  the  war  debt.  We  must  have  a  national 
budget  with   teeth  in  it. 

"And  above  all  we  must  work  and  save. 
We  must  produce  more,  but  more  important 
still,    we   must    consume   less. 

"It  might  be  added  that  it  is  not  enough  to 
save  unless  those  savings  are  safely  and 
profitably  investe<l  and  it  is  for  this  reason 
that  the  Treasury  Department  has  adopted 
the  issue  of  savings  securities.  War  Savlnsa 
Stamps  and  Treasury  Savings  Certificates,  an 

a     permanent    policy." 

»   

A  dispatch  from  Montreal  reports  that  share- 
holders of  the  Dominion  Bridire  Co..  at  a  special 

meeting,  unanimously  approved  the  plans  of 
the  directors  to  form  the  Dominion  Engineering 
Works.  Ltd..  for  the  purpose  of  taking  over 
the  present  bridge  suljsidiary,  the  Dominion 
Engineering  &  Machiner.v  Co..  Ltd.  The  pres- 

ent -subsidiary  is  engaged  chiefly  in  the  manu- 
facture of  paper-making  machinery  for  which 

extensive  i-ontracts   arc  under  way 
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I Personals 
=!■ 

H.  H.  Edffe  is  severintr  hi.'*  connections  with 
the  Locomobile  Co..  of  Bridgeport.  Conn.,  hav- 

ing' been  in  its  employ  for  nine  yearti.  four  as 
factory  superintendent  and  five  as  general 
works  manager. 

H.  W.  Fielden.  auditor  of  the  Penn  Seaboard 
Steel  Corporation.  h;is  been  appointed  comp- 

troller of  the  Taeony  Steel  Co.,  Philadelphia 
Pa. 

C,  F.  JemisoD.  treasurer  of  the  Ponn  Sea- 
board Steel  Corporation  has  been  elected 

treasurer  of  the  Taeony  Steel  Co..  Philadelphia. 
Pa. 

C.  J  Steen.  chief  engineer  of  the  Taeony 
Steel  Cr.  has  been  appointed  chief  engineer 
of  the  Pei.n  Seaboard  Steel  Corporation.  Phila- 

delphia. Pa  He  will  have  .supervision  of  all 
engineering  and  designing  of  the  Penn  Sea- board   and    Taeony    plants. 

Harry  A.  Hey  has  been  appointed  manager  of 
sales  in  the  Eastern  territory  for  the  Illinois 
Tool  Works,  of  Chicago,  manufacturer  of  milling 
cutters  hobs  and  reamers.  His  headquarters 
will  be  in  New  York.  Mr.  Hey  was  formerly 
connected  with  the  Sinarer  Manufacturing  Co.. 
and  is  a   member  of   the  A.  S.   M.  B. 

Charles  H.  Brennan  has  been  appointed  sales 
manager  of  the  Jefferson  Forge  Products  Co.. 
Detroit.   Mich. 

John  St.  George,  of  the  Bristol.  Conn.,  plant 
of  the  New  Departure  Manufacturing  Co..  has 
been  selected  as  production  supervisor  of  the 
new  plant  "D"  of  the  company,  now  being finished  at  Meriden,  Conn.  Mr.  St.  George  was 
formerly  production  manager  in  the  Meriden 
branch  of  the  Colt  Co..  of  Hartford.  Conn.,  and 
has  also  been  with  the  New  England  Westing- 
house  Co. 

F.  A.  Calhoun,  formerly  sales  engineer  for 
Tate-Jones  &  Co..  Inc..  in  the  New  York  Dis- 

trict, has  resigned  to  accept  a  position  as 
Eastern  representative  in  the  New  England  and 
Middle  Atlantic  states  for  the  Standard  Fuel 
Engineering  Co..  Detroit.  Mich.,  for  its  tine  of 
heat-treating  furnaces.  Offices  are  located  in 

.  the  Lincoln  Trust  Co.  Buildine^.  7t>  Montgomery 
St.,  Jersey  City.  N.  J. 

John  Wesley  Hyatt,  inventor  of  the  Hyatt 
roller  bearing,  died  on  May  10  of  heart  disease. 
Death  occurred  at  his  residence,  Windermere 
Terrace.  Short  Hills.  N.  J.  He  was  eighty- 
three  years  old.   and  was  boru   at   Starkey.  N.  Y. 

Emil  Stephany.  for  many  years  secretary  and 
treasurer  of  the  F.  Wesel  Co..  manufacturer  of 

printing  machinery,  died  at  his  home  lOG.') Prospect  PI..  Brooklyn.  K.  Y.  He  was  sixty- 
seven  years  of  age.  He  had  been  a  resident 
of  Brooklyn  for  more  than  twenty-five  years 
and  was  well  known  in  engineering  circles.  He 
was  a  member  of  the  Manufacturers'  Associa- tion and  also  of  the  Machinery  Club. 

William  Oesterlein.  President  of  the  Oester- 
lein  Machine  Co..  Cincinnati.  Ohio,  died  at  his 
home  on  May  10th.  (Obituary  notii'C  will  be 
published   in    the   next    issue.) 

Samuel  Harris,  president  of  Samuel  Harris 
&  Co..  manufacturer  of  machinists'  tools  and supplies,  died  recently  at  his  home  in  Chicago. 
Mr.  Harris  was  a  Civil  War  veteran  and  escaped 
a  death  sentence  at  Libby  prison  by  the  inter- 

vention of  Winnie  Davis,  the  confederate  presi- 
dent's   daughter. 

New  Publications 
«£ 

Tpclillical   Writing.     By   T.   A.    Ri.kalil.    Eililnr  of 
the    Mitihiu    ami    Sue/itifir    Prt^^.    San    FVan- 
lisco.     174.  5  X  8  pages.     Published  by  John 
Wiley    &    Sons.    Inc..    New    York. 
Thouph    it   was    written    for   mining  engineers 

by  a  man  who  is  himself  a  mining  engineer  as 
well  as  a  technieal    journalist,   this  boolt   is  not 
only    valuable    to    all    who    aspire    to    write    for 
the   technical  press  but   to  men  in   all  branches 
of  engineering  who.se  duty  it  is  to  mal<e  written 
reports,     prospectuses,     etc..     or    to     convey    in- 

formation   of    any    liind    relating   to    their    busi- 
ness  through   the   me<Uum    of    written    language. 

Examples    abound,    talien    principally     from    en- 
gnieer'8     reports     that     have     come     under     the 
author's    observation    both    as    an    engineer    and 
as    editor,    and    the    errors    and    commonly    en- 

countered   faults    are    clearly    pointed    out. 
If  any  adverse  criticism  is  deserved,  it  is 

that  the  author  is  too  much  inclined  to  treat 
language  as  an  .^^t.  ironbound  by  rule  and 
convention  through  which  no  man  can  break 
without  exposing  himself  to  the  stigma  of  ig- 

norance, instead  of  :i  tool  tc  be  suited  to  in- 
di\'idual  needs 

Business  Items Export  Opportunities 
The  machinery  and  other  equipment  of  the 

Argo  Mills  plant  at  Gloucester  City.  Pa.,  is 
being  dismantled  and  packed  for  shipment  to 
Ja  pan . 

The  stockholders  of  the  Aetna  Foundry  and 
Machine  Co..  Warren.  Ohio,  at  a  recent  meet- 

ing voted  to  increase  the  capital  stock  of  the 
company  from  faO.OOO  to  $300,000.  Of  this 
sum  $100,000  of  the  increa.se  will  be  issued  at 
once,  which  will  triple  the  present  outstand- 

ing capital.  Of  the  first  issue.  $60,000  of  the 
proceeds  of  the  sale  will  be  used  for  additional 
working  capital  made  necessary  by  the  large 
increase  of  business.  The  second  issue  of  $40.- 
000  will  be  used  for  improvements  to  the  plant 
and    for    additional    eqxiipment. 

The  Canadian  Steel  Foundries  Co..  Welland, 
Ontario.  Can.,  will  reopen  its  plant.  The  prin- 

cipal products  to  be  manufactured  are  steel 
bars  and  angles. 

The  Knickerbocker  Motors  Co..  Poughkeepsie. 
N.  Y-.  will  install  about  $35,000  worth  of 
new  machines. 

Incorporation  papers  have  been  fil^  with 
the  county  clerk  at  Newark  N.  J.  for  the  Hope 
Foundry  and  Machine  Co..  525  Main  St..  East 
Orange.  N.  J.  The  incorporators  are  Han-y  H. 
Pisking.    S.   E.   Lynch   and  Gordon    Grand. 

J.  E.  Duff  Co..  '249  Center  St..  New  York, 
machine-tool  dealers,  has  leased  an  adjoining 
showroom,   thereby  doubling  its  showroom  size. 

Announcement  is  made  of  the  partnership  of 
Richardson  &  Gay.  consulting  engineers,  320 
Devonshire  St..  Boston.  Mass.  Mr.  Richardson, 
formerly  of  Richardson  &,  Hale,  consulting 
engineers,  went  overseas  with  the  26th  Division 
and  was  discharged  from  the  U.  S.  Army  in 
1919  as  Lieutenant-Colonel.  Field  Artillery. 
Mr.  Gay  has  been  for  the  past  nine  years  in 
the  Boston  office  of  Stone  &  Webster,  division 
of  construction  and  engineering. 
The  Black  &  Decker  Manufacturing  Co.. 

Baltimore.  Md..  announces  that  its  Clevelaud 
office  has  been  moved  from  6523  Euclid  Ave. 
to  more  spacious  quarters  at  6225  Carnegie 
Ave.  The  new  office  has  a  showroom  as  well 
as  a  completely  equippe<l  service  station  for 
the  convenience  of  users  of  Black  &  Decker 
electric  air  compressors,  portable  electric  drills 
and  electric  valve  grinders.  G.  A.  Dodge  is in  charge. 

The  M.  A.  Palmer  Co.  has  moved  its  steel 
warehouse  arid  offices  to  larger  quarters  at 
383-385    Atlantic    Ave..    Boston.    Mass. 

The  American  Compound  Co.  has  moved  into 
its  new  office  and  factory  at  383-386  Atlantic 
Ave..   Boston,   Mass. 

The  Federal  Tool  and  Alloy  Steel  Co.  Will 
consolidate  its  main  office  now  in  the  Wool- 
worth  Building,  New  York,  with/  its  warehouse 
at  60-66  Rutledge  St..  Brooklyn.  N.  Y..  retain- 

ing a  sales  office  at  the  old  address.  The 
company  specializes  in  carbon  and  high-speed steel.    Swedish  iron.   etc. 

The  Davis-Bournonville  Co..  Jersey  City.  N. 
J.,  manufacturer  of  oxy-acetylene  and  oxy- 
hydrogen  welding  and  cutting  apparatus,  has 
acquired  a  new  and  larger  factory  location  for 
its  Canadian  plant  wh-ch  will  be  moved  in 
June  from  Niagara  Falls.  Ontario,  to  Toronto. 
The  Toronto  sales  office  will  be  moved  from 
its  present  location  on  King  St.  West,  to  quar- 

ters in  the  new  factory  building  at  32-34  East- 
ern Ave.  The  location  is  adjacent  to  the 

immense  harbor  develoimienl  now  under  way.  , 
convenient  to  rail  and  water  terminals  and 
readily  accessible  to  the  business  center.  The 
company's  Montreal  sales  office  will  be  moved ;ibout  June  1  from  Craig  St.  West  to  quarters 
in  the  Coristine  B^iildine.  St.  Paul  and  St. 
Nicholas  Sts-.   Montreal. 

The  Dalton  Manufacturing  Corporation  an- 
. ounces  a  change  of  address  of  the  New  York 
.)tTice  to  50  East  42d  St.  Customers  wishing 
nrompt     service     are     requested     to     note     this 
hange. 

The  Detroit  office  of  the  Gale-Sawyer  Co.. 
tool  maTiufacturers  has  been  changed  to 
289  Jefferson  Ave.  This  office  will  continue 
under   the   manapement    of   E.   N.   Anthony. 

The  Bureau  of  Foreign  and  I>ome«tic  Com- 
merce, Deimrtment  of  Commerce,  Washington. 

D.  C,  has  inquirieft  for  the  Hgeneiefi  i»f  ma- 
chinery and  machine  tools.  .\ny  in  format  ion 

dettired  regarding  thene  opportunities:  can  he  He- 
cured  from  the  above  addrenii  by  referring  to* 
the   number   following  each    Item. 

The  American  representative  of  firms  in 
China  desires  to  get  in  touch  with  exportera 
for  the  sale  of  coal  mining  and  handling  ma- 

chinery, cement  plants,  chlorinalion  works, 
6Ugar  machinery,  flour-milling;  machinery,  match- 

making machinery,  t-ottoii  spinning  and  knitting 
machinery.  aJid  rubber- plantation  Uitchiuery. No.  33.561. 

The  Dhengle  &  Co..  Fort  Bombay.  India, 
wishes  to  establish  agency  connections  with  a 
dealer   in    second-hand    machine    tools. 

A  mining  corporation  in  South  Africa  desires 
to  purchase  electrical  furnaces  for  the  ahneal- 
ing  etc..  of  drill  steel,  the  furnace  to  bo  made 
of  highly  refractory  material.  Quotation  should 
be  given  f.o.b.  New  York  or  nearest  port  of 
shipment.  Payment,  cash  against  documents. 
References.      No.  32.689. 

The  American  purcbasing  a^ent  for  a  firm  m 
Sweden  desires  to  purchase  machinery  designed 
and  constructed  to  grind  a  large  number  of 
axes  automatically  and  simultaneously.  Kefer- ences.     No.  32.717. 

A  company  in  Norway  desires  to  purchai»e 
machine  tools,  includintr  punching,  bendinir  and 
shearing  machines,  for  heavy  work.  A  desrrip 
tion  of  the  ma<-hiiies  required  were  forwarded 
and  may  be  had  upon  application  for  this  op- 

portunity number.  Payment  will  be  made 
through  banks  in  Norway  and  in  New  York. 
References.      No.   32.727. 

Agents  and  firms  in  Prance  desire  to  be 
plac-ed  in  communication  with  manufacliirerB 
jnd  exporters  for  the  sale  of  automobiles, 
motors,  construction  material,  electriciil  sup- 

plies, gas  and  elei-trii-al  fixtures,  machinery, 
metals,  motorcycles,  paper  industry  and  ma- 
ehinerv  supplies,  oils  and  greases,  tools.  No. 

32.728. 
An  automobile  garage  firm  in  South  Africa 

desires  to  purchase  engineers'  machine  tools  of 
a  Ught  type,  bench  .ind  fine  tools,  motor  acces- 

sories and  sundries,  and  garage  fittings  and  ap- 
pUances.  All  are  required  immediately.  It  is 
also  desired  to  secure  agencies  for  Ihe  sale 
of  agricultural  implements,  pumping  plants  light 
gasoline  engines,  windmills,  galvanized  pii>e, 
cylinders,  working  heads,  and  pipe  fittings.  Ref- 

erences.     No.   33.696. 

The  Department  of  Agriculture  of  the  Mexi- 
can government  is  inquiring  for  catalogs,  price 

lists  and  other  descriptive  literature  pertaining 
to  machinery  and  agi'icultural  implements. 
Large  quantities  of  these  goods  are  lieing  im- 
V>ortcd  into  Mexico  through  this  source  and 
there  is  au  increasing  demand  for  more. 

The  Cleveland  Twist  Drill  Co.  Cleveland. 
Ohio,  has  announced  a  revising  of  its  catalog 
library.  They  would  be  pleased  to  receive  cata- logs and  circular  matter  illustrating  any  product 
that  might  be  of  possible  interest  to  them. 

The  National  Machine  Tool  Builders'  Asso- ciation will  hold  its  spring  meeting  on  May  3t* 
and  21.  at  the  Hotel  Traymore.  Atlantic  City. 

N.  J. 
The  Industrial  Relations  Association  will 

hold  it-*  second  annual  convention  at  Cliicago. 
111.,   on  May  21,  22  and  23. 

The  American  Society  of  Mechanical  Engi- neers will  hold  its  spring  meetinir  at  St.  Louis. 
Mo.,  May  24.  25.  26.  27.  1920.  and  will  have 
its    headquarters    at    the    Hotel    Slatler. 

The  American  Iron  and  Steel  Instil  tile  will 
hold  its  sprine  meetins  at  the  Hotel  Commodore. 
New  York  City.  May  38. 

The  Railway  Supply  Manufacturers  As.socia- 
tion  will  hold  an  exhibit  on  Young's  Pier  at Atlantic  City.  Jime  9  to  16.  in  conjunction  with 
the  annual  mechanical  i-on  vent  ions  of  the 
American  Railway  Association.  Many  of  the 
leading  machine-tool  builders  of  the  countrj' will  be   among  llie  3:J0   or  more  exhibitors. 

The  American  Drop  Forge  Association  will 
hold  a  meeting  at  the  Hotel  Marlboro-Blenheim- 
Atlantic  City,  N.  J.,  on  June  17.  IS  and  19.  B. 
J.  Prost.  of  the  Fi-osl  Gear  a  nd  Fortre  Co.. 
Jackson.   Mich.,   is   president. 

The  American  Society  for  Testing  Materials 
will  hold  its  next  annual  mei'ting  during  the 
week  of  June  21.  1920.  at  the  New  Monterey 
Hotel.  Asbury  Park.  N.  J.  This  .society  has  its 
headquarters  in  the  Enirineers'  Club  BuiltUnff. 
1315  Spruce  St.,  Philadelphia  Pa.  C.  L.  War- wick  is   the   secretary   and   treasurer 

The  Society  of  Automotive  Engineers  will 
hold  its  annual  summer  meeting  at  Ottawa 
Beach,   Mich.,   on  June  21-25   inclusive. 
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The  Evolution  of  Wage  and  Price  Levels 
By  H.  H.  MANCHESTER 

The  relation  between  wages  and  their  purchasing 
power  has  varied  greatly  throughout  the  cen- 

turies, some  large  fluctuations  having  taken 
place  in  recent  years.  This  discussion  traces  the 
gradual  rise  in  both  wages  and  prices  from  the 

earliest  records  which  we  have  of  ancient  times 

up  to  the  present.  The  article  tells  a  human- 
interest  story  about  the  betterment  of  the  status 
of  the  workers,  the  conditions  at  each  period  being 
illustrated    by    examples    of    wages    and    prices. 

THE  epoch-making  rise  in  wages  and  prices  which 
has  been  caused  by  the  World  War  brings  up  the 
whole  question  of  wage  and  price  levels  in  the  past. 

What  previous  levels  have  existed  throughout  long  peri- 
ods? What  revolutions  in 

standard  wages  and  prices 
have  taken  place  in  the 
past?  What  has  produced 
them?  Have  they  been 
transient  or  lasting,  and 

why  has  one  been  persis- 
tent and  the  other  only 

evanescent?  Is  the  present 
revolution  temporary  or 

permanent,  and  if  only  tem- 
porary, how  long  may  it  be 

expected  to  continue? 
In  this  case,  as  is  often 

the  fact,  it  is  easier  to  get 
a  correct  view  of  the  pres- 

ent movement  if  we  throw 
it  into  perspective  with 
similar  ones  of  the  past, 
than  if  we  try  to  judge  it 
so  close  at  hand  that  we  can  see  only  the  details. 
There  is  no  question  that  similar  movements  have 
taken  place.  For  example,  only  six  centuries  ago 
the  price  of  wheat  in  England  averaged  but  18  cents 
a  bushel,  and  this  was  three  times  as  much  as  the 
pay  of  the  skilled  artisan  per  day.  This  gives  room 
for  several  economic  revolutions  before  the  present 
levels  could  be  reached,  but  it  was  itself  an  entire  change 
from  the  standard  wages  and  prices  of  the  Roman  Em- 

pire. The  fact  is,  that  the  only  way  we  can  get  a  reason- 
able view  of  the  present  situation  is  to  begin  with  the 

earliest  known  economic  level  and  observe  the  great 
epoch-making  steps  which  have  introduced  each  new 
economic  level.  This  may  assist  us  to  make  up  our 
minds  whether  we  are  on  the  mountain  top  merely  for 
the  time  being,  or  have  just  arrived  upon  a  plateau  never 
before  known. 

It  is  a  surprising  fact  that  we  can  start  the  story  of 
price  and  wage  levels  practically  with  the  dawn  of 
history.  When  the  laws  of  Hammurabi,  king  of  Babylon, 
were  discovered  in  1901,  they  were  found  to  contain  a 
list  of  wages  that  he  had  established.  They  date  from 
about  2200  B.C.,  or  more  than  4,000  years  ago. 

According  to  this  code,  wages  were  to  be  about  42 
cents  a  month  from  April  to  August,  when  the  days 

were  long,  and  about  35  cents  a  month  from  September 
to  March,  when  the  days  were  shorter.  A  carpenter 
was  to  receive  about  1  cent  a  day,  and  a  metal  worker 
or  other  skilled  artisan  about  IJ  cents  a  day.    These  are 

of  course  astonishingly  low 
wages,  but  prices  were  also 
on  a  low  level.  Wheat  was 
worth  only  about  5  cents  a 
bushel,  but  even  at  this  low 
price  a  skilled  workman 
could  have  bought  only 
from  IJ  to  2  bushels  for  his 
week's  work. 

At  this  period  the  Egyp- 
tian economic  level  seems  to 

have  been  even  still  lower; 
but,  as  that  country  had  as 
yet  scarcely  any  monetary 
system,  it  may  be  left  out 
of  consideration. 

A  few  recently  discov- 
ered accounts  enable  us  to 

fix  the  economic  levels  in 

ancient  Greece  with  reason- 
able certainty.  In  408  B.C.  carpenters,  sawyers  and 

metal  workers  in  Athens  all  received  a  drachma  or  20 
cents  a  day.  At  that  time  wheat  was  worth  40  cents 
a  bushel. 

It  will  be  noted  that  in  that  period  wheat  was  about 
eight  times  as  high  as  it  had  been  under  Hammurabi, 
and  wages  from  seventeen  to  twenty  times  as  high. 

In  363  B.C.  when  Demosthenes  was  twenty  years  old, 
wheat  had  risen  to  about  70  cents  a  bushel,  while  the 
wages  of  the  skilled  workman  had  advanced  to  10 

obols  or  about  33  cents  a  day.  Demosthenes'  father 
had  at  that  time  a  sword-  or  knife-making  shop.  The 
work  was  done  by  32  or  33  slaves  who  had  cost  him  ap- 

proximately $3,800,  and  who  yielded  a  profit  of  about 
$600  a  year.  This  was  equivalent  to  about  $18.42  each 
per  annum,  or  some  5  cents  a  day. 

At  the  time  of  Cicero,  70  B.C.,  wheat  ranged  between 
60  and  80  cents  a  bushel,  which  was  about  what  it  had 

been  in  Demosthenes'  time,  three  centuries  before. 
Labor,  however,  received  only  about  half  as  much,  for 
Cicero  remarked  that  it  took  a  workman  a  full  day  to 
earn  a  modius,  or  i)eck,  of  wheat.  The  metal  worker 
at  that  time  seems  to  have  received  from  15  to  20  cents 
a  day,  and  would  have  had  to  work  4  days  to  earn  a 
bushel  of  wheat. 
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This  drop  in  the  economic  condition  of  the  workman 
was  very  probably  due  to  the  increasing  number  of 
slaves  in  proportion  to  the  freemen.  The  crafts,  trades, 
and  even  the  medical  profession  were  carried  on  either 
by  slaves  or  by  persons  who  had  formerly  been  slaves. 
As  a  consequence,  the  free  artisan  had  to  compete  with 
slave  labor,  and  his  wages  were  reduced  to  the  slave 
standard.  In  compensation  for  this  the  state  attempted 
to  satisfy  the  citizens  by  the  distribution  of  grain  at 
half  price  from^  123  B.C.  to  58  B.C.  and  after  that  date 
by  free  grain  to  those  most  in  need. 

In  the  time  of  Claudius,  41  A.D.,  there  were  in  Italy 
about  20,000,000  slaves  and  7,000,000  free  persons.  But 
in  the  lack  of  any  power-driven  machinery,  one  man, 
even  though  he  worked  at  his  best,  could  earn  little 
more  than  a  living;  and  it  required  the  labors  of  many 

slaves  to  satisfy  the  expensive  tastes  of  the  luxury- 
loving  nobles  of  the  period. 

Wheat  continued  to  rise,  and  from  Nero  to  Trajan, 
54  to  117  A.D.,  ran  between  80  cents  and  $1  a  bushel. 
Wages,  however,    remained   about   20   cents   a   day,    so 
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that  it  took  a  skilled  artisan  4  or  5  days  to  earn  a  bushel 
of  wheat. 

In  300  A.D.  there  seems  to  have  been  a  wide-spread 
tendency  toward  a  higher  level,  for  the  Emperor  Dio- 

cletian issued  a  decree  vigorously  declaiming  against  the 
profiteers.  The  important  part  of  the  decree  to  us,  how- 

ever, is  that  he  gave  a  long  list  of  prices  which  he  con- 
sidered fair  and  which  constitutes  the  most  complete 

record  on  this  subject  in  ancient  times. 
According  to  this  decree,  rye,  spelt  and  pounded 

millet  were  worth  100  copper  denarii  (40  cents)  a  mo- 
dius  (peck),  or  $1.60  a  bushel.  Oats  were  listed  at  96 
cents  a  bushel.  The  value  of  wheat,  which  is  in  part 
obliterated  in  the  decree,  was  probably  about  $2  a 
bushel.  Thus  the  price  of  grains  was  about  twice  what 
it  was  under  the  early  Empire. 

Wages,  however,  remained  about  as  they  had  been  for 
the  previous  four  centuries.  Diocletian  allowed  the  iron 
smith  50  copper  denarii  or  20  cents  a  day.  The  same 
amount  was  listed  for  the  carpenter,  the  chariot  maker, 
and  the  builder  of  river  boats.  The  shipwright  on  sea 
vessels,  however,  was  given  24  cents  a  day. 

Comparing  the  value  of  grain  and  labor  it  will  be 
seen  that  it  would  have  taken  the  skilled  workman  8 
days  to  have  earned  a  bushel  of  rye,  and  10  days  for 
one  of  wheat.  The  fact  is  that  the  slave  system  had 
fallen  down  in  agriculture,  and  if  it  had  not  been  for 
the  free  distribution  of  grain,  bread  and  even  bacon, 
the  skilled  artisan  could  not  have  eked  out  a  living.  The 
products  of  grazing,  however,  where  the  slave  system 
had  always  been  more  successful,  were  not  so  dispro- 

portionate in  price  to  wages.  Leather,  for  example,  was 
cheap,  ar-       ■  oes  from  40  to  60  cents  a  pair,  at  which 

rate  it  would  have  taken  the  skilled  workman  two  or 
three  days  to  earn  a  pair. 

The  worker  in  the  softer  metals,  or  those  that  could 
be  easily  cast,  was  paid  by  the  pound.  He  received  8 
copper  denarii  or  3  cents  a  pound  for  working  in  bronze, 
and  2i  cents  a  pound  for  working  in  copper  and  ductile 
brass,  or  making  vessels  for  domestic  use.  The  maker 
of  small  images  received  even  less,  or  only  1|  cents  a 
pound.  The  armorer  received  10  cents  for  restoring 
the  edge  of  a  sword  or  for  polishing  a  helmet.  For 
repairing  an  ax  he  was  allowed  2i  cents,  and  for  similar 
work  on  a  double-headed  hatchet  was  given  about  3 
cents.  The  new  sheath  to  a  sword  was  worth  only  40 
cents,  which  suggests  that  it  was  considered  about  2 

days'  work  to  make  it. 
As  compared  with  the  economic  level  of  1914,  the 

grains  in  Diocletian's  time  were  worth  about  twice  as 
much,  while  labor  received  less  than  1-15  as  much  as 
just  before  the  World  War.  In  this  way  the  artisan  vras 
about  1-30  as  well  off  under  Diocletian  as  in  the  United 
States  in  recent  years.  The  economic  failure  in  Diocle- 

tian's time  led  to  a  gradual  depopulation  of  southern 
Europe;  and  we  read  of  various  laws  to  encourage  popu- 

lation, and  even  of  barbarian  tribes  being  invited  from 
without  to  settle  in  the  Empire. 

The  Economic  Revohjtion  in  the  Dark  Ages 

The  barbarian  conquests  of  Rome  caused  a  great 
revolution  in  prices.  In  a  way  the  barbarians  settled 
the  Empire,  the  great  grazing  estates  being  divided 
among  the  vassals  and  given  over  to  farming.  The  serf 

system  largely  superceded  the  slave  system.  This  amaz- 
ingly reduced  the  price  of  wheat,  and  in  comparison 

left  wages  not  very  much  below  what  they  had  been. 
During  the  reign  of  Theodoric  in  500  A.D.,  for  example, 
15  bushels  of  wheat  were  sold  as  low  as  a  solidus  or 
$3.33.  Thus  wheat  was  worth  only  about  22  cents  a 

bushel  or  about  1-9  of  its  value  in  Diocletian's  day. 
There  are  very  few  statements  from  which  wages 

in  the  early  Dark  Ages  can  be  deduced,  but  the  earliest 
figures  in  Italy  seem  to  suggest  that  they  were  about 
15  cents  a  day.  If  this  were  true,  the  condition  of  the 
workman  was  at  least  5  times  better  than  in  the  later 
Roman  Empire.  It  must  be  understood,  however,  that 
the  conquests  of  the  northern  tribes  destroyed  the  routes 
of  transportation  and  commerce,  and  that  because  of 
this  prices  and  what  few  wages  were  paid  under  the 
serf  system  varied  widely  in  different  districts. 

Era  of  the  Black  Death 

In  the  middle  of  the  fourteenth  Century  a  great 

plague  swept  over  Europe  causing  a  revolution  in  prices 
and  wages  fully  as  striking  as  that  of  recent  date.  The 
plague  appeared  in  1348  in  France,  Italy  and  England, 
and  raged  until  the  fall  of  1349.  Its  ravages  were  so 
terrible  that  a  third  of  the  population  of  Europe  is 
believed  to  have  perished  from  it. 

Its  effect?  on  wages  and  prices  were  felt  in  each 
district  soon  after  its  appearance.  In  Albi,  France, 
for  example,  wheat  had  been  55  cents  a  bushel  in  1347, 
which,  in  short,  had  been  the  average  price  in  France. 
In  1348  it  reached  $1.56  at  Rouen;  and  in  1350  leaped 
to  $3.08  in  Albi,  and  to  an  average  of  $2.10  throughout 
France.  The  next  year  it  receded  to  $1.17  in  France, 
and  in  1353  dropped  down  to  33  cents,  which  was  even 
less  than  the  average  for  the  preceding  century.  Thus 
the  pestilence  multiplied  the  price  of  wheat  in  France 
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1125 4  or  5  times,  but  its  effects  lasted  only  about  three  years. 
Other  commodities  also  rose  in  value,  but  the  data 

available  are  not  complete  enough  to  show  the  effects 
year  by  year.  We  know,  for  example,  that  iron  which 
had  been  about  H  cents  a  pound  in  1344  greatly 
increased  in  price,  and  in  1359  was  about  3  cents  a 
pound. 

Wages  were  similarly  affected;  in  fact  in  1350  the 
King  was  prevailed  upon  to  issue  ordinances  to  fix  a 
standard  rate  for  the  year  in  different  trades.  Iron  work- 

ers and  metal  workers  in  1347  averaged  about  19  cents 
a  day,  but  in  1350  they  were  averaging  about  37  cents 
a  day.  A  few  years  later,  however,  we  find  them  back 
near  the  old  figure.  Carpenters,  who  in  1346  received 
16  cents  a  day  in  winter  and  24  cents  in  summer,  were 
in  1350  allowed  by  the  King  26  cents  a  day  in  winter 
and  32  cents  in  summer.  In  1356  they  were  paid  37 
cents  in  Paris,  but  3  years  later  the  rate  had  dropped 
back  to  29  cents  in  the  same  city.  Thus  in  France  the 
black  death  sent  wages  up  about  100  per  cent,  but  in 
the  next  decade  they  receded  nearly  to  where  they  were 
before  it.  It  will  be  noted,  however,  that  prices  dropped 
first. 

Black  Death  Affected  England's  Wages 
In  England  the  price  and  wage  revolution  caused  by 

the  Black  Death  was  just  as  striking  as  in  France,  and 
in  the  case  of  wages  more  permanent. 
Between  1331  and  1340  wheat  had  averaged  about 

14  cents  a  bushel,  and  in  1348  before  the  Black  Death 
it  was  12  cents  a  bushel.  The  next  year  it  rose  to  17 
cents,  in  1350  to  25  cents,  and  in  1351,  when  the  effects 
of  the  Black  Death  were  most  noticeable,  to  30  cents. 
It  then  began  to  recede  and  by  1353  dropped  to  12  cents 
again.  In  1369  there  was  a  lighter  recurrence  of  the 
plague  which  sent  wheat  up  to  35  cents  for  the  year. 
But  by  1371  it  had  dropped  back  to  21  cents.  Thus  the 
Black  Death  in  England  more  than  doubled  the  price 
of  wheat,  but  it  returned  within  3  or  4  years  to  not 
far  above  the  previous  prices. 

Iron  products  rose  fully  as  much,  and  retained  the 
rise  much  more  permanently.  This  was  perhaps  due 

to  the  fact  that  the  Hundred  Years'  War,  which  was 
carried  on  intermittently  between  1337  and  1453, 
increased  the  demand  for  iron  and  steel  manufactures. 
Raw  iron,  which  was  90  cents  a  hundredweight  in  1347, 
rose  to  $1.20  two  years  later,  and  averaged  $1.80  be- 

tween 1351  and  1360.  Horseshoes  rose  from  $1  a  hun- 
dred in  1347  to  $2  a  hundred  the  next  year,  and  retained 

the  rise.  Horseshoe  nails  jumped  from  32  cents  a  thou- 
sand in  1348  to  50  cents  the  next  year,  and  averaged 

67  cents  between  1351  and  1360.  Broad  nails,  which 
were  6  cents  a  hundred  in  1348,  rose  to  10  cents  in  1349, 
and  to  12  cents  in  1350.  Plowshares  rose  from  21  cents 
a  dozen  in  1348  to  45  cents  two  years  later,  and  retained 
most  of  the  rise.  Plain  wheels  increased  in  price  from 
64  cents  in  1349  to  $1.40  in  1350,  averaging  $1.05  be- 

tween 1351  and  1360.  Thus,  in  general,  iron  products 
in  England  were  doubled  in  price  by  the  plague,  and  re- 

tained the  increase  in  value. 
Wages  in  England  went  through  a  similar  revolution 

at  this  period.    Before  the  Black  Death  the  iron  worker 
Sand  carpenter  had  received  about  3d.  or  6  cents  a  day, 

[■which  would  have  let  them  earn  a  little  more  than  two 
>  bushels  of  wheat  with  their  week's  work.    In  1349  the 
wages  of  the  skilled  workman  rose  to  about  9  cents  a 
day,  and  averaged  about  this  rate  between   1350  and 
1400.    This  rise  took  place  and  was  maintained  in  spite 

of  many  laws  passed  to  hold  down  wages  to  their  former 
standard.  Thus  in  England  at  this  period,  the  grains 
rose  in  price  more  than  a  hundred  per  cent  but  soon 
dropped  back  to  normal,  while  permanent  increases  took 
place  of  50  per  cent  in  wages  and  100  per  cent  in  iron 
and  certain   other  manufactured  products. 

The  discovery  of  America  by  Columbus  and  of  the 
new  route  to  India  around  the  Cape  of  Good  Hope  soon 
presented  new  opportunities  for  promising  enterprises, 
and  in  general  stimulated  commercial  activity.  This 
caused  a  general  rise  in  prices  and  wages  throughout 
the  Sixteenth  Century,  and  especially  toward  the  close of  the  century. 

This  tendency  upward  has  been  laid  to  the  increase 
in  the  supply  of  silver,  due  to  the  discovery  of  the  mines 
in  the  New  World.  But  the  first  great  mine  of  South 
America,  at  Potosi,  was  not  discovered  until  1545,  and 
the  most  productive  mines  of  Mexico  were  not  opened 
up  until  three  years  later.  Much  of  the  general  increase 
in  prices  took  place  before  this  silver  could  possibly  have 
got  into  circulation. 

In  England  an  artisan  received  about  12  cents  a  day 
between  1500  and  1530 ;  14  cents  between  1531  and  1550 ; 
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FIG.    2.      CHART    SHOWING    THE   APPROXIMATE    EARNING 
POWER  OF  THE   ARTISAN   IN   MEDIEVAL  TIMES 

21  cents  between  1550  and  1582.  and  24  cents  during 
the  rest  of  the  century. 

The  rise  in  prices  was  much  more  striking.  Wheat, 
for  example,  which  was  about  17  cents  a  bushel  at  the 
beginning  of  the  century,  rose  to  23  cents  between  1521 
and  1540;  32  cents  between  1541  and  1550;  and  to  46 
cents  between  1551  and  1560.  It  averaged  about  this 
price  until  1582.  In  the  next  decade  it  leaped  to  71 
cents  a  bushel,  and  in  the  last  decade  to  $1.04  cents  a 
bushel.  Thus  the  price  was  multiplied  by  six  during 
the  course  of  the  century.  It  was  more  than  maintained 
and  in  fact  averaged  $1.38  throughout  the  succeeding 
hundred  years. 

Other  commodities  rose,  but  to  a  lesser  extent.  Raw 
iron,  which  had  averaged  about  $1.28  between  1400 
and  1550,  increased  to  $3.06  between  1551  and  1582. 
Wrought  iron  which  was  $4.20  a  hundred  weight  be- 

tween 1541  and  1550  leaped  to  $8.88  between  1551  and 
1560,  though  it  did  not  retain  all  of  the  increase.  Lath 
nails  which  had  been  about  23  cents  a  thousand  between 
1400  and  1550  rose  to  30  cents  in  the  next  decade,  and 
only  slightly  increased  in  value  during  the  rest  of  the 
century.  Their  comparative  stability  may  be  due  to 
the  fact  that  they  were  made  in  the  spare  time  of  the 
smith. 

On  the  surface,  at  least,  the  new  industrial  plane  was 
a  hardship  for  the  workman.  At  the  beginning  of  the 
century  he  could  have  bought  about  4  bushels  of  wheat 

for  his  week's  work,  but  at  the  end  of  the  century  he 
could  have  earned  only  about  li  bushels  a  week. 
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On  the  other  hand  it  must  be  remembered  that  the 
period  around  1600  was  one  of  new  enterprises  and  new 
opportunities.  These  attracted  many  a  workman  from 
his  occupation,  and  many  a  son  from  the  trade  of  his 
father.  In  other  words,  as  is  usually  the  case  in  such 
times,  the  workman  bettered  his  condition  by  changing 
his  vocation. 

Price  Increases  Larger  Than  Those  of  Wage 

In  France  as  well  as  in  England,  while  wages  rose 
in  the  Sixteenth  Century,  prices  increased  far  more. 
The  carpenter  and  metal  worker  received  about  16  cents 
a  day  between  1501  and  1525.  This  was  increased  to 
about  20  cents  a  day  between  1525  and  1550,  a  rate 
which  was  not  very  much  changed  throughout  the 
century.  Wheat  on  the  other  hand,  which  was  about  28 
cents  a  bushel  from  1501  to  1525,  rose  to  49  cents  be- 

tween 1526  and  1550,  to  84  cents  between  1551  and 
1575,  and  to  $1.40  between  1576  and  1600.  Thus  it  was 
five  times  as  much  in  the  last  quarter  of  the  century  as  it 
was  in  the  first. 

In  the  meantime  wrought  iron  at  Orleans  had 
increased  from  2.7  cents  a  pound  in  1528  to  6.4  cents  a 
pound  in  1579.  The  price  of  horseshoeing  more  than 
doubled  between  1556  and  1590,  rising  from  about  19 
cents  to  40  cents.  Large  pins  which  had  been  30  cents 
a  thousand  at  the  beginning  of  the  century  were  90 
cents  in  1570. 

There  are  not  enough  data  to  list  such  prices  year  by 
year,  but  all  commodities  experienced  increases  in  price 
which  extended  anywhere  from  doubling  to  multiplica- 

tion by  four  or  five. 
The  same  thing  was  true  of  the  prices  and  wages  in 

Germany  as  listed  in  the  records  at  Xanten. 
It  will  be  seen  that  during  this  economic  revolution 

the  changes  were  more  gradual  and  better  maintained 
than  at  the  period  of  the  Black  Death.  This  was  prob- 

ably because  they  were  due  not  to  any  one  temporary 
cause  but  to  a  general  expansion  resulting  from  per- 

manent causes.  And  just  for  the  reason  that  the  causes 
were  permanent  the  resulting  economic  changes  endured. 

The  Period  of  the  French  Revolution  and 
Napoleonic  Wars 

The  next  great  change  in  wage  and  price  standards 
took  place  during  the  French  Revolution. 

In  France  before  1790  the  carpenter,  iron  worker 
and  locksmith  received  about  25  cents  a  day,  at  which 
rate  they  could  have  purchased  only  about  IJ  bushels  of 
wheat  a  week.  In  1789  a  journeyman  cartwright  or 
horseshoer  received  about  10  cents  a  day  and  his  board. 
But  soon  after  the  Revolution  wages  and  prices  both 
began  to  go  up.  In  1805  a  skilled  artisan  was  receiving 
about  57  cents,  and  in  1810  about  62  cents  a  day.  In  the 
meantime  wheat  had  jumped  from  about  89  cents  a 
bushel  in  1792  to  $2.10  a  bushel  the  next  year.  During 

the  rest  of  the  century  it  was  he'.d  down  in  France  by 
legislative  enactment  to  less  than  $1.10  a  bushel.  After 
this  restriction  was  removed,  it  rose  to  $1.52  between 
1801  and  1805,  and  reached  $1.77  in  1816-20.  After 
this  it  began  to  recede,  but  averaged  just  under  $1.40 
a  bushel  for  many  years.  Even  at  this  price  the  artisan 
could  have  earned  almost  3  bushels  a  week,  which  was 
twice  as  much  as  before  the  Revolution. 

In  England  the  price  of  grain  was  not  held  down  by 
govern!  nc;t  regulation,  and  advanced  to  great  heights 
during  ths  '  ar.  Between  1783  and  1792  it  was  about 
$1.50  a  bii    .  : ;  in  1795  it  leaped  to  $2.82  a  bushel;  and 

after  receding  for  a  few  years  mounted  to  $3.45  a  bushel 
in  1799;  and  to  $3.54  in  1800.  It  was  $3.12  in  1804; 
and  $3.66  in  1812.  After  the  Battle  of  Waterloo  it 
slowly  began  to  recede,  and  reached  $1.74  in  1819,  which 
was  less  than  its  average  of  $2  during  the  next  10  years. 
Wages  in  England  followed  a  similar  course.  The 

artisan  in  1790  was  receiving  about  60  cents  a  day,  at 
which  rate  he  could  have  purchased  about  2  bushels  of 
wheat  a  week.  In  1795  the  wages  of  the  mechanic, 
turner  and  carpenter  were  about  72  cents  a  day.  At  the 
beginning  of  the  century  they  had  reached  84  cents  a 
day;  and  10  years  later  had  risen  to  $1.20.  In  1813 
the  carpenter  seems  to  have  received  $1.44.  These  wages 
remained  pretty  well  in  force  even  after  the  war  was 
over.  In  1817,  for  example,  the  carpenter  received 
$1.32;  and  in  1820  the  turner  earned  about  $1.04  a  day 
At  these  rates  the  skilled  artisan  in  England  could  have 
purchased  3  or  4  bushels  of  wheat  a  week,  which  was 
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1*  times  as  much  as  he  could  do  just  before  the  French 
Revolution. 

Some  of  the  metals  well  illustrated  the  rise  of  prices 
at  the  time.  Copper,  which  was  $20  a  hundred  weight 
in  1785,  rose  to  $30  in  1796;  $40  in  1801,  and  $50  in 
1806.  In  1815  it  was  still  $35,  but  by  1821  it  had 
dropped  back  to  $25.  In  the  same  way  tin,  which  was 
$21  a  hundred  weight  before  the  war,  reached  $44  in 
1814,  and  dropped  back  to  $20  in  1821,  six  years  after 
the  Battle  of  Waterloo. 

Thus  it  may  be  said  that  in  England  wages  doubled 
during  the  war,  and  retained  at  least  two-thirds  of  the 
rise;  while  prices  multiplied  two  or  three  times,  but 
dropped  back  within  four  or  five  years  after  the  war, 

until  they  "were  only  about  one-third  higher  than  the 
previous  standard. 

The  United  States  was  similarly  affected.  A  metal 
worker  or  artisan,  who  received  approximately  54 
cents  a  day  in  1790,  which  was  then  equivalent  to  about 
3  bushels  of  wheat,  averaged  67  cents  in  1793,  and  75 
cents  the  next  year.  By  1805  the  wages  of  the  skilled 
workman  reached  $1.46,  and  two  years  later  $1.50  a 
day.    In  1812  they  were  |1.40,  but  in  1816  soon  after 
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the  war,  dropped  back  to  $1  a  day,  which  was  about  the 
average  for  the  next  decade.  It  is  worth  noting  that 
this  would  have  enabled  the  workman  to  have  bought 
about  6  bushels  of  wheat  a  week,  which  was  twice  as 
much  as  in  1790. 

Prices  in  the  United  States  at  this  period  were  very 
irregular,  and  depended  largely  upon  the  possibility  of 
shipment.  In  1791  wheat  in  New  York  was  about  $1 
a  bushel.  In  1812,  the  year  of  our  entrance  into  the 
war,  it  was  $1.94  a  bushel;  and  in  1816  was  still  $1.75. 
But  four  years  later  it  dropped  to  75  cents,  which 
was  even  lower  than  it  had  been  before  the  French 
Revolution. 

In  Philadelphia  hammered  bar  iron,  which  had  been 
$77  a  ton  in  1794,  reached  $144  a  ton  in  1815,  and  then 
gradually  declined  until  it  was  $90  in  1821. 

Thus,  even  though  the  United  States  was  not  one  of 
the  main  participants  in  the  Napoleonic  Wars,  wages 
here  were  doubled  and  retained  most  of  the  increase, 
and  prices  were  doubled  but  receded  to  their  previous 
level  within  four  or  five  years  after  the  war. 

The  Period  of  the  Recent  World  War 

No  sudden  world-wide  revolution  in  prices  and  wages 
took  place  in  the  century  between  the  Napoleonic  Wars 
and  the  recent  World  War.  In  general  prices  and  wages 
remained  rather  stationary  between  1830  and  1850,  and 
then  slowly  increased  until  1874.  The  crisis  of  1873 
brought  down  both  wages  and  prices  to  some  extent,  but 
a  few  years  later  wages  began  a  gradual  rise  which  was 
continued  throughout  the  century.  The  price  of  manu- 

factured articles,  however,  slowly  declined  until  1896. 
These  contrary  tendencies  were  no  doubt  produced  by 
the  same  cause — the  increased  production  following 
upon  improved  machinery  and  more  scientific  methods. 

The  revolution  in  the  economic  level  which  was  pro- 
duced by  the  World  War  is  too  recent  to  require  more 

than  a  remark.  In  the  last  year  of  the  war  prices  in 
France  were  297  per  cent  of  those  in  1913.  In  England 

they  were  245  per  cent ;  in  Japan  222  per  cent ;  in  Can- 
ada 213  per  cent,  and  in  the  United  States  203  per  cent. 

In  some  of  the  South  American  countries,  however, 
prices  were  very  irregular,  and  depended  principally 
upon  whether  shipment  could  be  made  to  meet  the 
European  demand.  Thus  in  Argentina  various  com- 

modities even  fell  in  price,  and  the  average  was  only  25 
per  cent  higher  than  in  1913. 

The  application  of  all  of  this  to  the  present  situation 
is  comparatively  simple.  Wages,  as  has  regularly  been 
the  case,  will  stay  up  pretty  close  to  where  they  were 
at  the  close  of  the  war  in  the  non-munition  making 
industries.  Practically  the  only  thing  that  will  bring 
them  down  to  any  great  extent  is  a  crisis.  On  the  other 
hand  the  causes  which  forced  prices  up  were  temporary 
— the  demands  of  the  war — for  goods  in  the  quickest 
time  at  any  price.  There  has  been  no  great  new  per- 

manent field  for  exploitation  opened  to  keep  up  the  de- 
mand, unless  possibly  Russia  and  the  Mohammedan 

East  develop  into  such  a  field,  or  unless  demand  is  stimu- 
lated by  the  war  being  renewed.  As  a  consequence 

prices  may  be  expected  to  recede.  It  is  simply  a  ques- 
tion in  each  different  industry  as  to  when  the  supply 

will  catch  up  with  the  demand,  and  at  what  prices  the 
two  will  be  equalized.  As  a  rough  guess,  the  historical 
facts  suggest  that  this  will  take  place  in  1922,  and  that 
prices  will  become  reasonably  stable  at  about  one-third 
higher  than  they  were  in  1914. 

Unusual  Bending  and  Forming  Dies 
By  Frank  A.  St\nley 

The  article  produced  with  the  dies  shown  in  the 
accompanying  illustration,  is  a  chute  for  a  coin-operated 
machine  made  by  the  American  Coin  Register  Company, 
of  Oakland,  California. 

A  drawing  of  this  part  is  shown  in  Fig.  1.  The  part 
is  made  of  sheet  metal  0.035  in.  thick,  and  the  over  all 
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FIG.  1.  THE  CHUTE  BLANKED  AND  FORMED 

length  of  the  finished  work  is  about  8  in.  The  stock 
width  for  the  blank  is  3i  inches. 

The  body  of  the  part  is  formed  into  a  rectangular 
tube  with  inside  dimensions  i  x  0.860  in.  The  tube  is 
produced  with  clean,  sharp  comers  and  the  entire  piece 
forms  a  particularly  neat  example  of  press  work. 

The  blank  is  produced  in  a  set  of  compound  dies.  Fig. 
2,  which  pierce  the  holes  and  cut  the  side  notches  simul- 

taneously with  the  blanking  of  the  piece.  A  blank  is 
shown  at  the  front  of  the  dies  in  this  illustration.  The 
dies  are  of  the  usual  compound  construction  and  require 
little  description.  They  are  of  the  pillar  type  with  two 
corner  posts  at  obliquely  opposite  corners. 

The  second  operation  consists  in  forming  the  two 
depressions  in  the  forked  ends  of  the  blank;  this  is 
accomplished  in  the  dies  shown  in  Fig.  3.    One  of  these 
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FIG.  2.     THE  COMPOUND  BLANKING  AND  PIERCING  DIES 
FIG.  3.     blES  FOR  FORMING  THE  END  DEPRESSIONS 
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FIG.  4.     THE  TUBE  FORMING  DIES.     FIG.  5.     ATTACHMENT 
FOR  REMOVING  THE  FORMED  WORK 

depressions  is  hemispherical,  with  a  radius  inside  of 
0.510  in.  The  opposite  depression,  which  is  concaved  in 
the  same  direction,  is  much  shallower,  as  will  be  noted 
from  Fig.  1.  The  operation  of  forming  the  two  depres- 

sions consists  in  slipping  the  blank  into  the  nesting  plate 
on  the  die,  which  locates  the  work  by  the  edge  and  the 
notches  blanked  therein.  The  die  proper  is  sunk  in  a 
separate  block  of  steel  attached  by  screws  and  dowels 
to  the  left  end  of  the  die  shoe,  as  indicated  by  Fig.  3. 
The  corresponding  punch  sections  are  formed  on  indi- 

vidual blocks  secured  to  the  punch  head  with  a  long 
pressure  pad  attached  to  the  head  immediately  at  the 
side  of  the  punches,  so  that  the  blank  is  held  securely 
throughout  its  entire  length  during  the  forming  opera- 

tion. This  operation  also  flanges  one  edge  to  form  one 
narrow  side  of  the  tubular  body. 

The  forming  of  the  rectangular  tube  section  is  done 
in  the  dies  shown  in  Figs.  4  and  5.  Here  the  die  is 
made  up  of  a  pair  of  hardened  jaws  with  a  gap  between, 
equal  to  the  outside  thickness  desired  for  the  tubular 
section  which  is  to  be  formed.  Back  of  each  jaw  thera 
is  a  pair  of  stop  gages  for  locating  the  blank  accurately. 
The  punch  is  a  rectangular  bar,  pivoted  near  one  end  to 
allow  a  certain  amount  of  movement  up  and  down ;  for, 
it  will  be  seen,  the  work  must  be  closed  around  it  in 
the  forming  of  the  tube  and  provision  is  necessary  for 
horizontally  stripping  the  completed  piece  from  the 
end  of  the  punch. 

The  construction  of  this  punch  and  an  attachment  for 
removing  the  formed  work  are  brought  out  by  Figs.  4 
and  5.  As  the  punch  descends,  the  work  is  forced  down 
between  the  die  jaws  and  then  folds  up  over  the  punch 
itself.  It  is  then  removed  endwise  by  the  attachment 
showTi  at  the  rear  of  the  view  in  Fig.  4  and  at  the  right 
of  Fig.  5.  This  attachment  consists  of  a  rack  and  pinion, 
crank  operated  and  carried  by  a  baseplate  which  is  at- 

tached to  the  side  of  the  press.  The  outer  end  of  the 
r.ick  carries  a  dog  which  is  adapted  to  be  dropped  over 
the  formed  work,  and  when  the  crank  handle  is  operated 
the  rack  acts  in  connection  with  the  dog  to  slide  the 
formed  tube  off  the  punch.  The  device  is  so  located 
at  the  side  of  the  press  as  to  be  directly  in  line  with 
the  pumh  when  the  press  completes  its  upstroke  and 
the  slidir.'  off  of  the  formed  piece  is  easily  accomplished. 

Classification  and  Compensation  of  En- 
gineers with  Respect  to  Municipal 

Service  in  New  York  City 
In  an  address  before  the  Municipal  Engineers  of 

the  City  of  New  York,  April  28,  on  the  subject 

"Classification  and  Compensation  of  Engineers  with 
Respect  to  Municipal  Service  in  New  York  City"  (by 
referring  to  the  reports  of  investigations  made  by  the 
committees  of  Engineers  Council  and  the  Municipal 
Engineers),  Arthur  S.  Tuttle  shows  that  the  average 
annual  compensation,  as  of  July  1,  1919,  for  1,528  pro- 

fessional and  sub-professional  employees  of  the  City 
of  New  York,  was  $1,970 — an  increase  of  9  per  cent 
over  the  average  of  July  1,  1915. 

This  rate  is  compared  with  the  rates  of  other  cities 

of  over  100,000  showing  that  New  York's  is  slightly 
higher.  It  is  also  compared  with  an  estimate  by  the 
Bureau  of  Labor  Statistics  of  the  U.  S.  Department  of 
Labor,  that  $2,200  represented  the  minimum  expense  of 
sustaining,  in  comfort  and  respectability,  a  family  in 
Washington,  and  also  with  the  recently  estimated  mini- 

mum budget  of  $2,221  submitted  by  the  Harbor  Boat- 
men's Union  as  necessary  for  the  maintenance  of  a 

harbor  worker's  family. 
Applying  the  tentative  schedule  which  appears  in  the 

Engineering  Council  committee's  report,  the  conclusion 
is  reached  that  the  professional  class  of  the  New  York 
Engineering  Service  should  receive,  as  a  whole,  52 
per  cent  more  compensation,  and  that  27  per  cent  addi- 

tional should  be  paid  to  the  sub-professional  class. 
The  argument  is  advanced  that  while  these  increases 

apparently  mean  an  addition  of  $1,300,000  annually  to 

New  York's  payroll,  they  would  be  partially  offset  by 
attracting  men  of  ambition  and  attainment  and  that  the 
remainder  would  be  well  invested  to  set  up  new  stand- 

ards in  engineering  responsibility  and  efficiency. 

What  Is  a  Machine  Tool? 
By  J.  A.  Raught 

On  page  548  of  the  American  Mcu-hinist,  F.  J.  Dea- 
con brings  up  a  somewhat  debatable  question  in  the 

matter  of  determining  just  when  a  kitten  becomes  a  cat. 
I  would  suggest  that  this  occurs  about  the  time  the 
kitten  leaves  his  basket  behind  the  stove  and  joins  his 

pals  on  the  back-yard  fence.  As  to  the  dividing  lines 
between  machine  tools  and  other  machines  I  contend 

that  any  piece  of  machinery  that  performs  a  function 
what  would  have  otherwise  been  done  by  a  hand  tool,  is 
a  machine  tool. 

I  consider  a  sewing  machine  just  as  much  a  machine 
tool  as  I  do  a  milling  machine.  I  once  had  a  catalog 
on  power  punch  presses,  shearing  machines,  bending 
and  straightening  rolls,  trip  hammers  and  bulldozers, 
that  was  called  a  catalog  of  machine  tools;  then  why 
should  we  be  scandalized  at  calling  wood-working  ma- 

chines the  same. 

It  seems  perfectly  natural  to  think  of  a  trip  hammer 
as  a  machine  tool  for  it  does  the  work  of  the  sledge 

or  hand  hammer.  A  cultivator  and  gang  plow  are  ma- 
chine tools  for  they  take  the  place  of  the  shovel  and 

the  hoe.  I  also  look  upon  the  Goodyear  welt  stitcher, 

the  McKay  stitcher,  the  heeling  machine,  the  sole-nail- 
ing machine,  and  several  others  used  in  the  shoe  factory 

as  machine  tools. 
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CONSTRUeTlON 

Franklin J)eR.Furrhan,  HE. 
^ '.  .  -^■ 

■  T/ofessor  of  Mechanism 
and  Machine  Design-. 

Sievens  /nsiiiuie  of  Technoloi^y Cotiyrirtt  1919.  Franklin  DeR.  Fiirman! 

An  analysis  is  made  of  the  results  secured  by 
introducing  a  swinging  transmitter  arm  for  the 
partial  purpose  of  eliminating  the  side  pressure 
that  exists  in  ordinary  radial  cams  where  fol- 

lower rollers  are  used,  shouring  that  the  lowest 
sliding  velocity  and  highest  pressure  due  to 
acceleration  between  the  cam  and  the  swinging 
arm  may  be  made  to  occur  at  the  same  time  and 
so  operate  to  best  possible  advantage.  Other 
characteristics  of  this  type  of  construction  are 
pointed  out  and  comparisons  made  with  the  roller 
follower  type  of  construction.  Other  topics 
treated  are:  A  special  case  of  a  single-disk 
periphery  cam  giving  positive  drive,  cam  sur- 

face on  follower  instead  of  driver,  and  finally 
an  exceptio7ially  small  cam  obtained  by  means  of 
a  specially  driven  camshaft.  This  concludes  the 

series  of  articles  on  "Cam  Design  and  Construc- 

tion." (.Part  XI  was  published  in  our  May  S  issue.) 

XII.  Effect  of  Swinging  Transmitter 
Arm  Between  Ordinary  Radial 

Cam  and  Follower 
IN  FIG.  161  let  BCDEF  be  an  ordinary  radial  cam 

with  straight  sides  as  at  BH  rounded  off  by  circular 
arcs  with  center  as  at  G.  Let  UK  be  the  swinging 

transmitter  arm  with  the  working  surfaces  at  /  and 
K  as  arcs  of  circles  with  centers  at  L  and  M  respec- 

tively. Let  NN'  be  the  center  line  of  the  follower  rod 
which  moves  straight  up  and  down. 

In  order  to  reach  a  useful  understanding  of  the  action 
of  this  type  of  cam  construction  it  will  be  necessary 
to  learn  the  rate  of  change  of  velocities  in  the  follower 
parts  so  as  to  judge  the  accelerations  and  retardations 
which  cause  the  most  trouble  at  high  speeds,  also  to  learn 
the  rates  of  sliding  at  /  and  K,  and  then  to  balance 
these  against  the  pressure  angle  produced  by  the  same 
radial  cam  with  an  ordinary  direct  roller-end  follower. 

The  method  of  analyzing  the  cam  action  in  Fig.  161 
will  be  pointed  out  by  using  six  equally  spaced  construc- 

tion points  during  the  period  that  the  surface  EC  is  in 
action,  the  cam  turning  as  shown  by  the  arrow.     To 

obtain  the  positions  of  the  six  points  "for  analysis  one 
cannot  divide  the  subtended  arc  BP  of  the  working 
surface  arc  BC  into  six  equal  parts  where  a  swinging 
follower  arm  is  used.  Instead,  it  is  convenient  for 
analytical  construction  purposes  to  revolve  the  swing- 

ing follower  arm  around  the  cam  with  uniform  angular 
velocity  while  the  cam  remains  stationary.  The  detail 
work  necessary  to  accomplish  this  is  done  first  by  draw- 

ing an  arc  of  a  circle  through  /  with  A  as  a  center, 
finding  where  7  is  on  this  arc  at  the  beginning  and 
end  of  action  while  the  arm  IJ  slides  on  BC,  and  then 
dividing  the  arc  of  swing  of  /  into  six  equal  construc- 

tion parts. 

The  initial  position  of  I  is  found  by  laying  off  th« 
distance  LJ  from  the  point  B  on  the  radial  line  AB, 
thus  obtaining  the  point  0;  then  using  0  as  a  center 
and  a  radius  equal  to  LI  draw  a  new  arc  to  intersect 
the  arc  through  I  at  I^.  This  will  be  the  position  of  I 
when  the  swinging  arm  is  tangent  to  the  cam  at  B; 
in  a  similar  manner  7,  will  be  found  to  be  the  position 
when  the  arm  is  tangent  at  C.  With  the  arc  7,7,  ob- 

tained and  divided  into  six  equal  parts  it  is  no  longer 
necessary  or  convenient  to  consider  the  center  7  as 
revolving  about  A,  and  it  will  therefore  be  considered 
as  fixed  in  further  work,  the  next  step  of  which  will 
be  to  find  the  six  corresponding  positions  of  the  point 
L.  This  is  readily  done  by  drawing  an  arc  through  L 
with  7  as  a  center  and  then  taking  7L  as  a  radius  and 
the  point  7„  for  example,  as  a  center  and  drawing  an 
arc  such  as  one  of  the  short  ones  shown  at  0^.  Then 
with  a  radius  equal  to  LJ  find  by  trial  a  point  on  the  arc 
just  drawn  which  will  be  a  center  for  an  arc  that  is 
tangent  to  BC  of  the  cam.  This  center  is  shown  at  O, 
and  the  tangent  arc  is  shown  at  B,.  With  A  as  a 
center  draw  an  arc  through  the  point  0,  until  it  cuts 
the  arc  through  L  already  drawn,  as  at  L,.  In  the  same 
manner  the  six  points  on  the  arc  through  L  are  found, 
and  the  corresponding  points  of  tangency  on  the  cam 
outline  BC  are  obtained  as  shown  from  B  to  C. 

The  locus  of  the  point  of  contact  may  now  be  found, 
as  at  RJR„  as  follows:  To  find  for  example  the  point 
R^  draw  two  intersecting  arcs,  one  having  LJ  for  a 
radius  and  L,  for  a  center  and  the  other  having  AB^  for 
a  radius  and  A  for  a  center.  Similarly  other  points  od 
RJR,  are  found. 
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With  the  above  points  known  the  angular  velocity 
curve  for  the  swinging  follower  arm  may  be  readily 
found  and  its  acceleration  and  retardation  judged.  Let 
ST  represent  the  linear  velocity  of  a  point  S  at  radius 
AS  on  the  cam.  Then  a  point  at  B,  on  the  working 

surface  of  the  cam  has  a  linear  velocity  of  S'T",  and 
this  value  is  laid  off  at  R,T,  where  the  point  B,  is  in 
action.  The  component  of  R,T^  that  produces  rotation 
in  the  swinging  follower  arm  is  R,T,  perpendicular  to 
IR„  and  this  reduced  to  a  radius  of  IS,  equal  to  AS, 
for  purpose  of  comparison  with  the  cam  rotation,  is 
S,T,.  This  value  is  laid  off  on  the  fourth  ordinate  in  the 
velocity  diagram  in  Fig.  162  as  at  S,T,.  In  a  similar 
manner  other  values  are  obtained  in  Fig.  162  and  the 
curve  BQC  drawn.  This  curve  shows  the  rate  of  change 
of  angular  velocity  in  the  transmitting  follower  arm, 
while  the  straight  horizontal  line  DE  shows  the  uniform 
angular  velocity  of  the  driving  cam.  The  length  BC 
of  the  base  line  of  the  velocity  diagram  may  be  taken 
any  length  and  then  divided  into  six  equal  parts  to  locate 
the  various  ordinates  of  the  velocity  diagram. 

The  amount  of  sliding  of  the  cam  may  readily  be 
found,  for  example,  by  first  breaking  up  the  velocity 
R,T,  of  the  point  R,  on  the  cam  in  Fig.  161  into  its 
normal  and  tangential  components,  the  former  being 
shown  at  R,T^  and  the  latter  at  R,T^  and,  second,  by 
breaking  up  the  velocity  R^T.^  of  the  corresponding  point 
on  the  swinging  arm  into  the  components  R,T,  and 

R,T,.  The  difference  T,T,  in  the  tangential  com- 
ponents will  be  the  rate  of  sliding  at  that  phase,  and  this 

difference  is  laid  off  at  ST  in  Fig.  163.  Similarly  other 
points  on  the  curve  DTF  are  found.  The  rate  of  sliding 
when  the  circular  surface  of  the  cam  BFE  is  in  action, 
providing  there  is  no  stop  rest  for  the  follower  arm,  is 
BD,  equal  to  ST  in  Fig.  161,  and  when  the  surface  CD 
is  in  action  it  is  CF. 

A  velocity  curve  showing  the  up-and-down  motion 
of  the  follower  rod  A^iV'  will  give  some  indication  of  its 
acceleration  and  retardation  and  the  relative  strength  of 
spring  required  to  operate  it  in  comparison  with  the 
results  secured  by  an  ordinary  roller-end  follower.  The 
first  step  in  this  construction  consists  in  finding  the 
six  positions  of  the  center  M  of  the  upper  curved  sur- 

face of  K'K"  of  the  swinging  arm.  This  is  readily  done 
because  the  points  M,  L  and  /  are  fixed  relatively  to 
each  other,  and  therefore  the  point  M„  for  example,  is 
found  by  taking  IM  as  a  radius,  /  as  a  center,  and 
drawing  an  arc  at  M„M,.  Then  with  LM  as  a  radius 
and  L,  as  a  center  draw  another  short  arc  intersecting 
the  first,  as  at  M,.  With  MK  as  a  radius  and  M,  as  a 
center  draw  the  arc  passing  through  K,.  The  point  K, 
is  on  a  vertical  line  through  M,.  The  horizontal  line 
tangent  to  the  arc  at  K,  will  have  the  position  of  the 
bottom  of  the  follower  rod  at  phase  4.  In  a  similar 
way  other  points  on  the  curve  K„K„,  which  is  the  locus 
of  the  point  of  tangency,  are  obtained.  The  distances 

between  the  horizonta'  lines  drawn  through  the  points 
K„,  K,,  etc.,  will  show  the  amount  of  vertical  travel  of 
the  follower  during  each  of  the  six  equal  time  periods. 

The  velocity  diagram  for  the  vertical  follower  rod 
is  quickly  obtained  by  first  laying  off  the  same  angular 
velocity  for  the  swinging  arm  at  K^  as  was  found  at  R, 
and  finding  the  vertical  component  of  the  velocity  of 
the  point  K,.  This  is  done  in  detail  by  taking  the  unit 
radius  IS,  together  with  the  linear  velocity  S,T,  at  this 
unit  rad'iii  both  of  which  have  already  been  found, 

and  transi'-irring  the  disance  S,T^  to  SJ'^.     This  will 

represent  the  linear  velocity  of  the  point  S,  on  the  radial 
line  IK,.  The  resultant  linear  velocity  of  the  contact 
point  K,  on  the  swinging  arm  is  found,  as  shown,  to  be 
equal  to  K^T,.  The  vertical  component  K,T,„  of  this 
resultant  velocity  for  the  arm  gives  the  actual  upward 
velocity  of  the  rod  NN\  This  value  is  laid  off  at  ST,„ 
in  Fig.  164  and  is  an  ordinate  on  velocity  curve  BQC. 

The  corresponding  ordinate  SU^,  Fig.  164,  for  the 
velocity  curve  of  the  follower  rod,  if  it  had  an  ordinary 

roller  end  with  a  roller  radius  equal  to  BB'  of  Fig.  161, 
may  be  found  first,  by  drawing  the  pitch  surface  line 

B'C  of  the  cam ;  second,  by  dividing  the  arc  BP  into  six 
equal  parts;  third,  by  drawing  a  radial  line  through 

the  fourth  point  P,  to  B',;  fourth,  by  revolving  B\ 
to  N,  and  obtaining  the  full  linear  velocity  N,T,  and  lay- 

ing it  off  at  B\U;  fifth,  by  finding  the  radial  velocity 
B\U,  by  drawing  the  line  UU,  perpendicular  to  the  nor- 

mal B\U,.  The  length  B'.f/,  will  then  represent  the  ve- 
locity of  the  follower  bar  if  it  has  a  roller  end,  and  this 

length  is  laid  off  at  SU,  in  Fig.  164.  Similarly  other 
ordinates  of  the  curve  BUfi  are  found. 

Comparing  the  velocities  of  the  follower  rod  NN', 
when  a  transmitting  swinging  arm  is  used  and  when 
an  ordinary  roller  end  is  used,  it  will  be  seen  that  the 
follower  rod  attains  a  higher  velocity  in  the  former 
case  as  shown  by  the  greater  height  of  the  curve  BQC 
over  the  curve  BUfi.  Also  the  acceleration  of  the 

follower  rod  NN'  on  the  upstroke  will  be  greater  with 
the  swinging  arm  as  is  indicated  by  the  greater  steep- 

ness of  the  curve  from  B  to  Q  over  that  of  the  curve 
from  B  to  U,. 

The  sliding  action  of  the  surface  K'K",  Fig.  161,  of 
the  swinging  follower  arm  on  the  bottom  of  the  rod  NN' 
has  a  maximum  value  of  about  one-fifth  of  that  of  the 
cam  surface  BC  on  the  lower  face  of  the  swinging  arm. 
This  is  readily  determined  by  making  use  of  work  al- 

ready done  as,  for  example,  by  simply  measuring  the 

line  7'„7',„  in  Fig.  161,  which  is  the  horizontal,  or  slid- 
ing, component  of  the  resultant  velocity  K,T,  when  the 

Ijoint  of  driving  contact  is  at  K,.  The  distance  T,T„ 
is  laid  off  at  ST„  in  Fig.  163.  Other  points  of  the 
curve  BT,.C  are  found  in  the  same  way.  The  ordinates 
of  this  curve  added  to  those  of  the  curve  DTF  would 
give  a  measure  to  the  total  sliding  action  at  any  instant 
when  a  swinging  transmitting  arm  is  used. 

If  an  ordinary  roller  follower  instead  of  a  swinging 
transmitting  arm  were  used  the  pressure  angle  which 
would  exist  with  a  cam  of  the  size  used  in  Fig.  161  and 

with  a  radius  of  roller  equal  to  BB'  may  also  be  readily 
determined  from  work  already  done.  For  example, 

when  the  center  B'  of  the  roller  is  in  action  the  roller 
will  be  pressing  against  the  cam  in  the  direction  of 

the  normal  B'JJ^  relatively  to  the  cam,  and  the  follower 
rod  will  be  moving  in  the  direction  of  the  radial  line 

B',V,  relatively  to  the  cam.  Therefore  the  pressure 
angle  at  phase  i  would  be  a  which  is  equal  to  29  deg. 
and  this  value  is  laid  off  on  the  fourth  ordinate  as  at 
SV  in  Fig.  165,  thus  obtaining  a  point  on  the  pressure 
angle  curve  which,  it  will  be  noticed,  has  a  maximum  of 
about  31  deg.,  a  very  easy  angle  for  general  use. 

If  it  is  desired  to  know  the  actual  rubbing  velocities 
in  feet  per  minute  of  the  cam  on  the  swinging  arm  and 
of  the  arm  on  the  follower  rod  and  the  linear  velocity 

of  the  follower  rod  NN'  it  may  quickly  be  obtained  from 
the  velocity  diagrams  now  drawn,  for  any  given 

problem.  For  example,  let  it  be  assumed  in  this  prob- 
lem that  the  short  radius  AB  of  the  cam  in  Fig.  161  is 
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14  in.  and  that  the  cam  is  making  600  revolutions  per 
minute. 

For  the  data  just  assumed  the  point  B  on  the  cam 

1.125  X  2  X  3.14  X  600 
will  be  moving  with  a  velocity  of 12 

—  353  ft.  per  minute.  This  then  would  be  the  velocity 
represented  by  the  line  ST  in  Fig.  161.  Since  all  the 
velocity  lines  shown  in  the  drawings  have  been  found 
and  laid  down  without  any  change  in  the  scale  of  the 
drawing  it  is  only  necessary  to  compute  the  distance 
on  ST  that  represents  100  ft.  per  minute,  and  to  make 

of  the  rod  would  have  been  appreciably  less,  or  about 
380  ft.  per  minute.  This  consideration  has  an  important 
bearing  on  strength  of  the  moving  parts  in  the  general 
design  of  cam  work.  Its  comparative  effect,  as  for 
example  in  the  strength  of  spring  required  to  return 
the  follower  parts,  may  be  definitely  obtained  by  con- 

structing an  acceleration  and  retardation  diagram  from 
the  velocity  curves  shown  in  Fig.  164,  as  explained  in 
detail  in  Article  IX. 

In  a  cam  design  where  there  is  a  sliding  follower,  aa 
in  Fig.  161,  it  will  be  of  advantage  in  making  provision 
for  lubrication  and  for  wear  to  know  not  only  the  rub- 

.EIOO 

Fig.    161 — Swinging  transmitter  arm   with   sliding  action.     Fig.   162 — Angular  velocity  diagram  for  cam  and  swinging  arm.     Fig.  J.S3 
- — Sliding  velocity   diagrams   of  cam   on   swinging  arm   and   of   arm  on   follower  rod.      Fig.    164 — Linear  velocity   of  follower  rod,   with 

tiansmitting   arm   and   with    ordinary   roller   follower.      Fig.    165 — Pressure  angle  diagram,  with  ordinary  roller  follower. 

that  distance  the  unit  for  the  velocity  scale  for  measur- 
ing the  curves  in  Figs.  163  and  164.  If  AS  measures  IJ 

in.,  ST  will  be  found  to  measure  1.48  in.  to  the  same 
scale.  Then  1.48  in.  represent  353  ft.  per  minute  or,  in 
other  words,  0.419  in.  represents  100  ft.  per  minute. 
In  Figs.  163  and  164  the  distance  BA  is  0.419  in.  to  the 
same  scale  on  which  AB  was  measured  in  Fig.  161, 
and  this  distance  becomes  the  unit  measurement  for 
100  ft.  per  minute  in  the  velocity  diagrams. 

By  drawing  the  scales  as  above  described  it  will  be 

I  noticed  in  Fig.  163  tha
t  the  maximum  rubbin

g  velocity 

of  the  cam  on  the  lower  face  of  the  swinging  arm  is 
about  560  ft.  per  minute  and  that  the  maximum  rubbing 

velocity  of  the  upper  face  of  the  swinging  arm  on  th« 
bottom  of  the  follower  rod  is  about  110  ft.  per  minute. 

The  maximum  velocity  of  the  follower  rod  NN'  in 
Fig.  161  may  also  be  read  off  directly  in  Fig  164  after 
the  scale  has  been  laid  down  as  above  described.  This 
maximum  velocity,  it  will  be  noticed,  is  about  460  ft. 
per  minute.  Had  an  ordinary  roller  follower  been  used 
----

----
 

bing  velocities  as  found  above,  but  also  the  limits  of  the 
surfaces  on  which  the  rubbing  takes  place  and  the  posi- 

tions on  the  surfaces  where  the  rubbing  velocities  are 
highest  and  the  pressure  due  to  acceleration  is  greatest. 
With  respect  to  the  cam  in  this  problem  the  conditions 
are  ideal,  because  the  accelerations  of  the  follower  parts 
are  greatest  when  the  rubbing  velocity  is  least.  This 
combination  occurs  on  the  portion  of  the  cam  surface 
between  i?,  and  B„  as  may  be  pointed  out  as  follows: 
(a)  In  Fig.  164  the  velocity  curve  BQ  is  steepest  be- 

tween the  phases  1  and  2,  and  consequently  the  accelera- 
tion of  the  follower  rod  NN'  is  greatest;  (b)  in  Fig. 

162  where  the  angular  acceleration  of  the  swinging  arm 
is  greatest  also  between  1  and  2;  (c)  and  in  Fig.  163 
where  the  sliding  velocity  is  lowest  between  1  and  i. 
The  condition  for  the  swinging  arm  /  is  not  so  good. 
In  the  first  place  the  total  wear  on  the  lower  surface 

of  the  arm  on  the  up  stroke  takes  place  between  J'  and 
J„  as  found  by  drawing  the  dash-line  arcs  through 
the  extremities  R,  R,  and  R,  of  the  path  of  action, 
taking  /  as  a  center  in  each  case;  second,  the  portion 
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of  the  surface  from  J,  to  J^  is  rubbed  over  twice  on 
the  up  stroke  or,  in  other  words,  it  receives  twice  as 

much  wear  as  the  part  from  J'  to  J, ;  third,  the  rubbing 
velocities  are  highest  while  the  doubly  worn  surface 
from  J3  to  /,  is  in  action,  as  indicated  by  the  higher 
part  of  the  curve  from  Q  to  F,  Fig.  163;  fourth,  the 
part  of  the  swinging-arm  surface  just  to  the  right  of 
J^  is  also  under  the  most  intense  pressure  due  to 
acceleration  as  well  as  being  subjected  to  double  wear 
and  high  velocity,  as  may  be  noted  by  the  fact  that 
J,  lies  between  the  phases  J,  and  J^  and  that  between 
these  phases  the  accelerations  are  greatest,  as  indicated 
by  the  steepness  of  the  curves  between  the  ordinates 
1  and  2  in  Figs.  162  and  164.  The  points  7,  and  J, 
are  not  shown  in  Fig.  161,  but  they  may  be  readily 
found  by  drawing  arcs  through  K,  and  R^  with  /  as 
a  center.  The  point  R^  is  on  the  path  of  action  just 
above  the  point  B,. 

All  of  the  velocity  and  sliding  curves  obtained  as 
above  for  the  cam  with  a  transmitting  swinging  arm, 
it  will  be  noted,  are  for  the  action  that  takes  place 

while  the  follower  rod  NN',  Fig.  161,  is  on  its  up  stroke 
or,  in  other  words,  while  the  part  of  the  cam  surface 
from  5  to  C  is  in  action.  While  the  follower  is  on  its 
down  stroke  the  surface  of  the  cam  from  D  to  E  is 
in  action  and  the  velocity  and  the  sliding  curves  will  be 
diiferent  and  should  be  obtained  by  similar  methods 
where  full  information  for  specific  practical  application 
is  desired.  It  may  easily  happen,  according  to  the 
forms  of  the  acting  faces  of  the  swinging  arm,  that  the 
velocities  and  the  accelerations  and  retardations  may 

be  quite  different  on  the  two  strokes.  Hence  the  in- 
formation regarding  both  strokes  should  be  known  in 

order  to  properly  judge  the  friction  and  wearing  char- 
acteristics and  also  to  judge  the  strength  of  parts  to  be 

used. 
The  disadvantage  of  the  side  bearing  pressure  that 

accompanies  the  ordinary  roller-end  follower  and  the 
disadvantage  of  the  high  rubbing  velocity  that  accom- 

panies the  swinging  transmitter  arm  which  is  illus- 
trated at  UK  in  Fig.  161,  may  both  be  overcome  by 

using  a  roller  at  the  end  of  the  swinging  arm  to  take 
the  place  of  the  sliding  head  JK.  In  this  case  a  roller 

would  be  used  at  the  end  of  the  follower  rod  NN'.  The 
side  pressure  produced  by  the  slope  of  the  cam  is  thus 
taken  up  by  a  tensional  strain  in  the  swinging  arm 

instead  of  a  side  strain  in  the  follower  rod  NN',  and 
a  smoother  and  easier  cam  action  should  result,  although 
there  will  be  an  increased  number  of  parts  in  the  cam 
mechanism. 

Oscillating  positive-drive  single-disk  cam. — This  cam, 
illustrated  in  Fig.  166,  might  be  compared  with  the 
yoke  cam  having  a  swinging  follower  instead  of  a 
reciprocating  follower.  Its  method  of  construction, 
however,  differs  from  that  of  the  yoke  cam.  In  the 
illustration  the  oscillating  cam  LKM  receives  its  motion 
through  the  link  FG,  the  point  F  swinging  through 
the  arc  F^F^.  The  follower  piece  CEDE  swings  about 
the  fixed  center  B  through  the  angle  E,BE„.  The  pitch 
surfaces  CjC„DJ),  of  the  cam  are  found  by  considering 
the  cam  to  remain  stationary  while  the  follower  revolves 
around  it  in  such  a  way  as  to  retain  its  relative  working 
position  at  all  phases.  The  detail  construction  necessary 
to  do  this  is  as  follows:  Through  the  point  B  draw  the 
arc  B,B,  to  include  the  same  angle  as  the  arc  F,F,. 
Divide  arc  B,B,  into  a  number  of  equal  parts  if  the 
shaft  A  is-  to  turn  with  uniform  angular  velocity;  six 
parts   are    .    ed  her«>.     With  points   B,,   B^  as   centers 

and  distance  BC  as  a  radius  draw  short  arcs  as  in- 
dicated at  C„  C„  etc. 

If  it  is  desired  that  the  follower  move  with  angular 
acceleration  and  retardation  similar  to  that  produced 
by  the  crank  curve  draw  the  semicircle  having  CJ  for 
a  radius,  Fig.  166;  divide  it  into  the  same  number  of 
parts  as  B^B,  was  divided  (six  in  this  case)  and  project 

the  division  points  J„  J„  etc.,  to  the  arc  C'C",  which 
has  B  for  its  center.  Carry  these  last  points  around, 
with  A  as  a  center,  until  they  meet  the  corresponding 
arcs  which  have  been  already  drawTi  and  which  have 
B„  B„  etc.,  as  centers.  Thus  the  points  C,  to  C,  of 
the  pitch  surface  will  be  obtained.  The  points  D,  to  D, 
of  the  companion  pitch  surface  are  obtained  in  the 
same  way.  Taking  the  radius  of  the  roller  to  be  DP 
the  working  surfaces  K^  and  KJj  are  obtained. 
Cam  surface  on  reciprocating  follower  rod — In  Fig. 

167  a  follower  rod  GK  has  a  cam  surface  formed  at 

the  left-hand  end  from  E  to  £",  and  it  is  driven  by  a 
simple  crankpin  represented  at  F  so  as  to  secure  a 
desired  or  known  motion.  In  the  illustration  let  it  be 
desired : 

First — That  the  follower  rod  shall  remain  at  rest  at 
the  head  end  of  the  stroke  while  the  driving  crankpin 
turns  45  deg.  (22i  deg.  on  each  side  of  the  center  line 
AF). 

Second — That  the  follower  will  be  moved  to  the  left 
a  distance  GN  with  uniform  acceleration  while  the 
crankpin  turns  67i  deg. 

Third — That  the  follower  shall  move  the  remainder  of 
the  stroke  from  N  to  P  while  the  crankpin  turns  90  deg. 

Fourth — That  the  follower  rod  shall  move  in  reverse 
order  on  the  return  stroke  from  P  to  G. 

Before  starting  the  solution  of  this  problem  it  should 
be  stated  that  one  cannot  always  secure  useful  results 
in  cams  of  this  type  where  arbitrary  distance  and 
motion  assignments  are  given,  as  in  this  illustration. 
It  is  nevertheless  advisable  to  solve  the  problem  on 
the  basis  of  the  desired  data,  because  one  can  then 
make  the  necessary  modifications  with  a  sure  knowledge 
that  the  least  departure  has  been  made  from  the  theo- 

retical or  assigned  conditions. 
The  method  of  solution  for  the  above  data  is  as 

follows:  Assume  the  driving  crank  length  At^  and 
draw  the  crankpin  circle  FJM.  Lay  off  the  angle  FAC 
equal  to  22i  deg.  The  circular  arc  FC  will  then  be  part 
of  the  pitch  line  of  the  follower  cam  head,  and  while 
the  crankpin  F  is  moving  through  this  arc  the  follower 
rod  will  not  move  at  all.  To  secure  uniform  accelera- 

tion of  the  follower  for  the  distance  GN  divide  GN 
into  nine  equal  parts  and  mark  the  first  and  fourth 

division  points  as  indicated  at  1'  and  2"  in  the  figure. 
This  will  be  the  first  step  in  securing  the  uniform 
acceleration  called  for,  because  the  distance  from  G 

to  r  will  be  one  unit,  from  1'  to  2'  will  be  three  units, 
and  from  2'  to  S'  will  be  five  units.  By  dividing  GN 
into  three  parts  as  here  described  three  construction 
points  will  be  secured  on  the  cam  curve.  If  more  con- 

struction points  are  desired  GN  may  be  divided  in  16 
equal  parts,  and  the  first,  fourth  and  ninth  intermediate 
division  points  taken,  thus  obtaining  tcur  construction 
points  on  the  part  of  the  pitch  surface  of  the  cam 
from  C  to  E.  Likewise  if  five  construction  points  are 
desired  GN  would  be  divided  into  25  equal  parts,  and 
the  first,  fourth,  ninth  and  sixteenth  division  points 
taken. 

Since  the  motion  from  G  to  A'  is  to  take  place  while 
the  crankpin  moves  67*  deg.,  as  called  for  in  the  data. 
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and  since  three  construction  points  have  been  used  in 
this  illustration,  the  67i-deg.  arc  from  C  to  /  is  now 
divided  into  three  equal  parts,  as  indicated  at  I  and 

II  in  Fig.  167.  At  I  draw  a  horizontal  line*  and  make 
the  distance  l-R  equal  to  I'-G;  at  II  make  the  distance 
II-S  equal  to  2'-G,  and  at  /  make  the  distance  Ul-E 
equal  to  3'-G.  A  curve  through  the  points  C,  R,  S  and 
E  will  be  the  pitch  line  for  the  cam  surface  on  the 
follower  rod  for  uniform  acceleration  from  G  to  N. 

The  part  of  this  pitch  curve  from  R 
to  E  is  shovm  by  a  dash  line  and  is  not 
practical  because  of  the  sharp  curva- 

ture from  S  to  E  which  would  produce 
too  large  a  pressure  angle,  and  this  in 
turn  would  give  a  large  bending  mo- 

ment on  the  follower  arm  and  large 
side  pressure  in  the  bearing  H.  This 
part  of  the  curvet§hould  therefore  be 
modified,  and  a  gooalplan  on  which  to 
effect  the  modification  is  to  start  by 
making  the  pressure  angle  as  large  as 
is  practically  allowable  and  then  to 
keep  the  new  curve  as  near  to  the  old 
as  possible.  A  maximum  pressure 
angle  that  is  safe  under  all  ordinary 
circumstances  is  30  deg.,  and  therefore  the  first  step 
in  the  modification  will  be  to  draw  a  vertical  line  through 
E,  the  end  of  theoretical  curve,  and  make  an  angle 
of  WEV  equal  to  the  maximum  practical  pres- 

sure angle  of  30  deg.  The  line  VE  is  then  produced 
until  it  crosses  the<dash  curve,  and  a  smooth  curve  is 
next  drawn  so  as  to  connect  the  straight  line  and  the 
original  curve.  That  will  leave  in  this  case  ET  as  a 

straight  30-deg.  line,  TR  as  a  new  assumed  part  of  the 
pitch  curve  and  RF  as  the  portion  of  the  original  curve 
that  remains.  If  the  cam  is  to  turn  slowly,  or  if  the 
load  on  the  cam  is  not  large,  a  greater  pressure  angle 

constructed  to  give  a  definite  practical  action  to  the 
follower  from  G  to  N.  Since  the  curve  FE  is  now 
determined,  and  since  the  crankpin  must  drive  through 
the  same  cam  slot  from  E  to  F  while  it  turns  through 
the  remaining  arc  JQ,  it  follows  that  the  motion  of  the 
rod  from  N  to  P  cannot  be  assigned  and  that  it  must 
be  taken  as  it  comes.  To  find  out  in  a  general  way  what 
this  motion  will  be  it  is  only  necessary  to  pursue  in 
reverse  order  the  methods  already  used;  i.e.,  to  lay 

w  y  off  the  distance  T-IV,  Fig.  167,  at  G-i, 
the  distance  R-V  at  G-5,  etc.  By  noting 
the  distances  N-i,  i-5,  etc.,  which  the  fol- 

lower rod  travels  in  uniform  periods  of 
time  some  useful  idea  of  the  retardation. 
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FIG.  166.  OSCILLATING  POSITIVE-DRIVE  SINGLE-DISK  CAM 

could  be  taken  at  WEV  and  then  the  arbitrary  new  curve 
would  come  closer  to  the  original  or  theoretical  curve. 

The  practical  pitch  line  of  the  cam  is  now  found  to 
be  FCRTE.  The  cam  will  run  smoothly  and  the  varia- 

tion in  the  motion  of  the  cam  from  the  originally 
desired  motion  may  be  partly  indicated  by  pointing  out 
that  the  end  G  of  the  follower  will  be  at  2  instead  of 

2'  and  at  ̂   instead  of  at  .4'  as  originally  intended. 
This  variation  may  be  most  completely  shown  by  a 

velocity  diagram  which  will  be  taken  up  in  a  succeed- 
ing paragraph. 

The  pitch  curve  FTE,  it  will  be  noticed,  has  been 
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FIG.   167.      CAM   SURFACE   ON   RECIPROCATING 
FOLLOWER  ROD 

FIG.  168.     TIME-VELOCITY  DIAGRAM  FOR  RECIPROCATING 
FOLLOWER   ROD    SHOWN    IN   FIG.    167 

and  consequently  of  the  smoothness  of  action  of  the  cam, 
may  be  obtained  as  it  approaches  the  inward  end  of  its 
stroke.  In  the  illustration  the  follower  rod  will  slow 
down  perceptibly  from  N  to  i  and  will  have  slightly 
higher  but  a  fairly  uniform  velocity  from  4  to  5 
and  from  5  to  6.  It  will  retard  rapidly  from  6  to  the  end 
of  the  stroke. 

The  lower  part  of  the  pitch  curve  from  F  to  E'  will 
be  made  symmetrical  with  the  upper  part  from  F  to 
E  in  this  problem,  thus  making  the  action  of  the  follower 
on  the  return  stroke  the  reverse  of  what  it  is  on  the 

forward  stroke.  If  it  were  desired,  the  curve  FE'  could 
be  constructed  by  the  methods  described  above  to  give 
the  same  characteristic  motion  to  the  follower  on  the 
return  stroke  as  it  did  on  the  forward  stroke. 

An  exact  knowledge  of  the  effect  of  arbitrarily  chang- 
ing the  theoretical  curve  FSE,  Fig.  167,  to  FTE  may  be 

readily  obtained  by  a  time-velocity  diagram  construc- 
tion, as  illustrated  in  Fig.  168.  In  the  latter  figure 

let  the  length  of  the  base  line  FQ  represent  the  time 
necessary  for  the  crankpin  to  make  a  half  revolution 
from  F  to  Q,  Fig.  167.  Since  the  crankpin  is  assumed 
to  travel  with  uniform  velocity  the  line  FQ,  Fig.  168, 
is  divided  into  eight  equal  parts,  the  same  as  is  the 
semicircle  FQ  in  Fig.  167.  The  velocity  of  the  follower 
at  each  of  the  construction  points  is  then  found  as follows : 

At  the  point  II,  for  example,  draw  the  tangential  line 
Il-B  of  any  desired  length.  This  line  will  represent  the 
velocity  of  the  crankpin  in  feet  per  second,  which  may 
be  readily  computed,  for,  if  the  crank  AF  is  4  in.  long 
and  makes  120  revolutions  per  minute  the  point  F  will 
be  moving  with  a  velocity  of 

^  X  2  X  3.14  x\q=  4.19  ft.  per  second. 
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Through  the  point  B  draw  a  line  BD  parallel  to  the 
line  that  is  tangent  to  the  cam  pitch  curve  at  T.  The 
line  VE,  continued,  is  tangent  to  the  cam  curve  at  T 
because  it  will  be  remembered  that  the  practical  curve 
from  R  to  T  was  taken  so  as  to  be  tangent  at  its 

upper  end  to  the  straight  line  ET.  The  distance  II-Z? 
will  represent  the  velocity  in  feet  per  second  with  which 
the  follower  rod  is  sliding  through  the  bearing  at  H. 
This  velocity  is  laid  off  in  the  time-velocity  diagram 
in  Fig.  168  at  2-D.  In  a  similar  manner  other  points 
on  the  solid-line  curve  may  be  found.  This  curve  shows 
at  a  glance  just  how  fast  the  cam  follower  is  moving  at 
every  phase  of  its  stroke. 

The  dash-line  construction  in  Fig.  168  shows  the  fol- 
lower velocities  called  for  in  the  original  data  but  aban- 

doned, as  explained  above,  because  of  the  large  pressure 
angle  involved.  The  point  0  on  the  dash  curve  is  found 
by  drawing  the  line  BO,  Fig.  167,  through  B  parallel 
to  the  short  straight  dash  line  which  is  shown  tangent 
to  the  theoretical  curve  at  S.  Then  II-O  would  represent 
the  velocity  of  the  follower  bar  at  phase  11  if  the 
original  data  were  used.  As  a  check  on  the  accuracy  of 
the  construction  the  points  C,  L,  0  and  X  in  Fig.  168 
should  all  be  on  a  straight  inclined  line,  because  CX 
is  a  velocity  line  and  it  must  show  uniformly  increasing 
velocity  for  the  follower  as  the  follower  moves,  in  order 
that  there  may  be  uniform  acceleration  as  called  for  in 
the  original  data. 

The  difference  between  the  solid  and  dotted  parts 
of  the  velocity  diagram  in  Fig.  168  shows  the  effect 
on  the  follower  of  arbitrarily  changing  the  theoretical 
cam  curve  RSE,  Fig.  167,  to  the  more  practical  cam 
curve  RTE. 

Cam  surface  on  swinging  folloiver  arm. — When  the 
cam  surface  is  on  the  follower  and  it  is  desired  that 
the  follower  shall  have  a  swinging  motion  instead  of 
a  rectilinear  reciprocating  motion  as  it  had  in  Fig. 
167  the  method  of  construction  will  vary  in  detail,  as 
illustrated  in  Fig.  169.  The  data  for  Fig.  169  are  that 
the  driving  crank  AC  with  a  crankpin  roller  at  G 
shall  swing  the  follower  shaft  B  through  an  angle  of 
30  deg.  counterclockwise  with  uniformity  increasing 
and  decreasing  angular  velocity  while  the  driving  shaft 
turns  through  60  deg.  with  uniform  angular  velocity  in 
the  same  direction. 

The  method  of  locating  points  on  the  curve  CF  of 
the  follower  cam  surface,  Fig.  169,  is  as  follows:  Divide 

the  assigned  30-deg.  arc  CE  into  any  number  of  parts, 
say  six,  which  are  as  to  each  other  as  1,  3,  5,  5,  3,  1. 
This  will  provide  for  the  uniformly  increasing  and 
decreasing  motion  to  the  shaft  B.  Divide  the  assigned 
60-deg.  driver  arc  CD  into  six  equal  parts.  The  method 
of  locating  the  point  L,  which  is  the  second  construction 
point  on  the  cam  curve,  will  be  taken  for  explanation 
purposes.  Other  points  are  found  in  the  same  way. 
Draw  a  radial  line  B2  through  the  second  construction 
point,  continuing  it  to  J,  which  is  on  an  arc  which 
passes  through  II  on  the  arc  CD.  Lay  off  the  arc  JK 
at  II-L,  thus  obtaining  the  point  L  on  the  cam  curve. 
This  form  of  cam  has  positive  action.  When  it  is 
allowed  to  reach  a  dead-center  position,  as  shown  in 
Fig.  169,  auxiliary  action  will  be  required  in  starting. 

Small  cams  with  small  pressure  angles  secured  by 
using  variable  drive. — By  giving  the  camshaft  a  variable 
angular  velocity  very  quick  follower  action  may  be 
secured  with  a  relatively  small  cam  without  appreciably 
increasing  the  pressure  angle.  To  illustrate,  the  same 
data  will  be  taken  as  were  used  in  problem  3  of  Article 

III  except  that  the  follower  is  to  move  up  the  given 
three  units  in  45  deg.  instead  of  90  deg.  The  complete 
statement  of  the  present  problem  is  as  follows:  Re- 

quired a.siHgle-step  radial  cam  to  move  a  follower  three 
units  in  a  45-deg.  turn  of  the  main  shaft  with  uniform 
acceleration  and  retardation;  to  similarly  return  it  in 
the  next  45  deg.  and  to  allow  it  to  rest  for  the  remainder 
of  the  cycle. 

Let  N,  Fig.  170,  be  the  center  of  the  uniformly  rotat- 
ing main  shaft  of  the  machine  to  which  the  cam  is  to 

be  applied.  Assume  any  length  for  the  driving  arm 
NP  and  draw  the  two  45-deg.  angles  PNT  and  TNQ. 
Draw  the  circle  whose  radius  is  NP  and  divide  each 
of  the  arcs  PT  and  TQ  into  six  equal  parts.  Connect  the 
points  Q  and  P,  thus  obtaining  the  point  0  on  NT, 
which  will  be  the  center  of  the  auxiliary  or  camshaft. 
Attach  a  slotted  arm  OH  to  the  camshaft,  making  the 
shorter  working  radius  of  the  arm  OJ  equal  to  OT  and 
the  longer  working  radius  OH  equal  to  ON  plus  NP. 
Assume  the  diameter  of  the  driving  pin  at  P,  which 

FIG.   169.     CAU   SURFACBJ  OX  SWINGING  FOLLOWER  ARM 
HAVING    UNIFORM    ANGULAR    ACCELERATION 

AND  RETARDATION 

works  in  the  slotted  arm,  and  make  the  length  of  the 
slot  a  little  greater  than  JH  to  allow  for  clearance. 

Variable  drive  by  the  Whitworth  motion. — From  the 
preceding  paragraph  it  may  now  be  seen  that  the  arm 
OH,  Fig.  170,  and  the  camshaft  to  which  it  is  keyed 
will  turn  through  90  deg.,  while  the  main  machine  shaft 
turns  through  45  deg.  The  mechanism  thus  far  de- 

scribed for  producing  this  result  is  equivalent  to  the 
Whitworth  slow-advance  and  quick-return  mechanism, 

but  any  other  type  of  slow-advance  and  quick-return 
mechanism  that  gives  complete  rotary  motion  could  be 
used  instead. 

To  construct  the  cam  compute  the  size  of  the  pitch 
circle  in  the  same  manner  as  in  an  elementary  problem, 
but  using  the  90  deg.  that  the  cam  will  turn  during  the 
outward  motion  of  the  follower  instead  of  the  assigned 
motion  of  45  deg.  that  the  main  shaft  will  turn.  Thus 
the  diameter  of  the  pitch  circle  will  be  found  to  be 

3  X  3.46  X  360 
3.14  X  90 

=  13.2. 

Lay  this  value  off  at  DS,  Fig.  170,  and  draw  the  pitch 
circle  with  O  as  a  center.  Lay  off  the  assigned  motion 
of  three  units  of  the  follower  symmetrically  about  D 
as  at  AV.  Assuming  six  construction  points  for  finding 
the  cam  pitch  curve  divide  AD  into  nine  equal  parts 
and  take  the  first,  fourth  and  ninth  division  points; 
do  the  same  with  VD.  Divide  the  arc  QT  into  six  equal 
parts  and  draw  radial  lines  through  each  division  point, 
as  indicated  OE  and  OK.  Carry  the  division  points  on 
VA  around  to  their  corresponding  radial  lines  by  means 
of  circular  arcs,  as  indicated  at  iK,.     Then  the  curve 
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througti  tne  points  A,  K„  etc.,  will  be  on  the  pitch  sur- 
face of  the  desired  cam. 

The  size  of  the  roller  AB  is  taken  the  same  as  in 
Fig.  32,  problem  3,  Article  III,  so  that  the  two  working 
cams  may  be  compared,  it  being  recalled  that  the  present 
cam  does  the  same  work  in  half  the  time  of  the  one 

shown  in  Fig.  32,  and  it  is  no  larger.  It  is  of  differ- 
ent shape,  however,  and  its  maximum  pressure  angle 

is  a  little  greater,  being  approximately  33  deg.,  as 
indicated  at  L,  Fig.  170,  instead  of  30  deg.,  as  in  Fig. 
32.    The  camshaft  0  will  have  widely  varying  angular 

velocity,  ranging  between  values  which  vary  from  ̂  

to  fyiT-    At  the  phase  of  the  mechanism  shown  by  the 
object  lines  in  Fig.  170,  the  driving  shaft  N  and  the 

FIG.   170.      SMALL  CAM  AND  LOW  PRESSURE  ANGLE 
SECURED  BY  VARIABLE  VELOCITY  DRIVE 

camshaft  0  have  the  same  angular  velocity,  and  this 
is  true  for  this  phase  no  matter  what  length  of  driving 
arm  is  taken  at  the  start.  The  cam  will  have  its 
greatest  angular  velocity  when  NP  is  in  the  position 
NT,  but  at  this  phase  the  pressure  angle  will  be  zero 
and  it  will  be  comparatively  small  while  the  cam  is 
approaching  and  receding  from  this  phase.  Had  a  cam 
been  constructed  in  the  regular  way,  that  is  without 
variable  drive  of  the  camshaft,  to  give  three  units 
motion  in  45  deg.  under  the  condition  of  this  problem 
it  would  have  required  a  cam  with  a  pitch-circle  diam- 

3  X  3.46  X  360 eter  of 
3.14  X  45 

units  instead  of  13.2  as  here  used 

=  26.4 

A  good  v;ay  to  settle  the  metric  system  debate  would 
be  to  have  all  Congressmen  who  can  state  the  number 
of  millimeters  in  a  foot  and  the  number  of  quarts  in  a 
liter  vote  yes,  the  rest  no.  After  that,  the  only  way  the 
bill  could  get  by  the  House  would  be  on  a  motorcycle. — 
F.  R.  Salvo 

Sweeping  Back  the  Tide 
By  Entropy 

If  I  were  a  manufacturer  of  piano  cases,  or  high- 
grade  furniture,  or  any  product  requiring  especially 
well-seasoned  wood,  I  would  most  naturally  buy  my 
wood  some  few  years  in  advance  and  store  it  and  sea- 

son it  myself.  If  I  found  myself  suddenly  cut  off 
from  my  source  of  supply  of  green  and  cheap  wood,  I 
would  not  wait  until  my  supply  was  exhausted  without 
making  any  move  to  replenish  it,  or  if  I  did,  I  would 
not  waste  any  time  looking  for  sympathy  from  other 
and  more  provident  competitors.  I  would  look  about 
for  other  supplies  of  the  same  kind,  or  I  would  look 
for  sources  of  seasoned  wood  among  those  whose  busi- 

ness had  not  kept  up,  or  I  would  look  rather  carefully 
into  the  matter  of  substitutes. 

But  being  an  employer  of  unskilled  labor,  I  sit  tight 
and  watch  the  labor  supply  cut  off  for  five  years, 
without  making  any  particularly  visible  effort  to  do 
any  one  of  the  three  things  mentioned  above.  Instead 
I  sit  around  wailing  to  high  Heaven  to  witness  that 
the  earth  is  coming  to  an  end  and  that  confusion  and 
destruction  are  upon  us,  because  no  one  wants  to  do 
heavy  manual  labor.  There  is  exactly  the  same  hope 
that  we  can  turn  the  history  of  the  earth  backward, 
that  there  was  that  King  Canute  could  reverse  the  tides 
by  royal  edict,  and  no  more. 

Instead  of  belly-aching,  why  not  look  the  problem 
squarely  in  the  face.  We  know  that  men  do  not  like 
to  do  menial  work.  We  rather  have  to  admit  that 
we  do  not  like  to  do  it  ourselves.  More  than  that 
there  is  no  particularly  good  reason  why  we  should  hold 
our  persons  any  more  sacred  than  those  of  other  people. 
We  do  say,  of  course,  that  having  the  gift  of  executive 
ability  that  it  is  uneconomic  for  us  to  stop  directing  the 
work  of  others  in  order  to  do  laboring  work  ourselves 
but  we  know  that  the  other  reason,  that  we  do  not  like 
it,  is  the  outstanding  one.  We  would  want  to  be  paid 
quite  a  little  larger  salary  for  pushing  a  broom  or  a 
wheelbarrow  in  the  shop  than  we  would  for  doing  the 
important  thinking  which  forms  our  daily  task.  If  it 
were  put  up  to  us  that  as  a  patriotic  duty  we  must  dig 
so  many  tons  of  coal  per  year,  we  would  immediately 
try  to  get  substitutes,  but  if  we  found  that  we  had  to 
pay  more  for  the  substitutes  than  we  got  for  our  work 
vve  would  do  it  ourselves.  It  is  certain,  however,  that 
if  we  found  it  paid  to  do  laboring  work  ourselves  we 
would  immediately  endeavor  to  find  ways  in  which  to 

WIlQii  w<*  s«#  /ive  mMi  .sttHil 

Hi*uunil  whil<>  ono  man  picKfc  i»ut 

a  fltuv    by  ̂"x     timb«»c. 
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reduce  the  amount  of  the  work,  or  to  find  ways  in  which 
it  could  be  done  by  power.  We  are  careless  in  our  shops 
and  yards.  Our  cost  department  may  show  us  that 
handling  coal  has  cost  us  a  dollar  a  ton,  but  it  is  very 
seldom  that  the  cost  department  can  tell  us  that  it  cost 
one  sum  for  handling  a  part  of  it  by  dumping  it  through 
a  trestle  and  another  sum  several  times  as  great  to 
shovel  it  out  over  the  side  of  a  car.  If  we  knew  the 
latter  we  might  be  so  impressed  with  the  waste  of 
money  that  we  would  buy  a  hoist  and  use  it  for  every- 

thing except  the  little  in  the  comers  of  the  car.  When 
we  see  five  men  stand  around  while  one  man  picks  out 
a  four  by  six  timber  sixteen  feet  long,  and  then  they 

Whon  the  last  Libui-tcy 

Bond  has  been  sole)' 
ut  I*  discuuiit. 

solemnly  pick  it  up  and  carry  it  a  hundred  yards  to  a 
swing  saw  and  stand  while  he  waits  for  someone  to  get 
done  using  the  saw,  and  then  put  it  on  the  saw  bench 
and  watch  him  cut  it  off  and  then  carry  one  piece  back 
to  the  pile  and  the  other  piece  to  its  destination,  we  feel 
that  a  little  two-wheeled  truck  costing  ten  dollars  (war 
price)  might  be  a  paying  investment.  Then  we  look 
at  the  type  of  men  that  will  take  these  jobs,  and  we 
are  sorry  we  have  to  put  them  on  the  job  at  all,  and 
just  merely  hope  they  will  not  burn  the  shop  down 
tomorrow. 

But  after  all,  is  there  anything  to  worry  about?  Men 
have  money  now  who  never  had  it  before.  It  is  burn- 

ing holes  in  their  pockets,  and  must  be  spent.  It  is  a 
pity  that  so  much  of  it  is  so  utterly  wasted,  but  until 
the  disease  has  run  its  course  there  is  no  more  use 
worrying  about  it  than  there  is  about  the  tides.  When 
the  money  is  spent,  when  the  last  Liberty  bond  has  been 
sold  at  a  discount  and  all  the  bonds  are  in  the  hands  of 
those  who  will  ultimately  cash  them  at  maturity,  then 
we  may  safely  look  for  men  to  go  to  work  with  a  will. 
There  are  so  few  men  who  work  for  any  other  reason 
than  because  they  have  to,  that  it  is  safe  to  say  that 
necessity  alone  will  stop  our  present  orgy  of  spending. 
There  is  no  surer  way  to  bring  necessity  to  our  doors 
than  to  spend.  Spending  does  not  mean  that  there  is 
any  less  value  in  the  world.  It  simply  means  that  the 
people  who  used  to  have  the  mjoney  are  going  to  get  it 
again.  Normality  consists  in  having  this  money  in  the 
old  hands  and  the  present  possessors  are  doing  the  best 
they  can  to  get  it  there  at  once. 

But  even  then  fewer  people  are  going  to  be  con- 
tent as  mere  laborers.  Many  who  never  dreamed  of 

ever  being  anything  else  than  laborers  have  been  forced 
by  circumstances  to  learn  to  do  operations  that  they 
never  hoped  to  do.  In  the  future  mental  deficients 
will  be  the  only  ones  anxious  to  do  the  strictly  manual 

work,  and  there  will  not  be  enough  of 'them  to  do  the  work required.  Beyond  that  there  is  the  choice  as  to  whether 
we  will  invent  and  install  labor-saving  machinery  to  do 
the  rough  and  laborious  work  of  the  world  or  whether 
we  will  pay  more  for  getting  it  done  than  the  usual 
rate  paid  for  skilled  labor.  It  will  occasion  us  surprise 
if  we  have  to  pay  a  substantial  premium  for  getting 
disagreeable  things  done.  However,  it  will  be  increas- 

ingly profitable  to  invent  and  build  labor-saving  devices 
for  doing,  not  so  much  the  semi-skilled  work  of  the 
world,  but  the  drudgery.  It  is  just  a  question  of  econ- 

omy, that's  all. 

Steadying  a  Drilling  Machine 
By  I.  B.  Rich 

The  shop  was  in  rather  an  old  building  and  the  floor 
was  not  particularly  substantial.  The  drilling  machine 
was  evidently  somewhat  out  of  balance,  particularly 
at  high  speed,  so  that  it  was  impossible-  to  run  small 
drills  fast  enough  to  cut  properly  without  causing  undue 
vibration  which,  of  course,  affected  the  other  machines badly. 

The  disease  was  cured  by  putting  substantial 
screw-eyes  into  the  ceiling  beams  overhead  and  letting 
three  supporting  wires  down  to  the  top  of  the  machine 
as  shown.  Small  tumbuckles  made  it  easy  to  secure 
even  and  sufficient  tension  on  all  three  wires,  and  this 
so  steadied  the  machine  that  no  further  difficulty  was 
exj)erienced.  It  is  quite  possible  that  a  remedy  of 
this  kind  might  be  applied  in  other  similar  cases. 

STEADYING   A  DRILLING  MACHINE   BY   GIT  WIRES 
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A  Bonus  Plan  That  Works 
Bv^FRED  H.  COLVIN 
BfiEitQr,  Ap^erioan  Machuiist 

This  article  tells  about  a  plant  which  withstood 
the  stress  of  labor  agitation  during  the  war,  and 
a  plan  which  has  worked  well  loithout  elaborate 
machinery.  As  might  be  expected,  it  is  based 
first  of  all  on  the  square  deal  and  the  whole  plant 
wears  the  air  of  democracy  without  any  special 
plan  for  putting  this  into  effect. 

WITH  evidences  of  industrial  unrest  on  every 
hand,  the  methods  of  management  used  in 
plants  which  are  running  smoothly  assume  an 

added  importance.  Regardless  of  the  kind  of  work  or 
of  the  theory  on  which  the  plant  is  run,  it  is  the  part 

of  wisdom  to  study  the  situ- 
ation carefully  and  with  an 

open  mind.  This  is  particu- 
larly true  when  we  find  a 

plant  which  has  been  able 
to  keep  steadily  at  work  in 
a  city  where  strikes  are  fre- 

quent and  where  unrest  is 
rampant. 

Such  a  city  is  Bridgeport, 
Conn.,  and  such  a  plant  is 
that  of  the  Bullard  Machine 

Tool  Co.,  which  had  the  en- 
viable reputation  of  being 

the  only  large  plant  in  the 
city  which  was  able  to  run 
uninterruptedly.  The  spirit 
of  co-operation  which  exists 
between  management  and 
men  was  further  made  evi- 

dent by  the  men  volunteer- 
ing to  work  on  Labor  Day, 

in  order  to  help  out  the  war  activities  which  were  then 
under  way.  Realizing  that  the  rapid  production  and 
maintenance  of  quality  are  dependent  on  skill  and 
acquaintance  with  the  work  in  hand,  and  that  in  order 
to  have  successful  and  economical  manufacturing, 
the  experienced  men  must  be  retained,  the  preven- 

tion of  labor  turnover  became  one  of  the  first  problems, 
and  the  reasons  for  such  turnover  were  carefully 
studied.  This  led  to  the  conclusion  that  an  organ- 

ization could  be  built  up  and  maintained  only  on  the 
foundation  of  such  principles  as  would  permit  sat- 

isfactory relations  between  employer  and  employee,  and 
which  would  insure  stability  of  labor  and  true  efficiency. 

The  Principles  Involved 

These  principles  have  been  summed  up  as  follows: 
Respect  and  confidence  between  employer 

and  employee  must  be  established  and  main- 
tained. 

A  proper  and  equitable  incentive  must  be 
provided  for  both. 

There  must  be  established  a  measure  for 
determining  the  rate  of  wage. 

The  rate  of  wage  must  be  definitely  related 
to  the  energy,  skill,  experience  and  knowledge 
required  to  perform  the  work. 

The  establishment  of  the  first  principle  was  prob- 
ably made  easier  by  the  fact  that  all  the  chief  execu- 
tives of  the  company  had  been  through  the  shop,  had 

learned  the  trade  in  the  old-fashioned  way,  and  not 
only  understood  the  work  but  what  was  even  more 
important,  they  understood  the  men,  their  ideas,  their 
ambitions  and  all  their  human  qualities,  which  have 
so  much  to  do  with  all  personal  relationships.  The 
long-established  policy  of  this  company  of  promoting 
from  the  ranks  aided  largely  in  securing  the  confidence 
of  the  men,  and  also  of  retaining  them  against  the  lure 
of  temporarily  increased  remuneration.  When  a  man 
knows  that  it  is  the  policy  of  the  company  to  prowiote 
men  from  the  ranks,  and  when  he  finds  thii  exerripfiAfed 

by  the  make-up  of  the  executive  staff,  the  !ch?efs''6ff 'de- 

partments, and"thfe' '"ffS^e- 
men,  he  is  bound  '-(6  f^l that  his  opportuniti^f  for 

advancement  are  as  'good 
as  can  be  expected. 

The  organization  service 
established  a  first-aid  sys- 

tem for  caring  for  Occupa- 
tional accidents,  a  system 

of  medical  supervision  and 
direction  under  the  guid- 

ance of  one  of  the  foremost 
medical  men  of  the  city, 

group  and  compensation 
insurance  covering  both 
health  and  accidents,  all  of 
which  helped  to  make  the 

men  feel  that  they  -ifbre 
part  of  the  family. 

The    company    tells    the 
men  frankly  that  its  incen- 

tive lies  in  the  demand  for 

its  products   and   the  profit  which   this   brings. 
This  means,  of  course,  that  manufacturing  costs  must 

be  kept  down  and  that  manufacturing  methods  be  effi- 
cient. For  the  worker  who  is  employed  directly  on 

production,  the  incentive  is  divided  into  three  separate 
and  distinct  units. 

The  basis  is  an  hourly  rate  of  wage,  bearing  an 
equitable  relation  to  the  energy,  skill  and  knowledge  of 
the  individual,  as  well  as  to  the  cost  of  living.  There 
is  also  an  incentive  to  prompt,  regular,  and  continued 
attendance,  for  only  in  this  way  can  both  sides  reap  the 
full  benefit  of  employment.  Idle  machines  not  only  fail 
to  earn  money  but  are  an  expense  to  the  company.  This 
attendance  bonus  adds  10  per  cent  to  the  regular  week- 

ly earnings,  and  has  proved  remarkably  attractive  in every  way. 

The  Maxi-Pay  Bonus  Plan 

It  is  further  recognized  that  the  close  application  to 
work  with  an  accompanying  increase  of  skill,  and,  more 
than  this,  the  desire  to  produce,  merits  an  additionp.l 
reward  commensurate  with  the  increased  output 
obtained.  This  is  taken  care  of  by  what  is  known  as 
the  Bullard  Maxi-Pay  Production  Bonus  Plan,  which  is 
based  upon  the  allotment  of  an  established  standard 
time  for  unit  production.     This  plan  provides  for  the 
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payment  of  an  increasing  bonus  without  limit,  for 
increased  efficiency  and  reduction  of  time  required  for 

the  actual  performance  of  the  work  in  hand.  The  inef- 
ficient worker,  whether  the  inefficiency  be  due  to  his 

lack  of  effort  or  lack  of  ability,  loses  nothing  except 
the  opportunity  for  increased  earnings,  advancement 
and  retention,  as  his  established  hourly  rate  is  paid 
without  regard  to  his  calculated  efficiency. 

This  plan  has  proved  extremely  attractive  to  the 
workers  and  has  been  highly  satisfactory  to  the  man- 

agement. By  it,  the  worker 
is  financially  rewarded  for 
the  extra  effort  and  skill  re- 

quired in  increasing  pro- 
duction, and  the  manage- 

ment obtains  an  increased 
productive  capacity  from 
the  same  plant  and  equip- 

ment, which,  of  course, 
means  an  increased  return 
on  its  investment. 

The  hourly  wage  rate  is 
based  upon  individual  pro- 

ductive capacity,  the  cost  of 
living,  and  the  question  of 
supply  and  demand.  Indi- 

vidual productive  capacity 
bears  a  paramount  relation 
to  the  other  factors;  it  di- 

rectly affects  the  cost  of 
manufacture  and  therefore 
the  salability  of  the  product 
in  question.  To  arrive  at 
an  intelligent  conclusion  by 
combining  these  factors  re- 

quires experience,  judg- 
ment, and,  above  all,  a  fair 

and  equitable  mind.  Need- 
less to  say,  this  is  the  crux 

of  the  whole  situation,  and 
on  it  the  success  or  failure 
of  such  a  plan  depends.    It 
must  be  remembered,  however,  that  the  hourly  rate  must 
be  sufficiently  high  to  insure  a  contented  state  of  mind 
in  the  worker. 

Where  Confidence  Counts 

Critics  will  immediately  point  out  instances  where 
what  seemed  to  be  very  liberal  bonus  plans  failed  to 
insure  harmony  and  continued  production.  Strikes  and 
lockouts  have  resulted  under  what  appeared  to  be  lib- 

eral bonus  plans  and  profit-sharing  methods.  If,  then, 
these  plans  succeed  in  some  places  and  fail  in  others, 
we  can  only  draw  the  conclusion  that  the  success  or 
failure  must  depend  to  a  considerable  extent  on  the  way 
in  which  they  are  applied  and  on  the  personal  element 
to  a  very  large  extent.  When  any  method  of  manage- 

ment succeeds  in  the  face  of  difficulties  and  disturb- 
ances in  adjoining  plants,  there  can  be  no  question  as 

to  the  management  having  established  confidence  of  a 
square  deal  in  the  minds  of  its  men.  And  this  cannot 
be  done  by  proclamation;  it  must  be  the  result  of 
actual  practice. 

Setting  Fair  Standard  Times 

This  plan  necessitates  the  setting  of  standard  rates  of 

efficiency  "hich  are  a  direct  reflection  of  the  energy, 
skill,  exV'        ce  and  knowledge  of  the  worker,  by  which 

each  can  be  judged  and  from  which  promotions  can  be 
made.  Here  is  where  the  principle  of  the  square  deal 

plays  a  very  important  part.  No  individual's  judgment 
is  infallible,  and  no  hard  and  fast  rules  can  be  entirely 
successful  in  preserving  harmony  and  good  feeling. 
Men  of  exceptional  experience  and  character  are  detailed 
for  the  work  of  setting  standard  time,  this  being  just 
the  reverse  of  some  former  practices,  where  young  and 
inexperienced  college  men  were  chosen  for  this  work. 

The  management  realizes  that  it  is  practically  im- 
possibleforany  man.nomat- 
ter  how  broad  his  experi- 

ence, to  figure  accurately  and 
equitably  in  every  instance 
— particularly  on  compli- 

cated work.  It  is  therefore 
the  policy  of  the  company 
to  put  new  work,  or  old 
work  with  new  equipment, 

into  operation  on  the  basis 
of  a  trial  time.  In  this  con- 

nection it  is  thoroughly  un- 
derstood that  the  manage- 

ment relies  upon  the  oper- 
ator to  put  forth  his  besc 

effort  and  to  be  absolutely 
on  the  level.  Knowing  that 
the  management  plays  fair 
with  him,  the  workman  re- 

sponds in  practically  every 
instance,  and  it  is  the  ex- 

ceptional case  where  any 
attempt  to  influence  time 
setting  by  soldiering  has 
been  attempted. 

Knowing  that  it  is  out  of 

the  question  to  expect  per- 
fection in  time  setting  or 

anything  else,  means  are 
provided  for  making  spe- 

cial adjustments  which  may 
be  found  necessary.  Condi- 

tions occasionally  develop  which  are  entirely  beyond 
the  control  of  the  operator  or  the  time  setter,  such  as 
exceptionally  hard  castings,  a  run  of  castings  or  other 
material  which  must  be  rejected  for  defects  which  ap- 

pear only  after  machining,  and  sundry  other  causes.  On 
the  other  hand,  the  confidence  that  a  square  deal  is  al- 

ways forthcoming  makes  it  possible  to  adjust  standard 
times  downward  as  well  as  upward  when  equity 
demands. 

Efficiency  of  the  Average  Man 

The  system  of  figuring  time  assumes  that  the  average 
man  on  a  workday  basis,  and  with  average  application, 
will  be  75  per  cent  efficient,  while  a  high-grade  man, 
under  the  same  conditions,  will  produce  approximately 
100  per  cent.  This  enables  the  average  man  to  earn 
the  hourly  rate  of  the  class  to  which  he  belongs,  and 
for  every  1  per  cent  he  increases  his  efficiency  over 
75  per  cent  he  obtains  a  similar  increase  in  wages. 
Thus,  the  100  per  cent  man  gets  25  per  cent  bonus  on 
his  wages,  this  bonus  being  paid  monthly. 

There  are  two  exceptionally  good  features  about  the 
whole  plan,  especially  about  the  way  in  which  it  has 
worked.  It  has  helped  to  make  men  contented  when 
all  of  the  rest  of  the  city  was  in  more  or  less  turmoil, 
and  it  has  increased  production  and  reduced  the  cost 
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of  manufacture  in  a  manner  which  is  extremely  gratify- 
ing to  the  management.  The  figures  are  almost  un- 

believable and  would  make  many  shop  managers  green 
with  envy. 

The  average  man  or  the  man  with  75  per  cent  effi- 
ciency must  maintain  this  in  order  to  be  considered 

a  desirable  addition  to  the  working  force.  For  promo- 
tion from  this  class  to  the  one  higher,  he  must  attain 

an  average  efficiency  of  90  per  cent  for  three  months. 
An  average  efficiency  of  100  per  cent  places  the  worker 
in  the  highest  class,  which,  of  course,  carries  the  highest 
hourly  rate.  In  order  to  maintain  standing,  the  work- 

man must  keep  his  average  performance  up  to  the 

percentage  of  efficiency  required  for  that  class,  de- 
motion after  a  reasonable  period  being  the  very  natu- 

ral penalty.  By  this  method 
both  promotion  and  demo- 

tion are  automatically  con- 

trolled by  the  individual's 
efficiency  record  and  not  by 
the  whim  of  any  individual. 

S'ubforemen,  leaders  in 
charge  of  working  gangs 
of  mechanics  on  repair  and 
similar  work,  are  in  a  sepa- 

nels  by  which  matters  of  that  kind  could  be  brought 
to  the  attention  of  the  management.  In  a  quiet  talk 
the  general  manager  outlined  the  endeavor  to  maintain 
harmony  by  means  of  the  square  deal,  after  which  he 
was  told  to  report  to  his  foreman.     The  main  thing 

rate  class,  and  are  rated  at  a  somewhat  higher  figure 
than  the  100  per  cent  workers.  This  group  is  made  up 
of  men  with  wide  experience  and  employees  of  long 
standing,  and  from  them,  foremen  and  shop  executives, 
so  far  as  possible,  are  selected. 

Confidence  the  Keynote 

The  real  success  of  this  plan  is,  as  before  stated, 
the  mutual  confidence  which  exists  between  the  man- 

agement and  the  men.  Channels  are  provided  by  which 
complaints  or  suggestions  of  all  kinds  can  reach  the 
management  without  delay,  and  the  human  way  in 
which  these  matters  are  handled  makes  for  the  suc- 

cess which  comes  from  co-operation.  The  same  meth- 
ods handled  in  a  cut-and-dried  manner,  and  without 

human  sympathy  or  understanding,  would  probably 
fail. 

One  incident,  in  closing,  will  serve  to  show  the  broad 
manner  in  which  questions  of  management  are  handled. 
A  newcomer,  who  was  evidently  a  natural  disciple  of 
unrest,  started  a  petition  for  some  sort  of  a  change  in 
working  hours  or  shop  conditions.  He  was  invited 
into  the  office  and  told  that  there  were  regular  chan- 

which  impressed  the  new  man,  however,  was  the  fact 
that  he  was  not  summarily  dismissed,  but  that  he  was 
courteously  treated  and  given  another  chance.  This 
is  one  of  the  great  secrets  of  success  in  this  plant. 

Sorting  Small  Parts  on  the  Floor 
By  Peter  F.  O'Shea 

One  of  the  simplest  methods  of  sorting  a  mixed  col- 
lection of  different  kinds  of  pieces  is  to  spread  them 

en  the  floor  and  sort  the  like  parts  into  separate  piles. 
This  method  was  successfully  used  during  a  shortage 
of  tote  boxes  in  a  large  New  England  factory,  where 
castings  for  various  small  parts  came  up  from  the 
cleaning  room  all  mixed  together,  after  having  been 
handled  in  large  lots  for  quantity  pickling  and  cleaning. 
The  heap  was  dumped  out  of  the  truck  or  barrel  upon 
the  floor  of  the  sorting  room.  Each  style  of  piece  was 
then  placed  in  a  separate  pile  and  a  circle  drawn  around 
the  small  heap  with  a  piece  of  chalk,  this  being  a  suffi- 

cient substitute  for  a  bin.  The  pieces  were  later 
shoveled  into  tote  boxes  to  move  them  to  the  desired 
departments. 

In  most  cases  the  job  of  sorting  consists  not  only 
in  separating  all  the  different  kinds  of  pieces,  but  also 
in  re-grouping  those  kinds  of  pieces  which  are  used 
in  the  same  group  assembly  and  are  to  go  to  the  same 
department  as  part  of  the  same  complete  order.  For 
this  purpose  the  supplementary  parts  are  piled  in 
neighboring  little  heaps.  A  large  circle  is  then  drawn 
around  the  group  and  the  number  of  the  department 
to  which  it  is  to  go  is  chalked  on  the  floor  inside  the 
circle.  Some  of  the  tote  boxes  are  subdivided  by  parti- 

tions so  that  all  the  parts  in  a  group  may  be  put  into 
one  tote  box,  and  yet  the  kinds  of  parts  be  kept  sep- 

arate. The  truckman  shovels  all  of  the  little  heaps 
into  the  same  tote  box,  and  takes  it  off  to  the  depart- 

ment indicated.  If  there  is  more  than  one  group  of 
parts  to  go  to  the  same  department  each  group  circle 

is  marked  with  a  sorting  letter  also,  as  "239  A"  or 
"239  B."  The  A  and  B  group  go  into  separate  tote boxes. 

This  procedure  gives  a  rough  and  ready  method  of 
economizing  on  the  use  of  tote  boxes  and  it  should  prove 
of  especial  use  at  inventory  time. 
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A  Comparative  Test  of  High-Speed  Steels — II 
By  A.  J.  LANGHAMMER,  M.  E. 

Industrial   Engineer,   Thompson    &    Black,    Engineers    and    Accountants,    New    York    and    Detroit 

Conditions  entering  into  the  testing  of  a  tool  for 
cutting,  listed  by  Taylor,  are  discussed.  Detailed 
information  is  given  as  to  the  method  of  elimin- 

ating most  of  the  variables  from  a  comparative 
test  for  the  efficiency  of  several  brands  of  com- 

mercial tool  steel.  , 
(Part  I  was  published  in  our  Map  6  issue.) 

AS  is  well  known,  the  Packard  Motor  Car  Co.  was 
t-\  the  pioneer  manufacturer  of  Liberty  airplane 

J.  \.  motors  for  the  United  States  Government  during 

the  war.  In  building  Liberty  "12"  airplane  motors,  one 
of  the  most  intricate  problems  was  that  of  machining 
the  steel  cylinders.  At  the  start  of  the  manufacturing 
program,  this  unit  was  made  of  a  solid  billet,  which 
practice  fortunately  was  rendered  obsolete  by  the  most 
opportune  invention  of  the  Ford  Motor  Co.  The  Ford 
method  permitted  the  making  of  these  cylinders  from 
steel  tubing  at  greatly  reduced  initial  cost  and  with  an 
additional  huge  saving  in  labor  (boring  of  billet)  and 
tool  costs.  The  material  used  was  heat-treated  mild 
carbon  steel,  subjected  to  rigid  Government  inspection 
for  both  composition  and  physical  properties  before  it 
entered  the  machine  shop.  The  result  was,  therefore,  a 
product  of  unusual  uniformity,  thereby  furnishing  a 
material  of  exceptional  merit  for  testing  purposes.  Since 
it  was  not  only  essential  to  get  a  product  of  highest 
quality  machined  to  extremely  low  tolerance  and  limits 
but  also  vital  to  obtain  a  maximum  production  of  air- 

plane engines,  a  test  was  decided  upon  to  determine 
the  high-speed  steel  which  would  meet  these  difficult 
requirements.  The  following  article  describes  that 
test  in  detail. 

Elements  Entering  Into  the  Cutting 
Speed  of  Tools 

Dr.  F.  W.  Taylor  in  his  "Art  of  Cutting  Metals" 
gives  twelve  elements  th-t  affect  the  cutting  speed  of 
tools.  To  this  must  be  added  one  more,  the  human  ele- 

ment, thoroughly  recognized  by  Dr.  Taylor  but  empha- 
sized by  Prof.  A.  L.  Jenkins,  professor  of  mechanical 

engineering  at  the  University  of  Cincinnati.  As  every 
test  of  cutting  tools  that  is  to  be  of  any  value  must  take 
full  cognizance  of  these  elements,  they  are  listed  below 
in  abbreviated  form: 

1.  Quality  of  metal  to  be  cut. 
2.  Chemical  composition  of  the  tool  steel  and  its  heat 

treatment. 

3.  Thickness  of  shaving  (feed  per  revolution). 
4.  Shape  or  contour  of  cutting  edge  of  tool. 
5.  Type  of  coolant  used. 
6.  Depth  of  cut. 
7.  Duration  or  length  of  cut. 
8.  Lip  and  clearance  angles. 
9.  Elasticity  of  the  work  and  of  the  tool,  i.e.,  degree 

of  chattering. 
10.  Diameter  of  work. 
11.  The  changes  of  speed  and  feed  possible  in  the 

machine  tool. 
12.  The  pulling  and  feeding  power  of  the  machine  tool. 
13.  Human  element. 

To  simplify  the  test  and  make  the  results  more  posi- 
tive, as  many  elements  as  possible  were  made  constant. 

Each  variable  as  it  affected  the  test  in  accordance  with 
the  above  classifications  will  be  discussed  briefly. 

Cutting  Speed 

In  determining  the  proper  cutting  speed,'  the  depth  of 
cut,  feed,  and  the  machine  tool  flexibilities  had  to  be 
considered  most  carefully.  The  depth  of  cut  was  first 
determined  and  then  with  the  aid  of  special  tools,  not 
included  in  the  test  proper,  several  runs  were  made  and 
a  cutting  speed  of  35  ft.  finally  chosen.    This  value  was 

FIG.  1. 
SHOWING  THE  MATERIAL,  CUT  AND  SET-UP  USED 

IN  TESTS 

used  throughout  the  test  in  all  runs  and  maintained  at  a 

constant  value,  thereby  eliminating  the  factor  "cutting 
speed"  as  a  variable. 

Quality  of  Metal  to  Be  Cut 

The  metal  cut  was  a  mild  carbon  (0.40  to  0.50  per 
cent)  heat-treated  stock.  Fig.  1  shows  the  cylinder 
in  the  rough  before  any  machining  operations  have 
been  performed.  Every  cylinder  used  in  the  test  had 
to  show  a  hardness  between  217  and  255  Brinell  (sclero- 
scope  36  to  43)  before  it  was  accepted  by  Government 
inspectors.  As  there  were  thousands  of  cylinders  to 
choose  from,  only  those  were  actually  selected  for  test 
purposes  whose  scleroscope  range  was  within  these 
points.  Each  cylinder  was  also  carefully  inspected  for 
out-of-roundness,  eccentricity,  variations  in  diameter, 
fins,  and  excessive  scales  or  rust  formations,  any  unsat- 

isfactory specimen  being  summarily  rejected.  Attention 
is  invited  to  these  exceptional  conditions  by  which  the 
test  was  favored  because  such  a  desirable  material  would 
hardly  be  found  available  in  ordinary  practice.  The 

factor  of  "quality  of  metal  to  be  cut"  was  perforce  a 
constant. 

As  a  matter  of  record  the  metal  being  cut  may  be 

noted  to  be  the  so-called  "Aircraft  Standard  Steel,"  or 
S.A.E.  1045,  known  to  the  trade  as  0.45  carbon  machine 
steel. 

'See  "Art  of  Cutting  Metals,"  F.  W.  Taylor. 
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TABLE  II.   COMPOSITION  AND  HEAT  TREATMENTS  OF  TOOL  STEELS  TESTED 

B 

C 

E Ft 

G 
H 
J 

K 
L 
M 

O 

P 
R 

Brand     Carbon 
A  0.79 

0.64 

0  40 

0.62 

0.66 
0.67 

0.38 
0.65 

-  Chemical  Composition  ̂  

Tung- 
sten 
12.8 

16.9 

18.00 

14  86 

0  49  17  35 
0.67  19.70 
0.65  15  79 

0.62  18.26 
0.66  18.30 
0.68  18.12 

0.59  13.34 
0.76  21.92 
0.69         16.95 

13.55 
13.50 

15.27 
17  08 

Vana-  Chro- 
diimi       Nickel    mium 
1.74        0.10        3.78 

0  92 

0.51 

0  23 
0.99 
0  49 

0.75 
0  45 
0  48 

0.95 
1.05 
0.75 

2.20 
0.99 

0  05 
0.58 

2.10 

0  10 
Tr. 

Tr. 

0  21 

0  24 
Tr. 

None 
Tr. 

Tr. 
None 
0.18 

0.10 
0.20 

0.20 
0  20 

0.32 

2  42 

3  53 

3  59 
2  78 
3.78 

3  44 
3  70 
4.17 
2  63 

3.64 5.27 

3.09 

3.59 4.30 

2.85 
2.78 

5.13 

Co- 

balt 
None 

None 

None 

None 
None 
None 

None 
None 

None 

Ura- 

nium 

None 
None 

0.  II 

0    10 

0.  14 None 

0   14 
0    10 

13,14}       0.75         11.12 

The  samples  for  chemical  analysis  were  obtained  from  the  same  sec- 
tion of  the  bar  of  whicli  the  tools  were  made. 

Pre- 

heating 

None  None 
None  None 
None        0   10 

None        0_.  1 5 
None        None 
None        None 

None        None 'None        None 

Harden- 

ing 

goocS 

'O 

0) 

M^  o  "5 

^•£|. 

o  u     a J--g  0)  J-J3 

a  fe  ''us: 

0,+j  Cm 

S.S  d  s  s ^5-5^  8 

Quenching 
Medium Oil. 

lead  at  1050  F   

Lead  and  kerosene. 

Lead  at  1050  F. 

Lead   
Oil  and  lead . 

-  Heat  Treatment 
Drawing 

Tempera- 

ture 
1050 

Oil   ':  ... Lead  at  1050  F. 
Oil  and  lead   

Oil   
Lead  at  1050  F.. 
Oil  and  kerosene. 

Oil   

Oil  and  lead . 

Lead   
Oil  and  lead . 

1100 

1050 

1100 

MOO 
1100 

1050 1075 

1050 

1075 
1050 
1100 

1050 
1100 
1100 
1075 

Remarks  on  Heat  Treatment 
Cyanide   on   tip    of   tools   durii  r hardening, 

"B"  tools  withstood  the  high  heat 

very  well. Tools  0  and   1  quenched  in  lead. 
Tools    2   and   3    quenched    in 
kerosene 

One-half  of  tool  immersed  in  lead. 
Relatively  short  heat. 

Tools  0  and    1  quenched  in  lead. 
Tools  2  and  3  quenched  in  oil. 

Tools  0  and  3  were  immersed  half 
way  in  oil;  then  they  were 
placed  on  the  floor  and  thus 

drawn. 

Tool  2  quenched  in  oil.  Tools  0,  1 
and  3  quenched  in  kerosene. 
"M"  tools  withstood  the  high 
heat  very  well. 

For  tool  0  only.    Tools  1,  2  and  3 
were  not  drawn. 

Blistered  on  heating. 
Tools  0  and  2  were  quenched  in 

lead.         Tools    1    and    3    were 

quenched  in  oil. 
y          None 

The  lead  bath  used  in  quenching  was  maintained  at  a  temperature  of  1 050  F._   The  tools 
were  immersed  in  the  molten  metal  for  about  3  min.,  and  then  allowed  to  cool  in  the  air. 

*  Phosphorus  and  sulphur  below  0.04  per  cent  in  all  pases. 
t  The  second  analysis  under  F  gives  that  of  a  second  bar  obtained  subsequently. 
t  This  steel  was  not  tested,  but  its  microstructure  is  shown  in  Figs.  13  and  14. 

The  chemical  composition  follows: 

-Per  Cent- 
Carbon       0.40  to  O.-Sn  (0.45    desired) 
Manganese       0.50  to  0.80  (0.65    desired) 
Phosphoru.s       0.045  maximum 
Sulphur       0.05  maximum 

Ordinary  heat  treatment  given  the  forgings  consisted 
of  a  quenching  in  oil  or  water  from  1,500  to  1,550  deg. 
F.  (820  to  845  deg.  C.)  and  a  drawing  at  1,150  to  1,200 
deg.  F.   (620  to  650  deg.  C). 

After  such  treatment  the  physical  properties  were: 

Elastic  limit   (approximately)    67,000  lb.  per  sq.in. 
Tensile  strength    (approximately)    98,000  lb.  per  sq.in. 
Elongation       20  per  cent 
Reduction    of    area    56  per  cent 

Chemical  Composition  of  the  Tool  Steel 
AND  Its  Heat  Treatment 

.  In  the  first  few  columns  of  Table  II  are  given  the 
chemical  composition  of  each  set  of  tools  of  the  separate 
brands,  as  determined  by  actual  analysis.  This  composi- 

tion supposedly  represented  the  standard  practice  of  the 
steel  manufacturer.  If  the  company  made  more  thar 

one  grade  of  high-speed  steel,  the  best  or  "superior" 
grade  only  was  specified,  as  will  be  pointed  out  in  more 
detail  in  the  next  paper. 

The  heat  treatment  of  each  tool  likewise  is  shown  in 

Table  II.  "Chemical  composition"  therefore  was  a 
variable. 

Thickness  op  Chip 

Experience  has  taught  that  the  finer  feeds  are  not 
adapted  to  test  work  because  slight  imperfections  either 
in  the  cutting  edge  of  the  tool  or  in  the  material  cut 
affect  the  tool  in  a  manner  more  disastrous  than  a 
coarse  feed.  In  shop  practice,  too,  medium  or  heavy 
feeds  are  generally  used  and  if  the  test  conditions  ap- 

proach normal  practice  the  results  can  be  more  easily 
interpreted  by  shop  men.  A  feed  of  0.054  in.  was  used  in 

our  "first-run"  and  0.090  in.  in  the  "second  run."     As 

each  value  of  feed  was  ad- 
hered to  throughout  the  in- 

dividual runs  the  "thickness 
of  chip"  was  a  constant. 

Shape  or  Contour  of  Cut^ 
TING  Edge  of  Tool 

Fig.  2  shows  the  type  of 
tool  used  in  the  test.  Each 
individual  tool  was  machined, 

rough-ground  and  finish- 
ground.  This  particular  de- 

sign of  tool  is  adaptable  for 
a  "Lo-Swing  Lathe,"  because 
on  such  a  machine  the  cut  is 

generally  started  by  "feeding 
in"  the  tool  to  the  desired 
depth  and  then  engaging  the 

feed,  rather  than  "setting" the  tool  to  the  desired  depth 
before  engaging  the  power 

feed.  (See  Fig.  1  for  the  il- 
lustration' of  this  point.) 

Also  on  most  work  a  "gang" of  tools  is  used,  some  of 
which  must  cut  right  up  to  a 

shoulder  or  flange,  necessitat- 
ing the  side  cutting  edge  of 

the  tool  being  parallel  with 
the  shank.  All  grinding  was 
performed  by  an  expert  on  a 
Taylor  automatic  tool  grinder 

2.    LO-SWING  LATHE  ^^^  every  tool  inspected  after 
TURNING   TOOL  -i.      --       ,  i.-  a  i. 

the  final  operation.  A  nose  of 

A-in.  radius  or  J-in.  "rounding"  was  ground  on  all 
tools  for  the  first  run,  while  a  J-in.  radius  or  i-in. 
"rounding"  was  adopted  during  the  second  run.  The 
radius  was  increased  during  the  second  run,  because 
with  the  given  designs  of  tool  this  procedure  necessi- 

tated the  minimum  grinding  and  thereby  reduced  the 

FIG. 
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FIG.  3.     TYPE  OF  MACHINE  TOOL  USED  IN  TESTS.     EIGHT- 
INCH  LO-SWING  LATHE 

chances  of  harming  the  tool  during  the  grinding  oper- 
ation. As  the  stated  values  of  the  radii  were  uniform 

for  each  run  and  the  shape  of  the  tool  was  rigidly 

inspected  after  grinding,  the  "shape  or  contour  of  cut- 
ting edge  of  the  tool"  was  made  constant. 
Type  of  Coolant  or  Cutting  Compound 

The  use  of  a  coolant  in  itself  introduces  several 
variables  (such  as  uniformity  of  material,  pump 
trouble,  misguidance  of  the  cooling  stream,  etc.),  adds 
considerably  more  work,  and  provides  for  possible  in- 

accuracies. As  it  was  desired  to  determine  only  the 
comparative  and  not  the  maximum  attainable  life,  no 

coolant  was  used,  thus  making  this  factor,  "type  of 
coolant  or  cutting  compound,"  zero. 

Depth  of  Cut 

Once  either  the  feed  or  the  depth  of  the  cut  has  been 
decided  upon,  the  other  factor  in  conjunction  with  the 
cutting  speed  can  be  determined  by  the  time  limit  set  for 
failure  to  occur,  and  by  the  power  and  flexibility  of  the 
machine  tool  employed.  In  this  case  the  depth  of  cut  was 
established  first,  because  the  material  cut  had  to  enter 

the  regular  production  when  the  machine  work  was  fin- 
ished. This,  then,  limited  the  diameter  to  which  the 

specimen  could  be  reduced,  and  thereby  automatically 
established  the  depth  of  cut,  si  in.  in  this  instance.  The 
value  of  the  depth  of  cut,  like  the  feed,  should  in  all  cases 
approach  the  normal  for  ease  of  interpretation,  and  the 
figure  stated  checks  very  closely  with  the  amount  of 
stock  removed  in  the  average  roughing  operation  on  a 
simple  drop  forging.  A  snap  or  external  limit  gage 
that  held  the  turned  diameter  to  a  variation  of  0.005  in. 

was  used  to  measure  the  depth  of  cut  (the  rough  diam- 
eter of  the  material  had  been  previously  checked,  as 

already  described  at  length  under  "Quality  of  Metal  to 
Be  Cut"),  so  that  the  "depth  of  cut"  was  reduced  to  a 
constant. 

Duration  or  Length  of  Cut 

The  duration  of  cut  in  a  test  on  cutting  tools  is  an 
item  that  requires  very  careful  consideration.  When  too 
short  a  time  limit  is  chosen,  the  results  are  questionable, 
if  not  valueless,  because  the  heat  generated  at  the 
working  point  of  the  tool  is  so  great  as  to  cause  unjus- 

tifiable and  wide  variations  in  duration  of  cut.  Too  long 
a  time  is  somewhat  less  objectionable,  as  it  entails 
increased  difliculties  with  respect  to  securing  homo- 

geneous material  and  possibly  induces  general  inaccu- 
racy. Therefore,  for  the  first  run,  a  duration  of  about 

25  per  cent  less  than  the  standard  practice  on  that  par- 
ticular class  of  work  was  chosen.     On  the  second  run, 

however,  a  value  which  caused  an  average  good  tool 
(as  determined  by  experiment  with  tools  made  up  espe- 

cially for  this  purpose)  to  fail  within  20  min.  was 
applied.  Of  course  the  time  limit,  other  things  being 
equal,  depends  on  the  cutting  speed,  feed,  and  depth  of 
cut.  As  the  depth  of  cut  was  predetermined  due  to  the 

fact  that  the  material  used  was  a  "production  part"  and 
the  feeds  and  speeds  of  the  machine  tool  used,  an  8-in. 
Lo-Swing  Lathe,  Fig.  3,  were  limited,  it  was  decided  to 
change  the  feed  only  to  vary  the  duration  of  length  of 

cut.  The  element  of  "duration  or  length  of  cut"  was  per- 
force a  variable. 

Lip  and  Clearance  Angles 

At  the  beginning  of  the  test  the  design  of  tool  and  all 
clearance  angles  were  decided  upon.  The  various  clear- 

ances and  slopes  were  as  follows :  6  deg.  clearance  at  the 
nose  and  10  deg.  clearance  at  the  heel,  14  deg.  side 
slope,  no  back  slope,  32  deg.  horizontal  clearance,  8  deg. 
vertical  clearance,  84  deg.  lip  angle  and  90  deg.  cutting 
angle.  See  Fig.  2  for  a  perspective  representation  of 
this  tool  and  the  values  given.  As  these  values  were 

identical  on  each  tool,  the  elements  of  "lip  and  clear- 
ance angles"  were  of  necessity  constant. 
Elasticity  of  the  Work  and  of  the  Tool, 

OR  Chattering 

Chattering  affects  both  the  cutting-speed  and  finish  of 
the  work  and  is  caused  by  incorrect  design  of  cutting 
tool,  incorrect  method  of  clamping  and  driving  the  work, 

poor  design  and  ill  fits  in  the  machine  tool,  synchroniz- 
ing of  the  effects  of  defective  elements  and  loose  fittings 

in  the  machine  and  the  set  up,  or  a  combination  of  these. 
By  inspection  of  Fig.  2  it  will  be  seen  that  the  design 
of  tool  was  such  as  would  discourage  chattering.  In 
the  same  way  Figs.  1  and  3  show  an  unusually  rugged 
and  positive  drive  with  a  good  set  up,  so  that  chatter 
from  this  source  was  eliminated.  Attention  is  invited  to 

Fig.  4,  which  shows  the  particularly  rugged  tool  block 
that  was  used.  It  is  to  be  noticed  that  fully  80  per  cent 

of  the  total  length  of  the  tool  rests  solidly  on  its  base 

and  that  setscrews  are  provided  for  securing  absolute 

pig.  4. DETAIL  OF  THE  METHOD  OF  TOOL  HOLDING. 
TOOL  CLAMPING  AND  TOOL  FEEDING 

rigidity  both  horizontally  and  vertically.  The  choice  of 
machine  tool  provided  a  unit  that  was  very  adaptable 

to  the  work  of  the  test,  so  that  "chattering"  as  it  affected 
the  cut-speed  was  made  a  constant,  approaching  zero. 

Under  "Quality  of  Metal  to  Be  Cut"  it  was  pointed 
out  above  that  all  forgings  were  carefully  inspected 
for  variations  in  diameter.  As  a  huge  amount  of  stock 

was  available,  nothing  but  perfect  specimens  were  ac- 
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cepted,  so  that  the  "diameter  of  work"  was  easily 
made  a  constant.  This,  too,  was  a  feature  that  cannot 
easily  be  duplicated  under  ordinary  conditions.  Also  the 
value  of  the  diameter  was  such  that  it  provided  for  easy 
interpretation  in  general  shop  practice. 

The  range  of  speeds  and  feeds  are  given  in  Table  III. 

TABLE  III.    CHARACTERISTICS  OF  MACHINE  TOOLS  USED 

Spindle  Speeds  for  Feed  per 
500 R.p.m,  of  Pxilley                                        Revolution,  Inches 

25     0.166 
45     0.120 
75     0.090 
120     0  054 
200     0.040 
325     0  030 
   0  018 
   0.013 
   8.010 

A  belt-  and  not  a  motor-driven  machine  was  used,  so 
that  the  choice  of  feeds  and  speeds  to  secure  failure  of 
the  tool  within  a  given  period  was  somewhat  limited. 
By  establishing  the  cut-speed  and  depth  of  cut  at  the  on- 

set, a  proper  fed  was,  however,  readily  determined  so 

that  the  "change  of  speed  and  feed  possible"  was  elimi- 
nated as  a  contending  factor. 

Pulling  and  Feeding  Power  of  the  Machine  Tool 

Inspection  of  Fig.  3  will  show  a  lathe  of  rugged  con- 
struction. The  geared  headstock  is  of  good  strength, 

and  the  heavy  bed,  carriage,  and  feed  mechanism  pro- 
vide for  rigid  support  and  taking  of  heavy  strains.  As 

a  matter  of  fact,  the  load  applied  in  the  test  did  not  at 
any  time  approach  the  possible  duty  of  the  machine. 
The  unit  used  was  a  new  machine  that  had  only  been 

"limbered  up"  preparatory  to  the  test.  No  variations 
were  therefore  introduced  due  to  the  "pulling  and  feed- 

ing power  of  the  machine  tool." 
It  is  generally  conceded  that  in  any  undertaking  the 

human  element  presents  a  very  complex  problem.  This 
factor,  therefore,  received  due  attention  and  the  per- 

sonnel was  made  up  not  of  one  but  of  two  operators 
who,  in  addition,  were  not  only  lathe  hands  but  tool 
makers  as  well.  Both  men  worked  under  constant  super- 

vision of  a  competent  observer  who  was  a  technical  grad- 
uate with  years  of  practical  experience.  To  further 

insure  the  accuracy  of  the  test,  other  engineers  checked 
the  data  and  operations  at  frequent  intervals  so  that 

the  "human  element"  was  made  constant  in  so  far  as  it 
was  possible. 

Variable  Factors  in  the  Tests 

By  a  review  of  the  above  thirteen  elements  and  the 
brief  discussion  of  the  manner  in  which  they  affected 
the  test,  it  will  be  seen  that  only  two — chemical  com- 

position of  the  tool,  and  duration  or  length  of  cut — 
remained  variables.  This  condition,  then,  formed  the 
basis  of  the  test. 

Possibly  it  will  occur  to  the  reader  to  ask,  "How 
long  did  it  take  to  run  this  test?"  To  answer  this  the 
following  data  are  submitted: 

The  time  that  elapsed  from  the  date  on  which  it  was 
decided  to  run  the  test  until  the  work  was  all  completed 
and  the  data  compiled  was  five  months,  in  round  figures. 
The  actual  number  of  cylinders  turned  with  the  test 
tools  was  1,251  while  another  150  were  machined  by 
special  tools  in  determining  the  correct  feed  and  dura- 

tion of  cut  for  the  test  proper.  All  told,  then,  1,400 
cylinders,  or  1,690  ft.  of  5Mn.  medium-carbon  steel, 
were  machined  in  this  test. 

Employees'  Want  Ads  Add  to  Interest 
in  the  Plant  Paper 
By  Frank  H.  Williams 

V/hen  a  manufacturing  concern  issues  a  house  organ 
or  plant  paper  ostensibly  "by  and  in  the  interests  of 
our  employees"  the  attitude  of  the  editor  is  often  too 
much  that  of  an  outsider  looking  in  instead  of  an 
insider  making  the  wheels  go  round.  The  editor  puts 
into  the  publication  what  he  thinks  the  employees 
should  be  interested  in.  And  because  his  thinking  is, 
quite  frequently  not  correct,  the  employees  have  no 
interest  in  the  paper;  it  is  seldom  read  and  is  prac- 

tically a  waste  of  money. 

Now  the  way  to  issue  a  plant  paper  "by  and  in  the 
interest  of  the  emplo^^ees"  is  to  put  into  it  the  material 
the  employees  want  put  into  it.  If  they  don't  care  a 
snap  of  their  fingers  about  the  opinions  of  the  editor 
regarding  this,  that  and  the  other  thing,  then,  by  all 
means,  cut  out  all  such  stuff.  But  if  they  are  inter- 

ested in  their  own  personal,  intimate  problems,  then 
get  some  of  these  problems  into  the  publication  as 
quickly  as  possible. 

One  of  the  most  effective  and  successful  methods  of 
giving  a  personal,  intimate  touch  to  the  plant  paper 
is  by  the  use  of  free  want  ads  by  means  of  which  the 
employees  can  offer  for  sale  such  things  as  they  wish 
to  dispose  of. 

Such  acts  will  invariably  arouse  interest  among  the 
employees.  Jim  Smith  wants  to  see  what  Bill  Jones 
has  to  sell  and  Bill  Jones  is  interested  in  seeing  that 
Walter  Brown  is  offering  for  sale  the  very  thing  he  is 
looking  for.  In  the  very  nature  of  things  man's  innate 
curiosity  regarding  his  fellovraien  and,  particularly, 
his  curiosity  regarding  his  fellow  employees,  will  make 
such  a  department  read  from  beginning  to  end. 

Furthermore  such  a  department  has  a  warmth  and 
interest  which  column  after  column  of  admonitions  to 
be  careful  in  the  use  of  tools  and  the  values  of  punc- 

tuality, could  never  have. 
But  what  sort  of  things  would  employees  advertise 

for  sale  in  such  a  department? 

Well,  here's  a  typical  lot  of  want  ads  taken  bodily 
from  a  department  of  this  sort  conducted  in  a  plant 

paper: 
FOR  SALE — Child's  iron  bed,  springs  and  mattress.  In- 

quire of  William  Schulte,  Sundries  Stock  Room. 
FOR  SALE — One  Duntley  Pneumatic  Sweeper,  in  good 

condition,  $2.00;  one  Richmond  Vacuum  Cleaner,  A  No.  1 
condition,  $25.00.     If  interested  see   Sundries   Dept. 
FOR  SALE — Walter  Mead  used  to  be  a  chicken  fancier, 

but  for  some  unknown  reason  he  has  developed  a  strain  of 
non-layers ;  consequently  he  has  decided  to  quit  the  business. 
If  you  need  a  good  fat  hen  for  Sunday  dinner,  let  him  know. 
FOR  SALE — A  large  quantity  of  old  nails,  various  sizes, 

one  cent  per  pound.     See  the  Sundries  Scrap  Dept. 
FOR  SALE — Bull  terrier  pups.  See  Harold  Crudes,  Fac- 

tory ofRce  force. 

FOR  SALE — The  motorcycle  you  have  seen  me  come  to 
work  on  during  the  past  year.  I  have  bought  a  Ford. 
W.  E.  Jenkins,  Boiler  Shop. 

FOR  SALE — Since  the  death  of  our  infant  son  my  wife 
and  I  have  decided  to  break  up  housekeeping  and  go  to 
boarding.  We  will  sell  all  our  household  furniture. 
F.  R.  Smith,  Pattern  Shop. 

Want  ads  like  these  give  a  lot  of  better  insight  into 
the  doings  of  the  employees  signing  the  ads  than 

would  almost  any  number  of  "personals"  in  the  daily 
papers.     They  have  a  real  pull,  a  very  real  reader- 
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interest.  In  addition,  of  course,  they  are  oi  a  very 
decided  benefit  both  to  the  advertisers  and  to  the 

parties  contemplating  purchase  of  such  goods  as  are 
advertised. 
Want  ads  of  this  character  are  one  way  of  giving 

the  employees  the  things  they  want  to  get  in  the  plant 

paper.  It  is  one  way  of  issuing  the  paper  "by  and  in 
the  interests  of  the  employees."  And  the  more  things 
of  this  sort  the  editor  of  the  plant  paper  can  inject 
into  the  publication,  the  more  interest  the  employees 
will  take  in  the  publication  and  the  more  they  will 
respond  to  any  suggestions  that  are  made  to  them 
through  the  paper. 

The  "outside"  attitude  in  the  conduct  of  a  plant 

paper  is  fatal  to  its  success.  It  is  the  "inside"  atti- 
tude— the  attitude  of  working  right  with  the  men  and 

trying  to  help  them  through  the  stuff  that  is  put  into 
the  paper — that  makes  the  employees  wait  with  ex- 

pectancy for  the  publication  date  and  grab  the  paper 
with  a  real  thrill  when  it  does  come  out. 

Preaching,  nagging  and  suggesting  from  the  men 
higher  up  never  gets  a  plant  paper  anywhere,  except 
into  the  ash  heap.  It  never  makes  the  employees  feel 
anything  but  unkindly  toward  the  paper,  the  editor 
and  the  people  responsible  for  getting  it  out.  So  the 
farther  away  the  editor  gets  from  the  preaching 
proposition  the  more  of  a  success  he  will  make  of  his 
task. 

Try  the  "free  want  ad"  column  in  the  plant  paper. 
Work  it  up  by  personal  talks  with  the  men,  if  neces- 

sary. Soon  it  will  prove  so  useful  to  the  men  that 
it  will  need  no  assistance.  And  then  watch  how  much 
more  interest  the  employees  take  in  the  paper  than 
they  ever  have  before. 

Grinding  Milling  Cutters  in  Place 
By  F.  C.  Hudson 

The  illustration  shows  the  use  of  a  portable  electric 
grinder  for  sharpening  the  teeth  of  inserted  milling 
cutters  in  place  on  the  machine.  The  grinder  is  mounted 
in  the  milling  machine  vise  with  the  wheel  uppermost. 
Adjustment  to  and  from  the  cutter  is  made  by  moving 
the  knee  of  the  machine  up  or  down. 

This  enables  each  tooth  to  be  ground  to  an  even 

g;.,:  oing  milling  cutters  in  place 

length  and  then  the  clearance  is  readily  ground  by  tilt- 
ing the  grinding  head  to  the  desired  angle.  Feeding  the 

table  in  and  out  onlthe  knee  grinds  the  clearance  across 
the  whole  face  of  the  tooth.  This  is  one  of  the  ingenious 
devices  seen  in  the  new  shop  of  the  Davenport  Machine 
Tool  Co.,  Rochester,  N.  Y. 

Choosing  Teachers  for  Vocational 
Schools 

By  William  T.  Elzinga 
■yjce  Principal  and  Machinist  in  Charge  Tamalpais 

Vocational    School,    Mill    Valley,    Cal. 

The  Tamalpais  Vocational  School  was  one  of  the 
first  to  be  organized  in  the  West  under  the  Smith- 
Hughes  act  and  has  been  in  operation  since  1917. 

The  following  trades  are  taught:  General  machinist, 
toolmaking,  electrical  machinist,  electrician,  carpentry*, 
joinery  and  mill  work,  and  machine  and  tool  drafting 
and  design. 

^  The  machine  shop  produces  special  tools  and  attach- ments for  firms  in  nearby  cities  and  does  many  odd  jobs 
for  truck  repair  and  jobbing  shops,  thereby  giving  its 
student  apprentices  practical  commercial  work  and 
greatly  reducing  the  net  cost  of  conducting  the  school. 

Tamalpais  students  do  not  worry  about  the  amount 

of  "credit"  they  vdll  get  for  their  school  training,  for 
they  are  much  in  demand  in  general  machine  shops,  tool 
and  die  shops,  garages,  etc.,  and  by  gunsmiths,  and  in- 

strument repairmen. 
The  organizers  of  the  Tamalpais  school,  believing  that 

the  field  for  vocational  training  lay  to  a  greater  extent 
along  the  line  of  machinery  building  and  the  metal 
trades  than  any  other,  placed  a  machinist  in  charge; 
and  it  is  in  this  respect,  the  writer  believes,  that  other 
schools  are  making  a  mistake. 

The  old  idea  of  the  manual  training  school  has  per- 
sisted and  many  of  our  vocational  schools,  in  this  part 

of  the  country  at  least,  are  in  charge  of  the  same  clas.s 
of  men  as  were  at  the  head  of  the  former  schools — 
excellent  builders  of  tabourets  and  coat  hangers,  but 
hardly  possessing  the  broad  vision  and  intensive 
mechanical  training  that  is  essential  to  success  as  a 
teacher  of  youth  in  the  more  intricate  trades  that  make 
up  the  curricula  of  the  vocational  schools. 

The  object  of  the  manual  training  school  was  not  to 
teach  a  definite  trade  but  to  impart  a  degree  of  manual 
dexterity  and  inculcate  a  habit  of  application ;  the  foun- 

dation, so  to  speak,  upon  which  definite  trades  could 
later  be  built.  For  this  purpose  the  wood  worker  was 
qualified,  provided  he  possessed  the  knack  of  imparting 
information  to  others  and  the  necessary  personality  to 
attract  and  hold  the  respect  and  attention  of  his  pupils, 
but  at  best  the  effect  of  manual  training,  unless  later 
supplemented  by  the  teaching  of  a  definite  trade,  was  a 
smattering  of  knowledge  of  things  mechanical  and  a 

tendency  upon  the  part  of  the  school  graduates  to  de- 
velop into  a  jack-of-all-trades. 

That  the  gravitation  of  this  class  of  men  toward  posi- 
tions of  responsibility  in  vocational  education,  though 

natural,  is,  in  the  writer's  estimation,  a  condition  that  is 
not  likely  to  bring  about  the  best  possible  results,  and 
if  we  wish  to  reap  the  greatest  benefit  from  the  new  law 
it  behooves  us  all  to  use  our  voices  and  efforts  to  place  in 
charge  of  these  institutions  the  men  who,  by  training 
and  education,  are  best  fitted  to  teach  the  trades  the 
vocational  schools  are  designed  to  impart. 
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Wheelbarrow  Standards 
By  ELMER  W.  LEACH 

This  is  not  a  story  about  stakes  or  standards  for 
wheelbarrows  or  how  they  are  made.  Wheel- 

barrow standards  may  not  be  the  same  in  aU 
machine  shops.  Some  men  do  their  work  as 
though  they  tvere  pushing  wheelbarrows;  and 
they  ought  to  be.  Other  men  do  their  work  only  to 
the  accuracy  with  which  wheelbarrows  are  made; 
they  too  ought  to  be  pushing  wheelbarrows. 
Sometimes  the  boss  is  the  instigator  of  such 
standards;  he  ought  not  to  push  a  wheelbarrow, 

he  should  dig  post  holes — it's  less  abstruse. 

EVERY  mechanic  or  worker  about  a  manufac
tur- 

ing plant  who  has  ambition  enough  to  be  seriously 
looking  forward  to  something  better  latter  on  has 

doubtless  said  to  himself  a  thousand  and  one  times, 

"Believe  me,  when  I  get  into  that  little  shop  of  my  own, 
I'm  going  to  run  things  a  lot  different  from  the  way 

they're  run  around  this  place." 
While  we  are  still  working  for  someone  else,  we  con- 

stantly acquire  knowledge  which  will  assist  us  to  a 
successful  career 
when  we  do  launch 
out  for  ourselves ; 
and,  if  we  keep 
our  eyes  open  we 
also  observe  many 

systems,  and  prac- 
tices which,  in  our 

opinion,  "aren't 
just  right."  My 
partner  and  I  had 
worked  together 

in  a  large  manu- 
facturing plant 

for  five  years  be- 
fore we  started  in 

business  for  our- 
selves with  a  sim- 

ilar yet  original 
line  of  machinery. 
During  the  time 
I  had  been  in  the 
war  my  partner 
had  held  a  respon- 

sible position  in  a  -«»ey 
large  factory  de- 

voted to  war  work.  When  I  returned,  and  we  worked 
out  the  details  of  carrying  into  reality  the  plans  we  had 
made  long  before,  I,  with  army  discipline  and  thorough- 

ness still  shewing  its  effects,  said,  "We  must  be  syste- 
matic" and  my  partner,  profiting  from  his  experience 

in  meeting  the  exacting  requirements  in  the  manufac- 

ture of  155's  and  other  ordnance,  said,  "We  must  be 

particular." Our  former  employer  had  often  made  the  remark  to 

me,  "Why  should  a  fellow  make  wheelbarrows  with 
the  same  precision  as  though  they  were  Elgin  watches?" 
He  might  have  been  right,  if  he  had  been  making 
wheelbarrows,  but  his  line  of  machinery  was  some- 

thing far  more  complicated. 

I  have  never  been  in  a  wheelbarrow  plant,  but  I  do 
not  expect  the  men  use  micrometers  or  dial  indicators 
in  making  the  parts.  And  the  entire  force  of  some 

200  men  in  this  plant  seemed  to  have  caught  the  boss' 
idea  of  "wheelbarrow  standards." 

Working  Without  Blueprints 

They  were  neither  particular  nor  systematic.  Their 
line  of  machines  required  about  600  different  castings 
and  200  steel  parts;  and  yet,  with  all  this  variety,  not 
a  single  man  in  the  shop  had  ever  seen  a  blueprint  of 
one  of  those  several  hundred  parts.  Instead  of  ma- 

chining the  parts  as  they  should  have  been  machined, 
the  men  were  permitted  to  be  content  with  turning 
them  out  "b'guess  and  b'God."  And  instead  of  assem- 

bling the  machines  as  such  work  should  have  been  done, 

they  merely  "slapped  them  together." 
The  men  had  no  "mikes"  because  the  foremen  did 

not  require  them  to  work  to  such  close  measurements; 
and  as  for  limits,  the  only  limits  I  was  ever  able  to 

observe  were  "the  same  as  the  last  batch." 
The  time-keeping  and  cost-keeping  department  em- 

ployed four  or  five  people.     One  young  man  did  nothing 
but  write  shop  or- 

ders.    A   machin- 
ist would  come  to 

him  and  say,  "I'm going  to  start  in 
on  500  clutch  pul- 

leys now" ;  where- upon   the    young 
man  would  write 

out    an    order    to 
machine  500  clutch 

pulleys.     Along 

would    come    an- 
other fellow  with 

the     story,     "I'm just  starting  in  to 
mill    1,000    clutch 

dogs,"  and  prompt- 
ly he  would  get  an 

order  forthe  1,000 
dogs.    Now  every 

time  a  clutch  pul- 
ley  went   onto   a 

machine  a  clutch 

dog     went     also, 
and  yet  no  one  had 

ever  assumed  the  responsibility  of  inquiring  why  a  man 

should  tie  up  the  milling  machine  for  two  days,  work- 
ing on  500  more  clutch  dogs  than  there  would  be  pul- 
leys for  when  the  parts  got  back  to  the  assembly  floor. 

Another  young  man  who  ranked  as  time-keeper  made 
several  trips  through  the  plant  during  the  day  asking 
the  men  what  they  had  been   doing  and  putting  the 
dope  down  on  yellow  time  slips.     In  this  way  he  got  a 
yellow  sheet  for  milling  the  clutch  dogs  and  two  more 
for  the  two  turning   operations   on   them.     He  would 
wait  a  couple  of  days  for  safety  and  then  compute  the 
cost  of  a  clutch  dog. 

But  usually  about  a  week  later  another  yellow  slip 
would  come  straggling  in  showing  up  a  drilling  opera- 
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tion  on  clutch  dogs.  There  was  the  rub!  He  had 
waited  until  no  more  yellow  sheets  came  in  on  clutch 
dogs  and  so  supposed  the  parts  were  finished.  No  one 
had  ever  assumed  the  responsibility  of  learning  just 
how  many  operations  there  were  in  machining  a  clutch 
dog  and  just  what  they  were. 

I  suggested  once  to  the  boss  that  we  get  after  just 
that  information,  and  he  threw  up  his  hands  in  holy 

horror  and  exclaimed,  "What!  on  800  different  parts? 
Why  it  would  take  ten  clerks  to  get  the  dope  and  tan 

more  to  keep  it  up  to  date." 

Things  That  Are  Right  and  Things  That  Are  Wrong 

And  so  all  along  down  the  line  the  plant  was  permitted 
to  run  along  in  that  easy-going,  slip-shod  manner. 

Men,  that  sort  of  thing  is  wrong,  all  wrong.  Those 
people  have  been  successful  not  because  of  themselves 
but  in  spite  of  themselves.  Right  down  the  center  of 
this  v/hole  universe  is  a  straight  line,  and  on  one  side 
of  it  are  things  which  are 
right,  and  on  the  other  side 
of  it  are  things  which  are 
wrong.  Old  Kaiser  Bill  tried 
to  mix  up  the  system  and 
put  some  of  the  wrong 
things  over  on  the  right 

side,  and  he  got  himself  "in 
Dutch"  both  figuratively 
and  literally.  And  men  who 

are  satisfied  to  run  per- 
fectly good  machine  shops 

on  half  production  or  less 
by  being  content  with 
"wheelbarrow  standards" 
are  deliberately  mussing  up 
the  system  by  trying  to 
make  something  right  out 
of  something  that  is  unmis- 

takably wrong.  Temporar- 
ily those  people  are  fooling 

themselves,  but  they  aren't 
fooling  their  customers.  I 
know — for  I've  sold  their 
goods  on  both  coasts.  And 

that  was  the  plant  where  my  partner  and  I  "grew  up"  in 
the  manufacturing  game.  No  wonder  we  want  to  be 
systematic  and  particular  in  our  own  shop. 
We  have  now  been  in  the  game  for  ourselves  for 

nearly  a  year,  and  we  have  five  men  on  the  payroll  be- 

sides ourselves.  Just  a  small  shop,  you  see,  but  we've 
got  a  shop  that  we  are  proud  of,  and  we've  developed  a 
business  which  has  sent  our  goods  all  over  this  country 
and  overseas  too. 

Common-Sense  System 

What  bits  of  system  we  use  in  our  plant  I  like  to  call 

"common-sense  system."  Some  day  I  plan  to  write  a 
book  on  "Sensible  System  for  Small  Shops."  It  would 
at  least  have  a  pretty  title.  But  seriously,  I  have  tried 
to  make  our  methods  sensible  and  very  definite  so  we 
would  always  know  just  where  we  stood  and  where  we 
were  getting;  or,  in  other  words,  so  we  could  tell  what 
the  men  were  doing,  when  they  had  done  it,  and  how 
much  it  had  cost  us. 

In  the  first  place,  on  our  sixty  or  seventy-five  differ- 
ent parts  we  know  just  how  many  operations  there  are 

to  each  o:  ■    and  on  just  what  machine  tools  they  are 

with  A    blueprint 

performeo.  Now,  from  our  joo  cards  we  know  what 
the  operations  are  costing,  and  when  a  man  falls  very 
far  below  the  average  we  find  out  what  the  trouble  is. 

It  is  -an  easy  matter  to  order  the  castings  from  the 
foundry  in  the  proper  quantities  to  complete  a  specified 
number  of  machines,  and  the  individual  jobs  for  each 
man  and  each  machine  tool  are  laid  out  for  days  ahead 
so  that  the  stuff  will  come  to  the  assembly  benches  in 
the  right  order,  in  the  correct  amounts,  and  at  the 
right  time. 

Under  our  system  if  we  were  to  machine  500  clutch 
dogs,  I  would  make  out  a  card  which  I  call  a  Factory 
order  and  on  which  the  four  operations  would  be  listed 
with  places  for  dates  completed  and  cost  of  each.  Four 
job  cards  would  then  be  made  out,  one  for  each  opera- 

tion, and  filed  on  a  rack  according  to  the  machine  tool 
on  which  the  job  is  to  be  done. 

So  the  milling  machine  man  doesn't  come  to  me  and 
tell  me  he  is  going  to  start  in  on  some  clutch  dogs. 

When  he  comes  for  a  job  I 
see  what  card  is  on  top  on 
the  milling  file,  and  I  give 
him  that  card  together  with 
a  blueprint  mounted  on 
sheet  metal  and  protected 
from  dirt  and  grease  with  a 
good  coat  of  shellac.  When 
a  man  turns  in  a  job  card, 
I  check  it  off  on  the  factory 
order  and  put  down  the  cost 
of  each  piece.  When  we 
want  to  know  what  is  hold- 

ing up  certain  parts  we  can 
tell  at  a  glance  just  what 
has  been  done  on  them  to 
date.  On  the  clutch  dogs, 

supposing  we  made  such 
pieces,  when  four  job  cards 
had  been  turned  in  and 
checked  off  we  would  know 
definitely  that  the  clutch 
dogs  were  finished.  Now 
there  may  not  be  another 
shop  that  could  handle  its 

job  routing  ana  time  keeping  exactly  as  we  do;  but 

here  is  the  idea — it's  clean-cut,  and  it's  definite. 

Man-Hours  Can  Be  Computed 

Then  too,  by  knowing  the  various  operations,  we  are 
able  to  compute  the  man-hours  for  each  machine  tool 
for  any  desired  production.  When  we  were  making 
but  one  machine,  I  figured  that  there  were  80  man-hours 
of  milling  machine  work  for  each  hundred  machines 
made.  Our  shop  runs  54  hours  a  week,  so  I  knew 
we  could  not  possibly  turn  out  more  than  270  machines 
a  month. 

Consequently,  when  we  desired  to  increase  our  pro- 
duction beyond  that  figure  we  didn't  blindly  buy  two  or 

three  new  lathes  with  a  vague  idea  that  they  would 
help  us  get  out  more  machines.  We  knew  exactly  what 
to  do.  The  milling  machine  had  to  be  relieved,  so  we 
boi  ght  a  small  shaper  and  turned  some  of  the  milling 
machine  work  over  to  it. 

As  for  our  being  particular,  our  drawings  give  meas- 
urements in  thousandths  and  show  allowed  limits  on 

all  finished  surfaces.  The  men  set  up  the  jobs  with 
indicators  and  measure  their  work  with  micrometers. 

him  -that  card  ta-^the»' 
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It  pays  many  times  over  when  the  parts  come  to  the 
assembly  benches,  and  the  assemblymen  know  for  cer- 

tainty that  the  parts  will  surely  fit  without  a  lot  of  fil- 
ing and  grinding  and  cussing. 

Men  do  not  go  into  business  for  the  fun  of  it.  In 

fact,  there  isn't  so  much  fun  in  being  in  business  as 
there  is  work — and  downright,  honest,  hard  work  at 
that.     No,  men  go  into  business  to  make  money. 

So  we  would  not  bother  with  any  system  at  all  nor 
hold  our  men  to  any  degree  of  exactness  if  we  were 

losing  money  by  it.  We're  not  losing  money  by  it — 
we're  saving  money. 

It  shows  up  all  down  the  line.  As  soon  as  the  men 
get  the  idea  they  take  pride  in  their  careful  work  and 
in  the  neat,  exact  machines  they  turn  out.  And  our 
customers  are  intelligent  enough  to  notice  the  quality 
of  our  products. 

"Built  up  to  a  standard,  not  down  to  a  price,"  is  the 
little  expression  we  have  taken  as  our  slogan,  and  it  is 
not  an  advertising  idea  alone,  but  the  definite  policy  and 

guarantee  of  our  company.  We  have  shipped  out  hun- 
dreds of  machines  in  the  past  year,  and  not  a  single  one 

of  them  has  ever  come  back. 
Now  there  is  a  lesson  in  this  little  article  to  every 

single  individual  who  may  chance  to  read  it,  no  matter 
whether  you  are  in  business  for  yourself,  or  whether 
you  are  working  for  the  fellow  who  is  in  business. 
Just  take  a  little  tip  from  one  who  has  gone  through 
the  experience  and  has  seen  the  results.  Be  systematic. 

Be  particular.     You'll  find  it's  worth  while. 

Packing  Machinery  for  Export 
By  B.  Caldwell 

Probably  the  most  often-repeated  complaint  of  foreign 
users  of  American  machinery  is  that  the  manufacturers 

do  not  properly  pack  their  machines  for  export.  Steve- 
dores in  loading  vessels  are  apt  to  handle  heavy  crates 

FIG.  1.   TRACTOR  TN  SKELETON  CRATE 

FIG.  3. AFTER  THE  TOP.  SIDES  AND  ENDS  OP  THE 
CRATE  HAVE  BEEN  REMOVED 
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FIG.  2.  THE  COMPLETED  CRATE 

FIG.   4.     THE  MOTOR  AND  FRAME 
(After  removing  other  parts  from  the  crate) 

of  machinery  rather  roughly  and  when  lowered  to  within 

two  or  three  feet  of  their  resting  place  in  the  vessel's 
hold  are  prone  to  let  them  come  down  with  "a  run." 
Then,  too,  slings  are  not  always  put  around  crates  in 
the  proper  places  and  when  the  crates  are  badly  bal- 

anced it  is  not  uncommon  to  have  them  slip  out  of  the 
slings.  This  and  the  breaking  of  slings  is  severe  on  the 
strength  of  the  package  and  the  method  of  packing. 

Many  articles  have  been  written  on  how  to  pack  ma- 
chinery for  export  properly,  some  of  which  have  appeared 

from  time  to  time  in  the  American  Machinist.  It  is  sel- 
dom, however,  that  we  are  able  to  present  to  our  read- 

ers better  illustrations  of  good  export  packing  than  the 
ones  here  shown  which  represent  the  method  used  by 
the  Hart-Parr  Company,  Charles  City,  Iowa,  in  packing 
its  tractors  for  export.  A  complete  tractor  is  contained 
in  the  crate  in  the  illustration,  the  crate  having  a  meas- 

urement of  278  cubic  feet. 

The  Woes  of  a  Checker 
By  Henry  R.  Bowman 

A  checker  has  to  find  other  people's  mistakes.  If  he 
finds  any,  the  one  who  made  them  gets  peeved;  if  he 

doesn't  find  them  and  they  go  through,  the  man  higher 
up  gets  peeved  and  calls  the  checker  up  (or  down)  on 
the  carpet;  the  men  in  the  shop  chuckle  with  glee  and 
the  man  who  made  the  mistake  asks  him  why  in  blazes 

he  didn't  catch  it,  as  that's  what  he's  paid  for. 
He  has  to  know  more  than  a  query  column  editor; 

carries  the  responsibilities  of  the  world  on  his  shoulders, 

and  gets  about  the  same  pay  as  the  colored  "gemmen" that  whacks  a  mule. 
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Liberty  Motor  Connecting-Rods 
By  H.  a.  CARHART,  M.  E., 
Lincoln   Motor  Co.,  Detroit,  Mich. 

The  machining  of  Liberty  motor  parts  involves 
many  problems  which  are  similar  to  those  used  in 
other  motors  and  which  for  this  reason  are  of 
special  interest.  In  order  to  give  as  much  data 
as  possible  in  condensed  form,  we  have  adopted 
the  new  method  of  presentation  shown  herewith. 

The  connecting-rods  for  the  Liberty  motor  present 
numerous  production  problems,  as  can  be  seen  from  the 
construction  of  the  rod  in  Fig.  1.  The  center  or  plain 
rod  is  compara- 

tively easy,  but  the 
various  operations 
on  the  forked  rod 

require  many  spe- 
cial fbrtures  and 

tools.  The  varia- 
tion in  the  forgings 

made  it  necessary 
to  lay  out  the  rods 
so  as  to  be  sure 

that  the  proper  dis- 
tances would  be  se- 

cured from  the 

small  end  or  piston- 
pin  boss.  This  op- 

eration was  per- 
formed in  the  fix- 

ture, shown  in  Fig. 
2,  which  consisted 
of  a  cast-iron  plate  16  in.  square,  on  which  were  mounted 
one  stationary  and  one  movable  block.  Through  the  cen- 

ter of  the  block  A  is  an  eye-bolt  B  which,  when  used  in 
conjunction  with  the  pin  and  thumb  nut  C,  clamps  the 
previously  milled  locating  spot  on  the  fork  so  that  the 
templet  D  can  be  used  for  checking  the  length  and  loca- 

tion of  tht  bolt  bosses,  as  well  as  the  distance  from  the 

FIG.    1.      THE   COXNECTIXt;-RODS 

bosses  to  the  locating  spot  on  the  piston-pin  boss.  The 
side  of  the  fork  was  then  covered  with  blue  chalk  and 
a  marking  tool  used  to  give  the  proper  location  from  the 

"7  r~^ 

FIG. 
ROD-TESTING   PLATE 

top  of  the  bolt  boss.    This  marking  is  used  in  locating 
the  rod  in  the  fixture  on  the  next  operation. 

These  rods  are  finished  all  over  in  order  to  secure 
uniform  weight  for  balancing  and  also  to  reduce  the 
weight  to  a  minimum.  The  tolerances  were  very  small 
in  most  cases  and  an  excellent  finish  required.  As  no 
shims  are  used  in  connecting-rod  or  outer  bearings  in 
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FIG.   4.     DETAILS  OF  MILLING   CLTTER 
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airplane  practice,  the  cap  which  is  cut  from  the  end  of 
the  rod,  is  bolted  solidly  to  the  rod  and  is  considered  as 
a  part  of  it  in  future  operations.  The  cap  and  rod  are 
numbered  so  that  the  proper  parts  may  be  kept  together 
up  to  and  including  the  final  assembly  of  the  motor. 

The  fixtures  used  in  the  various  operations  on  the 

connecting-rod  are  shown  for  the  most  part  in  the  half- 

FIO.   3.      MILLING  FIXTURE   FOR   FORKED   ENP 

tone  reproductions.  Some  of  these  are,  however,  shown 
in  detail  in  order  to  illustrate  how  some  of  the  produc- 

tion problems  were  solved. 
Details  of  the  holding  fixture  are  shown  in  Fig.  3. 

This  must  necessarily  be  a  substantial  fixture,  as  it 
withstands  the  cutting  stress  of  milling  out  the  forked 
end.     This  consists  of  a  heavy  casting  A  vdth  horns 

'Sie 

FI(!.    5.      STRADDLE-MILLING   FIXTURE 

which  project  upward  to  guide  the  clamping  bar  B, 
which  is  hinged  at  C.  This  carries  hardened-steel  jaws 
which  clamps  the  sides  of  the  large  end  of  the   rod. 
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FIG.    6.      FIXTURE  FOR   STRAIGHTENING   ROD 

Across  the  top  of  the  fixture  is  the  heavy  strap  D,  by 
means  of  which  the  setscrew  E  forces  the  arm  B  down 
onto  the  rod.  The  screw  F  also  helps  to  steady  the  rod, 
the  support  G  acting  on  the  opposite  side.     The  small 
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MILL  LOCATING  AND  CLAMPING  SURFACES  ON  LARGE 
END  OF  ROD  BOTH  TOP  AND  BOTTOM  OP  PORK 

Model  A  Briggs  milling  macliine ;  l}-in.  arbor;  five  cutters; 
two  3  X  3J-ln.  side  mills;  two  2?  x  i-in.  plain  cutters,  one  3  x 
:'-in.  spiral  slab  mill.  Rods  arc  clamped  on  channel,  located 
lengthwise  against  pin  at  piston-pin  end.  Locating  surface  milled 
fin  one  side ;  rod  is  then  turned  and  clamping  surface  milled. 
Cutter  speed,  61  r.p.m.  feed.  0.033  in.  per  revolution.  Production. 
150  rods  per  9  hr.  per  machine 

MILL  LOC.VTING  SURFACE  ON 
PISTON-PIN  BOSS 

No.  2  Cincinnati  milling  machine:  IJ-ln.  arbor;  two  8-in.  in- 
.srrted-blade  cutters.  Two  fixtures  one  rod  clamped  in  each.  Lo- 

cated by  V-block  at  small  end  and  surface  milled  on  fork 
Cutter  speed,  55  r.p.m.  ;  feed.  0.043  in.  per  revolution.  Capacity. 
450  rods  in  9  hr.  per  machine. 
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MILL.  LOCATING  SPOT  ON  TOP  OF  PISTON-PIN  BOSS 
No.  2  Cincinnati  milling  machine  with  adapter  and  4-in.  end 

niill.  Two  rods  in  fixture,  clamped  on  channel  section.  Rods  lo- 
cated by  templets  A  and  B  and  previous  markings.  Cutter  .spood, 

60  ft.  per  minute;  feed,  0.043  in.  per  revolution.  Production.  650 
to  700  rods  in  9  hr.  per  machine. 

ROUGH-MILL  ENDS  OP  PISTON-PIN 
Model  B  Briggs  milling  machine;  IJ-in.  arbor;  four  8-in. 

cutters.  Rod  located  by  tongues  A  and  B,  with  hardened  inserts 
inside  fork.  Hardened  pin  fits  bottom  of  fork.  Small  end  rests 
on  equalizing  blocks.  Cutting  speed,  80  ft.  per  minute ;  feed,  0.023 
in.  per  revolution.  Production,  650  rods  in  9  hr.  per  machine. 
F'inish-railled  in  same  way. 

end  comes  in  contact  with  the  stop  screws  K,  while  the 
large  thumb  screw  /  holds  this  end  in  place. 

Details  of  the  milling  cutter  for  machining  the  inside 
of  the  fork  are  shown  in  Fig.  4.  The  outside  diameter 
is  15  in.  and  it  is  interesting  to  note  how  well  the  cut- 

ters are  supported,  the  body  being  only  i^  in.  smaller 
than  the  cutter  itself.  An  Interesting  straddle-milling 
fixture  is  shown  in  Fig.  5. 

Even  with  the  utmost  care,  there  was  a  tendency  for 
the  rod  to  twist  slightly  out  of  shape  after  the  milling  of 
the  inside  of  the  channel  which  made  the  H-section. 
This  required  a  special  straightening  operation,  the  rod 
being  clamped  on  the  fixture.  Fig.  6,  by  one  fork  at  A, 
locating  against  the  outside  of  the  fork,  and  kept  in 
that  position. 

A  *-in.  lead  hole  is  drilled  in  the  piston-pin  boss  to 

guide  tl"c  larger  drill,  a  man  or  woman  handling  500 
rods  in  a  9-hr.  working  day,  with  a  cutting  speed  of 

ROUGH-MILL  INSIDE  OF  FORKS  AND  FINISH-BOTTOM 
Model  B  Briggs  milling  machine;  21-in.  arbor;  two  14-in.  in- 

serted-blade  cutters,  25-(leg.  angle  blade,  1-in.  radius  on  point. 
Large,  double  fixture ;  two  fixtures  to  machine  ;  rods  located  by 
holt  bos.ses  and  sidrs  of  pin  boss  and  .«pot  on  end.  Details  in 
Fig.  2.  Cutting  speed,  60  ft.  per  minute ;  feed.  0.054  in.  per 
revolution.     Production,  150  rods  in  9  hr.  per  machine. 
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STRADDLE-MILL  END  OP  BOLT  BOSSES 
No.  2  Cincinnati  milling  machine;  1-in.  arbor;  two  4  x  8-in.  side 

mills.  Two  fixtures.  Clamp  bolt  boss  with  sparing  block  A 
between  forks,  drawn  against  outside  of  fork.  Small  end  sup- 

ported by  hardened  ground  pins.  Second  cut  located  from  first 
cut.  Cutting  speed,  60  ft.  per  minute;  feed,  0.090  in.  per  revolu- 

tion.    Production,   275  rods  in  9  hr.  per  machine. 

45  ft.  per  minute  and  a  feed  of  0.005  in.  per  revolution. 
After  the  milling  of  the  slope  of  the  channel  and  the 

channel  edges,  the  rods  are  burred  all  over,  using  a 
flat  mill  file,  steel  scrapers,  and  rubbing  with  sandpaper 
to  remove  all  sharp  edges.  One  man  can  burr  115 
rods  in  9  hrs.  Careful  inspection  then  follows  to  see 
that  all  dimensions  check  with  the  gages,  the  thick- 

ness of  the  web  at  the  crotch  being  checked  with 
micrometers. 

The  rod  is  next  sandblasted  to  give  an  even  finish, 

blending  all  surfaces.  A  Sly  rotary-table  sandblast  is 
used  with  an  8-ft.  table  holding  150  rods.  Each  rod  is 
turned  four  times  so  as  to  face  the  blast,  two  men  re- 

quiring 48  min.  for  this  work.  White  silica  sand  and  a 
pressure  of  190  lb.  is  used. 

Owing  to  the  light  silver-gray  color  after  sandblast- 
ing, cracks  and  other  defects  are  easily  detected,  so  that 

the  rods  are  again  inspected  for  this  purpose. 
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ROUGH-MILI^  SIDE  OF  CHANNEL  AND  RADIUS  AT-  FORK 
No.  2  Cincinnati  milling  machine;  IJ-in.  arbor ;  two-.  23  x  21- 

in.  spiral  slab  mills.  Located  by  top  of  bolt  "boss  and  side  of piston-pin  boss.  Then  turn,  locating  against  end  of  bolt  boss 
and  side  of  channel.  Held  by  bolt.s  through  spacers  A  and  B  and 
clamping  washer  C.  Cutting  speed.  60  ft.  per  minute":  feed,  O.07O in.  per  revolution.  Production,  120  in  9  hr.  per  machine,  rough- 

ing ;  finishing,   150  rods  in  9  hr.  per  machine. 

MILL  EDGES  OP  CHANNEL 

No.  1  Cincinnati  cone  milling  machine ;  14-ln.  arbor';  two  23 
X  25-in.  spiral  slab  mills.  Located  on  first  cut  by  side  of  fork  and 
end  of  piston-pin  boss.  Second  cut  in  other  side  of  fixture  ;  lo- 

cated from  edges  just  milled  ;  clamped  by  channel  sides  Cutting 
speeds,  90  ft.  per  minute ;  feed,  0.090  in.  per  revolution.  Produc- 

tion,  250   rod?  in   9  hr.   per  machine. 

PROFII-E  EDOES  OF  CHANNEL  NEAR   PISTON-PIN  BOSS 
No.   12  Leland-GitTord  profiling  machine;    l.',-in.   end   mill.      Lo- 

cated  on   edges   oi   channel.      Cutting  speed,    125   ft.   per   minute, 
hand  feed.     Production,  600  rods  in  9  hr.  per  machine. 

MILL  CHANNEL 
No.  2  Cincinnati  milling  machine;  14-in.  arbor;  two  3-in.  special 

side-milling  cutters  on  first  cut.  Locates  on  edge  of  channel  and 
end  of  bolt  boss  ;  clamps  on  sides  of  channel.  Second  cut  locates 
on  web  of  channel  and  end  of  bolt  boss.  Cutting  speed.  85  ft. 
per  min.  ;  feed,   0.035   in.   per  rev.      Production,    150   rods  daily. 

ROUGH-RORE  LARGE  END  :  DRILL  AND  REAM  SMALL  END 
Four-spindle  !^oote-Burt  drilling  machine ;  Wiard  chucks.  Bor- 

ing bar,  2.750  in.  for  large  end  ;  drill,  lij-in.  bore  in  small  end. 
Second,  reamers,  2.814  in.  and  1.40  in.,  are  used  ;  hollow  spacers 
A  between  forks.  Cutting  speed,  43  ft.  ped  minute:  feed,  0.016  in. 
per  revoluton.    Production,  90  rods  in  9  hr.  per  fixture. 

HOLLOW-MILL.  PISTON-PIN  BOSS 
No.  310  Baker  drilling  machine  ;  hollow-mill  with  bushing  which 

runs  on  center  guide  A  projecting  through  connecting-rod.  Stop 
pin  prevents  rod  from  turning.  Cutting  speed,  45  ft.  per  minute; 
feed,  0.020  in.  per  revolution.  Production.  500  rods  in  9  hr. 
per  machine.     Finished  In  same  way. 
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FORM-MILL  CAP  ENDS 
No.  3  Cincinnati  milling  macliine;  IJ-in.  arbor;  interlocking 

form  cutter.  Suspended  from  bolt  bosses,  locating  at  sides  shown 
at  A.  Held  by  spacing  washers  B  and  drawbar  C  through  hole. 
Cutting  speed,  75  ft.  per  minute ;  feed,  0.022  in.  per  revolution. 
Production,  225  rods  in  9  hr.  per  machine. 

FORM-MILL  BOLT  BOSSES 

No.  3  Model  A  Briggs  milling  machine  ;  1-in.  arbor  ;  four  form 
cutters,  23  in.  in  diameter.  Double  fixture  locating  from  side  of 
channel  and  end  of  bolt  bosse.s  Spacers  between  forks,  rods 
clamped  again.it  spacers  and  washers.  Cutter  thrust  taken  by 
stops  A  and  B.  Cutting  speed,  50  ft  per  minute ;  feed  0.051 
in.  per  revolution.     Production,  150  rods  In  9  hr.  per  machine. 

MILL  OUTSIDE   SMALL  BOSS 

No.   22  Garvin  vertical  milling  machine  ;   2-in.   left-hand  spiral 
mill.      Rod   held    on    pilot   pin   A    and   fits    in   block   B.      Fixture 
swings   by   hand   around   mill,   using  lever   C   to  stop   D.      Cutting 
speed,  135  ft.  per  minute     Production,  250  in  9  hr.  per  machine. 

ROUGH-  AND  FINISH-MILL  CHANNEL,   PISTON-PIN  END 
No.  2  back-geared  Cincinnati  milling  machine.  End  mill,  1.115 

in.  diameter ;  No.  10  B  &  S  taper  shank.  Rod  located  against 
edges  of  channel  and  pilot  in  piston-pin  hole.  One  Becker  milling 
machine  also  used.  Cutting  speed,  60  ft.  per  minute,  hand  feed. 
Production,   180  rods  in  9  hr.  per  machine. 

MILL  SLOPE  OF  CHANNEL  AND  EDGES 
No.  2  Cincinnati  milling  machine ;  IJ-in.  arbor ;  three  cutters, 

one  6  X  1.12  in.  in  center;  others,  5SS  x  S  in.  Rod  held  at  32 
deg.,  located  on  channel  web  inside  of  fork ;  by  plug  A  which 
fits  25-deg.  angle  of  inside  of  fork ;  arm  B  locks  rod.  Cutting 
speed.  55  ft  per  minute ;  feed,  0.043  in.  per  revolution. 

NITMBER  ROD  AND  CAPS 

Special   vise   and   fixture   holding  four   rods   so  bolt   bosses   lie 
horizontally.     Rod  stamped  with  A-in.  steel  letters  and  figures  on 
bolt  boss  in  two  places,  so  bolt  cap  and  rod  will  have  same  num- ber.    One  girl  stamps  600  rods  per  day. 
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An  Extension  for  a  Steel  Scale 
By  E.  a.  Dixie 

The  illustrations  show  an  exceedingly  handy  little 
attachment  for  the  ordinary  steel  scale.  At  first  glance 
one  would  conclude  that  it  is  the  product  of  some 

Yankee  mechanic's  brain;  however,  it  belongs  to  an 
English  lathe-hand  who  assured  me  that  it  was  in  com- 

mon use  in  the  shops  in  the  town  in  England  whence 
he  came. 

In  Fig.  1  the  parts  are  shown.  A  is  an  ordinary  6-in. 
scale.  Near  one  end  there  is  a  rectangular  opening  I  in. 
long  by  i  in.  wide.  The  scale  shown  is  a  hardened  one 
and  the  opening  was  drilled  and  then  filled  in  it.  A  flat 
drill  was  made  and  the  extreme  tip  hardened  and  drawn 
very  slightly.  If  such  a  drill  is  run  at  slow  speed  with- 

out any  lubricant  it  will  drill  anything  which  is  softer 
than  itself. 

The  member  B,  which  is  the  extension,  is  made  of  a 

piece  of  A -in.  round  drill  »od    ("silver  steel"  to  our 
I  British  cousins).  It  is  milled  flat  on  one  s

ide  so  that 

its  section  is  half  a  circle.  One  end  is  split  and  spread 
as  shown.  The  other  end  is  shaped  to  a  point.  In 
total  length  the  extension  is  the  same  as  the  scale.  The 
forked  ends  are  filed  or  ground  so  they  match  up  with 
the  one  end  of  the  scale  while  the  pointed  end  matches 
with  the  other. 

The  member  C  is  a  piece  of  thin-steel  tubing  whose 
outside  diameter  is  i  in.  and  whose  length  is  I  in.,  cor- 

responding with  the  width  and  length  of  the  slot  in  A. 
The  bore  of  C  is  very  slightly  larger  than  the  diameter 
of  the  drill  rod  from  which  B  was  made. 

The  member  D  is  a  small  flat  spring  made  of  steel, 
0.021  in.  thick  and  li  in.  long. 

To  assemble  the  device,  the  member  D  is  put  in  the 
member  C  and  the  member  C  is  then  inserted  in  the  slot 

in  the  scale  A.  The  extension  B  is  then  pushed  through 
the  hole  in  C,  where  it  projects  through  the  slot  in  the 
scale  A.  The  tool  then  appears  as  shown  in  Figs.  2 
and  3. 

The  ends  of  the  forks  indicate  the  amount  that  the 
pointed  end  projects  beyond  the  end  of  the  scale,  the 
reading  being  taken  from  the  graduations  on  the 
scale. 

When  using  the  device  as  a  depth  gage  the  extension 
is  pushed  out  beyond  the  amount  equivalent  to  the  depth 

FIG.  1,  THE  SCALE  AND  EXTENSION 

PIG.  2.  FRONT  OF  SCALE  AND  EXTENSION.  FIG.  3.  BACK 
OF  SCALE  AND  EXTENSION 

of  the  hole  or  recess  to  be  measured.  The  pointed  end 
is  then  inserted  into  the  hole  or  recess  and  when  the: 
pointed  end  strikes  the  bottom  the  extension  slides 
through  the  member  C  until  the  end  of  the  scale  touches 
the  face  of  the  work.  The  fork  ends  then  register  the 
depth  of  the  hole  or  recess.  The  small  spring  D  affords 
sufl!icient  friction  to  hold  the  extension  and  the  scale 
quite  firmly  together. 

For  taking  the  thickness  of  internal  flanges  or  the 
distance  from  a  working  face  to  a  radial  recess  in  a 
bored  hole  the  tool  is  assembled  with  the  forked  end 
beyond  the  end  of  the  scale.  The  part  to  be  measured 
takes  its  position  between  the  end  of  the  scale  and 
the  inside  of  one  of  the  fork  ends.  The  pointed  end 
indicates  the  thickness  of  this  internal  flange  plus  the 
width  of  the  forked  end.  It  will  facilitate  matters  if 
the  fork  ends  are  made  some  definite  width,  say  J  in., 
which  can  readily  be  subtracted  from  the  reading  on 
the  scale. 

If  any  of  the  readers  wish  to  make  such  a  tool  they 
can  cut  the  rectangular  hole  in  a  hardened  steel  scale 
very  easily  in  the  following  manner: 

Coat  the  entire  scale  with  asphalt  varnish.  This  is 

the  common  black  varnish  which  is  often  called  "stove" 
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varnish.  When  the  varnish  is  set,  so  that  it  is  too  hard 

to  be  "tacky"  but  not  entirely  dry,  lay  off  and  scribe 
the  required  rectangle  on  both  sides  of  the  scale.  Make 
the  scribe  marks  right  down  to  the  steel  and  be  sure 
to  have  the  two  rectangles  opposite  each  other.  Another 
thing  to  avoid  is  letting  the  varnish  set  so  long  before 
scribing  the  rectangles  that  it  becomes  hard  and  brittle. 
For  when  in  this  state,  even  with  the  greatest  care  in 
scribing,  the  varnish  will  chip  and  flake  off  and  leave 
an  irregular  rectangle.  One  must  also  be  careful  not 
to  scratch  the  varnish  off  any  other  part  of  the  scale 
so  that  the  bare  steel  appears. 
When  the  rectangles  are  properly  scribed  place  the 

scale  in  a  wide-mouthed  bottle  containing  a  solution 
prepared  of  1  oz.  of  nitric  acid  to  4  oz.  of  water.  The 
acid  will  eat  the  steel  where  it  is  exposed  and  the 
rectangle  will  drop  out.  The  length  of  time  necessary 
depends  on  the  steel  itself,  the  strength  of  the  acid 
(strong  acid  does  not  always  attack  steel  faster  than 
weak)  the  thickness  of  the  steel  and  the  temperature 
at  the  time  when  the  work  is  done.  Heat  accelerates 
chemical  action  and  cold  retards  it,  but  in  an  attempt 
to  hurry  such  a  job  do  not  overheat  the  work  or  the 
varnish  will  soften  and  run  and  you  may  spoil  the  whole 

job. 
When  the  piece  drops  out  remove  the  work  and  wash 

it  very  thoroughly  in  water.  A  little  washing  soda  in 

the  water  will  help  to  "kill"  any  acid  that  remains. 
The  rough  edges  of  the  etched  hole  can  now  be 

finished  with  a  file. 

Surface-Gage  Adapter  for  Tool  Slide 
of  Lathe 

By  H.  H.  Parker 

It  is  sometimes  convenient  to  use  a  surface  gage 
around  a  lathe  but  rather  difficult  in  some  cases  to 
clamp  its  base  to  the  tool  slide. 

The  illustration  shows  a  special  upright  the  same 
diameter   as    the    regular    surface-gage   column.      The 

lower  part  is  turned  down  for  about  half  an  inch  of  its 
length  to  a  diameter  of  i  in.  and  threaded.  The  up- 

right directly  above  the  reduced  portion  is  also 
threaded  and  a  knurled  nut  made  to  fit.  A  hole  is  then 
drilled  and  tapped  at  any  convenient  part  of  the  tool 
slide  to  fit  the  reduced  end  of  the  rod.  This  hole  will 
be  so  small  that  no  harm  will  be  done  to  the  slide. 

To  use  the  surface  gage,  the  adapter  is  screwed  into 
the  tapped  hole  and  secured  by  screwing  down  the 
locknut.  Then  the  clamp  and  pointer  are  removed  from 
the  regular  gage,  slipped  over  the  adapter  column  and 
tightened  in  position. 

Using  Two  Tools  at  Once 
By  John  C.  Wells 
Kirkcudbright,  Scotland 

There  are  not  many  instances  where  the  methods  of 
step  turning  described  and  illustrated  by  M.  Jacker  on 
page  731,  vol.  51,  of  the  American  Machinist  can  be 

HOT  PING  A  SURFACE  GAGE  IN  THE  LATHE 

TWO   TOOLS    IN    ONE 

used,  and  where  it  would  prove  superior  to  the  regular 
method  of  using  tools  separately  for  each  step — besides, 
what  happens  if  the  requii;ed  diameters  are  below  that 
of  the  tailstock  sleeve? 

While  machining  steel  liners  for  aircraft  cylinders,  I 

came  across  an  instance  where  the  "two  tools  at  once" 
idea  proved  a  great  time  saver,  as  the  nature  of  the 
work  allowed  its  use.  The  point  I  wish  to  emphasize  is 
the  shape  of  the  tool  used,  it  being  a  single  tool  specially 
forged  and  not  two  separate  ones. 

The  sketch  requires  no  explanation.  The  finisher  has 
the  more  rounded  point  so  as  to  leave  a  smooth  surface. 

"Old  Baldy"  Didn't  Catch  This  One 
By  Gustave  Remacxe 

On  page  772  of  the  Amei-ican  Machinist  A.  R.  Durant 
tells  of  a  fellow  who  sabotaged  his  crossfeed  so  that  he 
could  wash  up  before  the  whistle  blew  for  lunch.  This 
story  brought  back  to  me  a  noon  time  many  years  ago, 
when  I  observed  a  fellow  as  he  maneuvered  his  crossfeed 
so  as  to  allow  him  to  wash  up  before  noon.  This  fellow 

however,  did  not  get  into  trouble  with  "Old  Baldy." 
As  the  minute  hand  moved  slowly  toward  twelve 

o'clock  he  looked  anxiously  at  his  facing  cut  which  was 
Hearing  the  center  and  which  promised  to  arrive  there 
about  the  time  the  whistle  would  blow.  Those  men  who 
had  cuts  running,  headed  for  the  sink  and  one  of  them 
when  passing  by  chided  the  anxious  fellow  about  his 
hard  luck.  Tired  of  waiting  for  the  sluggish  crossfeed, 
he  threw  off  the  automatic  feed,  ran  the  cut  rapidly  to 
the  cienter  by  hand,  started  a  new  cut,  and  joined  the 
crowd  at  the  sink. 
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Ca  Canny  Tactics 

HEN  a  worker  does  not  do  his  best, 

but  gives  half-hearted  under-pro- 

duction to  his  employer,  the  British 

say  he  is  using  "ca  canny"  methods.  The 

French  call  it  "greve  perlee."  We  call  it 

"lying  down  on  the  job,"  "soldiering, 

"loafing"  and  other  expressive  names. 

In  many  cases  the  loss  in  individual  pro- 

duction is  as  much  as  45  or  50  per  cent;  or, 

in  other  words,  it  takes  in  some  instances,  two 

men  to  do  approximately  what  one  did  before 

the  war. 

This  means,  at  a  conservative  estimate,  that 

an  employer  is  paying  about  double  what  he 

should  for  his  product. 

In  addition  to  paying  double  wages,  the 

employer  must  carry  the  overhead  and  equip- 

ment needed  to  give  the  extra  employee 

means  with  which  to  work. 

This  means,  disregarding  the  fact  that 

each  individual's  wages  have  about  doubled, 
that  an  employer  is  paying  at  least  twice  the 

amount  he  should  for  his  product. 

Under-production,  of  course,  means  added 

cost  of  living  because  it  costs  so  much  more 

to  manufacture. 

Workers  need  not  be  afraid  that  if  they  do 

as  they  should,  that  anyone  will  be  thrown  out 

of  a  job,  for  almost  every  factory  in  the  coun- 

try is  far  behind  on  orders. 

We  need  goods  at  home.  England  needs 

goods.  So  do  France,  Belgium,  Russia  and 

all  the  European  countries.  South  America, 

China,  Japan  and  others  are  looking  to  us  for 

raw  materials,  manufactured  goods  and  ma- 

chinery of  all  kinds. 

Now  let's  ALL  of  us— as  REAL 

Americans — push  our  peace  time  and  recon- 
struction work  as  we  did  our  war  work. 

Throw  off  that  feeling  of  "the  day  after 

the  night  before"  ̂ ^nd  get  so  busy  that  we 

won't  have  time  to  listen  to  anything  but  real 
American  Sentiments. 

Let's  all  stick  to  the  one  big  union — the 
Union  of  the  United  States — and  get  into 

the  working  spirit  that  has  made  this  the 

greatest  country  on  earth. 

Editor 
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Combined  Meeting  of  Machinery  Dealers  and 
Manufacturers  at  Atlantic  City 

One  of  the  largest  and  probably  one  of  the  most 
representative  gatherings  of  machinery  men  ever 
assembled,  attended  the  combined  convention  of  the 

National  and  Southern  Supply  and  Dealers'  Associa- 
tions and  the  American  Supply  and  Machinery  Manufac- 

turers' Association  held  last  week  at  the  Hotel  Marl- 
borough-Blenheim,  Atlantic  City,  N.  J.  The  convention 
opened  Monday  with  a  joint  meeting  of  the  three 
organizations,  following  which  each  took  up  its  individ- 

ual business  at  separate  meetings.  The  firms  repre- 
sented, and  the  men  present,  constituted  one  of  the 

most  influential  and  powerful  groups  of  manufacturing 
interests  in  the  country  and  their  deliberations  and 
conclusions,  concerning  the  condition  of  the  machinery 
trade  today,  are  of  great  importance,  not  only  to  those 
in  that  particular  line  of  business  but  also  to  those 
whose  business  depends  to  a  great  extent  on  the  supply 
of  raw  materials — and  labor.  _....   _    -_, 

General  Outlook  of  Machine  Industry 

It  was  the  general  concensus  of  opinion,  as  expressed 
by  most  of  the  speakers,  that  the  future  of  the 
machinery  trade  is  bright,  though  a  slump  in  the  supply 
of  raw  materials  and  a  decrease  in  prices  is  bound  to 
2ome.  Every  man  whose  privilege  it  was  to  take  the 
rostrum  urged  a  policy  of  economy  in  expenditures, 
and  conservation  of  the  supply  of  raw  materials.  The 
false  feeling  of  relief  from  war-time  production  and 

the  "fever"  of  extravagant  spending,  which  immediately 
followed  the  signing  of  the  Armistice,  are  gradually 
disappearing  and  the  country  is  returning  to  its  normal 
level  of  production  and  consumption. 

The  resumption  of  inter-ocean  steamship  service,  the 
opening  of  European  markets  after  a  period  of  stagna- 

tion caused  by  the  war,  and  a  general  impetus  to  all 
lines  of  business  activities  are  all  important  factors 
in  the  rejuvenation  of  American  industry. 

The  Labor  Question 

Perhaps  no  subject  received  more — or  even  as  much — 
attention  as  did  the  great  and  ever  increasing  question 
of  labor.    The  scarcity  of  unskilled  labor,  the  shortage 

of  apprentices  and  the  continued  demands  of  labor  for 
wage  increase,  shorter  hours  and  other  concessions, 
were  all  discussed  from  various  sides.  In  his  address 
before  the  National  Association,  Harold  G.  North,  of 
the  Cap  and  Set  Screw  Co.,  of  Cleveland,  Ohio,  declared 

that  "until  labor  decides  to  give  a  full  days  work  for 
the  highest  days  wages — conditions  of  today  cannot  be 

expected  to  improve  appreciably."  He  also  said  that 
labor  governed  the  market  conditions  of  today  and  that 
the  attitude  of  the  worker  must  change,  if  the  country 
is  to  hope  for  a  speedy  return  to  a  normal  productive 
basis. 

Mr.  North  lauded  the  woman  as  a  new  element  ol 

labor  which  the  aecessities  of  war-time  production 
introduced  into  the  manufacturing  field.  He  said  thai 
from  his  own  personal  observation,  women  made  less 
trouble  than  men,  and  in  certain  classes  of  work  were 
capable  of  producing  more  than  men.  Men  will  only 
let  a  certain  amount  of  work  go  through  the  factory  per 
day,  but  women  do  not  gage  their  production  according 
to  wage  scale  or  the  dictates  of  professional  agitators. 

Prices — Will  They  Go  Up  or  Down? 

No  little  time  was  spent,  and  no  small  amount  of 
energy  expended  in  discussing  the  price  situation.  One 

of  the  most  important  speeches  on  this  "burning  ques- 
tion" was  delivered  before  the  American  Association  by 

J.  C.  Howell.  "Prices  are  effects — not  causes,"  said  Air. 
Howell,  "and  they  are  governed  by  the  law  of  supply 
and  demand.  When  the  supply  is  short  and  demand  is 
abnormal,  prices  rise.  But  when  the  demand  ceases 
prices  do  down.  During  the  past  few  years  the  demand 
for  certain  products  was  very  urgent  and  so  the  prices 
advanced  accordingly.  The  general  underproduction  of 
raw  materials  during  the  war  period  is  the  basic  reason 
for  the  high  prices  of  today.  Reserve  stocks  of  these 
materials  are  almost  depleted;  machinery,  overtaxed 
by  war  production,  has  not  returned  to  a  normal  basis 
and  a  general  feeling  of  uncertainity  prevails.  Until 
we  all  lay  aside  thoughts  of  panic  and  depression  and 
put  our  shoulders  to  the  wheel  and  speed  up  production, 

we  cannot  hope  for  an  appreciable  decrease  in  prices." 



May  27,  1920 Get  Increased  Production — With  Improved  Machinery 1157 

Mr.  Howell  also  touched  on  financial  conditions  as 

related  to  manufacturing.  He  said  that  the  banks  of 
the  country  were  firm;  the  Federal  Reserve  bank  was 
the  best  assurance  that  a  money  panic  could  not  exist, 
but  he  issued  a  sound  warning  to  manufacturers  to 

guard  against  the  ebb  in  the  tide  of  "big  business." 
Along  this  same  line  the  Hon.  Felix  H.  Levy,  former 

special  assistant  to  the  U.  S.  Attorney  General,  gave 
some  interesting  facts  bearing  on  the  recent  decisions 
of  the  Supreme  Court  and  their  relation  to  the  future 
of  manufacturing. 

Transportation 

The  recent  "outlaw"  strike  of  the  railroads  and  the 

consequent  effect  in  the  machine  industi-y  was  taken 
as  an  instance  of  the  importance  of  rail  transportation 
to  the  manufacturer.  The  urgent  and  immediate  need 
for  a  speedy  reorganization  of  the  railroads  under 
private  ownership  and  the  necessary  increase  in  rolling 
stock  to  take  care  of  the  rush  of  shipping,  were  elements 
which  the  machine  men  were  asked  to  consider.  Many 
of  the  speakers  referred  to  this  subject  and  all  were 
of  the  opinion  that  something  must  be  done  at  once  to 
relieve  the  congestion  of  freight  traffic  and  to  remove 
the  possibility  of  labor  troubles  among  rail  men.  Several 

representatives  of  large  concerns  told  how  their  ware- 
houses were  overflowing  with  finished  products —  await- 

ing transportation  facilities.  This  means  a  large  amount 
of  capital  tied  up,  a  shortage  in  the  place  to  which  the 
eroods  are  consigned,  and  a  general  disorganization  in 
all  manufacturing  of  which  that  particular  product  is 
a  part. 

Resolutions 

Following  the  various  discussions  several  resolutions 
were  introduced  for  the  consideration  of  the  delegates. 

Conspicuous  among  these  were  two  offered  by  the 

American  Association.  One  deals  with  the  heavy  bur- 
den of  taxation  which  confronts  the  manufacturer  in 

all  lines  of  business.  The  resolutions  called  upon  Con- 
gress to  take  some  action  to  relieve  this  condition. 

The  other  resolution  expressed  a  sentiment  in  favor 

of  an  amendment  to  the  Sherman  Anti-Trust  Law, 

whereby  co-operative  agreements  among  merchants 
might  be  legalized,  subject  of  course  to  supervisory 

control  by  th'>  Federal  Trade  Commission,  to  prevent 
abuse. 

Election  of  Officers 

I  On  Wednesday,  the  last  day  of  the  convention,  the 
election  of  officers  for  the  ensuing  year  took  place.  In 

each  case  the  names  proposed  by  the  nominating  com- 
mittees were  unanimously  chosen  for  the  respective 

offices. 

Colonel  Crannell  Morgan,  of  Akron,  Ohio,  was  elected 
to  head  the  National  Association;  W.  Marshall  Turner, 

of  Mobile,  Ala.,  the  Southern  Association  and  Charles 
W.  Beaver,  of  New  York  City,  the  American  Association. 

General  Summary 

After  three  days  of  discussion,  deliberation  and — at 
times — fiery  debate,  the  1920  Convention  adjourned, 
and  the  delegates  returned  to  their  respective  fields  of 

endeavor.  This  brings  us  to  the  question,  "What  has 
been  gained  by  the.  convention?"  It  would  take  many 
more  reams  of  paper  than  it  would  be  prudent  to  use  at 
this  time,  to  enumerate  the  benefits  which  were  gained 
by  those  fortunate  enough  to  be  present.  Suffice  it  to 
say,  that  a  more  general  feeling  of  security  prevails 

among  the  manufacturers,  now  that  they  have  aired  their 
difficulties  and  heard  those  of  others  and  the  means 
taken  to  overcome  them.  There  is  no  doubt  but  what 

the  next  year  will  be  one  of  the  most  critical  in  the 
whole  reconstruction  period  and  the  knowledge  gained 

by  the  delegates  will  be  invaluable  in  solving  the  prob- 
lems which  will  face  the  industrial  world. 

One  of  the  most  important  and  weighty  speeches  of 
the  convention  vras  made  by  William  H.  Barr,  of  the 

Lumen  Bearing  Co.  Mr.  Barr  spoke  on  "Industry  and 
Labor";  this  paper  will  appear  in  our  next  issue. 

"The  Outlook  for  Business,"  was  the  title  of  a  state- 
ment by  Robert  H.  Treman,  president  of  the  National 

Hardware  Association.  Extracts  from  his  statement follow : 

The  world  today  is  facing  the  most  difficult  financial  and 
economic  situation  in  history.  There  is  constant  revolt 
against  high  prices,  and  yet  prices  continue  to  rise  at  the 
rate  of  26  per  cent  increase  in  commodity  prices  from  April 
1,  1919,  to  April  1,  1920.  This  is  due  fundamentally  to 
there  being  too  much  credit  and  money  and  too  few  goods, 

i  It  is  evident  that  this  country  cannot  go  on  boosting 
wages  and  prices,  curtailing  production,  attempting  to 
enrich  ourselves  by  non-productive  speculation,  without 
fostering  further  discontent  and  radicalism,  as  well  as 
bringing  on  a  crisis  sooner  or  later. 

The  scarcity  of  goods  in  many  lines  and  the  difficulty 
of  securing  same  have  led  to  the  continued  bidding  up  of 
prices  and  to  profiteering,  which  has  been  freely  indulged 
in;  the  insistent  demand  for  articles  which  in  the  last 
analysis  are  not  necessary  for  immediate  needs,  and  to 
produce  these  absorbs  too  large  a  proportion  of  labor  and 
also,  generally  speaking,  relatively  higher  wages  are  paid 
in  these  lines;  the  breaking  down,  at  least  in  part,  of  our 
railroad  transjwrtation  facilities,  retarding  the  free  move- 

ment of  commodities,  with  the  consequent  liquidation  of 
credit  therefrom,  all  contribute  to  make  more  serious  our 

present  situation. 
The  adverse  conditions  which  now  seem  to  be  developing 

emphasize  the  necessity  for  conservatism  in  the  handling 
of  business  and  in  the  demands  for  credit. 

\  Large  stocks  at  the  present  level  of  prices  are  undoubt- 
'  edly  an  element  of  danger.  Commitments  as  to  the  long 
future  may  prove  unwise.  Conditions  as  they  develop 
should  be  carefully  watched  and  studied.  There  should  be 
co-operation  on  the  part  of  individuals  and  corporations  in 
an  effort  to  hold  the  situation  in  check. 

The  time  is  ripe  for  everyone  to  make  personal  sacrifices 
for  the  general  economic  good.  The  disinclination  to  do 
this  so  far  is  one  of  the  disturbing  signs,  but  it  behooves 
every  patriotic  bu.siness  man  to  realize  the  seriousness  of 
the  situation  and  to  co-operate  to  the  fullest  extent  in  an 
effort  to  consume  less,  especially  of  luxuries,  to  encourage 
a  greater  production  of  food  products,  to  avoid  speculation 
of  all  kinds,  which  ties  up  credit  now  needed  for  the  develop- 

ment of  our  export  trade  as  well  as  the  domestic  needs. 
While  there  is  much  apprehension  prevaihng  at  the  pres- 

ent time  as  to  the  future,  it  is  evident  that  the  necessary 
deflation  of  prices  and  the  lessening  of  the  credit  tension 
can  be  much  facilitated  by  a  full  realization  of  existing  con- 

ditions, coupled  with  sane  and  proper  efforts  to  control  the 
situation  so  that  confidence  shall  be  maintained. 

To  this  end  the  co-operation  of  each  member  of  our 
association  is  urged. 

Let  us  all  work  along  conservative  lines  at  this  time. 

George  T.  Bailey,  president  of  the  American  Supply 

and  Machinery  Manufacturers'  Association,  gave  out 
the  following  in  an  interview  with  our  representative: 

We  all  know  that  there  has  been  a  lot  spoken  and  printed 

about  the  industrial,  economic  and  social  problems,  and  I 
believe  I  voice  the  opinion  of  the  general  public  when  I  say 
that  what  we  want  is  more  action  and  less  politics. 

The  passing  of  the  railroads  back  to  private  ownership 
under  the  direction  of  the  Esch-Cummins  bill  is  one  step 
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toward  solving  the  industrial 
situation  and  another  step  was 
the  decision  handed  down  by 
the  Supreme  Court  in  favor  of 
the  U.  S.  Steel  Corporation. 
This  decision  only  goes  to 
prove  that  the  Sherman  law 
has  outlived  its  usefulness  and 
should  be  amended  or  annulled. 
We  are  still  confronted  with  a 
number  of  problems  that  will 
require  earnest  thought,  sound 

judgment  and  careful  consid- eration. 

I  believe  the  high  cost  of  liv- 
ing can  only  be  brought  down 

by  increased  production,  effi- 
ciency, less  extravagance  and 

the  abolishment  of  the  excess 

profits  tax.  This  tax  is  a  menace  to  business 
and  in  most  cases  is  added  to  the  selling  cost, 

which  helps  to  keep  up  the  high  cost  of  liv- 
ing. While  I  do  not  think  we  will  return  to 

the  pre-war  prices,  I  do  believe  that  they 
will  swing  back  to  a  more  reasonable  level. 
If  the  manufacturers  continue  the  policy  of 
advancing  prices,  regardless  of  cost  plus  a 
reasonable  profit,  they  will  some  day  land  on 
a  level  that  will  prohibit  buying  and  may  lead 
to  disaster.  On  the  other  hand,  if  they  exer- 

cise good  judgment  in  making  prices,  the 
swing  back  to  a  substantial  level  will  be  ac- 

complished without  much  injury  to  anyone. 
What  we  need  most  is  100  per  cent  Ameri- 

canism and  equal  legislation  for  all  the 
people,  not  class  legislation.  Any  one  class 
should  not  be  permitted  to  become  so  power- 

ful that  they  are  in  a  position  to  close  up 
our  industries  at  will. 

Continued  prosperity  involves  a  better 
understanding  between  capital  and  labor,  in- 

dustrial democracy  and  the  earnest  co-operation  of  all. 
I  have  great  faith  in  the  common  sense,  integrity  and 

patriotism  of  the  average  American  citizen  and  believe  we 
will  emerge  from  our  hysteria  and  unrest  better  citizens 
and  better  workers. 

A  digest  of  the  address  delivered  by  J.  F.  Faulkner 
follows : 

As  New  York  is  the  heart  of  American  industry,  so  Wash- 
ington is  the  head.  Few  of  you  men  realize  the  benefit 

which  can  be  derived  from  the  information  which  the 
Washington  office  of  the  American  Supply  and  Machinery 

J.  D.  NICKLIS 
President  National  Associa- 

tion 

W.    P. 
PiH'sident    of 
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Manufacturers'  Associa  t  i  o  n 
possesses  and  which  informa- 

tion it  is  glad  to  send  you  at 

any  time.  We  are  your  agent — 
the  agenc^  between  the  manu- 

facturer ana  the  judicial  and 
legislative  elements  of  your 
Government. 

We  can  furnish  you  with  all 
kinds  of  data  on  domestic 
and  foreign  trade,  export  and 
import  conditions.  Govern- 

mental contracts  and  specifi- 
cations and  the  latest  decisions 

of  the  Supreme  Court  which 
directly  affect  your  business. 
We  can  also  advise  you  on 
laws  governing  foreign  pat- 

ents, trade  marks,   etc.  We  are 

in  personal  contact  with  ambassadors,  com- 
mercial agents,  and  know  what  is  going  on 

in  other  countries  which  might  concern  the 
machinery  trade  in   this   country. 

There  is  a  great  human  cry  all  over  the 
United  States  today  for  the  resumption  of 
trade  with  Russia.  I  believe  it  will  come 
soon,  and  the  sooner  the  better  for  all 
concerned. 

I  would  also  impress  on  you  the  value  and 
importance  of  the  Interstate  Commerce  Com- 

mission, which  has  been,  and  will  continue 
to  be,  a  great  help  to  the  manufacturer  and 

producer. We  offer  our  services  to  you  men  of  the 

machinery  field  and  our  motto  is  "At  Your 

Service." 

In  an  Interview  with  W.  P.  Simpson, 

president  of  the  Southern  Supply  and 

Machinery  Dealers'  Association,  regarding 
trade  conditions  in  general  he  said : 

I  believe  that  the  peak  of  prices  in  all  lines  of  business 
has  been  reached.  The  South  will  enjoy  a  longer  pros- 

perity than  any  of  the  adjoining  states,  due  to  the  fact 
that  the  South  is  concerned  mostly  in  the  products  of  the 
soil.  There  being  a  shortage  of  these  materials,  the  South 
will  eventually  become  a  world  market  for  such  products. 

I  predict  a  larger  and  more  steady  demand,  even  in  the 
face  of  adverse  conditions,  for  the  products  of  the  Southern 
states.  We  do  not  expect  any  trouble  during  the  present 
year,  despite  the  tightness  of  the  money  market,  and  I  look 
for  a  gradual  decrease  in  the  prices  of  all  commodities  in 
the  very  near  future. 

SIMPSON 
Southern    As- iation 

The  Machine  Tool  Builders'  Convention 
The  Hotel  Traymore,  Atlantic  City,  N.  J.,  was  the 

scene  last  week  of  the  annual  convention  of  the 

National  Machine  Tool  Builders'  Association.  The 
convention  opened  Thursday  morning  with  about  one 
hundred  delegates  present,  a  goodly  number  of  these 
coming  from  the  Cincinnati  district,  and  up  to  Thurs- 

day evening  the  total  registration  had  reached  the 
very  respectable  number  of  126  members  and  83  guests. 

The  morning  session  was  devoted  to  reports  of  com- 
mittees and.  other  important  business.  H.  W.  Dunbar, 

speaking  foi"  the  committee  which  investigated  the  bill 
pending  before  Congress,  for  the  establishment  of  a 
National  Public  Works  Department,  rendered  a  very 
interesting  report  on  this  subject.  He  urged  the 
builders  to  work,  individually  and  collectively,  for  the 
passage  of  this  bill,  and  explained  how  it  would  bene- 

fit their  several  lines  of  trade. 
R.  E.,Flaaiders  reported  on  standardization  and  also 

on  the  machine-tool  industry  in  China  and  opportuni- 
ties for  American  manufacturers  to  establish  a  market 

for  their  goods  in  that  country. 
Mr.  Flanders  dwelt  at  some  length  on  the  prospect 

of  bringing  Chinese  students  into  this  country  to  take 
up  courses  of  instruction  in  American  universities 
and  technical  schools.  He  touched  on  the  difficulties 
which  this  program  had  encountered  in  the  United 
States  Immigration  laws  and  the  objections  of  labor 

unions  to  what  they  thought  was  "cheap  Chinese 
labor."  He  asked  that  the  machine-tool  men  lend  their 
influence  and  co-operation  to  the  movement  as  it  may 
be  the  means  of  establishing  a  future  market  for  their 
products  in  the  Orient. 

On  Thursday  afternoon  the  conveners  filled  the 
Rose  Room  of  the  Travinore  and  listened  to  addresses 
by  Roy  V.  Wright,  managing  editor  of  Raihvay  Age, 
and  Carl   Dietz   of  the  Norton  Co.     Frank  Bruce  of 
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the  Bruce  Publishing  Co.,  of  Milwaukee,  was  to  have 

spoken  on  the  topic,  "Machine  Tools  in  Schools,"  but 
was  kept  from  the  meeting  by  illness  in  his  family. 

Mr.  Wright's  subject  was  "The  Relation  of  Machine 
Tools  to  the  Transportation  Problem,"  and  he  brought 
out  very  clearly  the  run-down  condition  of  too  many 
of  the  railroad  repair  shops  and  roundhouses  of  the 
country.  Some  of  them  are  still  working  with  machine 
tools  fifty  years  old  at  a  loss  of  time  estimated  at  as  much 
as  75  per  cent  in  some  cases.  He  mentioned  the  im- 

portance of  convincing  shippers  that  prompt  loading 
and  unloading  as  well  as  complete  filling  of  cars  were 
vital  to  a  solution  of  our  difficulties.  He  asked  for 

co-operation  of  the  machine-tool  builders  with  the 
railway  mechanical  men,  not  only  in  obtaining  the 
best  equipment  but  in  planning  its  use  to  the  best 
advantage.  i 

Mr.  Dietz  discussed  "European  Conditions  and 
Their  Bearing  on  the  Machine  Tool  Industry."  Having 
just  returned  from  the  other  side,  he  was  well  fitted 
to  give  his  hearers  authoritative  information  on  what 
might  be  expected  of  foreign  competition  in  the  next 
few  years.  He  assured  his  audience  that  the  German 
builders  would  not  be  in  shape  to  offer  dangerous  com- 

petition for  several  years  because  of  their  shortage  of 
materials  and  very  unsettled  labor  conditions.  He 
mentioned  the  rapid  recovery  of  Belgian  industry  and 
described  briefly  the  thorough  preparations  the  British 

and  French  are  making  to  secure  foreign  trade  and 
provide  credit  facilities.  Mr.  Dietz  touched  on  the 

disparity  in  exchange  and  urged  American  manufac- 
turers to  take  full  advantage  of  the  provisions  of  the 

Edge  law.  His  sane  analysis  of  European  conditions 
w.s  a  welcome  relief  from  the  conflicting  and  mis- 

leading accounts  appearing  in  the  daily  press. 
Friday,  the  second  day  of  the  convention,  was  taken 

up  with  committee  meetings  and  an  executive  session 
at  which  business  of  a  confidential  nature  was 
discussed. 

Committees  appointed  by  the  chair  adjourned  to  va- 
rious rooms  and  discussed  the  particular  machines 

alloted  to  them.  These  included  lathes,  planers,  drilling 
and  grinding  machines,  boring  and  screw  machines  and 
punching  and  shearing  machines.  Plans  and  ideas  for 
future  manufacture  of  these  machines  were  gone  over 
and  many  valuable  suggestions  offered  for  the  approval 
of  the  association. 

"Lobbying" 

Probably  the  most  important  business  of  the  con- 
vention was  transacted  behind  closed  doors,  but  there 

was  much  talk  and  discussion  in  and  around  the 
Traymore  lobby  which,  if  it  could  be  printed,  would 

make  interesting  reading.  These  informal  "group" 
meetings  were  many  and  it  is  safe  to  say  that  there 

was  some  "deep  stuff"  passed  out  by  some  of  the  dele- 

gates. 

National  Association  of  Manufacturers' 
Convention 

These  are  the  Planks  of  the  Platform  for  Indus- 
try which  was  adopted  by  the  manufacturers. 

This  platform  will  be  submitted  to  the  Republican 
and  Democratic  parties  at  their  forthcoming  con- 
ventions: 

Planks 

1. Government  and  Industry. 

2. 
Regulation  of  Combinations. 

3. Private  Employment   Relations. 

u. 

Taxation  and  Finance. 

5. Transportation. 

6. 
Immigration. 

7. 
Merchant  Marine. 

8. 
Foreign  Trade. 0. 
War  Bonus. 

THE  National  Association  of  Manufacturers  held 

its  Silver  Jubilee  Convention,  the  twenty-fifth 
annual  meeting,  May  17,  18  and  19,  at  the 

Waldorf-Astoria  Hotel,  New  York  City.  The  opening 
session  included  the  reports  of  standing  committees  on 
Banking  and  Currency;  Bankruptcy;  Industrial  Better- 

ment, Health  and  Safety;  Industrial  Education;  Pat- 
ents; and  Taxation. 

The  committees  on  Banking  and  Currency  reported 
that  the  prosperity  of  the  United  States  is  intimately 
connected  with  the  situation  abroad  on  account  of  the 
credit  extended  by  the  Government  and  exporters,  which 
sums  are  being  carried  abroad  in  terms  of  foreign 
money  bearing  a  low  rate  of  exchange,  and  that  the 
ultimate   payment    of   these    credits   depends   upon    the 

"reorganization  of  European  life;  also  that  the  rehabil- 
itation of  Europe  is  important  to  the  development  of 

our  foreign  trade,  which  itself  is  necessary  for  the 
success  of  our  large  scale,  standardized  production,  and 
that  such  rehabilitation  is  possible  only  in  so  far  as  we 
greatly  restrict  our  own  consumption  and  make  avail- 

able to  Europe  a  large  part  of  our  savings. 
The  report  of  the  committee  on  Industrial  Education 

covered  the  field  very  thoroughly.  It  decried  the  system 
of  attempting  to  educate  all  the  people  in  civic  and 
occupational  understanding  in  academic,  all-day  schools. 
It  indorsed  the  factory  training  department,  or  ves- 

tibule school,  as  the  proper  place  to  educate  the  worker 
for  the  exact  work  he  will  do,  adults  of  the  rank  and 
file,  as  well  as  apprentices,  to  be  trained,  and  urged 
that  industry  should  be  fully  represented  in  vocational 
training  and  trade  schools  and  on  state  school  boards. 

The  committee  on  Taxation  recommended  the  repeal 
of  the  excess  profits  tax  and  the  adoption  of  a  gross 
sales  tax  of  1  per  cent  on  all  sales  of  goods;  a  normal 
tax  of  4  per  cent  on  all  incomes  over  $2,500  for  single 
persons  and  $5,000  for  married;  income  from  customs; 
excise  taxes  of  established  revenue  producing  power. 

Old  Home  Night  was  presided  over  by  Col.  Thomas 
P.  Egan,  of  Cincinnati,  who  had  presided  at  the  first 
convention  held  by  the  manufacturers,  Jan.  22-24,  1895, 
at  Cincinnati. 

During  the  second  day  addresses  were  delivered  by 
H.  E.  Miles;  President  Stephen  C.  Mason;  Dr.  R.  S. 
MacElwee,  Bureau  of  Foreign  and  Domestic  Commerce, 
Washington ;  H.  Parker  Willis,  director  Federal  Reserve 
Board  for  the  New  York  District;  Louis  Marshall, 
formerly    chairman    New    York    State    Commission    oi 
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Immigration,  New  York  City;  E.  J.  McCone,  general 
manager  Buffalo  Commercial,  and  Senator  Walter  E. 
Edge,  of  New  Jersey. 

Mr.  Mason  reviewed  the  work  of  the  association  dur- 
ing the  past  twenty-five  years,  and  enumerated  the 

things  for  which  it  has  stood,  among  which  he  included 

"increased  opportunities  for  and  the  dissemination  of 
adequate  commercial  and  technical  education;  adequate 
and  proper  protection  for  our  industries  during  their 
stages  of  infancy  and  development  by  scientific  tariff 
legislation;  right  feeling  and  better  and  more  cordial 

relations  between  employers  and  employees." 
Dr.  MacElwee,  in  his  address  on  "Transportation  as 

an  Aid  to  Production,"  suggested,  as  economies  to  aid 
our  foreign  commerce,  the  rebuilding  of  railroad  ter- 

minals in  large  cities  and  at  seaports,  the  institution  of 
harbor  belt  lines  unifying  all  railroads  and  wharves; 
the  construction  of  ample  and  properly  located  storage 
warehouses:  the  development  of  inland  waterways 
according  to  a  national  system;  the  development  of  high 
roads  for  truck  hauls;  and  the  encouragement  of 
aviation. 

Mr.  Willis,  in  speaking  on  "Scientific  Distribution 
of  Credit,"  stated  that  the  Federal  Reserve  bank 
system  has  demonstrated  its  great  usefulness  to  the 
country  and  is  the  main  reason  for  the  United  States 

being  in  a  stronger  and  better  financial  position  today 
than  any  other  nation  in  the  world ;  that  the  main  prob- 

lem of  our  banking  system  today  is  that  of  apportioning 
sound  credit  to  those  agencies  which  are  most  essential 
in  the  upbuilding  and  restoration  of  our  economic 
power,  to  the  reintroduction  of  a  normal  level  of  prices 
and  to  the  promotion  of  more  equitable  distribution  of 
wealth ;  and  that  the  productive  business  man  is,  above 
all   others,   properly   entitled   to   the   use   of  credit. 

Mr.  Marshall,  in  his  address  "An  Immigration  Policy," 
advocated  permitting  increased  immigration,  and 
opposed  the  literacy  test  and  head  tax. 

Senator  Edge,  in  talking  on  "Will  Immigration  Injure 
Our  Industry  or  Our  Labor?"  declared  in  favor  of 
increased  immigration  with  modification  of  the  literacy 
test,  more  exact  investigation  of  the  immigrant  before 
he  leaves  foreign  shores  and  more  careful  attention 

after  he  arrives  on  our  shores  to  combat  the  "Red" 
influence  to  which  he  is  subjected. 

The  evening  session  of  the  second  day  was  devoted  to 

the  consideration  of  "A  Platform  for  American  Indus- 

try," which  is  to  be  submitted  to  the  Republican  and 
Democratic  Conventions  for  incorporation  in  their 

national  platforms.     The  platform  adopted  follows: 

1.  Government  and  Industry — "It  is  not  the  function  of 
our  Government  to  own  or  operate  industry,  but  to  protect 
and  encourage  its  legitimate  development  under  private 

ownership  and  management." 
2.  Regulation  of  Combinations — "The  right  to  organize 

and  act  in  combination,  whether  by  employer  or  employee, 
corporation  or  union,  is  relative  and  not  absolute.  It  ends 

where  injury  to  the  public  interest  begins." 
3.  Private  Employment  Relations — "Quickened  industrial 

production  is  essential  to  national  prosperity.  To  obtain  it 
requires  the  successful  co-operation  of  management  and 
men  through  right  employment  relations.  Such  relations 
are  not  made  by  legislation.  They  are  a  human  growth  and 
not  a  manufacture." 

4.  Taxation  and  Finance — "The  Excess  Profits  Tax  is  a 
misnomer  without  foundation  in  fact.  It  continually  in- 

spires extravagant  business  expenditures.  Its  repeal  and 
the  substitution  for  it  of  a  tax  on  gross  final  sales  of  goods, 
wares  and  merchandise  would  serve  the  public  interest. 
The  higher  rates  of  the  Surtax  operate  to  the  public 

disadvantage." 

5.  Transportation — "We  favor  the  development  of  a  defi- 
nite and  constructive  plan  of  national  transportation,  inter- 

relating railroads,  waterways  and  hard-surfaced  roads." 
6.  Immigration — "Throu^  official  foreign  agencies  of  our 

own  we  -should  systematically  secure  accurate  information 
of  the  character  and  qualification  of  alien  applicants  for 
admission  and  to  the  fullest  extent  practicable  approve  or 
reject  them  before  embarkation." 

7.  Merchant  Marine — "Successful  commerce  and  national 
security  require  an  adequate,  privately-owned  and  operated 
American  merchant  marine,  composed  of  ships  built  in 
American  yards,  of  American  material,  by  American  labor, 
manned,  officered  and  owned  by  Americans,  and  sailing 
without  handicap  under  the  national  flag." 

8.  Foreign  Trade— "We  must  by  every  means  facilitate and  not  discourage  foreign  trade,  but  at  the  same  time 
adequately  protect  the  high  standards  of  our  industrial  life." 
9.  War  Bonus— "The  general  and  indiscriminate  dis- 

t^bution  of  a  cash  bonus  is  not  justifiable.  The  simple.st 
considerations  of  justice  and  gratitude  require  generous 
provision  for  the  dependents  of  those  who  died  for  their 
country.  Adequate  relief  should  be  provided  for  those 

disabled." The  third  day's  program  included  addresses  by Francis  H.  Sisson,  vice  president  of  the  Guaranty  Trust 
Co.  of  New  York  City  on  "What  are  the  Dangers  if 
Inflation  Continues?"  A.  Barton  Hepburn,  chairman 
advisory  board.  Chase  National  Bank,  New  York  City, 
on  "International  Exchange";  James  A.  Emery,  gen- 

eral counsel  of  the  National  Association  of  Manufac- 

turers, Wa.'ihington,  on  "The  Legislative  Outlook" ;  Milo 
D.  Campbell,  secretary  of  the  Dairyman's  League,  Cold- 
water,  Mich.,  on  "The  Farmer  and  the  Open  Shop";  J. 
R.  Howard,  president  American  Farm  Bureau  Federa- 

tion, Iowa,  on  "The  Farmer  and  the  Eight-Hour  Day"; 
0.  S.  Smith,  Nebraska  Farm  Federation;  John  E. 
Edgerton,  president  of  the  Tennessee  Manufacturers 

Association,  on  "Industrial  Relations";  and  Daniel 
Willard,  president  of  the  Baltimore  and  Ohio  Railroad 

Co.,  on  "The  Future  of  the  Railroads." 
Mr.  Sisson,  in  his  address,  says:  "The  popular  idea 

of  deflation  is  some  process,  vaguely  conceived,  that 

will  reduce  prices  so  that  one's  income  may  buy  twice 
as  much  as  it  does  now.  We  are  all  v/illing  and  eager  to 
have  prices  deflated,  but,  of  course,  we  are  decidedly 
opposed  to  having  our  incomes  deflated.  That  is  not  the 
way,  however,  that  deflation  works.  Those  who  are 
clamoring  for  a  rapid  fall  in  prices  should  bear  in  mind 

that  drastic  deflation  will  mean  painful  economic  read- 
justment of  which  widespread  unemployment  and  busi- 

ness distress  would  be  features — such  as  have  occurred 
in  Japan.  The  average  man  should  remember  that 
there  is  not  much  advantage  in  being  able  to  buy  twice 
as  much  for  a  dollar,  if  he  does  not  have  the  dollar. 

"As  yet  there  is  no  immediate  prospects  of  a  violent 
readjustment  of  production  and  drastic  drop  in  prices. 
But  there  is  an  opportunity  for  gradual  adjustments. 

The  credit  structure  is  sufficiently  elastic  to  make  pos- 

sible an  oi'derly  reduction  in  prices  if  the  means  at 

our  disposal  are  rightly  ved." 
In  referring  to  the  high  cost  of  living  a  great  part 

of  the  blame  was  placed  on  the  epid'^mic  of  strikes: 

"An  incomplete  list  of  direct  losses  due  to  strikes  in 
1919  places  the  cost  of  labor  in  wages  at  nearly  725 
million  dollars,  and  to  industry  at  more  than  one  and  a 

quarter  billion  dollars.  Yet  we  wonder  why  prices 
remain  high!  The  policy  of  less  work  and  poorer  work 
with  more  wages  visits  its  penalties  upon  capital  and 

labor   alike." The  convention  closed  with  the  Silver  Jubilee  Banquet 

in  the  Grand  Ballroom  of  the  Waldorf-Astoria  Hotel. 
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What  Other  Editors  Think 
Let  the  Optimist  Come  Forward  Now! 

From  the  Manufacturers'  Record. 

LET  no  one  grow  pessimistic  about  the  future  or  about 
^  our  country  because  of  the  turmoil  of  the  hour. 

Strikes  are  in  evidence  everywhere,  but  these  strikes 
do  not  mean  that  the  counti-y  is  going  to  the  dogs  or 
that  business  is  going  to  be  halted.  They  are  the 
natural  outcome  of  the  spirit  of  uncertainty  and  turmoil 
and  nerve  tension  through  which  the  world  has  been 
passing  for  the  last  six  years. 

For  the  last  five  years  or  more  the  seeds  of  discontent 
have  been  sown  throughout  the  land.  Germany  did  its 
utmost  to  turn  America  into  hell  in  order  that  we  might 
not  be  a  power  for  good  against  its  evil  designs. 

Bolshevism,  with  all  of  its  accursed  doctrines,  has 
been  preached  to  almost  every  workman  in  the  land. 
Millions  of  aliens  foreign  to  Americanism  in  thought 
as  in  birth,  have  fallen  an  easy  prey  to  radical  labor 
teachings,  and  American  business  men,  preachers  and 
teachers  have  fallen  short  of  their  duty  in  working  to 
counteract  these  evil  teachings. 

We  should  not  be  surprised,  therefore,  that  out  of  all 
these  conditions  there  has  come  a  spirit  of  unrest  and 
of  strikes.  Men  have  been  made  to  believe  by  the  Gk)v- 
ernment  itself  and  by  many  publications,  secular  and  re- 

ligious, and  by  som.e  ministers,  that  all  the  business 
interests  of  the  country  were  engaged  in  a  great  profi- 

teering campaign,  seeking  to  rob  each  other  and  every- 
body else.  The  effect  of  this  campaign  of  evil  has  been 

widespread,  but  it  has  not  destroyed  the  genuine  Amer- 
icanism of  the  genuine  working  people  of  the  country. 

Many  of  them  have  been  misled,  and  at  this  we  need 
not  be  surprised.  They  have  seen  the  mounting  cost 
of  living  and  have  been  made  to  believe  that  it  was  due 
to  the  work  of  highway  robbers,  known  as  profiteers, 
instead  of  being  mostly  due  to  a  growing  scarcity  of 
foodstuffs  and  of  other  things  which  enter  into  life 
and  to  the  world  inflation  which  alone  would  have  cre- 

ated a  large  part  of  the  high  prices  now  prevailing. 
Three  years  ago  the  editor  of  the  Manufacturers' 

Record  begged  President  Wilson  to  use  his  ofl^cial 
authority  to  impress  upon  the  country  the  danger  of 
a  great  food  shortage,  and  the  consequent  high  prices, 
saying  to  Mr.  Wi'son  that  if  he  did  not  do  so  there 
would  certainly  come  socialistic  and  anarchistic  unrest, 
by  people  being  misled  and  made  to  believe  a  lie.  But 
President  Wilson,  while  recognizing  the  facts  we  gave 
him  as  to  the  food  supply,  preferred  that  they  should 
not  be  made  public,  believing  that  they  would  create  a 
food  panic. 

The  socialistic  and  anarchistic  unrest  of  the  hour  is 
the  natural  outcome  of  the  suppression  of  the  truth  in 
the  past.  But  this  unrest  does  not  spell  disaster.  Sooner 
or  later  men  will  learn  the  facts  for  themselves,  and 
then  there  will  be  a  return  to  sanity  and  to  safety. 

With  all  of  our  boundless  resources,  with  a  country 
more  richly  endowed  than  any  other  land  in  the*  world; 
with  a  population  of  more  than  100,000,000,  we  have 
a  sure  foundation  for  safety,  sanity  and  progress. 

This  is  a  day  for  the  optimist ;  for  the  man  who  sees 
the  sunrise  coming  ere  the  day  breaks;  for  the  man  who 
amid  the  darkness  of  the  night  hears  the  birds  singing ; 
for  the  man  who  knows  that  behind  the  cloud  there  is 
a  silver  lining;  for  the  man  who  with  faith  in  God,  faith 
in  his  country,  faith  in  his  fellow-men,  buckles  down 
to  the  hardest  kind  of  work,  determined  that  by  his 
example  he  will  do  his  utmost  to  carry  his  part  of the  burden. 

This  is  the  kind  of  man  that  should  be  in  evidence 
today  in  every  office,  in  every  factory,  in  every  home. 

The  optimist  is  the  man  for  this  hour,  and  his  opti- 
mism can  be  based  on  a  foundation  as  sure  as  that  of 

the  everlasting  truth. 
Down,  then,  with  the  pessimist !  Down  with  the  man 

who  thinks  the  country  is  going  to  the  dogs! 
Up  with  the  optimist!  Let  us  sing  in  a  spirit  of 

optimism,  and  soon  the  mighty  chorus  will  swell  from 
one  end  of  the  land  to  the  other. 

Metric  System  Propaganda 
From  Automotive   Industries 

A  FEW  days  ago  the  American  Institute  of  Weights 
and  Measures  learned  that  a  bill  had  been  pre- 

pared for  submission  to  Congress  to  establish,  within 
a  limited  time,  the  metric  system  as  the  standard  of 
measures  in  this  country  and  for  foreign  trade.  Rep. 
resentatives  of  the  institute  persuaded  the  Representa- 

tive who  was  to  sponsor  the  bill  to  delay  its  introduction 
for  a  short  time.  In  the  meantime,  the  institute  has 
begun  an  active  campaign  against  such  action. 

The  metric  system  campaign  is  illustrative  of  the  pos- 
sibility of  the  influence  of  one  person  in  this  great  gov- 

ernment of  ours.  Also,  it  illustrates  how  easily  this 
same  person  may  become  an  international  factor,  as  the 
campaign  is  almost  as  well  advanced  in  Great  Britain. 

Apparently  the  campaign  is  sponsored  by  the  "World 
Trade  Club"  of  San  Francisco.  But  this  club,  accord- 

ing to  responsible  investigators,  consists  of  one  man 
who  is  personally  drafting  the  leaflets  and  petitions  sent 
broadcast  and  who,  at  last  reports,  was  paying  all  of 
the  bills.  It  is  said  that  this  man  paid  $80,000  for  one 
issue  of  circulars  and  that  he  has  expended  about  $500,- 
000  to  date  in  furthering  this  personal  hobby. 

But  the  situation  is  becoming  serious.  It  is  time  that 
manufacturers  were  taking  stock  and  looking  to  their 
own  interests  before  this  mysterious  individual  forces 
them  to  junk  their  machinery  and  shop  practices  and 
forces  them  to  reform  all  current  practices.  The  testi- 

mony of  engineers  and  mechanics  who  have  worked 
under  metric  and  inch  systems  is  not  all  in  favor  of  the 
metric  system.  Manufacturers  should  give  some  serious 
thought  to  this  situation  and  act  according  to  their  con- 

victions. Autonnotive  Industries  is  quite  certain  that 
such  action  will  not  aid  the  propaganda  of  the  San 
Francisco  propagandist.  If  you  want  to  study  the  sit- 

uation, the  American  Institute  of  Weights  and  Measures 
at  20  Vesey  Street,  New  York,  will  supply  literature. 
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Shop  equipment  newj 

SHOP    EQUIPMENT 

•       NEWS      • 
A  iveekly   reviGw  oP 

modern  dosi^nsend 
•     equipment/    = 

Deteriptiotu  of  ihop  equipment  in  this  lection  constitute 

editorial  service  for  which  there  is  no  charge.  To  bt 

eligible  for  presentation,  the  artide  must  not  have  been 
on  the  market  more  than  six  montfa  and  must  not  have 

been  advertised  in  this  or  any  previous  issue.  Owing  to 

the  news  character  of  these  descriptions  it  will  be  impos- 

sible to  submit  them  to  tfw  manufacturer  for  approval. 

Fj'f   •   CONDENSED 
!J   CLIPPING     INDErX 
,  I      Aconiinuoui  record '  .   ol^modorn    dos\^ns 

J  I    •  S^d  oquipmonl/  • 

Williams-White  No.  40-A  Straight 
Side  Press 

Williams,  White  &  Co.,  Moline,  111.,  has  recently  com- 
pleted the  straight-side  press  shown  in  the  illustration. 

The  side  housings  of  the  press  are  of  cast  steel,  the 
other  frame  members  of  semi-steel.  Adjustable  front 
and  rear  clamping  strippers,  also  side  clamping  devices, 
actuated  from  the  main  shaft,  are  provided.  The  gears 
are  made  of  steel  and  cut  from  the  solid.  The  eccentric 

shaft  is  a  high-carbon  steel  forging.  The  flywheel  is 
provided  with  a  friction  slip  in  order  to  protect  the 
machine  in  case  the  dies  become  jammed.  In  such  a 
case  the  flywheel  may  momentarily  continue  to  rotate, 
thus  gradually  dissipating  in  friction  the  energy  which 
it  contains.  The  flywheel  is  mounted  on  an  extension 

of  the  driving-gear  hub,  which  in  turn  is  keyed  to  the 
main  driving  shaft.  Two  pitmans  are  used,  these  being 
placed  closely  against  the  housings,  with  the  two  bridge- 
tree  bearings  immediately  adjacent.  The  pitmans 
oscilliate  in  steel  thrust-blocks  set  into  the  ram. 

The  clutch  has  an  automatic  throwout,  which,  when 
the  treadle  is  released,  leaves  the  ram  at  the  top  of 
its  stroke  and  prevents  repetition  of  action.  The 
treadle  can  be  hooked  down  for  continuous  operation,  or 
depressed  separately  for  each  successive  stroke.  Oil 
cups  for  all  bearings  are  provided.     The  maker  claims 

WILLIAMS-WHITB  NO.  40-A  STRAIGHT-SIDK  PRE.SS 
Rpeciflcations :  Capacity,  600,000  lb.  distributed  load.  Clear 

distance  between  housings,  16  ft.  Vertical  die  space  with  ram 
down,  24  in.  L,eng;th  of  stroke,  5  in.  Normal  speed,  25  strokes 
per  min.  Width  of  table,  24  in.  Widtli  of  ram,  16  in.  Pneumatic 
counterbalance  operates  at  80  to  100  lb.  pressure.  .Motor,  50-hp., 
d.c,   direct  connected.     Speed     775   r.p.m. 

that  in  the  design  of  this  machine  special  attention 
has  been  given  to  balance,  rigidity  and  to  the  distribu- 

tion of  metal  so  as  to  combine  strength  and  lightness. 

Cadillac  Double-End  Tapping  Machine 
The  double-end  tapping  machine  shown  in  the  illus- 

tration is  being  built  by  the  Cadillac  Tool  Co.,  268 
Jefferson  Ave.,  Detroit,  Mich.,  for  work  requiring  tap- 

ping on  opposite  sides.     A  special  instance  of  the  use 

THK  CAU11.1.AC  DOUBLE-EXD  T.\PPING  MACHINE 

of  this  machine  is  simultaneously  tapping  both  ends 
of  turnbuckles,  a  right-hand  thread  in  one  end  and  a 
left-hand  thread  in  the  other.  The  machine  is  built 
with  beds  of  different  lengths,  which  gives  distances 
between  the  ends  of  the  spindles  of  either  12,  24,  36, 
48  or  60  in.  The  maximum  size  of  tap  that  can  be 
used  is   i   in. 

The  macliine  is  equipped  with  a  3-hp.  Westinghouse 
reversing  motor,  and  the  proper  gear  reduction  is 
incorporated  in  the  drive.  A  reversing  switch  is  con- 

nected to  the  rear  end  of  the  stationary  head,  on  the 
left,  and  when  the  taps  have  entered  the  work  to  the 
proper  depth  an  adjustable  stop  operates  the  switch 
and  reverses  the  motor.  When  entering  the  taps  into 
the  work  they  are  fed  forward  by  hand,  using  the 
lever  on  the  top  of  the  right-hand  head,  which  operates 
through  a  double  rack,  causing  both  spindles  to  feed 
forward  equally.  A  special  feed  mechanism  has  been 
designed  for  the  tapping  spindles  which  gives  them 
considerable  length  of  travel.  The  machine  is  furnished 
with  an  oil  pan,  which  drains  into  a  coolant-storage 
reservoir  from  which  a  power-driven  pump  dra^xs  the 
.supply  of  coolant. 
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The  Thor  Pneumatic-Motor  Hoist 
The  pneumatic-motor  hoist  shown  in  the  illustration 

has  been  developed  by  the  Independent  Pneumatic  Tool 
Co.,  600  West  Jackson  Boulevard,  Chicago,  111.  The 
hoist  is  equipped  with  a  worm-gear  drive  and  it  is 
claimed  that  it  will  not  overhaul  even  should  the  air 
supply  be  cut  off.  An  automatic  stop  is  provided  which 
shuts  off  the  air  before  the  cable  is  fully  wound  or 
unwound,  thus  preventing  injury  to  the  load  or  hoist. 
This  stop  can  be  adjusted  and  set  for  any  length  of 
lift  within  the  capacity  of  the  hoist.  The  hoist  is  sus- 

pended by  a  swivel  hook,  and  the  drum  cover  contains  an 
eyelet  for  attaching  the  cable  used  for  lifting  the  hoist 
into  position,  thus  leaving  the  hook  free  so  that  it 
may  be  easily  attached. 
The  motor  is  of  the  type  used  on  close-quarter 

pneumatic  drills,  and   is   claimed   by  the   maker  to  be 
very  economical  in 
air  consumption. 
The  two  cylinders 
are  double  acting 
placed  at  right  angles 
and  use  a  single- 
throw  balanced 
crankshaft.  The 
throttle  valve  has  a 
graduated  opening, 
making  possible  the 
control  of  the  speed 
of  the  motor  for 
starting  or  stopping. 
The  motor  is 

equipped  with  an  oil 
well  in  which  the 

crank  dips,  thus  fur- 
nishing splash  lubri- 

cation to  all  parts. 
About  one-half  of 

the  worm  gear  is  im- 
mersed in  the  oil. 

Thecabledrum.worm 
shaft,  worm  gear  and 
sheaves  have  roller 
bearings.  The  cables 
and  drums  are  placed 
far  apart  to  prevent 
twisting  or  turning 
of  the  load.  The 

drums  are  grooved  to  accommodate  the  cable,  and  each 
has  a  guide  which  leads  the  cable  into  the  groove  and 
prevents  climbing  and  crossing  of  the  turns  when  wind- 

ing. The  cable  is  adequately  protected  from  dirt  by 
the  drum  cover.s,  which  also  serve  as  an  additional  pro- 

tection against  the  climbing  of  the  cable. 

Elgin  Planing  Attachment 
The  Elgin  Tool  Works,  Inc.,  Elgin,  111.,  has  brought 

out  a  planing  attachment  for  its  bench  lathes  as  shown 
in  the  accompanying  illustration. 

The  attachment  is  arranged  to  be  mounted  on  the 
slide  rest  and  to  be  used  for  such  work  as  cutting  key- 
ways,  small  internal  gears,  slotting,  etc.  The  stroke  is 
adjustable  from  J  to  1  in.  and  the  feed  is  regulated  by  a 
large  knurled  knob.  The  ram  housing  is  graduated  in 
diegrees  and  may  be  set  to  cut  clearances  inside  of 
dies. 

THE  THOR  PNEU.MATIC- 
MOTOR  HOIST 

.Specification:  Built  in  six  .sizes,  1. 
i-x,  2,  2-x,  3  and  4.  Capacit.v  langi-. 
i  to  2  ton.  I>ifl  range,  heiglit.  10  to 
10  ft.  :  speed,  8  to  32  ft.  pei-  min. SJiorte.st  distance  between  lioolts,  30 
to  36  in.  Weight.  225  to  265  lb.  Cu.ft. 
of  air  per  ft.  of  lift,  1.9  for  models 
1  and  1-x ;  3.8  for  models  2  and  2-x; 
7.6  for  models  3  and  4. 

ELGIN  PLANING  ATTACHMENT 

A  clapper  is  provided  to  clear  the  tool  on  the  return 
stroke. 

Either  round  or  square  tools  can  be  used.  Slots  in 
the  base,  matching  the  slide-rest  slot  provide  for  differ- 

ent settings  of  the  attachment. 

Yoder  Gang-Slitting  and  Leveling 
Machine 

The  Yoder  Co.,  Walworth  Ave.  at  West  58th  St., 
Cleveland,  Ohio,  has  recently  introduced  a  gang-slitting 
and  leveling  shear,  both  a  heavy-duty  and  a  regular 
or  standard  size  being  built.  The  accompanying  illus- 

tration gives  a  rear  view  of  the  regular-duty  machine, 
in  which  the  circular  slitting  cutters  are  plainly 
shown. 

The  sheet  of  metal  to  be  slit  is  held  in  the  proper 
position  for  entering  and  is  kept  straight  while  being 
cut  by  means  of  the  long  guides,  one  of  which  can  be 
seen  on  the  right.  The  sheet  enters  first  a  pair  of 
rolls  which  feed  it  into  the  cutters  while  holding  it 
fiat  and  horizontal.  Guides  between  the  feed  rolls  and 
the  cutters  insure  that  the  sheet  enters  properly. 

Each  cutter  is  made  in  two  segments,  and  is  screwed 
to  a  slit  cast-iron  hub,  the  two  parts  of  which  are  bolted 
together.  The  bore  of  the  hub  is  threaded  to  fit  the 
shaft  so  that  its  position  can  be  closely  adjusted. 
Tightening  the  bolts  in  the  hub  clamps  the  cutter  in 
position.  The  maker  clairns  that  this  method  prevents 
wabbling  of  the  cutter  and  insures  clean-cut  edges  on 
the  work. 

The  strips,  upon  leaving  the  cutters,  pass  between 
finger  guides  and  then  through  a  pair  of  rolls,  which 

YODER    GANG-SLITTING     AND    LEVELING    MACHINE; 
REAR  VIEW   OP  REQULAK-DUTT  MODEL 
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remove  possible  burrs.  They  then  go  through  six  more 

straightening  and  leveling  rolls,  seen  in  the  foreground 
in  the  illustration.  It  is  claimed  that  the  slitted  strips 

produced  ar€f  perfectly  smooth  and  straight,  without 

any  warping  or  twisting.  When  using  the  adjustable 

cutters  already  described,  strips  as  narrow  as  23  in. 

can  be  cut  in  metal  up  to  i  in.  thick.  On  thicker  sheets 
the  minimum  width  of  strip  that  can  be  cut  is  3  in. 
When  strips  narrower  than  these  are  required,  solid 

cutters  and  spreaders  are  used.  The  machines  are  made 
in  various  sizes  to  accommodate  a  wide  range  in  width 
and  thickness  of  material. 

Brush  Pilot  Gage 
The  Brush  Pilot  Gauge  Ck).,  Springfield,  Mass.,  has 

brought  out  the  gage  illustrated  herewith.  The  brush 
serves  to  clean  the  dirt  from  the  hole  to  be  gaged  and 
it  is  claimed  that,  thus  equipped,  the  life  of  the  gage  is 

BRUSHI  PILOT  GAGE 

lengthened  by  not  coming  in  contact  with  a  hole  charged 
with  gritty  substances. 

The  bristles  are  slightly  varying  lengths  so  that  when 
the  brush  is  used  in  connection  with  a  thread  gage  they 
tend  to  clean  out  the  thread  at  both  top  and  bottom. 

Harvey  "Steadfast"  Switch 
The  electric  starting  switch  illustrated  herewith  has 

been  developed  by  the  Harvey  Machine  Co.,  of  Los  An- 
geles, Cal,  and  is  intended  for  use  with  a.c.  motors  of 

from  1  to  7J  hp.,  and  110,  220,  440  and  500  volts. 
Among  other  improvements  are  included  push-button 
control,  separate  starting  and  running  contacts,  long 
wiping  action  of  contacts  and  simplicity  of  construc- 

tion and  operation.  The  switch  is  fully  enclosed  in  a 
sheet-metal  case  and  removal  of  the  cover  breaks  all 
connections,  leaving  no  live  surfaces  exposed. 

The  switch  is  actuated  by  an  oscillating  magnet, 
having  eccentrically  formed  pole-faces  mounted  within 
a  laminated  keeper  which  has  similarly  formed  faces. 
The  oscillating  magnet  exerts  a  uniform  pull  around  a 
central  shaft  through  an  arc  of  75  deg.  and  provides 
movement  and  power  to  operate  the  mechanical  elements 
of  the  switch. 

Push-button  stations  may  be  arranged  in  convenient 
positions,  while  the  switch  is  installed  on  a  wall  out  of 
the  way  of  machinery.  Pressure  of  the  starting  button 
A  closes  the  circuit  to  the  oscillating  magnet  B,  which 
throws  the  swinging  frame  C  to  bring  the  fingers  D 
into  sliding  impact  with  the  first  set  of  contacts  E<  on 
the  panel.  This  closes  the  line  circuit  to  the  motor. 
Further  movement  is  temporarily  suspended  by  a  stop 
F  connected  to  the  plunger  G  of  a  solenoid  H.  The 
solenoid,  energized  by  the  first  rush  of  current,  raises 
the  plunger  against  gravity.     The  starting  position  of 

the  switch  is  thus  maintained  on  the  line  until  the  motor 
is  accelerated  to  normal  velocity,  when  the  energy  of 
the  solenoid  is  decreased  and  the  plunger  falls.  This 
permits  the  actuating  magnet  to  move  the  swinging 
frame  still  further,  and  the  fingers  slide  off  of  the  first 
set  of  contacts  onto  the  second  /,  the  current  passing 
from  these  latter  to  the  motor  through  the  protective 

fuses  on  the  panel.  The  switch  is  maintained  in  opera- 
tive position  by  the  magnet  so  long  as  normal  current 

is  flowing.  Should  the  current  be  interrupted,  either 

by  failure  of  the  voltage  or  by  pressure  of  the  "stop" 
button,  the  swinging  frame  carrying  the  fingers  will  be 
instantly  thrust  away  and  then  drop  by  gravity  to  the 

HARVEY    "STEADFAST"    SWITCH 

"off"  position  without  passing  back  over  the  stai-ting 
contacts.  This  movement  is  determined  by  the  track 

guides  J. 
The  switch  will  then  remain  inoperative  upon  re- 

newal of  the  current,  requiring  another  pressure  of  the 
starting  button. 

Contacts  are  enclosed  within  heavy  insulators,  any 
slight  tendency  to  arcing  is  confined  to  the  tips  of  the 
fingers,  and  arcing  is  minimized  by  the  strong  magnetic 
field  induced  by  the  coils  K.  The  long  sliding  action  of 
contact  surfaces  makes  them  self -cleaning,  preventing 
corrosion,  pitting  and  roughening. 

The  switch  provides  full  protection  both  for  starling 
and  running  loads  by  the  use  of  simple  cartridge  fuses, 
which  any  novice  is  competent  to  replace,  if  renewal 
should  become  necessary. 
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Whipp  16-In.  Crank  Shaper 
The  shaper  illustrated  herewith  is  a  product  of  the 

Whipp  Machine   Tool   Co.,    Sidney,    Ohio. 
The  column  is  strongly  ribbed  to  take  the  strains 

developed  when  taking  heavy  cuts.  The  ram  guides 
are  extended  both  at  the  front  and  back  to  give  a  long 
bearing  for  the  ram.  The  nut  for  the  telescopic  elevat- 

ing screw  is  carried  in  the  main  column  casting,  thus 
insuring  alignment.  The  base  is  of  the  pan  type  to 
keep  dripping  oil  from  the  floor  and  is  ribbed  under- 

neath to  form  a  substantial  foundation.  It  extends  in 
front  to  the  full  length  of  the  table,  forming  a  base  for 
the  table  support. 

The  ram  is  of  box  type,  heavily  ribbed  and  its  design 
is  such  as  to  give  maximum  stiffness. 

The  swivel  head  is  provided  with  an  eccentric  lock, 
insuring  ample  power  for  holding,  and  also  affording 

WHIPP  16-IN.  CRANK  SHAPER 

a  quick  means  of  adjustment.  The  head  is  graduated 
for  accurate  angular  setting  and  the  down-feed  screw 
is  provided  with  a  micrometer  collar  graduated  to 
0.001  in.  The  automatic  cross  feed  is  simple  and  can 
be  adjusted  for  different  feeds  while  the  machine  is 
running.  The  stroke  can  also  be  adjusted  without 
stopping  the  machine.  The  vise  is  equipped  with  tool- 
steel  jaws.  An  outboard  table  support  can  be  furnished 
as  an  extra.  Specifications:  S-troke,  16a  in.  Table  travel, 
horizontal,  20  in.,  vertical,  13  in.  Maximum  distance 
table  to  ram,  16 J  in.  Down  feed,  6  in.  Table;  width, 
10  in.;  length,  16  in.;  depth,  12  in.  Ratio  of  gearing, 
6  to  1.  Shipping  weights;  domestic,  1,850  lb.  boxed; 
for  export,  2,000  lb. 

Andrews  Rust  Proofing  Process 
A  process  for  rust  proofing  ferrous  metals  has  been 

developed  by  the  Andrews  Rust  Proofing  Laboratories, 
821   Book  Building,    Detroit,    Mich. 

The  pieces  to  be  rust  proofed  are  placed  in  a  furnace 
which  burns  a  mixture  of  gas  and  air.  It  is  claimed 
that  after  the  work  has  reached  the  uniform  heat  of 

the  furnace,  an  atmosphere  is  created  that  forms  an 
oxide  which  penetrates  the  most  minute  pores  of  the 
metal.  The  work  is  then  removed  from  the  furnace 
and  immersed  in  a  bath  of  oil,  heated  to  a  temperature 
of  100  deg.  F.  The  oil  carbonizes  and,  mixing  with  the 
oxide,  forms  a  paste  which  sinks  into  the  pores.  At 
the  same  time,  quenching  in  the  oil  contracts  the  pores 
and  seals  up  the  deposit  therein.  While  the  temperature 
of  the  furnace  is  not  given,  it  is  stated  that  it  is  not 
high  enough  to  distort  or  in  any  way  injure  the  work. 
Among  the  claims  made  for  the  process  are:  That 

parts  treated  by  it  have  a  fine  ebony  finish  and  that 
they  have  withstood  a  test  by  being  sprayed  with  salt 
water  in  a  closed  vessel  for  83  hr.  and  remaining  sus- 

pended over  the  salt  solution  for  an  additional  157  hr. 
wi^^hout  being  rusted. 

Taylor  Society  Meeting 
The  Taylor  Society,  whose  object  is  the  promotion  of 

scientific  management,  met  in  Rochester,  N.  Y.,  May  6, 
7  and  8,  under  the  auspices  of  the  Industrial  Manage- 

ment Council  and  the  Manufacturers'  Council  of  the 
Chamber  of  Commerce.  Henry  S.  Dennison,  of  the 
Denniscn  Manufacturing  Co.,  Framingham,  Mass.,  pres- 

ident of  the  Taylor  Society,  presided  at  the  first  regular 
session,  and  urged  that  as  fast  as  solutions  of  industrial 
problems  are  approached,  Taylor  principles  be  applied 
to  other  problems.  Carl  G.  Earth  was  elected  an  honor- 

ary member  of  the  society. 
The  following  are  extracts  from  several  addresses 

of  great  interest  and  value  delivered  during  the  three 
days  of  the  meeting. 

In  a  paper  on  "The  Necessity  of  Planning  in  Admin- 
istration," J.  William  Schulze,  of  the  J.  William  Schulze 

Co.,  New  York,  described  the  methods  of  planning  pro- 
duction for  from  three  to  twelve  months  ahead,  based 

on  analysis  of  all  factors  entering  into  its  control, 
and  contrasted  the  benefits  of  such  methods  with  the 
system  of  carrying  on  production  on  the  basis  of  orders 
coming  in  day  by  day. 

William  D.  Hemmerly,  resident  engineer  the  Thomp- 
son &  Lichtner  Co.,  Boston  and  New  York,  in  his 

address  on  "Balance  of  Work,"  explained  how  the  man- 
agement is  enabled  to  ascertain  accurately,  constantly 

and  instantly  the  condition  of  the  plant  insofar  as 
work  ahead  is  concerned. 

Although  turning  out  a  diversified  line  of  products, 
the  manufacturers  of  Rochester  have  organized  to  work 
out  basic  principles  of  all  industry  which  would  be 
of  practical  help  to  each  of  them.  They  are  cutting 
down  the  costs  of  labor  turnover,  and  are  gettting 

increased  production  through  co-operation.  This  was 
explained  by  Henry  T.  Noyes,  general  manager.  Art 

in  Buttons,  Inc.,  in  an  address  on  "Administration  in 

Rochester." William  0.  Lichtner,  of  Thompson  &  Lichtner  Co.,  in 

a  paper  on  "Tne  Promulgation  of  Standards  by  the 
Taylor  Society,"  advocated  a  systematic  pooling  of  the 
knowledge  and  experience  of  the  members  of  the 
society ;  urged  the  standardization  of  organization  plans, 
and  formulated  basic  policies  for  bonus  payments  and 
base   wage   rates. 

"The  Necessity  for  Standards  of  the  Relation  Between 
Illumination  and  Output,"  was  advocated  by  Ward  Har- 

rison, illuminating  engineer,  of  Cleveland,  who  stated 
that  production  increases  of  from  10  to  20  per  cent 
have  followed  lighting  betterments. 



1166 AMERICAN     MACHINIST Vol.  52,  No,  22 

Dr.  Meyer  Jacobstein,  labor  manager  of  Stein-Bloch 

Co.,  Rochester,  in  his  address  "Can  Industrial  Democracy- 
Be  Efficient?"  states  that  after  a  year  of  operation  the 
"Rochester  Plan"  shows  higher  standards  of  production, 
decreased  labor  turnover,  operation  uninterrupted  by 
strikes,  and  more  satisfied  workers.  The  plan  consists 

of  the  representation  of  the  employers  by  "labor  man- 
agers" assisted  by  employment  managers,  production 

men  and  time-study  men,  and  the  representation  of  the 

workers  by  shop  chairmen  and  a  union  manager.  Dis- 
putes are  settled  by  an  impartial  chairman  whose  salary 

is  paid  by  both   sides  and  whose  decision  is  final. 

"The  Worker's  Reaction  to  Scientific  Management," 
was  the  subject  of  an  address  by  Dr.  William  R. 
Leiserson,  chairman  of  the  Labor  Adjustment  Board  of 
{he  Rochester  Clothing  Industry.  He  declared  that  labor 
as  such  was  not  opposed  to  scientific  management  or  to 
improved  production,  but  that  it  is  afraid  of  change, 
that  before  scientific  management  can  be  installed,  it 
is  necessary  to  educate  the  workers  and  explain  to 
them  the  whole  truth,  and  that  if  the  workers  have  a 
share  in  responsibility  of  distributing  the  total  wage 
bill  of  the  industry,  they  see  that  the  wages  are  fair. 

The  final  session  was  in  the  form  of  a  banquet  at 
which  Ernest  Martin  Hopkins,  president  of  Dartmouth 

College,  spoke  on  "The  Industrial  Problem,"  stating 
that  the  main  problem  of  industry  is  the  human  one 
and  urging  that  the  workers  be  educated  in  the  prin- 

ciples of  industry  and  given  a  definite  knowledge  of 
just  what  part  they  are  playing. 

William  Oesterlein 

William  Oesterlein,  president  of  the  Oesterlein  Ma- 
chine Co.,  Cincinnati,  Ohio,  died  at  his  residence  in 

that  city  on  May  10,  aged  72  years.  With  the  passing 
of  Mr.  Oesterlein,  Cincinnati  loses  an  enterprising  citi- 

zen and  a  pioneer  machine-tool  builder. 
Fifty  years  ago  Mr.  Oesterlein  was  a  mechanic  in  the 

shops  of  Hilles  &  Jones,  Wilmington,  Del.  Leaving 
there  he  traveled,  working  at  his  trade  in  various  cities 
and  finally  located  in  Cincinnati  where  he  found  employ- 

ment with  John  &teptoe,  working  alongside  of  such  men 
as  Ford  Holz,  William  Lodge  and  William  E.  Gang,  all 
of  whom  became  prominent  in  the  machine-tool  industry. 

Later  Mr.  Oesterlein  was  appointed  superintendent  of 
the  Cincinnati  Workhouse  where  many  machines  were 
used  in  the  shops.  While  there  he  invented  a  clutch  to 
take  the  place  of  the  tight  and  loose  pulleys  on  coun- 

tershafts. In  1886  he  started  in  business  with  a  bor- 
rowed capital  of  $325  and  for  the  first  four  months 

worked  entirely  alone,  but  by  1892  his  business  had 
grown  so  that  he  had  to  seek  larger  quarters.  In  addi- 

tion to  his  clutches  he  was  then  building  machine  tools 
on  contract  for  Davis  &  Egan. 

In  1897  he  brought  out  his  first  milling  machine 
which  had  taken  him  a  year  to  build.  Again  he  sought 
larger  quarters  and  in  1899  moved  into  a  building  that 
is  now  a  part  of  plant  No.  2  of  the  Lodge  &  Shipley  Ma- 

chine Tool  Co. 

In  1904  Mr.  Oesterlein  built  a  four-story  shop,  occupy- 
ing two,  then  three,  and  finally  all  four  of  the  floors,  re- 

maining there  until  1918  (during  which  time  he  incor- 
porated the  Oesterlein  Machine  Co.)  when  the  business 

was  removed  to  its  present  location  on  Colerain  Ave.,  op- 
posite the  workhouse  where  the  original  product  was 

conceived. 

His  unusual  mechanical  ability,  his  constant  attention 

WIIA,IAM   OE.STERI.EIN 

to  detail  and  continually  striving  for  better  workman- 
ship are  fundamental  reasons  for  his  success. 

Mr.  Oesterlein's  friendliness  and  hospitality  earned 
him  many  friends,  especially  among  the  travelling  men 
who  solicited  his  trade.  He  was  one  of  the  founders  of 
the  Casino  Club.  Of  music  he  was  passionately  fond, 
and  for  many  years  sang  in  the  Cincinnati  May  Festival. 

State  Accident  Insurance  Extremely 
Successful 

Miles  M.  Dawson,  consulting  actuary.  New  York  City, 
in  The  American  Labor  Legislation  Review,  Vol.  X,  No. 
1,  in  writing  of  his  official  investigation  during  1919 

of  the  state  insurance  funds  for  workmen's  compensa- 
tion in  the  three  states  Ohio,  Pennsylvania  and  New 

York,  concludes  that  such  funds  are  extraordinarily 
successful,  financially  sound,  operated  on  the  strictest 
actuarial  principles,  reduce  management  expenses  to  a 
minimum,  have  made  steady  progress  even  under  com- 

petitive conditions,  etc. 

A  comparison  of  the  "ratio  of  management  expense 
to  premiums"  demonstrates  the  economy  of  the  state 
funds,  and  particularly  that  of  the  exclusive  state  funds. 
(The  premiums  are  taken  at  stock  insurance  company 
rates,  which  are  much  higher  than  the  actual  rates  of 
the  state  funds.) 

R.\TIO    OP   MANAGEMENT   EXPENSE   TO    PREMIUMS. 
PER  CENT 

Commercial  stock  insurance  companies   35  to  40 
Pennsylvania   state    fund    (competitive)        9.000 
New  York  state  fund   (competitive)        6.200 
Ohio  state  fund   (exclusive)       1.625 

It  is  stated  that  these  state  funds  save,  on  the  net 
cost  to  policy  holders,  in  New  York  29  per  cent;  in 
Pennsylvania  19  per  cent  for  coal  mines  and  23J  per 
cent  for  other  employers;  and  in  Ohio  35  per  cent. 



May  27,  1920 Get  Increased  Production — With  Improved  Machinery 
1167 

WHAT to  KE^ 
-I* 

Suggested  by  theNancying  Editor 

SOME  people  can't  see the  use  of  studying  or 
even  reading  history.  Most 
of  them  have  had  very 
little  to  do  with  making 
history  for  it  is  an  old 

truism  that  learning  bj'  the 
mistakes  of  others  is  a  far 
simpler  and  less  expensive 
process  than  making  them 
all  yourself.  All  of  this  is 
introductory  to  the  fact 
that  the  leading  article,  by 
H.  H.  Manchester,  contains 
a    lot    of    history    that    is 
worth  looking  into.  How  would  you  like  to  work  for  42 
cents  a  month  in  summer  when  the  days  are  long  and 
for  35  cents  a  month  in  winter  when  they  are  short? 
It  sounds  impossible,  yet  those  were  the  rates  4,000 
years  ago.  Apparently,  there  was  no  eight-hour  day 
then. 

But  there  is  another  side  to  the  story,  for  wheat  cost 
only  a  very  small  fraction  of  what  it  does  now,  and 
other  things  were  in  proportion.  Otherwise  the  human 
race  would  have  starved  to  death. 

Much  food  for  thought  can  be  secured  by  reading  Mr. 

Manchester's  story  of  the  fluctuations  in  wages  and  price 
levels  throughout  the  centuries,  although  everyone  may 
not  agree  with  his  conclusions.  The  price-cutting  wars 
which  fill  the  newspapers  as  this  is  written  seem  to  bear 
witness  to  the  accuracy  of  his  deductions,  however,  and 
they  are  most  welcome,  particularly  to  the  workers  who 
strive  to  exist  on  an  inelastic  salary. 

Part  XII  of  Professor  Furman's  series  on  cam  design 
and  construction  commences  on  page  1129  and  concludes 
a  group  of  articles  which  we  cannot  help  biit  feel  is 
a  valuable  contribution  to  the  science  of  machine  design. 
These  articles  are  to  appear  in  book  form  very  shortly; 
in  fact  they  would  have  done  so  before  this,  except  for 
certain  manufacturing  difficulties  from  which  the  print- 

ing business  is  no  more  immune  than  any  other 
industry. 

"There  are  so  few  men  who  work  for  any  other 
reason  than  because  they  have  to,  that  it  is  safe  to  say 
that  necessity  alone  will  stop  our  present  orgy  of 
spending.  .  .  .  When  the  money  is  spent,  when 
the  last  Liberty  bond  has  been  sold  at  a  discount  and 
all  the  bonds  are  in  the  hands  of  those  who  will  ulti- 

Most  of  the  prominent  presidential  candidates 
have  announced  their  faith  in  education  as  a 
prime  necessity  for  America.  We  indorse  this 
stand  without  reservation.  Many  men  in  our  field 
have  had  neither  the  time  nor  the  money  for  the 
advantages  of  a  college  education  but  this  is  no 
indication  that  they  are  uneducated.  To  many 
such  men  "American  Machinist"  has  been  an 
invaluable  aid.  It  is  our  aim  to  m/ike  it  indis- 

pensable and  certain  comments  that  have  come  to 
us  make  us  believe  that  we  are  on  the  right  road. 

mately  cash  them  at  matur- 
ity, then  we  may  safely  look 

for  men  to  go  to  work  with 

a  will."  Very  much  to  the 
point  although  not  very  pal- 

atable, is  our  old  friend  En- 
tropy's little  dissertation  on 

"Sweeping  Back  the  Tide" 
on  page  1135.  There  are 
bonuses  and  bonuses  and 
many  of  them  are  bones  of 
contention.  The  American 

Legion  has  gone  on  record 
as  favoring  a  bonus  for 
ex-service  men  and  it  is 

hard  to  blame  the  members  if  we  stop  to  consider  what 
some  of  the  stay-at-homes  did  and  what  they  got  while 
the  Army  worked  for  a  dollar  a  day.  The  big  associa- 

tions of  business  men  have  passed  resolutions  con- 
demning an  indiscriminate  bonus  in  diplomatic  terms. 

The  verdict  rests  with  Congress.  This  bonus  is  a  very 
big  bonus,  two  billion  dollars  according  to  some  esti- 

mates, but  there  are  many  smaller  bonuses  wfiich  have 
made  just  as  much  trouble  in  their  own  way.  The  one 
we  are  describing  in  this  issue  is  in  bold  contrast  to 
these  for  it  works.  Read  about  it  on  pages  1137,  1138 
and  1139 

We  earnestly  urge  all  machine-shop  men  to  keep  up 
with  A.  J.  Langhammers'  article  on  the  testing  of 
high-speed  steels.  Part  II  begins  on  page  1140  and 
takes  up  the  variables  which  must  be  dealt  with  before 
any  such  comparative  test  can  be  successful.  This  is 
a  very  live  subject  and  there  may  be  points  on  which 
you  disagree  with  the  author.  If  so,  let  us  know about  it. 

Another  article  dealing  with  a  purely  shop  subject 

is  H.  A.  Carhart's  "Liberty  Motor  Connecting  Rods," 
page  1148.  There  is  so  much  detailed  information  in 
this  article  that  we  have  adopted  a  somewhat  unusual 
style  of  treatment.     We  hope  it  will  appeal  to  you. 

One  of  our  newer  contributors,  Elmer  W.  Leach,  has 
an  article  which  starts  on  page  1145.  He  says  frankly 
that  he  has  only  a  very  tiny  shop  of  his  own  but 
apparently  that  little  shop  would  make  a  very  good 
model  for  some  large  ones  we  all  know  of.  It  will  pay 
you  to  get  acquainted  with  Mr.  Leach.  He  has  a  style 
all  his  own  that  is  very  easy  to  read  and  we  expect 
to  get  more  of  his  stuff  soon. 
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KS   FROM  TNi 
Valeniine  Francis 

American  Chambers  of  Commerce 
Abroad 

Removal  of  war  restrictions,  and  a 
general  resumption  of  foreign  trade 
have  brought  about  a  revival  of  activi- 

ties of  American  Consular  Officers  in 
the  formation  of  American  Chambers 
of  Commerce  at  various  posts  in  foreign 
countries.  These  organizations  have 
proved  exceedingly  helpful  to  our  for- 

eign representatives  of  the  United 
States  in  establishing  and  maintaining 
friendly  commercial  relations  with  the 
business  men  of  their  localities.  The 
membership  is  usually  composed  of  both 
American  and  foreign  firms,  particu- 

larly those  having  branch  houses. 
The  Department  of  State  is  encour- 

aging its  officers  to  organize  chambers 
of  commerce  wherever  practicable,  since 
such  organizations  have  been  found  to 
be  a  most  valuable  aid  to  the  consular 
corps  in  providing  a  direct  means  of 
communication  and  discussion  of  com- 

mercial opportunities  and  problems. 
Permanent  organizations  have  been 

operating  at  Buenos  Aires;  Rio  de 
Janeiro  and  Sao  Paulo,  Brazil;  Bar- 
ranquilla,  Colombia;  Shanghai,  Tient- 

sin and  Peking,  China;  Havana;  Val- 
paraiso; London;  Paris;  Milan,  Naples, 

Italy;  Mexico  City,  Tampico  and  Mon- 
terey, Mexico;  Barcelona;  Constanti- 
nople; Brussels;  La  Paz,  Bolivia. 

Chambers  are  now  being  organized 
at  Antofagasta,  Chile;  Guatemala  City; 
Harbin,  Manchuria;  Kobe,  Japan; 
Havre  (branch  of  the  Paris  body)  ; 
Gothenburg  and  Stockholm,  Sweden; 
and  in  Copenhagen  and   Hongkong. 

Patent  Office  Salaries 
The  Technical  staff  of  the  U.  S. 

Patent  Office  is  protesting  through  the 
Patent  Office  Society  the  recommenda- 

tions made  to  Congress  regarding  the 
salaries  for  patent  examiners  because 
the  Commission  on  Reclassification  rec- 

ommended a  lower  salary  scale  for  this 
service  than  for  other  technical 
branches  of  the  Government.  The 

probable  reason  for  this  recommenda- 
tion was  that  Congressional  action  had 

already  been  taken  in  part  with  refer- 
ence to  the  Patent  Office  salaries  and 

the  Commission  apparently  desired  to 
recommend  to  Congress  without  changes 
in  these  matters  which  had  already 
received  Congressional  attention. 

Hart  &  Cooley  Increase  Stock 
At  a  meeting  last  week  the  stock- 

holders of  the  Hart  &  Cooley  Manu- 
facturing Co.,  acting  on  the  advice  of 

the  board  of  directors,  voted  to  increase 
the  capUal  stock  from  $550,000  to 
$1,000,000. 

Machinists'  Annual  Convention 
The  sixteenth  annual  convention  of 

the  International  Association  of  Ma- 
chinists will  be  held  in  Rochester,  N.  Y., 

from  Sept.  20  to  Oct.  9,  1920.  This  is 
the  first  annual  convention  to  be  held 
since  the  war.  The  International  As- 

sociation of  Machinists  has  a  member- 
ship of  nearly  400,000  in  the  United 

States,  Canada,  Alaska,  Panama,  Porto 
Rico,  Canal  Zone  and  Hawaiian  Islands. 
There  are  about  300  members  in 
Rochester. 

Result  of  the  Zone  Law 
Webster  Groves,  Mo., 

May  12,  1920. 
McGraw-Hill  Co. 
Gentlemen : 
You  will  please  discontinue 

sending  Power  and  Arnerican 
Machinist  to  me  after  June  1  and 
render  bills  for  both  magazines 
covering  the  months  for  which 
I  owe. 

The  zone  postal  law  cuts  in 
so  much  that  I  am  compelled 
to  discontinue  some  publications 
and  try  getting  along  as  best 
I  can. 

Yours  truly, 

I.  N.  West. 

Charles  W.  Johnson 

Charles  W.  Johnson,  assistant  direc- 
tor of  engineering  for  the  Westing- 

house  Electric  and  Manufacturing  Co., 
East  Pittsburgh,  Pa.,  died  from  double 
pneumonia  on  April  21,  1920,  following 
an  illness  of  only  a  few  days. 

Mr.  Johnson  was  born  June  30,  1874, 
and  was  graduated  from  the  Ohio 
State  University  in  1896.  He  then 
entered  the  employ  of  the  Steel  Motor 
Co.,  Johnstown,  Pa.  Later  he  became 
superintendent  of  the  Allis-Chalmers 
Bullock  Co.,  of  Cincinnati,  Ohio.  He 
entered  the  employ  of  the  Westinghouse 
Electric  and  Manufacturing  Co.  in 
1907  and  was  soon  appointed  chief  in- 

spector. In  1912  he  became  general 
superintendent  of  the  East  Pittsburgh 
works  and  in  the  early  part  of  1919 
was  made  assistant  manager  of  works. 
On  Jan.  1,  1920,  he  was  appointed  as- 

sistant director  of  engineering. 
Mr.  Johnson  was  a  member  of  the 

American  Society  of  Mechanical  Engi- 
neers, the  American  Institute  of  Min- 

ing Engineers,  the  Engineering  Society 
of  Western  Pennsylvania. 

Strikes  Said  To  Be  "A  Relic  of 

the  Dark  Ages" Frederick  W.  Mansfield,  thrice  Demo- 
cratic gubernatorial  candidate  in  Mas- 

sachusetts, and  for  many  years 
counsel,  state  branch,  A.  F.  of  L.,  at 
a  recent  organized  labor  meeting  in 
Milford,  Mass.,  in  plain  language  took 
to  task  those  employees  who  break  con- 

tracts made  with  employers.  He  said  in 

part : 

"In  former  days  the  employer  was 
able  to  dictate  whatever  terms  of  em- 

ployment suited  him,  and  the  worker 
was  forced  to  accept  them.  Now,  when 
the  worker  finds  himself  in  a  position 
of  power  because  of  combination,  the 
worker  in  turn  is  endeavoring  to  get 
all  he  can  from  the  employer.  Labor 

unions,  to  be  successful,  must  be  hon- 
est, honorable  in  intention,  their  objects 

lawful  and  praiseworthy,  and  above 
all  they  must  regain  public  respect  and 
confidence.  One  can't  deny  that  unions 
in  the  last  few  years  have  lost  caste." 

Strikes,  he  said,  are  "a  relic  of  the 
Dark  Ages,  cause  untold  suffering  to 
the  strikers  and  tremendous  loss  to 
employers.  The  remedy  for  unrest  is 
not  to  strike,  but  to  get  together  and 
work.  While  I  do  not  say  that  strikes 
ought  to  be  forbidden  by  law,  I  do  say 
that  the  unions  themselves  ought  to 
make  such  a  law  unnecessary  by  volun- 

tarily agreeing  to  arbitrate  all  disputes, 
in  all  cases  where  the  public  would  be 
seriously  inconvenienced  if  service  were 

stopped."  Mr.  Mansfield  called  on  his 
hearers  to  produce  more  as  the  quick- 

est cure  for  high  prices. — Iron  Age. 

A  New  Grinding  Company 
The  Precision  Grinding  Wheel  Co., 

Inc.,  Philadelphia,  Pa.,  a  new  corpora- 
tion manufacturing  grinding  wheels, 

has  just  started  the  building  of  one 
unit  of  a  very  complete  plant.  The 
first  unit  of  the  plant  will  have  a  six- 
kiln  capacity  and  floor  space  of  38,000 

sq.ft.  It  is  planned  to  go  into  the  com- 
plete wheel  line,  making  wheels  of 

aluminous  and  silicon  carbide  abrasive 
by  f'>ur  processes — vitrified,  silicate, 
elastic  and  rubber.  A.  S.  Vane  is  presi- 

dent and  H.  A.  Plusch  is  secretary  and 
plant  manager.  The  temporary  office  is 
at  1215  Filbert  St. 

Removal  and  Consolidation 

The  Page  Steel  and  Wire  Co.,  Netv 
York,  has  announced  the  removal  of 
its  offices  on  May  15  to  the  offices  ti 
the  American  Chain  Co.,  Grand  Centrtil 
Terminal,  N.  Y..  with  which  it  has 
consolidated. 



May  27,  1920 Get  Increased  Production — With  Improved  Machinery 1169 

^ustrialR)!^ News  Editor 

E.  W.  McCuUough  Manager  of 
New  Industrial  Department 

E.  W.  McCullough,  for  nine  years 
executive  secretary  of  the  National 

Implement  and  Vehicle  Association, 
with  headquarters  at  Chicago,  has  been 
named  manager  of  the  new  Industrial 
Production  Department  of  the  United 
States  Chamber  of  Commerce.  In  the 

departmentalization  plan  of  the  Na- 
tional Chamber,  the  Industrial  Produc- 

tion Department  occupies  an  important 
place  because  of  the  scope  of  the  terms 
embraced  in  its  name. 

Mr.  McCullough  undertakes  the  work 
of  organizing  this  department  with  an 
experience  gained  as  the  result  of  hav- 

ing spent  his  entire  business  life  in 
manufacturing  institutions  or  with  or- 

ganizations representing  them. 
In  1904  Mr.  McCullough  was  called 

on  to  reorganize  the  National  Wagon 
Manufacturers'  Association,  compris- 

ing most  of  the  farm  wagon  manufac- 
turers of  the  country.  The  work  was 

accomplished  under  his  direction  by 

turning  the  trend  of  the  organization's 
activities  into  more  practical  chan- 

nels— namely,  a  study  of  production 
oosts,  standardizations,  elimination  of 
variety  of  production,  and  establish- 
iient  of  uniform  grading  and  inspec- 

tion rules  for  wood  materials. 
Later,  in  1910,  it  was  determined  to 

consolidate  for  greater  efficiency  the 
several  national  associations  represent- 

ing manufacturers  of  the  farm  operat- 
ing equipment  lines  such  as  plows  and 

tillage  implements,  wagons  and  seed- 
ing machinery.  Mr.  McCullough  was 

chosen  secretary  and  general  manager 
of  this  new  organization.  For  the  past 
nine  years  the  affairs  of  that  organiza- 

tion were  under  his  direction.  During 
the  war  period  the  organization  ren- 

dered efficient  service  to  the  Govern- 
ment, and  it  was  recognized  as  one  of 

the  best  industrial  associations  in  the 
country. 

The  new  department  will  be  divided 
into  two  sections,  one  to  deal  with 
natural  resources,  the  other  with  fab- 

ricated production.  This  new  depart- 
ment will  study  many  of  the  problems 

of  manufacturing  and  will  deal  with 
selection  and  education  of  employees 
along  efficiency  and  safety  lines,  wage 
or  compensation  plans,  housing,  in- 

surance, benefits  and  pensions,  alien 
labor,  Americanization,  standardization 
of  products,  etc. 

Mr.  McCullough  points  out  that  there 
is  a  great  need  of  more  definite  and 
accurate  information  as  to  our  re- 

sources of  basic  materials,  natural  and 
developed,  and  also  as  to  the  resources 
of  the  country. 

In  production,  according  to  Mr.  Mc- 
Cullough, much  benefit  of  good  equip- 

ment is  lost  unless  production  sched- 
ules and  accurate  cost  reckoning  is 

made  part  of  the  system.  Too  much 
of  our  industrial  output  is  figured  on 
a  gambling  basis.  The  day  of  estimat- 

ing and  cost-plus  methods  went  with 
the  war,  and  has  been  supplanted  by 
competition  which  measures  profits 
based  on  cost  facts. 

The  new  manager  holds  there  is  as 
great  need  in  most  lines  for  reliable 
production  figures  as  there  is  in  in-' 

B.  w.  McCullough 

formation  concerning  markets.  An 
unnecessary  surplus  in  production  is 
an  injury  to  producer  and  consumer 
alike  and  is  in  fact  economic  waste. 
Underproduction  produces  starvation 
and  suffering.  Both  may  be  avoided 
as  far  as  manufactured  products  are 
concerned,  except  in  times  of  stress, 
through  the  availability  of  accurate 
production  data. 

The  majority  of  industries  make  no 
gathering  nor  statements  of  correct 
production,  whil?  that  furnished  an- 

nually, or  to  the  Federal  Census 
Bureau,  is  valuable  only  for  compari- 

son. Up  to  this  time  defective  records 
or  total  absence  of  records,  together 
with  reluctance  because  of  competitive 
reasons,  have  prevented  the  gathering 
of  figures  which  would  be  the  most 
valuable  guide  to  intelligent  produc- 
tion. 

The  National  Chamber  offers  to  busi- 
ness the  service  of  this  department 

together  with  that  of  other  new  depart- 
ments recently  created. 

Trade  Currents  from  New  York 
and  Chicago 

New  York  Letter 

More  inquiries  resulting  in  orders 
were  received  this  week  by  the  machine- 
tool  manufacturers  of  this  district  and 
caused  the  market  to  be  fairly  active. 

The  General  Electric  Co.  is  asking 

for  grinding  machines,  lathes  and  mill- 
ing machines  for  its  Baltimore  plant. 

The  Chesapeake  &  Ohio  R.R.  Co.  has 
a  small  list  out  and  it  is  reported  that 
the  Baltimore  &  Ohio  will  shortly  be 
in  the  market. 

The  electric  motor  business  has  re- 
cently shown  great  development  and 

a  great  many  inquiries  indicate  the  in- 
creasing popularity  of  the  motor  drive. 

The  Navy  Department  issued  a  list 
this  week  for  which  bids  will  be  opened 

May  28  at  Washington.  The  Cutler- 
Hammer  Manufacturing  Co.  will  soon 
be  in  the  market  for  equipment  for  its 
new  plant  at  137th  St.  and  Southern 
Boulevard.  The  Savage  Arms  Corpo- 

ration, of  Utica,  N.  Y.,  has  started  to 
manufacture  rear  axles  and  will  shortly 
need  more  machine-tool  equipment 

Due  to  the  congestion  at  the  Port 
of  New  York,  caused  by  the  freight 
embargo  and  railroad  tie-up,  most  of 
the  machine  tools  are  now  sent  to 
Philadelphia  for  export. 

Chicago  Letter 

Conditions  from  a  purely  trade 
standpoint  are,  in  the  main,  unchanged 
in  the  Chicago  district.  The  previously 
reported  slackening  in  the  volume  of 
business  transacted  has  become  con- 

firmed, and  a  new  normal  seems  to 
have  been  established,  amounting  to 
about  60  per  cent  of  what  was  done 
the  first  three  months  of  the  year. 
One  or  two  dealers  report  current 
business  better  than  the  above-stated average. 

Labor,  with  its  usual  facility  for 
picking  up  points  of  attack  which  will 
cause  the  utmost  demoralization  in 
industry,  has  started  a  strike  among 
the  foundry  men  of  Chicago.  Ma- 

chinery manufacturers  here  and  in  the 
Rockford  district,  which  to  a  great  ex- 

tent depends  on  Chicago  for  castings, 

are  being  seriously  inconvenienced.  In- 
dications are  that  the  strike  will  last 

just  so  long  as  the  men  stick  to  their 
demands,  for  the  employers  show  no 
disposition  to  treat.  The  situation  in 
Cincinnati  is  reported  as  unchanged. 
All  manufacturers  but  one  are  tied  up 
and  although  it  is  not  thought  the 
strike  can  last  long,  no  one  will  yet 

say  the  end  is  in  sight.  Detroit  auto- 
mobile factories  are  making  sharp 

labor  reductions. 
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Dealers  here  are  congratulating 
themselves  on  the  amount  of  freight 
the  railroads  are  able  to  move.  While 
conditions  are  by  no  means  normal, 
every  concern  reports  considerable 
movement  of  goods,  and  the  number  of 
producing  points  closed  by  embargoes 
is  constantly  growing  less  so  that  di- 

rect shipments  are  moving  more  freely. 
Collections   are   reported   as   slow. 

Then  and  Now 
By  Khaymar  Ojam 

When  I  was  but  a  husky  lad 
And  worked  out  by  the  day, 

I  used  to  work  like  "all  possessed" 
To  try  and  earn  my  pay. 

From  morning's  light  to  evening's  dusk 
I  strove  to  do  my  bit. 

Few  holidays  e'er  came  my  way, 
I  never  dared  to  quit. 

My  conscience  ever  spurred  me  on 
That  more  I  might  achieve, 

And  thus  return  equivalent 
For   all    I   might   receive. 

I  always  tried  to  please  the  boss 
By  faithful,  patient  work. 

It  ne'er  occurred  to  pass  the  buck. 
To  soldier  or  to  shirk. 

But  now  my  head  is  bending  low 
It  pains  me  to  observe 

The  antics  of  the  lusty  youth 
That  get  by  on  their  nerve. 

They  come  to  work  at  half  past  nine, 

They  dodder  'round  all  day; 
Their  one  concern  to  note  the  boss 

Is  looking — not  their  way. 
They  care  not  that  their  time  is  spent 

To  all  intent  in  vain; 

Their  only  goal  is  five  o'clock, 
Next  payday,  and  a  Jane. 

There  is  no  lasting  benefit 
In  this  old  world  attained. 

Without  somebody  pays  the  price 
In  labor  unrestrained. 

I  think  these  bluffers,  boobs,  and  duds, 
A  decade  hence  or  so. 

Will  find  the  clime,  to  their  surprise, 
Much  hotter  down  below. 

Advice  from  the  Belgian 
Commission 

Unless  the  Belgian  Commission  can 
find  firms  which  will  extend  a  five-year 
credit  no  further  purchases  of  machine 
tools  from  private  manufacturers  will 
be  made. 

Lieutenant  Jean  Jean  recently  re- 
turned to  Washington  from  Belgium 

with  the  advice  that  all  future  pur- 
chases will  be  made  from  the  War 

Department  stocks  unless  the  long-time 
credits  should  be  arranged.  Some  ad- 

ditions have  been  made  to  the  list  of 
Belgian  requirements. 

Machinery  Goes  In  with  Roof 
Incomplete 

The  Witney-Hanson  Co.,  Hartford, 
Conn.,  is  proceeding  very  satisfactorily 
toward  the  completion  of  its  new  build- 

ing and  expects  to  be  occupying  it  in 

full  operation  by  July  1.  The  machin- 
ery is  being  installed  while  the  roof 

is  not  yet  completed. 

Business  Conditions  in  England 
From  Our  London  Correspondent 

London,  April  30,  1920. 

IN  ADDITION  to  other  liandicaps, uncertainties  regarding  budget  pro- 
posals have  regarded  business  in 

Great  Britain  during  the  last  fortnight 
or  so,  and  some  special  concern  has  been 
felt  in  regard  to  overseas  trade  owing 
to  the  exchange  difficulties.  The  gov- 

ernment financing  scheme,  referred  to 
in  our  last  letter,  is  thought  somewhat 
complicated,  and  interests  have  joined 
together  in  a  proposal  which  has  been 
laid  before  the  Board  of  Trade  and 
which  has  been  described  as  in  the  na- 

ture more  of  insurance  than  of  credit. 

The  scheme  will  be  accepted  as  addi- 
tional to  that  put  forward  by  the  gov- 

ernment. 

Returning  to  budget  matters,  it  can- 
not be  said  that  the  trading  interests 

concerned  have  managed  to  shine  in 
their  opposition  to  the  government  pro- 

posal of  retention  and  increase  of  this 
duty.  The  Chancellor  of  the  Exchequer 
stands  firm,  but  is  willing  to  make  con- 

cessions to  new  firms  and  to  firms 
which  can  show  a  poor  basis  of  pre-war 
profits.  If  these  concessions  are  rea- 

sonable the  ground  for  the  opposition 
of  trading  firms  will  crumble.  The 
money  has  to  be  found  and  no  satis- 

factory alternative  was  suggested  by 
those  who  opposed  the  tax. 

Great  Britain's  National  Debt 

Great  Britain  is  burdened  with  a  na- 
tional debt  of  about  £8,000,000,000. 

While  this  dead  weight  is  hanging 
round  the  neck  of  the  nation  nothing 
in  the  nature  of  ordinary  taxation  can 

be  expected.  The  weight  must  be  re- 
moved as  quickly  as  possible,  and  one 

way  or  another  it  is  certain  that  a  defi- 
nite effort  will  be  made  to  lift  the  ma- 

jor part  and  to  lift  it  quickly.  While 
the  currency  is  inflated  it  is  obviously 
advantageous  to  pay  off  as  rapidly  as 
possible;  for  the  £8,000,000,000  will 
have  to  be  paid,  presuming  the  debt  is 
to  be  removed,  whether  the  pound  is  at 
its  present  value  or  nearer  its  pre-war 
value.  Incidentally  this  suggests  that 
there  will  be  no  sudden  drop  in  prices 
even  from  the  present  high  rates,  that 
is,  if  they  rise  to  any  marked  extent 
from  currency  inflation.  But  sugges- 

tions of  falling  values  are  again  being 
put  about  from  several  directions,  lower 
demands  for  commodities  are  being  re- 

ported and  the  imminence  of  decline  in 
freight  rates  is  persistently  rumored. 

Reports  from  the  iron  and  steel  mar- 
kets show  unaltered  conditions,  though 

quietness  on  the  export  side  has  been 
specially  noted  for  the  reason  given. 
In  the  London  market  this  week,  it  was 
stated  that  foundries  are  receiving  only 
about  half  their  usual  requirements  in 
the  way  of  pig  iron,  and  any  immedi- 

ate help  as  regards  iron  and  steel  sup- 
plies from  the  United  States  was 

thought  unlikely  owing  to  the  railway 
troubles  on  that  side.  In  Manchester 
it  was  reported  that  £35  a  ton  was 
paid  for  steel  bars. 

A  recent  official  estimate  ^ves  an 
average  increase  in  weekly  wages  up 
to  the  end  of  February  last,  as  com- 

pared with  the  pre-war  rates,  of  be- 
tween 120  and  130  per  cent.  This  is 

regarded  as  approximate  only,  for  it  is 
pointed  out  that  in  certain  instances 
among  skilled  workmen  in  some  indus- 

tries, the  increase  was  but  100  per  cent 
while  the  increase  for  lower  grade 
workers  in  the  same  industry  has 
reached  170  per  cent  or  even  180  per 
cent.  These  figures  refer  to  weekly 
rates.  Simultaneously  the  length  of  the 
working  week  has  been  reduced,  gen- 

erally to  47  or  48  and  in  some  instances 
to  44  hours;  this  means  a  correspond- 

ing further  increase  in  hourly  rates. 
Overtime  is  quite  the  exception;  the 
trade  unions  have  set  their  faces  stead- 

ily against  it. 
Decline  of  Hourly  Production 

A  rough  idea  has  been  given  in  these 
columns  of  the  decline  in  hourly  out- 

put, more  particularly  in  the  engineer- 
ing trades.  The  writer  visited  a  well- 

known  motor  tire  factory  recently  and 
found  that  the  hourly  output  had  cer- 

tainly declined,  though  not  in  so  marked 
a  degree  as  in  many  engineering  plants. 
Figures,  too,  have  been  given  in  the 
House  of  Commons  regarding  the  get- 

ting of  coal,  the  outputs  of  1913  and 
1919  being  compared.  For  the  former, 
the  figures  given  are  259  tons  per  per- 

son above  and  below  ground,  against 
197i  tons  for  1919,  the  cost  of  wages 

per  ton  raised  at  the  pit's  head  being 
given  at  76.01d.  in  1913  and  223.68d. 
in  1919;  the  ratio  is  therefore  about  1 
to  3.  Employed  in  the  industry  were 
1,110,884  persons  in  1913  and  1,163,000 
persons  in  1919. 

The  Ministry  of  Labor  here  is  set- 
ting out  to  advise  firms  who  wish  to 

start  new  works,  as  to  suitable  areas 
from  the  labor-supply  point  of  view. 
It  has  been  mentioned  that  details  re- 

lating to  the  numbers  and  qualifications 
of  people  who  are  unemployed  in  vari- 

ous areas  are  in  the  possession  of  the 
Ministry  and  would-be  employers  are 
invited  to  apply  for  such  information, 
applications  being  treated  as  confiden- 
tial. 

The  statement  has  been  published 
that,  through  its  department  of  over- 

seas trade,  the  British  Board  of  Trade 
had  under  organization  a  series  oi 
trade  tours,  including  one  to  South 
America  leaving  later  in  the  coming 
summer,  and  another  to  the  United 
States  leaving  in  the  winter.  We  learn 
that  they  have  been  postponed  for  the 

present. To  the  Imperial  War  Museum  at  the 
Crystal  Palace,  Sydenham,  S.  W.,  a 
victory  exhibition  will  be  added  in  June 
next.  From  particulars  issued  it  ap- 

pears that  engineering,  electricity  and 
gas  are  to  be  represented,  a  special 
section  being  devoted  to  oil,  with  work- 

ing models,  etc 

Machine-Tool  Situation 

Turning  to  machine-tool  affairs,  spe- 
cial arrangements  for  the  export  of 

Scandinavian   tools   have,   it   is  under- 
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stood,  been  made  by  the  combination  of 
a  number  of  firms  in  Sweden.  In  Great 
Britain  the  agency  for  these  tool's  has 
been  accepted  by  J.  Holroyd  &  Co.,  Ltd., 
which  at  the  Milnrow  works  may  be 
running  rather  counter  to  the  prevail- 

ing general  policy  in  that,  according 
to  present  suggestions,  it  will  confine 
itself  to  the  production  of  special  tools, 
only  those  that  can  be  described  as  of 
standard  character  being  manufac- 

tured. Though  it  might  not  be  quite 
impossible,  yet  it  would  be  very  diffi 
cult  to  find  German  machine  tools  being 
imported  into  Great  Britain  at  present. 
On  the  other  hand,  arrangements  have 
certainly  been  made  for  producing  one 
or  two  British  copies  of  German  ma- 

chine tools.  Dean,  Smith  &  Grace,  Ltd., 
Keighley,  which  specializes  in  the  pro- 

duction of  center  lathes,  is  the  latest 
firm  to  join  the  British  Machine  Tool 
Makers,  Ltd.,  which,  therefore,  now 
consists  of  12  firms.  The  nature  of 
its  output  will  be  regulated  by  agree- 

ment with  other  lathe  makers  in  the 
association.  Some  slackening  in  de- 

mand, possibly  only  temporary,  is  re 
ported  from  Johnstone,  the  Scottish 
machine-tool  center.  Shortage  of  cast- 

ings is  still  noted  everywhere  and  it 
seems  clear  that  the  foundry  facilities 
of  Great  Britain  are  insufficient. 

British  engineers  visiting  America 
seem  to  have  come  back  with  appreci- 

ative views  regarding  steam-driven 
stamps  of  arch  form.  In  consequence 
B.  &  S.  Massey,  Ltd.,  Manchester,  has 
taken  up  the  manufacture  of  this  type 
again,  having  introduced  it  a  consider- 

able number  of  years  ago  both  in  arch 
and  pillar  form.  It  is  again  now 
making  double-acting  steam  stamps  of 
arch  form  and  in  larger  sizes  than  pre- 

viously. This  firm,  by  the  way,  has 
also  applied  to  certain  of  its  pneu- 

matic power  hammers  the  electrical  de- 
vice of  the  relay,  but  in  mechanical 

form.  The  flywheel  bears  the  internal 
portion  of  a  small  cone  clutch.  The  ex- 

ternal portion  of  the  clutch,  being  en- 
gaged, is  carried  round  and  a  projec- 

tion on  it  is  forced  against  a  cam  lever 
which  puts  into  action  the  main  clutch, 
this  being  of  the  band  brake  type  oper- 

ating with  drum  cast  with  the  flywheel. 
The  relay  clutch  is,  of  course,  controlled 
by  the  workman.  The  device  is  thought 
to  be  specially  suitable  where  frequent 
starting  and  stopping  is  desirable  and 
in  confined  circumstances. 

New  Industrial  Institute 

A  new  body  has  come  into  being  in 
the  form  of  the  Institute  of  Industrial 
Administration,  which  held  its  first  gen- 
2ral  meeting  in  London  on  April  27, 
150  members  attending.  The  object  of 
the  institute  is  to  establish  the  status 
of  management  as  a  definite  force  in  in- 

dustry with  capital  and  labor,  for,  in 

the  words  of  the  prospectus,  "on  man- 
agement or  administration  the  burden 

falls  of  becoming  qualified  to  direct  the 
activities  of  labor  with  the  means  pro- 

vided by  capital."  Membership  will  be 
in  three  classes,  namely:  corporate  sub- 

scribers,  to  include  firms  and  associa- 

tions; senior  members,  such  as 
managers,  heads  of  departments,  prin- 

cipals and  directors;  and  juniors, 
including  technical  and  clerical  staff. 
On  the  lines  of  most  of  the  British  in- 

stitutes, meetings  will  be  held  monthly 
in  London  and  elsewhere,  when  pre- 

pared papers  will  be  read  and  discussed. 
In  addition,  after  the  fashion  of  some 
of  the  London  technical  institutions, 
informal  meetings  will  be  held,  a  short 
paper  being  followed  by  a  general  con- 

versation rather  than  a  set  discussion. 
Lecture  courses  are  to  be  delivered,  the 
first  being  on  the  organization  of  pay- 

ment by  results.  Help  will  be  given  in 
arranging  works  lectures  and  corre- 

spondence courses.  Through  a  journal 
and  correspondence  administrative 
practice  will  be  collated,  and  it  is  fur- 

ther proposed  to  form  a  panel  of  con- 
sultants who  will  do  work  of  efficiency 

engineering  character;  that  is,  report 
on  existing  methods,  technical  and  ad- 

ministrative, and  on  their  possible  im- 
provement The  institute  has  offices  at 

110  Victoria  St.,  London,  S.  W.,  with 
E.  T.  Elbourne  as  honorary  secre- 

tary. It  is  to  be  self-supporting  and 
self-governing  and  has  no  commercial 
aim  behind  it. 

W.  F.  McLaughlin,  who  has  been 
general  superintendent  of  the  Hyatt 
Bearing  Division,  General  Motors  Cor- 

poration, has  left  the  Hyatt  Co.  to  take 
the  position  of  works  manager  for  the 
Ace  Motor  Corporation  in  Philadelphia. 

George  A.  Shoemaker  has  been  ap- 
pointed works  manager  of  the  Bound 

Brook  Roller  Bearing  Co.,  Bound 
Brook,  N.  J.  Mr.  Shoemaker  was  for- 

merly connected  with  Messrs.  David 
Lupton  Sons  Co.,  Philadelphia,  Pa. 
Paul  Swenson,  who  has  for  many 

years  been  general  superintendent  of 
the  Minneapolis  Threshing  Machine 
Co.,  Hopkins,  Minn.,  has  retired  from 
active  service  and  will  shortly  sail  for 
a  vacation  trip  to  European  cities. 
Frederick  Curtin,  of  Hamilton, 

Ontario,  Can.,  has  returned  to  Welland, 
Ontario,  to  take  his  old  position  as 
purchasing  agent  for  the  Canadian 
Steel  Foundries  Co. 

Arva  Stroud  announces  his  removal 
10  327  Broadway,  New  York  City. 

Clarence  B.  Atkins  has  been  ap- 
pointed superintendent  of  the  new 

forge  and  machine  shop  division  of  the 
New  Departure  Manufacturing  Co.,  at 
Bristol,  Conn.  The  new  buildings  are 
being  erected  on  Terryville  Ave.,  Bris- 

tol. Mr.  Atkins  has  been  with  the  New 
Departure  Co.  for  the  past  fourteen 

years. Wesley  R.  Johnson  has  been  ap- 
pointed as  mechanical  maintenance  su- 

perintendent of  the  forge  and  die 
machine  shop  of  the  New  Departure 
Manufacturing  Co.,  in  Bristol,  Conn. 
Mr.    Johnson    was    formerly    connected 

with  the  New  England  Westinghouse 
Co.,  at  Meriden,  Conn.;  also  with  the 
General  Electric  Co.;  and  was  for 
eight  years  with  the  New  Haven  Rail- 

road, in  a  mechanical  engineering capacity. 

Edward  Granger  has  been  made 
assistant  superintendent  of  the  forge 
and  machine  shop  division  of  the  New 
Departure  Manufacturing  Co.,  at  Bris- 

tol, Conn.  Mr.  Granger  has  been  with 
the  company  since  1915.  He  will  take 
up  his  new  duties  when  the  new  plant 
buildings  are  completed. 

G.  A.  Ricker  has  been  elected  treas- 
urer of  the  Walworth  Manufacturing 

Co.,  of  Boston,  to  succeed  G.  H.  Graves, 
who  has  been  treasurer  since  1886. 
Mr.  Graves  will  remain  with  the  com- 

pany as  secretary.  Mr.  Ricker  has 
been  associated  with  the  Walworth  Co. 
since  1890,  and  has  been  assistant  to 
Mr.  Graves  for  a  number  of  years. 

P.  J.  Darlington  has  been  appointed 
works  manager  of  the  machine-tool 
division  of  the  Greenfield  Tap  and  Die 
Corporation,  of  Greenfield,  Mass.  Mr. 
Darlington  is  a  graduate  of  Cornell, 
class  of  1891.  Mr.  Darlington,  previ- 

ous to  his  connection  with  the  "GTD," was  with  the  Roto  Co.,  of  Hartford, 
Conn.,  Sprague  Electric  Co.,  of  Bloom- 
field,  N.  J.,  and  the  Royal  Electric  Co., 
of  Montreal,  Canada.  He  has  also  been 
with  the  William  Sellers  &  Co.,  and 
William  Cramp  &  Sons  Co.,  of  Phila- 
delphia. 

E.  D.  Gordon  of  the  weights  and 
measures  division  of  the  Bureau  of 
Standards  has  resigned  to  take  up  a 
position  as  sales-engineer  with  the  Gen- 

eral Automatic  Scale  Co.  of  St.  Louis. 
Mr.  Gordon  will  be  engaged  in  both 
development  and  special  problem  work 
for  this  company  which  contemplates 
a  still  further  extension  of  its  line  of 
scales. 

George  A.  Brewster,  chief  metal- 
lurgist of  the  American  Radiator  Co., 

Buffalo,  N.  Y.,  was  seriously  injured 
May  15,  when  a  ladle  of  molten  metal 
overturned  in  the  steel  mill  at  the 
Pierce  plant  in  Elmwood  Ave.  Mr. 
Brewster  was  struck  on  the  forehead 

by  the  ladle  shank.  His  skull  was  frac- 
tured and  he  suffered  concussion  of  the 

brain.  Physicians  at  the  Homeopathic 
Hospital,  where  he  was  removed  fol- 

lowing the  accident,  report^  that  Mr. 

Brewster's  injuries,  while  serious,  will 
not  prove  fatal. 

H.  B.  Wilson  has  been  selected  as 
office  manager  of  the  new  Forge  and 
Machine  Shop  buildings  of  the  New 
Departure  Manufacturing  Co.,  on  Ter- 

ryville Ave.,  Bristol,  Conn.  He  has 
been  with  the  New  Departure  Co.  for 
about  four  years,  and  previously  was 
connected  with  the  L.  V.  Estes  Co., 
industrial  production  engineers,  of 
Chicago.  He  has  also  been  with  the 
American  Locomotive  Co.,  and  with  the 
Pratt  and  Cady  Co.,  of  Hartford,  Conn. 

Clyde  A.  Phillips,  formerly  con- 
nected with  the  machinery  department 

of    the    W.    M.    Pattison    Supply    Co., 
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Cleveland,  Ohio,  has  severed  his  con- 
nections with  that  concern  and  is  now 

on  the  sales  force  of  Cyril  J.  Bath 
&  Co.,  Cleveland,  Ohio. 

W.  K.  Tewksbury,  who  for  the  last 
ten  years  has  been  superintendent  of 
the  Automafc  Electric  Co.,  Chicago, 
111.,  has  resigned  to  accept  a  position 
with  the  Steel  Products  Manufacturing 
Co.,  Chicago,  111.  He  has  been  elected 
a  director  of  the  company,  and  as  sec- 

retary and  treasurer  will  have  complete 
charge. 

Barnes  Drill  Co.,  Rockford,  111.,  has 
let  contract  for  the  construction  of  an 
addition  to  its  plant,  80  x  150  ft. 

The  Lincoln  Products  Corporation, 
Newark,  N.  J.,  has  been  formed  re- 

cently to  market  transmission  equip- 
ment. It  will  represent  the  Hyatt 

Roller  Bearing  Co.,  Standard  Pressed 
Steel  Co.,  and  Steel  Treating  Equipment 
Co.,  in  Newark,   N.  J. 

The  Schaffer  Engineering  and  Equip- 
ment Co.,  to  provide  for  the  expansion 

of  its  business  and  to  obtain  ample 
plant  facilities,  has  sold  a  large  block 
of  its  capital  stock  to  the  Fawcus  Ma- 

chine Co. 

The  Williams  Tool  Corporation  has 
merged  its  interests  with  the  John  Hall 
&  Sons,  of  Brantford,  Ont.  It  is  re- 

ported here  that  the  concern  will  re- 
tain its  original  name  and  that  the 

Canadian  plant  will  be  known  as  the 
Hall  plant  of  the  Williams  Tool  Cor- 

poration. Leslie  S.  Hall,  president  and 
general  manager  of  the  Canadian  plant, 
will  become  vice  president  of  the  amal- 

gamated concern.  A.  R.  Hall  will  be 
the  manager  of  the  Canadian  plant 
and  E.  L.  Williams  will  be  in  charge 
of  the  office. 

The  Airway  Engineering  Co.,  of  New 
York,  is  negotiating  with  the  owners 
of  the  plant  and  equipment  of  the  Ley- 
are  Boat  Works,  Ogdensburg,  N.  Y., 
for  the  purchase  of  the  plant  at  about 
$100,000  to  establish  a  manufacturing 
plant  for  both  air  and  water  craft. 

Since  the  purchase  of  the  Skillin  & 
Richards  Manufacturing  Co.,  in  June, 
1918,  by  the  Webster  Manufacturing 

,^Co.,  Tiffin,  Ohio,  a  new  building  has 
be^en  erected,  which  will  increase  the 
capacity  of  that  plant  about  50  per 
cent.  The  receiving  and  shipping  fa- 

cilities have  been  improved,  a  sprinkler 
system  installed  and  the  plant  made 
thoroughly  uptodate  in  all  respects. 
The  sales  office  in  the  McCormick  Build- 

ing, and  the  general  offices  and  engi- 
neering staff  at  Tiffin,  Ohio,  now  occupy 

the  new  office  building,  which  is  at 
4500  to  4560  Cortlandt  St.,  Chicago, 
111. 

The  entire  assets  and  good-will  of 
the  Sears-Cross  Co.,  Bush  Terminal, 
Brooklyn,  N.  Y.,  manufacturer  of  the 
Sears-Croae  lock  for  automobile  doors. 

have  oeen  acquired  by  the  National 
Seal  Co.,  Inc.,  manufacturer  of  metal 
seals  and  automobile  hardware. 

The  Marf  Machine  and  Die  Casting 
Co.,  Inc.,  New  York,  has  succeeded  the 
Marf  Machine  Co.,  Inc.  The  new  com- 

pany announces  that  the  same  organ- 
ization which  has  conducted  the  busi- 

ness in  the  past  will  continue  in  the 
management  With  the  increased  capi- 

tal and  facilities  now  at  its  command 
the  company  expects  to  broaden  the 
scope  and  volume  of  its  business. 

Clark  Brothers  Company,  Olean, 
N.  Y.,  manufacturer  of  saw-mill  equip- 

ment, has  been  awarded  a  certificate  of 
merit  by  Secretary  of  War  Newton  D. 
Baker  for  war  production.  The  com- 

pany furnished  the  American  Expedi- 
tionary forces  with  eighty-seven  saw- 

mills. 

ble  and  repair  them ;  Ford  electric  starl- 
ing, generating-  and  lighting  systems.  There 

are  also  new  sections  on  how  to  rejreiir 
tires,  including  suggestions  as  to  the  proper 
equipment  for  starting  in  the  business  ;  how 
to  measure  piston  and  ring  clearances  and 
other  hints  on  engine  repair ;  specifications 
of    1920    cars. 

Separate  sections  are  devoted  to  trucks. 
tractor.s,  motorcycles,  airplanes  and  air- 

plane engines. 

The    Czecho-Slovak    Trade    Journal.      Pub- lished  monthly   at   Purkynovo   nam.    6 Prague-Vinohrady,         Czecho-Slovakia. Subscription  price  ?S,   25  cents  a  copy 
The   first   issue   of   this   trade   paper   has 

just  reached   us.     A  letter  from  the  editor 
®''^',':''._'^'^^'-  "  '^  tl'e  ""'y  commercial  paper published    in    the   English   language   in    the 
new  country   of   Czechoslovakia.      The    aim 
of   the   paper    is   to   acquaint    the    business 
men    of    English    speaking    countries    with the    economic    position    of    Czechoslovakia The  first  number  contains  short  sketches  of 
the    various    industries   of   the    country    ad- vice   to    foreign    travelers,    a    word    about 
import   and   export   regulations   and    some- thing on  the  money  situation. 

The  Conradson  Machine  Tool  Co.,  Green 
Bay,  Wis.,  requests  catalogs  of  all  kinds 
pertaining  to  the  manufacture  of  machine 
tools  and  general  factory  supplies.  Send 
all  catalogs  to  the  works  manager's  ofilce. 

.American    .VlarTiinlKts*    Handbook    find    4)ic- 
tionary   of    Shop    TermH.      By    Fred.    H. 
Colvln,    Editor    of    the    "American    Ma- 

chinist," and  Frank  A  Stanley,  formerly 
associate  editor  of  the   "American   Ma- 

chinist."    Third  Edition,  revised  and  en- 
larged.    758  pp.  with  numerous  illustra- 

tions.    Published  by  McGraw-Hill  Book 
Co.,  239  West  39th  St..  New  York,  N    Y. Price   $4. 

The    first    printing    of    the    third  edition 
of    this    invaluable    handbook    of    machine- 
shop  data  brings  the  total  issue  to  175,000. 
It  contains  only  seventy-seven   more   pages 
than    the    second    edition    but    many    pages 
from  the  older   editions  have  been  dropped 
to    make    room    for    newer    and    more    con- 

venient   data    covering    the    same    ground, 
and  the  small  errors  bound  to  creep  into  a 
work    of    this     sort    have    been    corrected. 
The     dictionary     of     shop     terms     for     the 
benefit    of    the     apprentices    and     younger 
machinists    has    been    retained    and    arapli- 
fled. 

It  would  be  impossible  in  the  space 
available  here  to  enumerate  the  changes 
that  have  been  made  as  there  is  not  a 
section  in  the  book  that  does  not  show  some 
improvement  and  refinement.  More  data 
are  included  on  the  subjects  of  grinding 
and  milling  and  also  on  the  newer  alloys 
such  as  stellite.  Practically  the  same 
arrangement  has  been  used  as  in  previous editions. 

Djke's    Antomobile    and    Gas     En^ne     En- 
cyclopedia.      By    A.     L.     Dyke,    E.     E. 

Twelfth     Edition.       960     pp..     3,362     il- 
lustrations.     Published  bv  A.    L,.    Dyke. 

Publisher,  St.  Louis,  Mo.     Price  $6. 
This    remarkable    book     has    once     more 

been    revised    and    enlarged    to    keep    it    in 
step   with   the   advances   of  the   automotive 
industry.     Used  extensively  during  the  war 
as    a    reference    book    by    various    branches 
or    the    service    which    handled     motorized 
equipment    it    now    resumes    its    peace-time 
place    as    a   guide    for    the    repairman    and 
amateur,  and  textbook  in  many  automobile schools. 

In  addition  to  the  standard  material  in 
the  body  of  the  book  there  are  complete 
supplements  on  the  Ford  and  Packard 
automobiles  and  the  Liberty  aviation  engine. 

Most  of  the  new  material  added  to  this 
edition  deals  with  electrical  equipment, 
sections  being  devoted  to  voltmeter  and 
ammeter  tests ;  how  to  test  and  repair 
magnetoes ;  how  to  construct  an  electric 
testing  outfit ;  how  to  make  "cadmium  tests" 
lor  storage  Iwtteries  and  how  to  disassem- 

Electrio  Flxtareg.  Benjamin  Electric  Man- 
ufacturing Co.,  Chicago,  III.  Catalog  No  22 

'.'S  ■^■^  '"•  ̂ ^  illustrated  and  descriptive catalog  covering  electrical  lighting  appa- 
ratus, plugs,  clusters,  reflectors,  show-case fixtures,   industrial   signals  and   panels. 

Reamers,  etc.  H.  H.  Arnold  Co..  Rock- 
land. Mass.  Circular,  3}  x  6  in.  :  gives  the 

size  and  prices  of  its  shell  reamers,  chuck- 
ing reamers,  counterbores  and  side  mining cutters. 

Precision    Machinery    and     Special    Tools. 
.Sloan  &  Chaxie  Co.,  Ltd.,  Newark.  N.  J. 
Catalog,  pp.  36.  43  x  7  in.  This  catalog 
contains  descriptive  matter  of  its  milling 
attachments,  drill  pads,  faceplates,  tail- 
stock,  step,  chucks,  spring  collets,  tapping 
machines,  pinion  cutters,  etc. 
leather.  Edward  R.  Ladew  Co..  Inc. 

Glen  Cove,  N.  Y.  Catalog,  pp.  56,  6  x  9  in. 
This  catalog  describes  and  contains  illus- 

trations of  its  various  products  such  a.s 
leather  shafting  rings,  pump  leather,  mill 
strappings,  cup  packings,  flat  fan  l>elting. 
etc.     Prices  are  also   included. 

Belts.  I.  B.  Williams  &  Sons,  Dover,  N. 
a.  Catalog,  pp.  55,  65,  x  9i  in.  The  first 
three  pages  of  this  catalog  contains  illus- 

trations of  its  different  branches ;  the  re- 
maining pages  present  a  line  of  flat  and 

round  belting,  rawhide  and  tanned  lace 
leather,   Goodyear  welting,  etc. 

The  American  Iron  and  Steel  Institute 
will  hold  its  spring  meeting  at  the  Hotel 
Commodore,  New  York  City,  May  28. 

The  Railway  Supply  Manufacturers  ,\sso- 
ciation  will  liold  an  exhibit  on  Young's Pier  at  Atlantic  City,  June  9  to  16,  in  con- 

junction with  the  annual  mechanical  con- 
ventions of  the  American  Railway  Associa- 

tion. Many  of  the  leading  machine-tool 
builders  of  the  country  will  be  among  the 
330  or  more  exhibitors. 

The  .\merican  Drop  Forge  .\sssociation 
will  hold  a  meeting  at  the  Hotel  Marlboro- Blenheim.  -Atlantic  City,  N.  J.,  on  June  17. 
18  and  19.  E.  J.  Frost,  of  the  Frost  Gear 
and  Forge  Co.,  Jackson.  Mich.,  is  president. 

The  -American  Society  for  Testing  Mate- 
rials wil  hold  its  next  annual  meeting  dur- 

ring  the  week  of  June  21.  1920,  at  the  New 
Monterey  Hotel.  Asbury  Park.  N.  J.  This 
society  has  its  headquarters  in  the  Engi- 

neers' Club  Building,  1315  Spruce  St.. 
Philadelphia,  Pa.  C.  L.  Warwick  is  the  sec- 

retary and  treasurer. 

The  Society  of  .Automotive  Engineers  will 
hold  its  annual  summer  meeting  at  Ottawa 
Beach,   Mich.,   on  June  21-25,  inclusive. 

The  American  Steel  Treaters'  Society will  hold  a  con\'ention  in  Philadelphia,  Sept 
14  to  18.  J.  A.  Pollak.  of  the  Pollak  Steel 
Co.,   Cinctanati,   Ohio,   is   the   secretary. 
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The  Manufacture  of  Household  Appliances 
By  J.  V.  HUNTER 

Western  Editor,  Ainrrican  Machinist 

The  necessity  for  the  reduction  of  the  labor 
required  to  keep  up  the  modem  home  has  lately 
caused  an  increased  demand  for  the  numerous 
labor-saving  machines  that  have  been  developed. 

One  of  the  large  manufacturers  in  this  line  has 
built  a  modem  plant  for  the  production  of  such 
machines,  and  the  methods  there  employed  are 
described  in  the  following  article. 

A  MONG  the  arduous  duties  in  the  modem  household 
l\  are  washing,  ironing,  and  the  necessary  sweeping 

X  JL  away  of  the  daily  accumulations  of  dust.  The 
reduction  of  this  work  to  a  minimum  has  lately  attracted 
so  much  attention  that  large  manufacturing  plants  have 
sprung  up  throughout  the  country  for  the  production 

FIG.    1.      ONE    BAY    OF   THli    .MOUKKN    FOUNDRY 

of  household  labor-saving  machines.  The  Hurley 
Machine  Co.,  Chicago,  111.,  has  built  up  a  large  factory 
devoted  to  supplying  the  demands  for  household 
appliances.  This  factory  is  an  almost  complete  manu- 

facturing unit,  as  its  activities  extend  from  the  gray- 
iron  foundry  through  all  departments  of  machine, 
woodworking  and  assembling  shops  to  the  final  inspec- 

tion and  shipping. 
The  Foundry 

A  portion  of  the  foundry  floor  is  shown  in  Fig.  1, 
and  illustrates  its  modern  character  and  the  excellent 
lighting  and  ventilating  facilities.  Note  the  absence  of 
objectionable  smoke  or  fog,  although  the  picture  was 
taken  while  the  afternoon  heat  was  being  poured  off. 

The  cupola  is  tapped  directly  into  truck  ladles  and 
by  these  the  iron  may  be  transported  to  all  portions 
of  the  foundry  over  light  steel  rails  laid  almost  flush 
with  the  floor.  At  the  present,  daily  heats  of  about 
20  tons  are  taken  off.  Most  of  the  pouring  off  is  done 
by  hand  ladles,  as  the  majority  of  the  work  is  light, 
and  requires  quick  pouring  and  a  very  fluid  iron. 

The  molding  of  much  of  the  work  is  done  on  air 
squeezers.  These  are  supplemented  in  some  cases  by  the 
useof  the  jolt-squeezer  type  of  molding  machine  on  which 

match-plate  patterns  are  usually  employed.  The  heavier 
parts,  such  as  legs  for  washing  and  ironing  machines, 
require  larger  molds  and  roll-over  molding  machines 
have  been  provided  for  this  work.  Stripping-plate 
molding  machines  have  also  been  provided  for  some  of the  castings. 

Considerable  bench  molding  is  still  done  in  the  shop 
and  the  type  of  bench  used  is  shown  in  Fig.  2.  This 
bench  is  provided  with  shelves  and  extension  arms  so 
that  everything  used  by  the  molder  will  be  in  the  most 
convenient  position  to  reach.  The  shelf  at  the  left  is 
usually  occupied  with  the  riddles  (now  resting  on  the 
working  portion)  and  the  shelf  at  the  right  gives  the 
molder  a  space  where  he  can  place  the  cope  when  it 
is  lifted  off  the  drag.  The  strike-off  bar  is  lying  on 
a  little  shelf  A  on  the  front  of  the  upright  portion,  and 
the  top  shelf  of  this  same  portion  carries  the  rammers 
and  small  tools.  It  will  be  noted  that  the  bench  is 
made  of  ample  width  to  straddle  the  pile  of  molding 
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FIG.    2.      A   MOLDING    BENCH    PLANNED    FOR    EFFICIKNCY 

sand,  so  that  it  may  be  pushed  back  as  the  sand  pile ir.  used  up. 

Most  of  the  cores  are  light,  and  a  partial  view  of 
the  core  room.  Fig.  3,  shows  the  type  of  benches  and 
ovens  provided  for  this  work,  and  gives  a  general 
idea  of  the  character  of  cores  made.  Split  coreboxes 
of  the  gang  type,  producing  from  four  to  six  cores  at 
a  single  ramming,  are  in  general  use.  Most  of  the 
cores  are  baked  standing  on  end,  and  are  placed  on  the 
plates  in  staggered  rows  for  mutual  support. 

The  cleaning  room  is  equal  in  efficiency,  lighting,  and 
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FIG.  3.  PORTION  OF  CORE  ROOM  AND  OVENS 

cleanliness  with  the  remainder  of  the  foundry.  Rattlers 

are  used  almost  exclusively  for  removing  the  sand  from 

the  castings,  and  are  provided  with  exhaust  equipment 

which  keeps  the  dust  from  the  cleaning  room.  A  large 

bank  of  grinding  wheels  is  provided  and  from  these  the 

operators  pass  the  castings  directly  into  sorting  bins, 
each  of  which  is  mounted  on  truck  wheels,  and  as  fast 

as  these  are  filled  they  can  be  pushed  into  the  casting- 
storage  room. 

No  very  large  stock  of  castings  is  carried  on  hand, 
as  the  whole  factory  is  run  on  an  efficient  production- 
scheduling  system,  which  permits  the  foundry  to  know, 
a  few  days  in  advance,  the  castings  that  will  be  required 
by  the  machine  shop,  so  that  they  can  get  their  pro- 

duction started  as  required. 
Attention  has  been  given  in  all  the  shops  to  the  best 

possible  working  conditions,  and  this  is  noticeable 
throughout  the  machine  shop  where  many  provisions 
have  been  made  for  the  welfare  of  the  workers.  These 
shops  are  at  present  employing  quite  a  number  of 
women  workers,  and  for  these  ample  rest  rooms  with 
noon-hour  recreation  facilities  have  been  provided,  also 
a  hospital  and  first-aid  nurse.  A  cafeteria  was  installed 
during  the  past  year,  and  in  connection  with  this  is  a 
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large  dining  room  with  clean  neat  tables  where  all 
workers,  including  those  who  bring  their  own  lunch, 
may  go  during  the  noon  hour.  There  is  also  a  laundry 
with  several  attendants  who  daily  wash  and  iron  all 
of  the  table  linen  and  all  the  towels  which  are  in  use 
throughout  the  plant. 

An  institutional  type  of  Hurley  washing  machine  has 
been  installed  in  the  boiler  room,  and  to  this  all  cotton 
waste  from  the  shop  is  taken  and  so  thoroughly  washed 
that  it  comes  back  satisfactory  for  re-use.  Fig.  4  shows 
this  machine  together  with  samples  of  dirty  waste  A 
and  cleaned  waste  B  after  it  has  been  subjected  to  the 

washing  process  in  this  machine.  A  special  soap  solu- 
tion in  hot  water  is  used  for  this  washing,  and,  after 

rinsing,  the  waste  is  passed  through  the  wringer  and 
hung  in  a  special  drying  room.  All  paint,  dirt,  and  even 
chips  of  metal  are  removed  by  the  washing. 

The  scheduling  of  the  work  through  the  machine  shop 
has  been  done  in  a  thoroughly  progressive  manner  by 

FIG.   4.     MACaiNE  USED  FOR  WASHING  COTTON  WASTE 

FIG.   5.     PRODUCTION   SCHEDUL,E  BOARD  IN 
MACHINE    SHOP 

modern  production  methods,  and  all  is  planned  to  insure 
that  even  where  the  machine  capacity  may  be  somewhat 
limited,  no  hold-up  in  production  will  be  occasioned  by 
a  shortage  of  material.  For  routing  work,  production- 
schedule  boards  are  employed  which  are  located  right 
in  the  shop  so  that  they  will  be  constantly  convenient 
for  observation  by  the  foreman. 

The  Schedule  Board 

One  of  the  schedule  boards  is  shown.  Fig.  5,  and  on 
this,  each  machine  is  listed  in  the  column  at  the  left 
of  the  ruled  space  where  each  square  represents  a 

day's  production.  These  boards  carry  the  production 
outline  for  each  machine  for  a  period  extending  over 
approximately  one  month  in  advance  of  the  present 

day's  work.  At  the  top  of  these  squares  small  brads 
have  been  driven,  upon  which  are  hung  the  square 
white  tags  shown  in  the  illustration.  On  these  is  writ- 

ten the  part-name,  job  number,  and  the  quantity  of 
parts  to  be  produced  by  that  machine.  Where  the 
machine  will  be  engaged  on  any  particular  job  for  a 
number  of  days,  it  is  unnecessary  to  write  cards  for 
each  one  of  these  days,  and  instead  small  brass  washers 
(which  might  be  called  ditto  marks)  are  hung  in  each 
one  of  the  following  squares,  representing  the  neces- 

sary number  of  days'  production  to  complete  the  job. 
To  prevent  the  tags  from  being  blown  from  the  brads, 
rubber  bands  are  stretched  over  four  to  five  brads  at 
a  time. 
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Machining  Aluminum  Pistons 
By  p.  T.  LENNON 

Master  Mechanic,  Ijynite  Laboratories,   Cleveland,  Ohio 

In  machining  aluminum  where  both  accuracy  and 
good  finish  are  required  it  is  necessary  that  the 
machine  used  should  have  no  lost  motion,  the 
work  must  be  held  tightly  and  yet  not  be  sprung, 
and  the  tools  must  be  properly  ground.  The 
most  approved  methods  of  machining  aluminum 
pistons  are  given  herein  by  a  man  who  has  had  a 
large  experience  in  this  class  of  work. 

IT  IS  interesting  to  note  the  attitude  sometimes 
taken,  not  only  by  the  men,  but  even  by  the  foremen 
in  many  machine  shops  and  service  stations,  toward 

the  machining  of  aluminum  parts  and  particularly  of 
lynite  pistons.  Despite  the  fact  that  the  machining  of 
aluminum  is  steadily  becoming  a  larger  feature  in  the 
daily  grind,  it  does  not  seem  to  have  received  as  much 
attention  as  regards  a  common  knowledge  of  cutting 
speeds,  feeds,  shape  of  tools  and  lubrication,  as  has 
been  devoted  to  the  machining  of  other  metals. 

This  impression  has  been  recently  strengthened  by 
hearing  a  foreman,  when  handing  a  lynite  casting  to 

the  machinist,  warn  him  to  "be  very  careful,  the  stuff 
tears  easy,  and  there  are  no  extra  castings.  So  go  slow 

and  take  no  chances." 
Accordingly,  the  machinist  takes  the  job  knowing 

that  he  can  afford  to  cut  and  try  and  experiment  a  little 
and  when  finally,  he  does  get  down  to  where  the  cuts 
should  leave  a  good  smooth,  clean  and  true  finish,  he  gets 

scared  of  that  "digging  in"  that  occurred  in  his  earlier 
trials,  and  allows,  as  on  cast  iron,  for  generous  applica- 

tion of  a  file  and  abrasive  cloth.  The  result  is  not  always 
what  is  should  be,  particularly  if  there  is  a  depression 
cast  around  the  wrist-pin  hole  where  the  file  will  rise 
and  fall  on  the  surface,  and  will  not  only  pick  up  par- 

ticles that  will  scratch,  but  will  produce  irregularities 
which  will  show  up  in  the  wear  of  the  piston. 

It  is  because  the  foregoing  practice  is  peculiarly 

pernicious  in  the  production  of  lynite  pistons,  and  be- 
cause pistons  generally  present  some  very  interesting 

problems  in  tooling,  that  I  venture  to  present  the  meth- 
ods that  have  been  found  by  extended  experience  to  be 

fairly  satisfactory  in  our  own  shops.  I  sincerely  hope 
that  this  experience  may  elicit  an  exchange  of  ideas  and 
suggestions  from  wide-awake  contributors. 

Inside  op  Piston  Should  Be  True  and  Concentric 
With  Outside 

It  is,  of  course,  of  prime  importance  that  a  piston  be 
machined  so  that  the  entire  inside  is  quite  true  and  con- 

centric with  the  outside.  This  can  hardly  be  over  em- 
phasized. This  condition  is  usually  established  in  the 

first  operation,  namely  that  of  squaring  the  end  of  the 
skirt  and  boring  the  register  seat.  To  perform  this 
operation,  some  makers  merely  grasp  the  head  in  an 
ordinary  3-  or  4-jaw  chuck  (which  seldom  runs  within 
s"?  in.  of  true),  and  true  the  end  of  the  skirt  by  the 
introduction  of  a  cone  center.  The  result  frequently  is, 
that  while  the  skirt  looks  all  right,  the  head  is  badly  out 
of  balance.    One  section  under  the  ring  grooves  is  dan- 

gerously thin  and  its  opposite  diameter  proportionately 

heav}'. 
This  unsatisfactory  condition  may  be  avoided  by 

using  a  somewhat  familiar  type  of  arbor  with  adjusting 
pins,  as  shown  in  Fig.  1.  The  six  adjusting  pins  .4  are 
actuated  by  tapered  seats  on  the  sliding  spindle  B  and 
sleeve  C  each  of  which  has  projections  passing  through 
slots  in  the  body  D.  These  projections  are  threaded 
right  and  left  hand  respectively  to  engage  with  nuts 
shown  inserted  in  handwheel  E,  thus  conveying  a  tele- 

scopic action  to  spindle  B  and  sleeve  C.  The  adjusting 
pins  are  kept  in  contact  with  and  returned  to  their 
lowest  position  by  springs  F. 

The  Operation  Is  Usually  Performed  in 
A  Turret  Lathe 

As  the  operation  is  usually  performed  in  a  turret 
lathe,  this  arbor  is  held  in  the  turret  and  projects  as 
little  as  possible.  The  piston  is  slipped  on  this  arbor 
until  the  underside  of  the  head  comes  against  the  stop 

Section  X-X      Section  Y-Y 

FIG. 2  FrG.3 

FIGS.    1    TO    3.      TRUING   ARBOR   AND    TOOLS   USED   IN 
MACHINING  ALUMINUM  PISTONS 

Figr.  1 — Arbor  for  truing  pistons.  Fig-.  2 — Pin  for  holding  pis- 
tons  against   register   plate.      Fig.    3 — Tool   for   turning  pistons. 

G.  The  stop  should  be  slotted  to  clear  in  the  case  of  a 
cross  rib  in  piston  head.  The  pins  are  then  expanded 
to  hold  the  piston  rigidly  by  means  of  handwheel  E,  and 
the  work  is  carried  forward  to  a  floating  chuck  which 
grasps  it  by  the  head  and  which  in  turn  is  secured  to 
the  back  plate  before  the  expanding  pins  are  released. 

After  the  arbor  is  withdrawn,  the  inside  edge  of  the 
skirt  should  be  chamfered  deep  enough  to  allow  about 

3*2  in.  to  remain  after  finishing  the  end  of  the  skirt  and 
register  seat.  Next,  a  cone  center  is  brought  forward 
as  a  support  while  a  roughing  cut  is  taken  almost  to  the 
chuck  jaws.  This  allows  from  0.01  to  0.015  in.  for  a 
finish  cut.  Then  the  cone  center  is  withdrawn  and  the 

end  of  the  skirt  squared  to  length  with  rough  and  finish- 
ing cross  slide  tools.  Finally  the  register  seat  is  bored 

very  carefully  to  sifie  with  rough  and  finishing  turret tools. 

One  of  our  sales  engineers  once  asked  why  a  rough 
cut  is  taken  off  the  diameter  at  this  early  stage  in  the 
proceedings.    He  protested  that  most  of  his  customers 
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did  this  later  on  when  the  piston  was  mounted  on  its 
register  ring.  The  principal  reason  for  taking  the 
roughing  cut  at  this  stage  of  the  work  is  that  the 
throwing  of  a  bad  burr  to  the  edge  of  the  register  seat 
which  might  affect  later  operations  is  avoided. 

Although  some  shops,  and  especially  those  which  hold 
pistons  with  pins  in  the  wrist-pin  hole  cores,  do  not  bore 
these  holes  until  the  pistons  are  nearer  completion,  it  is 

preferred  to  make  this  the  second  operation  for  the  fol- 
lowing reason.<5:  Boring  the  wrist-pin  hole  at  this  time 

permits  the  use  of  the  largest  cross  pin  possible  to  draw 
the  piston  against  the  register  plate,  and  it  lessens  the 
danger  of  the  cross  pin  bearing  on  the  inside  ends  of 
the  bosses,  as  the  cored  hole  usually  has  considerable 
taper.  It  is  found  that  when  this  happens,  and  es- 

pecially if  the  ret>:ister  seat  is  a  sloppy  fit  on  the  plate, 
the  piston  will  be  pulled  considerably  out  of  round. 

As  a  further  precaution,  the  cross  pin  should  be  re- 
lieved to  within  i  in.  of  each  end  and  its  length  be 

made  to  within  h  in.  of  the  finished  diameter  of  the 
piston  or  to  within  A  in.  of  projecting  through  each 
end  of  the  hole.    See  Fig.  2. 

If  the  wrist-pin  hole  is  machined  in  a  jig,  the  boring 
tools  should  be  piloted  at  both  ends,  and  they  should 
be  boring  tools,  not  a  drill  and  machine  reamer,  as  there 
is  apt  to  be  enough  freedom  in  the  bushings  and  wear  on 
the  drill  to  allow  it  to  run  off  and  the  reamer  will  follow 
the  drill  to  some  extent. 

If  the  operation  is  done  on  a  turret  lathe,  as  is  quite 
common,  at  least  two  roughing  cuts  and  one  finishing 
cut  should  be  taken,  bringing  the  hole  to  from  within 
0.003  to  O.OOfi  in.  of  final  reaming  size.  In  no  case  should 
it  be  finish-reamed  until  after  all  other  operations. 

Some  people  are  inconsistent  in  their  handling  of  this 
operation  inasmuch  as  they  bore  the  hole  while  resting 
the  rough  turned  piston  in  a  V-block,  and  ignore  the 
accurate  register  seat  which  presents  the  only  true  base 
from  which  the  hole  may  be  bored  with  any  certainty 
of  its  being  true  and  square  with  the  finished  surface. 

A  Good  Finishing  Reamer 

A  good  finishing  reamer  has  wide  flutes  cut  about  12 
deg.  left-hand  spiral,  has  long  enough  taper  to  enter 
both  holes  before  cutting  full,  and  should  pass  entirely 
through,  and  not  back  again. 

All  further  operations  may  be  divided  up  according 
to  expediency,  but  all  should  be  performed  while  on  the 
register  ring.  On  a  turret  lathe  it  is  possible  to  drill 
for  center  in  head  ( if  called  for) .  The  diameter  of  the 
head  may  be  rough  turned  with  offset  turret  tools, 
and  the  ring  grooves  may  be  rough  turned  to  within 
A  in.  in  width  and  0.005  in.  in  depth,  and  the  head 

rough-squared  with  cross-slide  tools. 
After  that,  it  has  been  found  preferable  to  do  all 

finishing  operations  in  an  engine  lathe. 

When  finishing  ring  grooves,  care  should  be  exercised 
to  see  that  all  end  play  in  the  spindle  is  taken  up  either 

by  bringing  up  the  tailstock  center  to  the  center  in  the 

piston  head,  or  in  its  absence,  against  a  plate  bearing 

on  the  head.  The  tool  carriage  should  be  locked  in  posi- 

tion to  prevent  any  possible  floating.  "Go-in"  and  "not- 
go-in"  gages  are  necessary  for  the  grooves  with  limits 
of  from  standard  for  the  "go  in"  to  0.0005  in.  over 
standard  for  the  "not  go  in."  For  instance  for  a  A-in. 

ring,  the  gages  should  be  0.1875  in.  for  the  "go  in"  and 
0.1880  in.  for  the  "not  go  in."  It  is  essential  that  the 
tool  bits  sh ;i.  .;  be  gripped  close  in  the  tool  holders,  and 

that  the  holders  do  not  project  more  than  is  necessary 
from  the  toolpost.  All  tools  should  be  properly  ground 
and  carefully  oil-stoned. 

In  discussing  tool  grinding,  one  is  tempted  to  utter 
a  wail  over  the  passing  of  the  old  fashioned  forged 
tools.  In  looking  over  the  old-time  tool  board,  we  could 
see  all  the  then  approved  shapes  from  the  diamond  point 
to  the  parting  tool  and  goose  neck,  all  of  which  were 
more  or  less  religiously  adhered  to.  The  machinist 
prided  himself  on  his  ability  to  demonstrate  wherein 

he  excelled  over  the  other  fellows'  grinding.  Now  the 
tool  board  is  usually  a  small  tobacco  box  containing  a 
few  stubby  characterless  bits,  over  which  it  is  difficult 
to  work  up  any  enthusiasm. 

Although  all  manufacturers  use  high-speed  steels  for 
roughing  cuts,  a  great  many  advise  using  carbon-steel 
tools  for  finishing  aluminum.  It  is  quite  possible  to  get 
a  very  satisfactory  finish  from  a  good,  selected  high- 

speed-steel tool  when  properly  ground  and  carefully  oil- 
stoned;  it  will  usually  hold  a  keen  edge  that  will  not 
break  down  under  a  light,  well-lubricated  cut. 

A  Proper  Tool  for  Use  on  Aluminum 

Generally  speaking,  it  may  be  said  that  a  tool  prop- 
erly ground  and  set  so  that  it  will  cut  an  easy  flowing, 

loosely  curling  chip  from  machine  steel  will  be  about 
right  for  aluminum;  that  is,  its  top  rake  should  be  a 
25-  to  30-deg.  angle  to  the  right,  and  about  15  deg.  back. 
The  forward  or  cutting  corner  should  be  well  rounded, 
say  to  about  iV-in.  radius.  The  face  of  the  tool  to  the 
right  of  this  corner  need  not  be  ground  so  as  to  recede 
very  much  from  the  work,  as  it  is  well  to  have  the  face 
just  to  smooth  the  ridges  after  the  round  corner  removes 
the  bulk  of  the  stock.  (See  Fig.  3.)  For  finish  turning 
only  the  middle  portion  of  the  face  of  the  tool  is  used  at 
A.  This  provides  sufficient  flat  against  the  work  to 
cover  the  feed  comfortably  despite  the  angularity  of  the 
face,  and  gives  an  easy  shearing  cut. 

The  same  practice  applies  to  parting  tools  for  cutting 
ring  grooves  as  for  any  other  work.  The  tool  should 
have  suflficient  clearance  downward  on  both  sides  to  make 
sure  the  prevention  of  rubbing.  The  top  should  have 
the  least  possible  clearance  back  to  prevent  chips  from 
wedging  and  they  must  be  perfectly  square  with  the 
work.  It  is  very  essential  that  the  face  of  the  tool  be 
well  oil-stoned,  as  the  tendency  for  the  material  to  stick 
and  pile  up  on  this  tool  is  greater  than  on  others. 

As  to  cutting  speeds,  from  400  to  500  ft.  per  min.  is 
a  fair  roughing  speed  (some  manufacturers  run  700  ft. 
or  better),  and  from  125  to  175  ft.  for  finishing.  (We 
usually  run  about  140  ft.) 

A  fair  roughing  feed  is  from  0.03  in.  to  0.04  in.  per 
rev.  and  a  finishing  feed  should  not  exceed  0.02  in.  per 
rev. ;  0.01  in.  will  give  better  results. 

The  majority  of  shops  do  all  their  rough  turning  dry, 
but  usually  use  some  lubricant  for  finishing.  Very  satis- 

factory results  may  be  obtained  from  a  mixture  con- 
sisting of  about  70  parts  kerosene  and  30  parts  lard  oil. 

This  should  be  used  freely  on  all  finish  cuts.  Wher- 
ever it  can  be  arranged  it  is  well  to  pump  it  directly  on 

the  cutting  tool  with  enough  force  to  wash  the  chips  off. 
Shops  that  are  equipped  with  grinding  machines  can 

finish  their  pistons  more  satisfactorily  than  in  the  lathe. 
A  Crystolen  wheel  of  about  a  No.  40  grain  and  a  J  or 
K  grade,  when  used  with  a  lubricant  even  as  lean  as  10 
parts  lard  oil  and  90  parts  water,  will  give  a  very  beau- 

tiful and  true  finish  to  lynite  pistons. 
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WP.Basset 

Miller,  FranklinBasset  &  0? 

HERPJ  is  a  conversation  I  once  overheard  which 
is  typical  of  what  occurs  daily  in  too  many 
machine  shops: 

Machinist  (at  toolroom  window) — 'Give  me  a  ̂ Ts-in. 
reamer  and  socket." 

Storekeeper — "Here's   the   socket.      Get  the   reamer 
from  John  Jones.     I  think 

he  had  it  last." 
Fifteen  minutes  later: 

Machinist  —  "He  hasn't 
got  it  and  i  can't  find  it." 

Foreman  (who  overhear'! 

him) — "Well,  keep  lookin'. 
Ain't  Jim  told  you  he  aiu  u 

got  it?" The  conversation  grew 
acrimonious,  leading  to  im- 

polite reminders  by  the 
workman  that  he  was  on 

piece  work  and  wouldn't 
give  his  time  to  the  search 
and  to  vituperative  com- 

ments by  the  allied  storekeeper  and  foreman.  Too 
frequently  the  time  lost  in  changing  jobs  and  ob- 

taining new  tools  is  not  sufficiently  considered.  The 
management  may  be  conscious  of  the  loss,  but  even  in 
the  most  efficient  plant  the  sum  total  of  cost  is  seldom 
known.  A  study  in  this  machine  shop  showed  that  the 
improper  racking  and  fol- 

V.  Tool  Issue 
The  amount  of  time  vmated  at  the  grinding  stand 

in  the  average  shop  is  proverbial,,  but  it  dnesv't 
seem  to  be  shrinking  tn  any  appreciable  extent. 
It  is  typical  of  the  xvastage  all  along  the  line 
lohrre  efficient  methods  of  handling  tools  havr 
not  hern  introduced.  Here  the  author  describes 

a  few  flagrant  cases,  gives  general  remedies  and 
points  oat  the  improvement  resulting  from  the 
changes  made. 

(Port   IV  appeared   in   oin-  May  20  Issue.) 

TOOL  BOOM,     -vu 

low-up  of  tools  and  the 
consequent  loss  of  time 
amounted  to  13  per  cent 
of  the  productive  labor 
payroll.  If,  under  such 

conditions,  the  man's  time 
were  the  only  loss,  it  would 
be  bad  enough.  But  it 

isn't.  First,  an  expensive 
machine  is  thrown  into 

the  non-productive  list, 
piling  up  its  many  items  of 
overhead  expense.  The 
production  of  the  shop  as 
a  whole  is  decreased,  throwing  a 
heavier  burden  of  general  expense 
on  every  article  manufactured.  The 
rate  of  turnover  is  diminished,  in- 

creasing the  working  capital 
needed.  Then  there  is  the  moral 
effect  on  the  men.  The  average 
working  man  takes  his  cue  from 
his  leaders.  If  the  foreman  Jis 
efficient  and  dispatches  his  work  to 

TOOL   ORDER 

Tool.  ROOM.    m.ai, 

the  best  advantage,  the  men  will  generally  do  their 
share ;  but  if  the  foreman  is  careless  and  does  not  attend 
to  detail  the  men  will  become  imbued  with  the  same 

spirit  and  do  their  work  in  a  listless  "I'll-do-what-I- 
must"  manner.  Delays  do  not  bother  them  and  they 
lose  the  ambition  to  turn  out  their  work  >  quickly  and 

efficiently.  When  this  con- 
dition exists  the  quality  of 

their  work  is  also  very  apt 

to  suffer.  After  consider- 
ing the  many,  phases  of 

this  question  it  will  be 
realized  that  the  initial  la- 

bor loss  is  small  in  com- 
parison with  the  ultimate. 

If  a  machine  shop  has 
the  crudest  vestiges,  of 

a  cost  system,  its  exec- 
utives must  realize  the 

losses  that  such  a  waste 
of  productive  time  causes. 
And  yet  the  fear  of 

system,  which  to  many  means  "red  tape,"  makes 
them  prefer  the  loss  to  the  cure.  There  is  some  cause 
for  this  feeling;  but  in  the  toolroom,  as  elsewhere,  it 
is  quite  easy  to  have  well-ordered  handling  and  records 
without  red  tape.  I  would  be  the  last  one  to  advocate 
routine  for  the  sake  of  the  routine. 

There  are  certain  rules  which 

should  be  followed  by  a  well-run 
shop  and  which  allow  of  practically 
no  exceptions.  There  are  other 
points  which  must  be  settled  by 
the  individual  shop.  The  absolute 
ones  are: 

1.  The  proper  tools  should  be 
available  when  the  workman  is 
ready  to  start  an  operation. 

2.  The  exact  location  of 
every  tool  should  be  known. 

3.  It  should  be  possible 
to  tell  at  once  just  which 
tools  any  man  has. 

4.  No  workman  should 

be  allowed  to  sharpen,  re- 
pair or  make  tools. 

The  questions  which 
must  be  settled  in  the  light 
of  the  peculiar  needs  of 
each  shop  are: 

1.  Shall  workmen  own 

any  tools  ? 
2.  Shall  "tools    be    deliv- 

TOOL   ORDBR 
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FIG.   16.      TOOL.  ORDER   FORM 
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ered  to  men  or  called  for  by  them  at  the  toolroom? 
3.  Shall  men  specify  the  tools  needed? 
4.  Shall  any  tools  remain  permanently  at  the 

machine? 
We  saw  in  a  preceding  article  how,  when  a  part 

is  to  be  made  for  the  first  time,  the  engineering 
department  notifies  the  tool  designers  what  is  needed. 
This  is  done  early  so  that  the  tools,  jigs  and  fixtures 
may  be  ready  before  the  part  is  released  to  the  shop. 
This  can  be  done  whether  a  single  part  is  to  be  made 
or  a  hundred  thousand.  Fig.  16  shows  a  form  on 
which  new  tools  may  be  ordered.  A  simple  and  obvious 
routine  can  be  relied  upon  to  follow  the  making  of  the 
tools  through  all  the  operations  until  they  are  deliv- 

ered to  the  tool  crib.  The  form  shown  in  Fig.  17  may 
serve  as  a  follow-up  reminder  whether  the  tool  is  made 
in  the  plant  or  ordered  from  the  outside. 

The  Double-Check  System 

It  is,  of  course,  simple  enough  to  know  where  tools 
are,  if  the  customary  single-check  system  is  used.  But 
it  is  also  desirable  to  know  what  tools  are  in  the  pos- 

session of  any  man.  This  can  be  accomplished  by  the 
double-check  system,  under  which  not  only  is  a  brass 
check  with  the  workman's  number  hung  in  place  of  the 
tool,  but  a  check  bearing  the  tool  number  is  hung  on 
a  board  under  the  workman's  number.  Thus,  if  a 
workman  leaves  the  company,  the  exact  tools  in  his 
possession  are  known.  This  method  can  be  improved 
upon  as  will  be  indicated  later. 

The  favorite  gossiping  place  in  any  shop  is  the 
grinder.  Here  men  may  congregate  and  have  a  perfect 

alibi,  for  they  "are  waiting  to  get  at  the  wheel."  It's 
amusing,  in  shops  which  subdivide  operations  to  the 
last  hair,  to  see  men  who  are  little  more  than  machine 
tenders,  sharpening  their  own  tools.  The  management 
does  not  consider  them  all-round  mechanics,  but 
apparently  feels  they  are  toolmakers. 

Tools  should  invariably  be  kept  in  condition  by  men 
who  do  nothing  else.  This  saves  the  time  of  produc- 

tive men  and  assures  that  the  tools  will  be  ground  to 
give  the  best  cutting  results.  I  can  conceive  of  no 
shop  employing  fifty  or  more  men  where  it  would  not 
pay  to  have  at  least  one  man  to  keep  tools  in  condition. 
When  tools  are  turned  in  to  the  crib,  they  should 

be  examined  and  repaired,  if  they  need  it,  before  being 
issued  again. 

Ownership  of  Tools 

Personally,  I  believe  that  the  shop  may  well  furnish 
all  tools  used.  This,  however,  will  depend  to  a  degree 
upon  the  nature  of  the  work  and  the  kind  of  men 
employed.  If  a  shop  is  fortunate  enough  to  have  a  few 
temperamental,  all-round  mechanics  it  may  be  wise  to 
"compromise"  and  let  the  men  use  their  own  tools  if 
they  want  to. 

The  big  objection  to  a  man  owning  his  own  gages 
is  that  he  will  not  usually  provide  a  sufficient  range, 
nor  are  the  gages  he  possesses  always  well  adapted  to 
the  work  he  is  doing.  He  may  have  a  micrometer,  a 

pair  of  calipers,  a  depth  gage  and  so  on.  In  up-to-date 
shops  on  repetitive  work,  snap  gages  are  used,  which, 
of  course,  the  men  cannot  be  expected  to  furnish  for 
every  job  they  may  be  put  on. 

If  a  man  furnishes  some  of  his  own  tools,  it  is,  of 
course,  out  of  the  question  for  whoever  inspects  his 
kit  when  he  leaves  the  plant  to  tell  which  tools  belong 
to  him  and  which  to  the  company,  unless,  as  seldom  is 

done,  the  company's  tools  are  stamped  with  the  com- 
pany name. 

In  the  planned  shop,  it  is,  as  a  rule,  best  to  have  tools 
delivered  to  the  men  a  short  time  before  a  new  job 
is  started.  This  is  handled  by  the  planning  depart- 

ment which  knows  not  only  what  tools  are  needed,  but 
just  ̂ vhen  they  will  be  needed.  In  job  shops  where 
it  is  not  feasible  to  forecast  the  approximate  time  when 
a  new  job  will  start,  it  is  best  for  the  workman,  or 
perhaps  the  foreman,  to  get  the  tools. 

It  is  always  possible  to  determine  what  tools  will  be 
needed  for  a  job.  This  should  be  done  by  the  engi- 

neering department.  Of  course  if  no  engineering 
department  exists,  the  judgment  of  the  workman  or  his 
foreman  will  have  to  govern. 

As  a  rule  it  is  best  to  have  the  tool  turned  in  to  the 
crib  when  an  operation  is  finished.  There  is  no  great 
objection,  however,  to  having  certain  standard  cutting 
tools  for  lathes,  planers,  etc.,  remain  permanently  at 
the  machine. 

However  these  questions  are  answered,  I  want  to 
impress  the  importance  of  having  a  close  control  of 
tools  exercised  by  the  tool  crib.  If  this  is  not  done, 
great   wastes   can   go   on. 
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Take,  for  instance,  the  case  where  it  was  possible  to 

cut,  at  pre-war  prices,  the  investment  in  tool  steel 
$13,000.  It  was  evident,  on  casual  observation,  that 
the  investment  in  tool  steel  was  too  high. 
We  found  that  there  was  no  real  system  in  use  for 

handling  tools,  nor  were  there  any  standard  prints 
from  which  they  could  be  made.  Each  foreman,  as 
he  needed,  or  thought  he  needed,  tools,  or  even  at 
times  the  operator  on  the  machine,  would  go  to  the 
stockroom  and  get  sufficient  steel  to  make  such  tools 
as  he  wanted. 

He  would  then  take  this  stock  to  the  blacksmith  who 
would  forge  them  up  for  him  in  the  way  he  described. 
If  he  had  a  preference  for  a  tool  with  a  large  clear- 

ance or  rake  angle,  the  tool  was  made  up  that  way. 
Frequently  we  found  another  foreman  requesting  a  tool 
for  identically  the  same  work,  but  with  a  different  angle. 

Not  at  all  infrequently  a  foreman  from  one  of  the 
outlying  buildings  would  send  in  a  written  order  for 
a  quantity  of  a  certain  tool  wHich  he  would  describe 
roughly.  If  he  did  not  receive  them  he  might  send  in 
another  order,  not  mentioning  the  first  at  all.  In  due 
time  he  would  receive  just  twice  as  many  tools  as  he 
ordered  and  that  would  probably  be  about  three  times 
as  many  as  he  needed. 
We  first  investigated  where  the  tools  were  kept. 

There  did  not  seem  to  be  a  very  great  congestion  in 

i 
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the  tool  cribs,  although  there  were  seemingly  a  few 
more  tools  there  than  necessary,  but  on  going  out 
into  the  shop  to  the  machines  we  found  even  more 
trouble. 

A  night  and  day  turn  was  employed,  and  as  the  tools 
were  ground  by  hand  by  the  operator  himself,  no  man 

was  ever  satisfied  with  any  other  man's  grinding; 
consequently,  the  night  man  on  a  job  always  tried  to 
hold  his  tools  away  from  the  day  man  and  vice  versa. 
There  was  always  a  duplicate  set  at  a  machine  and 
frequently  sets  for  several  jobs  which  the  operators  had 
collected  and  never  turned  in. 

At  ten  machines  we  found  an  average  of  thirty  tools 
weighing  on  an  average,  5  lb.  apiece.  These  were  all 
of  high-grade  tool  steel,  costing  at  that  time  about 
$6  a  pound.  One  can  easily  see  that  here  was  a  lot 
of  money  tied  up  in  tools  that  only  a  few  operators 
could  use. 

30  tools  @  5  lb.  each  =  ̂ 50  lb.  per  machine. 
150  lb.  @  $6  per  pound  -=  $900  per  machine. 
$900  X  10  machines  =  $9,000. 
Then  at  forty-two  other  machines  we  found  the  fol- 

lowing conditions: 
5  tools  @  4  lb.  each  =:  20  lb.  per  machine. 
20  lb.  tools  @  $5  =  $100  per  machine. 
$100  X  42  machines  =  $4,200 
A  lower-price  steel  was  used  on  these  machines. 

These  figures  do  not  include  tools  in  use  at  the  machine 
at  that  time. 

Here  is  a  total  of  $13,200  tied  up  in  tool  steel  which 
was  being  used  only  a  small  portion  of  the  time,  as 
only  a  maximum  of  eight  tools  was  ever  used  at  one 
time  on  one  job,  and  many  jobs  used  considerably  less. 
While  one  job  was  running  on  the  machine,  the  tools 

for  all  the  other  jobs  were  idle  in  the  workman's  tool 
box.  Had  they  been  handled  from  a  central  crib  they 
might  have  been  in  use  on  some  other  machine. 

Several  of  the  men's  tool  boxes  were  so  heavy  that 
it  was  impossible  to  move  them  when  we  tried  to 
take  them  into  the  crib,  and  the  tools  had  to  be  taken 
out  and  piled  on  a  hand  truck.    These  tools  were  all 
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taken  into  the  central  tool  crib,  and  all  similar  tools 
were  placed  in  the  same  bin  so  that  the  complete  stock 
of  any  tool  could  be  immediately  ascertained.  After 
sufficient  data  had  been  obtained  as  to  the  usage  of 
the  different  types,  a  minimum  limit  and  desirable 
amount  to  order  was  placed  on  the  bin  tag  and  the  stock 
was  kept  within  these  limits  by  requisition  on  the  tool 
stock. 

The  System  Devised 

A  brass-check  system  was  in  use  at  this  time  for 
keeping  track  of  the  tools  that  were  out;  but  as  there 
were  two  turns  it  necessitated  turning  tools  out  and 
in  both  night  and  morning.  If  this  was  done,  there  was 
constant  trouble  between  the  two  turns;  consequently 
a  system  of  written  slips  was  installed. 

This  operated  as  follows:  A  tool  list  was  written 
in  triplicate  for  all  tools  ordered  out,  one  list  remain- 

ing in  the  crib,  while  the  other  list  would  be  given 
out — one  to  the  day  man  and  one  to  the  night  man. 
Then  if  the  tools  were  given  out  to  the  day  man,  the 
night  man,  when  he  came  in,  checked  over  the  tools 
with  the  list  given  him.  If  any  were  missing,  he 
reported  the  fact  to  his  foreman  for  adjustment.  If 
he  did  not  report  it,  and  turned  in  the  tools  later  with 
one  missing,  a  charge  was  made  against  him. 

At  the  same  time  it  was  found  desirable  to  start 

a  central  tool-grinding  department  where  all  similar 
tools  might  be  ground  the  same.    The  tools  in  the  crib 
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were  kept  prround,  and  when  a  man  had  a  dull  tool,  he 
turned  it  in  and  received  a  new  one.  This  not  only 
saved  time  but  assured  that  each  tool  was  so  ground 

as  to  give  the  best  possible  service.    ' 
This  central  tool  department  a'so  maintained  a  stock 

of  forged  tools  on  a  minimum  and  desirable  amount-to- 
order  basis,  so  when  requisitions  for  tools  came  in  they 
Were  iiUed  from  stock.  This  tended,  naturally,  to 
standardize  the  tools  used  and  tool  numbers  were  placed 
pn  all  which  were  necessary. 

I  Reforging  Worn-Out  Tools 
I  Worn-out  tools  were  returned  to  this  department  and 
St  was  decided  there  whether  or  not  they  could  be 
reforged  into  another  shape.  This  alone  effected  a 
saving  of  about  $152  a  month  in  scrap  tool  steel. 

The  chart.  Fig.  18,  shows  the  saving  made  in  taps 
and  drills  in  one  plant  by  making  only  elementary 
betterments.  The  management  was  so  afraid  of  red 
tape  that  it  would  not  countenance  a  really  modern 
method  of  handling  tools.  But  even  with  the  rudi- 

mentary changes  made,  the  saving  in  the  one  item  of 
taps  and  drills  amounted  to  $180,  and  in  files  and 
handles  |9«7,  in  one  year.  The  latter  item  is  shown 
graphically   in   Fig.   19. 

Formerly  nearly  all  of  the  shop  tools  were  allowed 
to  remain  in  the  care  of  the  operatives  at  their  benches 
or  machines.  Many  workmen  accentuated  this  semi- 
ownership  by  keeping  the  tools  under  personal  lock  and 
key.  As  no  record  existed  showing  what  tools  belonged 
to  the  company,  it  was  a  very  common  occurrence  to  find 
that  tools  had  vanished — where  to,  no  one  knew. 

In  an  effort  to  determine  where  these  tools  were 
or  how  they  had  been  disposed  of,  an  examination  of 

evei-y  operative's  tool  stand  or  bench  drawer  was  made. 
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The  result  was  that  drills  and  taps,  in  quantities  rang- 
ing from  50  to  150  per  size,  were  found  at  the  benches. 

The  majority  were  usable,  only  a  small  expenditure 
being  required  to  put  them  in  shape.  The  men  in  the 
shop,  when  questioned,  admitted  that  if  a  drill  or  tap 
became  damaged,  they  went  at  once  to  the  shop  office 
for  another.  The  assistant  foreman  would  give  the 

tools  out;  even  sugge.<^ting — "better  take  two  or  three 
and  you  won't  have  to  bother  me  again  so  soon." 
Summed  up,  the  unnecessary  investment  and  subse- 

quent loss  in  stolen,  mislaid,  idle  or  needlessly  discarded 
tools  was  due  to  the  common  carelessness  of  the  fore- 

man  and  his  assistant. 
The  first  step  was  to  centralize  tool  storage  in  a  crib. 
As  tools  are  taken  from  this  and  given  to  the  work- 

man they  are  listed  on  a  standard  card,  and  filed  by 

the  man's  number  (in  a  3  x  5-in.  card  file)  in  the 
toolroom. 

Drills  and  taps  were  given  out  only  upon  the  return 
of  the  shank  end  of  the  tool  originally  supplied.  Files 
and  handles  could  be  .secured  onlv  by  returning  the 
old  ones.  Bolts  and  machine  screws  were  not  given  out 
by  the  box  as  before;  but  according  to  the  quantities 
specified  on  the  bill-of-material.  Additional  tools  were 
issued  only  upon  presentation  of  a  tool  check. 

AH  locks  were  removed  from  bench  drawers  and  a 

standard  lock  used  throughout  the  shop.  Each  work- 
man was  given  his  key,  a  master  key  fitting  all  locks 

being  placed  on  the  key  board  in  the  toolroom. 

Another  Simple  System 

The  following  simple  tool  system — one  we  recently 
installed  in  a  well-planned  shop — indicates  the  routine 
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FIG.   .ii.     ISSUING  TOOLS  IX  BOXES 

that   can    easily   be   adapted   to   nearly   any   needs.     It 
assumes  economical  handling  of  tools. 

Briefly,  these  are  the  points  we  took  up: 
1.  We  gave  all  tools  a  number. 
2.  We  classified  all  tools  as  jigs,  fixtures,  gages,  tools, 

dies,  etc. 

3.  We  listed  tools  needed  on  operations  for  everj- 
part  manufactured,  showing  the  tool  number,  name  and 
size. 

4.  We  rearranged  the  tool  cage  and  divided  it  up 
into  sections ;  each  section  divided  into  bins  and  drawers 
for  all  tools  and  gages. 

5.  We  installed  an  "in-and-out"  tool  cage  record  and 
used  this  for  each  tool.  It  is  a  card  which  shows  the 
tool  number,  name,  location  in  the  tool  cage,  what  part 
it  was  used  for,  what  operation,  the  maximum  and 
minimum  stock  required  and  the  operator  who  has  the 
tools  out,  with  his  name  and  number.  Whenever  a 
tool  is  used  or  broken,  it  is  entered  on  this  card,  thus 
showing  at  all  times  the  balance  on  hand. 

6.  We  designed  a  tool  requisition  for  the  issuing 

of  all  tools,  showing?  the  operator's  name,  number, 
department  in  which  he  works,  the  tool  .name,  num- 

ber, size  and  number  of  each  kind  needed. 
7.  Tools  to  be  repaired  are  entered  on  a  repair  order 

in  triplicate  by  the  man  in  charge  of  the  cage.  The 
original  remains  in  the  cage,  the  duplicate  goes  with 
the  work  to  the  toolroom,  and  the  third  copy  is  sent 
to  the  layout  man  in  the  planning  department  for  his 
planning.  Each  copy  shows  the  tool  name,  number, 
size,  nature  of  repair  and  when  wanted. 

On  all  productive  operations  the  tool  requisitions  are 
handled  entirely  by  the  control  board  operator,  in  the 
central  planning  department.  On  all  other  work  the  tool 
requisitions  are  handled  by  the  foreman. 

The  tool  requisition  is  made  out  in  duplicate,  signed 
by  the  foreman  and  then  sent  to  the  tool  cage.  The  tool 
cage  man  first  sees  if  the  tools  are  in  by  looking  on 

the  "in"  file  of  the  tool  cage  record.  If  they  are  in 
the  tool  cage,  he  enters  all  tools  called  for  on  the 

requisition  on  the  "in"  cards  and  places  the  cards  in 
the  "out"  file.     The  requisition  is  then  filled,  and  the 

original  is  filed  against  the  operator's  number  and  the 
duplicate  sent  with  the  tools  to  the  operator  so  that  he 
can  check  the  tools. 

Filing  the  tool  requisition,  Fig.  20,  against  the  oper- 
ator insures  that  he  will  return  all  tools  before  being 

paid  off  if  he  is  discharged  or  quits,  as  the  tool  cage 

man  must  sign  his  "tool  release  order"  (shown  in  Fig. 
21)  before  he  is  paid. 
When  the  tools  are  returned  by  the  operator,  they 

are  checked  against  the  tool  requisition  to  see  that  all 
the  tools  called  for  on  the  requisition  are  returned. 
They  are  then  sent  to  the  tool  inspector  to  determine 
their  condition. 

After  the  tool  inspector  approves  their  condition, 
he  signs  the  tool  requisition  and  turns  it  over  to  the 
clerk  in  the  tool  cage  who  enters  the  tools  returned  on 
the  "out"  card  of  the  tool  cage  record.  This  card  is 
then  placed  in  the  "in"  file. 

In  any  shop  where  the  tools  to  be  used  for  an  oper- 
ation are  .specified  by  the  engineering  department,  it 

is  well  to  have  a  copy  of  the  parts  list  or  of  the  shop 
order.  Fig.  22,  sent  to  the  toolroom.  This  may  show 
simply  the  tool  number,  as  does  the  one  illustrated. 
Or  from  the  list  of  tools  needed  for  any  operation,  which 
is  on  file  in  the  toolroom,  the  proper  tools,  gages,  fix- 

tures, and  instructions  are  collected  in  a  tray  and 
sent  to  the  machine,  ready  for  the  set-up  man.  Such 
a  form  listing  the  tools  needed  vrith  a  full  description 
of  them  and  showing  their  location  is  shown  in  Fig.  23. 

To  prevent  the  shut-down  of  machines  due  to  break- 
age, all  tools  that  are  subject  to  easy  breakage  or 

that  are  unusually  delicate  are  furnished  in  duplicate. 
The  requisitions  for  tools,  etc.,  received  from  the 

planning  department  are  filed  in  the  tool  crib  against 
the  man,  machine  or  unit  to  which  they  were  sent. 
When  the  tools  come  back  they  are  checked  and  break- 

age immediately  replaced  and  reported. 
Often  where  an  operation  repeats  quite  frequently 

it  is  well  to  have  permanent  sets  of  tools,  gages  and 
so  on  kept  in  boxes,  as  shown  in  Fig.  24.  Sometimes 
duplicate  boxes  are  advisable.  This  does  away  with 
the  trouble  and  time  taken  in  gathering  sets  together. 
The  set-up  or  other  instructions  may  be  pasted  to  the 
inside  of  the  set-up  box  cover,  or  as  in  this  instance 
a  list  of  tools  like  that  shown  in  Fig.  25  may  be 
shellacked  to  the  bottom  of  the  box. 

A  performance  record  of  various  tools  is  not  hard 
to  keep  and  frequently  will  point  the  way  to  consider- 

able economies.     It  may  for  instance  indicate  a  saving 
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through  purchasing  tool  steel  of  just  the  right  quality. 
Fig.  26  shows  both  sides  of  such  a  card  record.  It 

combines  a  record  of  the  location  of  the  tool  or  die  with 
a  record  of  the  production  obtained  from  it,  the  cost 
of  making  the  tool  and  of  repairs  that  become  necessary. 

While  such  a  record  is  of  particular  value  for  a  tool 
which  is  in  use  for  long  periods  at  a  time  it  may  well 
be  used  for  any  tool  which  is  expected  to  stand  up 
under  quantity  production. 

Welding  Malleable  Iron 
By  Fred  B.  Corey 

From  the  standpoint  of  the  autogenous  welder,  a  mal- 
leable-iron casting  presents  more  peculiarities  and  is  a 

more  prolific  source  of  trouble  than  any  other  metal 
with  which  he  has  to  deal.  The  reasons  for  this  con- 

dition do  not  seem  to  be  generally  understood,  although 
those  who  have  made  a  study  of  it  know  that  the 
trouble  is  due  to  the  unstable  condition  of  the  carbon  in 
the  metal. 

In  order  to  gain  an  understanding  of  this  matter,  we 
will  briefly  review  the  process  of  producing  malleable- 
iron  castings.  As  originally  cast  in  the  foundry,  the 
iron  is  white  in  color  and  almost  as  brittle  as  glass. 
These  hard,  white  castings  are  packed  in  annealing  pots 
and  subjected  to  a  temperature  of  1,600  deg.  F. 

After  holding  the  pots  at  this  temperature  for  a  con- 
siderable time,  in  some  instances  80  hours,  they  are 

very  slowly  cooled.  Durir.g  this  heating  and  cooling, 
the  structure  of  the  iron  undergoes  a  radical  change. 
The  carbon,  which  in  the  original  castings  was  in 
chemical  combination,  becomes  dissociated  from  the 
iron,  segregating  in  the  form  of  graphite  and  impart- 

ing a  black  color  to  the  resulting  material. 
Metallurgists  do  not  seem  to  be  in  agreement  as  to 

whether  this  change  takes  place  at  the  time  of  subjec- 
tion to  the  high  temperature  or  during  the  subsequent 

cooling.  It  seems  probable  that  it  occurs  largely  during 
the  cooling  process,  as  a  too  rapid  cooling  causes  ex- 

cessive hardness  in  the  finished  product.  For  the  best 
results,  the  rate  of  cooling  should  be  not  more  than  20 
deg.  F.  per  hour. 

In  order  to  make  this  change  clear,  two  photomicro- 
graphs are  shown  herewith.  Fig.  1  is  from  a  sample 

of  the  white,  hard  iron  before  annealing,  showing  the 
fine  crystalline  structure  of  this  material.  These  minute 
hard  crystals  lie  in  more  or  Igss  irregular  rows  through- 

out the  mass.  Fig.  2  is  from  a  piece  of  the  same  cast- 
ing after  annealing,  showing  the  black  masses  of  graph- 
ite separated  from  the  iron,  while  the  purified  iron  is 

left  in  a  soft,  ductile  state. 
If  the  iron  shown  in  Fig.  2  was  again  heated  and  very 

slowly  cooled,  the  structure  would  not  be  greatly 
changed,  or  if  it  was  heated  to  a  comparatively  low 
temperature  and  cooled  quite  rapidly,  the  iron  would  still 
be  soft.  If,  however,  it  was  highly  heated  and  cooled 
rapidly,  the  structure  would  again  change  and  become 
similar  to  that  shown  in  Fig.  1. 
We  are  now  in  position  to  understand  what  happens 

when  we  try  to  produce  an  autogenous  weld  in  a  mal- 
leable casting.  If  the  casting  is  merely  brazed,  using  a 

filler  rod  of  tobin  bronze  or  similar  material,  the  cast- 

FIG.  1. 'TURE    OP   M.\LLEABL,E   IRON   AS    CAST FIG.  2.     SHOWING  CHANGE  DUB  TO  ANNEALING 
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ing  need  not  be  heated  to  a  sufficiently  high  temperature 
to  recombine  the  carbon  and  a  fairly  good  job  may 
result.  If  an  iron  filler  rod  is  used  to  make  a  weld,  a 
much  higher  temperature  is  required.  The  weld  itself 
may  then  be  soft,  but  this  weld  will  be  surrounded  by  a 
zone  of  hard  iron  where  the  heat  has  been  high  enough 
to  cause  the  carbon  to  recombine  with  the  iron.  The 
resulting  structure,  throughout  this  surrounding  zone, 
will  be  somewhat  similar  to  Fig.  1.  It  is  this  tendency 
of  the  carbon  to  recombine  with  the  iron  when  heated 

that  causes  the  lack  of  success  of  the  autogenous  weld- 
ing processes  when  applied  to  malleable-iron  castings. 

The  writer  has  salvaged  many  defective  malleable-iron 
castings  from  the  foundry  by  having  them  welded.  In 
all  cases  these  castings  have  been  welded  before  they 
were  annealed,  using  filler  rods  of  white  iron  of  the 
same  composition  as  the  castings.  The  welded  castings 
were  then  subjected  to  the  regular  annealing  process 
which,  of  course,  produced  a  perfectly  homogeneous 
structure  as  a  final  result.  When  a  real  weld  is  desired, 
this  method  seems  to  bfe  the  only  one  that  vnll  give 
entire  satisfaction  with  this  peculiar  metal. 

The  Trade  Trained  Boy 
By  Clarence  MacNiven 

Instructor,   Connecticut   State   Trade   School   at   New   Britain 

Until  recent  years,  the  belief  has  generally  prevailed 
among  parents  that  any  boy,  even  though  not  up  to  the 
mark  in  his  studies  at  the  grammar  school,  could  enter, 
and  graduate  from,  a  trade  school;  for,  they  considered 
the  trade  school  taught  only  manual  dexterity  and 
called  into  play  but  little  brain  activity. 

This  condition  no  longer  exists.  It  has  been  made 
plain  to  parents  that  a  boy,  to  be  acceptable  as  a  student 
in  the  State  trade  school,  must  show  a  creditable  degree 
of  proficiency  in  his  school  work,  and  a  degree  of 
mentality  quite  on  a  par  with  the  average  youth  of 
his  age. 
We  have  in  this  city  a  school,  known  as  the  Pre- 

vocational  Grammar  School,  which  has  the  following 
departments:  Machine,  drafting,  printing,  wood- 
workng  and  job  and  repair.  These  departments  are  in 
operation  every  school  day,  and  each  grammar-school 

pupil  who  elects  to  take  the  "Arts  and  Crafts"  course 
is  required  to  devote  nine  hours  per  week  to  these 
studies  in  their  consecutive  order.  This  training  not 

only  broadens  the  pupil's  mental  vision  and  gives  him 
a  more  comprehensive  view  of  his  future  relations  in 
the  business  world,  but  it  enables  the  vocational  adviser 

to  judge  to  better  advantage  the  pupil's  natural  inclina- 
tion or  aptitude  for  one  or  the  other  of  these  trades. 

The  boy's  future  course  of  training  is  governed  to 
some  extent  by  this  means,  thereby  eliminating  to  a 
considerable  degree  the  misfits  that  formerly  came  to 
us  determined  to  learn  this,  that,  or  the  other  trade 

for  no  other  reason  than  that  the  trade  selected  "paid 
more  money"  or  was  the  trade  followed  by  their  fathers. 

The  prospective  student  is  entered  at  the  training 
school  according  to  the  card  made  out  at  the  pre- 
vocational  school  and  is  closely  watched  for  the  first  few 
days,  until  we  are  assured  by  his  manner  of  taking  hold 
that  he  is  upon  the  right  track.  Sometimes,  after  a 
week  or  so,  the  boy  under  observation  develops  sluggish- 

ness and  lack  of  interest  in  his  work,  and  at  such  time 
we  try,  by  earnest  talks  with  him,  to  bring  out  his 
true  leaning.    We  try  him  in  other  departments,  keeping 

up  the  same  watchful  oversight  of  his  actions  for  a 
period  of  several  weeks,  or  until  we  have  located  him  in 
the  trade  for  which  he  is  naturally  adapted  or  satisfied 
ourselves  that  he  will  not  be  successful  in  any  trade 
within  our  field. 

Once  his  course  of  training  is  determined  upon  we 
start  him  upon  those  problems  involving  the  least  mental 
effort,  seeking  rather  to  concentrate  his  efforts  upon 

purely  manual  movements,  until  he  has  become  accus- 
tomed to  his  new  surroundings  and  feels  himself  "at 

home"  among  them. 
This  precludes  the  possibility  of  starting  all  boys  in 

the  same  way.  A  cut  and  dried  routine  must  never  be 

followed.  The  boy's  size  and  age  must  be  taken  into 
consideration,  and  his  characteristics  carefully  studied 
before  deciding  upon  what  is  best  for  him. 
Many  boys  come  to  us  without  the  pre-vocational 

training;  some  who  have  finished  the  grammar  school 
course  intending  to  supplement  it  by  high  school  or 
technical  training,  but  who  through  misfortune  or  from 
other  causes  have  decided  to  take  up  a  trade.  In  such 
cases  we  have  no  other  guide  than  our  personal  observa- 

tions as  to  the  best  way  to  handle  them..  Because  of 
this  it  is  necessary  to  include  in  all  courses  the  most 
elementary  problems  and  practices  of  the  chosen  trade 
in  order  to  make  sure  that  no  essential  part  of  the 

foundation  of  the  boy's  education  has  been  neglected  to 
develop  embarrassing  results  at  a  later  period. 
We  teach  drafting,  pattern  making,  machine  work, 

electrical  construction  and  printing.  The  period  of 
instruction  covers  4,800  hours;  the  working  time  being 
eight  hours  per  day,  five  days  per  week,  and  four  hours 
on  Saturday.  At  least  one-quarter  but  not  more  than 
one-third  of  the  4,800  hours  must  be  devoted  to 
academic  studies. 

Under  our  State  laws,  a  boy  may  leave  school  at  the 
age  of  fourteen,  provided  he  gets  a  working  certificate 
from  the  State  Board  of  Education,  but  most  of  the 
larger  employing  concerns  do  not  care  to  bother  with 
boys  at  this  age  because  of  the  trouble  involved  in 
keeping  the  certificates  on  file  and  complying  with  the 
requirements  of  the  law.  Therefore,  the  average  boy 
who  is  not  taking  a  high-school  course  has  two  years 
that  can  most  profitably  be  employed  in  leamng  a  trade. 

The  object  of  the  trade  schools  is  to  teach  the  boy 
the  fundamental  principles  of  the  trades  within  their 
scope;  carrying  out  the  manual  instruction  contem- 

poraneously with  the  mental  training  so  necessary  if 
manual  skill  is  to  be  developed  to  its  highest  degree. 
We  do  not  instruct  from  a  platform.  Our  work  is 

conducted  in  much  the  same  manner  that  it  would  be 
carried  on  by  a  competent  and  conscientious  foreman 
of  a  factory  department  personally  instructing  an 
apprentice.  If  we  are  teaching  a  boy  to  operate  a  lathe, 
we  take  him  to  the  machine,  show  him  its  various 
movements  and  give  him  certain  pieces  of  work  to  do 
with  which  he  can  demonstrate  its  capabilities  and 
which,  when  he  has  finished  represents  a  component 
part  of  a  tool  or  machine  possessing  real  value.  This 
is  a  factor  of  inestimable  importance  in  awakening 

and  holding  a  boy's  interest  in  his  work. 
We  endeavor  to  grade  our  course  so  that  a  boy  may 

get  the  greatest  possible  variety  of  work  consistent  with 
a  thorough  understanding  of  the  principles  involved, 
for  a  boy  does  not  have  the  stamina  to  stick  to  routine 
work  that  an  older  person  possesses  and  is  therefore 
likely  to  lose  interest  if  kept  too  long  on  one  job. 
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Heat-Treating  of  Brazed  Fittings  for  Aircraft 
By  ARCHIBALD  BLACK 

Heat  treating  and  brazing  have  not  generally 
been  looked  upon  as  processes  that  could  be  easily 
applied  to  the  same  piece.  The  automobile  has 
left  its  mark  upon  shop  practice  and  here  we  come 
upon  an  evidence  that  the  airplane  is  likely  to 
have  as  great  an  effect. 

A  TENDENCY  exists  in  most  shops  to  assume  tha» 
brazed  joints  cannot  be  successfully  heat-treated. 

L  As  a  consequence,  many  fittings  used  in  aircraft 
work  and  assembled  by  brazing  smaller  parts  together 
are  finished  and  installed  without  being  heat-treated 
after  the  brazing  operation.  This  practice  causes  parts 
to  be  used  that  not  only  do  not  develop  the  available 
strength  of  the  material,  but  which  are  even,  in  some 
cases,  under  internal  stress  due  to  the  heating  in  the 
brazing  operation.  It  has  been  shown  by  some  recent 
experiments,  made  at  the  Naval  Aircraft  Factory,  that 
this  assumption  is  entirely  erroneous.  It  is  therefore 
advantageous  to  consider  this  matter  with  a  view  toward 
specifying  the  use  of  steels  and  brazing  spelters  which 
will  permit  the  subsequent  or  perhaps  the  simultaneous 

heat-treatment  of  the  parts. 

Materials 

Considering  the  spelters  required  for  such  work,  it 
is  necessary  to  know  not  only  their  melting  but  also 
their  approximate  softening  points,  to  avoid  the  destruc- 

tion of  the  brazed  joint  during  heat-treatment.  Fig.  1 
gives  the  approximate  melting  points  and  tensile 
strengths  of  several  different  compositions  which  pro- 

vide a  wide  range  for  selection.  These  values  are,  how- 
ever, subject  to  slight  modification,  due  to  the  presence 

of  some  1  to  1.25  per  cent  of  impurities  in  commercial 
spelters,  yet  for  the  purpose  of  this  work  they  may  be 
considered  correct,  and  it  is  recommended  that  the 
curve  of  tensile  strength  be  assumed  correct  for  the 
strength  of  the  spelter  in  a  brazed  joint. 

More  detailed  information  of  the  properties  of  spelters 
is  given  by  Hofman.  Information  about  softening  points 
is  not  so  definite.  Something  can  be  learned  from  the 
equilibrium  diagram  for  brasses  given  by  Hofman,  and 
also  from  a  test  made  by  the  Naval  Aircraft  Factory 
which  showed  that  a  brazing  wire  of  80-20  brass  mix- 

ture appreciably  softened  at  about  50  deg.  F.  below  its 
melting  point. 

Considering  the  steels  likely  to  be  required  for  the 
construction  of  aircraft  parts,  by  consulting  sjjecifica- 
tions  issued  by  the  Air  Service  and  by  the  Bureau  of 
Construction  and  Repair  of  the  Navy  Department,  it  is 
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FIG.    1.      APPROXIMATE    MELTING    POINTS    AND   TENSILE 
STRENGTHS  OF  SPELTERS 

found  that  a  typical  list  such  as  that  given  in  the 
accompanying  table  can  be  compiled.  This  table  is 
reproduced  from  aeronautical  specification  No.  89a  of 
the  Bureau  of  Construction  and  Repair,  Navy  Depart- 

ment, for  the  heat-treatment  of  brazed  joints  and  is 
based  upon  work  done  by  the  division  of  metallurgy  of 
the  Bureau  of  Standards. 

As  is  well  known,  when  steels  are  heated  or  cooled, 
irregularities  in  the  rise  or  fall  of  temperature  take 

TYPICAL  LIST  OF  STEELS  USED  IN  AIRCRAFT  WORK.  WITH  THEIR  APPROXIMATE  PROPERTIES 

Steel 
Mi)d  carbon  (0.1 5  to  0.35     per    cent 

carbon)   
Medium  carbon  (0.35  to  0.55  per  cent 

carbon)   
High  carbon  (0.55  to  0.75  per  cent 

carbon)     
High  carbon  (0.75  to  1.05  per  cent 

carbon)   
Nickel  (0.20 per  cent  carbon.   0.50 

End  of 

Upper 
Critical 

Range  on Heating, 

Deg.  Fahr 

-  Heat  Treatment  - 

—  Hardness  .After  ̂  
Oil  Quench  Drawing 

Shore  Tempera- 
Sclero-  ture, 

Brine!!           scope  Deg.   Fahr. 

150  to  225     30  to  40  800  to  1.300 

225  to  325     40  to  55  700  to  1,200 

325  to  380     55  to  70  250  to  l.OOO 

380  to  420     70  to  90  250  to  1,000 

  Hardness   

Shore 

Sclero- 

Brinel!  scope 

.\ftcr  Heat  Treatment  • 
■  Tensile  Test  • 

Ultimate 
Strength 

Lb.  per  Sq.In. 

180  to  130  30  to  20      90,000  to    60,000 

250  to  180  40  to  30  1 10.000  to    90,000 

325  to  250  65  to  40  160,000  to  125,000 

400  to  325  90  to  65  250.000  to  160,000    200.000  to  125.000      2  to   10 

Elon- gation 

Yield  Point  in  2  In., 
Lb.  per  per 

&l.In.  (Jent 

60,000  to    40.000     18  to  26 

80,000  to    60,000     16  to  20 

125,000  to    90,000      2  to   10 

to0.80percent  manganese,  3.25 
to  3.75  per  cent  nickel) . 

Nickel  (0.40  per  rent  carbon.   0.50  1 
to  0.80  per  cent  manganese,  3.25  I 

,  to  3.75  per  cent  nicke!)     I 
Low  nickel  chromium  (0.35  to  0.45 

per  rent  carbon,  0.50  to  0.80  per 
cent  manganese,  1.00  to  1.50  per 
cent  nickel,  0.45  to  0.75  per  cent 
chromium)   

Chromium-vanadium  (0.35  to  0.45 
per  cent  carbon,   0.50  to   0.80  per 

cent  manganese,  0.80  to  1.10  per 
cent  chromium,  over  0.15  per  cent 
vanadium)   

1,390  to  1,330    350  to  550     50  to  80  ( 
900to  1,100     275to200    44  to  34     140,000  to  108,000     110.000  to    78,000    20  to  25 

1.385 

1,425 

600  to  900   400  to  295  60  to  44  215,000  to  155.000  190,000  to  130,000  12  to  16 

400to600  60  to  100  700  to  1,100   560  to  245  60  to  42  204.000  to  1 12.000  I68,000to  94,000  10  t«  17 

400  to  600  60  to  100  800  to  1,400  440  to  210  60  to  25  220,000  to  105,000  190,000  to  65.000  10  to  20 
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FIG.    2.      HEATING   AND  COOLING    CURVE    FOR    STEEL 

place  at  certain  periods,  indicating  internal  changes  in 
the  material.  These  so-called  critical  points  are  actually 
short  ranges  but  are  known  in  steel  technology  as  the 
i4c„  Ac^  and  Ac^  points  where  they  occur  during  heating 
and  the  Ar„  Ar,  and  Ar,  points  where  they  occur  during 
cooling.  Fig.  2  is  a  typical  heating  and  cooling  curve, 
showing  the  transformations  for  a  steel  of  0.3  per  cent 
carbon  and  0.7  per  cent  manganese,  and  Fig.  3  is  the 

"equilibrium  diagram"  for  straight  carbon  steels  and  is 
correct  for  0.05  to  0.80  per  cent  carbon,  at  temperatures 
of  700  to  950  deg.  C,  the  critical  points  being  clearly 
shown.  Such  diagrams  are  usually  only  approximate, 
however,  as  they  are  affected  by  the  impurities  always 
found  in  commercial  steels.  An  extended  discussion 

of  the  heat-treatment  and  metallography  of  steel  will  be 
found  in  Sauveur,  Bullens  and  other  standard  works. 

In  the  heat-treatment  of  a  steel  it  is  necessary  to 
quench  it  from  a  temperature  slightly  above  the  upper 
end  of  its  hi.jher  critical  range,  the  actual  temperature 
depending  largely  upon  the  size  of  the  part  being 
treated.  As  a  general  rule  this  temperature  should  be 
at  least  50  deg.  F.  above,  and  if  information  is  not  at 
hand  concerning  quenching  temperature,  it  is  advisable 
to  consult  the  steel  manufacturer  for  advice  on  the 

entire  heat-treatment,  rather  than  to  attempt  any  ex- 
periments. The  Midvale  Steel  &  Ordnance  Corporation 

issued  a  booklet  containing  much  information  about 
its  series  of  alloy  and  tool  steels,  which  is  of  general 

value.    If  the  parts  are  to  be  brazed  and  heat-treated,  a 

spelter  should  be  selected  such  that  the  quenching  tem- 
perature of  the  steel  employed  will  be  at  least  125  deg. 

F.  below  that  at  which  the  brazing  spelter  melts,  and, 
if  possible,  this  difference  should  be  greater  to  avoid 

danger  of  destroying  the  brazed  joint  during  heat- treatment. 

Heat-Treatment  ' 
If  the  parts  are  to  be  brazed  first  and  heat-treated  in 

a  separate  and  subsequent  operation,  the  two  operationn 
can  be  handled  in  the  usual  manner,  except  that  it  may 
be  found  necessary  to  take  special  precautions  to  avoid 
warping  during  heat-treatment.  It  would  seem  advis- 

able, however,  to  rivet,  spot-weld  or  otherwise  fasten 
the  parts  together  before  brazing,  so  as  to  prevent 
trouble  from  slippage  of  the  joints  during  the  subse- 

quent heating.  This  practice  of  fastening  parts  together 
before  brazing  is  in  use  in  many  shops  at  present  and 
has  been  found  to  facilitate  rather  than  to  hold  up  pro- 

duction in  most  cases.  Boulton  gives  a  detailed  discus- 
sion of  brazing. 

The  operations  of  dip  brazing  and  heat-treating  can 
be  combined  by  selecting  steels  and   brazing  spelterp- 
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which  have  the  necessary  quenching  and  melting  tem 
peratures  respectively.  In  this  method  the  brazing 
.spelter  should  be  maintained  sufficiently  above  the  speci- 

fied quenching  temperature  of  the  steel  to  insure  quench- 
ing at  the  proper  point.  If  possible,  a  brazing  spelter 

should  be  selected  which  has  a  melting  point  sufficiently 
above  the  specified  quenching  temperature  of  the  steel 
to  permit  the  practice  of  allowing  the  brazing  to  set 
slightly  before  quenching.  If,  however,  the  temperature 
of  the  brazing  pot  is  allowed  to  approach  1,750  deg.  F., 
the  composition  of  the  spelter  will  be  subject  to  a 
gradual  change,  due  to  the  rapid  volatilization  of  the 
zinc,  with  a  resultant  rise  in  its  melting  point.  The: 
parts  should  be  allowed  to  remain  in  the  pot  sufficiently 
long  to  raise  the  temperature  of  all  of  the  material  tO' 
that  of  the  spelter,  and  should  then  be  withdrawn  and: 
immediately  quenched  in  accordance  with  the  instruc- 



1186 AMERICAN     MACHINIST VoL  52,  No.  23 

tions  of  the  heat-treatment  being  used.  The  re-heating 
nnd  drawing  operations  can  then  be  followed  in  the 
usual  manner. 

As  the  combinations  of  processes  described  are  new  to 

the  workmen,  it  is  very  advisable  to  proceed  with  cau- 
tion in  attempting  to  introduce  them  into  the  shop. 

Once  the  workmen  become  familiar  with  the  methods 
and  the  proper  materials  have  been  determined  and 
obtained,  they  possess  considerable  advantage  in  per- 

mitting the  designer  to  make  use  of  the  important  gain 
in  strength  due  to  heat-treatment,  with  the  consequent 
lightening  of  the  larger  parts. 

It  is  well  to  mention,  however,  that  no  material  ad- 
vantage will  be  gained  by  heat-treating  many  of  the 

tube  struts  or  frames  used  in  aircraft  work,  inasmuch  as 
these  are  loaded  as  columns  when  in  service.  An  exami- 

nation of  Euler's  formula  for  crippling  loads  of  long 
columns  will  show  that  the  strength  of  such  columns  is 
determined  by  the  form  of  the  column  and  the  modulus 
of  elasticity  of  the  material  used,  the  strength  of  the 
material  not  entering  into  the  equation.  Many  tests 
have  shown  that  the  modulus  of  elasticity  of  steel  is 

practically  unaffected  by  heat-treatment,  in  addition  to 
varying  but  little  with  great  differences  in  the  chemical 
composition.  Thus,  for  example,  a  strut  of  heat-treated 
alloy-steel  tubing  will  cripple  at  practically  the  same 
load  as  a  strut  of  the  same  dimensions  but  of  annealed 
low-carbon  steel,  providing  (a)  that  the  slenderness 

ratio  is  suflRciently  high  to  justify  the  use  of  Euler's 
formula,  and  (6)  that  the  ends  are  designed  to  transmit 
the  loads  without  local  failure.  Fig.  4  shows  the  graph 

of  Euler's  formula,  together  with  the  graphs  of  John- 
son's formula  for  various  elastic  limits,  corresponding 

to  different  steels,  and  illustrates  very  plainly  that  noth- 
ing is  gained  by  the  use  of  high-strength  steel  where 

the  length  divided  by  the  least  radius  of  gyration 
exceeds  about  one  hundred. 

Brain  vs.  Brawn 
By  John  A.  Honegger 

President,  Production  Engineering  Co.,  N.   Y. 

In  glancing  through  a  New  York  daily  newspaper 
recently,  the  writer  noticed  the  several  help-wanted  ads 
for  designers  and  engineering  draftsmen  which  are 
given  here.    One  read  as  follows: 

Wanted:  Technical  graduate  experienced  in 

factory  construction,  plant  lay-out  and  general 
machine  design  to  act  as  assistant  to  Plant 
Engineer. 

Salary  to  start  $28  per  week,  with  advance- 
ment.    Give   full   particulars   in   first   letter. 

Box  ABC-123. 
and  another: 

Wanted:  An  engineer  experienced  in  gen- 
eral mechanical  drawing  and  shop  practice,  as 

instructor  in  a  technical  school. 
Salary  to  start  $2,000  per  annum.    State  full 

particulars  when  applying  for  position, 
and  still  another: 

Wanted:  Draftsman,  preferably  married, 
who  can  design  special  equipment  for  increased 
production  in  a  manufacturing  plant. 

Must  have  some  knowledge  of  automatic  design. 
Will  act  as  assistant  to  superintendent.    Salary 
to  begin  $35  per  week. 

Immediately   preceding  these   ads   were  others    for 
chauffeurs  at  $40  per  week,  bricklayers  at  $1.25  per 

hour  and  carpenters  $1.25  per  hour  and  following  them 
were  those  for  plasterers  at  $1.25  per  hour,  presshands 
$40  per  week  and  ship-yard  men  $50  to  $60  per  week. 

Is  it  any  wonder  that  numerous  technical  men  are 
leaving  the  field  of  engineering  for  more  lucrative  posi- 

tions in  other  fields  of  endeavor?  The  writer  personally 
knows  of  several  cases  where  technical  men,  who  have 
been  in  the  engineering  field  for  the  last  ten  or  fifteen 

years,  have  left  this  field,  taken  jobs  as  riveters'  helpers, 
chauffeurs,  etc.,  and  received  considerably  more  finan- 

cial benefit  than  in  the  engineering  field.  The  writer 
employs,  on  an  average,  ten  draftsmen  and  the  lowest 
pay  to  the  youngest  detailer  is  considerably  more  than 
that  offered  to  the  assistant  plant  engineer. 

For  the  amount  of  time  and  energy  spent  by  the  aver- 
age draftsman  in  becoming  a  proficient  worker  the 

financial  return  is  nowhere  near  sufficient.  In  order 
for  a  draftsman  to  become  a  successful  designer  he  must 
have  a  working  knowledge  of  pattern  making,  foundry 
practice,  mechanical  drawing,  mechanics,  algebra,  geom- 

etry, trigonometry,  machine  design,  tool  design,  pro- 
duction methods,  and  numerous  other  subjects.  In  ad- 

dition to  this,  he  must  keep  up  to  date  in  his  work. 
Furthermore,  a  designer  works  more  than  the  speci- 

fied number  of  hours  set  by  the  company.  He  does  not 
lay  down  his  ideas  when  the  whistle  blows  and  forget 
about  them  until  the  next  morning.  The  writer  has 
known  of  a  number  of  incidents  where  a  designer  has 
been  stumped  on  a  certain  mechanism  or  tool  and,  tak- 

ing it  home  with  him,  has  sat  up  half  the  night  and  a 
good  part  of  the  morning  doping  a  way  out.  He  neither 
asks  nor  receives  any  extra  or  overtime  pay  for  this 
extra  work.  His  pay  is  the  satisfaction  of  having 
created  an  idea  and  having  planned  it  in  concrete  form 
for  the  use  of  those  who  may  benefit  by  it. 

There  are  numerous  draftsmen  today  seriously  con- 
sidering the  advisability  of  changing  their  vocation  for 

one  which  will  reward  them  financially  in  proportion  to 
the  energy  expended.  No  doubt  there  are  numerous 
concerns  who  are  seeing  to  it  that  their  engineering 
staffs  are  receiving  just  compensation,  but  there  are  also 
numerous  concerns  who  have  not  considered  this  phase 
of  their  organization  when  dividing  profits. 

The  machine-tool  industry  is  considered  the  basic 
industry  and  the  writer  believes  that  the  engineering 
department  is  the  basic  department  of  the  machine-tool 
industry,  for  in  this  department  the  idea  is  put  into 
concrete  form  before  it  is  built  into  a  product. 

Obtaining  the  right  class  of  men  for  the  designing 
of  a  certain  product  is  becoming  a  hard  task  in  some 
sections  of  the  country.  It  is,  therefore,  to  the  interest 
of  the  engineering  profession  in  general  to  keep  as  many 
of  its  technical  men  in  the  field  as  possible,  and,  in 
addition,  to  provide  an  incentive  to  prospective  candi- 

dates to  enter  the  field  of  engineering. 

Prof.  Henry  B.  Dirks,  head  of  the  Department  of 
Mechanical  Engineering  at  Michigan  Agricultural  Col- 

lege, Lansing,  Mich.,  has  asked  us  to  correct  an  error 
in  our  issue  of  April  29.  On  page  961  of  that  issue  we 

published  an  account  of  the  new  courses  in  Metallurgj' 
at  M.  A.  C.  and  credited  it  to  Professor  Dirks.  He 
writes  us  that  the  author  was  W.  H.  Hildorf  and  that 
his  name  should  have  appeared  at  the  head  of  the 
article.  We  take  this  opportunity  to  make  the  correction 
and  to  apologize  to  the  two  gentlemen  in  question. — 
Editor. 
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The  Evolution  of  the  Workshop — IX 
By  H.  H.  MANCHESTER 

The  beginning  of  the  development  of  machine 
tools  can  be  seen  in  the  industrial  happenings 
which  followed  the  initiation  of  the  use  of  water 
power.  This  time  is  characterized  chiefly  by  a 
raising  of  the  standard  of  accuracy  in  machine 
work. 

(.Part  Till  was  published  in  om-  April  22  issue.) 

4T  THE  end  of  the  Eighteenth  and  the  first  of 
l\  the  Nineteenth  Century  we  enter  upon  what 

X  JL  might  be  distinguished  as  the  beginning  of  the 
machine-tool  era.  Before  this  period,  while  some  of 
the  slow  heavy  work  had  been  done  by  water  power,  the 
fine  work  had  been  done  almost  entirely  by  hand,  and 
there  had  been  no  methods  combining  speed  and  ac- 
curacy. 

The  rapid  development  of  machine  tools  at  that  time 
was  probably  due,  more  than  to  anything  else,  to  the 
influence  of  the  steam  engine.  While  this  held  up 
before  the  imagination  vast  possibilities  for  the  appli- 

cation of  power,  it  demanded  far  more  accurate  work- 
manship than  had  hitherto  been  customary. 

Watt  had  the  greatest  difficulty  in  getting  his  cylin- 
ders bored  with  sufficient  accuracy  to  permit  of  the  use 

of  pistons  in  them.  A  variation  in  diameter  of  half  an 
inch  throughout  the  length  of  the  bore  was  not  at  all 
unusual.    He  tried  all  sorts  of  packing  without  much 

FIG.  64.     SMEATON'S  BORING  MACHINE 

FIG.    55.     WILKINSON'S   BORING   MACHINE 

success,  and  it  was  not  until  he  could  get  better  boring 

that  the  triumph  of  his  engine  was  assured.  The  first 
of  those  whose  work  was  true  enough  to  be  dependable 

was  John  Smeaton,  one  of  whose  boring  machines  is 

reproduced,  Fig.  54.  It  was  soon  improved  upon  by 

John  Wilkinson,  who  greatly  increased  its  accuracy  by 
running  the  shank  of  the  borer  entirely  through  the 
cylinder  and  fixing  it  at  the  other  end,  as  is  shown  by 
Fig.  55.  This  kept  the  borer  in  line  instead  of  leaving 
it  in  the  air,  and  made  it  possible  to  produce  a  cylinder 
whose  diameter  did  not  differ  throughout  its  length  more 
than  the  thickness  of  a  shilling,  which  in  these  days  was 
considered  a  notable  feat. 

Development  of  the  Slide  Rest 

Probably  the  next  highly  important  invention  mak- 
ing toward  accuracy  was  the  slide  rest  for  lathes.  As 

has  been  suggested  in  previous  articles,  this  was  not 
entirely  new,  but  it  was  greatly  improved  and  applied 
in  a  far  more  important  way. 
A  predecessor  of  the  slide  rest  may  be  seen  in  a 

support  for  the  tools  used  in  mirror  cutting  mentioned 
by  Maignan  of  Rome  in  1648.  Another  is  the  guide 
for  the  tools  used  for  cutting  clock  wheels,  which  was 
designed  by  Dr.  Hooke  in  1655.  As  if  to  emphasize  the 
influence  of  clock  making  on  the  development  of  accur- 

ate tools,  the  thread  cutting  device  for  clock  screws 



1188 AMERICAN     MACHINIST Vol.  52,  No.  23 

which  was  invented  by  Hindley  in  1741  had  a  similar 
rest  or  guide  for  the  tools.  We  have  likewise  seen  that 
the  French  Encyclopedia  of  Methods  depicted  tool  rests 
employed  in  turning  iron  and  working  silver  plate  in 
1785.  None  of  these,  however,  were  as  yet  automatic 
nor  slid  the  length  of  the  work. 

Such  a  support  for  the  tools  is  also  indicated  in  the 
long  patent  on  the  methods  of  working  wood.and  metals 
taken  out  by  Samuel  Benthamlin  1793.  He  wrote  on  this 

subject,  "When  the  motion  is  of  the  rotative  kind, 
though,  advancement  may  be  performed  by  hand,  yet 
regularity  may  be  more  effectively  insured  by  the  aid 
of  mechanism.  For  this  purpose,  one  expedient  is  the 
connecting,  for  instance,  by  cogged  wheels  the  advancing 

motion  of  the  'piece'  with  the  rotative  motion  of  the 
tool."  Bentham  included  no  drawings,  but  apparently 
we  have  here  an  automatic  advancement  without  a  slid- 

ing movement. 
The  sliding  support  for  tools  was  probably  added  to 

the  lathe  by  Henry  Maudslay  in  1794,  while  he  was  still 
working  for  Joseph  Bramah.  In  his  original  invention, 
which  is  shown  in  Fig.  56,  the  rest  was  advanced  to 
the  work  by  a  handscrew  and  slid  along  the  bed  by 
another  screw,  which  was  also  turned  by  hand.  After 

Maudslay  left  Bramah's  employ  to  set  up  for  himself 
in  1797,  he  improved  on  the  supports;  and  by  1800  he 
had  connected  the  screw  that  slid  the  support  for  the 
tools  with  the  rotating  work  by  means  of  worm-geared 
wheels,  so  that  the  rest  slid  along  automatically.  This 
device  was  employed  particularly  for  the  cutting  of 
threads  on  bolts  and  screws.  A  machine  of  this  type  is 
shown  in  Fig.  57,  while  Fig.  58  is  a  reproduction  of  an 
old  print  showing  the  advantages  of  the  new  type  of 
machine  over  the  old. 

The  lathe,  thus  improved  by  the  slide  rest,  was  soon 
applied  to  various  types  of  work  and  made  possible  an 
accuracy  never  before  approached.  For  a  number  of 
years,  however,  it  continued  to  be  operated  by  hand, 
during  which  period  it  added  little  if  anything  to  the 
speed  and  cheapness  of  the  work. 

Development  of  the  Planing  Machine 

Another  epoch-making  advance  in  machine  tools  for 
working   metals   was   the  planing   machine.  As   in   the 

PIG.    56.      SLIDE    REST    ON    MAUDSLAT'S    LATHE 

case  of  the  slide  rest,  this  was  not  entirely  new.  In  1694 
Noxon  in  his  Mechanical  Exercises  mentioned  a  device 
of  this  sort  for  making  brass  moldings.  It  had  a  re- 

volving cutter  and  a  table  and  might  be  considered  the 
first  milling  machine.  In  France  a  machine  was  invented 
in  1751  for  r.jcTiing  the  wrought  iron  barrels  which  were 

.  IG.    57.     A   BOLT  CUTTER  OF  1800-1810 

used  at  Marly.     Plumier  also  in  1749  pictured  a  small 
crude  device  for  the  purpose. 

In  many  respects,  however,  the  era  of  the  planing 
machine  began  with  the  patent  for  one  taken  out  by 
Samuel  Bentham  in  1791.  This  had  a  reciprocating 
action,  and  was  to  be  applied  to  wood,  but  in  his  patent 
of  1793  Bentham  extends  its  use  te  metals.  In  1802  a 
planing  machine  with  a  transverse  action  was  patented 
by  Joseph  Bramah.  This  had  a  horizontal  roughing 
wheel  armed  with  gouges,  followed  by  planing  irons  for 
finishing.  It  was  intended  for  wood,  but  in  1811  Bra- 

mah improved  on  the  revolving  cutters  and  applied  it  to 
metals,  thus  producing  practically  a  milling  machine. 

Other  Planing  Machines 

Various  other  planing  machines  are  said  to  have  been 
invented  or  used  by  different  machinists  for  working 
iron  as  early  as  1814.  One  of  these  was  credited  to 
James  Fox,  another  to  Matthew  Murray,  a  third  to 

Joseph  Clements  in  Bramah's  shop,  and  still  a  fourth 
to  Roberts  and  Rennie  of  Manchester.  Bramah  used  his 
machine  to  trim  the  surfaces  of  his  famous  locks.  In 
1820  Clements  was  employing  it  to  plane  the  sides  of 
looms  while  Fox  was  making  use  of  it  on  the  bars  of 
lace  machines. 

The  same  year  Rennie  supplied  it  with  an  improved 
movable  bed,  an  endless  screw  and  rack,  and  with  a  re- 

volving tool. 

One  important  point  about  the  planing  machine  was 
that  from  the  first  the  effort  had  been  made  in  England 
to  have  it  driven  by  power,  and  very  early  by  steam 
power.  In  connection  with  power,  it  must  be  borne  in 
mind  that,  although  Watt  invented  his  steam  engine  in 
1767,  it  was  at  first  used  only  for  raising  water  from 
mines,  and  it  was  applied  to  other  industries  only  very 
gradually.  It  was  1781  before  Watt  took  out  his  patent 
to  change  the  reciprocating  motion  which  it  developed 
into  a  circular  one.  It  was  1789  before  it  was  first 

introduced  into  cotton  spinning.  In  1792  John  Wilkin- 
son took  out  a  patent  to  apply  steam  power  to  the  rolling 

of  iron,  but  it  was  well  into  the  Nineteenth  Century 
before  steam  power  was  applied  generally  in  even  the 
greatest  machine  shops. 

Another  great  advance  of  this  period  lay  in  the  inven- 
tion of  various  types  of  wood-working  machinery, 

which  were  naturally  adapted,  after  a  few  changes,  to 
the  working  of  metal. 
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Bentham's  patent  in  1793  covers,  besides  planingr, 
sawing  by  reciprocate  motion,  working  by  a  recipro- 

cate lathe,  giving  curvature  by  bending,  working  by  a 
rotative  motion  of  the  tool,  boring,  mortise  making, 
turning  in  a  lathe,  adjustment  and  steadiment,  advance- 

ment, and  clearance.  The  claims  of  this  patent  extended 
to  metal  as  well  as  to  wood. 

Another  highly  important  series  of  woodworking 
machines,  developed  by  M.  I.  Brunei,  were  involved  in 

the  inventions  and  operations  for  manufacturing  ships' 
blocks  or  pulleys.  His  block-making  ideas  were  evolved 
in  association  with  Sir  Samuel  Bentham.  In  1801  his 

designs  were  inspected  and  approved,  and  Henry  Mauds- 
lay  was  given  the  job  of  constructing  the  machinery  to 
make  the  blocks.  There  were  forty-four  machines  in  all, 
and  it  was  1808  before  Maudslay  completed  them,  which 
is  only  one  more  illustration  of  the  time  required  to 
build  an  industry  from  the  ground  up. 

In  this  series  were  machines  for  mortising,  a  sketch 
of  one  being  shown  in  Fig.  59,  shaping,  scoring,  coaking 
and  broaching,  besides  the  more  common  straight  and 
circular  saws,  facing  lathes,  drills,  riveting  hammers, 
and  iron  polishers.  The  machines  were  in  three  sets 
and  produced  seven  types  and  214  sizes  of  blocks. 

Nail  Making  Improved 

One  indu.stry  that  was  greatly  improved  during  this 
period  of  invention  was  nail  making.    In  1790  Thomas 

I FIG.    58.     A   CONTRAST    BETWEEN   THE   SLIDE   REST   AND 
THE  PREVIOUS  METHOD  OP  HOLDING  TOOLS  BY  HAND 

Clifford  received  a  patent  on  a  machine  for  pressing  out 
nails  and  soon  afterwards  on  another  for  rolling  and 
cutting  them  out.  The  field  was  evidently  a  fertile  one, 

for  Clifford's  machines  were  used  in  French's  factory  in 
1792,  and  patents  on  nail  making  averaged  one  a  year 
for  the  next  half  century. 

Introduction  of  Metal-Working  Machines 

There  were  a  number  of  other  patents  taken  out  at 

that  period  which  give  a  bird's-eye  view  of  the  ideas 
that  were  developing.  A  good  many  of  them  were 
never  put  into  actual  practice,  although  they  are  in- 
teresting. 

In  1783  William  Playfair  patented  a  machine  for  cut- 
ting and  shaping  metals,  but  it  seems  to  have  been 

intended  for  the  softer  types.  Joseph  Hately  in  1790 
received  a  patent  for  a  pneumatic  engine  for  rolling, 
slitting  and  stamping  metals,  but  we  do  not  hear  of  any 
further  development  in  the  way  of  an  air  engine  for 
many  years.    A  patent  for  rolling  metal  plates  was  taken 

out  by  John  Behnoch  in  1801,  and  one  for  rolling  out  the 
shanks  of  nails  by  Booth  Hodgetts  in  1803.  A  new  file- 
cutting  machine  was  made  by  William  Nicholson  in 
1802,  and  a  still  more  important  one  by  Reichenbach 
in  1804.  An  improved  vertical  boring  machine  was 
developed  by  Billingsley  in  1803,  and  a  horizontal 
one  by  John   Dixon  in   1807.     Circular  saws   seem   to 

have  been  invented  by 
someone  unknovra,  but 

probably  in  Holland  in 
the  Sixteenth  Century. 
The  first  band  saw  that 
was  successful,  however, 

appears  to  be  that  of 
3  William  Newberry,  which 

dates  from  1808,  and 
which  is  shown  in  Fig. 
60.  Circular  shears  were 
invented  by  James  White 
in  1811.  All  of  these  ma- 

chines were  of  course  at 

first  applied  to  materials 
other  than  metal.  In  1808 
Benjamin  Cook  forged 
iron  pipe  from  flat  bars, 

but  only  partly  by  ma- 
chine. An  important  use 

of  rollers  for  the  purpose 
was  begun  by  Henry 

FIG.  59.    MORTISING  MACHINE  James  and  John  Jones  in 
OF  BRUNEL  1801 1811. 

This  new  method  was  particularly  valuable  in  con- 
nection with  the  use  of  gas  for  lighting,  which  was 

just  being  made  a  success.  In  the  same  year  James  and 
Jones  also  patented  an  improved  lathe  for  gun  barrels, 
while  another  advancement  in  the  turning  of  iron  was 
claimed  by  Henry  Osborn  in  1812. 

A  new  subject  was  opened  up  in  1815  by  the  inven- 
tion of  William  Vance  Palmer  of  a  machine  for  twist- 
ing metal. 

A  Sign  op  Accuracy 

One  sign  that  machining  had  reached  a  far  higher 
degree  of  accuracy  was  the  fact  that  engines  for  steam- 

boats could  be  built  successfully,  and  that  steam  power 
was  in  1815  just  being  applied  with  advantage  to  weav- 

ing. But  the  era  of  handwork  had  by  no  means  passed. 
Most  iron  work  was  still  done  by  hand,  many  of  the 

FIG.   60.     NEWBERRY'S  BANDSAW,   1808 

so-called  machines  were  as  yet  run  by  hand,  and  it  was 
only  for  the  heaviest  operations  that  power  was  em- 

ployed. 



1190 AMERICAN     MACHINIST Vol.  52,  No.  23 

Load  Characteristics  of  Radio-Thrust  Bearings 
By  F.  C.  goldsmith 

Chief  Engineer,  New  Departure  Manufacturing  Company 

This  article  is  a  reply  to  that  of  F.  W.  Gurney 
under  the  above  title  and  which  appeared  in  vol. 
50,  page  1233  of  the  American  Machinist.  The 
author  suggests  that  Mr.  Gurney  give  the  mathe- 

matical derivation  of  the  formulas  used  in  the 
article  to  which  he  is  replying  and  also  takes  the 
opportunity  to  advance  some  of  his  own  ideas  on 
the  subject. 

THIS  subject  is  one  with  which  the  writer  is  more 
or  less  familiar,  as  evidenced  by  a  paper  by  him 

on  the  same  subject,  entitled  "Load  Carrying  Pos- 
sibilities of  Angular  Contact  Ball  Bearings,"  which  was 

presented  at  the  semi-annual  meeting  of  the  Society  of 
Automotive  Engineers  held  at  Ottawa  Beach,  Michigan, 
June  23  to  27,  1919. 

Without  doubt,  Mr.  Gurney  has  given  considerable 
time  and  thought  to  this  subject  as  evidenced  by  his 
curve  sheet,  Fig.  4 ;  but  the  writer  for  one,  after  having 
very  carefully  read  the  article,  is  not  willing  to  accept 

Mr.  Gurney's  curves  without  first  knowing  more  about 
their  fnathematical  derivation.  Undoubtedly,  other  en- 

gineers have  the  same  feeling  toward  formulas  and 
curves  that  the  writer  has;  namely,  that  all  steps  in  their 
derivation  must  be  thoroughly  proved  before  they  are 
finally  accepted.  Knowing  Mr.  Gurney  personally  and 
realizing  his  ability  to  handle  this  kind  of  subject,  I 
take  the  liberty  of  suggesting  that  he  take  us  into  his 
confidence  and  explain  his  reasoning  and  mathematical 
proof. 

There  are  several  points  in  the  use  of  the  curve. 
Fig.  4,  which  are  not  quite  clear  to  me  and  I  should  like 
to  ask  about  these,  and  at  the  same  time,  advance  some 
of  my  own  ideas,  hoping  that  other  engineers  will 
advance  theirs.  In  this  manner  we  will  learn  more  of 
this  very  interesting  subject. 

First,  does  Mr.  Gurney  believe  in  the  original  Hertz 
and  Stribeck  theory  of  the  loading  of  annular  or  radial 
ball  bearings,  which  proof  considers  both  balls  and  races 
as  elastic  bodies? 

Second,  in  the  explanation  of  the  use  of  the  curves, 

Fig.  4,  we  are  told  that  "These  curves  show  the  capaci- 
ties of  the  radio-thrust  bearings  in  percentages  of  the 

regular  rated  loads  to  carry  various  combinations  of 

radial  and  thrust  loads."  If  I  am  correct,  the  regular 
rated  load  means  the  catalog  radial  rated  load  for  the 
particular  kind  of  bearing  in  question.  Therefore,  why 
do  not  all  three  of  the  curves  have  a  100  per  cent  value 
when  there  is  no  thrust  load  and  100,  150  and  200  per 
cent  values  when  there  is  only  a  thrust  load  ? 

In  trying  to  analyze  this  point,  I  am  inclined  to 
believe  that  the  pure  radial  values  of  these  curves  are 
based  on  an  annular  or  radial  bearing  as  having  a  100 
per  cent  value.  But  an  annular  bearing  cannot  carry 
much  of  a  thrust  load  and  if  my  interpretation  is 
correct,  is  it  right  to  compare  an  angular  contact  bearing 
under  a  combined  load  to  a  pure  radial  bearing  under 
only  a  radial  load? 

In  order  to  further  this  subject,  I  am  requesting  the 
American  Machinist  to  insert  at  this  point  that  portion 

of  the  writer's  article,  "Load  Carrying  Possibilities  of 
Angular  Contact  Ball  Bearings,"  dealing  with  the  math- 

ematical proof. 
*  *  * 

While  the  use  of  balls  as  load-carrying  devices  dates 
far  into  antiquity,  the  use  of  hardened-steel  balls  with 
raceways  as  journal  bearings  is  of  comparatively  recent 
origin.  It  was  only  in  the  last  quarter  of  the  Nineteenth 
Century  that  an  American  invented  ready  means  of 
producing  steel  balls  in  quantities  at  anything  approach- 

ing reasonable  costs  and,  even  then,  many  years  of 
experiment  and  research  were  required  to  devise  means 
for  producing  balls  of  sufficiently  accurate  spherical  form 
to  enable  them  to  be  used  in  journal  boxes. 

Coincident  with  the  production  of  spherical  balls,  va- 
rious forms  of  race  member  were  devised  which,  in  com- 

bination, produced  journal  bearings  of  a  more  or  less 
satisfactory  nature,  and  beginning  with  the  development 
of  the  bicycle  industry,  ball  bearings  began  to  be  used  to 
a  large  extent  in  various  industries.  Of  all  the  early  race 
forms  that  survive,  the  cup  and  cone  type  found  widest 
application  in  the  bicycle.  In  these  bearings  the  race 
members  were  lightly  casehardened,  the  balls  were  either 
casehardened  or  made  of  nature-hard  steel;  and  while 
the  balls  themselves  were  highly  polished  the  surface  of 
the  race  member  was  but  lightly  polished  and  very  sel- 

dom ground.  These  early  applications  of  the  ball  bearing 
to  widely  distributed  commercial  use  were  subjected  to 
very  little  load  and,  in  consequence,  small  balls  served 

faithfully  to  perform  the  functions  required  and  mark- 
edly reduced  journal  friction  as  compared  to  any  form 

of  plain  or  roller  bearing  then  extant.  The  success 
attained  with  ball  bearings  in  the  bicycle  rapidly  brought 
the  attention  of  the  mechanical  world  to  their  friction- 
saving  qualities,  and  many  attempts  were  made  to  apply 
the  then  very  crude  existing  types  to  other  mechanical 
uses. 

Early  Use  of  Ball  Bearings 

Very  little  accurate  knowledge  was  at  hand  concerning 
the  load-carrying  capacities  of  balls  or  races,  and  mary 
mistakes  were  made  in  the  employment  of  too-small  balls 
and  too-thinly  carburized  race  sections,  until  it  became 
the  belief  among  many  mechanical  men  that  the  ball 
bearing  was  suited  only  to  carrying  the  lightest  of  loads; 
but  in  the  endeavor  to  attain  the  very  low  friction  values 
present  when  balls  were  used  in  journals,  early  means 
having  been  discovered  of  testing  the  load-carrying 
values  of  balls  themselves,  larger  and  still  larger  balls 
were  used  as  load-carrying  members.  The  raceways, 
however,  suffered  very  little  improvement,  merely  being 
increased  in  size,  without  change  in  material  or  its  treat- ment. 

Even  up  to  the  present  day,  many  applications  exist 
wherein  relatively  light  pressed  steel  members  are  em- 

ployed, using  large  balls  and  subjected  to  heavy  loads. 
These  types  of  bearing  are  still  called  the  cup  and  cone 
bearing.  These  bearings  are  practically  always  of  angu- 

lar-contact form,  in  that  the  load  line  of  the  ball  is  at  an 
angle  to  the  axis  of  the  shaft,  and  either  one  or  both  of 
the  race  members  are  casehardened  and  in  general  are 

of  inferior  steels  to  begin  with,  though  the  balls  in  gen- 
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eral  are  made  from  most  excellent  steels.  The  race  mem- 
bers in  most  of  these  bearings  are  not  ground  and  very 

little  attention  has  been  paid  to  the  proper  study  of  race 
curvature  and  accuracy.  Needless  to  say,  the  service 
performed  by  these  bearings  is  as  good  as  the  design, 
materials  and  structure  will  allow.  Friction  is  reduced 
by  their  use  but  not  to  an  extent  possible  by  the  use 
of  greater  care  in  design,  fabrication  and  choice  of 
metal. 

It  is  possible  that  the  relatively  unsatisfactory  service 
given  by  the  pressed-steel  cup  and  cone  bearing  has 
caused  considerably  more  interest  in  the  more  highly 
developed  and  technically  studied  annular  type  of  ball 
bearing  of  more  or  less  foreign  origin  than  in  the  pos- 

sibilities of  perfection  of  the  angular  type  of  bearing 
for  the  performance  of  certain  specific  and  well-adapted 
service.  The  angular  contact,  more  commonly  known  as 
the  cup  and  cone  bearing,  is  particularly  an  American 
invention. 

The  annular  bearing  in  which  the  journal  load  is  ap- 
plied through  the  balls  in  a  line  directly  perpendicular 

to  the  axis  of  rotation  and  in  which  the  balls  are  con- 
fined between  curved  raceways  in  accurately  generated 

and  ground  race  rings  of  the  most  highly  perfected  of 
alloy  steels  hardened  throughout  is  properly  of  German 
origin.  The  technical  structure  of  the  annular  bearing 
has  received,  at  the  hands  of  the  German  scientists, 

very  careful  analysis.  Its  load  capacities  have  been  sub- 
jected to  most  careful  research,  and  the  features  of  its 

design  most  accurately  determined. 

Analysis  of  Possibilities  of  Bearings 

It  is  the  purpose  of  this  article  to  analyze  the  pos- 
sibilities of  the  angular-contact  (cup  and  cone)  type  of 

bearing  when  it  is  made  as  accurately  as  must  needs 

be  to  utilize  to  the  fullest  extent  the  friction-reducing 

properties  of  absolutely  accurate  steel  spheres  confined 

between  accurately  generated  and  ground  curved  race- 

ways made  of  steels  as  highly  perfected  and  as  scien- 

tifically treated  as  are  the  balls  themselves,  and  to  de- 
termine, in  so  far  as  possible,  the  load-carrying  powers 

of  such  bearings,  both  for  axial  (thrust)  loads  as  well 

as  for  radial  loads,  and  to  determine  the  law  of  varia- 
tion of  load-carrying  capacity  in  such  a  bearing  as  the 

direction  of  the  bearing  load  may  vary  from  the  per- 
pendicular to  the  axis  of  rotation  (pure  radial  load)  to 

the  axis  of  rotation  (pure  end  thrust). 

My  development  of  the  loading  of  angular-contact  ball 
bearings  considers  both  the  balls  and  races  as  elastic 

bodies  and  develops  the  load-carrying  possibilities  in 

terms  of  the  carrying  power  of  a  single  ball.  When  we 

think  that  the  balls,  as  well  as  the  races,  are  elastic 

bodies,  we  realize  at  once  that  if  we  consider  the  actual 

load  as  divided  into  two  component  loads,  one  a  pure 

radial  load  and  the  other  a  pure  thrust  load,  we  are  work- 

ing under  a  false  premise,  for  the  races  can  approach 

each  other  only  in  the  line  of  action  of  the  single  load. 

In  the  proof  to  follow,  the  load  on  the  bearing  is  con- 
sidered as  acting  in  one  direction  at  a  time^  and  the 

load-carrying  possibilities  of  the  bearing  are  studied 

as  the  load  changes  its  direction  from  a  pure  radial  to  a 
pure  thrust  load. 

According  to  Hertz  and  Stribeck,  for  balls  between 

raceways  which  have  curved  cross-sections  closely  fitting 

the  contour  of  the  ball,  as  in  our  present-day  high-grade 
ball  bearings: 

S,  =  increment  of  approach  of  the  raceways  when 
ball  is  under  maximum  load  and  line  of  load 

application  coincides  with  line  of  ball  contact 
K  =:  a  constant 

P„  =  maximum  load  ball  is  subjected  to 

Stribeck's  equation  for  the  theoretical  loading  of  an- 
nular or  radial  type  ball  bearings  (which  neglects  speed 

factors)   is: 

P  =  P„(l  +  2  cos  f  a  +  2  cosi  2a  +  2  cost  3o 
.    .     .     -|-  2  cos  i  wa)  (2) 

P  =  total  journal  load 

a   =  angle  in  degrees  between  two  consecutive  balls 

no.  <:^  90° 

Fig.  2 

FIG.  1.  ANGULAR  CONTACT  TTPE  OF  BEARING 
FIG.  2.  LOAD  POSITIONS  FROM  0  TO  90  DEGREES 

For  a  bearing  containing  ten  balls — 

P  = 

nPo 
4.38 

For  a  bearing  containing  fifteen  balls — nPo 

P  = 

4.36 

For  a  bearing  containing  twenty  balls — nPo 

P  = 

4.37 

(3) 

(4) 

(5) 
where  n  is  the  number  of  balls  in  the  bearing. 

For  practical  consideration  and  considering  looseness 

of  balls  and  spring  of  races — 

P  =  ̂ "  or  F  =  0.2nP,  (6) 

From  the  result  of  tests  and  experiments  it  has  been 

pretty  generally  accepted  that  the  load-carryinj  possi- 
bilities of  a  present-day  high-grade  steel  baJl  vary  di- 

rectly as  the  square  of  the  ball  diameter;  therefore  P. 
bears  a  direct  relationship  to  the  square  of  the  ball 
diameter. 

Fig.  1  shows  a  cross-section  of  an  angular-contact 
type  ball  bearing,  p  being  the  angle  of  contact.  The 
arrow  shows  the  direction  of  the  load  as  applied  to  the 

inner  race.     The  load  is  neither  radial  nor  thrust. 

Fig.  2  represents  seven  different  positions  of  the  load 

as  it  shifts  through  90  deg.,  the  vertical  arrow  marked 

0  being  a  pure  radial  load  and  the  horizontal  arrow 

marked  6  being  a  pure  thrust  load. 

Fig.  3  is  a  side  elevation  and  end  view  of  a  bearing 

containing  eight  balls,  but  the  mathematical  proof  to 

1. 
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follow  considers  any  number  of  balls.  The  lettered  ar- 
rows show  the  direction  of  the  applied  load  as  well  as 

the  direction  of  approach  of  the  races  with  respect  to 
the  individual  balls,  the  angle  between  consecutive  balls 
being  shown  as  a. 

The  heavy  black  arrow  marked  3  in  Figs.   1  and  2 

FIG.  3.     BEARING  HAVING  EIGHT  BALLS 

represents  any  load  to  which  the  bearing  may  be  sub- 
jected. In  Fig.  3  the  small  arrows  show  how  this  same 

load  acts  with  respect  to  each  individual  ball.  When 

the  line  of  action  of  the  load  cb  makes  an  angle  cb¥ 

greater  than  90  deg.  with  the  line  of  contact  bb'  between 
ball  and  races,  then  the  ball  will  carry  a  portion  of  the 
load.  In  Fig.  4  is  shown  the  true  angles  between  the 
line  of  ball  contact  and  the  line  of  load  application  for 
each  of  the  eight  balls.  The  angles  w,,  co,  and  „  Uj  and  „ 
10,  and  J  and  lo^  represent  the  supplementary  angles  in 
each  case,  these  being  used  in  the  proof,  the  real  angles 

being  ebb',  edd',  gff,  jhh'  and  mkk'.  From  an  inspection 
of  these  angles  one  can  readily  see  that  for  this  particu- 

lar load  balls  4,  5  and  6  do  not  carry  any  of  the  load. 
Starting  with  a  pure  radial  load  and  considering  an 

infinite  number  of  loads  through  an  angle  of  90  deg.  to 
a  pure  thrust  load,  we  would  have  one-half  the  number 
of  balls  under  load  in  the  radial  position,  and  as  the 
angle  of  load  increased  we  would  anticipate  the  maxi- 

mum loading-carrying  capacity  of  the  bearing  shortly 
after  the  angle  of  load  has  become  greater  than  the  con- 

tact angle.  When  the  line  of  load  application  makes  an 
angle  of  ̂ ,  the  angle  of  ball  contact  with  the  arrow  6  in 
Fig.  2,  we  can  understand  that  the  last  ball  in  the  bear- 

ing is  coming  under  load  and  would  expect  a  rapid 
increase  in  the  bearing  carrying  capacity  beyond  this 

point. Let  us  consider  the  mathematical  proof  as  divided  into 
two  problems,  the  first  problem  being  to  establish  a 
mathematical  relationship  between  known  angles  and 
assumed  directions  of  load  application  and  determine 
in  degrees  of  the  ball  circle  just  when  a  ball  will  begin 
and  leave  off  carrying  any  part  of  the  applied  load  for 
each  different  direction  of  load  application;  the  second 
problem  being  to  establish  an  equation  in  terms  of  bear- 

Ball.54a6 BalLS 

FIG.  4.     ANGLES  BETWEEN  LINE  OF  BALL.  CONTACT  AND 
THE  LINE   OF  LOAD  APPLICATION  IN   BEARING 

HAVING   EIGHT   BALLS 

FIG.  5.     CONSTRUCTION  LINES  TO  DEVELOP  MATHEMATI- 
CAL  RELATIONSHIP    BETWEEN   DIRECTION    OF   LOAD 
APPLICATION  AND  ANGLE  OF  BALL  CIRCLE 

THROUGH  WHICH  BALLS  ARE  LOADED 

ing  load,  known  relationships  and  the  maximum  load  a 
ball  can  safely  carry. 

Fig.  5  shows  the  necessarj'  construction  lines  to  de- 
velop the  mathematical  relationships  between  the  direc- 

tion of  load  application  and  the  angle  of  ball  circle 
through  which  the  balls  are  loaded.  In  the  diagram  the 
ball  2  is  shown  as  representing  any  ball  position  other 
than  when  the  line  of  ball  contact  lies  in  a  vertical  plane. 
Plane  pvxln  is  plane  of  contact  of  all  balls  with  the 
inner  race  or  cone.  Line  ap  is  the  axis  of  rotation  of 

either  the  cup  or  cone  (axis  of  shaft).  Line  add'  is  the 
line  of  ball  contact  extended  to  intersect  the  axis  of  rota- 

tion ap.  Line  esd  is  the  line  of  load  application  as  ap- 
plied to  any  ball.  Plane  vivdz  is  perpendicular  to  the 

plane  of  ball  contact  pwdn  and  contains  the  line  of  load 

application  esd. 
Angle  ̂   is  the  angle  of  ball  contact.  Angle  9  is  the 

angle  of  load  application  (angle  between  load  applica- 
tion line  and  plane  of  balls  and  cone  contact  pivdn). 

Angle  p  is  one-half  of  that  portion  of  the  ball  center 
circle  through  which  any  ball  carries  a  part  of  the  load 
and  varies  with  the  angle  6. 
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Angle  o)  is  the  supplement  of  the  angle  between  the 
line  of  load  application  and  the  line  of  ball  contact.  It 
can  vary  between  90  and  0  deg.,  the  ball  carrying  no 
load  when  o>  equals  90  deg.  and  a  maximum  load  when 
<o  equals  0  deg. 

To  establish  relationship  of  angle  o,  let 

ty  =  Id  cos   0 

sz  =  sd   cos    0 

tx=  ty  —  sz  =  id  cos  0  —  sd  cos  6 
zd  =  .sd   sin   0 

yd  =  td.  sin  0 

sx 
zy  =   ]     zd"  -{-  yd'  —  zd onometry 

cos  A  by  trig- 

sx  =   i/  sd'  sin'  6  -|-  trf'  sin'  0  —  2  sd  td  sin  0 
pin  0  cos  A 

It  =  V  W  +  sx' 
St    = l/   td^  cos"  0  —  2  td  sd  cos  0  cos  6  -f  sd' 

cos'  6  +  sd'  sin"  6  +  Id'  sin'  0  —  2  sd  <d 
sin  0  sin  0  cos  X 

it"  = y'  sd'   (sin'  8  +  cos'  6)    +  id"   (sin'  0  + 

cos'  0)  —  2  sd  td   (sin  6  sin  0  cos  X  + 
cos  0  cos  6) 

st  =  \/  sd'  -\-  td'  —  2  sd  td   (sin  6  sin  0  cos  X 

-|-  cos'  0  cos  6) 

lud  =  pn  =  pd  cos  p  =  od  cos  3  cos  p 

lyd       ad  cos  p  cos  p 
■cos  0 

ad  ad 

vw  =  op  =  ad  sin  3 

aw  =  ad  sin  0 

vw       ad  sin  /S       sin  /? 
cos   A  =  =r^  =    -^     ^   aw       ad  sm  (p       sm  ?> 

=  cos  /J  cos  p 
(8) 

(9) 

St  =  i/  sd'  +  td'  —  2  sd  td  (sin  6  sin  p  -|-  cos 
3  cos  p  cos  6)  (10) 

(11) 

(12) 
st  =   i/  sd'  -|-  td'  —  2  sd  td  cos  o> 

cos  to  :=  sin  6  sin  p  -|-  cos  3  cos  p  cos  0 

'.  o)  =     arc    cos    (sin    6    sin    3    +    cos    ft    cos    p 
cos  0)  (13) 

Angle  p  can  be  considered  as  being  made  up  of  mul- 
tiples of  the  angle  %. 

Equations  (12)  and  (13)  show  the  relationship  exist- 
ing between  w,  6,  p  and  p.  For  any  angular-contact  ball 

bearing  having  a  given  number  of  balls  and  a  fixed  angle 
of  contact,  the  angle  Ji  is  knovra.  If  we  consider  angle  0 
as  varying  from  0  to  90  deg.  or  from  a  pure  radial  to  a 
pure  thrust  load,  it  would  be  entirely  possible  to  estab- 

lish for  each  value  of  0  the  corresponding  value  of  2p 
in  degrees  of  the  ball  center  circle,  through  which  a 
ball  would  carry  a  portion  of  the  load ;  for  when  lo  be- 

comes 90  deg.  the  ball  cea.ses  to  carry  any  of  the  total 
load.  Knowing  the  number  of  balls  in  the  bearing, 
angle  a  is  known  and  we  can  at  once  find  how  many  balls 

are   under  load   for  each  corresponding   value   of  the 
angle  0. 

Using  the  above  established  relationships,  we  have  the 
final  problem  to  establish  an  equation  for  the  load-carry- 

N.       D'y- 

FIG.  6.     DIRECTION  OF  INDIVIDUAL  BALL  LOADS 

ing  possibilities  of  an  angular-contact  type  ball  bearing 
in  terms  of  known  quantities.    In  this  case,  let 

P     =  Total  resultant  load  on  one  ball  row 

P„'  ̂ =  Load  on  bottom  ball  in  direction  of  load 
P„    ̂   Load  on  bottom  ball  in  direction  of  contact 
P'  -=  Load  on  next  ball  in  direction  of  load 
P,    =  Load  on  next  ball  in  direction  of  contact. 
5/  ̂   Approach  of  races  at  bottom  ball  in  direction 

of  load 

S,    =  Approach  of  races  at  bottom  ball  in  direction 
of  contact 

5/  =  Approach  of  races  at  next  ball  in  direction  of 
load 

8,    ̂   Approach  of  races  at  next  ball  in  direction  of 
contact 

a     ̂   Angle  between  balls  in  vertical  plane 
3     =  Angle  of  contact 
6     =  Angle   between   line    of   load   application    and 

plane  of  balls 
(0     :=  Angle   between   line   of   load   application   and 

contact  lines 

S^ 

6', 

ll   "
""■ 

\ 

|[Ball  sj 
^ 

¥, 

\ 

\ v""U 

^^m 

PIG.  7.     APPROACH  OF  BALL  RACES 

From   equation    (12). 

cos  CO  =  sin  9  sin  p  -\-  cos  p  cos  p  cos  6 

Referring  to  Fig.  6,  which  shows  direction  of  individual 
ball  loads 

P  =  P;  +  2P/  +  2P;  +  ...  2  PV  (14) 

P„'—  P„  cos  o),  =  P„  (sin  e  sin  3  -[-  cos  9  cos  3) 
=  P„  cos  (0  —  p>  (15) 

P/=  P,  cos  (o,  =  P,  (sin  9  sin  p  +  cos  6  cos  p 
cos  a)  (16) 
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P/=  P,  cos  0),  =  P,   (sin  6  sin  p  +  cos  6  cos  ̂  
cos  2  a)  (17) 

Referring  to  Fig.  7,  which  shows  approach  of  races: 

8„=S/cosa),=  8.cos  (6  — P)  (18) 

8,  =  S,'  cos  (1),'  =;  8/  (sin  6  sin  p 
-|-  cos  6  cos  3  cos  a)  (19) 

S,  =  5/  cos  0),  =3/  (sin  6  sin  g 
-f-  cos  6  cos  p  cos  2  a)  (20) 

Also, 

8/  =  8/  =8/  =  . . .  SV  (21) 

From  Hertz: 

COS  «o 

8. 

COS  
M| 

s,  = 

P^» 
COS  U2 

COS  Wi  5o 

cos  w. 

p\ COS  Wo 

"i;  p^  _  COS'  Ml «;  p^     COS'  M  f; 

Pi 

Pi  = 

COS'  Wo  S^o 

COS  I  WjPo 

COS'  Uo 

and cos  5 

COS  i  Mg  Po 
cos  i  Wo 

By  substitution  equation  14  becomes 

P  =  P„  cos  a)„  +  2P,  COS  0),  -|-  2P,  COS  (o, 

4" . .  ■  2P71  COS  (u, 

2PoCOsfw,       2Pcosfw, 

(22) 

(23) 

(24) 

(25) 
(26) 

(27) 

P  —  P^  cos  0>„  + 
COS  2  w , 

cos  2  w„ + 

Where  tj  is  such  that  cos  lo^  ̂   o 

2  cos  I  M,       2  cos  ̂   w. 
'  =  P°  (cos  Wo 

■  =  P.[cos(6-p)  +  2-
^^'"-^ 

+  .., 

2  Po  cos  t  w^ 
COS  i  Wo 

2  COS  ̂  

?) 

COS  i  W|,  COS  S  Wo  COS  i  i«o 

sin  /5  +  COS  </  COS  ,J  cos  a)  i 

+ 
COS  i  {0  —  p) 

2  (sin  0  sin  ,S  4-  cos  0  cos  j?  cos  2a)  f 
cos  I  (W  —  ,3) 

+ 

2  (sin  tf  sin  /?  +  cos  g  cos ,?  cos  T/a)|"| cos  i  (</  -  ,j)  J 

Po  jcos  (.>  -  ,5)  +  ̂ ^^ 

['
 (28) 

then 

tor  which  has  a  fixed  value  for  each  corresponding  value 

of  6.  Plotting  these  values  of  the  variable  factor  against 
degrees  of  the  angle  of  load  application  6  through  90 
deg.,  we  have  a  curve  from  which,  when  we  know  the 
angle  of  load  application,  we  can  pick  the  proper  value 
of  one  of  the  principal  bearing  load  factors. 

In  Fig.  8  we  have  a  curve  showing  the  variable  factor 
K  as  ordinates  against  values  of  the  load  angle  0  as 
abscissa  for  a  very  popular  line  of  100  per  cent  thrust 

angular-contact  type  of  ball  bearing.  The  values  of  K 
are  the  average  of  bearings  having  10,  15  and  20  balls. 
Referring  to  equation  (5)  we  have  the  reciprocal  of 

the  number  0.229,  which  is  the  average  value  of  the  con- 
stant from  the  Stribeck  equation  for  radial  or  annular 

ball  bearings  having  ten,  fifteen  and  twenty  balls.    The 

(»  -  ;5) 

(sin  6  sin  ̂   +  cos  9  cos  p  cos  a)i  -(- 

(sin  6  sin  p  +  cos  G  cos  p  cos  2  a)  |  -|-  . , 

(sin  6  sin  p  -|-  cos  0  cos  p  cos  r.a)  |   j 

As  a  check  let  6  and  p  become  0  as  in  a  radial  bearing. 

P  —  P„  [1  +  2  (cos  I  a  -f  cos  f  2  a  +  .  .  .  cos  §  Tia)  ] 

P  =  P„  (1  -j-  2  cos  I  a  +  2  cos  t  2  a  +  . .  .  2  cos  I  Tia) 

which  is  the  same  as  Stribeck. 
Referring  to  equation  (28)  we  can  readily  see  that 

for  any  one  value  of  the  load  angle  6  all  other  quantities 
are  known  and  by  solving  this  equation  for  bearings 
containing  ten,  fifteen  and  twenty  balls,  and  letting  0 

vary  through  90  deg.,  we  shall  arrive  at  a  variable  fac- 

0.^6 1 
/ 

^ 
^ 
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FIG.    8.      CURVE   .SHOWING   VARIABLE    FACTOR    AGAINST 
VALUES   OF  LOAD  ANGLE 

value  0.229  represents  in  the  Stribeck  equation  for 
annular  bearings,  the  same  factor  as  the  variable  factor 

K  represents  for  this  particular  make  of  annular- 
contact  type  ball  bearing. 

As  a  matter  of  passing  interest,  we  have  shown  in 
Fig.  8  this  value  of  0.229  as  a  dotted  line  to  bring  out 
the  fact  that  for  some  load  angles  this  bearing  will 

carry  a  greater  load  than  the  same  size  of  annular 
bearing  can  carry  even  as  a  pure  radial  load. 

Just  a  few  words  describing  the  use  of  the  curve. 
Fig.  8.  All  speed  load  catalog  ratings  are  given  as 
pure  radial  loads,  and  the  corresponding  value  of  K 
would  be  0.221.  Now,  supposing  the  angle  of  load 
application  happens  to  be  25  deg.,  the  corresponding 
value  of  K  would  be  0.24,  and  in  selecting  the  proper 
size  bearing  from  the  catalog  rating  we  would  multiply 
the  resultant  load  by  0.221  over  0.240  or 

0.221  ̂ .^       ... 

Q^Q  X  Resultant 

Catalog  Load 

Load  =  0.92  X  Resultant  Load 

In  case  the  load  angle  proved  to  be  85  deg. 

0.22i0 

Catalog  Load  = 0.1675 

X  Resultant  Load  ̂   1.32  X  Resultant  Load 

After  a  careful  study  of  this  curve  we  can  see  that 
when  the  load  angle  is  less  than  48  deg.  we  really  have 

in  this  angular-contact  type  ball  bearing  a  very  excel- 
lent load-carrying  device. 

*     «     * 

Fig.  9  shows  three  different  curves  plotted  in  accord- 

ance with  Mr.  Gurney's  curve  for  a  100  per  cent  radio- 
thrust  bearing  vwth  the  one  exception  that  the  radial 
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values  start  at  100  per  cent 
or  the  radial  value  for  a  17i- 
deg.  contact  angle,  angular 
contact  bearing  (which  con- 

tact angle  we  assume  to  be 
correct  for  the  Gumey  lOO 

per  cent  radio-thrust  bear- 
ing). Curve  A  is  Mr. 

Gurney's  curve  corrected  to 
100  per  cent  for  both  pure 
radial  and  pure  thrust  loads. 
Curve  B  is  a  curve  derived 
from  formula  27  of  the 

writer's  article,  which  form- 
ula does  not  consider  the 

effect  of  elasticity.  Curve  C 
is  a  curve  derived  from  form- 

ula 28  of  the  writer's  article 
using  a  17i-deg.  contact  angle 

Fig.  10  is  really  a  very 
interesting  curve  sheet,  in 
that  after  the  radial  and 
thrust  loads  are  once  deter- 

mined, one  can  readily  arrive 
at  the  proper  bearing  size. 
Under  curves  A,  B  and  C, 
which  correspond  to  the  same 
lettered  curves  in  Fig.  9,  we 
have  percentage  curves  which 
show  at  a  glance  what  the 
percentage  factor  is  for  any 
particular  combination  of  ra- 

dial   and    thrust    loads    and 

o 
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FIG.    9.      CUHIVES  FOR  100  PER  CENT  RADIO- THRUST  BEARING 
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FIG.  10.     CHART  FOR  DETERMINING  PROPER    BEARING   SIZE 
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by  which  the  resultant  load  should  be  multiplied 

to  pick  the  proper  bearing  from  the  catalog  radial 
rated  load. 

To  use  these  curves  with  a  radial  load  of  600  lb.  and 

a  thrust  load  of  1,800  lb.  find  the  point  a;  in  a  similar 

manner  as  described  by  Mr.  Gurney;  the  nearest  polar 

curve  passing  this  point  has  a  value  of  190,  which  at 
once  tells  us  we  have  a  combined  load  of  1,900  lb. 

Connect  points  o  and  x  with  a  straight  line  which  cuts 

curves  A,  B  and  C  at  a,  b  and  c  respectively.  The 

nearest  polar  curve  passing  through  points  a,  b  and  c 

are  1.03,  1.06  and  1.116  respectively.  Now,  to  select 

the  proper  size  bearing,  multiply  the  resultant  load  by 
tho  factor  in  the  accompanying  table. 

Curve 
A ■    B 

C 

Point 
on  Curve Factor 

1.03 
1.06 
1. 116 

Resultant Load 

1,900 
1,900 
1,900 

Catalog  Bearing  ■ Rating,  lb. 
1,957 

2,014 
2,120 

For  Pure  Thrust  Load  of  1 ,800  Lb. 

Curve 
A 
B 
C 

Point 
on  Curve 

al 
bi 

ci 

Factor 

I   00 
0  996 0.725 

Thrust 
Load 

1,800 
1,800 

1,800 

Catalog  Bearing 
Rating,  lb. 

1,800 
1,793 

1,305 

The  question  still  remains — which  of  the  three  curves 
is  correct? 

Dies  for  Producing  a  Valve-Spring 
Washer 

By   W.   A.    Flumerfelt 

Through  experiments  to  overcome  difficulties  in  the 
manufacture  of  a  valve-spring  washer,  such  as  is  used 

on  the  valve  stems  of  automobile  motors,  the  press  tools 

here  described  were  evolved.  The  number  of  opera- 
tions were  reduced  from  four  to  two,  and  the  appearance 

of  the  resulting  article  was  improved  to  a  point  where 

it  is  described  as  being  "snappy"  because  of  its  flat 
surfaces,  sharp  corners  and  burnished  edges.  Dead 
soft,  cold-rolled,  sheet  steel,  0.125  in.  thick,  is  used. 
Annealing  between  operations  is  eliminated  by  the  use 
of  the  dies.     The  piece  is  shown  in  Fig.  1. 

Blanking,  piercing  and  first  forming  are  performed  in 
the  tools  shown  in  Fig.  2.  The  blanking  die  A  is 
mounted  on  the  machine-steel  holder  B  which  serves  as 
a  guide  for  the  draw  ring  C  and  holds  the  removable 
piercing  die  D.  The  parts  mentioned  form  a  unit  which 
can  be  taken  out  of  the  die  shoe  for  repairs  or  renewal 
by  removing  three  screws,  one  of  which  is 
shown  at  E. 

Spring  pressure  for  drawing  and  ejecting  is  obtained 
by  the  use  of  the  conventional  rubber  pad  or  helical 
spring  beneath  the  die,  and  is  transmitted  to  the  draw 
ring  through  the  spring  pins  F.  The  blanking  punch  G 
is  also  the  drawing  die.  A  hole  through  the  center 
guides  the  piercing  punch  H,  which  is  mounted  on  the 
positive  knockout  rod  /.  Thus,  H  and  /  combine  to  make 
the  piercing  punch  and  knockout. 
Stripping  the  piece  from  the  punch 
is  accomplished  by  so  proportioning 
the  parts  of  the  die  that  the  center 
hole  is  pierced  before  the  shell  has 
been  drawn  to  its  full  depth.  As  the 
drawing  of  the  shell  is  continued 
after  the  center  has  been  pierced, 
the    metal    i.-s    drawn    or    stretched 

■'i'- 

away  from  the  punch,  thus  being  cleared.  The  ejec- 
tion from  the  upper  die  is  made  by  contact  of  the 

shoulder  of  the  punch  with  the  shell,  which  is  forced 
out  of  the  upper  die  on  the  upward  stroke  of  the  press. 
The  necessity  for  a  spring  stripper  on  the  punch  is 

-T"  h 

FIG. BLANKINU,   FORMING,   AND   PIERCING   DIES 
FIG.  3.     THE  SVFAGING  TOOLS 

FIG.    1.      A    DRAWN 
STEEL,   WASHER 

eliminated  by  the  use  of  three  stripping  fingers,  one  of 
which  is  shown  at  J.  The  final  operation  is  performed  by 

the  swaging  tool.  Fig.  3.  The  two  hardened-tool- 
steel  rings  K  and  L  form  the  swaging  die.  These  are 
retained  by  the  machine-steel  ring  M.  This  sectional 
construction  permits  the  use  of  ground  surfaces  with 

sharp  internal  corners  on  the  die,  and  the  machine-steel 
retaining  ring  M,  which  receives  the  retaining  screws, 
does  away  with  the  necessity  of  weakening  the  rings 
K  and  L  by  tapping  holes  in  them. 

The  swaging  punch  N  is  ground  concave  on  the  face 
indicated  at  O  to  insure  the  flat  surface  on  the  finished 
washer.  The  concavity  of  this  face  is  determined  by 
trial.  The  edge  P  on  the  die  ring  K  produces  a  mirror 
finish  on  the  edge  of  the  work.  The  work  sticks  to  the 
die  and  ejection  is  made  on  the  upward  stroke  of  the 
press  by  the  positive  knockout  Q. 

Brittleness  in  Sheet  Lead 
Cases  of  brittleness  in  sheet  lead  have  recently  been 

studied  by  the  Bureau  of  Standards.  Effects  of  corro- 
sion sometimes  transform  sheet  lead  into  a  brittle, 

granular  condition,  which  has  often  been  supposed  to 
be  chargeable  to  allotropic  transformation  resulting  in 

something  analogous  to  the  well-known  "gray  tin." 
Metallographic  examination  of  such  brittle  lead  by 
Henry  S.  Rawdon  now  has  shown  that  the  individual 
grains  of  the  brittle  lead  are  the  same  as  those  of 
ordinary  lead,  but  the  intercrystalline  cohesion  of  the 
grains  is  abnormally  low.  Corroding  agents  attack  the 
impurities  in  the  metal,  which  lodge  chiefly  between  the 

grains,  and  possibly  also  attack  the  presumptive  "intei- 
cr\'stalline  cement."  Specimens  of  exceptionally  pure 
lead  (99.993  per  cenf)  immersed  for  24  days  in  a  neutral 
solution  of  lead  acetate  became  appreciably  embrittled 
by  minute  intercrystalline  fissures.  No  evidence  was 
found  that  there  is  an  allotropic  form  of  lead  or  anything 

similar  to  "gray  tin." — Engineering  News-Record. 
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The  Cost  of  Labor  in  Germany 
SPECIAL   CORRESPONDENCE 

Some  information  of  more  than  passing  interest 
is  contained  in  this  article,  which  discusses  wages 
in  Germany  at  present.  Since  the  author  col- 

lected the  facts  at  first  hand,  the  article  gives 
a  very  accurate  idea  of  industrial  conditions  in 
Germany  today. 

DURING  the  war,  labor  was  so  scafce  and  con- 
tinuous working  at  high  pressure  of  such 

importance  that  the  remuneration  of  the  work- 
men went  up  on  a  steep  line.  Wages  for  a  fully  trained 

man,  like  a  skilled  lathe  hand,  were,  before  the  war, 
on  the  average  six  marks  for  a  day  of  10  workng  hours. 
Men  of  this  class  earned  during  the  war  easily  20  to 
30  marks  and  even  more  by  piece-rate  payment. 
Employers  did  not  dispute  the  ever-increasing  demands, 
as  they  found  easy  recompensation  in  the  higher  prices 
which  they  got  without  difficulty,  if  only  the  work  was 
done. 

Such  were  the  conditions  when  the  war  came  to 
an  end  abruptly  and  the  revolution  set  in.  It  was,  of 
course,  impossible  for  the  manufacturers  to  pay  wages 
as  lavishly  as  had  become  the  habit  during  the  war. 
On  the  other  hand,  the  workmen  were  not  willing  to 
climb  down,  but  demanded  an  adjustment  of  wages  on 

the  basis  of  the  piece-rate  earnings  which  they  were 
then  making.  They  endeavored  to  establish  the  prin- 

ciple that  they  should  be  paid  for  an  eight-hour  day, 
and  at  a  fixed  payment  per  hour,  as  much  as  they 
received  in  a  day  then.  As  they  were  backed  by  the 
government  and  were  practically  in  control  of  the 
country,  they  were  able  to  make  good  their  claims. 
Payment  of  piece-rates  was  abolished  almost  through- 

out the  countrj'-  Only  a  few  shops  with  an  old,  faithful 
staff  of  workmen  were  able  to  continue  piece-rate  pay- 

ment in  secrecy. 

The  Formation  of  Wage  Agreements 

From  that  time  originated  the  great  labor  dispute 
which  held  the  country  in  its  spell  during  the  best  part 
of  last  year.  It  seemed  impossible  for  quite  a  while 
to  bring  about  a  settlement.  Factory  owners  were 
inclined  to  go  out  of  business  and  sell  out.  Many  of 
them  would  have  done  it,  if  they  had  found  anyone 
ready  to  buy  their  property.  The  workmen  had  no 
ear  for  the  arguments  of  the  factory  owners,  not  believ- 

ing their  protestations  that  they  were  on  the  point 
of  ruin. 

During  the  second  part  of  the  last  year,  however, 
a  marked  change  took  place.  Several  unsuccessful 
strikes,  especially  the  noteworthy  strike  of  the  Berlin 
metal-working  industry,  which  was  really  a  test  of 
the  strength  of  the  opposing  forces,  made  the  workmen 
realize  the  situation  of  industry  and  their  own  position. 
They  became  amenable  to  terms  with  the  employers.  In 
all  parts  of  the  country  negotiations  for  the  establish- 

ment of  a  regular  schedule  of  wages  were  taken  in 
hand  and  brought  to  a  successful  conclusion,  both  with 

and  without  outside  pressure  from  the  government.' 
The  arrangements  made  between  workmen  and 

employers  are  local  and  vary  greatly  in  the  different 
parts  of  the  country,  since  the  cost  of  living  was  taken 
into  consideration.  They  are  made  in  the  shape  of 
agreements,  compulsory  for  both  parties  for  a  certain 
pre-arranged  time,  during  which  they  are  not  per- 

mitted to  be  disturbed  by  new  demands  or  strikes.  If 
a  party  desires  to  revise  these  arrangements,  notice 
has  to  be  given  in  due  time. 

Present  Wage  Schedules 

The  wage  schedules  have  been  made  on  the  basis  df 
payment  per  hour,  the  workmen  having  been  strongly 
opposed  to  piece-rate  payment  until  quite  recently. 
Only  during  the  last  months  they  have  been  won  over 
to  it  step  by  step.  The  accompanying  table  shows  the 
schedule  of  wages  of  the  principal  classes  of  workmen 
in  the  engineering  industry  in  a  number  of  German 
towns  and  districts.  The  figures  represent  the  minimum 
wages  per  hour  in  marks  and  fractions  of  marks.  The 
actual  wages  are  higher  by  about  10  or  15  per  cent. 
Great  differences  exist  between  the  vrages  in  large 
towns  and  rural  districts,  as  is  apparent  in  the  case  of 
the  Sieg  district  in  comparison  with  Cologne  or 
DUsseldorf. 

It  is  noteworthy  that,  although  Berlin  is  the  town 
of  highest  living  cost,  the  wages  paid  there  are  below 
those  of  Cologne  and  some  other  towns.  Workmen  in 
Berlin,  however,  receive  extra  payment  in  the  shape  of 

a  premium,  which  is  6  marks  a  week  for  the  unmar- 
ried and  9  marks  for  the  married.  If  there  are  children 

the  premium  is  increased  by  6  marks  for  each  child. 
Females  receive  6  marks  per  week  and  juveniles  4 
marks. 

As  the  average  earnings  per  hour  in  pre-war  times 

TABLE  .SHOWING  THE  MINIMUM  WAGES  PAID  TO  MECHANICS  IN  DIFFERENT  P.\RTS  OF  GERMANY, 
ACCORDING  TO   RECENT  WAGE  AGREEMENTS 

Minimum  Wages  per  Hour  in  Maries 

Trained  machiniBt   

Machinist's  iielper   I>atlie  iianfi   
Tool  makers   
Fitters   
Planer,  miller  and  drill  hands   
Turret  lathe  and  automatic  operator. 
Feniales   

Apprentices  and  Juveniles: 
First  year   
Second  year   
Third  year   
Fourth  year   

Bcrlii 

2 .  90—3  60 
2.90—3.10 
2.90—3.60 
3  40— 3  60 
3  10— 3  60 
2  70— 3  10 
3.20— 3  60 
I    70— 1.90 

0  35— 0  40 
0  50— 0  60 
0  70— 0.80 
0.90—1.00 

-  .South  Germany  - 

Man- 

heini 

3.20 

3.00 

0  50 0  75 

1.00 

Tun-    - 

Nurem 

ieh 

berg 

3  30 
3.15 

2  90 2.85 
3  30 

3.15 

3  30 3.15 
3  30 3.15 
2  90 2  85 
2  90 2  85 1   65 1   40 

0  40 0  50 
0.60 

0.80 

. —  Westphalia 

Hagen 
District 

60 

0.45 0  60 

0  85 
0.95 

Sieff 

District 3 
3  30 
3  60 
3  60 
3  60 3  30 
3  30 

2  05 

0.40 0  60 

0.90 1.20 

2,40 
2.  15 
2.40 
2  40 2  40 

2  15 

2.  15 
1  30 

0  30 0  45 
0  75 

1.00 

Leip- 
sic 

3  20 

2  95 
3.20 

3  20 
3  20 2  95 

2.95 
I  70 

-  Saxony 

Dres- 

den 
2  40 
2  00 

2  40 
2  40 
2  40 2  00 
2  00 
I  20 Col- 

ogne 

3  80 

3  58 3.80 
3  90 3:80 

     Rhineland 

Dussel- 
dorf 

2  50— 2.80 
2.50—2.70 
2.50— 2  80 
2.70—2.80 

2.50— 2  80 
2.50— 2.80 
2  05— 2  25 

Saar- 

brucken 

1.90— 2  50 
1.60—2.05 
1.90— 2  50 
1.90— 2  50 
1.90—2.50 
1.60—2.05 
1.60—2.05 
0.85—1.00 
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had  been  50  to  60  pfennigs,  the  increase  since  then 

amounts  to  from  500  to  700  per  cent,  which  is  con- 

siderably more  than  in  other  countries.  The  position 

of  the  German  manufacturers  would  be  very  difficult 

indeed,  if  the  increase  in  cost  of  labor  was  not  counter- 
balanced twice  or  three  times  by  the  depreciation  of 

the  German  money.  Fully  trained  machinists  earn  in 

a  week  of  45  working  hours  in  rural  districts  about 

125  marks  and  in  large  towns  about  195  marks.  While 

these  are  high  figures  to  those  accustomed  to  the  wages 

paid  in  Germany  before  the  war,  they  will  appear 

ridicuously  low  if  expressed  in  dollars.  At  the  rate 

of  exchange  existing  at  the  time  of  writing,  machinists 

earn  about  $1.40  to  $2.20  a  week.  Lathe  hands  get 

from  100  to  200  marks  a  week,  or  about  $1.20  to  $2.40. 

Planer,  miller,  and  drill  hands  and  turret  lathe  and 

automatic  operators  earn  from  85  to  195  marks  per 

week,  corresponding  to  $1  to  $2.20,  while  females  are 

paid  65  to  115  marks  or  75c.  to  $1.30  weekly. 

These  figures  reveal  the  strong  position  that  German 

industry  holds  now  in  the  markets  of  the  world.  The 

advantage  of  the  low  cost  of  labor  did  not  become  so 

very  marked  during  the  first  half  .of  last  year,  .as  the 

efficiency  of  the  workmen  was  much  lower.  It  was  com- 

monly estimated  that  the  efficiency  of  the  workman  was 

only  one-third  to  one-fourth  part  of  that  before  the  war. 

The  actual  wages  paid  in  relation  to  the  work  done 

were  consequently  higher  than  appeared  on  paper.  The 

workmen  were  idling  a  good  deal  in  the  shops,  and  most 

of  their  energy  was  absorbed  by  political  discussions. 

A  change  in  these  conditions  set  in  last  summer.  The 

efficiency  of  the  workmen  increased  and  their  opposition 

against  piece-rate  payment  vanished.  At  present,  pay- 
ment according  to  results  is  re-established  in  the  large 

majority  of  all  German  factories.  While  the  circum- 

stances did  not  bring  the  workmen's  efficiency  up  to  the 
old  standard,  it  has  risen  steadily  and  can  be  said  now  to 

be  about  half  of  what  it  used  to  be.  The  labor  question 

may  now  be  considered  to  be  settled.  The  evolution  of 

the  cost  of  labor  has,  of  course,  not  come  to  a  standstill, 

but  it  has  been  steadied. 

It  is  an  open  secret  that  the  German  manufacturers 

are  now  making  large  profits,  much  more  so  than  during 

the  war.  Those  profits  are,  however,  not  as  large  as 

they  would  appear  on  the  face  of  it,  and  the  manu- 
facturers do  not  have  it  all  their  own  way.  There  is 

considerable  discontinuity  in  the  flow  of  materials  com- 

ing into  the  factories,  and  the  coal  supply  is  sorely 

lacking.  The  shops  have  to  pause  quite  frequently, 

sometimes  for  weeks,  waiting  for  coal  or  raw  material, 

while  the  expenses  are  running  on.  All  efforts  of  the 

country  are  concentrated  to  bring  about  an  improve- 
ment in  this  respect;  but,  as  a  large  part  of  the  German 

coal  output  and  of  the  production  of  raw  material  has 

to  be  exported,  the  scarcity  is  very  likely  to  be  per- 

petuated unless  help  comes  from  outside. 

I  told  Harry  in  the  assembly  department  to  make 

me  up  a  sketch  of  a  proposed  change  in  the  depart- 
ment and  to  mark  up  the  position  of  the  benches, 

machines  and  aisles. 

In  due  time  his  sketch  came  to  my  desk  and  he  had 

very  carefully  made  it  up  but  had  spelled  AISLE  with- 

out the  first  letter;  making  it  ISLE.  I  called  the  atten- 

tion of  one  of  the  clerks  in  the  office  to  it  who  looked 

it  over  carefully  and  remarked,  "I  don't  see  what  the 

H   1  he  put  the  S  in  for."  E   w.  Creager. 

Excess  of  Imports  Over  Exports  Now 
Inevitable 

That  war  loans  to  belligerent  nations,  the  repurchase 
of  American  securities,  and  the  development  of  our 
merchant  marine  have  revolutionized  our  ordinary  ideas 

of  what  constitutes  a  "favorable"  foreign  trade,  was 
the  assertion  of  George  E.  Roberts,  vice  president  of  the 
National  City  Bank  of  New  York,  in  an  address 
delivered  May  12  before  the  National  Foreign  Trade 
Convention  at  San  Francisco. 

"During  the  ten  years  preceding  the  outbreak  of 
the  war,"  said  Mr.  Roberts,  "the  average  annual  bal- 

ance of  trade  in  favor  of  the  United  States  on  mer- 
chandise account  was  approximately  $500,000,000,  and  it 

was  practically  offset  by  the  balance  in  what  has  been 
called  the  invisible  account. 

"It  is  evident  that  the  war  has  disturbed  this  old 
state  of  equilibrium.  We  have  bought  back  most  of  the 
American  securities  which  were  held  abroad  and  the 

interest  and  dividends  upon  them  hereafter  will  remain 
at  home.  We  are  building  a  great  fleet  of  merchant  ships 
with  the  intention  of  carrying  a  larger  portion  of  the 
overseas  trade,  and  we  have  become  creditors  to  Europe 
in  a  very  large  amount.  Including  the  loans  of  the 
United  States  Government  to  the  governments  as- 

sociated with  it  in  the  war,  the  balance  in  our  favor 
upon  interest  account  is  doubtless  considerably  above 
$500,000,000  per  annum. 

"What  effect  will  this  shift  of  the  balance  of  pay- 
ments in  the  'invisible'  account  have  upon  our  foreign 

trade?  How  many  people  have  realized  that  there  is 
a  relationship  between  the  two  classes  of  payments,  or 
that  they  have  influence  upon  each  other?  And  yet 
a  moment's  reflection  will  show  that  the  payments  and 

receipts  of  a  country  in  international  relations  must  bal- 
ance in  the  aggregate. 

"In  the  past  it  was  necessary  for  the  United  States 
to  have  a  trade  balance  of  approximately  $500,000,000 

per  year  in  order  to  pay  the  charges  accruing  against  it 
abroad:  but  in  the  future  it  will  be  necessary  for  the 
United  States  to  receive  a  balance  of  perhaps  an  equal 
amount  in  order  to  collect  the  interest  running  in  its 

favor  and  against  other  countries. 
"This  may  sound  to  some  people  like  a  startling  and 

even  alarming  change.  Our  own  history  has  accus- 
tomed us  to  thinking  that  we  must  have  a  trade  balance 

in  our  favor  in  order  to  be  in  a  sound  and  prosperous 

condition,  but  that  was  true  because  we  were  in  a 

debtor  position.  We  had  to  have  an  excess  of  exports 
over  imports  sufficient  to  meet  the  other  charges  in  the 
account  against  us. 

"We  must  now  consider  that  our  position  is  reversed, 
that  our  own  requirements  are  reversed,  and  that  the 

countries  which  are  now  debtor  to  us  need  to  have  the 

favorable  trade  balance  for  the  same  reason  that  we 

formerly  required  it.  It  is  in  the  interest  of  both  sides 

that  the  debtor  country  shall  have  the  favorable  trade 

balance,  because  that  is  the  only  condition  under  which 
it  can  meet  its  obligations. 

"The  plain  truth  is  that  if  in  our  relations  with  the 

rest  of  the  world  the  balance  of  payments  runs  CMi- 

tinually  in  our  favor,  both  on  trade  account  and  on 

interest  account,  exchange  rates  will  rise  against  us  as 

the  balances  increase,  discouraging  exports  and 

encouraging  imports,  until  the  trade  is  brought  sub- 

stantially into  balance." 
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Producing  17,000  Connecting  Rods  a  Day — I 
By  FRED  H.  COLVIN 
Editor,  American  Machinist 

ONE  of  
the  striking 

features  of  the  con- 

necting-rod depart- 
ment of  the  Ford  Motor  Co. 

is  the  conveying  system 

which  brings  the  forgings 

from  the  straightening 

stand  shown  in  Fig.  3  to  the 
drilling  machines  across 

the  main  aisle,  as  shown  in 
the  headpiece.  The  arch 
over  the  aisle  is  for  clear- 

ance in  any  kind  of  truck- 

ing which  may  be  neces- 

sary, and  not  for  the  pur- 
pose of  making  an  imposing  display.  This  conveyor 

carries  hangers  at  short  intervals,  each  hanger 

accommodating
  

three  connecting  rods  as  shown.  The 
conveyor  moves  continuously  and  is  loaded  at  the 
straightening  bench  so  that  the  men  at  the  drilling 

machine  shown  are  always  supplied  with  work.  It  is 
only  necessary  to  reach  up  and  pick  a  rod  out  of  the 
rack  which  happens  to  be  most  convenient,  the  opera- 

tors rarely  looking  up  but  depending  almost  entirely 

upon  the  sense  of  location  and  feeling  to  pick  out  a  rod 
forging  whenever  it  is  needed. 

An  outline  of  the  various  operations  is  shown  in  the 
transformation  sheet,  Fig.  1.  Of  the  17,000  rods  re- 

quired per  day,  about  one-third  come  from  the  Ford 
forge  shop.  After  trimming  and  snagging  inside  and 
out,  the  rods  are  heat-treated  before  going  to  the  ma- 

chine department.  This  consists  of  a  heating,  quench- 
ing and  an  annealing,  after  which  they  are  again  struck 

in  the  die.s  to  straighten  them  and  condense  the  metal. 

The  methods  used  by  the  Ford  Motor  Co.  which 
are  here  described  differ  from  the  usual  practice 
in  two  particulars.  The  first  is  that  instead  of 
machining  the  ends  of  the  bosses  as  working 
points,  the  work  is  located  from  the  piston^pin 
hole,  the  ends  being  faced  square  with  the  holes 
and  the  length  of  the  boss  gaged  in  a  very  simple 
manner.  The  second  departure  is  in  forging 
and  machining  the  rod  and  cap  separately  up  to 
the  final  boring,  facing  and  broaching  operation. 
Both  the  methods  and  the  results  are  extremely 
interesting. 

Then  comes  the  tumbling  in 
the  large  tumbler  shown  in 

Fig.  2,  cleaning  with  a  sand- 
blast, and  then  the  straight- 

ening, as  shown  in  Fig.  3. 
The  simple  pedestal  shown, 
placed  at  the  height  of  a 
man's  eyes,  enables  him  to 
inspect  the  straightness  of 
the  rods  very  rapidly,  and 

any  straightening  which 
may  be  necessary  is  done  on 
the  block  shown  at  A.  These 

blocks  give  the  same  sort 
of  a  flat  surface  as  an  anvil, 

and  also  have  an  opening  at  the  end  which  will  hold  the 
end  of  the  rod  in  case  any  twisting  is  necessary.  The 
inspectors  keep  the  racks  of  the  conveyor  practically 
full  and  the  rods  go  on  their  way  to  the  various  ma- 

chining operations. 
It  will  be  noted  that  the  small  end  of  the  rod  has  a 

very  decided  center  punched  in  by  the  forging  die.  This 
is  used  for  centering  the  roughing  drill,  no  bushing 
being  used  in  this  operation,  as  can  be  seen  in  Fig.  4. 
The  rods  are  very  quickly  handled  by  means  of  the 
clamping  wheel  A,  the  main  requirement  being  to  hold 
the  rod  square  on  its  face  and  prevent  it  turning  under 
the  action  of  the  drill. 

The  sides  of  the  piston-pin  boss  are  then  spot-faced 
by  a  facing  tool  with  a  pilot,  the  length  of  the  pilot  in 
connection  with  the  stop  pin  which  locates  the  piston-pin 
hole  determining  the  length  of  the  piston-pin  boss.  The 
way  in  which  this  operates  will  be  shown  in  a  later 
illustration.     Next  comes  the  rough-reaming,  which  is 
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FIG.    1.      TRANSFORMATIOX    OF  OPERATIONS    ON   FORD   PISTONS 

a  simple  operation,  as  in  Fig.  5.     The  fixture  is  of  the  of  the  reamer.    Flooded  lubrication  is  used  throughout, 
simplest  kind,  the  rod  being  located  under  the  plate  A  The  rods  are  now  rough-straightened  from  the  reamed 
and  against  the  pin  B.     The  pin  C  is  simply  a  stop  piston-pin  hole,  as  shown  in  Fig.  6;  an  easily  handled 
which  prevents  the  rod  from  turning  under  the  action  pin  A  goes  through  the  piston-pin  hole,  the  small  end 

• 

1       * 

-..tS^^'^                            ̂ j 

IIG.   2.     TUMBLING  BARREL  FOR  FORCINGS FIG.    S.      FIRST   INSPECTION  AND   STRAIGHTENING 
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FIG.  4.     ROUGH-DRILLING  PISTON-PIX  HOLE FIG.  5.     ROUGH-REAMING  PISTON-PIN  HOLE 

FIiJ.   7.      MILLING  LARGE  END  OP  ROD 

then  being  clamped  by  means  of  the  handwheel  shown. 
The  shding  gages  B  and  C  show  whether  the  rod  is 
twisted  or  not,  and  how  much.     Gage  B  has  a  forked 

PIG.  8.     DRILLING  BOLT  HOLES 

end,  while  C  is  a  single  point.    These  gages  test  the  rods 
by  the  bolt  bosses   and  can   be  handled   very  rapidly. 

Using  the  piston-pin  hole  as  the  locating  point,  as  at 
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FIG.   10.      BEAMING  BOLT  HOLES FIG.    11.      MILLING   END   OF  BOLT   BOSSECJ 

-4,  the  rods  are  placed  in  the  double  fixtures  shown  in 
Fig.  7,  and  the  faces  of  the  large  ends  surfaced  in  the 
continuous  milling  machine  shown.  The  single  clamping 
plate  B  enables  the  rod  to  be  very  easily  handled.  The 
fixture  holds  20  rods  and  handles  250  per  hour.  Cutters 
are  changed  two  or  three  times  per  8-hour  shift,  the 
change  averaging  15  minutes. 

Drilling  the  Bolt  Holes 

Next  comes  the  drilling  and  burring  of  the  two  bolt 
holes,  the  fixtures  being  shown  in  Figs.  8  and  9.  The 
rod  is  located  on  the  pin  A,  the  screw  clamp  B  holding 
the  upper  end,  while  the  clamp  0  holds  the  lower  end 
firmly  against  the  pin.  The  drilling  time  is  about  40 
sec.  The  burring  is  done  on  a  special  motor-driven 
two-spindle  machine  shown  in  Fig.  9.  The  rack  A  car- 

ries a  pin  on  the  outer  end  which  fits  the  piston-pin 
hole,  and  the  crank  B  operates  the  pinion  which  forces 
the  rod  over  the  burring  drill  shown.  The  large  end  of 
the  rod  simply  slides  on  the  steel  plate  C.  These  ma- 

chines handle  1,200  rods  per  hour. 

The  reaming  of  the  bolt  holes.  Fig.  10,  is  identical 
with  the  drilling  in  Fig.  8.  Lubrication  is  freely  used, 
as  can  be  seen  from  the  large  splash  pan  which  has 
been  provided.  The  seat  for  the  bolt  head  is  another 
continuous-operation  job  and  is  shown  in  Fig.  11.  This 
is  a  somewhat  different  tjT)e  of  fi.xture,  the  pins  A  which 
fit  the  piston-pin  hole  being  carried  in  a  crosshead  on 
the  upper  end  of  the  pillars  B.  The  lower  end  of  the 
rod  is  located  by  the  dowels  C,  which  fit  the  bolt  holes. 

The  crossheads  carrying  the  upper  pins  are  normally 
raised  by  the  springs  D,  so  that  when  the  connecting 
rod  is  slipped  over  the  pin  A  the  lower  end  clears  the 
dowel  pin  beneath.  The  nut  E  is  then  tightened  and 
forces  down  the  crosshead,  carrying  the  two  rods,  and 
holds  them  firmly  in  place  while  the  upper  ends  of  the 
bolt  bosses  are  being  milled  by  two  cutters,  the  outer 
one  being  shown  at  F,  while  the  inner  cutter  is  hidden 

by  the  fixtures. 
Another  simple  but  interesting  fixture  is  shown  in 

Fig.  12,  this  being  for  drilling  the  clamping-screw  hole 
through  the  piston-pin  boss.     The  rods  are  located  by 

1 
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PIG.    12.      DRILLING  FOR  CLAMPING  BOLT FIG.  13.     DRILLING  BODY  HOLE 
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the  dowel  pin  A  in  one  of  the  lower 
bolt  holes,  while  the  piston-pin  hole  fits 
over  the  fixed  stud  B.  Then  the  mov- 

able stud  C,  which  is  controlled  by  the 
cam  D,  is  swung-  into  contact  with 
the  other  side  of  the  rod  by  the  handle 
E,  holding  the  rod  firmly  during  the 
drilling  operation.  The  position  of  the 
cam  when  the  arm  is  closed  can  be  seen 
at  F,  and  this  picture  also  shows  the 
handle  in  its  raised  position.  Some 
idea  of  the  ease  with  which  the  fix- 

tures can  be  handled  may  be  had  from 
the  fact  that  the  four  spindles  drill 
about  200  holes  per  hour. 
,The  larger  or  clearance  hole  for  the 

binding  bolt  is  drilled  in  the  fixture 
shown  in  Fig.  13.  Here,  of  course,  it 
is  necessary  to  reverse  the  position  of 
the  connecting-rod,  but  the  same  locat- 

ing points  are  still  retained.  The  rod 
is  simply  slipped  over  the  pin  A  and 
the  locating  pin  B  slid  into  the  left-hand  bolt  hole,  mak- ing this  a  very  easily  handled  operation. 

Cutting  Cams  on  a  Boring  Machine 
By  Frank  C.  Hudson 

The  adaptability  of  an  accurate  horizontal  boring  ma- 
chine when  in  the  hands  of  skilled  mechanics  ia  illus- 

trated in  Figs.  1  and  2,  which  come  from  the  toolroom 
of  the  Ford  Motor  Co.,  Detroit,  Mich.  A  general  view 
of  the  machine,  which  is  a  Lucas,  is  shown  in  Fig.  1. 

The  outer  support  has  been  removed  from  the  end  of 
the  bed,  and  in  its  place  is  a  housing,  A,  Fig.  2,  held  in 
position  by  two  C-clamps.  This  support  carries  the gearing  shown,  which  is  driven  from  the  head  of  the 
machine  in  the  same  way  that  the  outer  bearing  is  moved 
in  the  support  which  has  been  removed  from  the  bed 

This  gearing  drives  the  rotary  table  B  by  means  of 

PIG.    1.      BORING    MACHINE    CUTTING    LARGE    CAMS 

shaft  C  and  the  gearing  is  so  proportioned  as  to  turn  the 
cam  being  cut  in  the  correct  relation  to  the  milling 
cutter  which  is  raised  at  the  proper  rate  by  the  elevat- 

ing screw  of  the  regular  spindle  head. 
The  method  of  cutting  the  blanks  for  the  cams  can  be 

seen  from  the  cylinder  standing  in  front  of  the  boring 
machine.  This  is  turned  and  bored  to  the  proper  di- 

mensions and  is  then  cut  up  by  drilling  a  series  of  holes 
so  that  one  line  makes  a  straight  cut,  while  the  next 
row  of  holes  gives  a  very  close  approximation  to  the 
contour  of  the  finished  cam.  The  screw  holes  for  fas- 

tening the  cam  in  position  on  the  machine  are  also 
drilled  at  the  same  time,  so  that  the  cam  is  completed, 
except  for  a  few  finishing  touches,  when  it  comes  off  the 
rotary  table  of  the  machine. 

While  this  is  an  unusual  method  of  cutting  cams  for 
automatic  machines,  it  has  been  found  satisfactory,  and 
reflects  credit  on  the  ingenuity  of  those  who  devised  it. 

FIG.   2.      DETAILS   OF   THE   SET-UP   AND   GEARING 
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Not  Politics — but  Common  Sense 

m VERY  time  some  unusually  foolish piece  of  legislation  is  threatened,  it 

is  jarringly  bumped  into  the  busi- 
ness men  that  they  have  practically  no 

real  representation  in  legislative  bodies. 

Politicians  of  the  professional  type  as  a 

rule,  pick  the  candidates  and  select 

mediocre  lawyers,  business  failures,  sec- 
ond-rate newspaper  men  and  others  of 

this  class,  mainly  with  an  eye  to  their 

amenability  to  suggestion  and  their 

"stand-in"  with  certain  organizations. 

The  real  business  man  and  manufac- 

turer is  too  busy — or  thinks  he  is — to 
bother  with  politics  and  votes  mechan- 

ically for  what  he  thinks  to  be  the  least  of 
the  evils  put  on  the  slate. 

He  has  no  standing  or  influence  with 

the  politicians,  such  as  an  organized  body 
has,  and  consequently  seldom  sways  a 
nomination. 

Generally  speaking,  the  average  busi- 
ness man  does  not  understand  the  issues. 

If  he  gives  to  the  campaign  fund,  and 

votes — if  the  weather  is  nice, — he  feels 
that  he  has  done  his  share. 

If  a  business  man  of  ability  is,  by  any 
chance,  asked  to  run  for  office,  he  almost 

invariably  says  he  cannot  afford  the  time 
or  the  financial  sacrifices. 

All  this  is  wrong.  He  CAN  afford  it, 

and  in  the  final  analysis  he  DOES. 

Every  year  he  has  to  spend  time  and 
money  lavishly  to  head  off  injurious  laws 

and  regulations.  Sometimes — often — he 
fails  to  head  them  off  and  pays  heavily, 

through  his  business,  for  worse  than  fool- 
ish legislation  put  over  by  the  schemers 

and  the  ignorant. 

Things  will  never  go  right  in  this  coun- 
try until  we  put  men  into  office  who  are 

successful  business  men  in  a  large 

way — be  they  manufacturers,  engineers 
or  merchants. 

The  first  question  asked  regarding  a 

candidate  for  ANY  office,  should  be:  "Is 
he  a  success  in  his  line  and  does  he  under- 

stand the  needs  of  industry  FROM  THE 

INSIDE?" 
We  need  a  new  order  of  "minute  men" 

who  will  drop  everything  at  the  call,  and 

go  to  the  primaries  and  the  polls  for  the 

good  of  industry  which  is  also  the  coun- 
try's good. 

We  need  industrial  giants  in  office  to 
take  the  place  of  the  meddling  pygmies 
that  are  now  so  common. 

We  need  successful  engineers  in  office. 
Those  who  are  used  to  gathering  tacts 

and  coolly  analyzing  them  in  their  rela- 
tion to  industry  before  deciding  on  a 

course  of  action. 

If  men  of  this  type  are  sent  to  legis- 
latures, to  Congress,  and  are  put  into 

high  office,  we  won't  have  to  be  continu- 
ally on  the  alert  for  the  appearance  of 

foolish,  dangerous,  industry-crushing  leg- 
islation. 

We  need  another  Paul  Revere,  BUT 

DON'T  WAIT  FOR  HIM. 

THIS     ISN'T     POLITICS— IT 
COMMON  SENSE. 

IS 

Editor 
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Gages  for  Setting  Tool  for  Cutting  Off 
Piston  Rings 

By  Roy  F.  Leighton 

In  the  illustration  may  be  seen  a  gage  for  setting 
the  parting  tool  for  cutting  off  piston  rings  from  a  pot 
casting.  The  sliding  pin  that  bears  against  the  gaging 
point  of  the  indicator  is  easily  removable  and  pins  of 
different  lengths  should  be  made  to  accommodate  differ- 

ent thicknesses  of  rings. 

DKVICE   FOR   SETTING    PARTING   TOOL 

A  HOME-MADE  VALVE-CAP  WRENCH 

Pipe  was  used  for  the  wrench  both  for  lightness  and 
to  go  over  spark  plugs,  pet  cocks,  etc.,  that  protrude 
from  the  plugs. 

A  Good  Layout  for  a  Yard  Crane 
By  C.  W.  Geiger 

At  the  Baker  Iron  Works  in  Los  Angeles,  Cal.,  the 
tracks  of  the  traveling  electric  yard  crane  have  been 
extended  over  the  street  that  passes  the  plant,  thus 
enabling  heavy  pieces  of  machinery  to  be  loaded  or 
unloaded  from  trucks  without  the  necessity  of  driving 
into  the  yard.  As  shown  by  the  illustration,  steel  poles, 
riveted  to  the  tops  of  the  columns  supporting  the  tracks, 
carry  the  telephone  wires.  This  eliminates  the  danger 
of  these  wires  coming  in  contact  with  the  feed  wire 
that  supplies  the  crane  motors. 

Using  this  device  for  setting  the  parting  tool  I  have 
cut  off  twelve  rings  with  an  accumulated  error  of  but 
0.004   in. 

A  Home-Made  Valve-Cap  Wrench 
By  Bill  Hughes 

In  repairing  or  overhauling  automobile  engines  it  is 
necessary  to  remove  several  caps  having  castellated  tops 
as  shown  at  A  in  the  illustration.  A  spanner  wrench 
for  this  purpose  is  generally  supplied  by  the  maker  of 
the  engine,  and  works  well  while  the  engine  is  new, 
but  after  considerable  carbon  has  formed  the  strain 
necessary  to  remove  the  caps  will  soon  batter  up  the 
castellations  and  sometimes  break  them  off. 

To  overcome  this  difficulty,  I  made  the  wrench  B,  of 
steel  pipe.  A  coupling  was  screwed  on  the  pipe  to 
increase  the  thickness  and  welded  at  C.  The  end  of  the 
coupling  was  then  faced  off  and  castellated  to  match 

the  plugs.  Holes  for  a  bar  drilled  in  the  upper  end  of- 
the  pipe  completed  the  job. 

TRACKS  OF  A  YARD  CRANE  EXTEi^DING  OVER  THE 
STREET  TO  FACILITATE  LOADING 
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WHAT  to  KEAD 
Mi\.^^man  m  a  Imrri/ 

Sugiqested  by  the  Nanagingi  Editor 
WE  lead  off  this  week  with  another  manufacturing 

story.  It  comes  from  our  Western  Editor,  J.  V. 
Hunter,  and  deals  with  the  production  of  Household 
Appliances  in  one  of  the  modern  plants  in  the  Middle 
West.  There  is  good  evidence  given  that  industry  is 

doing  its  share  to  counter- 
act the  effects  of  labor 

shortage  in  the  home. 
For  those  engaged  in 

work  which  requires  ma- 
chining aluminum,  P.  T. 

L  6  n  n  o  n's  contribution, 
"Machining  Aluminum  Pis- 

tons," beginning  on  page 
1175,  will  touch  the  spot. 
The  author  gives  freely  of 
his  knowledge  gained  by  ex- 

perience, and  hopes,  as  we 
do,  that  his  treatise  may 
elicit  an  exchange  of  ideas 
and  suggestions  from  you. 

As  a  machinist,  many  a  time  you  have  watched  your 

chance  of  making  "premium"  go  by  while  you  chased  up 
a  drill,  or  a  reamer,  or  a  tap,  haven't  you?  And  you've 
cussed  the  system,  or  lack  of  system,  which  forced 
you  to  be  a  pretty  fair  detective  to  find  the  tool  you 
needed.  And  when  you  finally  found  it,  how  was  it 
ground,  or  what  condition  was  it  in?  You  growled  and 

let  it  go  at  that,  because  you  felt  that  you  weren't  in 
a  position  to  do  anything  about  it — that  was  when  you 
were  a  machinist.  But  did  you,  as  a  foreman,  superin- 

tendent or  manager,  go  further  and  dope  out  what  this 
same  situation  meant  in  the  way  of  plant  expense — in 
direct  production  time  lost,  increased  overhead,  etc., 
and  did  you  figure  out  the  effect  on  the  selling  price  of 

the  product?  The  fifth  of  W.  R.  Basset's  series  on 
"Modern  Production  Methods,"  dealing  with  "Tool 
Issue,"  on  page  1177,  shows  the  evils  of  a  lack  of  good 
system  in  handling  tools  from  a  centralized  station,  and 
details  a  system  devised  for  economy  and  efficiency. 

We  don't  hesitate  to  step  into  an  automobile  and  "step 
on  it"  for  from  thirty  to  sixty  miles  an  hour;  at  the 
same  time  we  realize  that  we  are  relying  upon  a  rather 
complicated  mechanism  not  to  fail.  We  are  waiting  for 
the  day  when  we  can  feel  just  as  secure  in  an  airplane, 

only  we'll  not  want  to  stop  at  a  mere  sixty  miles  per 
hour.  Designers,  engineers  and  scientists  are  at  work 
to  bring  this  condition  about,  just  at  they  worked  for 
years  on  the  automobile.  Not  the  least  important  factor 

Most  of  the  prominent  presidential  candidates 
have  announced  their  faith  in  education  as  a 
prime  necessity  for  America.  We  indorse  this 
stand  without  reservation.  Many  men  in  our  field 
have  had  neither  the  time  nor  the  money  for  the 
advantages  of  a  college  education  but  this  iz  no 
indication  that  they  are  uneducated.  To  many 
such  men  "American  Machinist"  has  been  an  in- 

valuable aid.  It  is  our  aim  to  make  it  indispen- 
sable and  certain  comments  that  have  come  to  us 

make  us  believe  that  we  are  on  the  right  road. 

in  such  development  is  the  art  of  heat-treating  metals. 
"Heat-treating  of  Brazed  Fittings  for  Aircraft,"  by 
Archibald  Black,  page  1184,  is  a  compilation  of  data 
which  has  been  issued  by  the  Government  and  stoel 
concerns  from  time  to  time,  and  a  summarizing  of  its 

facts.  "Brain  vs.  Brawn" by  John  A.  Honegger,  page 

1186,  is  an  article  which 
will  interest  the  designer 
and  engineer.  It  treats  of 
something  with  which  they 
are  very  familiar  and  in 
the  author  they  have  a 
champion  of  their  cause. 

We  see  both  humor  and 

pathos  in  a  condition  which 
offered  Watt  cylinders  for 
his  steam  engine,  bored 

with  a  variation  in  diam- 
eter of  as  much  as  one-half 

inch.  Suppose  Watt  had  not 
been  able  to  get  a  cylinder  bored  with  sufficient  accuracy 
to  prove  his  theory!  Increased  accuracy  in  machine 

tools  is  the  subject  of  this  week's  installment  of  H.  H. 
Manche.'ster's  series  on  "The  Evolution  of  the  Work- 

shop"— page  1187. 

"Load  Characteristics  of  Radio-Thrust  Bearings," 
page  1190,  by  F.  C.  Goldsmith  is  directed  particularly 
at  F.  W.  Gurney,  whose  treatise  on  the  same  subject 
we  published  in  Volume  50.  There  is  no  reason  why 

you  shouldn't  get  in  on  it,  if  you  want  to.  It  offers  a 
very  nice  little  task,  if  you  follow  through  the  "math" 
and  "trig."    Answer  the  closing  question  if  you  can. 

You  will  find  Fred  Colvin's  article,  page  1199,  up  to 
the  very  high  standard  of  his  Automotive  Series.  This 

week  it  is  on  "Producing  17,000  Connecting  Rods  a 
Day."  Yes,  it's  Ford's  plant.  Part  II  will  appear  in 
the  issue  of  June  17. 

Doyle's  cartoons  on  the  "Machinery"  conventions  at 
Atlantic  City  speak  for  themselves — page  1207. 

Beginning  on  page  1210  we  give  a  resume  which 
touches  the  high  spots  of  the  National  Foreign  Trade 
Convention  at  San  Francisco.  There  is  a  digest  of  the 
addresses  to  come  next  week.  Foreign  trade  is  becom- 

ing a  larger  and  larger  factor  in  American  business; 
it  will  pay  to  learn  all  you  can  about  it. 

The  first  part  of  William  H.  Barr's  addres^  on  "Labor 
and  Industry"  appears  on  page  1212;  the  second  part 
will  appear  in  our  next  issue. I 
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Sidelights  of  the  convention  as  seen  by  the  "American  Machinist"  staff  artist  at   the   Combined  Meeting   of 
\  Machinery  Dealers  and  Manufacturers  at  Atlantic  City. 
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Recess  Periods  at  Machine  Tool  Builders' 
Convention 
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W.   MARSHALL  TURNER 
president,    Southern    Supply    and 

Dealers   Association 

COL.   CRANNELL  MORGAN 
President.     National     Supply     and 

Dealers    Association 

CHARLES   D.    IJEAVBK 
President.    American    Supply    and 

Machinery    Association 

Here  we  have  the  pictures  of  the  newly  elected 
presidents  of  the  three  associations.  Each  is 

a  "captain  of  industry" — a  leader  in  his  par- 
ticular field.  Crannel  Morgan  is  president  of  the 

Hardware  and  Supply  Co.,  of  Akron,  Ohio,  and 
is  well-known  to  the  machinery  trade.  Marshall 
Turner,  president  of  the  Turner  Supply  Co.,  of 
Mobile,  Ala.,  is  one  of  the  most  prominent 
machinery   dealers   in   the   South,     Charles   D. 

Beaver,  foreign  sales  manager  of  the  Yale  & 
Toume  Manufacturing  Co.,  New  York,  by  reason 
of  his  long  business  experience  and  intimate 
acquaintance  imth  foreign  and  domestic  trade, 
is  one  of  the  best  informed  men  on  present  world 
industrial  conditions. 

With  leaders  of  this  type,  the  Dealers  and 
Manufacturers  associations  should  enjoy  a  pros- 

perous and  progressive  year. 

Predicts  Renewed  Business  Activities 

The  following  is  an  extract  from  the  address  delivered 
by  J.  D.  Nicklis,  president  of  the  National  Supply  and 

Machinery  Dealers'  Association,  at  the  opening  of  the 
annual  convention  of  that  body  at  Atlantic  City,  N.  J., 
May  17,  1920.  Mr.  Nicklis  is  prominent  in  the  machinery 
trade  and  his  opinions  on  commercial  conditions  of  today 
are  worthy  of  note.  Mr.  Nicklis  is  manager  of  the 
supplies  department  of  the  Manning,  Maxwell  &  Moore 
Co.,  New  York. 

"When  we  assembled  a  year  ago  in  Pittsburgh  the 
opinion  prevailed  that  we  had  reached  the  peak  of  high 
prices  and  that  the  industrial  life  of  the  country  was 
facing  one  of  the  most  critical  periods  in  its  history. 
Events  have  proved  that  we  were  at  that  time  entering 
a  period  of  great  business  activity,  which  for  the  most 
part  has  continued  and  is  in  force  at  the  present  time. 
Most  of  us  can  recall  listing  our  overstock,  whereas 
today  we  are  worrying  a  great  deal  about  our  shortage. 
The  floors  and  shelves  of  our  factories  and  warehouses 
have  been  swept  clean  and  there  is  evidence  on  every 
side  of  a  large  accumulation  of  unfilled  orders  many 
months  in  arrears.  Even  with  the  price  of  labor  and 
material  at  its  present  height,  and  with  the  end  appar- 

ently not  yet  in  sight,  it  is  difficult  to  believe  that  the 
wheels  of  commerce  are  going  to  slow  down  in  the 
near  future. 

Refuse  to  Consider  Lower  Prices 

"The  Mill  and  Factory  representatives  with  whom  you 
come  in  contact,  refuse  to  consider  the  idea  of  lower 
prices  this  year  and  are  urging  your  buyers  to  get 
goods  wherever  obtainable  to  keep  up  stocks.  The  lead- 

ing industries  report  great  activity  and  are  well  booked 
\with    orders.     Manufacturing    as    a    rule    shows    undi- 

minished activity.  Production  in  certain  lines  has  been 
speeded  up  to  meet  the  demand  but  in  most  cases  there 
is  a  great  under-supply  of  special  productions  and  this 
applies  to  many  items  handled  by  the  members  of  this 
association. 

"The  greatest  obstacle  to  trade  during  the  past  month, 
outside  of  the  serious  shortage  in  many  lines,  was  the 
inadequacy  of  transportation  facilities  and  the  almost 

complete  tie-up  brought  about  by  the  "outlaw"  railroad 
strike.  The  effects  of  this  strike  will  in  all  probability 
be  felt  for  months  to  come  and  let  us  hope  that  the 
strike  will  be  settled  before  factories  for  want  of  fuel 
and  other  raw  material  are  cripphd  any  further.  It 
is  certainly  to  the  interest  of  the  country  at  large 
that  the  normal  routine  of  production  of  business  keep 
on  with  as  little  interruption  as  possible. 

Country  Prosperous  for  Past  Five  Years 

"It  is  not  difficult  to  look  back  and  find  that  the 
country  has  been  very  prosperous  for  the  past  five 
years.  Everyone  has  been  making  money,  employers 
and  workers  alike.  Wages  have  gone  up  and  at  their 
present  level  are  way  beyond  the  wildest  dream  of 
labor  leaders  in  1914.  Yet  the  irritating  fact  remains 
that  for  most  of  us,  the  extra  wages  and  profits  are 
balanced  by  the  ever-increasing  expenses. 

"The  future  of  this  association  is  very  bright  and  to 
say  that  we  have  earned  an  enviable  place  among  or- 

ganizations of  this  character  and  are  firmly  entrenched 
in  the  esteem  of  the  trade  would  be  putting  it  very 
mildly  indeed.  Having  earned  that  position  it  would 
be  dangerous  for  us  to  rest  on  our  laurels.  With  this 
growth  in  membership  and  influences,  I  hope  this  con- 

vention will  suggest  new  fields  of  endeavor  in  order 
that  the  organization  may  maintain  the  present  strong 

position  and  continue  to  grow." 
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Seventh  National  Foreign  Trade  Convention 
THE  Seventh  National  Foreign  Trade  Con

vention 

was  held  in  San  Franciso,  May  12-15,  1920,  most 

of  the  sessions  being  in  the  new  Auditorium 

which  is  a  part  of  the  new  Civic  Center,  a  monument  to 
the  foresight  of  some  of  those  who  are  responsible  for 

the  re-building  of  the  city.  All  previous  records  of 
attendance  were  smashed  to  smithereens,  about  2,500 

delegates  registering.  The  weather  was  fickle  to  the 

extent  of  being  disappointingly  cool  to  both  natives  and 

visitors,  the  latter  naturally  expecting  balmy  days  to 
match  the  wonderful  flowers  and  shrubbery.  The  sun 

was  kind  however  and  the  hospitality  displayed  to  both 

delegates  and  ladies  had  sufficient  warmth  to  make  up 

for  any  deficiencies  in  the  outside  temperature. 

The  delegates  came  from  all  over  the  world,  the  far 

east  being  especially  well  represented.  All  were  appar- 
ently anxious  to  do  business  with  the  United  States. 

Ocean  transportation  is  a  huge  factor  in  this  trade,  the 

Philippinos  pointing  out  the  great  hardship  of  irregular 

and  inadequate  steamer  accommodation  to  their  ports. 

This  was  also  touched  on  by  Robert  Dollar  in  his  address 

of  welcome,  in  which,  quite  incidentally,  he  gave  voice 

to  his  opinion  that  the  center  of  the  world's  trade  must 
inevitably  line  on  the  Pacific  Ocean. 

Imports  as  Well  as  Exports 

Mr.  Dollar  pointed  out  the  problems  of  ocean  trans- 
port, showing  the  necessity  of  full  cargoes  both  ways  in 

order  to  secure  minimum  freight  rates,  and  that  at  the 

present  time  we  are  shipping  long,  straight,  staple  cot- 
ton to  China  and  bringing  back  short  fiber,  curly, 

Chinese  cotton,  which  afterward  becomes  "wool"  through 
some  of  the  modern  methods  of  transmutation.  How- 

ever, a  side  light  on  the  question  of  ballast  comes  out 
in  connection  with  the  manufacture  of  glass  and  glass- 

ware on  the  Pacific  Coast,  for  much  of  the  sand  used 
comes  from  Belgium  in  ballast,  and  being  ballast,  the 
glass  companies  can  secure  it  at  a  low  rate.  Just  how 
full  cargoes  each  way  would  affect  them  it  is  not  diflScult 
to  figure  out. 

Machine  Opportunities  in  China 

An  urgent  need  of  the  country,  as  brought  out  by  con- 
versations with  those  fresh  from  the  great  land  of 

China,  is  the  repeal  of  the  laws  which  make  it  impos- 
sible for  for  the  young  men  of  that  countrj'  to  come 

to  the  United  States  to  learn  our  methods  and  our 
machines  by  actually  working  in  our  shops.  China 
naturally  turns  to  her  best  friend  of  the  days  of  the 
Boxer  Rebellion,  to  learn  modern  methods  and  to  buy 
modern  machinery.  But  she  is  confronted  with  the 
law  which  compels,  or  at  least  allows,  consuls  to  refuse 
passports  to  young  Chinese  men  who  want  to  come  here 
and  work  in  our  shops  to  learn  our  machinery  and  the 
methods  of  handling  it.  Passports  may  be  granted  if 
the  man  agrees  to  work  without  compensation  all  the 
time  he  is  here,  and  can  be,  and  are  being,  refused  if 
the  consul  professes  to  believe  that  the  young  man  may 
accept  wages  after  he  arrives. 

This  is  resulting  in  many  young  Chinese  men 
going  to  France,  which  is  welcoming  them  without  any 
such  foolish  restrictions  and  naturally  means  that  they 
will  become  familiar  with  French  machines  and  will 
buy  French  machines  when  it  comes  to  equipping  their 

own,  or  other  Chinese  .shops.  All  of  which  may  result 
in  diverting  a  large  amount  of  business  from  this  coun- 

try to  France  and  England,  business  which  the  Chinese 
would  for  various  reasons,  prefer  to  place  in  this country. 

Double  Taxation 

Another  difficulty  in  the  way  of  foreign  trade  is  the  i 
present  law  by  which  American  organizations  for  such  | 
trade  are  taxed  both  at  home  and  abroad  and  so  placed 
at  a  disadvantage,  as  traders  from  other  countries  have 
no  such  handicap.  A  large  representation  of  American 
business  men  from  China  are  making  strenuous  efforts 
to  have  this  handicap  removed,  but  with  a  Congress 
more  interested  in  mending  and  strengthening  fences 
than  in  matters  of  national  welfare,  it  is  doubtful  if 
anything  can  be  done  at  present.  And  the  longer  this 
is  delayed  the  greater  hold  will  other  countries  secure 
on  the  business  in  foreign  countries. 

One  need  only  glance  at  the  list  of  papers  presented 
to  the  convention  to  see  that  practically  every  phase  of 
the  situation  was  considered  and  discussed.  Many  of 
these  deal  with  the  financial  problems  involved,  the 
questions  of  exchange,  the  methods  of  determining  which 
fields  to  enter,  and  direct  selling,  being  parts  of  that 
feature  of  the  program. 

The  general  feeling,  as  James  A.  Farrell  expressed  it, 

was  that  "The  United  States  must  become  a  foreign 
trading  nation — its  industrial  development  has  reached 

just  that  stage,"  or  as  R.  M.  Calkins  said,  "As  the 
growth  of  our  commerce  exceeds  the  demands  of  the 
domestic  market,  the  surplus  can  be  only  disposed  of 

in  the  markets  of  the  world." 
Beginning  in  Our  High  Schools 

One  of  the  striking  papers  presented  was  by  E.  L 

Bogart,  of  the  University  of  Illinois,  on  "How  and  Why 
Economics  Should  Be  Taught  in  the  High  Schools." 
The  "why"  is  because  comparatively  few  go  beyond  high 
school  and  if  they  are  to  be  groomed  in  the  fundamentals 
of  economics  it  is  necessary  to  do  this  while  they  are 
available.  The  necessity  for  it  is  pointed  out  in  the 

author's  endeavor  to  clear  away  misconception  as  to 
how  economics  affect  the  every-day  life — and  death. 
Mr.  Bogart  rather  shatters  some  of  our  ideals,  but 
economic  law  seems  to  recognize  no  sentiment.  The 

paper  starts  off  with : 
"The  most  important  questions  which  confront  our 

civilization  today  are  economic  in  character,  and  even 
those  which  have  to  do  with  othe*  activities  or  interests 
are  affected  by  economic  considerations.  An  CKcellent 
illustration  of  this  fact  is  found  in  the  issues  which 
are  being  discussed  in  the  present  presidential  campaign 
— immigration,  foreign  trade,  federal  taxation  indus- 

trial relations,  high  cost  of  living,  etc. 

"Without  taking  the  extreme  view  of  economic  de- 
terminism, it  may  safely  be  asserted  that  our  leading 

problems  are  economic  and  that  their  correct  determi- 
nation calls  for  a  knowledge  of  economic  science  and 

the  application  of  correct  economic  principles.  The 
Great  War  and  its  effects  provide  the  world  with  its 
great  outstanding  problems  today.  Not  only  are  these 
primarily  economic  and  financial,  but  the  war  itself  in 
large  measure  grew  out  of  economic  considerations. 

"The  economic  pressure  of  a  rapidly  growing  popula- 
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tion  in  Geimany,  which  doubled  in  sixty  years,  combined 
with  an  incorrect  analysis  of  the  nature  and  value  of 
foreign  trade,  together  with  overweening  political  and 
military  ambitions,  led  to  the  greatest  war  in  history. 

Our  own  participation  in  this  struggle  was  made  neces- 
sary by  the  disregard  and  defiance  of  our  rights  as 

neutral  traders.  In  fact  it  can  be  shown  that  the  deter- 
mining factor  in  all  wars  in  which  this  nation  has 

engaged,  has  in  the  last  analysis  been  economic  in  its 
nature.  The  colonists  went  to  war  with  England  in 
defence  of  their  right  to  carry  on  profitable  lines  of 
trade  which  the  mother  country  tried  to  suppress,  and 

also  of  the  right  to  issue  their  own  paper  money.  "Taxa- 
tion without  representation"  made  a  convenient  slogan 

at  the  time,  but  it  is  now  recognized  that  more  funda- 
mental economic  issues  lay  behind  the  political  demands. 

The  war  of  1812  was  fought  to  secure  our  commercial 
rights  on  the  high  seas;  the  war  with  Mexico  resulted 
from  the  need  of  the  slave-owners  of  the  Southwest  for 
more  land  in  which  to  push  their  extensive  exploitative 
system  of  cotton  growing;  the  Civil  War  was  at  bottom 
the  inevitable  struggle  between  two  opposing  systems 
of  labor,  that  of  the  free  labor  working  for  a  competitive 
wage  and  that  of  compulsory  slave  labor.  Even  the 
Spanish  War,  in  which  idealistic  motives  probably  played 
as  large  a  part  as  is  possible  in  any  such  struggle,  may 
be  traced  to  the  investments  in  Cuban  sugar  plantations 
of  American  capital.  And  if  we  should  go  to  war  with 
Mexico  in  the  future,  does  any  one  doubt  that  our  in- 

vestments in  oil  lands  would  be  a  leading  factor  in  bring- 
ing about  such  a  conflict?  The  justification  of  a  resort 

to  arms  to  decide  the  various  issues  involved  in  these 
wars  need  not  be  raised;  the  simple  fact  remains  that 
the  issues  themselves  were  fundamentally  economic. 

Economic  Questions  Most  Important  Now 

"There  never  was  an  age  in  which  economic  questions 
were  so  important  or  so  predominant.  Human  interests 
differ  from  time  to  tiine  and  so  too  the  problems  vary 
which  are  presented  to  society  for  solution.  In  the 

Middle  Ages  men's  minds  were  absorbed  by  religious 
considerations,  and  from  the  theological  controversies 
there  resulted  the  Reformation.  In  the  seventeenth  and 
eighteenth  centuries  the  great  issue  presented  was  that 
of  constitutional  government  and  to  its  solution  the 
greatest  intellects  of  the  day  gave  their  best.  But  the 

nineteen^^h  century  was  primarily  industrial;  in  that 
period  industry  was  completely  revolutionized  and 
greater  progress  was  made  than  in  all  preceding 
history. 

"The  rapid,  almost  dizzy,  progress  of  this  period  has 
left  to  the  twentieth  century  some  serious  economic 
problems,  whose  solution  calls  for  the  application  of 
our  best  talents.  We  are  often  reproached  for  the 
sordidness  of  our  interests  and  all  called  material- 
minded;  but  the  truth  is  that  no  greater  challenge  was 
ever  given  to  the  human  intellect  and  soul  than  is  pre- 

sented by  the  social  and  economic  problems  of  today. 
The  present  industrial  unrest  has  moreover  rendered 
these  problems  much  more  significant  and  their  correct 
solution  more  imperative  than  has  even  been  the  case 

before." Must  Exchange  Products 

All  through  the  convention  one  could  not  escape  the 
trend  of  thought  and  argument  that  foreign  trade  must 
mean  buying  as  well  as  selling.  The  old  notion  that 
we  must  make  all  that  we  need  and  then  sell  the  sur- 

plus to  foreign  countries,  has  no  foundation  in  economic 
theory  or  practice.  For  after  all,  trade  is  only  bartering 
or  exchanging  products  as  it  has  always  been  and  must 
be.  The  only  difference  is  that  modem  business  methods 
with  credits  and  easy  methods  of  exchange,  make  it 
unnecessary  for  the  producer  to  barter  direct  with  the 
consumer.  The  emphasis  laid  on  imports  as  well  as 
exports  should  help  to  assure  other  countries  that  the 
advantages  of  trading  with  the  United  States  are  not 
all  one  sided. 

The  Foreign  Trade  and  the  Press 

One  session  was  devoted  to  the  part  the  trade  and 
technical  press  has  played  and  will  play  in  stimulating 

foreign  trade.  The  three  papers  were:  "The  Service 
of  the  Business  Press,"  by  James  H.  McGraw;*  "The 
Agricultural  Press,"  by  G.  Howard  Davidson,  and  "The 
Export  Press,"  by  Franklin  Johnston.  Each  brought 
out  salient  points  in  the  matter  of  securing  and  holding 
foreign  trade  and  the  way  in  which  proper  publicity, 
through  thoroughly  established  mediums,  can  be  of  great 
assistance. 

It  was  pointed  out  that  as  the  conditions  in  any 
country  reflected  and  reacted  on  all  the  rest,  it  was 
essential  that  we  appreciate  the  necessity  of  aiding 
prosperity  in  all  other  countries  as  well  as  our  own; 
that  fair  and  comfortable  living  conditions  for  all  people 
were  the  best  and  only  answer  to  ultra-radical  ideas  and 
agitators.  Expression  and  not  repression,  lower  living 

costs  and  not  policemen's  clubs,  would  smooth  out  the 
discontent  in  industrial  centers. 

Trade  with  Russia  was  discussed  from  three  -angles 
by  ex-secretary  of  Commerce  Redfield,  David  P.  Barrows 
and  Jerome  Landfield.  A  full  session  was  devoted  to 
the  merchant  marine,  the  papers  including  an  American 
maritime  policy,  marine  insurance  and  the  effect  of  fuel 
oil  on  foreign  trade. 

Exporting  in  general,  from  the  problems  of  the  export 
manager  to  the  training  of  export  salesmen  and  the 
surveying  of  new  markets,  received  careful  attention. 
The  effect  of  the  Webb  law  was  carefully  discussed  as 
was  parcel  post  extension  in  general  and  Pacific  problems 
in  particular. 

The  last  session  reviewed  the  whole  national  program 
for  foreign  trade,  heard  the  report  of  the  group  sessions 
and  of  the  general  convention  committee  and  adjourned,  . 
well  satisfied  with  the  great  amount  of  interest  shown 
and  feeling  that  considerable  progress  had  been  made. 

Some  of  the  Papers  Read 

Some  of  the  papers  that  were  read  are:  "The  Rela- 
tion of  Our  Industrial  Capacity  to  Our  Foreign  Trade," 

by  James  A.  Farrell,  chairman  National  Foreign  Trade 

Council  and  president  U.  S.  Steel  Corporation;  "Why 
Direct  Selling,"  by  William  L.  Launders,  president 
American  Manufacturers  Export  Association ;  "Methods 
of  Surveying  New  Markets,"  by  E.  Wilhelm  Drooster, 
of  the  Rubleins  &  Myers  Co.;  "The  Work  and  Service 
of  American  Chambers  of  Commerce  Abroad,"  by 
Charles  W.  Wittemore ;  "Reorganization  of  the  Foreign 
Service  of  Our  Government,"  by  W.  W.  Nichols,  Allis- 
Chalmers  Manufacturing  Co. ;  "How  to  Use  the  Federal 
Information  Services,"  by  E.  A.  Brand,  secretary 
Tanners'  Council  of  the  U.  S.  A.  and  formerly  assistant 
director.  Bureau  of  Foreign  and  Dome.stic  Commerce. 
Extracts  from  these  papers  will  appear  in  our  next  issue. 

*To  be  pubUshed  in  an  early  iasus. 
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Labor  and  Industry* By  WILLIAM  H.  BARR 
President  of  the  Lumen  Bearing  Co.,  Buffalo,  N.  T. 

"Capital  has  its  rights,  lohich  are  as  worthy  of  pro- 
tection as  any  other  rights.  Nor  is  it  denied  that 

there  is  and  probably  always  will  be  a  relation  be- 
tween labor  and  capital  producing  mutual  benefits. 

"The  strongest  bond  of  human  sympathy  outside  of  ^   
the    family   relation   should    be    the   one    uniting    all     derstanding.    If  it  cannot  rule  industry,  it  is  willing  to 
working  people   of  all  nations,  and  tongues  and  kin-     ̂ .^^^^  j^.^  forgetting  that  in  the  ruin  of  industry  is  in- 

when  any  set  of  men  is  filled  with  arrogance  resulting 
from  the  feeling  which  success  inspires,  it  is  difficult 
for  them  to  understand  that  their  action  is  reflex  and 
directed  against  themselves  more  than  against  those 

whom  they  single  out  for  their  antagonism.  The  pres- 
ent policy  of  trade  unionism  is  one  of  reckless  misun- 

dreds.  Nor  should  this  lead  to  a  war  upon  property 

or  the  owners  of  property.  Property  is  the  fruit  of 

labor;  property  is  desirable;  is  a  positive  good  in  the 
world.  That  some  should  be  rich  shows  that  others 

may  become  rich,  and  hence  is  just  encouragement 
to  industry  and  enterprise. 

'Let  not  him  who  is  houseless  pull  down  the  house 

volved  the  ruin  of  the  worker. 

Those  who  may  doubt  that  this  is  a  correct  inter- 
pretation of  the  position  of  organized  labor  can  verify 

it  by  studying  the  record  of  the  unionists  during  the 
past  few  years,  and  particularly  since  the  beginning 
of  the  European  War.  When  this  country  recovered 
from  the  slough  of  industrial  depression,  in  th,e  spring 

of  another,  but  let  him  work  diligently  and  build  one     ̂ ^  ̂ g^^^  ̂ j^^  unionists  saw  their  opportunity  and  be- 
for  himself,   thus   by   example   assuring^  that  his  own     ̂ ^^  ̂   campaign  to  convert  the  necessities  of  the  coun- 
shaU  be  safe  from  violence  when  built.  try  to  their  own  uses.     Demands  for  higher  wages 

-The  Author's  quotation  from  Abraham  Lincoln.         ̂ ^^^^^  ̂ ^^  ̂ ^^^  continued  until  our  entrance  Jnto  the war,   which   precipitated   a 

IN  THE  pres
entation  of 

my  subject  "Labor  and 
Industry"  I  have  chosen 

a  phrase  which  seems  to  be 
timely,  although  much  of  it 

must  perforce  be  a  restate- 

ment of  existing  facts.  In- 
dustrially speaking,  we  are 

suffering  from  many 

things,  not  the  least  of 

which  is  a  lack  of  construc- 

tive co-operative  leadership. 

But  worse  indeed,  we  suf- 
fer from  the  fact  that  labor 

is  under  singularly  short- 
sighted leadership ;  one  that 

has  no  knowledge  of  eco- 
nomics; no  knowledge  of 

the  political  world,  and 
having  but  one  thing  in 

mind,  higher  wages,  re- 
gardless of  all  else.  The 

corollary  to  that,  is  the  dic- 
tum of  John  Mitchell,  who 

eleven  years  ago  said :  "Not 
more  than  200,000  men  a 
year  shall  come  into  this 

country  from  overseas." 
For  the  American  Federa- 

tion of  Labor  leaves  no 
stone  unturned  to  hold  the 
labor  supply  down  to  the 
most  illimitable  bottom, 

and  they  apparently  have 

no  conception  today  that  | 
they  are  cutting  from  under 
their  feet  the  ground  on 
which  they  wish  to  stand.  Today,  union  labor  is  defi- 

nitely aligned  against  industry.  Obviously,  of  course, 
its  position    is   antagonistic  to   its   own   interests,  but 

•Address  delivered  at  the  convention  of  the  American  Supply 
and  Macainery  Manufacturers'  Association,  Atlantic  City,  N.  J., May  17,  1920. 

WILLIAM   H.    BARR 

situation  entirely  to  their 
liking,  because  they  held 
the  fate  of  the  nation  large- 

ly in  their  hands.  During 
eighteen  months  of  war, 

there  were  5,300  union  la- 
bor strikes,  clearly  defining 

their  brand  of  patriotism. 
They  were  responsible  for 

the  epidemic  of  wage  rais- 
ing, which  was  a  prelude  to 

price  raising.  They  exer- 
cised every  power  which 

they  possessed  to  compel 
Government  officials  to  bow 

to  their  will,  and  they  al- 
most succeeded  in  imposing 

their  power  upon  the  coun- 
try. They  would  have  ac- 

complished this  purpose  if 
the  war  had  lasted  another 

year.  As  it  is,  we  see  the 
effect  of  their  efforts,  and 
we  see  the  influence  on 
themselves  of  the  power 
which  they  had  and  which 
should  now  be  subordinated 
and  controlled. 

But  let  us  not  misunder- 
stand the  situation,  and 

condemn  the  honest  work- 
ers who  are  members 

of  the  unions.  They  are 

merely  puppets  in  the 
hands  of  unscrupulous 
leaders,  and  are  either 

unwilling  to  or  are  inca- 
pable of,  voicing  their  own  views,  or  making  affec- 

tive their  own  silent  protests  against  the  dicta- 
torial policy  of  their  leaders.  During  the  war,  in 

order  to  increase  membership,  the  ranks  of  the  unions 

were    thrown    open    to    radicals    and    Reds,    and    ̂ 'hen 

i 
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peace  came,  and  the  radicals  had  supervened  in  the 
unions,  the  old  leaders  appealed  to  the  public  to  be 
sustained  as  against  the  outlaws  which  had  practi- 

cally captured  the  various  organizations.  But  the  ap- 
peal was  not  to  co-operate  in  promoting  justice  and 

equity  in  industry,  but  to  grant  the  un-American  de- 
mands of  the  unions,  in  order  to  check  the  radicals. 

But  industrial  men  realized  that  by  strengthening  these 
leaders  they  would  strengthen  those  who  in  the  hey- 

day of  their  own  power  had  attempted  to  strangle 
industry. 

Every  great  strike  in  recent  months  has  been  called 

an  outlaw  strike.  The  coal  miner's  strike  was  dis- 
avowed by  certain  leaders.  So  was  the  steel  strike, 

and  so  is  the  railroad  strike.  There  is  an  object 
in  these  disavowals  which  is  unmistakable.  The  un- 

popularity of  the  strikes,  and  the  resentment  of  the 
public,  was  quickly  apparent.  Certain  union  leaders 
tried  to  avoid  criticism  by  publicly  proclaiming  their 
antagonism,  forgetting  it  was  known  that  they  were 
trying  to  carry  water  on  both  shoulders.  The  posi- 

tion of  union  labor  today  is  that  they  have  created 
public  antagonism,  but,  unfortunately,  they  still  re- 

tain their  political  associations,  through  the  threat  of 
reprisal  at  the  polls. 

Now,  gentlemen,  that  is  the  point  which  I  wish  to 
emphasize.  If  you  have  followed  developments  in  legis- 

lation and  in  industry  for  the  past  few  years,  you  will 
know  that  whatever  power  labor  has  possessed  through 
the  unions  has  come  from  political  alliances.  The 
power  of  the  labor  union  vote  is  negligible,  but  it  is 
advertised  with  drums  and  threats,  and,  accordingly  it 
has  assumed  a  real  entity  for  the  average  politician, 
whose  business  in  life  is  counting  votes  before  and 
after  election.  I  do  not  ascribe  venality  to  any  of  our 
public  men,  but  I  do  ascribe  weaknesses  to  many, 
which  is  almost  as  sinister,  because  the  pliable  legis- 

lator is  difficult  to  locate  and  to  handle.  But  before 
we  condemn  a  public  man  for  this  weakness,  we  should 
look  for  the  causes,  of  which  there  are  at  least  two. 
One  is  the  definite  propaganda  of  the  unionists  along 
political  lines.  They  are  always  active  in  the  campaign 
for  the  promotion  of  their  own  interests.  On  the  other 
hand,  the  business  man  pays  no  attention  to  politics. 
Apparently,  he  does  not  understand  the  issues.  He 
may  vote  and  he  may  not.  If  he  contributes  to  a 
campaign  fund  he  feels  that  he  is  doing  all  that 
is  necessary.  He  is  often  unaware  of  the  character 
of  the  candidates  for  whom  he  votes.  He  accepts  a 
party  tag  without  knowing  whether  or  not  the  candi- 

date is  named,  after  consultation  with  a  union  leader. 
He  is  careless  and  indifferent  in  the  exercise  of  his 
citizenship  prerogatives.  He  is  neither  helpful  nor 
hurtful  to  the  public  man.  Therefore,  he  is  ignored. 
He  is  a  nonentity  and  does  not  figure  as  a  factor  in 
the  situation. 

When  legislation  antagonistic  to  commerce  is  en- 
acted, the  business  man  is  indignant,  forgetting  that 

his  indignation  should  be  directed  against  himself 
and  not  against  legislators  with  whom  he  is  unac- 
quainted. 

The  present  political  campaign  is  one  of  serious  im- 
portance. We  shall  elect  a  President,  who,  for  the 

sake  of  the  country,  must  stand  squarely  on  the  Con- 
stitution; who  must  be  against  privilege  and  must  be 

an  exponent  of  th?  square  deal.  Unless  we  get  back 
to  the  Constitution  and  a  proper  understanding  of 
its  principles,  there  are  dark  days  ahead  for  industry. 

Legislation  of  the  greatest  importance  will  be  consid- 
ered by  the  next,  or  Sixty-seventh  Congress,  and  the 

real  reconstruction  period  will  begin  on  March  4,  1921. 
To  what  extent  are  you  interested  in  this  campaign, 
in  the  selection  of  candidates  for  Congress,  for  the 
State  Legislature  and  for  the  Presidency?  Are  you 
allowing  someone  else  to  name  the  men  and  tell  you 
when  and  how  to  vote?  Or,  are  you  taking  an  active 
interest  in  the  campaign  and  seeing  to  it  that  your 
efforts  are  directed  towards  the  election  of  men  who  are 
sound  Americans,  who  are  against  privilege  and  who 
will  give  special  concessions  to  no  one? 

Are  you  aware  that  the  labor  unionists  are  con- 
ducting a  campaign  to  elect  a  Congress  in  sympathy 

with  their  uneconomic  demands?  Are  you  aware  that 
they  have  a  campaign  chest  of  millions  of  dollars,  and 
a  campaign  committee  of  approximately  140,000  men? 
Do  you  realize  what  will  happen  to  industry  and  busi- 

ness if  the  unionist  class  should  dominate  Congress? 
Pointedly,  gentlemen,  I  ask  you,  what  are  you  going 
to  do  about  this  vital  issue? 

The  unionists  are  frank  in  their  statements  as  to 
their  objective.  They  would  control  Congress  and 
compel  the  enactment  of  the  so-called  principles  which 
they  have  enunciated,  including  the  limited  workday, 
the  complete  unionization  of  the  country,  the  abolition 
of  injunctions  to  protect  property  in  strikes,  the  dilu- 

tion of  the  power  of  the  Courts,  and  the  control  of 
the  judiciary  and  legislative  machinery  of  the  nation. 
If  you  are  Americans  you  are  against  these  principles, 
even  aside  from  your  selfish  interest  in  them.  What 

are  you  doing  to  prevent  the  success  of  this  move- 
ment? Let  me  say  that  you  have  no  greater  duty 

than  to  take  an  active  and  direct  interest  in  politics, 
to  give  your  time,  your  energy  and  your  money,  not 
to  the  success  of  a  party,  but  to  the  success  of  individual 
candidates  who  stand  squarely  on  an  American  plat- 

form. You  can  all,  irrespective  of  party  affiliation, 
take  part  in  this  campaign.  If  you  fail  to  do  so,  the 
consequences  will  be  serious  to  yourself  and  to  the 
international  prosperity  of  your  country. 
This  attempt  to  fasten  class  domination  on  the 

United  States  is  in  part  due  to  well  thought  out  plans 
which  have  been  made  effective  through  the  weakness 
of  Congress.  The  literacy  test  has  brought  about  a 
shortage  in  the  immigration  of  unskilled  labor,  and 
there  is  a  shortage  in  skilled  labor  also.  In  these 
circumstances,  the  power  of  the  unions  increased,  but 
Congress  will  not  repeal  the  literacy  test  because  it 
fears  the  menacing  attitude  of  union  labor.  There 
seems  to  be  no  generally  well  understood  idea  concern- 

ing the  labor  situation  and  the  effect  which  restric- 
tions on  immigration  have  on  it.  Let  me  read  to  you 

a  statement  which  I  prepared  recently,  showing  the 
shortage  of  workers  as  a  result  of  the  dwindling  of 

immigration  during  the  war  and  because  of  the  un- 
necessary and  restrictive  literacy  test: 

"Official  immigration  and  emigration  statistics  for 
the  five-year  period  immediately  preceding  the  war  is 
as  follows: 

"Year  Immigration  Emigration 

1910         1,041..';70  380.418 
1911  ■"'         1,030.300  518.215 
191-)         1,017.15.T  615,292 

1913  '.        1.427,227  611,924 1914         1.403,081  633,805 

Totals            5,929,333  2,759,654 

(To  Be  Concluded  in  Next  Week's  Issue.) 
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Shop  equipment  newj 
"■  :^=   E.L.DUNN  and   5.  A.HAND 
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SHOP    EQUIPMENT 

•       NtWS      • 
A  weekly   reviGW  oO 

modorn  dosiignsand 

Descriptions  of  shop  equipment  in  this  section  constitute 

editorial  service  for  uiAicA  titere  is  no  cfiarge.  To  be 

eligible  for  presentation,  tfie  article  must  not  fiave  been 
on  tfie  market  more  titan  six  months  and  must  not  have 

been  advertised  in  this  or  any  previous  issue.  Owing  to 

the  news  character  of  these  descriptions  it  will  be  impos- 
sible to  submit  them  to  the  manufacturer  for  approval. 

I    •    CONDENSED    • CLIPPING     INDErX 
Acondnuouj  record 
of^modorn    dosi^nj      || 

"  and  oquipmonO   •       tl 

The  Ryerson-Conradson  Multi-Speed 
Planers 

Joseph  T.  Ryerson  &  Son,  Chicago,  111.,  has  added 
to  its  line  the  Ryerson-Conradson  multi-speed  planers 
which  are  being  built  by  the  Conradson  Machine  Tool 
,  Co.  These  machines  are  primarily  designed  to  be  motor 
driven  as  shown  in  Fig.  1,  but  they  are  equally  efficient 
when  arranged  for  constant-speed,  single-pulley  drive. 

For  motor  drive  a  constant-speed  non-reversing  motor 
is  used  and  is  connected  to  the  main-drive  .shaft  by  a 
Clark  flexible  coupling,  and  through  this  shaft  to  the 
reversing  mechanism  which  is  operated  through 
pneumatic  clutches.  It  is  claimed  that  the  type  of 
clutch  used  is  self-compensating  for  wear  and  requires 
practically  no  attention.  Dogs  on  the  platen  trip  a 
distributing  valve  alternately  admitting  compressed  air 
to  one  or  the  other  of  the  clutches.  A  spacing  rod 
connects  the  two,  and  one  clutch  is  automatically  dis- 

engaged when  the  air  is  admitted  to  the  other,  thus 
making  it  impossible  to  lock  the  drive  gearing.  The 
machines  are  equipped  for  cutting  speeds  of  25,  30,  37i 
and  45  ft.  per  minute  and  have  a  return  speed  of  100 
to  120  ft.  per  minute.  All  speeds  may  be  varied  to 
suit  special  requirements. 

The  primary  shaft  carries  two  gears  and  has  at  its 
extreme  end  the  reverse  pinion  which  engages  directly 
with  the  return  clutch  gear.    The  gears  for  varying  the 

cutting  speed  are  mounted  on  a  square  shaft  and  are 
shifted  by  a  lever  mounted  in  a  gridiron. 

The  driving  train,  bull  wheel,  and  rack  are  of  herring- 
bone design.  All  pinions  and  gears  are  of  chrome-nickel 

steel  heat-treated  with  the  exception  of  the  herring- 
bone gears  which  are  cast  steel.  All  gears  and  bearings 

are  automatically  oiled  by  the  splash  system  and  the 
overflow  of  lubricant  is  returned  to  a  central  tank  by 
gravity. 

The  bed  is  of  the  box-section  type  and  the  ways 

consist  of  V's  of  unequal  angles,  one  side  of  each  V 
being  inclined  15  deg.  to  the  horizontal  while  the  other 
is  inclined  15  deg.  to  the  perpendicular. 

Oil  is  carried  by  the  bull  wheel  to  the  pockets  in 

the  V's  for  lubricating  the  ways,  and  each  end  of  the 
bed  carries  a  large  apron  extending  beyond  the  max- 

imum travel  of  the  table  for  catching  all  surplus  oil. 
The  table  has  a  central  longitudinal  rib  for  supporting 
the  rack  and  cross-ribs  are  placed  at  frequent  intervals. 

The  driving  mechanism  of  the  rack-feed.  Fig.  2,  con- 
sists of  a  piston  operated  pneumatically,  which  turns 

the  feed-regulating  disk  through  180  deg.;  its  crank 
being  connected  by  levers  to  a  gear  segment  which 
raises  or  lowers  the  feed-rack  as  required.  When  the 
table  trips  the  air-distributing  valve  to  the  clutches 
the  air  is  at  the  same  time  admitted  to  the  correspond- 

ing end  of  the  feed-rack  piston. 
The  elevating  screws  are  driven  by  an   individual 

FIG.  1.   RTERSON-CONRADSON  -MOTOR-DRIVEN  PL.\NER 
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FIG.  2.  CONTROI.  SIDE  OF  RTERSON-CONRADSON  PLANER 

Specifications:  Built  in  24  X  24,  30  X  30,  36  x  36,  42  x  42, 
and  48  x  48  in.  sizes.  Respective  widths  between  housing,  25,  31, 
37,  43,  and  49  in.  Maximum  distance  from  table  to  cross  rail, 
25,  31,  37,  43  and  49  in.  Length  of  worl<ing  surface  of  tabl" 
for  standard  machine  6,  6,  8,  8,  and  10  ft.  Length  of  table  overall 
7  ft.  6  in..  7  ft.  6  in.,  10  ft.  10  ft.,  and  12  ft.  Cutting  speed, 
25,  30,  37i,  and  45  ft.  per  minute.  Return  speed  120,  120,  100. 
100,  and  100  ft.  per  min.  Speed  of  main-drive  shaft  1,200,  1,200. 
720,  720,  and  720  r.p.m.  Horsepower  required,  "3  to  5,  5  to  10, 
7J  to  15,  10  to  20,  and  15  to  25.  Horsepower  required  for  elevat- 

ing motor,  1,  2.  3,  3,  and  5.  Total  width  without  motor  5  ft.  9 
in.,  6  ft.  7  in.,  7  ft.  9  in.,  8  ft.  3  in,,  and  8  ft.  9  in.  Total  height 
including  motor  6  ft.  8  in.,  7  ft.  3  in.,  8  ft.  3J  in.,  8  ft.  9i  in., 
and  9  ft.  31  in.  Air  pressure  required  80  to  100  lb.  Net  weight, 
8,000,  11,000,  18,000,  23,000,  and  32,000  lb.  Weight  boxed  for 
export  9,200,  12,500,  20,500,  26,500,  and  36,500  lb.  Boxed  for  ex- 

port 220,  250.  500,  750,  and  1,000  eu.ft.  Net  weight  additional 
for  each  2  ft.  length  of  table  1,200,  1,600,  2,000,  2,500,  and 
3,000  pounds, 

motor  mounted  on  the  top  of  the  tie-piece.  The  cross 
rail  is  of  standard  construction  permitting  individual 
traverse  and  feed  of  each  head  in  either  direction, 

k  Both  the  heads  on  the  cross  rail,  and  the  side  heads 
w  on  the  uprights  have  power  angular  feed  and  are  of 
K  heavy  design.  The  side  heads  have  power  vertical 
K  traverse.  To  operate  the  reversing  clutches  and  rack- 
B  feed  pistons,  compressed  air  is  required  at  a  recom- 
I  mended  pressure  of  from  80  to  100  lb.  per  square  in. 
■  The  air  consumption  will  range  from  3  to  10  cu.ft. 

^^  of  free  air  per  minute.  For  shops  not  having  a  com- 
^K  pressed-air  system,  a  small  standard  compressor  may 
^H  be  provided  which  is  connected  directly  to  the  main- 
^H  drive  shaft. 

w. Wayne  Oil  Filtering  Cabinet 
The  Wayne  Oil  Tank  and  Pump  Co.,  Fort  Wayne, 

Ind.,  has  added  to  its  line  the  Type  C  oil  filtering  cabi- 
net illustrated  herewith.  The  cabinet  is  intended  to  be 

placed  below  the  machines  from  which  the  oil  is  to  be 
filtered  so  that  surplus  oil  from  the  bearings  will  flow 
to  it  by  gravity. 

In  entering  the  cabinet  the  oil  passes  through  a  fine 
brass-wire  screen  into  a  compartment  where  it  is  heated 
to  180  deg.  F.  and  then  into  a  precipitating  chamber 
where  all  grit  and  sediment  is  deposited.  From  the 
precipitating  chamber  the  oil  passes  through  cloth  fil- 

ters, which  remove  the  slime  and  remaining  impurities, 
and  finally  into  a  storage  tank.  The  object  of  heating 
the  oil  is  to  thin  it  so  that  the  settling  of  heavy  im- 

purities will  be  hastened.  The  filter  is  built  in  four 
sizes  for  which  capacities  are  claimed  for  filtering  from 
100  to  600  gal.  of  oil  per  hour.    In  addition  to  the  cabi- 

WAYNB    TYPE    C    OIL    FII..TERING    CABINET 

net  shown,  a  tank  for  either  fresh  or  filtered  oil  is  fur- 
nished and  is  intended  to  be  placed  above  the  bearings 

to  be  lubricated  so  that  the  oil  will  flow  to  them  by 
gravity. 

Kent  Carburizing-Compoimd  Mixer 
The  machine  illustrated  herewith  is  made  by  the  Kent 

Machine  Co.,  Kent,  Ohio,  and  is  intended  for  mixing 
carburizing  compound. 

After  each  carburizing  heat  it  is  customary  to 
replenish  the  used  compound  with  a  certain  proportion 
of  new  material  which,  to  insure  uniform  results,  should 
be  thoroughly  mixed  with  the  old.  The  large  hopper 
holds  the  used  compound  and  the  small  one  the  new 
material.  On  the  throat  of  the  small  hopper  there  is 
a  gate  which  can  be  adjusted  to  restrict  the  opening 
through  which  the  material  is  carried  by  a  reciprocating 

KENT  C.\RBURIZING-COMPOL'NI>   MIXER 
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feed  plate.  As  the  feed  plate  also  carries  the  used 
compound  from  the  large  hopper  it  is  only  necessary 
to  adjust  the  gate  of  the  small  hopper  so  that  the 
new  material  passed  will  be  in  the  desired  proportion 
to  that  of  old  material  and  for  this  purposes  a  scale 
and  pointer  are  provided.  During  the  backward  stroke 
of  the  feed  plate  the  material  on  it  is  wiped  off  and 
falls  into  the  mixing  trough.  A  series  of  paddles 
attached  to  a  horizontal  shaft  thoroughly  mix  and  con- 

vey the  material  to  the  discharge-end  of  the  trough. 

Kelly  20-In.  Crank  Shapers 
The  R.  A.  Kelly  Co.,  Xenia,  Ohio,  has  recently 

re-designed  its  20-in.  crank  shaper,  Fig.  1  showing  the 
machine  equipped  with  a  countershaft  for  belt  drive  and 
Fig.  2  showing  the  machine  motor-driven  through  a 
gear  box. 

The  base  is  of  heavy  construction  and  has  a  rib 
around  the  edge  for  catching  oil  and  chips.  The  rocker 
arm  is  a  semi-steel  casting  and  is  connected  to  the  ram 
by  means  of  a  link,  which  has  a  tendency  to  pull  the 
ram  dovra  on  its  bearings  and  thus  neutralize  the 
upward  thrust  of  the  tool. 

The  cross-rail  elevating  screw  is  equipped  with  ball 
bearings  which  take  the  thrust  of  the  bevel  gears.  The 
apron  is  fitted  to  the  cross  rail  with  a  taper  gib  and  the 
table  is  so  mounted  on  a  central  stud  in  the  apron  that 
it  can  be  turned  through  a  complete  revolution.  A 
hardened  taper  plug  is  used  for  locating  the  table  in 

place. 
The  vise  has  a  graduated  base,  and  is  held  to  the 

table  by  four  bolts.  A  boss  cast  underneath  the  vise 
takes  part  of  the  downward  thrust  of  the  cut.  The 
thrust  of  the  screw  is  taken  in  the  head  of  the  vise, 
thus  lessening  the  danger  of  breakage. 

The  feed  box,  located  on  the  end  of  the  cross  rail, 
fully  incloses  the  moving  parts  of  the  feed  mechanism. 
A  knurled  lever  on  the  top  of  the  box  controls  the 
direction  of  feed,  the  table  traveling  in  the  direction 
the  lever  is  thrown.  The  amount  of  the  feed  is 
controlled  by  the  knob  on  the  side  of  the  box,  thus  no 

FIG.  2.  KELLY  20-IN.  BACK-GEARED  CRANK  SHAPER 
WITH  GEARED  MOTOR  DRIVE 

Motor: 
Speciflcations    (same  as  tor  Fig.   1,  except  for  drive) 

5  hp.,  a.c. ;  speed,  1,800  r.p.m. 

moving  parts  need  be  touched  to  control  the  amount  or 
direction  of  the  feed.  The  feed  automatically  disen- 

gages when  the  table  reaches  the  end  of  its  travel.  All 
shafts  are  heat  treated  and  ground,  and  all  bearings 
have  automatic  lubrication.  All  gears  are  of  semi-steel 
and  all  pinions  of  steel,  and  have  helical  teeth. 

The  machine  can  be  furnished  as  shown  in  the  illus- 
tration, or  equipped  with  a  single  pulley  for  belt  drive, 

either  from  a  variable  speed  motor  or  through  a  gear 
box.  It  can  be  provided  with  power  feed  to  the  head 
and  a  tilting  top  for  the  table. 

Cadillac  Single-End  Drilling  and 
Centering  Machine 

The  single-end  drilling  and  centering  machine  shown 
in  the  illustration  is  built  by  the  Cadillac  Tool  Co., 
268  .Jeffer.son  Ave.,  Detroit,  Mich.  The  spindle  feed 
is  operated  by  the  lever  on  the  top  of  the  head.  A 
sliding  vise  for  holding  the  work  is   mounted   on  the 

KELLY  20-IN.  BACK-GEARED  CRANK  SHAPER 
WITH  CONE  PULLEY 

Specifications:  Stroke,  20g  in.  Travel  of  table,  horizontal,  26 J 
in.;  vertical,  12i  in.  Ram  to  top  of  tabic,  4i  to  163  in.  Down 
feed,  7i  in.  Table:  top.  14  x  20  in.:  side,  153  x  30  in.  Horizontal 
feed.  0.007  to  0.125  in.  witli  18  changes.  Keyseating  capacity,  3i 
In.  dia.  Ratio  of  gearing:  single  gear,  6.2  to  1:  back  gear.  24.6 
to  1.  Numh.^r  of  speeds,  8.  Strokes  per  inin.,  6.5  to  92.  Weight; 
net,  3,900  lb.  ;  orated.  4,250  lb.  ;  boxed  4,400  lb.  Size  of  box  for 
export,  67  x    'r,  x  60  in.;   104  cu.ft. 

CADILLAC   SINGLE-END   CENTERING   AND   DRILLING 
MACHINE 

Speciflcations:  Length  of  bed,  44  in.  Distance  from  ways  to 
center  of  spindle.  .")5  in.  Capacity  of  standard  vise.  4 -in.  round or  hexagon  stock.  Spindle ;  speed.  750  to  1,740  r.p.m.  :  axial 
movement.  4  in.  :  nose  fits  No.  3  .Jacobs  chuck.  Countershaft  : 
pulley,  6  X  23  in. :  speed,  1.050  r.p.m.  Motor  required.  J-hp.. 
1.150  r.p.m.,  constant  speed ;  or  |-hp.,  900  to  1.800  r.p.m.,  variable 
speed. 
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ways,  and  a  support  or  stock-rest  is  furnished  for  sus- 
taining the  outer  end  of  the  work. 

The  machine  may  be  furnished  either  belt-driven, 
as  illustrated,  or  with  a  motor  drive.  When  furnished 
with  belt  drive  a  two-speed  countershaft  is  part  of  the 
regular  equipment.  The  countershaft  and  loose  pulley 
are  provided  with  Hyatt  roller  bearings.  All  other 
bearings  of  the  machine  are  bronze-bushed,  with  suit- 

able provisions  for  oiling.  The  drilling  capacity  of 
the  machine  is  II  in.  when  drilling  steel.  An  oil  pump 
with  tank  and  piping,  drill  chuck,  special  jaws  and 
fixtures  can  be  furnished  as  extra  equipment. 

Ingersoll  Reciprocating  Type 
Milling  Machines 

The  Ingersoll  Milling  Machine  Co.,  Rockford,  111.,  has 
developed  milling  machines  of  a  reciprocating  type 
which    are    shown    in    the    illustrations.      Since    each 
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FIG.     1.       INGERSOLL    RECIPROCATING-TABLE     MILLING 
MACHINE   FOR  TRACTOR  TRANSMISSION  HOUSINGS 

Specifications:  Casting  finished,  20  x  21  x  38  in.  Table,  30  x 
60  in.  Feed,  8  in.  per  min.  Rapid  traverse,  10  ft.  per  min. 
Cutter  size.s,  horizontal,  8  in.  ;  vertical,  10  In.  Floor  space  7  ft. 
6  in.  X  9  ft.     Weight  15,000  lb. 

machine  is  built  to  suit  the  particular  piece  of  Avork 
upon  which  it  is  to  be  used,  there  is  no  attempt  at 
standardization  of  design  beyond  employing  as  many 
standard  parts  as  the  design  warrants. 

In  the  use  of  reciprocating  types  of  milling  machines, 
duplicate  pieces  of  work  are  mounted  on  opposite  ends 
of  the  table  and  alternately  fed  to  the  cutters.  While 
a  cut  is  being  made  on  the  work  on  one  end  the  operator 
places  work  on  the  other  end.  When  one  cut  is  fin- 

ished the  table  is  returned  by  a  rapid  traverse  motion 
and,  as  it  approaches  the  fresh  piece  of  work,  auto- 

matically resumes  its  normal  rate  of  feed.  This  reversal 
of  feed  and  rapid  traverse  continues  indefinitely  while 

FIG.    2.      POIIR-SPINDLE  RECIPROCATING-TABLE  MILLING 
MACHINE 

Specifications :  Four  spindles.  Tables,  14  in.  x  4  ft.  Floor 
space,   23  sq.fL      Height,  78   in.     Weight  12,000  lb. 

the   operator  alternately  loads  work  on  the  opposite 
ends  of  the  table. 

The  machine.  Fig.  1,  was  designed  for  milling  tractor 
transmission-housings,  using  one  vertical  spindle  with 
a  14-in.  cutter  and  one  horizontal  spindle  with  an  8-in. 

FIG.  3.     OPEN-FRAME  RBCIPEOCATING-TABLE  MILLING 
MACHINE 

Specifications :  Two  spindles.  Twelve-inch  cutters.  'Btible,  14 
in.  x  6  ft.  Feed,  6J  in.  per  min.  Rapid  traverse,  10  ft.  6  In.  per 
min.      Floor  space,    36   sq.ft.      Height    8   ft.      Weight   10,000   lb. 
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cutter.  The  latter  finishes  a  flanged  surface  on  the 
side  opposite  the  observer.  Special  fixtures  are  pro- 

vided which  aid  in  quickly  mounting  and  firmly  sup- 
porting the  work. 

The  spindles  are  controlled  directly  by  starting  or 
stopping  the  motor,  but  the  table  motion  can  be  con- 

trolled separately  by  feed  levers,  one  of  which  is 
mounted  on  each  end  of  the  bed  so  that  either  may  be 
available  to  the  operator  while  loading.  The  table  feeds 
can  be  varied  to  suit  the  character  of  the  work. 

Another  reciprocating  type  of  machine,  Fig.  2,  was 
built  for  milling  opposite  ends  of  a  transmission-case 
cover.  This  casting  has  shoulders  which  prevent  the 
work  passing  clear  through  the  housing.  Four  cutter 
spindles  are  provided  and  arranged  in  pairs  so  that  one 
pair  takes  care  of  the  work  on  one  end  of  the  table, 
the  other  pair  running  idle  while  work  is  being  loaded 
on  the  opposite  end. 

The  machines  are  also  built  in  the  openside  type, 
Fig.  3,  and  while  similar  to  the  other  types  in  general 
construction,  they  have  an  advantage  in  accessibility  for 
loading  work  of  certain  character.  The  machine  shown 
is  used  for  milling  four  surfaces  on  a  gas  engine 
cylinder-block.  The  first  two  surfaces  are  milled  by 
placing  the  casting  in  the  left-hana  fixture.  After  this 
operation  the  casting  is  transferred  to  the  right-hand 
fixture  and  its  other  sides  are  milled,  while  a  fresh 
casting  is  being  loaded  on  the  opposite  end  of  the  table, 
so  that  after  the  first  one  has  been  finished,  two  castings 
are  always  in  process,  one  being  loaded  while  the  other 
is  being  milled. 
The  machine  has  both  vertical  and  horizontal 

spindles.  .411  cutter  spindles  on  the  machines  are  adjust- 
able and  the  feed  control  is  centralized  in  a  single  lever 

on  the  front  of  the  bed. 

Bicknell-Thomas  Tapping  Machine 
The  Bicknell  -  Thomas  Co.,  Greenfield,  Mass.,  has 

recently  added  to  iAs  line  of  tapping  machines,  the  small 
plain  bench  machme  shown  in  the  accompanying  illus- 

tration. The  machine  is  furnished  with  either  a  friction 
drive  or  a  positive  drive,  the  mechanism  being  inclosed 
in  the  head.  The  friction-drive  machine  has  a  capacity 
up  to  A-in.  taps,  while  the  positively  driven  machine 
can  accommodate  taps  up  to  i  in.  in  size.  The  machine 
is  driven  by  means  of  a  6-in.  pulley  and  a  li-in.  belt. 

The  work  table  slides  horizontally  on  a  splined  steel 
shaft,  which  is  held  in  position  by  a  pilot  screw.  An 
adjustable  stop  is  provided,  so  that  holes  may  be  tapped 
to  a  uniform  depth.  The  work  table  can  be  adjusted  for 
height,  and  also  removed  so  that  any  special  work- 
holding  fixture  required  may  be  mounted  in  its  place. 

Victor  No.  0  Nut-Facing  Machine 
The  Victor  Tool  Co.,  Inc.,  Waynesboro,  Pa.,  has 

recently  added  to  its  line  of  nut-facing  machines,  a 
No.  0  machine  for  facing  small-sized  nuts.  This  machine, 
shovni  in  the  accompanying  illustration,  holds  the  nut 

BICKNELL-THOMAS  PLAIN  BENCH  TAPPING  MACHINB 

VICTOR  NUT-FACING  MACHINE  NO.  0 
Specifications;  Size  of  nuts  hanJled.  I  to  J  in.  SlDindle:  speed, 

990  r.p.m.  ;  taper  liole,  No.  3  Morse ;  bearings,  dia.,  front  2J  in., 
rear  18  in.  Floor  space,  -17  x  16  in.  Weigfit  witii  countersliaft : 
net,  ■475  lb.  ;  for  domestic  sliipment,  525  lb.  ;  for  export,  700  lb. 
Measurements,  boxed  for  export,  60  x  30  x  40  in. 

on  a  hardened  threaded  mandrel  and  against  an 
equalizing  collar.  The  carriage  holding  the  cutters  is 

moved  forward  by  means  of  the  lever  sho-wm  at  the 
right.  After  the  nut  is  faced,  the  facing  head  is 
withdravra  by  means  of  the  lever,  which  also  operates  a 
friction  clutch  that  reverses  the  spindle.  Fingers 
attached  to  a  yoke  hold  the  nut  while  the  mandrel 
unscrews  from  it.  Instead  of  feeding  the  nuts  directly 
on  the  mandrel  by  hand,  they  are  inserted  one  by  one 
into  a  magazine,  from  which  they  are  automatically 
fed  on  the  mandrel,  eliminating  the  danger  of  injury  to 

the  operator's  hands.  It  is  claimed  that  an  average 
production  of  twenty  i-in.  nuts  per  minute  can  be 
obtained. 

Kent  Semi- Automatic  Pointing  Machine 
The  Kent  Machine  Co.,  Kent.  Ohio,  has  brought  out 

the  two-spindle  pointing  machine  illustrated  herewith. 
The  machine  will  point  bolts  or  rods  up  to  f  in. 

diameter  and  of  any  length  over  li  in.  Only  one  oper- 
ator is  required  as  all  he  has  to  do  is  to  enter  the 

work  in  the  gripping  chucks,  all  other  operations  being 
entirely  automatic.  The  spindles  are  cam  actuated  and 
one  is  moving  forward  while  the  other  is  moving  back- 

ward, allowing  the  operator  to  place  work  alternately 
in  the  chucks. 

After  the  work  has  been  placed  in  one  of  the  chucks 
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KENT  TWO-SPINDLE  SEMI-AUTOMATIC   POIN'ilNG 
MACHINE 

it  is  gripped  by  the  jaws;  the  spindle  moves  forward 
bringing  the  cutter  to  the  work,  then  recedes;  the 
chuck  jaws  then  open,  allowing  the  work  to  drop  out. 
The  pointing  heads  are  made  of  steel  and  are  provided 
with  slots  in  which  the  cutters  are  inserted  and  securely 

he'.d  by  self-adjusting  clamps.  Guide  bushings  for 
i  various  sizes  of  work  are  furnished. 

It  is  claimed  that  the  machine  will  point  bolts  or 

[rods  at  the  rate  of  50  per  minute.  The  machine  occu- 
[pies  a  floor  space  of  31  x  41  in.  and  weighs  1,100  lb. 

Diamond  Tools  for  Truing 
Abrasive  Wheels 

The  Tungsten  Tool  Co.,  Inc.,  110-114  West  42nd  St., 
New  York  City,  is  putting  on  the  market  diamonds 
mounted  in  nibs  as  shown  in  the  illustration  herewith. 

The  diamonds  are  mounted  in  drill-rod  nibs  by  a 
patented  process  in  which  no  hot  metal  is  used,  thus 
avoiding  danger  to  the  .stones  from  excessive  heat. 

The  nib  in  the  center  has  been  partly  cut  away  and 
shows  the  diamond  closely  held  by  its  matrix. 

It  is  claimed  that  a  diamond  set  by  this  process  can 
be  of  almost  any  size  or  shape  and  that  it  will  be  so 
firmly  held  as  not  to  be  loosened  by  any  work  it  may 
be  called  upon  to  do,  also  that  there  is  no  need  to  reset 
the  stone  when  worn  down  to  the  steel  setting,  the 
intention  being  to  have  the  wheel  cut  away  both  the 
stone  and  the  metal  setting  until  the  stone  has  been 
two  thirds  used. 

Diamonds  can  be  furnished  in  various  grades  and 
sizes  mounted  in  nibs  to  fit  the  holders  used  in  all 
standard  makes  of  grinding  machines. 

Hoosier  Drilling-  and  Milling- 
Machine  Vises 

The  Hoosier  Drilling  Machine  Co.,  Goshen,  Ind.,  has 
brought  out  a  line  of  machine  vises,  one  of  which  is 
illustrated  herewith. 

The  jaws  are  faced  with  hardened  steel,  unless  other- 
wise specified.    On  the  bottom  of  the  vise  body  a  milled 

HOOSIER  DRILLING-  AND  MILLING-MACHINE  VISES 
Specifications:  Built  in  three  sizes,  Nos.  1,  2  and  3.     Widths  of 

of  jaws,   5J,  7i,  83   in.      Depths  of  Jaws,   li,    2  and   2J   in.      Maxi- 
mum opening  of  jaws,  31,  4i  and  7  in.     Weights.  45,  90  and  175  lb. 

slot,  running  the  entire  length,  has  been  provided  for 
alignment  when  attaching  the  vise  to  the  machine  table. 
The  body  is  also  provided  with  slotted  bolt-flanges  for 
use  in  securing  the  vise  to  the  table  of  the  machine  tool. 

Van  Dorn  Aerial  Grinder 
The  Van  Dorn  Electric  Tool  Co.,  Cleveland,  Ohio,  has 

added  to  its  line  the  aerial  grinder  illustrated  herewith. 
The  grinder  has  a  12-in.  extension  carrying  the  abra- 

sive wheel  well  out  from  the  frame.  Power  is  trans- 
mitted from  the  armature  shaft  to  the  wheel  arbor 

through  an  equalizing  coupling,  allowing  smooth  run- 
ning. Ball  bearings  are  used  throughout  and  lubrica- 

tion is  by  grease  applied  at  three  accessible  points.  The 
end  bearings  are  protected  by  felt  grease-washers.  The 
device  is  made  with  either  of  the  following  motors :  d.c. 
i  hp.  110-220  volts,  4,000  r.p.m.;  a.c.  polyphase,  A  hp. 
110-220  volts,  3,600  r.p.m.;  a.c.  single  phase,  i  hp.  110- 
220  volts,  3,600  r.p.m.  Equipment  comprises  one  6x1 
X  4-in.  wheel,  wheel  guard,  10-ft.  electric  cable,  attach- 

ment plug  and  suspension  spring.   Weight,  26i  to  31  lb. 

TUNGSTEN  TOOL  CO.'S  DIAMOND-POINTED  TOOLS VAN  DORN  AERIAL  GRINDER 



1220 AMERICAN      MACHINIST Vol.  52,  No.  23 

'ri^-:i<^ 

FROM  THE 
Valentine  Francis 

Delegates  to  International  Cham- 
ber of  Commerce  Sail 

The  American  members  of  the  organ- 
ization committee  for  the  International 

Chamber  of  Commerce  sailed  for  Paris 
on  May  9.     They  are: 
A.  C.  Bedford,  chairman  of  the 

Board  of  the  Standard  Oil  Co.,  and 
member  of  the  National  Foreign  Trade 
Council,  New  York,  chairman;  S.  C. 

Mead,  secretary  of  the  Merchants'  As- 
sociation of  New  York,  vice  chairman 

and  secretary;  Thomas  W.  Lamont  of 
J.  P.  Morgan  &  Co.;  Edward  A.  Filene, 

president  of  William  Filene's  Sons  Co., 
Boston;  Richard  S.  Hawes,  president  of 

the  American  Bankers'  Association, 
St.  Louis,  and  John  H.  Fahey 
of  Boston,  formerly  president 
of  the  Chamber  of  Commerce 
of  the  United  States. 

This  delegation  will  meet 
similar  delegations  appointed 
by  Great  Britain,  France, 
Belgium  and  Italy,  to  agree 
upon  a  Constitution  for  the 
proposed  Chamber.  The  new 
chamber  will  hold  its  first 

meeting  early  in  June.  Presi- 
dent William  Pellowes  Mor- 

gan will  go  to  Paris  for  the 
purpose  of  attending  that 
meeting  with  Mr.  Mead  on 
behalf  of  the  Merchants' 
Association.  The  creation  of  the  In- 

ternational Chamber  was  agreed  upon 
at  the  International  Trade  Conference 
in  Atlantic  City  last  October,  under 
the  auspices  of  the  Chamber  of  Com- 

merce of  the  United  States.  It  is  pro- 
posed that  the  members  of  the  Inter- 

national Chamber  shall  meet  every  two 
years,  and  that  the  Chamber  shall  take 
the  place  of  the  International  Congress 
of  Chambers  of  Commerce  and  Com- 

mercial Organizations,  which  held  two 
meetings  before  the  outbreak  of  the 
war. 

A  permanent  bureau  will  be  estab- 
lished to  maintain  contracts  between 

.sessions  and  to  gather  authoritative 
statistics.  In  discussing  this  bureau, 
Mr.  Fahey,  just  before  sailing,  said: 

"The  permanent  bureau  will  provide 
means  of  following  up  the  results  se- 

cured from  biennial  sessions  of  the 

chamber,  the  decisions  business  men  ar- 
rive at  as  to  legislation  needed  in  their 

various  countries  to  provide  necessary 

progress.  There  will  be,  out  of  this  de- 
velopment, machinery  constantly  at 

work  the  year  around.  As  a  result  of 
the  disturbed  conditions  following  the 
war,  there  is  hardly  a  country  whose 
statistical  information  is  worth  the 

paper  it  is  written  on — our  own,  as  well 
as  the  rest. 

"All   their  government  bureaus   and 

institutions  have  been  affected  by  the 
war,  thousands  and  thousands  of  new 
employees  are  still  months  and  months 
behind  in  their  work,  and  necessary 
information  on  which  business  men 

must  do  their  reckoning  is  not  avail- 
able. It  is  not  brought  up  to  date  and, 

as  a  matter  of  fact,  as  conditions  ex- 
ist between  one  nation  and  another,  is 

co-ordinated  in  no  intelligent  fashion." 
While  the  committee  is  meeting  in 

Paris,  delegates  from  Great  Britain, 
Belgium,  China,  Japan,  Italy,  Greece, 
Portugal,  Brazil,  Finland,  Poland,  Ru- 

mania, Czechoslovakia  and  Jugoslo- 
vakia  will  meet  in  Paris  for  the  Inter- 

national Parliamentary  Conference  of 
Commerce,  which  was  created  upon  the 

Russian  Militarization  of  Labor 

The  State  Department  has  Issued  the  report  of 
Leon  Trotzky,  made  at  Ninth  Congress  of  Russian 
Communist  Party,  as  published  in  Moscow  Izvestia, 

of  March  21.  It  says  in  part:  "At  the  present  time 
the  militarization  of  labor  is  all  the  more  needed  in 
that  we  have  now  come  to  the  mobilization  of 
peasants  as  the  means  of  solving  the  problems 
requiring  mass  action.  We  are  mobilizing  the 
peasants  and  forming  them  into  labor  detachments 

which  very  closely  resemble  military  detachments." 

initiative  of  Great  Britain  before  the 
outbreak  of  the  war.  It  held  its  first 
meeting  in  Brussels  in  1914,  and  it  has 
met  since  then  in  Paris,  London  or 
Brussels  each  year,  excepting  in  1915. 
This  conference  will  discuss  a  large 
number  of  important  international 

questions. 
The  United  States  was  invited  to 

send  representatives  to  the  conference, 
but  it  has  not  replied  to  the  invita- 
tion. 

Material  Handling  Machinery  at 
the  New  York  Electrical  Show 
Practically  every  type  of  machine 

used  in  handling  freight  shipments  at 
the  steamship  piers  and  railroad  ter- 

minals, will  be  exhibited  at  the  Elec- 
trical Exposition  to  be  held  at  the 

Grand  Central  Palace  in  October. 
These  exhibits  which  are  to  be  a 

special  feature  of  the  show  will  be 
presented  and  demonstrated  under  the 
auspices  of  the  Material  Handling  Ma- 

chinery Manufacturers'  Association, 
which  has  spared  no  pains  or  trouble 
in  making  this  big  industrial  exhibit 
comprehensive  to  the  last  detail. 

This  will  be  the  first  time  that  the 
Electrical  Show  has  specialized  to  any 
degree  in  one  n>articular  branch  of 
electrical    machinery. 

Machine-Tool  Situation  in 
Denmark 

The  demands  of  the  Danish  indus- 
tries for  machine  tools  are  being  taken 

care  of  by  American,  German,  British 
and  Swedish  manufacturers  who,  be- 

sides Danish  manufacturers,  supply 
the  bulk  of  the  required  machinery. 

There  is,  however,  a  decided  re- 
covery of  the  Danish  machine-tool  in- 
dustry noticeable  of  late  which  is 

mainly  due  to  two  reasons.  First,  im- 
port of  American  machines  has  some- 
what decreased  lately  on  account  of 

the  high  rate  of  exchange  of  the 
dollar,  rendering  further  purchases 
from  American  manufacturers  rather 

costly.  Second,  German  com- 
petition, against  which  the 

home  industry  had  a  rather 
hard  stand  during  the  last 
year,  is  fast  losing  ground, 
inasmuch  as  prices  for  Ger- 

man machinery  are  almost 
100  per  cent  in  excess  of 
those  quoted  by  British  man- 

ufacturers, a  fact  which  is 
largely  accounted  for  by  the 
steadily  increasing  wage  de- 

mands of  the  German  work- 
men, rendering  many  prod- 

ucts unexportable. 
While  German  welding 

machines  still  dominate  the 

Danish  market,  Danish  manufacturers 
have  not  been  slow  in  turning  the  op- 

portunity caused  by  the  aforementioned 
facts  into  practical  advantage.  There 
is  a  marked  tendency  on  the  part  of 
Danish  manufacturers  to  prevent, 
foreign  makes  from  further  penetrat- 

ing Danish  industries,  though  it  is 
rather  doubtful  whether  or  not  the 
home  manufacturers  will  be  able  to 
satisfy  the  demands  of  the  Danish 
industries. 

Construction  of  lathes  and  milling 
machines,  for  instance,  is  being  re- 

sumed on  a  large  scale  and  further 
extended,  as  is  occasionally  revealed  by 
the  business  reports  of  the  larger 
companies.  Cost  prices  of  Danish  ma- 

chinery are  largely  a  matter  of  raw 
materials,  coal  and  wages.  Raw  ma- 

terials and  coal  having  to  be  imported 
from  abroad,  they  naturally  loom  large, 
considering  the  present  high  rate  of exchange. 

The  price  for  coal  ranges  within 
160-200  Kr.  per  ton  f.o.b.  factory,  de- 

pending upon  whether  being  shipped  at 
the  reduced  rates  of  the  so-called 
freight  board  or  at  the  higher  rates 
charged  by  companies  not  under  the 
administration  of  that  board.  Alto- 

gether, the  importance  of  the  Danish 
market  to  American  manufactu.-ers 
should  not  be  lost  sight  of. 
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News  Editor 

War  Claims  Board  Experts  Turn 
to  Industrial  Work 

At  the  suggestion  of  a  prominent 
Government  official,  the  most  active 
members  of  the  Technical  Advisory 

Committee,  who  were  chiefly  instru- 
mental in  the  settling  of  more  than 

three  billion  dollars'  worth  of  war  con- 
tract claims  for  the  War  Claims  Board, 

have  decided  to  offer  their  services  to 
the  industries  of  this  country  and  re- 

cently opened  headquarters  at  132  Nas- 
sau St.,  New  York.  The  majority  of 

these  engineering  experts  are  New 
Yorkers  and  because  they  became  wide- 

ly known  through  their  connection  with 
the  Governmental  work,  they  have  or- 

ganized themselves  under  the  name  of 
the  Technical  Advisory  Corporation.  In 
the  course  of  their  war  claims  work 

they  touched  every  branch  of  Ameri- 
can industry,  as  the  claims  ran  from 

small  ammunition  to  the  greatest  power 
developments  ever  made. 

Thousands  to  Get  Free  Trips  to 
Sullivan  Plants 

The  Sullivan  Machinery  Co.  believed 
that  workers  and  engineers  would  have 
a  better  appreciation  of  its  machines 
if  they  could  be  shown  just  where  and 
how  the  machines  are  made.  Being  im- 

possible to  get  the  thousands  of  men  to 
visit  its  Claremont,  N.  H.,  and  Chicago 
plants,  it  was  decided  to  place  the 
plants  aboard  the  celluloid  magic  car- 

pet and  take  the  industries  around  to 
the  men.  The  Rothacker  Film  Manu- 

facturing Co.,  of  Chicago,  was  selected 
to  make  the  film. 

A  three-reel  film  was  completed  in 
time  to  do  considerable  work  this  spring 

I 

Civil  Service  Examination  for 
Safety  Engineer 

The  United  States  Civil  Service  Com- 
mission, Washington,  D.  C,  announces 

an  open  competitive  examination  for 

safety  engineer  on  June  22.  A  vacancy 
at  the  Amatol  Arsenal,  Hammonton, 
N.  J.,  at  $2,500  to  $3,000  a  year,  and 
vacancies  in  positions  requiring  similar 

qualifications,  at  these  or  higher  or 
lower  salaries,  will  be  filled  from  this 

examination,  unless  it  is  found  in  the 

interest  of  the  service  to  fill  any  va- 
cancy by  reinstatement,  transfer,  or 

promotion.  The  entrance  salary  within 
the  range  stated  will  depend  upon  the 
qualifications  of  the  appointee  as  shown 
in  the  examination,  and  the  duty  to 

which  assigned.  For  further  informa- 
tion write  to  the  commissioner  at 

Washington,  D.  C. 

A  Co-operative  Banquet 
The  Victor  Co-operative  Club  of  the 

Victor  Saw  Works,  Inc.,  Springfield, 
Mass.,  held  a  banquet  recently.  During 
the  course  of  the  evening  each  depart- 

ment reported  on  the  work  accom- 
plished to  date  this  year,  which  proved 

that  they  were  all  working  on  an  al- 
together efficient  basis.  The  different 

departments  pledged  themselves  to  con- 
tinue to  co-operate  with  each  other  to 

the  greatest  possible  degree  with  an 
aim  to  exceed  all  records  heretofore 

shown.  It  was  voted  to  hold  these  get- 
togethers  more  often  in  the  future 
than  in  the  past,  as  these  affairs  help 
to  stimulate  enthusiasm  in  the  mem- 

bers of  the  organization. 

Courtesy  Rothacker  Film  Manufacturing:  Co. 
AUTOMATIC      TURRET     LATHES      IN 

SULLIVAN    MACHINERY 

COMPANY'S  SHOPS 

in  schools  and  this  summer  will  be 
loaned  to  engineering  societies,  etc. 

The  Sullivan  picture  opens  with  pano- 
ramic views  of  the  Claremont  and  Chi- 

cago works.  The  interior  of  the  Clare- 
mont foundry  and  the  pouring  of  air 

compressor  castings  are  next  shown. 
The  air  compressors,  made  at  both  the 
Claremont  and  Chicago  plants,  are  then 
followed  through  the  various  stages  of 
machining,  assembly,  erection  and  the 
final  testing  at  full  speed  ana  load  be- 

fore shipment.  Interesting  details  in- 
clude the  gigantic  planer  at  Chicago  on 

which  twelve  angle  compound  air  com- 
pressor frames  are  planed  at  one  oper- 

ation; the  assembling  of  water  valves 
and  of  finger  valves  used  in  the  differ- 

ent compressors;  and  the  steam  valve 

action  on  one  of  the  company's  2,500 
Corliss  compound  air  compressors,  in 
which  the  operation  of  the  Corliss  valve 
gear  is  clearly  shown. 

The  second  part  of  the  picture  is  en- 
titled "How  Hammer  Drills  Are  Made." 

The  observer  is  shown  the  automatic 
machinery  by  which  the  different  parts 
are  milled,  shaped,  and  ground  to  the 
close  fits  needed  in  this  class  of  ma- 

chinery. Materials  are  shown  under 
test  and  the  completed  machine  is 
finally  shown  at  work. 

Changes  in  Manning,  Maxwell  & 
Moore  Corporation 

At  the  regular  monthly  meeting  of 
the  board  of  directors  of  Manning, 
Maxwell  &  Moore,  Inc.,  held  on  May 
19,  1920,  Percy  M.  Brotherhood,  senior 
vice  president  of  the  corporation,  was 
appointed  executive  vice  president  with 
the  powers  and  duties  attaching  to  the 
duties  of  president,  succeeding  Alfred 
J.  Babcock,  resigned  on  account  of  ill 
health.  Mr.  Brotherhood  has  been 

actively  associated  with  Manning,  Max- 
well &  Moore,  Inc.,  for  over  twenty-five 

years  and  during  recent  years  has  been 
senior  vice  president  in  charge  of  the 
machine-tool  business  of  the  company. 
Eugene  Maxwell  Moore  was  recently 
elected  vice  president  in  charge  of 
foreign  sales.  Henry  D.  Carlton  was 
elected  a  director  of  the  corporation, 
following  his  recent  election  to  the 
office  of  vice  president  in  charge  of  the 
brass  goods  sales,  succeeding  the  late 
John  N.  Derby.  Robert  A.  Bole,  Pitts- 

burgh district  manager,  was  also 
elected  a  director. 

National  Engineering  Societies 
Growing  Rapidly 

The  membership  of  the  National 
Engineering  Societies  has  forged  ahead 
rapidly  since  the  signing  of  the  armis- tice. 

The  latest  membership  figfures  are  as follows : 

American  Society  of  Civil  Engineers, 
9,515  (May  4,  1920). 

American  Institute  of  Mining  Engi- 
neers, 8,532  (May  10,  1920). 

American  Society  of  Mechanical  En- 
gineers, 12,258  (May  14,  1920). 

American  Institute  of  Electrical  En- 
gineers, 11,345   (May  1,  1920). 

Society  of  Automotive  Engineers, 
4,798  (May  8,  1920). 

Critical  Ranges  of  Nickel  Steels 
The  Bureau  of  Standards  has  printed 

a  twenty-page  pamphlet  on  "Critical 
Ranges  of  Some  Commercial  Nickel 

Steels." 

This  pamphlet  may  be  obtained 
by  addressing  a  request  for  Scientific 
Paper  No.  376  to  the  Department  of 
Commerce,  Bureau  of  Standards,  Wash- 

ington. 

Licensing  of  Engineers  in  New 
York  State 

The  bill  for  the  licensing  of  profes- 
sional engineers  and  land  surveyors  in 

New  York  State,  was  passed  by  the 
Legislature  April  24,  and  signed  by  the 
Governor  on  May  14,  1920. 
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Patent  Office  Salary  Bill's 
Passage  Insured 

With  the  reporting  to  the  Senate  of 
the  bill  providing  for  an  increase  of  the 
force  and  salaries  in  the  Patent  Office 
and  the  measure  fixing  a  policy  for 
dealing  with  inventions  and  patents 
developed  by  Government  employees, 
the  final  enactment  of  these  important 

pieces  of  legislation  is  practically 
insured. 

The  bill  provides  for  a  net  increase  of 

$511,840  in  the  amount  to  be  paid  in 
salaries  to  Patent  Office  employees.  At 

the  present  time  the  Patent  Office  is  far 
behind  in  its  work  as  it  has  been  found 

impossible  to  keep  an  organization  of 
trained  men  with  the  existing  salary 
scale.  The  increase  of  salaries  is  more 

than  compensated  for  by  the  increase 
of  fees. 

The  Senate  already  has  passed  the 

bill  dealing  with  inventions  by  Govern- 
ment employees.  In  order  to  expedite 

that  measure,  however,  it  was  added  to 
the  bill  increasing  the  salaries  in  the 

Patent  Office,  thereby  throwing  that  bill 
into  conference  without  having  to  wait 

for  its  passage  by  the  House.  Since 
there  is  no  objection  to  the  measure  in 
the  House  it  is  practically  certain  to 

become  a  law.  The  reasons  for  enact- 

ing the  legislation  dealing  with  inven- 
tions developed  by  Government  em- 

ployees, and  other  matters,  are  as 
follows : 

The  reasons  for  the  enactment  of  this 
bill  and  its  aims  may  be  summarized  as 
follows; 

1.  There  is  no  fixed  or  general  policy 
dealing  with  inventions  and  patents  de- 

veloped by  Government  employees  in  the 
course  or  as  a  result  of  their  official  duties, 
and  consequently  no  governmental  admin- 

istrative machinery  for  translating  such  in- 
ventions and  patents  into  actual  public 

service. 
2.  In  cases  where  patents  are  developed 

bv  the  combined  efforts  of  Government  em- 
ployees and  others,  difficulties  at  present 

arise  concerning  the  administration  of  the 
same  because  of  the  conflict  between  the 
rights  of  the  inventors  and  those  of  the 
United   States. 

3.  There  is)  no  way  at  present  by  which 
patentees  in  or  outside  the  Government 
service  can  dedicate  their  patents  to  the 
public  with  the  assurance  that  the  public 
will  reap  the  full  benefit  therefrom,  because 
an  invention  covered  by  a  patent  so  dedi- 

cated does  not  interest  capital,  and  because 
it  may  be  excluded  from  public  use  by  pat- 

ents subsequently  taken  out  by  others. 
4.  Conditions  brought  about  by  the  war. 

causing  an  unprecedented  demand  for  in- 
ventions, and  the  industrial  developments 

and  readjustments  now  following  the  war. 
call  imperatively  for  guidance.  Also  the 
host  of  Inventions  developed  during  the  war 
in  the  many  Government  bureaus  and  other 
organizations,  primarily  for  war  purposes. 
t)ut  which  have  a  peace  application  of 
inestimable  Value,  should  be  co-ordinated, 
conserved,  and  translated  into  industrial 
use. 

5.  There  is  herewith  provided  a  means 
aimed  to  be  acceptable  to  the  medical  pro- 

fession of  patenting  and  consequently  prop- 
erly controlling  inventions  in  the  field  of 

medicine  and  surgery,  the  control  of  pat- 
ents by  private  interests  being  contrary  to 

the  ethics  of  the  medical  profession. 
6.  It  is  desirable  to  have  governmental 

administration  of  a  certain  type  of  patents, 
not  ordinarily  attractive  to  manufacturers, 
in  order  to  provide  production  of  needed 
devices  or  materials  for  governmental  or 
l)ublic  purposes.    

7.  The  President,  under  the  authority  of 
Congress,  has  set  a  precedent  for  the  pro- 

posed legislation  by  authorizing  and  direct- 
ing the  Federal  Trade  Commission  to  ad- 

minister enemy-owned   ratents. 
8.  The  patent  administration  here  con- 

templated provides  for  revenue  sufficient  to 
cover  the  expenses  of  its  operation. 

9.  Provision  la  made  for  some  re 
muneration  to  patentees,  to  stimulate  in- 
vention. 

Prospect  of  Trade  With 
Russia  Wanes 

Agitation  within  the  ranks  of  Ameri- 
can business  for  the  immediate  reopen- 
ing of  trade  between  the  United  States 

and  Russia  has  waned  considerably 
within  the  past  few  weeks  and  at  the 

State  Department  little  pressure  is  be- 
ing continued  by  export  interests  for 

Government  action. 
Lessened  interest  in  Russia  appears 

to  be  the  result  of  recent  advices  from 

Europe  to  the  effect  that  the  country 
is  not  as  attractive  as  American  busi- 

ness men  were  led  to  believe  by  reports 
of  agents  of  the  Soviet  government. 

Engineering  in  Russia  Given 
Attention 

On  Wednesday,  May  26,  1920,  in  the 

Engineering  Societies'  Building,  New 
York,  a  joint  meeting  of  the  various 

Spencer    the    Philosopher 

Opposed  Metric  System 

Herbert  .Spencer,  the  great  Eng- 
lish philosopher,  the  centenary  of 

whose  birth  has  just  been  observed, 
was  an  uncompromising  opponent 
of  the  metric  system.  A  clause  in 
his  will  provided  for  republishing 
his  pamphlet  against  the  system 
whenever  the  question  of  its  adop- 

tion should  come  up  in  Parliament. 
In  this  pamphlet  he  introduces  an 
argument  between  an  imaginary  ad- 

vocate of  the  system  and  himself, 
some  of  the  knotty  questions  he 
puts  being,  "What  do  you  propose to  do  with  the  circle  at  present 
divided  into  360  degrees?"  "Why do  you  not  make  ten  months  instead 
of  twelve?"  and  "You  have  not  pro- posed to  substitute  ten  hours  for 
twelve.  Why  not?"  To  which  last he  himself  replies  triumphantly. 
"People  will  refuse  to  replace  their 
old  watches  with  new  ones." 

American  Societies  of  Engineers  was 
held,  the  subject  being  the  resources 
and  the  engineering  of  Russia.  Walter 
N.  Polakov  of  the  A.S.M.E.  presided, 
while  N.  A.  Stephanoff,  president  of 
the  Russian  Society  of  America,  in  the 

first  speech  told  of  engineering  instruc- 
tion and  the  status  of  engineers  in 

Russia. 

W.  F.  Dickson,  director  of  the  Rus- 
sian Singer  Co.,  who  has  been  in  Russia 

for  over  20  years,  told  of  some  of  the 
achievements  of  Russian  engineers. 
J.  M.  Goldstein,  Professor  of  Eco- 

nomics, Moscow  University,  gave  an 
illustrated  lecture  upon  the  resources 
of  Russia  and  the  development  of  them 
in  the  past. 

All  of  the  men  who  spoke  pointed 
out  the  value  to  the  engineering  pro- 

fession of  a  liaison  between  the  engi- 
neering societies  of  Russia  and 

America,  and  they  urged  co-operation 
in  engineering  affairs  for  the  advantage 
of  both  countries. 

The  Page  Steel  and  Wire  Co.,  New 
York,  announces  chan.re  of  its  central 
district  sales  office  from  29  South  La 
Salle  Street  to  208  South  La  Salle 
Street,  Chicago. 

Tentative   Program   for   the  Na- 
tional Conference  of  Busi- 

ness Paper  Editors 
The  program  for  the  National  Con- 

ference of  Business  Paper  Editors,  to 
be  held  at  the  Congress  Hotel,  Chicago, 
111.,  on  June  4,  1920,  is  announced  as 
follows : 

(Papers  will  be  limited  to  15  minutes,  the 
opening  discussion  to  5  minutes  and  all 
other   discussions  to   3   minutes,) 

Morning  Session 

9:30  a.m.     Registration. 
9:45  a.m.     A  word  of  welcome  by  Clay  C. 

Cooper,     Mill     Supplies,     Chair- 
man,   Business    Paper    Editors' Association   of  Chicago. 

10 :00  a.m.  Improving  the  Appearance  of 
our  Editorial  Pages  <a  dis- 

cussion of  the  possibilities  of 
raising  the  standards  of  typog- 

raphy, illustrations  and  make- 
up to  make  our  papers  more 

attractive  and  interesting  to 
the  busy  reader),  by  C.  J. 
Stark,  managing  editor.  Iron 
Trade  Review,  Cleveland. 
Discussion  led  by  B.  H.  Ikert. 
editor.  Motor  Age,  Cleveland. 

11 :0u  a.m.  Where  To  Get  Editors  (Jour- nalists versus  technical  or 
trade  specialists),  by  F.  M. 
Feiker,  vice-president,  McGraw- 
Hill  Co.,  Inc.,  New  York. 
Discussion  led  by  E.  T.  How- 
son,   Railway  Age,  Chicago. 

11 :45  a.m.  How  1  Expand  My  List  of  Con- 
tributors, by  Charles  Dobbs, 

The  Insurance  Field,  L«ulsville. 

Ky. 

Discussion  led  by  A.   H.   Bray- 
ton,    Merchants    Trade  Journal, 
Des    Moines.    Iowa. 

A  question   box   will   be  open   during  the 
morning  session  for  the  receipt  of  questions 
which    will    be    answered    at    the    afternoon 
session. 

1  :00  p.m.     Buffet    luncheon    at    the    Con- 
gress Hotel,  as  guests  of  the 

Business  Editors  jifesociation 
of  Chicago. 

Afternoon  Session 

2  :00  p.m.     Executive  session  to  discuss  the 
real  facts  concerning  the  pres- 

ent   situation    and    the    future 
business    outlook    in : 
(Scheduled    discussions    limited 
to   7    min..  others    to   3    min.) 
The    Iron    and    Steel    Field — W. 
W.  Macon.  Iron  Age.  New  York. 
The    Engineering  -  Construction 
Field — H.  P.  Gillette.  Engineer- 

ing   d    Contracting,    Chicago. 
The      Automotive       Industry — 
Clyde  Jennings,  Automotive  In- dustries,  New   York. 
Agriculture  and   Food  Products 
— ^Alson      Secor,      Successful 
Farming,  Des  Moines.  Iowa. 
The  Financial  &  Banking  Field 
— J.  M.  Regan,  Bankers  Month- 

ly, Chicago. Business  Conditions  in  the  For- 
eign Field — A.  D.  Anderson, 

Boof  rf  Shoe  Recorder,  Boston. 
The  Transportation  Field — Samuel  O.  Dunn,  Railway  Age. Chicago. 

The  Field  of  General  Business 
—  L.  R,  Thomas,  Factory, 
Chicago. 

3  :30  p.m.  The  Duty  of  the  Editor  in  In- 
terpreting the  Present  Business 

Situation  for  His  Readers, 
by  Richard  H.  Edmonds.  Man- 

ufacturers   Record,    Baltimore. 
Evening  Session 

6 :30  p.m.  Informal  dinner  at  the  Con- 
gress Hotel,  to  which  members 

of  the  business  departments 
of  the  trade  and  technical  pa- 

pers will  also  be  invited.  Doug- 
las Malloch.  .A.merican  Ltimber- 

man,  toastmaster. 
8 :00  p.m.  The  Paper  Situation  and  the 

Outlook  for  the  Future,  by  B. 
W.  .\nderson.  Whitaker  Paper 
Co..  Chicago. 

8 :45  p.m.  A  discussion  of  the  Break- down in  the  Postal  Service  and 
its  Remedy,  led  b>-  E.  C.  Hole. 
American  Lumberman,  Chi- cago. 
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The  Electric  Rod  Mills,  Inc.,  Rome, 
N.  Y.,  has  been  merged  with  the  Rome 
Wire   Co.,   Rome,   N.   Y. 

The  Clark  Equipment  Co.,  Buchanan, 
Mich.,  manufacturer  of  high-speed 
drills  and  tools,  will  continue  its  policy, 
granting  vacations  with  pay  to  all  its 

employees.  All  employees  with  the  com- 
pany for  one  year  will  be  allowed  one 

wesk's  vacation  with  full  pay;  vacations 
start  en  June  1. 

The  Worthington  Pump  and  Machin- 
ery Corporation,  New  York,  announced 

that  in  addition  to  the  well-known  lines 
of  hydraulic  machinery  which  it  has 
manufactured  since  1840,  it  has  now 

completed  preparations  to  furnish  im- 
proved water-power  machinery  of  all 

capacities  for  low-,  medium-  and  high- 
head  service,  including  oil-pressure 
system,  water-wheel  governors  and 
other  auxiliaries. 

The  Rome  Manufacturing  Co.,  Rome, 
X.  Y.,  has  increased  its  capital  from 
$850,000  to  $3,000,000.  P.  C.  Thomas, 
Rome,  N.  Y.,  is  president. 

To  render  more  efficient  service  and 

distribution  in  the  Southwest  territory, 
the  Chicago  Flexible  Shaft  Company 
has  opened  a  St.  Louis  office  in  the 
Railway  Exchange  Building,  in  charge 
of  Otto  Bersch  and  Jack  Stroman,  both 
of  whom  are  capable  metallurgical 
engineers. 

The  Precision  and  Thread  Grinder 
Manufacturing  Co.,  Philadelphia,  Pa., 

manufacturer  of  the  Multi-Gi-aduated 
Precision  Grinding  machines,  announces 
that  the  United  States  patent  on  the 
machine  was  issued  May  1,  1920. 

The  Standard  Electric  Tool  Co.,  of 
Cincinnati,  Ohio,  has  opened  a  branch 
office  for  the  New  York  district  in  the 
Grand  Central  Palace,  44th  St.  and 
Lexington  Ave.,  New  York. 

The  Henry  &  Wright  Manufacturing 
Co.,  of  Hartford,  Conn.,  manufacturer 

of  its  ball-bearing  sensitive  drilling  ma- 
chines and  dicing  machines,  is  now 

occupying  the  offices  and  showroom 
formerly  leased  by  Hill,  Clarke  &  Co., 

Inc.,  at  136  Cedar  St.,  New  York.  Be- 
sides its  own  product  it  vdll  carry  a 

complete  line  of  machine  tools. 

K-G  Welding  and  Cutting  Co.,  of  556 
West  34th  St.,  New  York,  manufac- 

turer of  welding  and  cutting  appara- 

tus, has  opened  a  sales  office  at  12-14 
E.  Harrison  St.,  Chicago,  111.,  in  order, 
to   accommodate   its   western   trade. 

Westinghouse,  Church,  Kerr  &  Co., 
Inc.,  has  announced  the  removal  of  its 
offices  from  37  Wall  St.,  to  125  East 

46th  St.,  New  York. 

Kimelblatt,  Ross  &  Sisti,  Inc.,  has 
announced  that  after  June  1  it  will 

occupy  new  quarters  at  117  Charles  St., 
New  York. 

Hardinge  Brothers,  Inc.,  of  Chicago, 
111.,  manufacturer  of  the  Cataract  line 
of  precision  bench  lathes,  is  now  being 
represented  in  New  York  by  the  Henry 
&  Wright  Manufacturing  Co. 

N.  N.  Baad,  who  formerly  had 
charge  of  the  heat-treating  department 
at  the  De  La  Vergne  Machine  Co.,  of 

New  York,  has  resigned  to  accept  a  po- 
sition as  sales  and  service  engineer  with 

the  F.  A.  Calhoun  Co.,  76  Montgomery 
St.,  Jersey  City,  N.  J. 

J.  J.  Sheehan  has  been  made  head  of 

the  curry  department  of  the  Graton  & 

Knight  Manufacturing  Co.,  of  Worces- 
ter, Mass.,  leather  belting  manufac- turer. 

Frank  Suess,  formerly  New  York 
manager  for  Hill,  Clarke  &  Co.,  Inc., 
is  now  connected  with  Henry  &  Wright 

Manufacturing  Co.  in  the  same  ca- 

pacity. 

E.  E.  Baldwin,  of  New  York  and 
formerly  employed  by  the  Eagle  Lock 
Co.,  has  taken  up  his  duties  as  sales 

manager  with  the  Corbin  Screw  divi- 
sion of  the  American  Hardware  Co. 

Mr.  Baldwin  is  a  brother  of  Carl  H. 

Baldwin,  a  vice  president  of  the  Ameri- 
can Hardware  Co. 

B.  L.  Clegg,  who  has  been  connected 
with  the  Westinghouse  Electric  Co.,  of 
265  Broadway,  New  York,  for  the  last 
eleven  years,  is  now  associated  with  the 

industrial  department  and  is  specializ- 
ing in  motors  adapted  for  machine shops. 

L.  M.  Baker  has  resigned  as  super- 
visor of  sales  in  the  motor  equipment 

division  of  the  Hyatt  Roller  Bearing 
Co.,  to  accept  the  position  as  exclusive 
representative  in  the  State  of  Michigan 
for  the  Dittmer  Gear  and  Manufac- 

turing Corporation,  Lockport,  N.  Y. 
Mr.  Baker  was  also  associated  with  the 

Bearing  Service  Co.,  as  well  as  being 
sales  manager  of  the  United  Motors 
Service  Co.,  Inc.  He  will  have  his  head- 

quarters in  the  Book  Building,  .Detroit, 
Mich. 

The  Railway  Supply  Manufacturers  Asso. 
ci«tion  "Will  hold  an  exhibit  on  Younir's 
Pier  at  Atlantic  City.  June  9  to  16,  in  con- 

junction with  the  annual  mechanical  con- 
ventions of  the  American  Railway  Associa- 

tion. Many  of  the  leading  machine-tool 
builders  of  the  country  will  be  among  the 
330  or  more  exhibitors. 
The  American  Drop  Forge  Asssociation 

will  hold  a  meeting  at  the  Hotel  Marlboro- 
Blenheim.  Atlantic  City.  N.  J.,  on  June  17. 
18  and  19.  E.  J.  Frost,  of  the  Frost  Gear 
and  Forge  Co.,  Jackson,  Mich.,  is  president. 

The  American  Society  for  Testing  Mate- 
rials will  hold  its  next  annu.il  meeting  dur- 

ring  the  week  of  June  21,  1920,  at  the  New 
Monterey  Hotel,  Ashury  Park,  N.  J.  This 
pociety  has  its  headquarters  in  the  Engi- 

neers' Club  Building,  1315  Spruce  St., 
Philadelphia,  Pa.  C.  L.  Warwick  Is  the  sec- 

retary and  treasurer. 
The  Society  of  Automotive  Engineers  will 

hold  its  annual  summer  meetinn  at  Ottawa 
Beach,  Mich,,  on  June  21-25,  inclusive. 

The  American  Steel  Tre«tcrs'  Society will  hold  a  convention  in  Philadelphia.  Sept. 
14  to  18.  J.  A.  Pollak.  of  the  Pollak  Steel 
Co.,   Cincinnati,   Ohio,   is   the  secretary. 
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IRON  AND  STEEL 

PIG  IRON — Quotations  compiled  by  The  Mattliew  Addy  Co.: 
CINCINNATI 

Current 
No.  2  Southern       »45. 60 
Northern  Basic          42.80 
Southern  Ohio  No.  2          46.80 

NEW  YORK— TIDEWATER  DELIVERY 
2X  Virginia  (Silicon  2.25  to  2.75)         49 ,  65 
Southern  No.  2  (Silicon  2.25  to  2.75)         49.70 

BIRMINGHAM 
No.  2  Foundry   42. 00@44 . 00 

PHILADELPHIA 

Eastern  Pa.,  No.  2x,  2. 25-2.75 sR   46@.48  25* 
Virginia  No.  2          45.00* 

One 
Year  Ago 

$30.75 27.55 28.55 

31.90 

33.95 

26.75 

30.65 30.85 

30.90 
30.90 

Basic    44  .  50t 

Grey  Forge   ,    43 .  50* 
CHICAGO 

No.  2  Foundry  local    44.25  27.25 
No.  2  Foundry,  Southern    47.00  31.75 

PITTSBURGH,  INCLUDING  FREIGHT  CHARGE  FROM  VALLEY 

No.2Foundry    45.65  28.15 
Basic    44.40  27. |5 
Bessemer   

MONTREAL 
Silicon  2.25  to  2.75%   

*  F.o.b.  furnace,    t  Delivered. 

44.40 

44.90 

43.25 

29.35 

STEEL  SHAPES— The  following  base  prices  per  100  lb.  are  for  structural 

shapes  3  in.  by  J  in.  and  larger,  and  plates  J  in.  and  heavier,  from  jobbers*  ware- houses at  the  cities  named: 
.   New  York   

One       One 
Current  Month    Year 

Ago       Ago 
Structural  shapes....  $4. 47     $3.97     $3.47 
Soft  steel  bars      4.62        4.12        3.37 
Soft  steel  bar  shapes..   4.62        4.12        3.37 
Soft  steel  bands      5.82       5.32       4.07 
Plates,  }  to  1  in.  thick  4.67       4.17       3.67 

BAR  IRON — Prices  per  100  lb.  at  the  places  named  are  as  follows: 
Current  One  Year  Ago 

Mill,  Pittaburgh        $4.25  $2.35 
Warehouse,  New  York          4 .  57  3 .  37 
Warehouse,  Cleveland          3. 52  3. 22 
Warehouse,  Chicago          3 .  75  3.37 

SHEETS — Quotations  are  in  cents  per  pound  in  various  cities  from  warehouse; 
also  the  base  quotations  from  mill : 

  New  York  - 

^-Cleveland-^ -—Chicago.^ 
One One 

Current    Year Current     Year 

Ago 
Ago 

$5.50         $3.37 $3.97     $3.47 5.00           3.27 3.87       3.37 3.27 
3.87       3.37 

6.25           
5.00           3.57 4.17       3.67 

Large 
Mill   Lots 

Blue  Annealed  Pittsburgh  Current 

No.  10    3  55-6  00         7.12(a8  00 
No.  12   m    3.60-6  05         7.17(i'i8  05 
No.  14    3.65-6   10         7  22(*8    10 
No.  16    3.75-6.20         7.32@8.20 

Black 

Noa.  18and20    4.15-6.30         8.50(S)9.50 
Nos.  22and24    4  20  6  35         8.55(a.9.55 
No.  26    4  25-6  40         8.60@9.60 
No.  28    4.35-6.50        8.70(^9.70 

Galvanized 
No.  10    4.70  7.50 
No.  12    4  80  7.60 
No.  14    4  80-7  60 
Nos.  I8and20    5.10  7  90 
Nos,  22and24    5.25-8  02 
No.  26    5  40-8  20 
No.  28    5  70-8.50 

One 
Year  Ago  Cleveland  Chicago 4  57 

4.62 
4  67 

4.77 

5.30 
5  35 5.40 
5.50 

7  55 
7.65 
7.70 
7.80 

8  20 
8  25 
8  30 
8.40 

7.02 7.07 

7.12 
7.22 

7  80 
7  85 

7.90 
8.00 

9  75(ail.OO       5.50  8.50  8.15 
9.85@11  00       5.55  8.60  8.20 
9.85(ail.l0       5.60  8.60  8.35 

10    10(ail.40       5.90  8  90  8.65 
I0.25@il   55       6.05  9  05  9.05 
10  40Win    70       6.20  9.20  9  20 
10  70C",  12  00       6  50  9  50  9.50 

.\cute  scat  city  in  sheets,  particularly  black,  galvanized  and  No.  16  blue  enameled. 
Automobile  sheets  are  unavailable  except  in  fugitive  instances,  when 
prices  are  9.45c  per  lb.  for  No.  16;  9.50  for  Nos.  18  and  20,  and  9.55c  for 
Nos.  22  and  24. 

COLD  FINISHED  STEEL— Warehouse  prices  are  as  follows: 
New  York  Chicago  Cleveland 

Round  shafting  or  screw  stock,  per  1 00  lb.  > 
base        $6.25  $5.80  $6.00 

Flats,  square  and  hexagons,  per  100  lb. 
base         6.75  6.30  6.50 

DRILL  ROD — Discounts  from  list  price  are  as  follows  at  the  places  named: Per  Cent. 

New  York         55 
Cleveland          50 
Chicago    50 

SWEDISH  (NORWAY)  IRON— The  average  price  per  1 00  lb.,  in  ton  lots  is: 
Current  One  Year  .4go 

New  York   
Cleveland     

Chicago   ._   
In  coils  an  advance  of  50c.  usually  is  charged. 
Domestic  irc:^  (Swedish  analysis)  is  selling  at  12c.  per  lb. 

$20.00 
$25.50-30.00 20.00 20.00 

21.00 16.50 

WELDING  MATERIAL  (SWEDISH)— These  prices  are  the  best  wo  have 
been  able  to  obtain  for  Swedish  welding  materials,  of  which  it  is  reported  that 
very  little  are  on  the  market. 

Cast-iron   Welding   Rods 

A  by  12  in.  long        14.00 
I  by  19in.  long        12.00 
|byl9in.  long        10.00 

2t.OOto30.00         Jby2lin.long        10.00 

Welding  Wire 

I.H.ft.  J.A,  A  •■ 
No.  8,  A  and  No.  10.. 

N ).  12   No.  14  and  A". 
>.  18   
..20   Special  Welding  Wire,  Coated 

No.  20    i    33  00 
A        30.00 

Domestic— Welding  wire  in  100-lb.  lots  sells  as  follows,  f.  o.b.  New  York:  A. 
8ic.  perlb.;},  8c.;  A  to  1,  71c. 

MISCELLANEOUS  .STEEL — The  following  quotations  in  cents  perpoundare 
from  warehouse  at  the  places  named: 

New  York  Cleveland  Chicago 
Current  Current  Current 

Openhearth  spring  steel  (heavy)   6.50<a7  00  8.00  9  00 
Spring  steel  (light)      11.50  11.00  12.25 
Coppered  bessemer  rods        9 .  00  8 .  00  6 .  75 
Hoop  steel       6.07  6.50  5.32 

Cold-rolled  strip  steel   .'      12.50  8.25  10.75 Floor  plates       6.80  6.00  6.77 

PIPE — The  following  discounts  are  to  jobbers  for  carload  lots  on  the  Pitts- 
burgh basing  card,  discounts  on  steel  pipe,  appl>'ing  as  from  January  14,  1920, 

and  on  iron  pipe  from  January  7,  1 920. 

Steel  BUTT  WELD  Iron 
Inches            Black  Galvanized             Inches  Black     Galvanized 

i.  i  and  i       47%  20}%                 J  to  1J  34J%            18)% 
to 'j.'.'.; ;;:;;;  54%  4u% 

LAP  WELD 

2   ^       47%  34}%  2  28}%  14}% 
2Jto6       50%  37}%  2}to6  30}%  17}% 

BUTT  WELD,  EXTRA  STRONG  PLAIN  ENDS 

t.  I  and  1       43%  25}%  ftoj  34}%  I9}%       48%           35}% 
to  1}       52%           39}% 

LAP  WELD,  EXTRA  STRONG  PLAIN  ENDS 

2   •       45%  33}%  2  29}%  I6}% 
2}  to  4       48%  36}%  2)  to  4  31}%  19)% 
4ito6..  ,       47%  35}%  4}  to  6  30}%  18)% 

Stock  discounts  in  cities  named  are  as  follows: 

New  York  C^leveland  Chicago 
Black        Galv.       Black       Galv.       Black      Galv. 

1  to  3  in.  steel  butt  welded.    40%  24%  40%  31%        54%        40}% 
2}  to  6  in   steel  lap  welded.    35%  20%  42%  27%        50%        37}% 

Malleable  fittings.  Class  B  and  C,  banded,  from  New  York  stock  sell  at 
plus  32%.    Cast  iron,  standard  sizes,  net. 

METALS 

MISCELLANEOUS  METALS— Present  and  past  New  York  quotations  in 
cents  per  pound,  in  carload  lots: Current  Month  Ago  Year  .\go 

Copper,  electrolytic            19.25  18.50  16  50 
Tin  in  5-ton  lots           50  00  61.00  72  50 
Lead              8.80  8.87}  5  25 

Spelter             7.50  8.50  6.'50 
ST.  LOUIS 

I'Cad    8  60  8.50  5  00 
Spelter    7.50  7.95  6.25 

At  the  places  named,  the  following  prices  in  cents  per  pound  prevail,  for  1  ton 
or  more:  „,  . 

. —  LtiiraE'*> — • ■   New\ork   .        '-Cleveland—  .Aprils 
Cur-     Month     Year  Cur-  Year      Cur-        V,-:u 
rent        Ago        Ago  rent  Ago        rent        .Ag,. 

(3opper sheets,  base. .   29.50     29.50     23.00  32.00       24.50     36.00     26  00 

Copper  wire  (carload 
lots)     31.25     29  25     23.00         29.50         24  00     27  00     22  00 

Brasssheets      27.50     26  50     20.50         29.00         24.00     27  00     21   50 
Brasspipe     32.00     32.00     30  75         34.00         31.00     35  00     3100 
Solder  (half  and  halO 

(caselots)      43.00     39  00     38.00        40.50         43.00     38.00     39  00 

Copper  sheets  quoted  above  hot  rolled  16  oz.,  cold  rolled  14  o«.  and  hea\-ier, 
add  2c.:  polished  takes  5c.  per  sq.ft.  extra  for  20-in.  widths  and  under-  over  20 

in.,  7}c. 

BRASS  RODS — The  following  quotations  are  for  large  lots,  mill.  100  lb.  and 
over,  warehouse;    net  extra: Current  One  Year  .Ago 

MUl       23.75  18  00 
New  York       23.75  19  50 
Cleveland        27. 00  24   00 
Chicago       26.00  24  00 
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THE  Spaulding  Chain  i   1  movement     of     the     studs 
Co.,     of     Bloomfield,  _,,              t     n       i.    ■            ™            t             ±  within  the  tubes  of  the  in- 
,,     T               i>    i.  The  use  of  roller  chain  as  a  means  of  power  trans-  ,.  ,        t-.    ,    •           ,•   , 
N.    J'.,    manufacturer  ,            .,,  .            _         i-     i       i.     ̂   ̂ -  ner  links.     Each  inner  hnk ...       „\  mission  has,  within  a  comparatively  short  time,  .                    /i      f    i          -a 

.    .                ?, , .               "  been  greatly  augmented  by  the  application  of  the  ,           ,         ,   ,             ,   ̂     ̂ mission,   are   fitting   up   a  ,-v.          .       ̂       7      j.      *             j     n.       ■  bars,    two    tubes   and   two 
,             '           1.         ?       i,  chain  to  motor   trucks,  tractors,   and  other  in-  ■,,           ,                     ,  ,      . 
large    new    shop    for    the  term,l-combustion-motor-driven  machinery.     The  rollers ;  shown  separately  at manufacture  of  roller  chain  .       .              t-       n                      *       7     i,  -A  and  assembled  at  B,  in 
.                            f       +      b  ^''•''"vice  is  exceptionally  severe,  not  only  because  Tf"      1       Af  r"           h ,   .       .  of  the  neces.sity  for  transmitting  the  maximum  .,           .       ,.  ,           ,, 
and  tractors.  -j.     t      „■   ut    u  1.  t                *j  the   outer   link,   partly   as- „,      J           ,  „       ,    •    J,  energy  per  unit  of  weight,  out  to  a  greater  de-  ,,    ,            .\.         ̂   ̂ 

The  demand  for  chain  for  j^^^^^^^       ̂ ,^^  ̂ ^^^^^  ̂ ^  ̂^,^  .^^^  ̂^  .^  ̂ ^^.^  sembled ;  consisting  of  two 

this    purpose    far    exceeds  "                     machinery  is  subjected  ®'^^    ̂ ^^^'    ̂ "^^   ̂ ^^^^   ̂ ^^ 
the  present  productive  ca-  '                   '  two  cotter  pins.    The  studs 
pacity  of  the  makers,  and  _   1      are   cut   off   and    the   ends 
orders  are  booked  for  de-  rounded    in    an    automatic 
livery  far  in  the  future.    The  chain  made  by  the  SpauM-     screw    machine.      There  are    no    shoulders    on    these 
ing  Co.  does  not  differ  materially  from  that  made  by      studs;   experience  having  shown  that  the  shoulder  in- 
other  makers,  some  of  whose  machinery  and  processes      troduces  a  weak  point  in  the  chain  that  is  entirely  un- 
have  been  described  in  this  paper,  but  they 
have  developed  special  tools  and  methods 
to  meet  their  own  peculiar  requirements 
that  may  possible  be  of  interest  to  our 
readers.  The  component  parts  of  the 
Spaulding  Chain  are  shown  in  Fig.  1. 
There  are,  of  course,  two  forms  of  link 
used  to  make  up  this  chain:  the  inner 
link,  which  carries  the  rollers  (hat  come 
in  direct  contact  with  the  sprocket  teeth 
and  thus  form  the  actual  working  mem- 

bers of  the  chain;  and  the  outer  link, 
which  serves  to  string  the  working  links 
together.  While  the  outer  links  are  sub- 

ject to  the  same  tensile  strain  as  the  inner 
links,  they  do  not  come  in  contact  with 
anything  and  consequently  the  wear  from 
friction  is  limited  to  a  very  slight  turning 

BURRING    THE 

TUBES 

necessary.  The  only  machine  operation 
on  the  stud  after  it  comes  from  the  screw 
machine  is  the  drilling  of  the  cross-hole 
for  the  cotter  pin,  and  this  is  done  on 
the  semi-automatic  machine  shown  in  Fig. 
2.  In  this  machine  six  drill  spindles  run 
continuously,  while  a  two-position  recip- 

rocating fixture  before  them  holds  twelve 
pieces  to  be  drilled.  The  operator  has 
only  to  remove  six  drilled  pieces  and  insert 
six  undrilled  ones  while  the  drills  are 
working  on  the  other  six.  When  the  drill 
recedes  the  fixture  unlocks  and  moves 
back  while  the  twelve  levers,  shown  in  the 

picture  under  the  operator's  hands,  move 
to  the  right  through  an  angle  of  about  30 
deg.  in  which  position  they  move  forward, 
closing    the    jaws    on    the    pieces    to    be 

FIG.  1.     PARTS  OF  .SPAUtDING  ROLLER 
CHAIN 

FIG.   2. SEMI-AUTOMATIC  MACHtNE  FOR  DRILLING 
COTTER-PIN  HOLES 
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FIG.  4.     THE  BLANKING  TOOLS 

drilled  and  at  the  same  time  locking  the  fixture  against 
the  drill  pressure.  The  drills  are  moved  forward  to 
their  work  by  intermittent  cams. 

The  movement  of  the  fixture  carries  the  six  drilled 

pieces  out  of  the  line  of  drills  while  bringing  into  line 
the  six  that  the  operator  has  just  loaded.  At  the  same 
time  the  jaws  holding  the  finished  work  are  released. 
The  operator  now  takes  out  the  drilled  studs  and  puts  in 
others,  ready  for  the  reverse  movement. 

Little  Trouble  from  Drill  Breakage 

The  drills  work  under  a  flood  of  lubricant,  and  the 
intermittent  movement  imparted  to  them  by  the  cam 
keeps  them  fairly  free  from  chips;  therefore  there  is 
little  trouble  from  drill  breakage.  The  operator  is  kept 
busy  loading  and  unloading  the  fixture,  the  movement  of 
which  is  continuous.     It  can  be  arranged,  however,  to 

FIG.  5.     THE  PIERCING  TOOLS 

stop  after  each  reversal,  in  which  case  it  is  started  with 
a  pressure  on  a  foot  treadle. 

The  tubes  and  rollers  are  also  products  of  the  auto- 
matic screw  machines  and  come  from  these  machines 

complete  except  for  a  burring  or  chamfering  operation 
to  break  the  corners  of  the  holes.  The  burring  is  done 
by  means  of  a  countersink  in  the  chuck  of  a  sensitive 
drill  press. 

Several  rollers  are  stacked  in  a  clamp  as  shown  in  Fig. 
3,  being  held  by  the  pressure  of  a  thumbscrew  at  the 
end.  Other  sizes  of  clamps  are  used,  some  being  made 
to  take  two  rows  of  rollers.  The  countersink,  or  bur- 

ring tool,  is  so  constructed  that  it  cannot  cut  too  deep. 
The  side  bars  are  made  from  a  selected  grade  of  cold- 

rolled  steel,  being  blanked,  two  at  a  stroke,  in  tools  like 
those  shown  in  Fig.  4.  The  stock  is  fed  through  by 
hand  and  located  by  a  finger  stop  that  is  tripped  by  a 
stud  on  the  punch  pad.  The  blanking  tools  are  .set  in  a 
substantial  pillar  press,  which  insures  accurate  align- 

ment and  long  life  to  the  tools.  Piercing,  swaging,  and 
shaving  tools  are  set  in  the  same  design  of  pillar  press. 

The  Piercing  Tools 

A  set  of  piercing  tools  is  shown  in  Fig.  5.  The  pieces 
are  fed  in  from  the  front  to  a  stop  and  are  ejected  after 
piercing  by  a  spring  knockout  in  the  stripper.  Two 
spring-actuated  plungers.  A,  Fig.  5,  are  set  horizontally 
in  the  stripper  block  with  their  inner  ends  projecting  per- 

haps A  in.  beyond  the  vertical  face  of  the  block.  They 
are  high  enough  above  the  surface  of  the  die  so  that  a 
blank  will  pass  freely  under  them,  and  their  lower  edges 
are  bevelled. 
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VlCr.   9.      I'UTTIXC;   SECONlJ DH  t).N    INNER  LINK 

When  the  punches  rise  they  naturally  bring  up  a 
pierced  blank  with  them  until  the  latter  is  stopped  by 
the  under  face  of  the  stripper.  In  coming  up  this  far 
the  blank  strikes  the  bevelled  edges  and  forces  the 
plungers  back  against  the  action  of  their  springs.  As 
soon  as  the  punches  draw  clear  out  of  the  blank,  the 
tension  of  the  spring  snaps  the  plungers  forwara  until 
they  are  stopped  by  the  collars  on  their  outer  ends,  and 

FIG.  7.     THE  STAMPING  TOOLS 

the  sudden  movement  shoots  the  freed  blank  to  the  left 

out  of  the  tools,  and  against  a  sheet-metal  hood  which 
deflects  it  into  a  box  on  the  floor.  Fig.  6  shows  the 
piercing  tools  in  operation. 

Each  outer  link  is  stamped  with  the  firm's  trade 
mark,  the  tools  for  stamping  being  shown  in  Fig.  7. 
The  stamp  is  in  the  lower  die  and  is  free  to  move  up 
and  down ;  resting  in  its  lower  posi- 

tion upon  a  support  suflSciently  sturdy 
to  withstand  the  pressure  necessary 
to  stamp  the  impression  into  the  work, 
but  capable  of  being  adjusted  to  give 
the  desired  impression  on  the  work. 

The  support  is  cut  away  in  the  cen- 
ter to  allow  the  lever  A  to  extend 

under  the  stamp.  When  the  press 
gate  comes  down  the  hinged  latch  B 
hooks  under  the  projecting  end  of  the 
lever  A  and  as  the  gate  rises  the  stamp 
rises  with  it  lifting  the  link  out  of  the 
depression  in  the  die  and  allowing  it 
to  be  pushed  endwise  out  of  the  die  by 

FIG.  11.     THE  CHAIN  JACKING  MACHINE 

the  next  incoming  link.  The  stamp  does  not  get  in  the 
way  of  the  incoming  link  for  the  reason  that  it  lifts  but 
a  veiy  slight  amount  and  almost  immediately  drops  back 
again;  the  movement  being  just  sufficient  to  knock  the 
stamped  link  out  of  the  die. 

The  feed  is  by  lever  and  slide,  driven  from  the  usual 
disk  on  the  press  shaft.  The  inclined  stack,  or  hopper. 
of  sheet  metal,  was  not  in  place  when  the  picture  was 

made.  The  opening  in  the  cover  plate 
through  which  the  links  drop  in  front 
of  the  feeding-in  slide  may  be  seen  at 
C,  and  immediately  in  front  of  it  at 
D  a  spring  finger  holds  the  pieces  from 
being  thrown  too  far  forward  by  their 
momentum. 

A  swaging  operation  is  performed 
on  the  inner  links,  rounding  the  inner 
edges  of  the  blank  especially  near  the 
center  of  the  link,  for  the  purpose  of 
lessening  or  eliminating  the  possibility 

of  having  a  link  "hang  up"  on  a 
sprocket  tooth.  The  tools  used  are 
similar  in  design  to  those  already 
shown,  but  the  surfaces  that  bear  the 
brunt  of  the  pressure  are  made  upon 
the  ends  of  inserted  pieces  so  that 
they  may  be  easily  renewed. 

The  individual  links  are  assembled 

in  a  press.  Fig.  8  shows  the  first  oper- 
ation in  the  assembly  of  the  outer  links.  The  two 

studs  are  placed  in  a  clamping  fixture,  the  side  bar 
placed  over  them  and  forced  down  by  the  upper  tool. 
There  is  no  shoulder  on  the  studs,  the  relative  position. s 
of  the  parts  being  determined  by  the  assembling  fixture. 

From  this  stage  they  go  to  an  electric-welding  opera- 
tion where  they  are  held  in  special  devices  in  the  weld- 

FJG.    10.      ASSEMBLING  THE   CHAIN 
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ing  machines,  which 
are  arranged  to 
make  the  two  welds 
consecutively  instead 
0  f  simultaneously. 
The  method  of  weld- 

ing consecutively  of 
course  requires  more 
time,  but  it  w  a  s 
found  that  the  cur- 

rent flow  could  not 

be  satisfactorily  con- 
trolled when  there 

were  two  paths  for 
it  to  follow  and  it 
sometimes  happened 
that  one  joint  would 
get  more  than  its 
share  of  current, 
leaving  the  other  one 
with  a  poor  weld  or 
no  weld  at  all. 

As  there  is  no  way  of  testing  the  strength  of  the  weld 

without  destroying  the  link,  the  consecutive  method 

was  adopted,  and  one  can  be  pretty  sure  of  a  good  weld 
every  time. 

The  first  operation  in  the  assembly  of  the  inner  link 

is  performed  in  the  same  manner  as  upon  the  outer  one. 

The  second  operation  is  shown  in  Fig.  9.  The  tools  are 

very  simple,  the  lower  one  being  merely  a  gaging  sup- 
port for  the  partly  assembled  link.  The  operator  puts  « 

the  rolls  in  place  over  the  tubes  as  shown  in  the  picture ;  ̂ 
puts  the  side  bar  on  the  upper  tool,  where  it  is  held  by 

a  small  spring  which  may  be  seen  at  A,  and  trips  the 
press. 

The  upper  tool  has  a  pair  of  short,  piloted  studs  upon 

which  the  side  bar  is  placed,  and  when  the  press  gate 

comes  down,  the  pilots  enter  the  tubes  and  bring  them 

into  alignment  with  the  holes  in  the  side  bar  so  that 

there  is  no  possibility  of  their  not  entering  properly. 

The  assembling  of  the  links  into  the  completed  chain 

is  shown  in  Fig.  10.  The  first  part  of  this  operation  is 

the  stringing  together  of  the  completely  assembled  inner 

links  by  means  of  the  partly  assembled  outer  ones.  This 

is  entirely  a  hand  operation  and  is  performed  on  the 

bench  immediately  to  the  right  of  the  press  shown  in 

Fig.  10.  As  fast  as  the  chains  are  made  up  to  their 

specified  lengths,  they  are  run  into  the  grooves  in  the 

receiving  board  shown  to  the  right,  from  whence  they 

are  pulled,  one  link  at  a  time,  by  the  operator  as  the  as- sembling proceeds. 

After  assembling,  the  chains  are  put  on  the  jacking 

'  machine  shown  in  Fig.  11,  and  run  for  a  certain  length 
of  time  to  limber  them  up  and  bring  all  the  joints  to  a 

proper  bearing.  At  the  same  time  any  defect  in  the 

chain  will  show  up,  so  that  this  operation,  in  conjunc- 
tion with  the  following  tensile  test,  constitutes  a  close 

check  upon  the  product. 

The  operator  who  attends  the  jacking  machine  also 

applies  the  tensile  test  as  shown  in  Fig.  12,  by  means  of 

a  system  of  weighted  levers.  The  fulcrum  of  the  main 

lever  is  so  mounted  that  by  turning  the  small  lever  A 

up  or  down,  the  strain  is  applied  or  released.  The  weight 

is  under  the  floor  and  is  directly  controlled  by  the  foot 

lever  B,  so  that  the  tension  can  be  in  large  measure  re- 
leased before  moving  the  small  lever  A.  Each  chain  is 

subjected  for  a  certain  length  of  time  to  a  strain  of  ten 
thousand  pounds. 
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A  Micrometer  Height  Gage 
By  E.  F.  Tuttle,  Jr. 

The  sketch  shows  the  construction  of  a  micrometer 
height  gage  similar  to  the  one  described  by  H.  Kiehne 
on  page  258,  Vol.  51,  of  American  Machinist.  I  should 
be  afraid  of  trouble  in  trying  to  make  the  one  pin 
he  uses  a  good  fit  in  each  of  the  holes  in  the  upright 
and  with  no  looseness  in  the  sliding  block.  The  notched 
disk  seems  a  good  idea,  however,  for  a  marking  point. 

The  blade  of  my  gage  is  made  from  a  standard  12-in. 
soft  straight-edge  securely  pinned  to  the  hardened  and 
ground  base  and  has  a  sliding  member  of  soft  steel 
which  holds  a  regular  1-in.  micrometer  head.  The  hole 
in  the  sliding  member  must  be  made  to  fit  this  head 
as  different  makes  vary  in  size. 
The  sliding  block  is  laid  out  and  the  pin  holes 

drilled  with  a  small  drill  through  one  side  and  the 
micrometer  head  put  in.  Then,  when  the  spring  and 
screw  are  put  in  and  it  is  put  on  the  upright,  it  should 
be  set  so  that  the  micrometer  reads  zero  when  touching 

the  surface  plate  on  which  the  gage  is  resting.  The 
setscrew  should  now  be  tightened  and  the  hole  that  is 

marked  1  in.  drilled  clear  through  the  sliding  block 

and  straight-edge,  and  reamed  for  the  taper  pin. 

Next,  set  the  sliding  block  so  that  the  micrometer 

reads  zero  when  resting  on  a  1-in.  piece  and  proceed 

as  before.  The  other  holes  are  drilled  and  reamed  in 

the  same  manner  and  marks  scribed  on  the  straight- 
>dge  to  facilitate  setting. 

The  holes  in  the  sliding  block  and  straight-edge  being 

staggered,  only  one  pair  will  line  up  at  a  time  so  the 
pin  cannot  be  put  in  wrong. 

The  accuracy  of  this  gage  depends  upon  the  accuracy 

of  the  height  blocks  put  under  the  m.icrometer  when 

setting  the  block  for  drilling  and  as  each  hole  is  drilled 

separately  there  is  no  looseness  in  the  fit  of  the  pin  in 
the  block  and  straight-edge. 

B/XSE 
''-/io'oO  Taper  Pins 

A   MICROMETER   HEIGHT    GAGE 
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A  Comparative  Test  of  High-Speed  Steels — III 
By  a.  J.  LANGHAMMER,  M.E. 

Industrial  engineer,  Thompson  &  Black,  tngineers  and  accountants,  New  York  and  Detroit. 

This  article  gives  a  detailed  description  of  the 
method  of  procedure  in  testing  sixteen  different 
commercial  brands  of  high-speed  tool  steel,  to- 

gether with  data  as  to  the  performance  of  each 
individual  tool,  its  chemical  composition,  heat 
treatment,  and  hardness. 

(Part  II  icas  published  in  our  May  37  issue.) 

VARIOUS  steps  ivi  the  preparation  for  the  test 
were  carefully  planned  and  performed  to  insure 
ultimately  correct  data.  The  essential  factors  com- 
posed the  following  steps,  each  one  of  which  will  be 

briefly  described :  First  procuring  specimen  bar  of  high- 
speed steel;  second,  making  of  tool;  third,  heat  treat- 

ment of  tool;  fourth,  grinding  of  tool;  fifth,  apparatus 
used  and  working  details,  and  sixth,  chemical  and  metal- 
lographie  tests. 

Procuring  Specimen  Bar  of  High-Speed  Steel 

A  small  order  specifying  the  "best  grade"  of  high- 
speed steel  was  placed  with  the  various  steel  manufac- 

turers. No  mention  was  made  of  the  fact  that  this  steel 
was  to  be  used  for  test  purposes.  A  reasonably  short 
time  for  delivery  was  specified.  Upon  receipt  of  ship- 

ment, each  item  was  held  for  the  personal  attention 
of  the  man  in  charge  of  the  test.  After  general  phys- 

ical inspection  every  bar  was  duly  labeled  and  carefully 
stored  until  all  the  steel  ordered  had  been  received. 

Making  of  Tool  and  Heat  Treatment 

A  short  piece  was  cut  by  a  power  hack  saw-  (not  nicked 
and  broken)  from  the  end  of  each  bar  and  the  latter  then 

inspected  at  the  "cut."  Hereupon  another  piece  was  cut 
off  for  chemical  and  metallographical  investigation. 
Finally,  four  pieces,  each  6  in.  in  length,  were  cut  for 
the  test  tools  proper.  Every  tool  was  at  once  marked 
permanently  with  a  symbol  (A,  B,  etc.)  representing 
the  brand  of  steel  and  then  stamped  number  0,  1,  2  or  3 
to  differentiate  among  the  tools  of  the  brand.  This 

designation  was  adhered  to  throughout  the  test  and  pro- 
vided positive  means  of  identification  at  all  times  as 

well  as  a  concise  method  for  comparison.  The  symbols 
chosen,  too,  were  of  such  nature  that  they  did  not 
directly  reveal  the  brand  of  the  steel,  which  practice 
provides  for  absolute  impartiality  on  the  part  of  the 
experimenters.  All  the  tools  were  then  machined  on  a 
milling  machine  to  the  dimensions  and  tool  angles  indi- 

cated in  Fig.  2,  viz. :  6  deg.  clearance  at  the  nose  and  10 
deg.  at  the  heel,  14  deg.  side  slope,  0  deg.  back  slope,  32 
deg.  horizontal  clearance  and  8  deg.  vertical  clearance, 
84  deg.  lip  angle,  and  90  deg.  cutting  angle.  A  slight 
cut  was  also  taken  from  the  base  to  insure  a  perfect 
seat.  After  machining,  the  tools  were  rough-ground  to 
insure  a  minimum  of  finish-grinding  upon  hardening. 
All  tools  were  then  subjected  to  complete  inspection  and 
necessary  corrections  made,  whereupon  they  were  ready 
for  hardening. 

Once  the  tools  were  "made,"  and  then  only,  every  steel 
manufacturer  or  his  representative  was  advised  that  a 
test  was  being  conducted  and  they  were  given  the  choice 
of  either  hardening  the  tools  themselves,  having  our 

man  harden  the  tools  under  their  direction,  or  send  in 
their  specifications  for  heat  treatment  and  permit  us  to 
do  the  hardening  without  their  supervision.  It  was 
understood,  of  course,  that  in  each  case  the  hardening 
had  to  be  done  in  our  plant  and  under  constant  observa- 

tion. In  the  majority  of  cases  the  second  proposal  was 
accepted,  i.e.,  our  tool  hardener  performed  the  work  in 
accordance  with  the  verbal  instructions  of  the  steel  com- 

panies' experts.  Each  representative  had  our  entire 
equipment  at  his  disposal  and  while  he  was  at  work  no 
rival  steel  man  was  present.  Our  equipment  was  quite 
complete  and  the  needs  of  each  agent  were  easily  sat- isfied. 

Every  man  was  told  that  the  heat  treatment  was 
the  only  factor  he  could  control  and  that  but  one  test 
of  four  tools  could  be  made.  He  was  therefore  duly 
cognizant  of  the  great  importance  of  his  work  and  was 
perforce  extremely  careful.  Complete  observations  were 
made  as  to  the  methods  applied  and  the  behavior  of 
each  tool  carefully  noted,  especially  while  at  the  high 
heat.  A  separate  data  sheet  and  discussion  of  the 
different  methods  of  heat  treatment  applied  were  given 
in  Table  II  in  conjunction  with  the  summary  of 
chemical  analysis. 

Two  furnaces  were  employed,  one  for  the  low  or  pre- 
heat and  the  other  for  the  high  heat.  In  each  case  the 

temperatures  were  adjusted  to  the  satisfaction  of  the 
steel  men  before  the  tools  were  put  into  the  furnace. 
Semi-muffle  type  oil-fired  furnaces  were  used. 

Grinding  of  Tool 

It  is  generally  conceded  that  probably  more  tools 
are  spoiled  through  overheating  in  grinding  than  in  any 

other  way.  As  pointed  out  above  under  "Making  of 
Tool,"  all  tools  were  rough-machined  and  rough-ground 
before  hardening,  thereby  reducing  the  chances  for  ruin- 

ing in  grinding.  A  high-grade  tool  grinder  performed 
the  work  under  constant  supervision,  and  in  this  way 
the  danger  of  overheating  was  minimized  and  the  cor- 

rect values  of  cutting  angles  assured.  The  machine  used 
was  a  Taylor  automatic  tool  grinder  and  particular  care 
was  exercised  to  see  that  the  copious  stream  of  cooling 
water  provided  was  applied  to  the  nose  of  the  tool 
directly  at  the  point  in  contact  with  the  abrasive  wheel. 
After  the  tools  had  been  finish-ground,  each  one  was 
inspected  for  flaws  in  the  material  and  all  cutting  and 
clearance  angles  were  checked.  The  base  of  each  tool,  in 
addition,  was  inspected  for  deformation,  since  a  perfect 
seat  in   the  holder  is  essential. 

After  the  tools  were  put  through  the  first  run  they 
were  reground  to  the  original  design  except  that  the 
radius  at  the  nose  of  the  tool  was  double  that  of  the 
original  value,  i.e.,  A-in.  radius  on  the  first  run  and 
i-in.  on  the  second  run.  Of  course,  in  the  regrind  there 
was  more  chance  for  injuring  the  tools.  It  is  felt,  how- 

ever, that  with  the  care  and  vigilance  that  was  exer- 
cised, this  possibility  was  eliminated. 

Apparatus  Used  and  Working  Details 

As  stated  in  a  foregoing  paragraph,  the  machine  tool 
used  was  a  new  8-in.  Lo-Swing  lathe.  The  general 
set-up  was  shown  in  Fig,   1.    Attention  is  especially 
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invited  to  the  particularly  rigid  method  used  for  hold- 
ing and  driving  the  work.  It  is  also  to  be  observed 

that  the  set-up  included  but  one  tool  block  and  that 
the  tool  traveled  from  the  point  shown  to  the  dome  end 
of  the  cylinder.  The  method  of  clamping  the  tool  has 
been  clearly  shown  and  attention  is  called  to  the  un- 

usual area  of  tool  base  clamped  and  supported,  as 
compared  with  the  ordinary  lathe  toolpost. 

"Feeding"  the  Tool 

When  each  cut  was  started  the  tool  was  carefully 

"fed  in"  until  the  proper  depth  of  cut  (^  in.)  was 
reached.  The  tool  was  then  fed  by  hand  longitudinally 

for  about  i  in.  for  the  purpose  of  checking  the  "turned" 
diameter.  In  this  way  the  depth  of  cut  was  held  very 
close — within  the  limits  of  plus  or  minus  0.0025  in.,  to 
be  exact. 

Only  after  the  correct  depth  of  cut  had  been  at- 
tained was  the  longitudinal  power  feed  engaged 

(0.054  in.  for  first  run  and  0.090  in.  for  second),  the 
stop  watch  being  started  at  the  same  time.  As 

soon  as  the  cut  was  "across,"  the  watch  was  stopped  and 
the  time  recorded.  This  was  repeated  until  the  tool 

failed,  whereupon  the  total  time  or  life  of  the  tool  was 

at  once  computed  by  the  observer,  and  the  figures 
later  checked  in  the  office.  All  other  tools  were  then  put 
through  the  test  in  the  same  way.  Whenever  a  tool 

failed  in  cutting,  the  "burned"  part  of  the  cylinder  that 
was  caused  by  the  tool  failing  was  turned  off  with  a 
tool  that  was  not  a  test  specimen,  thereby  relieving 

the  succeeding  test  tool  of  the  handicap  of  cutting  metal 

hardened  by  burning.  In  this  way  every  test  tool  started 
to  cut  under  identical  conditions,  which  was  especially 
desirable  in  this  test  because  of  the  relatively  short 
length  of  the  material  cut. 

As  a  further  check  on  the  life  of  each  tool,  the  actual 

number  of  cylinders  machined  was  recorded  and  then 

compared  with  the  total  time  credited  to  the  tool. 
After  the  life  of  each  tool  was  recorded  and  these 

data  checked,  the  results  were  plotted  and  are  shown  in 

the  graphical  representation  on  "curve  sheets,"  repro- 
duced in  Figs.  5  and  6.  The  time  or  life  of  each  tool 

was  plotted  as  abscissae,  while  the  brands  were  indicated 
as  ordinates.  In  both  runs  the  value  representing 
the  total  life  of  each  set  of  tools  is  shown  on  the 

same  sheet.  It  will  have  been  noticed  that  each  indi- 
vidual tool  was  stamped  with  a  symbol  representing  the 

particular  brand  from  which  it  was  made  and  that  the 
tools  in  each  brand  were  numbered  0,  1,  2  and  3. 

By  using  this  differentiation  and  referring  to  the  data 
sheets  on  chemical  analysis,  heat  treatment,  and  the 

curve  sheets,  the  why  and  wherefore  of  exhibited  char- 
acteristics can  usually  be  traced  quite  easily.  To  facili- 

tate this  work,  however,  a  series  of  data  sheets  under 

"Notes  on  Performance"  have  been  included  below. 

Chemical  and  Met  allograph  ical  Tests 

It  has  been  pointed  out  that  a  short  piece  was  cut 
from  each  bar  of  steel  for  the  purpose  of  procuring  the 

chemical  analysis  of  each  brand.  The  work  was  done 
in  the  Packard  laboratory  and  as  some  of  the  data 

appeared  questionable,  check  samples  were  sent  to  a 

local  laboratory  and  again  to  New  York,  each  report 

concurring  in  our  analysis,  except  in  the  case  of 
uranium. 

Both  outside  laboratories  reported  more  than  0.20 

per  cent  uranium  in  brand  "D"  but  only  a  possible  trace in  half  a  dozen  other  brands. 
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FIG.   5.      CURVE  SHEET  OF   FIRST  Rt'.N 
Turning  Liberty  motor  cylinders  .jj  in.  diameter.  Tool  with 

I'j-ln.  radius  nose:  cutting  speed,  35  ft.;  feed.  0.054  in.;  depth. 

f,    in. Several  microphotographs  were  made  and  will  be  pub- 
lished later  with  a  separate  discussion. 

Table  VII,  giving  the  scleroscope  hardness  of  each 
individual  test  tool,  is  included  for  checking  purposes. 
It  is  contended  that  the  degree  of  scleroscope  hardness 

is  in  no  way  related  to  red-hardness,  once  a  certain 
initial  hardness  (about  80)  has  been  attained.  In  other 
words,  if  one  tool  registers  83  and  another  88,  it  does 
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FIG.  6.  CURVE  SHEET  OF  SECOXD  RUN 

Turning  Liberty  motor  cylinders  51  in.  diameicr.  Tool  with 
i-in.  radius  nose;  cutting  speed,  35  ft.;  teed.  O.noo  In.;  depth 

A  in. 
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not  follow  that  there  will  be  any  difference  in  the  cut- 
ting qualities  of  the  two.  Hardness  readings  should 

be  t£ken  of  each  tool  after  the  finish  grinding  for  the 
first  run  and  used  as  a  general  indicator.  The  given 
data  were  secured  at  that  time.  The  readings  taken  at 
the  nose  tip  are,  of  course,  lower  in  value  than  those 
of  the  group  taken  farther  back  on  the  lip  surface.  This 
is  due  to  the  fact  that  in  the  first  instance  the  drop 
hammer  rebounded  from  an  overhung  surface,  while  in 
the  latter  case  the  footing  was  solid,  the  heel  being 
directly  beneath  the  point  where  the  reading  was  se- 

TABI-K  IV.     NOTES  ON  PERFORMANCE  OF  FIRST  RIN 

TABLE  V.     NOTES  ON  PERFORMANCE  OF  SECOND  RUN 

Brand  No. 

[    0 

Brand  Ni 

M 

I     \ 
3 

\    2 

Time 
No.  of 

Cylinders 
20  6min.     4 
20.5min    4 
47  8  mill    9 
56.2  mill          II 
Total  time,  2  hr.  25  min.  6  sec. 
I  hr.  48.0  min          21 

Dulled  quickly: 
Dulled  quickly: 
Failed  slowly. 
Failed  quickly. 

niark-s then  failed. 
then  failed. 

3hr.  I  2.9  min. 
49.0  min   
I  hr.  17.3  min 

10 
15 

12  860. 

20 
27 

22 
44 

Total  time,  7  hr.  7  min. 
1  hr.  40.4  min     
2  hr.  14.5  min   
I  hr.  52  min.  42  sec. . 
3  hr.  39  min.  18  sec — 
Total  time,  9  hr.  26  min.  54  sec. 
3  hr.  40.5  min          44 
21.6  min    4 
I  hr.  51,5  min          22 
I  hr.  56.7  min          23 
Total  time,  7  hr.  50  min.  18  sec 
4.6  min    I 
2. 1  min    i 
20.5  min    4 
52.2min          10 
Total  time,  1  hr.  19  min.  24  see 
19  min.  17  sec. .  . 
I  hr.  36  min.  6  sec 
20  min.  56  sec     . . 

4 
19 
4 

7  min.  15  sec    2 
Total  time,  2  hr.  23  min.  34  sec, 
I  hr.  21  min.  30  sec          16 
56.0  min          II 
47.0  min    9 
I  hr.  39  min.  38  sec.    .       20 
Total  time,  4  hr.  44  min.  8  sec. 

Showed   wear  early   but  continued 
to  rut. 

Failed  rapidly. 
Failed  suddenly. 
Showed   wear  early   but  continued 

to  cut. 

Tool  indicated  wear  and  then  failed. 
Failed  slowly. 
Failed  slowly. 
Failed  gradually.  . 

Failed  very  slowly. 
Nose  chipped. 
Failed  slowly. 
Failed  after  showing  dullness. 

Tool  broke. 
Tool  broke. 
Dulled  quickly:    then  failed. 
Failed  suddenly. 

Showed  chipped  cutting  edge. 
Failed  suddenly 
Showed    slightly  chipped    nutting 

edge  and  failed  quickly. 
Failed  quickly. 

31  min. 
46  min. 
34  min. 

1 4  sec 
49  sec , 
56  sec 

44  min.  14  sec   
Total  time,  2  hr.  37  min 
I  hr.  6  min.  28  sec   
19  min.  8  sec   
27  min.  36  sec      
1  hr.  20  min    5  sec   
Total  time,  3  hr.  13  min. 

2  hr.  29.0  min   
I  hr.  37.3  min   
59.0  min   
I  hr.  55.9  min   
Total  time,  7  hr.     min 
4.2  min   
24.9  min   
6.4  min   
36.0  min 

Failed  slowly. 
Uniform  wear. 
Failed  quickly. 
Failed,  slowly. 

6  Dulled  quickly. 
9       Failed  suddenly. 

7  Nose    chipped    slightly    but    con- 
tinued to  cut. 

9       Failed  quickly. 
13  sec 

13        Failed  slowly. 
4  Dulled;   then  failed  quickly. 
5  Dulled;   then  failed  rapidly. 
16  Failed  quickly. 
17  sec. 

30       Failed  slowly. 
Failed  slowly. 
Failed  gradually. 
Failed  slowly. 19 

12 
23 

1 2  sec 

1 
5 
1 
7 

Total  time.  I  hr.  H  min.  30  sec. 

Failed  quickly. 
Dulled  early. 

Failed  quickly. 
Failed  suddenly. 

5 
9 
4 

12  sec 

I 
2 
0 
5 

23.0  min   

25.8min   
44. 1  min   
18.3  min   
Total  time,  I  hr.  5!  min. 
3.4  min   
9.8  min   
0,8  min   
27.3  min   
Total  time,  41  min    1 8  sec 
I  hr.  44.0  min     
52.3  min   
1  hr.  58.9  min   
2  hr.  24.0  min   
Total  time,  6  hr.  59  min. 
2  hr.  45.8  min    
1  hr.  36.3  min    
55.5  min   
I  hr.  38.8  min   
Total  time,  6  hr.  56  min. 
1  hr.  8. 1  min    
I  hr.  55.6min          23 
1  hr.  33.1  min          19 
19.3  min    4 
Total  time,  5  hr,  54  min.  6  sec. 

Dulled   quickly   but   continued   to 
cut. 

Failed  quickly. 
Failed  slowly. 
Showed  wear,  then  failed. 

Nose  broke. 
Failed  quickly. 
Failed  quickly. 
Failed  gradually. 

Failcfl  quickly. 
Failed  rather  slowly. 
Failed  slowly. 
Failed  slowly. 

Failed  slowly. 

Chipped  but  continued  to  cut. 
Failed  quickly. 
Showed  wear  early. 

21 
10 
24 
29 
1 2  sec. 
33 
17 

II 
20 
24  sec. 

1 4       Showed  wear  but  continued  to  cut. 
23       Failed  slowly. 
1  9       Cut  roughly  nut  held  the  size. 

Failed  quickly. 

2 
3 

n 

I 

2 

3 

f  0 

I 

2 

I     5 

0 

1 

2 

3 

0 

I 

2 

3 

Time 

41  min. 

42  sec.  . 

5 19  min   
I  3  sec   

51  min          12 
368ec   
33  min    8 
12  sec   

Total  time,  2  hr.  25  min.  43  sec. 
53  min          14 30  sec   

I I  min    3 
24  sec   

18  rain    4 
18  min    5 
18  sec   
Total  time,  I  hr.  41  min. 
9  min   

12  sec   
20  min   
30  sec   

5  min   
24  sec   
19  min   
48  sec   

Total  time,  54  min.  54  sec. 

No.  of 
Cylinders  Remarks 

10       After  30  min.  54  sec,  rapid  wearing 
was   apparent   thougn   the    tool 
continued  to  cut. 

Failed  suddenly. 

Showed  wear  three  minutes  before 
failure  occurred. Failed  gradually. 

Failed  suddenly. 

Showed  wear  after  the  second  cyl- inder. 
Failed  slowly. 

Failed  slowly. 

15  min   
30  sec   

4  min   
30  sec   
Total  time,  20  min. 

38  min   
30  sec   
25  min   
22  sec   
26  min          7 
54  min        14 

1 2  sec. 

2       Tool  indicated  dullness  and  then 
broke. 

5       Failed  gradually. 

I       Tool  broke. 

4       The  nose  chipped  after  4J  min.,  but 
.  ,  continued  to  cut,  though  irregu- lar. 

Broke  on  first  run. 
Broke  on  first  run. 

Dulled  quickly  but  continued  cut- 
ting and  then  failed  suddenly. Tool  broke. 

Total  time,  2  hr.  22  min.  52  sec. 

9       Failf  d  very  slowly. 

Failed    suddenly  several    minutes 
after  showing  wear. Tool  broke. 

Failed  suddenly. 

37  min   

22.5  rain        
14  min   
24  min   
48  sec   
Total  time,  I  hr.  38  min 
36  rain   
1 8  sec   
32  nnin           8 
1 8  sec   
24  min           6 
3  min    I 
36  sec   

Total  time,  I  hr.  36  min.  12  sec 
17  min    4 
42  sec   

47  min           9 
6  sec   

1 2  min    3 
54  see   
24  min    6 
36  sec   

Total  time,  I  hr.  42min,  ISsec. 
1 5  min    4 

44  min.  .  .  . 
1 2  sec .... 

26  rain.  .  .  . 
30  sec   
3 1  rain .... 
6  sec   Total  time, 

8  min.  .  .  . 
36  sec   

8  min. . . . 
1 2  sec   
1 4  min .... 

6  sec   

7  rain.  .  .  . 

9       Failed  slowly. 
5  Failed  rapidly  after  becoraing  dull. 
4        Failed  suddenly, 

6  Failed  gradually  after  first  indica- 
tion of  dullness. 

ISsec. 

9       Showed   wear    1    minute  before  it 
failed. 

8       Failed  gradually  in  last  3  minutes. 

I  hr.  56  min.  48  sec. 

Failed  slowly. 

Tool  broke. 

Grew  dull  4  minutes  before  failure. 

Failed  very  slowly. 

Began  to  dull  on  the  second  cylin- 
der. Failed  suddenly. 

Nose  chipped  slightly  after  seven 
minutes  running,  then  failed 

gradually. 
Failed  very  slowly  after  first  indi- 

cation of  dullness. 
Failed  gradually  in  the  last  four 

rainutes. 
Gave  indication  of  dullness  eight 

minutes  before  failure. 

Total  time,  37  min.  54  sec 

43  min*   
1  hr   

13  min   
30  miu:   
1  6  sec   
40  min   3'  sec   

Total  time,  3  hr.  6  min.  46 
1 2  rain   
30  sec   
30  rain   
48  sec   
29  rain   
42  sec.   
1  hr   

14  min   

Total  time,  2  hr.  27  rain. 

1 5  min   
5  min   
4  min   

1 2  sec   

Total  time.  24  mtn.  1 2  sec. 

2       Dulled    quickly,    wear    increasing 
rapidly  until  failure  occurred. 

2       Failed  slowly. 

4       Showed  wear  on  second  cylinder  but failed  slowly. 

2       Failed  gradually  after  the  cutting 
edges  chipped  slightly. 

1        Failure  extremely  slow  after  show- 
ing initial  dullness. 

8       Failed  suddenly. 

8      Failed  slowly. 

0       Failed  very  slowly  after  first  signs 
of  dullness. 

sec. 

3 The  nose  of  the  tool  broke  off  while 

feeding  across , 
Failed  rapidly  after  indicating  wear. 

Showed   wear  two  minutes  before 
failure  occurred. 

Gave  no  indication  of  wear,  the  nose 
of  the  tool  breaking  while  the 
power  feed  was  engaged. 

Tool  broke  when  feeding  in  by  hand 
to  the  proper  depth. 

Grew  dull  mmn  after  the  start. 
Failed  rapidly. 
Failed  rapidly. 



1230 AMERICAN      MACHINIST Vol.  52,  No.  24 

TABLE  V.  (Continued) 

Brand  No. 
0 

Time 

1 1  min   
48  sec   
28  min    7 
48  sec   
22  min    6 
1 2  sec   
42  min          10 
30  sec   

Total  time,  1  hr.  43  min.  18  sec 
47  min          12 
26  min    7 
42  sec   
29  min    7 
1 8  sec   
I  hr          17 

1 0  min   

Total  time,  2  hr.  53  min. 

No.  of 

Cyclinders  Remarks 
3        Failed  suddenly. 

Became  dull  and  failed  within  one 
minute. 

Failed  six  minutes  after  the  first 

signs  of  wear. 
Failed  very  slowly. 

Failed  very  slowly. 
Failed  very  slowly. 

Failed  gradually. 

Gave  indication  of  wear  35  minutes 
before  failure  occurred.  Almost 
impossible  to  ruin  the  tool  as  it 
continued  to  cut  while  at  a  high 
red  heat. 

A  marked  characteristic  of  this  steel  is  the  tendency  to  dull  quickly  but  continue- 
to  cut.    It  is  also  very  difficult  to  "burn,"  and  cools  quickly  after  the  cut  is  finished- 

2.4  min. 
25  min.  . 

1  hr.... 
7  min .  . 
20  min. 

17 

Total  time.  I  hr.  54  min.  24  sec. 

Tool  broke. 
The  nose  of  the  tool  broke  but  con- 

tinued to  cut  for  ten  minutes 
before  failing. 

The  nose  of  the  tool  chipped  after 
15  minutes. 

Dulled  quickly  but  continued  to cut. 

TABLE  VI.     UECAPITULATION  OF  TEST  RESULTS 

. Average .\verage 

Total  Time Time Total  Time Time 

for  One for  Four for  One 
Brand Tools Tool 

Tools, 
Tool, 

H. 
Min.  Sec.            H.   Min. 

Brand 
Hr.  Min.  Sec. Min. 

A 26     54              2     21 B 3       6     46 46  6 
B 50     18 

57 

D 2     53 43  2 
C 7     12 

46 

J 2     27 
36  7 

D 1      12 45 C 2     25     43 36  4 
E 59     12 44 

.M 

2     22     52 
35  7 

F 56     24 

44 

\ 1     56     48 29  2 G 54       6 28 K 1     43      18 25  8 
H 44       8 11 F 

1      54     24 
28  6 

J 13     17 48 H 1     42     n 

75  5 

K 37     13 
39 

N 1     41      12 
25.3 

L 25      6 

36 

P 1     38     18 

24  5 

M 23     34 

35 

G 1     36     12 

24  0 

N 51      12 

27 

E 54     54 

13  7 

O 19     24 

19 

L 37     54 

9.5 

P II     30 17 R 24     12 6  0 
R 41     18 10 O 20 5  0 

TABLE  Vn.     I L\RDNESS  OF  TEST  TOOLS 

Scleroscope  Read 

ing— 

_^ 

.   Scleroscope  Re 

ading   ■ 
At  the  Extreme At  the  Lxtreme 

Tic  of  the        i  I 1.  Back 
Tip  of  the        i In.  Back 

Brand Nose                 of Nose 
Brand Nose of  Nose 

0 70-75 80 0 
68-70 

82 

J 
1 62-64 

/« 

H      2 

65-70 82 
i 65-68 82 65-70 77 
3 bl-bl /8 70-73 80 
0 65-68 78 

68-70 
80 

C 
1 65-70 

80 

I 

65-70 

80 

2 65-70 

88 

70-73 85 
3 65-70 

78 
70-72 

87 

0 68-70 82 70-75 85 

A 
1 73-75 82 70-75 

82 

1 65-70 82 68-70 75 
3 65-70 85 70-72 82 
0 70-72 85 65-70 78 

E 
1 68-70 82 65-68 75 
2 70-72 8U 

70-73 80 
3 70-75 8U 70-75 85 
0 73-75 83 

(  0 

60-65 72 

D 60-65 

75 
P       1 

58-60 65 
2 65-70 n f OU-62 72 
3 74-76 

90 

3 65-67 70 
0 70-72 80 fl 65-68 78 

N 
1 62-64 

80 
60-65 77 

2 70-74 

8U 

7 
60-64 

75 
3 70-72 87 

(3 

60-65 72 
0 70  72 82 

1  0 

65-70 78 

F 
1 65-70 85 

,.-       1 

62-65 81 
2 60-65 

78 

^2 

60-65 

74 

■i 

70-72 82 

(3 

65-70 80 
n 65-70 77 

O 1 65-70 82 
2 68-70 80 
3 65-68 80 _. 

cured.     It  will  be  noted  that  in  general  the  hardness 
varied  from  75  to  85,  or  within  10  points. 

(Part  IV,  the  last  of  the  series,  will  be  published  in 
an  early  issue.) 

Collets  for  the  Milling  Machine 
By  F.  C.  Hudson 

On  experimental  work  or  where  manufacturing  is 
being  done  in  a  small  way,  it  frequently  becomes  de- 

sirable to  use  collets  in  the  milling  machine  spindle. 
This  was  easily  done  in  the  case  shown  by  simply  mak- 

A  COLLET   IN  THE   MILLING-MACHINE  SPINDLE 

ing  the.  outer  or  master  collet,  shown  at  A,  to  fit  the 
taper  in  the  milling  machine  spindle  and  boring  it  in 
place  to  fit  the  collet  B,  which  belonged  to  a  bench  lathe 

in  the  same  shop.  The  draw-in  tube  is  threaded  at  one 
end  to  fit  the  collet,  the  wheel  C  on  the  other  end  being 
a  discarded  change  gear  from  a  small  lathe,  having 
teeth  fine  enough  to  answer  very  nicely  for  a  grip. 
This  is  extremely  simple  and  answers  every  purpose, 
utilizing  collets  from  other  machines  to  advantage. 

Chart  for  Hack-Saw  Blades 
By  S.  Jones  Nelson 

The  chart  shown  in  the  illustration  is  a  *^ime  snver 
when  hung  in  the  vicinity  of  hack-sawing  machines, 
especially  when,  as  is  usually  the  case,  these  latter  are 

TYPi  rfifrf*"*  ""Hf y^" 

24 

w\ H^CK    SAW    BLADES" 
MATtBIAL    TO    CUT 

a"!!"  Tubina-WrotRpe-CBL-Con-DnRo 

HSMinESSE 

Tubinc^-Wrot  Pipe -C.&W-Dt  Rod  fefe  .e'^lsa'^i^V-, 
:l..'Higf«-gen'i.  F^rfneZ 
Ll.Coiina-<  Lufct  i'r:c: 

B-  Liqhf  GriAv\\y  feed  -  Slow  Speed 
C  -  Rec).  Gravity  Feed  Moch. 

D'Heavy  Gravity  or  Rasitive  Feed  Mach. 

HACK-SAW  BLADE  CHART 

run  by  men  not  any  too  well  posted  on  the  kinds  of 
blade  to  be  used  for  various  materials.  It  enables 
even  an  indifferent  operator  to  select  the  proper  blade 

without  trouble  or  delay;  or  if  there  is  a  batterv-  of 
s.iws.  to  assign  each  bar  of  material  to  the  machine  b?st 
adppted  to  handle  it. 
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By   J.A.Urc|uIiart 

THE  purposes  of  routing  are  to  enable  the  starting 
of  a  part  at  the  right  time  over  •  the  shortest 
and  best  route,  to  have  it  finished  in  stock  or 

available  when  required,  and  to  have  it  in  progress  for 
no  longer  a  period  than  is  necessary  to  manufacture  it. 
Our  object  at  the  Brown  &  Sharpe  plant  is  to  have 
the  part  finished  or  in  storage  for  a  short  period  of 
time  before  it  will  be  required,  and  to  have  control  of 
the  part  at  all  times  during 

its  passage  through  the  fac- 
tory. We  also  plan  to  give 

positive  dates  on  future 
deliveries. 

Before  starting  the  de- 
scription of  routing  I  want 

to  speak  of  a  few  of  our  fac- 
tory consists  of  ten  manu- 

tory  consists  of  ten  manu- 
facturing buildings,  includ- 

ing a  gray-iron  foundry. 
The      employees      number 
about  7,500  persons.  We  manufacture  milling,  grinding, 
gear-cutting  and  screw  machines,  both  plain  and  auto- 

matic, in  all  a  total  of  eighty-four  sizes;  also  a  complete 
line  of  small  tools,  cutters,  sewing  machines,  and  bar- 

ber's clippers.  For  all  this  varied  product  the  unfinished, 
semi-finished  and  finished  parts  must  be  routed.  These 
conditions  are  mentioned  because  they  differ  from  those 
to  be  found  in  a  factory  making  only  one  line  of  goods. 

Method   Ijsed   Before   Routing   System   Was 
Installed 

The  plan  in  use  before  adopting  our  present  routing 
system  was  a  central  station  with  a  set  of  progress 
cards.  As  the  work  left  each  department  a  move  ticket 
was  supposed  to  be  sent  to  the  central  station  notifying 
that  the  work  had  been  moved  to  the  next  department, 
but  in  many  cases  the  foremen  would  forget  to  .send 
tickets  to  the  central  station  when  they  dispatched 
the  work.  Also  move  tickets  were  recorded  on  the 
wrong  progress  card.  At  times  operations  would  be 
changed  due  to  various  reasons,  such  as  hard  stock  or 
because  parts  were  sent  back  by  the  inspector  for  re- 

pairs, and  for  these  and  other  causes  the  records  were 
not  satisfactory.  We  also  used  chasers,  but  they  were 
expensive    and    did    not    get    satisfactory    results. 

Before  routing  was  introduced  we  had  in  use:  Sample 

tags,  chasers,  progress  cards,  work-following  tickets, 
dating  of  orders  on  progress  cards,  order  books,  dating 

In  treating  the  routing  system  which  has  been 
developed  in  a  large  and  up-to-date  plant,  all  the 
phases,  such  as  ordering,  planning,  scheduling, 
dispatching  and  checking,  are  of  importance. 
The  author  describes  a  system  ivhich  has  given 
good  service  for  a  number  of  years,  the  forms 
used  being  reproduced  here  to  show  the  actual 

operating  mechanism  of  the  plan.* 

•Paper  prfsentf^d  ."t  ̂ h'^  arrrri  rr^ot^-Tr  of  t'T^  Ani*^ri^an  Oear 
Manufacturers'   A.s.soriation.   Detroit.   April    29,    1920. 

of  orders  ir.  foremen's  order  book,  lists  of  stock,  and 
lists  of  progress  kept  by  the  various  foremen.  More- 

over, all  drawings  were  mounted  on  metal  plates  or 
boards,  which  required  storage.  Duplication  of  cards 
and  orders  occurred;  but  most  detrimental  of  all  was 
the  trouble  caused  by  foremen  and  sub-foremen  leaving 
their  own  departments  and  going  to  other  departments 
while  chasing  work.    The  plan  for  routing  gears  is  the 

outcome  of  our  making  esti- 
mates on  gear  work.  In 

making  these,  especially 
for  new  work,  it  is  our 

practice  to  get  the  time  re- 
quired for  each  operation 

and  delivery  dates  from 
every  department  that  has 
an  operation  on  the  gear. 
When  estimating  we 

make  use  of  printed  forms, 
one  of  which  is  sent  to  each 

of  the  department  foremen 
who  has  work  to  perform  on  the  piece.  On  this  form. 
Fig.  1,  is  given  the  number  of  pieces  required,  and 
a  drawing  of  the  piece.  Fig.  2,  is  furnished  for  other 
information.  The  fopm  and  drawing  are  returned  to  the 
estimating  department  by  each  foreman  with  an  esti- 

mate of  the  number  of  hours  required  to  do  the  work, 
and  also  with  a  list  of  the  special  tools  required  by 
his  department  to  make  the  piece.  These  estimates 
i.re  filed  for  future  reference. 
When  ai!  order  on  which  we  have  estimated  is 

received,  a  production  record  card.  Fig.  3,  is  sent  to  each 
foreman,  giving  him  a  record  of  his  estimate.  This 
record  is  to  remind  him  of  what  he  has  promised  to 
do,  and  on  it  a  space  is  provided  for  keeping  a  record 
of  the  time  spent  on  the  job  and  for  checking  up each  day. 

The  summary  card.  Fig.  4,  is  used  to  show  the  sum 
total  of  labor  and  machine  time  as  estimated,  and  it 
has  a  drawing  or  photostat  of  the  gear  pasted  on  the 
back.  These  cards  are  filed  in  a  cabinet  according  to  the 
pitch  diameter  of  the  gear,  and  the  record  is  valuable 
for  quick  estimating  and  also  as  a  permanent  record. 
It  was  the  desire  to  make  use  of  this  recorded  informa- 

tion that  led  us  to  incorporate  it  in  the  form  of  a 
route  card,  the  form  which  we  decided  to  adopt  being 
very  similar  to  a   railroad   time  table. 

How  the  Route  Card  Is  Made 

Many  of  our  gear  orders  are  for  special  gears  and 
rre  "eneraly  wanted  by  the  customer  about  the  time 
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we  get  the  order  to  make  them.     This  means  that  the 
best  possible  date  must  be  given. 

When  an  order  for  gears  is  received  it  is  assigned 
a  job  number  by  the  timekeeping  department,  and 
against  this  all  labor  and  material  used  is  charged. 
The  drafting  department  furnishes  the  necessary  draw- 

ttOO    DIFF    QE.Rft.S. 

ESTIMATE        NoV.e.9,... 

CUSTOMIII'I  N«MC  . 

TVAOV^PSON 

PLtASC    tSTIMATt   ON   TMf    FOUOWINQ . 

t^lBOl 

Rou<iHlN<3r_ 

?RT       A--5P 

M\>  L\MGr    Q\\-  G-RQQVE. 
Pr\nt  C-  SAwa 

AijQ 

_4£L 

HOURS 

MRM, 

\ZQ 

a:l 

TOOLS  WANTED: MHCT(RR>fE.Y 

?  Spfcvri   M>L\   RRBQt^S   

-L-lNDEX    PuftTE. 

Nov.a9.i»'i 

■  R  ̂ ^\cHftwo 

THIS  ESTIMIITE  KlUST  H«VE  VOUR  CMEFUL  ilTIENIION 
BROWN  &  SHARPC  MPQ.  CO. 

t—U  lOli  Ift-tT 

i'/£-ffe 

All  DiMEN4ioNa;o2|;^; 

Umlcss  otherwise 
specified 

FIG.  1.     FORM  USED  FOR  ESTIMATING  ON  GEAR  WORK 

ing.  Fig.  2,  and  a  list  of  materials  or  parts.  This 
drawing  generally  gives  a  list  of  any  special  tools  that 
may  be  required,  and  the  list  or  order 
of  operations  is  furnished  or  approved 

by  the  foreman  of  the  gear  depart- 
ment. 

The  next  step  is  to  get  actual  or 
estimated  time  for  each  operation 

from  the  department  that  has  the  par- 
ticular operation  to  perform.  Each 

department  foreman  is  told  the  date 
that  the  job  will  arrive  in  his  depart- 

ment, and  he  gives  the  routing  de- 
partment the  date  on  which  the  work 

will  leave.  The  date  given  by  the  fore- 
man who  does  the  last  operation  gives 

a  final  route  card  date,  but  this  may 
not  be  near  enough  to  the  delivery 
date  asked  for  by  the  customer  to  be 
satisfactory.  When  this  happens  the 
foreman  of  the  gear  department 

checks  the  routing,  and  from  his  rec- 
ords or  experience  points  out  the  oper- 
ation time  which  in  his  opinion  can  be 

shortened;  and,  if  possible,  the  rout- 
ing department  schedules  a  shorter 

time.  The  final  date  is  then  set  and 
the  route  cards  are  made.  The  route 
card  date  is  lengthened  by  a  number 
of  days,  depending  on  the  size  of  the 
job,  to  get  a  satisfactory  shipping 
date  for  the  customer. 

The  route  card  is  typed  with  a  hec- 
tograph riblnm,  and  a  copy  is  made  on 

a  duplicating  machine  for  each  foreman  that  has  an 
operation  on  the  gear.  The  route  card  and  drawing 
are  put  in  an  envelope  and  stay  with  the  work  until  it 
reaches  the  final  inspection.  The  copies  of  the  route 
card  are  sent  to  the  various  foremen. 

The  route  card,  Fig.  5,  has  "operation"  and  "date 
due"  columns,  which  correspond  to  the  "station"  and 
"time  due"  columns  on  a  railroad  time  table.  There 
are  in  addition  three  other  columns,  one  to  show  the 
date  the  parts  were  received,  one  to  show  the  number 
of  pieces  sent  along,  and  one  to  show  the  number  of 
pieces  spoiled,  if  any.  The  number  of  pieces  sent  along 

plus  the  number  spoiled  should  always  equal  the  num- 
ber started.  The  route  card  is  also  used  as  a  casting 

order  for  cast-iron  gears. 

Route  Card  Rack 

Each  department  in  the  factory  is  provided  with  a 
rack,  Fig.  6,  containing  forty-eight  pockets,  four  for 
each  month,  in  which  are  placed  the  copies  of  the  route 
card  as  fast  as  they  are  issued.  The  copies  are  filed 
according  to  the  date  that  they  are  due  out  of  the  de- 

partment. This  arrangement  enables  the  foreman  to 
tell  at  all  times  the  quantity  of  work  that  he  has  to  get 
out  each  week  and,  also,  all  work  on  order.  It  gives 

him  this  information  in  advance  and  shows  up  any  work- 
that  he  has  not  moved  according  to  schedule. 

Spoiled  Work 

If  any  pieces  are  spoiled  a  "spoiled-work"  notice.  Fig. 
7,  is  sent  to  the  routing  department.  On  the  receipt  of 
this  notice  it  is  ascertained  whether  the  spoiled  pieces 
have  to  be  replaced  and,  if  so,  the  number  required  is 
started  on  a  new  route  card,  so  that  they  catch  up  with 
the  main  lot  as  soon  as  possible. 

SPIRAL  BEVEL  GEARS 
CEAR    PINION 

No.  of  TeetW   re   
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FIG.   2. SAMPLE   OF   DRAWING    FURNISHED   FOR 
ESTIMATING  ON  GEAR  WORK k 
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w  SIM  Ml  Production  Record 
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FIG.   3. PRODUCTION  RECORD  CARD  USED  FOR  RECORD- 
ING WORK  IN  EACH  DEPARTMENT 

FIG.    4.      SUMMAJty    CARD  TO   SHOW   TOTAL   OF    MACHINE 

AND   LABOR   TIMK.      DRAW^ING    OF   PART    IS PASTED   ON    BACK 

It  is  necessary  at  times  to  change  the  dates  on  a  route 
card,  due  to  various  reasons,  such  as  delay  in  receiving 
raw  materials,  to  get  an  earlier  delivery  date,  men  not 
working,  machines  broken  down,  neglect  on  part  of  fore- 

man or  too  much  work.  To  take  care  of  this  condition 
a  rerouting  ticket  is  provided.  Fig.  8,  which  gives  the 
routing  department  the  information  necessary  to  reroute 
and  to  locate  the  job  after  rerouting.  Whenever  a  fore- 

man learns  that  the  date  on  a  route  card  in  his  depart- 
ment is  not  going  to  be  kept,  he  must  notify  the  routing 

department  at  once,  and  at  the  same  time  give  a  new 
moving  date  if  possible. 

With  the  information  on  the  rerouting  note  the  rout- 
ing department  can  take  steps  to  hold  the  final  date  or 

to  make  the  extension  as  short  as  possible.  This  can 
be  handled  in  several  ways,  such  as  overtime  or  getting 
help  from  another  department,  as  there  are  several  de- 

partments doing  similar  work.  The  important  thing  is 
for  the  foreman  to  give  prompt  notice  to  the  routing  de- 

partment in  order  that  the  control  of  the  job  may  not 
be  lost,  and  as  a  rule  the  foremen  give  this  notice.  No 

chasers  or  follow-up  men  are  used,  except  in  special 
cases.     When  a  date  cannot  be  kept  a  reroute  card  is 
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made  out  and  taken  to  the  department  which  has  the 
work,  the  drawing  is  put  in  the  new  reroute  envelop, 
and  the  old  route  card  taken  away.  The  fact  that  there 
is  always  a  route  or  reroute  card  with  the  work  helps 
the  routing  department  to  control  all  work  in  progress 
at  all  times. 

SCHEDXJLING  TO  DEPARTMENTS 

Work  is  scheduled  to  departments  and  not  to  ma- 
chines, except  on  certain  machines  such  as  gear  planing 

machines  and  bobbing  machines,  where  the  number  of 
machines  is  limited.  On  the  comm.on  classes  of  ma- 

chines, such  as  lathes  and  drilling  machines,  we  depend 
on  the  foreman,  with  the  aid  of  his  route  card  rack,  to 
call  the  attention  of  the  general  foreman  to  any  work 
that  he  is  not  sure  of  getting  out  according  to  schedule. 
This  plan  has  its  weak  points,  but  any  cure  that  we  have 
seen  would  involve  more  trouble  than  we  are  having 
at  the  present  time. 

Dispatching  and  Trucking 

Each  foreman  dispatches  the  work  from  his  own  de- 
partment. The  moving  is  done  by  the  trucking  depart- 

ment, but  the  foreman  who  works  on  the  job  last  is 

responsible  for  the  work  until  it  reaches  the  next  de- 
partment. Call  stations  of  the  trucking  department  are 

located  in  each  department  of  the  factory  and  there  is 
one    central    transfer    station.      In    the    morning    each 

FIG. WORK  ROUTE  CARD  FURNISHED  TO  THE 
FOREMEN FIG.  6.    DEPARTMENTAL  RACK  FOR  FILING  ROUTE  CARDS 
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ROUTING   DEPT. 

RECORD  OF  WORK  SPOILED 

Quan.  Spoiled   L ShMt  No. 

Quan.  Left        .a  >t 
in  Lot 

Time  No.      C3  ~  Ift 

Material   "^^Q   SPINOUC    STE-ELL 

Reason     SE.Rr^EV    STOCK. 

Date  3- '£S-«.0    Signed      E.VrtES 

FIG.    7. NOTICE    OP    SPOILED   WORK    SENT    TO    ROUTING 
DEPARTMENT 

trucker  starts  from  the  tran.sfer  station  with  any  parts 
that  are  going  to  his  station.  Upon  his  arrival  at  the 
floor  where  his  station  is  located  he  distributes  his  load, 
and  then  loads  up  with  parts  going  to  the  transfer 

station.  The  route  card  with  the  work  is  the  trucker's 
order  to  move. 

How  Stock  Orders  Originate 

Machine  parts  are  generally  routed  to  go  into  stock, 
and  as  a  rule  they  are  allowed  more  time  for  manufac- 

ture than  are  special  orders.  This  per-nits  the  use  of 
some  methods  diiferent  from  those  used  in  routing  gears, 

but  most  of  the  rules  are  the  same.  A  1  orde-s  for 
standard  machinery  originate  in  the  sales  department 
and  copies  of  the  orders  are  sent  to  the  following  de- 

partments :  First,  the  timekeeping  and  cost  departments, 
which  open  accounts  for  time  and  material  and  figure 
the  cost  at  the  completion  of  the  job;  second,  the  draft- 

ing department,  which  furnishes  all  necessary  drawings 
and  lists  of  fittings,  including  stock  parts;  third,  the 

foreman  ei'ecting  the  machines,  who  gives  the  date  when 
the  machines  will  be  finished.  This  date  must  be  ap- 

proved by  the  routing  department  and  be  satisfactory 
to  the  sales  department.  Fourth,  the  routing  depart- 

ment, which,  on  receipt  of  the  lists  and  drawings,  makes 
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ROUTING  DEPT. 

Please  Reroute 

Quantity       \  I  Q 

Name  or  )     *-...__       ^ 

Symbol    (    CLUTCH  THIMBLES 

Time  No.    Rg.OA.a-U 

From    3-'2.^--a.O 

Sheet  No.S^ 

To3-30-?:Q 

Remarks:-  MRR.D  5TOCK  -    SeWT  TO  BE. 
RNNE.RUE.D 

Date  2>-'e.'5>--e.o Signed  fleRnmsoM 

FIG.  9.     FRONT  AND  BACK  RIDES  OF  STOCK  ORDER  CARDS 

FIG.   8.     FOR.M  USED  FOR  REROUTING  WORK  IN  CASE 
OF  DELAYS 

requisitions  for  all  stock  parts  and  materials.  These 
requisitions  bear  the  date  that  parts  will  be  wanted  in 
the  assembling  or  erecting  departments.  All  special 
materials  or  parts  are  ordered  through  the  purchasing 

department.  Parts  not  carried  in  stock  but  manufac- 
tured as  required  are  routed  through  the  factory. 

Ordering 

When  the  lists  of  materials  for  a  lot  of  machines  are 
received  in  the  routing  department  from  the  drafting 
department,  the  stock-parts  order  clerk  immediately 
checks  the  list  with  his  stock-record  cards,  Fig.  9.  All 
the  items  required  that  are  not  in  stock  are  ordered. 

Items  not  required  for  some  time  are  held  in  the  "tick- 
ler" until  an  advisable  date  for  ordering.  A  copy  of 

the  order  is  sent  to  the  drafting  department,  which  in 
turn  senris  to  the  routing  department  drawings  for  each 
niece  called  for  on  the  order  The  material  order  clerk 
in  the  routing  deoart'^e'it  examir.es  each  drawing  and 

makes  out  requisitions  for  all  stock  pai*ts  and  special 
parts.  The  drawing,  together  with  all  requisitions  and 
a  route  card  (without  the  operations  or  dates,  but  giv- 

ing the  number  of  pieces  required,  time  number  of  job 
and  name  of  part)  are  then  sent  to  the  route  clerk,  who 
proceeds  to  schedule  and  route  the  work.  The.se  stock- 
reccrd  cards  are  a  great  help  to  the  route  clerk  in  set- 

ting dates. 
Tiie  material  order  clerk  keeps  a  record,  Fig.  10,  of 

all  the  drawings  received  in  the  routing  department. 
This  record  gives  date  received,  when  sent  to  routing 
department,  and  when  routed. 

Master  Card  and  How  Used 

The  method  of  routing  is  as  follows :  For  each  piece 
to  be  routed  there  is  a  master  card,  Fig.  11,  which  gives 
the  operations,  the  number  of  hours  or  days  required 
for  each  operation  and  the  name  of  the  foreman  who  is 
to  do  the  work. 

The  lists  of  operations  on  our  master  cards  are  made 
by  recording  the  operations  in  the  order  in  which  they 

have  been  performed  in  the  past,  and  are  changed  from 
time  to  time  as  new  methods  of  manufacturing  require. 
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FIG.    10.      DRAWINGS   RECEIPT  CARD   OF   MATERIAL    ORDER   CLERK 

The  time  required  for  each  operation  is  taken  from  the 
contract  or  job  work  cards  when  available.  On  new 
work  an  estimated  time  is  gotten  from  the  foreman 
having  charge  of  that  particular  job.  The  erecting 
foreman  gives  the  date  on  which  the  machines  are  to 
be  finished. 

The  company  has  records  obtained  by  experience,  to 
show  the  time  when  each  part  or  group  must  be  finished 
in  order  to  keep  the  date  set  for  the  completion  of  the 
machine.  With  all  this  information  it  is  a  compara- 

tively simple  job  to  divide  the  available  time  between 
the  various  operations.  In  the  majority  of  cases  the 
time  given  on  the  route  card  is  greater  than  the  actual 
time  required  for  the  operation.  This  helps  to  hold  the 
original  date  on  the  route  card  when  we  have  to  reroute. 
On  rush  orders  the  route  card  is  put  in  a  red  envelope, 
which  helps  the  foreman  to  keep  the  job  moving  on 
time. 

Record  of  Work  in  Progress 

The  routing  department  has  two  sets  of  filing  cabi- 
nets, one  for  all  work  in  process  of  manufacture,  and 

one  for  work  that  has  been  finished.  The  work-in- 
progress  cabinet  contains  a  copy  of  the  route  card  for 
every  job  in  progress  filed  according  to  name  or  job 
number. 

The  completed  file  contains  a  copy  of  route  cards  for 
all  jobs  finished  on  which  the  cost  has  been  figured. 

As  fast  as  the  cost  department  figui-es  the  job,  the  cards 
are  pulled  out  and  destroyed.  With  the  aid  of  these 
two  cabinets  any  job  can  be  quickly  located  and  the 
condition  of  all  the  parts  for  any  lot  of  machines  under 
construction  can  be  found.  The  general  rules  of  the 
routing  system  are : 

1.  Dates  on  route  cards  should  be  kept  or  bettered. 
2.  If  a  date  on  route  card  cannot  be  kept,  the  fore- 

man should  notify  the  routing  department  at  once  and 
not  wait  until  work  is  finished,  and  on  the  same  note 
give  the  date  on  which  the  work  will  go  to  the  next 
operation.  This  reroute  note  should  be  written  in  dupli- 

cate, the  original  should  be  sent  to  the  routing  depart- 
ment and  the  duplicate  should  be  pinned  to  the  fore- 

man's route  card  and  filed  in  the  rack  according  to  the 
new  moving  date.  This  will  remain  in  the  rack  until 
receipt  of  the  new  reroute  copy  from  the  routing  de- 

partment.   Printed  forms  are  provided  for  this  purpose. 

3.  Foreman  should  write  "Being  Rerouted"  on  route 
card  and  sign  his  name  and  the  date,  whenever  notifying 

the   routing   department  to   reroute work. 

4.  Routing  department  must  re- 
route work  promptly,  but  work  must 

be  kept  moving  during  the  time  it  is 

being  rerouted.  If  a  route  card  ar- 
rives in  a  department  and  has  been 

marked  "Being  Rerouted"  but  has 
not  been  rerouted  within  three  days 
after  the  date  of  notification,  the 
foreman  having  the  work  must  send 
through  a  new  reroute  note. 

5.  If  a  job  should  get  so  far  be- 
hind that  it  is  difficult  to  reroute  to 

meet  machine  date,  the  routing  de- 
partment .  will  notify  the  foreman 

building  the  machines. 
6.  The  route  card  and  blueprint  in 

an  envelope  must  be  kept  with  the 

work,  not  on  the  foreman's  desk. 
7.  The  foreman's  copy  of  the  route  card  must  be 

filed  in  the  rack  provided  for  that  purpose  according 
to  the  date  the  work  is  due  out  of  the  department,  ex- 

cepting the  assembling  and  erecting  departments  on 
groups  of  machines.  They  should  file  route  cards  by 
time  number. 

8.  Copies  of  route  cards  for  jobs  that  have  been 
rerouted  or  finished  must  be  removed  from  rack 

promptly. 
9.  Foremen  must  not  use  racks  to  store  all  sorts  of 

junk.    If  jobs  are  stopped  the  copies  should  be  marked. 
10.  All  foremen  must  enter  on  their  copy  of  route 

card  the  date  on  which  they  receive  the  work.  Then 

the  routing  department  can  get  this  information  with- 
out troubling  the  foreman.  > 

11.  Route  card  with  blueprint  must  be  returned  to 
routing  department  promptly  upon  completion  of  job. 

12.  The  routing  department  is  responsible  for  get- 

ting best  dates  on  all  outside  repair  or'^ers,  "customer 

Mrster  crrd 

NO  or 
pieces 

PAT-T     MAKIC 

OH  :^VMBOL 
MATERIAL TIME    NO, 

JB  10 

JB10-. 

26 

1 C.I. 

pJ?T  °''       Bed  Front  Plate     Sheet  #9                                \ 
U               OPERATIONS 

^OREMAN 
ACTUALTIMC 

IN  OAVS 

HCM/VRKS Print   reoetved   at 
R.D. Make   castings 
Foundry 2.5 

Clean 
Arbour 3 Mill ICalmberg 

^ All  drilling 
Larson                & Finish  liilling 
Malmberg            4. 

^_ 

Finf.1   Inspect 

Supply   Department 
#7   Bldg.    Ist  Floor 
Buckley 

These complete 
aheod   of the  finished 

are 
tie 

TOTAL    ACTUAL     TIME 

Piatt 

BIO  Bed 

requi delive mnchine 
Front  pla six 

date 
8. red 

jy 

tes 

we  >lC8 

o;i 

Ki 

FIG.  11.     MASTER  CARD  USED  FOR  ROUTING  WORK 
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waiting  orders,"  etc.     It  is  expected  that  the  foremen 
will  assist  them  in  every  possible  way. 

13.  The  foreman  whose  name  appears  on  the  bottom 
of  each  route  card  is  responsible  for  the  work  and  will 
give  information  on  any  mechanical  question  that  may 
come  up. 

Results  of  System 

Routing  started  in  the  geai'  department  in  1912,  and  is 
now  in  general  use  throughout  our  factory.  The  results 
obtained  can  best  be  shown  by  the  following  table,  giv- 

ing the  percentage  of  work  finished  on  or  near  the  sched- 
uled date: 

On  Time, One  Week Two  Weeks 
Year Total Per  Cent Per  Cent Pel  Cent 

1913 24.990 76.5 

84 

89  5 
1914 28.037 80  9 

90  5 94  3 
1915 43,795 

68  5 
80  3 88  7 

1916 61.173 71   5 79 86  5 
1917 66.926 87  6 90  7 

93  8 

1918 66,817 

85 

88 
91  7 

1919 61,622 85 87.6 

90 

This  record  would  be  better  but  for  the  tendency  of 
our  route  clerks  to  play  safe.  They  sometimes  call  for 
parts  sooner  than  actually  required  and  quite  often  the 
foreman  making  the  parts  knows  this  and  breaks  the 
rule  on  rerouting,  making  the  excuse  that  he  knew  they 
would  not  be  required  on  the  date  set.  This  applies 

principally  to  the  foreman  on  the  last  operation.  How- 
ever, we  try  to  impress  the  foreman  with  the  fact  that 

dates  on  route  cards  must  be  kept,  and  if  in  their 
opinion  the  dates  are  not  correct,  they  should  call  them 
to  the  attention  of  the  routing  department. 

In  conclusion  I  want  to  call  attention  to  two  points 
in  this  plan  of  routing.  One  is  its  simplicity.  All  we 
ask  of  our  foremen  is  to  keep  the  schedule  or  else  report 
that  they  cannot  do  so.  The  other  point  is  the  fact 
that  we  have  been  using  it  for  five  years  and  are  getting 
fairly  satisfactory  results. 

A  Question  in  Etymology 
By  Francis  W.  Shaw 

Manchester.  England 

"The  English  (or  any  other)  language  is  not  a  fixed 
unsentient  thing,  ironbound  by  a  set  of  arbitrary  rules 
and  conditions,  but  a  living,  growing  entity,  born  of 
necessity  and  reared  by  custom  to  give  expression  to 

the  intelligence  of  men." 
In  these  words  does  Harry  Senior  support  the  lan- 

guage as  it  now  is.  Since  "grinder"  is  perfectly  intel- 
ligible to  some  men,  while  "grinding  machine"  more 

powerfully  appeals  to  others,  and  as  both  terms  are 
sanctioned  by  long  and  common  usage,  both  are  right. 

Judged  from  the  standpoint  of  sanction,  both  are 
right,  but  judged  from  the  capability  to  give  expression 

to  the  intelligence  of  men  "grinding  machine"  is  right 
and  "grinder"  wrong;  for,  by  analogy  with  other  words, 
"grinder"  may  be  either  a  machine,  a  tool,  or  a  man. 
Too  often  are  we  forced  to  circumlocution  to  be  able 

to  claim  for  the  term  "expressivity  quite  complete." 
It  is  just  the  same  with  other  words  derived  from 

terms  expressive  of  processes  or  operations.  What,  for 

instance,  is  a  "mill"?  Side  mills,  face  mills,  slot  mills 
are,  of  course,  cutters.  But  is  a  vertical  mill  or  a 
horizontal  mill  a  cutter  for  vertically  or  horizontally 
cutting?     The   Cincinnati   Milling  Machine   Co.   mixes 

machine  nomenclature  with  that  of  the  cutters.  They 
make  universal  milling  machines  and  plain  milling  ma- 

chines but  their  manufacturing  machine  is  a  "miller." 
This  is  the  classification  in  Chapter  I  of  their  Treatise. 

If  I  asked  Mr.  Senior  to  provide  me  with  a  good  "miller" 
would  he  send  me  a  man  or  a  machine? 

Users  Do  Not  Control  Names 

I  do  not  agree  that  the  people  who  use  the  machines 
control  the  name.  It  is  the  makers  who  advertise  their 
wares,  the  technical  journals  that  describe  the  machine, 
the  divers  writers  who  furnish  the  interesting  matter 
we  get  in  the  American  Machinist,  who  now-a-days  make 
the  names  by  which  machines  are  knovra,  if  not  honored, 
in  common  workshop  use.  The  ordinary  workman  on 
this  side  is  fast  discarding  his  gantries,  his  poppets,  his 
rings,  his  cogs,  his  pins,  his  knives,  for  the  more  modern 
bed,  foot  stocks,  collars,  gears,  screws,  cutters,  etc. 

An  instance  of  the  "power  of  the  press":  In  the 
early  days  of  the  American  Machinist,  when  it  began 
to  get  distributed  among  the  more  intelligent  of  the 
shop  men,  there  arose  quite  a  fad  for  calling  the  drilling 
machine  a  drill  press.  The  new  name  spread  rapidly 
until  discussion  had  shovra  its  discordance  with  the  real 

office  of  the  machine,  and  now  when  "machine"  is  re- 
placing "press"  in  America  the  new  term  is  fast  being abandoned  here. 

If  a  "mill"  why  not  a  "plane"?  The  Yorkshire  tool- 
maker  habitually  uses  "plane"  as  his  name  for  planing 
machine,  and,  I  fancy,  would  find  support  by  analogy. 

If  a  "plane"  why  not  a  "slot"  or  a  "gear-tooth  round"? 
A  Fellows  "gear  shape"?  Any  of  these  is  quite  as 

logical  and  equally  illogical  as  "plane." 
Over  here  we  call  a  man  who  busies  himself  with 

mechanics  a  "mechanic."  He  is  a  mechanic  still,  though 
his  sole  work  be  turning,  planing  or  other  kind  of  ma- 

chining. You  in  America  have  improved  on  this,  call- 

ing a  "machiner"  (or  should  he  be  a  "machine")  a 
"machinist."  And  machinist  being  a  more  expressive 
term,  it  is  fast  growing  here. 

Mr.  C.  H.  Norton  may  dislike  the  term  "grinder"  as 
an  appellation  for  his  product.  It  will,  however,  persist 
unless  he  begins  to  use  in  his  literature  a  better  (and 

shorter)  term  than  "grinding  machine."  Might  I  sug- 
gest "grindor"  and  leave  "grinder"  to  describe  the 

operator. 

Standardizing  the  Use  of  Suffixes 

Or  would  it  be  preferable  to  standardize  the  use  of 

the  different  suffixes  we  have  expressive  such  as  "he 
who,"  "that  which,"  and  so  on:  as  "er,"  or  "ar,"  and 
"ist"  or  "ast"?  There's  plenty  to  go  around  and  to 

spare.  Thus:  the  operator  would  always  be  an  "ist," 
as  pianist,  turnist,  millist ;  the  machine  would  generally 

be  an  "er,"  as  miller,  planer,  slotter,  driller;  the  tool 
would  be  either  without  suffix  or  would  carry  the  suffix 

"or,"  as  "drill."  "mill,"  "saw,"  "reamor."  But  where 
special  terms  like  "lathe" — different  from  the  name  of 
the  operation — exists,  one  would  not  say  "turner"  for 
instance,  but  would  adhere  to  "lathe." 

There  is  no  need  to  bother  about  terms  like  "turning 
took";  after  a  time  someone  might  start  the  term 
"tumor"  for  example,  which,  if  it  pleased  the  public, 
would  gradually  become  common.  Such  terms  as 
"fitter,"  "polisher,"  and  "assembler"  could  remain,  for 

their  implements  are  "machines"  and  "tools"  not  par- ticularized. 
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The  Manufacture  of  Single-Cylinder 
Gasoline  Engines — II 

By  J.  V.  HUNTER 
Western  Editor,   Amei'ican  Machinist 

The  special  tools  and  methods  which  have  been 
developed  to  expedite  the  manufacture  of  small 
gasoline  engines  in  quantity  lots,  have  materially 
aided  in  establishing  the  quality  and  reliability 
of  this  class  of  machinery.  Attention  is  called 
to  a  few  of  the  special  tooling  methods. 

(Part  J  was  published  in  our  May  20  isstiv.) 

IN  THE  plant  of  the  Fuller  &  Johnson  Manufac- 
turing Co.,  Madison,  Wis,  the  finishing  of  the 

flywheel  is  expeditiously  accomplished  on  a  Gisholt 
vertical  boring  machine.  Fig.  16,  using  the  two  tool- 

posts  with  special  tools  for  the  difi'erent  cuts.  The 
left-hand  toolpost  holds  the  tools  for  boring,  facing 
and  turning  the  hub,  while  in  the  right-hand  toolpost 
is  placed  a  special  toolholder  A  which  carries  the  tools 
for  three  different  cuts.  The  first  is  a  roughing  cut 
on  the  face  of  the  flywheel  which  is  done  by  the  tool 
B  held  in  the  lower  section  of  the  holder  and  fed 

downward  with  a  feed  of  approximately  j\  in.  per 
revolution.  With  the  toolholder  in  the  position  shown, 
the  post  is  moved  toward  the  hub  and  the  two  cutters 
CC  face  the  sides  of  the  rim.  The  form  cutter  D 
follows  and  produces  a  smooth  finishing  cut  on  the  face 
and  rounds  up  the  corners  at  the  same  time. 
A  jig,  Fig.  17,  mounted  on  ways,  is  provided  for 

boring  and  reaming  the  holes  for  the  wristpin  and 
crankpin  bearings  of  the  connecting  rod.  The  posi- 

tion of  the  jig  A  is  regulated  with  reference  to  the 
spindle  by  means  of  a  stop  B  mounted  on  the  lug  C. 
The  drilling  of  the  grease-cup  hole,  at  an  angle  through 
the  large  end  of  the  connecting  rod,  is  done  in  the  jig 
shown  in  Fig.  18,  the  drill  being  guided  by  the  bushing 
in  the  leaf  A  which  may  be  swung  out  of  the  way 
for  tapping,  and  for  the  removal  of  the  rod. 

Fit;.   17.      SLIDING  DRII>L  JIG  FOR  CONNKCTING  RODS 

FIG.    IG.      SPECIAL    BORING    MILL    TOOLS    FOR    TURNING  FLYWHEELS 

FOR    DRILLING    GREASE-CUr    HOLE 

Fig.  19  shows  the  finish- 
turning  operation  on  the 
crankpin  of  the  crankshaft 
which  is  mounted  in  the 
throw  blocks  A.  The  struts 
B  are  provided  to  compensate 
any  undue  stress  while  turn- 

ing, while  the  narrow  finish- 
ing tool  C  is  supported  by  the 

small  jackscrew  D. 
The  crankpins  of  the  small- 

er sizes  of  crankshafts  are 
turned  in  a  lathe  equipped  for 

this  purpose.  A  long  exten- 
sion head  A,  Fig.  20,  is 

mounted  on  the  headstock  of 
the  lathe  and  is  supported  by 
the  out-board  bearing  B.  The 
head  is  arranged  to  take  vari 
ous  chucks  C,  in  which  are 
steel  bushings  D  correctly 
spaced  from  the  center  of 
the     headstock     spindle     for 
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FIG.  19.   TURNING  CRANKPIN  BEARINGS  OP  LARGE 
CRANKSHAFTS 

FIG.  20.  SPECIAL  CRANKPIN  LATHE  FOR 
SMALL  SHAFTS 

FIG.  21.   BORING  BEARINGS  ON  A  TURRET  LATHE 

the  throw  of  different  cranks.  The  turning  is  accom- 
plished by  an  overslung  roughing  tool  E  and  a  formed 

finishing  tool  F,  which  are  carried  on  the  special  cross- 
slide  G  that  is  attached  to  the  special  lathe  carriage. 

Satisfactory  results  in  point  of  accuracy  and  finish 
have  been  obtained  and  it  has  not  been  found  neces- 

sary to  grind  the  cranks  after  the  finishing  cut. 
Fig.  21  shows  the  manner  in  which  the  brass-  and 

babbitt-lined  bearing  blocks  A  of  the  larger  engines 
are  bored  and  reamed  by  suitable  tools  carried  in  the 
turret  head  of  a  Gisholt  turret  lathe. 

The  cylinder  heads  are  machined  in  a  turret  lathe 

PIG.    22.      SLIDING  DRILL   JIG    FOR   CYLINDER   HEADS 

and  are  then  transferred  to  a  gang  drilling  machine. 
Fig.  22,  for  the  various  operations  of  drilling  the 
valve  and  cap  bolt  holes.  The  drill  jig  A,  somewhat 
similar  to  the  one  used  on  the  connecting-rod  job, 
is  provided  with  a  hinged  bushing  plate  B,  which  is 
held  in  place  by  the  locking  pin  C.  The  drill  is  guided 
by  the  bushing  D,  and  the  jig  located  in  drilling  posi- 

tion by  means  of  the  spring-actuated  stops  E. 
Grinding  the  Valves 

The   grinding   of   the   valve   seats   in    the    cylinder 
heads    is    accomplished    by    a    special    valve-grinding 

FIG.    24.      GROUP   AS.SE.MBLY   FOR  ENG1NE.S FIG.    25.      TESTING    THE   COMl'LETED   ENGI.NES 



June  10,  1920 Get  Increased  Production — With  Improved  Machinery 1239 

machine,  Fig.  23,  which  was 
designed  and  built  in  this 
shop.  This  work  is  expedited 
by  handling  three  cylinder 
heads  and  grinding  the  two 
valves  contained  in  each  head 

in  the  same  set-up.  The  cylin- 
der heads  A  are  mounted  on 

suitable  wood  blocks  B  and  at 
the  position  C  both  grinding 
spindles  are  in  position  and 
ready  for  operation.  At  D  one 
spindle  is  in  place  and  the 
other  one  is  in  position  for 
the  removal  of  the  work.  The 
spindles  are  raised  or  lowered 
by  means  of  the  lever  E.  The 
valve  heads  are  slotted  to  take 
the  screwdriver  bits  which 
transmit  the  rotary  reversing 
motion  of  the  spindles  during 
the  grinding  operation.  Thiri 
motion  is  obtained  by  means 
of  a  reciprocating  rack  and 
gear  drive  mounted  behind 
the  guard  F  and  operated  by  a 
crank  which  is  connected  to  a 

belt-driven  gear  inclosed  in 
the  housing  G.  The  rack  re- 

ciprocates rapidly  and  practi- 
cally gives  the  spindles  a  com- 
plete revolution  in  each  direc- 
tion. While  this  motion  is  being  given  to  the  valves,  a 

worm  gear  driven  by  the  belt  H  slowly  revolves  the  cam- 
shaft I.  Cams  on  this  shaft  operate  the  plungers  J  which 

lift  the  valves  momentarily  from  their  seats  in  the  cylin- 
der head,  thus  eliminating  the  possibility  of  having 

grooved  and  leaking  valves. 
Fig.  24  shows  a  row  of  engine  beds  of  the  same 

type  mounted  on  work  benches  in  the  assem.bling  room. 
In  assembling,  the  assemblers  pass  from  one  unit  to 
another,  performing  on  each  a  single  operation  of  a 
sequence  through  the  entire  lot  before  passing  on  to 
the  next  operation. 

The   Final  Test 

A  foundation,  Fig.  25,  is  provided  for  mounting  the 
engines  in  the  testing  room.  This  consists  of  a  mono- 

lithic concrete  block  A,  upon  the  top  of  which  is 
mounted  a  cast-iron  bed  B,  which  is  provided  with 
T-slots.  The  engines  on  test  are  connected  to  an  under- 

ground exhaust  system  which  keeps  the  air  of  the  test- 
ing room  clear  and  free  from  the  products  of  com- 

bustion and  in  proper  condition  for  the  health  of  the 
employees. 

Through  Trade  Routes  Essential  to 
Foreign  Trade 

"Three  kinds  of  transportation  are  now  required  by 
our  foreign  trade,"  said  R.  M.  Calkins,  vice-president  of 
the  C.  M.  &  St.  P.  Ry.,  in  addressing  the  Foreign  Trade 

Convention  at  San  Francisco,  May  12.  "The  trans- 
portation of  thought  by  wire  or  wireless;  the  trans- 
portation of  communications  and  statements  by  letter, 

and  the  transportation  of  passengers  and  cargo  by  rail- 

FIG.    23.      MACHINE    FOR    CRi  \'I)i  XC,    VAIA'KS 

road  and  steamship  lines;  and  the  best  results  can  only 
be  obtained  by  the  unification  of  all  three  into  prompt, 
regular  and  dependable  service. 

"It  seems  to  me  that  the  simple  and  yet  indispensable 
things  in  connection  with  the  building  up  of  our  foreign 
commerce  have  been  given  the  least  attention  of  ail. 
In  the  first  place,  the  American  citizen,  in  spite  of  the 
vast  mileage  included  in  his  own  country,  is  usually 
alarmed  by  great  distances. 

"When  transportation  and  communication  shall  have 
been  established  on  all  well-known  trade  routes,  adver- 

tised thoroughly  through  the  various  channels  open  tO' 
the  organization  operating  over  these  trade  routes,  the 
buyer  and  seller  of  raw  material  or  manufactured 
article  will  in  the  natural  course  of  business  be  promptly 
brought  together. 

"In  mapping  out  and  establishing  the  through- 
trade  routes,  they  should  be  closely  allied  with  the 
principal  railway  lines  of  the  country.  In  fact,  there 
should  be  a  very  close  working  arrangement  between  the 
railroad  and  the  shipping  interests  to  the  end  that 
through  rates  and  fares  between  foreign  ports  and  all 
principal  American  centers  be  established  and  pub- 

lished, and  through  bills  of  lading  and  tickets  be 
obtainable.  The  wharfage  or  terminal  charge  on  all 
through  business  should  be  uniform  at  all  of  our  princi- 

pal ports. 
"More  elasticity  should  be  given  to  the  adjustment  of 

these  joint  water  and  rail  rates.  We  must  not  lose 
sight  of  the  fact  that,  in  the  handling  of  this  foreign 
commerce,  we  will  at  all  times  be  subjected  to  the  keen- 

est foreign  competition  with  water  rates  which  will 
not  be  subjected  to  regulation  but  will,  in  all  likelihood, 
be  based  upon  the  principle  of  what  the  business  will 

stand." 
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Problems  of  Industry  and  Trade 
[Interviews  with  Men  Who  Know  Conditions] 

By  C.  W.  park 

I 
HAVE  no  faith  in  artificial  methods  of  stimulating 

production,"  said  B.  B.  Quillen  of  the  Cincinnati 
Planer  Company,  the  other  day,  in  discussing  some 

of  the  efforts  now  being  made  to  increase  the  output  of 
American  manufactur- 

ers.    "As  soon  as   'pro- 
duction'  becomes  a  catch- 

word, like  'efficiency'  or 
'the  high  cost  of  living,' 
look    out    for    it.      The 

production    of    talk    is 
about  all  that  will  result. 
Somebody    will    start    a 

'movement,'  or  make  an 
investigation,    or    adopt 

a  se*'  of  resolutions,  and 
there    the    matter    will 

end.     We   can't   depend 
on   enthusiasm   alone  to 
work  ourselves   up  to  a 
high  pitch  of  production, 
and  even  if  we  could,  it 
would  not  mean  a  healthy 
industrial    condition,    or 
a    solid    foundation    on 
which  to  build   for  the 

future." "What 

sider  the 

An  Interview  With  B.  B.  Quillen 

labor,  now  much  needed  for  construction,  manufactur- 

ing, agriculture,  and  many  other  purposes." 
"How    much    this    influx    of    foreigners    affect    the 

American     worker?"     was     another     question     asked. 
"It  would  gradually 

raise  him  to  higher 

levels  of  skill,  responsi- 
bility and  earning 

power;  that  is,  if  he 
had  the  ambition  and 
ability  to  work  ahead.  If 
he  hadn't,  his  position 
would    at    least    be    no 

B.  B.  QUILLEN 

Changes  in  the  circum- 
stances influencing  produc- 

tion are  so  rapid  that  they 
cannot  be  reduced  to  a  rigid 

classification.  The  histo- 
rian of  the  reconstruction 

period  may  write  an  inter- 
esting story  later,  when  all 

the  evidence  is  in.  Just 

now,  the  most  significant 

facts  and  the  most  help- 
ful suggestions  come  direct 

from  the  men  who  are  en- 
gaged in  actual  production 

day  by  day.  These  men  are 
too  busy  making  industrial 
history     to     comment     at 

do  you  con- 
natural  means 

of  increasing  produc- 
tion?" Mr.  Quillen  was 

asked. 

"Opportunity  for  the  individual.  The  individual  firm 
under  free  competition,  and  the  individual  employee 
under  free  working  conditions,  will  be  sure  to  increase 

their  output.  They  will  do  this,  not  because  more  pro- 
duction is  a  fad  or  a  slogan,  but  because  it  is  to  their 

advantage.  The  only  things  that  hinder  maximum  pro- 
duction are  those  that  interfere  with  the  legitimate 

ambition  of  the  firm  or  the  workman  for  increased  earn- 

ings. By  'earnings,'  of  course,  I  mean  something  fairly 
earned,  and  not  mere  income  or  profit. 

Factors  Which  Discourage  Larger  Outputs 

"Just  now  there  are  a  good  many  factors  which  dis- 
courage a  larger  output.  One  trouble  is  a  shortage  of 

labor,  both  skilled  and  unskilled.  In  the  machine  tool 
industry  we  need  to  develop  a  larger  force  of  trained 
workmen.  An  improved  apprentice  system  will  help, 
especially  where  it  can  be  combined  with  a  continuation 
school.  In  plants  employing  250  or  more,  the  vestibule 
school  affords  the  best  means  of  training  skilled  workers. 
If  working  conditions  are  favorable,  a  large  proportion 
of  the  men  trained  will  become  permanent  employees. 
On  those  who  go  elsewhere,  the  time  will  not  have  been 
wasted,  for  we  owe  it  to  the  industry  to  train  new  men. 
Also,  it  should  not  be  forgotten  that  a  man  who  has 
learned  to  operate  a  certain  type  of  machine  becomes  a 

good  advertiser  for  it." 
"Where  will  you  get  the  unskilled  labor?" 
"Personally,  I  am  in  favor  of  encouraging  desirable 

immigrants  to  come  to  this  country  as  fast  as  they  can 
safely  be  absorbed.    This  will  insure  a  steady  supply  of 

length,  but  lohat  they  have  to  say  is  well  loorth  read- 

ing. From  time  to  time  the  "American  Machinist" 
will  publish  interviews  with  prominent  Tnanufacturers 
and  others  on  subjects  of  current  interest. 

worse. 
"Besides  the  shortage 

of  labor,  a  big  hindrance 
to  production  just  now 
is  the  widespread  unrest. 
This  is  not  confined  to 
industry,  but  affects 
business  and  other  in- 

terests at  the  same  time. 

In  part,  too,  the  unrest 
is  caused  by  underpro- 

duction and  the  conse- 
quent rise  in  prices. 

This  situation  creates  a 

vicious  cycle,  with  un- 
derproduction causing 

unrest,  and  unrest  cut- 
ting down  production. 

"Although  in  this 

sense  the  restless  attitude  of  labor  is  part  of  a  general 
condition,  there  is  no  doubt  that  in  many  instances 
the  main  trouble  has  been  the  outside  agitator.  In 
so  far  as  he  is  able  to  persuade  some  men  that  their 
employer  is  their  natural  enemy,  he  succeeds  in  slow- 

ing down  production.  His  followers  are  usually  a  small 
minority,  and  are  likely  to  be  well  organized  and 
capable  of  embarrassing  the  loyal  majority.  Anyway, 

destructive  activity  is  easier  than  constructive." 
"What  would  you  suggest  as  the  best  means  of 

improving  industrial  conditions?" 
Bonus  System  Helps 

"I  haven't  any  patented  remedy.  For  one  thing,  we 
must  distinguish  between  the  present  highly  abnormal 
situation  and  the  general  question  of  justice  between 
employer  and  employee.  A  permanent  labor  policy  must 
include  for  one  thing  some  means  of  giving  every 
worker  a  direct  interest  in  production.  The  bonus  sys- 

tem seems  to  me  the  best  plan  yet  devised  for  handling 
this  problem  in  the  shop.  For  the  office  force,  including 
all  employees  holding  responsible  positions,  I  believe  an 

extra  reward  based  on  the  firm's  output  for  a  given 
period  should  be  paid.  This  is  what  I  meant  awhile  ago 

by  individual  opportunity.  It  emphasizes  the  employee's 
interest  in  the  firm,  to  the  mutual  benefit  of  both.  I 

don't  know  what  the  details  of  the  best  solution  for  the 
labor  problem  will  be,  but  I  feel  sure  that  one  of  the 
most  important  principles  will  be  that  which  guarantees 
the  worker  a  right  to  profit  in  proportion  to  his 

individual  skill  and  effort." 
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Oil-Electric  Propulsion  for  Vessels 
The  yacht  "Elfay" — the  first  yacht  to  be  driven  by 

the  Diesel  electric  system  of  propulsion — left  New 
London  Jan.  15  for  Cuba,  Bermuda,  and  other  Southern 
ports. 

This  vessel,  originally  the  "Katoura,"  was  built  by 
Herreshoff  in  1914.  She  is  essentially  a  sailing 
schooner,  152  ft.  over  all,  30  ft.  beam,  and  313  tons 
gross.  Her  present  owner,  desiring  to  install  auxiliary 
propelling  apparatus,  decided  on  the  most  modern 
variety.  Her  propelling  equipment  consists  of  a  6-cylln- 
der  115-hp.,  model  54  Winton-Diesel  oil  engine  direct 
connected  to  a  75-kw.  Westinghouse  generator.  This 
supplies  power  to  a  90-hp.  Westinghouse  motor,  of  360 
r.p.m.,  direct  connected  to  the  propeller. 
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FIG.  1.  THE  DECK  CONTROL, 

FIG.  2.  THE  SWITCHBOARD 

The  control  of  this  motor  is  centered  in  a  single 
handle  located  on  the  deck.  By  turning  this  handle 
in  one  direction,  the  propeller  motor  is  started  from 
rest  and  brought  through  several  steps  up  to  full  speed 
ahead.     By  turning  the  control  handle  in  the  reverse 

direction,  the  motor  is  reversed  in  a  similar  manner, 
and  the  change  from  full  speed  ahead  to  full  speed 
astern  can  be  effected  in  5  sec.  There  are  no  signals 
to  the  engine  room  and  the  officer  in  charge  has  full 
control  of  the  propelling  equipment.     A  set  of  meters 

PIG.  3.     THE    v\  i.\iuls -DIESEL,  ENGINK 

FIG.    4.      CLUTCH   CONNECTING  MOTOR 
AND    PROPELLER    SHAFT 

gives  the  navigator  full  information  as  to  the  per- 
formance of  the  machinery. 

This  simplicity  of  control  is  due  to  the  fact  that 
the  controller  handles  neither  the  main  engine  nor  the 

main  motor  current,  but  only  the  small  generator-field 
current.  The  engine  itself  is  operated  from  the  engine 
room,  but  is  merely  kept  going  at  normal  speed  in  one 
direction  only. 

All  of  the  auxiliary  equipment  of  the  "Elfay"  is 
electrically  operated,  including  the  winches,  pumps, 

fans,  blowers,  ice  machines,  etc.  She  is  also  elec- 
trically heated,  but  cooking  is  done  by  an  oil  range 

supplied  with  electrically  pumped  oil. 

The  "Elfay"  will  depend  mainly  on  her  sails,  but 
she  has  a  cruising  radius  of  2,000  miles  on  her  motor 
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[drive,  since  she  can  carry  2,400  gal.  of  fuel  oil  and 

'consumes  7i  gal.  per  hour.    Her  speed  at  the  full  power 
of   the   motor   is    8i    knots. 

Which  Side  Do  You  Stand  On? 
By  F.  M.  A'Hearn 

Answering  the  above  question,  which  was  raised 
by  Sandy  Copeland  on  page  1064,  Vol.  51,  of  the  Ameri- 

can Machinist,  it  is  the  belief  of  the  writer  that 
the  operator  stands  at  the  right  side  of  a  planer  when 
operating  it,  and  that  the  operating  side  is  commonly 
recognized  as  the  right  side. 

Some  of  the  older  makes  of  planers  were  operated 

from  the  opposite  side,  one  in  particular  that  I  have 
in  mind  was  built  by  J.  H.  Gage,  Nassau,  N.  H. 

The  builders  of  double-head  lathes,  such  as  locomo- 
tive driving  wheel  and  car  wheel  lathes,  usually  refer 

to  the  movable  head,  which  is  to  the  right  of  the  oper- 

ator as  he  fr.ces  the  machine,  as  the  "right-hand  head." 
The  same  practice  seems  to  be  followed  by  builders  of 
boring  and  turning  mills. 

The  crank-shaping  machines  leave  room  for  arguments 
as  two  well-krown  machine-tool  builders  manufacture 
traverse-head  crank-shaping  machines  commonly  knovm 
as  double-head  shapers,  having  a  long  bed  with  a  head 
operating  from  each  end  to  the  center  or  even  past  it, 
each  head  having  its  own  drive  and  feed  works  entirely 
independent  of  the  other  and  usually  an  operator  for 
each  end  of  the  machine.  I  believe  that  in  this  case 
the  operator  who  works  the  end  of  the  machine  to  the 
right  as  he  faces  it  operates  the  right  side  or  the  right 
end,  and  also  believe  that  the  single-head  shaper,  which 
I  assume  Mr.  Copeland  refers  to,  is  operated  from  the 
right  side. 

A  venerable  lathe  which  the  writer  was  once  assigned 

to  operate,  had  what  was  called  in  the  shop,  a  "left- 
hand  carriage."  This  tool  may  have  been  designed  by 
an  honest  Christian  gentleman,  but  it  was  invariably 

the  opinion  of  the  luckless  "goat"  who  had  it  wished 
on  him,  that  the  machine  was  premeditated  with  malice 
iforethought.  The  handwheel  of  the  carriage  was 
located  at  the  right  end  of  the  apron,  bringing  the 
cross-feed  crank  to  the  left  hand  of  the  operator.  The 
lead  screw  was  carefully  concealed  along  the  back  of  the 

bed  which  practically  prevented  the  operator  from 
using  the  half  nuts  when  chasing  a  thread. 

It  was  always  a  source  of  entertainment  to  see  the 
uninitiated  victim  get  balled  up  before  he  trained  him- 

self to  the  new  movements  required  when  cutting  a 
thread,  especially  when  it  finished  close  to  a  shoulder, 
as  an  engine-lathe  hand  will  without  thought  or  effort 
go  through  the  motions  of  backing  the  tool  away  from 
the  cut  and  reversing  the  machine  at  the  same  Lime. 
On  this  lathe  these  habitual  movements  would  be 

made  with  the  wrong  hands  and  the  show  would  end 
with  frantic  clawing  for  the  shipper  and  all  the  oper- 

ating handles  and  knobs  at  the  same  time,  while  the 

tool  was  "Marching  Through  Georgia,"  ruining  the 
job  and  the  foreman's  disposition. 

The  suggestion  and  advice  offered  by  near-by  work- 
men at  this  stage  depended  on  how  husky  the  new  guy 

looked,  or  didn't  look,  for  verily  sometimes  "Silence  is 

Golden," 

A  Simple  Indexing  Device 
By  I.  B.  Rich 

A  friend  of  mine  who  runs  a  small  shop,  recently  had 
some  accurate  indexing  to  do  in  order  to  cut  a  number 
of  pockets  in  a  brass  casting.  These  had  to  be 
accurately  spaced  on  account  of  the  necessity  for 
securing  as  perfect  balance  as  possible  in  the  completed , 
instrument.  In  order  to  avoid  the  possibility  of  back- 

lash in  the  indexing  head,  he  rigged  up  the  following 
simple  device  on  a  plain  milling  machine.  Turning  up 
an  accurate  mandrel  A,  he  made  substantial  centers  in 
both  ends  and  fastened  an  accurately  cut  24-tooth  gear 
at  B. 

The  other  end  was  turned  down  true  with  the 
centers,  and  provided  with  a  nut  and  collar  for  holding 

A  SIMPLE  INDEXING  DEVICE 

the  piece  to  be  milled  as  at  C.  Those  were  then  placed 
between  a  pair  of  plain  milling  machine  centers  as 
shown  at  D  and  E.  The  angle  plate  F  carries  tho 
index  pin  G  which  was  carefully  shaped  to  fit  and  hold 
the  indexing  gear  rigidly  in  position  while  the  cut  was 
being  milled  in  the  casting.  The  screw  H  clamped  the 
index  pin  rigidly  in  position  at  each  indexing.  This 
simple  arrangement  was  found  to  be  quicker  than  an 
indexing  head  and  it  also  entirely  avoided  the  possibility 
of  incorrect  indexing,  as,  even  if  the  operator  missed  a 
tooth,  it  was  only  necessary  to  come  back  to  it,  while 
missing  the  count  on  an  index  plate  might  spoil  the 
casting. 
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Knowing  Your  Insurance  Policy— IV 
By  CHESLA  C.  SHERLOCK 

"Honesty  is  the  best  policy"  might  be  changed, 
for  insurance  purposes,  into  "Honesty  produces 
the  best  policy."  When  both  the  insurer  and  the 
assured  are  entirely  truthful  in  their  dealings 
with  each  other  an  insurance  policy  that  is  cap- 

able of  giving  real  protection  is  nearly  certain 
to  result.  The  differences  between  representa- 

tions and  rvarra.nties  in  insurance  policies  are  not 
generally  understood.  What  the  law  in  different 
states  has  held  regarding  these  matters  is  care- 

fully treated  in  this  discussion,  quotations  from 
many  decisions  being  used  to  develop  the  thought. 

(Part  JIT  was  piiblished  in  our  May  20  issue.) 

Representation  and  Warranties 
THE  effect  of  representations  and  warranties  or 

their  breach  upon  the  contract  of  insurance  is  a 
matter  of  utmost  importance  to  the  insured.  If 

he  makes  a  misrepresentation  in  order  to  secure  an  in- 
surance policy,  or  assents  to  a  warranty  which  is  incor- 
porated into  the  policy  and  then  is  guilty  of  noncom- 
pliance with  it,  what  effect  will  this  have  upon  the 

contract  and  the  rights  thereunder? 
There  has  always  been  more  or  less  confusion  as  to 

the  meaning  of  the  terms  "representation"  and  "war- 
ranty" and  the  distinction  between  the  two.  Some  are 

of  the  opinion  that  they  are  one  and  the  same  thing, 

while  others  confess  that  they  haven't  the  slightest  idea 
as  to  what  they  mean.  No  one  need  be  ashamed  of 
himself  on  this  score,  for  a  great  many  of  the  courts 
confuse  the  terms  at  times  and  seem  to  have  only  a 
meager  idea  as  to  the  real  meaning  of  them. 

Joyce  defines  a  representation  as  "an  oral  or  written 
statement  which  precedes  the  contract  of  insurance,  and 
is  no  part  thereof,  unless  it  be  otherwise  stipulated, 
made  by  the  assured  or  his  authorized  agent  to  the 
underwriter  or  his  authorized  agent,  and  relates  to  facts 
necessary  to  enable  the  underwriter  to  form  his  judg- 

ment whether  he  will  accept  the  risk  and  at  what 

premium." The  same  authority  defines  an  express  warranty  as 

follows:  "An  express  warranty  is  a  particular  stipula- 
tion inserted  on  the  face  of  the  policy  or  clearly  em- 

bodied therein  as  a  part  thereof  by  proper  words  of 
reference  whereby  the  assured  agrees  that  certain  facts 
are  or  shall  be  true,  or  that  certain  acts  have  been  or 
shall  be  done,  and  upon  the  literal  truth  or  exact  fulfil- 

ment of  which  stipulation  concerning  the  same  the 
validity  of  the  contract  depends.  ...  A  warranty 

may  relate  to  the  past,  present,  or  future,  or  each  or  all." 

Chief  Difference  Between  Representation 
AND  Warranty 

One  can  readily  see  that  there  is  a  big  distinction 
between  representations  and  warranties.  The  one  is 
not  a  part  of  the  contract  but  relates  to  facts  and  cir- 

cumstances arising  at  the  time  the  contract  is  proposed, 

while  the  other  is  an  express  pai-t  of  the  contract  and 
usually  a  condition  precedent  to  the  contract  itself  and 
the  liability  of  the  insurer. 

McArthur  draws  this  distinction  between  the  two: 
"A  representation  differs  from  an  express  warranty  in this  respect,  viz.:  That  the  former  does  not  and  the 
latter  does,  appear  in  the  policy.  A  statement  which,  if 
collateral  to  the  policy  only  amounts  to  a  representation, 
acquires  the  force  of  a  warranty  if  inserted  in  the 

instrum.ent." Ellis,  another  authority,  states :  "There  is  a  material 
difference  between  a  representation  and  a  warranty; 
a  warranty  is  always  a  part  of  the  written  policy,  and 
must  appear  upon  the  face  of  it;  but  a  representation  is 
only  a  matter  of  collateral  information  on  the  subject 
of  the  insurance,  and  makes  no  part  of  the  policy.  A 
warranty  must  be  strictly  and  literally  complied  with; 
but  it  is  sufficient  if  a  representation  be  substantially 

correct." 
In  an  Oklahoma  case,  it  was  pointed  out  that  fraud  is 

the  ground  upon  which  a  contract  is  made  void  by  a 
misrepresentation  while  noncompliance  with  a  warranty 
operates  as  an  express  breach  of  the  contract. 

Another  authority  points  out  the  instances  when  a 

representation  is  material  to  the  contract:  "A  repre- 
sentation in  insurance  is  in  the  nature  of  a  collateral 

contract,  either  by  writing  or  not  inserted  in  the  policy 
or  by  parol,  and  is  a  communication  of  facts  and  cir- 

cumstances relative  to  the  insurance  made  to  the  under- 
writers, with  a  view  to  enable  them  to  estimate  the 

risk  and  calculate  the  premium  to  be  paid.  A  represen- 
tation is  said  to  be  material  when  it  communicates  any 

fact  or  circumstance  that  may  be  reasonably  supposed 
to  influence  the  judgment  of  the  underwriters  in  under- 

taking the  risk  or  calculating  the  premium,  and  what- 
ever may  be  the  form  of  expression  used  by  the  insured 

or  his  agent  in  making  a  representation,  if  it  have  the 
effect  of  imposing  upon  or  misleading  the  underwriter, 
it  will  be  material  and  fatal  to  the  contract." 

Material  Facts  in  the  Contract 

The  United  States  Supreme  Court  has  said  that  to 
constitute  a  representation  there  should  be  an  affirma- 

tion, or  denial  of  some  fact,  or  an  allegation  which  would 
plainly  lead  the  mind  to  the  same  conclusion. 

The  point  to  be  made  here  is  that  the  person  seeking 
insurance  should  be  most  careful  as  to  the  statements 
or  representations  that  he  makes.  If  they  are  as  to 
matters  irrelevant  to  the  life  of  the  contract  they  will 
not  invalidate  it,  but  if  they  are  as  to  matters  which 
are  material  to  the  contract  and  the  risk  which  the  in- 

surer is  about  to  assume,  they  will  certainly  invalidate 
the  contract  of  insurance  and  the  assured  is  in  the 
position  of  having  talked  himself  out  of  court  by  his 
failure  to  adhere  to  the  facts. 

Where  the  representation  is  substantially  correct  and 
it  is  not  to  be  deemed  as  a  part  of  the  expressed  con- 

tract, it  will  have  no  effect  upon  the  policy,  but  where 
it  is  stipulated  as  a  part  of  the  contract,  it  becomes  a 
warranty  and  it  must  be  literally  true,  or  literally  com- 

plied with,  if  the  assured  is  to  hold  the  insurer  to  the 
policy. 

A  representation  may  be  either  oral  or  written,  but  it 
is  not  a  part  of  the  policy ;  a  warranty  is  always  written 
and  it  is  a  part  of  the  policy  itself,  and  must  be  written 
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on  the  face  thereof,  or  attached  to  a  part  of  the  policy 
and  a  specific  reference  made  to  it  in  the  policy  itself. 

A  representation  per  se  is  always  collateral  to  the  con- 
tract and  is  not  of  the  essence  of  the  contract.  Flanders, 

in  his  work  on  Fire  Insurance,  states:  "A  representation 
precedes  the  contract  of  insurance,  and  is  not  a  part  of 
it.  ...  A  warranty  is  a  part  of  the  contract,  and 
must  be  exactly  and  literally  fulfilled.  ...  A  war- 

ranty is  a  binding  agreement  that  the  facts  stated  are 
true.  The  assured  by  his  warranty  engages  that  what- 

ever may  be  the  condition  of  things  when  he  makes  his 
application,  the  facts  shall  be  as  warranted  when  the 

policy  attaches." 
Misrepresentation  of  a  Material  Fact 

In  a  New  York  case,  the  following  was  brought  out: 

"In  an  application  and  a  policy  the  statements  of  the 
assured  were  declared  to  be  warranties  and  the  basis 
of  the  contract,  but  in  other  parts  of  the  application  it 
was  stated,  in  substance,  that  nothing  but  fraud  or 
intentional  mis-statements  would  void  the  policy,  and 
that  payment  of  the  sum  assured  would  be  contested 
only  in  case  of  fraud.  It  was  held  that  the  statements 
were  not  to  be  regarded  as  warranties,  and  that  to  sus- 

tain a  defense  to  an  action  on  the  policy,  the  defendant 
must  show  that  not  only  the  statements  were  untrue, 
but  that  they  were  known  to  the  insured  so  to  be,  and 
that  they  were  made  intentionally  and  with  a  fraudulent 

design." As  to  when  the  misrepresentation  is  material  so  as 
to  invalidate  the  contract,  there  is  a  well-defined  test  at 
law.  It  has  been  said  that  it  must  be  of  a  fact  material 
to  the  risk.    But  this  is  not  always  the  case. 

Joyce  points  out  the  true  test  in  the  following  words : 
"While  it  is  true  that  a  misrepresentation  will  avoid  the 
policy  if  it  is  of  a  fact  actually  material  to  the  risk, 
it  is  not  true  that  it  must  be  material  to  the  risk  as 
such  in  all  cases.  It  need  not  actually  have  any  bearing 
upon  the  state  or  condition  of  the  subject  matter.  The 
rule  already  given  as  to  what  constitutes  a  material 
fact  in  cases  of  concealment  is  generally  applicable 
here.  The  question  is,  did  the  fact  or  circumstance 
represented  or  misrepresented  operate  to  induce  the 
insurer  to  accept  the  risk  or  to  accept  it  at  a  less  pre- 

mium? If  it  offers  a  false  inducement  which  is  acted 

upon  in  either  case,  the  insurer  being  misled  or  de- 
ceived, the  representation  is  material." 

The  test,  then,  is:  Did  the  misrepresentation  deceive 
or  mislead  the  insurer?  We  think  that  this  is  the  true 
statement  of  the  rule  of  law,  although  the  fact  that  a 
representation  is  to  a  fact  material  to  the  risk  will  not 
hold  the  assured  blameless  if  it  is  untrue. 

Importance  of  Truth  in  All  Statements 

Those  seeking  insurance  should  learn  that  in  making 
statements,  even  where  they  are  merely  representations, 
that  the  truth  is  none  too  good.  Protection  is  the  out- 

standing aim  of  insurance  and  it  is  with  the  idea  of 
securing  protection  that  people  seek  insurance  contracts. 
They  cannot  hope  to  secure  protection  by  fraud  and 
deceit,  for  the  law  recognizes  the  right  of  the  insurer 
to  protection  from  fraud  and  deceit.  Unless  the  person 
.seeking  insurance  can  act  in  good  faith  and  without 
an  intent  to  take  advantage  of  the  other  by  concealment 
or  fraud,  he  has  no  more  protection  than  he  had  before 
he  induced  the  insurer  to  accept  the  risk.  The  mere 
fact  that  one  has  an  insurance  policy  is  not,  in  all 
cases,  evidence  of  protection.     The  insurance  contract 

is  a  mutual  agreement  and  there  are  liabilities  imposed 
upon  the  person  seeking  insurance  just  as  there  are 
rights  acquired  against  the  other  party  where  the  con- 

tract is  valid  and  binding. 
A  representation  that  is  based  upon  expectation,  belief 

or  opinion  is  not  material  to  the  risk  and  it  cannot 

affect  the  validity  of  the  agreement.  Where  the  repre- 
sentation is  as  to  facts  which  are  material,  and  it  is 

false,  but  is  not  relied  upon  by  the  insurer,  it  is  not 
sufficient  to  avoid  the  policy.  The  test  is  whether  it 
misled  the  insurer  and  not  as  to  the  actual  fact  of  its 

falsity  or  mis-statement  of  facts. 
If  the  insurer  asks  questions  in  the  blank  application 

form  and  states  that  they  are  material  questions,  the 
rule  will  be  rigidly  enforced.  In  one  case,  the  court 

said:  "Nothing  can  be  more  reasonable  than  that  the 
parties  entering  into  the  contract  should  determine  for 
themselves  what  they  think  to  be  material,  and  if  they 
choose  to  do  so,  to  stipulate  that  unless  the  assured 
shall  answer  a  question  accurately,  the  policy  or  con- 

tract which  they  are  entering  into  shall  be  void,  it  is 
perfectly  open  to  them  to  do  so,  and  this  false  answer 

will  then  avoid  the  policy." 
RxjLiNGS  ON  Misrepresentations 

Many  of  the  states  have  by  express  legislation  sought 
to  break  down  the  distinction  between  representations 
and  warranties.  In  Massachusetts,  the  civil  code  pro- 

vides: "No  written  or  oral  misrepresentation  of  war- 
ranty therein  made,  in  the  negotiation  of  a  contract  or 

jMDlicy  of  life  insurance,  or  in  the  application  therefor 
or  proof  of  loss  thereunder,  shall  defeat  or  void  the 

policy,  or  prevent  its  attaching,  unless  such  misrepre- 
sentation is  made  with  actual  intent  to  deceive,  or  unless 

the  matter  misrepresented  increases  the  risk  of  loss." 
In  Connecticut,  it  is  provided  that  "In  all  policies  of 

insurance  against  loss  by  fire,  made  by  companies  char- 
tered by  or  doing  business  in  this  state,  no  condition 

shall  be  valid  unless  stated  in  the  body  of  the  policy." 
And  elsewhere,  the  statute  states  that  "no  statement 
made  by  the  applicant  for  insurance  not  included  therein 
shall  avoid  the  policy  or  be  used  in  any  legal  proceeding 

hereunder." In  Georgia,  the  code  provides :  "Every  application  for 
insurance  must  be  made  in  the  utmost  good  faith,  and 
the  representations  contained  in  such  application  are 
considered  as  covenanted  to  be  true  by  the  applicant. 

Any  variation  by  which  the  nature  of  extent,  or  char- 
acter of  the  risk  is  changed  will  void  the  policy." 

Again,  the  same  statute  states :  "Any  verbal  or  writ- 
ten representation  of  the  facts  by  the  assured  to  induce 

the  acceptance  of  the  risk,  if  material,  must  be  true,  or 

the  policy  is  void.  If,  however,  the  party  has  no  knowl- 
edge but  states  on  the  representation  of  others,  bona 

fide,  and  so  informs  the  insurer,  the  falsity  of  the  in- 

formation does  not  void  the  policy." 

And  again  the  statute  in  Georgia  provides:  "A  fail- ure to  state  a  material  fact  if  not  done  fraudulently, 
does  not  void;  but  the  wilful  concealment  of  such  fact 

which  would  enhance  the  risk,  will  void  the  policy." 

In  Kansas,  the  statute  provides:  "No  oral  or  writ- 
ten misrepresentation  made  by  the  assured  or  in  his 

behalf,  in  the  negotiation  of  insurance,  shall  be  deemed 
material  or  defeat  or  void  the  policy  or  prevent  its 

attaching,  unless  made  with  intent  to  deceive  and 
defraud,  or  unless  the  matter  misrepresented  increases 

the  risk." 
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In  Kentucky,  a  statute  which  has  been  in  force  since 

1874,  reads:  "All  statements  or  descriptions  in  any 
application  for  a  policy  of  insurance  shall  be  deemed 
and  held  representations  and  not  warranties;  nor  shall 
any  misrepresentations,  unless  material  or  fraudulent, 

prevent  a  recovery  on  the  policy." 
The  Louisiana  Statxjte 

In  Louisiana,  the  statute  provides:  "All  statements 
pui-porting  to  be  made  by  the  insured  shall  in  the 
absence  of  fraud  be  deemed  rapresentations  and  not 

warranties.    Any  waiver  of  this  section  shall  be  void." 
In  Massachusetts,  the  court  said:  "But  it  has  been 

decided  by  this  court  that  the  statute  was  only  declara- 
tory of  the  common  law  as  to  representations,  but  that 

it  changed  the  rule  as  to  warranties  by  putting  them  in 

the  same  category  as  mere  representations." 
In  Missouri,  the  statute  provides :  "The  warranty  of 

any  fact  or  condition  hereinafter  incorporated  in  or 
made  a  part  of  any  fire,  tornado  or  cyclone  policy  of 
insurance  purporting  to  be  made  or  assented  to  by 
assured  which  shall  not  materially  affect  the  risk  insured 

against,  shall  be  deemed,  taken  and  construed  as  repre- 
sentations only  in  all  suits  at  law  or  in  equity  brought 

upon  such  policy  in  any  of  the  courts  of  this  state." 

Flexibility  of  the  Law  on  Warranties 

The  effect,  as  we  have  seen,  from  this  quotation  from 
representative  statutes  and  authoritirs,  is  to  prevent 
the  insurer  hiding  behind  any  iron-clad  conditions  which 
are  not  strictly  material  to  the  risk  or  to  the  amount 
of  the  premium  paid. 

It  is  needless  to  say  that  there  are  many  instances  In 
the  earlier  insurance  decisions  where  the  insurer  escaped 
his  obvious  liability  by  means  of  a  technicalitv  ground- 

ing in  the  law  of  warranties  and  representations.  If 
the  assured  has  been  charged  guilty  of  fraud  and  con- 

cealment, the  insurer  was  equally  apt  and  disposed  to 
take  advantage  of  the  other  party  when  it  was  to  his 
interest  to  do  so. 
The  statutes  have  attempted  to  correct  this  abuse 

of  the  law  by  lowering  the  bars  in  regard  to  renresenta- 
tions  and  warranties  just  so  far  as  they  could  consist- 

ently do  so  and  still  maintain  justice  between  the 
parties. 

Conclusion 

It  is  well  settled  now,  both  in  the  statutes  and  in  the 
expressions  of  the  courts,  that  unless  a  warranty  is 
material  to  the  risk  or  to  the  amount  of  premium  paid 

tha't  its  mis-statement  will  not  avoid  thj  policy  any 
more  than  a  mere  misrepresentation  will. 

As  we  have  noted  in  this  discussion,  a  misrepresenta- 
tion will  not  ordinarily  void  the  policy  unless  it  served 

to  mislead  the  insurer  and  unless  he  acted  upon  it  in 
accepting  the  risk.  Representations  which  are  false 
do  not  affect  the  policy  unless  they  were  taken  to  be 
true  by  the  insurer  and  were  acted  upon  with  that 
tTiought  in  mind. 

The  House  on  the  Sand 

The  foundations  were  laid  by  Ignorance,  the  bricks 
were  cemented  with  blood  by  Carelessness,  the  supports 
were  installed  by  Recklessness,  and  the  decorations  were 
by  Thoughtlessness.  Do  you  live  in  this  house?  asks 
the  National  Safety  Council. 

Milling  Keyseats  in  Separator 
Crankshafts 
By  J.  H.  Vincent 

The  method  used  in  the  plant  of  the  Minneapolis 
Threshing  Machine  Co.  for  milling  the  keyseats  in  their 
separator  crankshafts  is  shown  in  the  accompanying 
illustration.     Four  shafts  are  keyseated  at  a  time  and 

milling  keyseats  in  separator  crankshafts 

are  supported  rt  both  ends  in  V-blocks  and  clamped 
down  by  crossbars  which  carry  equalizing  screws  at  A. 
The  arbor  carries  four  high-speed  cutters  which  are 
run  with  a  small  amount  of  coolant.  Atter  cutting  the 
keyseats  in  one  end  the  cranks  are  transposed  and  key- 
seats  are  cut  in  the  other  end. 

No  special  care  is  required  in  determining  the  position of  the  cut. 

Attachment  to  Center  Gage 
By  Roy  F.  Leighto 

A  handy  little  adjustment  to  the  center  gage  is  shown 
in  the  accompanying  illustration.  It  can  be  made  by 
anybody,  and  its  u.se  makes  it  easier  to  grind  thread 

attachment  to  center  gage 

tools,  either  straight  or  at  an  angle.  It  may  also  assist 
in  setting  thread  tools  in  awkward  places  if  the  angles 
are  accurately  made. 

i 
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ONE  of  the  first  principles  in  the  construction  of 
airplane-engine  crankcases  is  to  have  the  case 
thoroughly  scraped  on  the  inside  so  as  to  remove 

every  particle  of  sand.  So  much  depends  upon  the 
proper  and  continuous  functioning  of  an  airplane  motor 
that  no  chances  can  be  taken  with  the  possibility  of 
sand  or  other  loose  par- 

ticles getting  into  the 
bearings.  The  equip- 

ment of  scraping  tools  is 
shown  in  Fig.  1,  and  the 
scraping  bench  in  Fig  2. 
This  bench  was  designed 
to  bring  the  casting  at 
the  most  convenient 

height  for  the  operator, 

but,  even  with  this  as- 
sistance, only  60  per  cent 

of  the  men  put  on  this 
job  were  able  to  stand 
the   work   for   90    days. 

Machining  the  Liberty  Crankcase — I. 
By  h.  a.  carhart 

Mechanical  Engineer,  Lincoln  Motor  Co.,  Detroit,  Mich. 

This  article  contains  not  only  interesting  ex- 
amples of  jigs  and  fixtures,  hut  data  as  to  the 

cost  of  hand  labor  and  some  of  the  problems 
which  had  to  be  solved  in  the  production  of 
Liberty  motors.  The  hand  scraping  of  the  cases 
alone,  with  the  constant  shifting  of  men,  was  of 

itself,  quite  a  serious  problem. 

and  only  25  per  cent  of 
the  remainder  could  stick  to  it  for  a  longer  period. 
The  extreme  physical  exertion  required  made  it  neces- 

sary to  constantly  recruit  this  force,  and  as  it  required 
from  8  to  15  days  to  train  an  operator,  this  became 
quite  a  problem.  The  output  is  one  case  every  12  hours 
per  operator.  It  will  be  noted  that  in  addition  to  the 

twelve  scraping  tools  there  is  also  a  dentist's  mirror  and 
a  brush  to  enable  the  operator  to  see  and  also  remove 

loose  particles  in  out-of-the-way  places.  Previous  to  the 
scraping,  the  fins  and  other  projections  are  removed  by 

small  air  chisels.  Thorough  inspection  follows  the 
scraping,  not  only  to  see  that  it  is  well  done  but  to  be 
sure  that  the  casting  will  clean  up  at  all  points.  Suit- 

able inspection  gages  are  provided  for  the  various  vital 

points. The  first  milling  operation,  as  shown  in  Fig.  3,  is  done 
on  an  Ingersoll  milling 

machine,  holding  six  fix- 
tures on  the  table.  These 

fixtures  hold  the  crank- 
cases  in  two  positions; 

those  on  one  side  pre- 
sent the  cylinder  flanges- 

to  the  fixed  angular  mill 

ing  cutters,  while  those- on  the  other  side  present 
the  joint  faces  of  the 
cylinder  cases.  The 
method  is  to  load  one 

pair  of  fixtures  and  start 
the  machine;  while  the 
machine  is  at  work  the 

next  pair  is  loaded  in  the  same  way,  and  finally  the  third 
pair.  The  work  from  the  first  pair  is  removed  as  soon  as 
finished  and  the  fixtures  again  loaded,  making  this  an 
almost  continuous  milling  operation. 

The  fixtures  are  of  the  open-box  type  of  construction, 
each  having  three  hardened  steel  pads  or  equalizing 
points  upon  which  the  case  rests.  An  equalizing  jaw 
at  each  end  clamps  against  the  side  walls  of  the  case. 
Thirty-seven  spring  plungers,  well  distributed,  are  used 
to  support  the  case  and  flanges  while  being  milled.     A 

i^ 

FIG.  1.     THE  SCRAPER'S  OUTFIT KIG.  2.     THE  SCKAi-iiNU  liJSNCH 
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FIG.  3.      .MILl.lXG  THE  CRANKCASE 

centrally  located  stop  screw  at  the  rear  of  the  fixture 
is  used  for  positioning  the  case  endwise.  The  case 
is  temporarily  clamped  over  the  three  equalizing  points 
by  special  clamps.  Then  the  spring  plungers  are  re- 

leased, and  the  case  permanently  clamped  by  four  strap 
clamps  acting  against  the  inner  cylinder  walls.  The 
temporary  clamps  are  then  removed.  The  other  fixture 
on  which  the  case  is  placed  face  down,  consists  of  a 
cast-iron  base  having  twenty-two  hardened  steel  blocks 
upon  which  the  flange  rests.  A  centrally  located  pin 
positions  the  case  endwise,  while  two  hardened  steel 
blocks  on  the  inner  side  are  used  to  locate  the  case 

sidewise,  six  well-distributed  strap  clamps  holding  the 
case    in   position. 

Cutter  Speeds  and   Feeds 

Some  of  the  milling  data  in  connection  with  this 
work  will  be  of  value  in  other  cases.  The  cylinder-pad 
facing  cutters  are  8  in.  in  diameter  and  have  sixteen 

inserted  high-speed  steel  blades.  They  run  at  295  r.p.m, 
and  have  a  feed  of  14  in.  per  minute,  removing  approxi- 

mately A  in.  of  metal.  The  cutters  require  regrinding 
approximately   every  eighteen  pieces,   which  means  a 

little  oftener  than  once  in  two  hours  as  the  output  is 
ten  per  hour.  The  lubricant  is  sixteen  parts  of  water 

to  one  part  of  "Cutrite."  The  finishing  cut  only  re- 
moves ii  in.  of  stock  with  the  cutters  running  275  r.p.m. 

with  a  feed  of  13  in.  per  minute.  The  difference  in  the 
amount  of  metal  removed  adds  comparatively  little  to 
the  life  of  the  milling  cutters,  as  these  must  be  re- 
ground  approximately  every  twenty-one  cases. 

After  a  thorough  inspection  the  half  bearings  are 
bored  on  an  engine  lathe  by  the  fixture  and  boring  bar 
shown  in  Fig.  4.  The  case  rests  on  six  hardened-steel 
blocks  and  the  boring  bar  is  carried  in  four  steel  bush- 

ings, three  of  which  revolve  with  the  bar.  The  outer 
bushing  remains  stationary.  The  bar  carries  sixteen 
cutters  made  up  of  5-in.  square  steel  and  held  in  slots 
by  means  of  headless  setscrews.  The  bar  has  a  keyway 
its  whole  length  in  which  the  keys  of  the  three  revolving 
bushings  slide,  keeping  the  cutters  and  the  clearance 
slots  in  the  revolving  bushings  always  lined  up.  The 
advance  cutter  roughs  the  bore  to  2.945  in.  and  the  fol- 

lowing cutter  bores  to  2.97  in.  The  speed  of  the  bar  is 
250  r.p.m.,  with  a  feed  of  0.008  in.  per  revolution.  The 
cutting  tools  require  regrinding  about  every  sixty  cases. 

•  ■s 

FIG.    4.      BORING   THE   BEARINGS 
FIG. BORING   FIXTURE   FOR   CAMSHAFT    DRIVES 



June  10,  1920 Get  Increased  Production— With  Improved  Machinery 
1249 

riU'J'iDi-/Jrj'J'iy>i    liDj^liJ'J^ilUrj'jarJi^J  W 
and  a  single  machine  can  handle  about 
fifteen  cases  per  hour.  The  same  cool- 

ing solution  is  used  as  in  milling.  The 
finish-boring  to  2.985  in.  is  done  in 
a  similar  fixture  and  with  similar 
cutters. 

The  holes  for  the  generator  and 
camshaft  drive  are  bored  in  the  fixture 
shown  in  Fig.  5  under  a  vertical  drill- 

ing machine.  This  requires  very  little 
explanation,  the  end  of  the  crankshaft 
being  clamped  in  the  fixture,  which 
consists  of  a  sub-base  and  two  stan- 

dards which  act  as  trunnions  so  that 
it  can  be  swung  into  the  different  posi- 

tions. The  crankcase  is  located  by  a 
pilot  plunger  which  fits  the  end-cylin- 

der bore,  after  which  the  case  is 
clamped  in  position. 

The  drilling  fixture  is  shown  in  Fig. 
6,  sixty-eight  spindles  being  utilized 
in  this  operation.  There  are  four  drill- 

ing operations  which  are  performed  on 
a  battery  of  four  machines  by  a  pro- 

gressive system.  These  machines  are 
inclosed  in  a  return-track  system 
shown  in  Fig.  7,  which  consists  of 
cold-rolled-steel  shafting  mounted  on 
suitably  arranged  brackets.  These  fixtures  run  upon this  track,  being  loaded  at  one  end  of  the  track  and 
passing  under  the  various  machines  consecutively.  The 
fixtures  are  then  run  onto  a  cross-carriage  at  each  end 
of  the  line,  which  transfers  them  back  to  a  track  in  the 

FIG.    6.       DRILLING    FIXTtTRE    FOR    FLANGE 

rear  of  the  machine,  on  which  they  can  be  returned  to their  original  starting  point. 
Each  fixture,  which  includes  a  cast-iron  carriage 

mounted  on  four  rollers,  carries  two  hardened  guide 
bushings  at  each  end,  two  of  these  being  shown  at  A 

FIG.  7.     THE  DRILL  TR.\CK  SYSTE.M 
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and  B,  Fig.  6.  After  being  loaded  the  carriage  is  rolled 
under  the  first  machine  and  the  head  brought  down 

slowly,  allowing  the  pilot  bar  C  to  enter  the  guide  bush- 
ing. A  continued  downward  movement  of  the  head 

leaves  the  guide  plate  D,  carrying  the  drill  bushings, 
in  contact  with  the  crankcase,  and  feeds  the  drills 
through  the  bushings  and  into  the  work.  The  drills 

vary  in  size  from  h  to  .r'i  in.  and  run  at  1,200  r.p.m.,  the 
feed  being  0.002  in.  per  revolution. 

A  Double  Hand  Milling-Machine  Job 

For  milling  the  oil-filler  pads  on  the  side  of  the  case, 
two  No.  6  hand-milling  machines  are  used  in  tandem  by 
connecting  the  two  tables  with  the  cast-iron  plate  A, 
which  makes  them  move  as  one  unit,  as  shown  in  Fig.  8. 

The  crankcase  rests  on  the  two  hardened-steel  bars  B 
and  C,  the  lugs  at  the  back  end  positioning  the  sides  of 

the  case.  The  swinging  cross-arm  D,  supported  on  a  pin 

at  E  and  carrj'ing  the  two  links  F  and  G,  raises  the  head 
and  its  milling  cucter  on  one  machine  at  the  same  time 
the  other  is  lowered.     This  movement,  combined  with 

via.   a.     FIXTUKE  FOR  .MILLING  THE  EXDS 

the  backward  and  forward  movement  of  the  carriage, 
mills  the  oil  filler  pads. 

Another  type  of  fixture  is  shown  in  Fig.  9,  which 

holds  the  crankcase  while  the  nameplate  on  the  synchro- 
nizer pad  is  being  milled.  This  fixture  locates  the  crank- 

case by  means  of  the  crankshaft  bearings,  which  fit  over 
the  blocks  A  and  B,  the  block  A  having  lugs  to  locate  the 
case  endwise.  The  details  of  the  operation  itself  are 

very  apparent. 
The  drilling  fixture  shown  in  Fig.  10  is  very  similar 

to  that  illustrated  in  Fig.  6,  the  main  difference  being 
the  addition  of  a  rack  and  pinion  for  moving  the  base  in 
and  out  under  the  bushing  plate.  This  is  an  indexing 

jig  so  as  to  enable  the  holes  for  the  cylinder  studs  to 
be  drilled  at  their  proper  angle  of  45  deg. 

An  unusual  milling  attachment  is  shown  in  Fig.  11. 
Owing  to  the  lightness  of  the  aluminum  casting  a  large 
crankcase  can  be  easily  handled  on  a  comparatively 

small  machine,  as  shown.  This  is  a  hand  milling  ma-. 
chine  and  by  making  the  fixture  itself  as  light  as  pos- 

sible it  was  easily  able  to  handle  the  work  as  shown. 

FIG.  10.     DRILLING  CYLINDER  STUD  HOLES FIG.    U.     UNTJStlAL  MTLLIXG  FIXTURE 
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FIG.    12.      FIXTURE  FOR  RAPID   TAPPING 

A  convenient  tapping  fixture  is  shown  in  Fig.  12.  The 
crankcase  is  mounted  on  trunnions  so  as  to  be  readily 
swung  from  one  position  to  the  other,  and  the  fixture  is 
provided  with  a  rack-and-pinion  movement  to  enable  the 
"work  to  be  moved  sideways  in  either  direction.  The 
■whole  fixture  is  on  wheels,  and  the  rails,  made  of  cold- 
rolled-steel  shafting,  allow  it  to  be  easily  moved  endwise. 
Details  of  the  tap  holder  are  shown  in  Fig.  13.  The  Old- 

ham coupling  A  drives  the  floating  shaft  B  which  runs 

FIG.  14.     BORING  FOR  OII^-PUMP  HOLE 

in  the  bushing  C  and  drives  the  tap  and  nut.  The  bush- 
ing C  is  held  in  a  spider  D,  the  flange  carrying  a  double 

ball  bearing  as  shown,  this  ball  bearing  floating  between 
the  plates  EE,  which  are  held  stationary  and  supported 
by  an  extension  arm  from  the  drilling-machine  column. 

It  will  be  noted  that  there  is  an  annular  space  between 
the  hub  of  the  spider  and  the  plates  which  allows  free 
movement  in  any  direction.  The  amount  of  this  mcve- 
ment,  however,  is  limited  by  the  play  between  the  pin 
F  and  the  holes  in  the  lower  plate.  This  device  proved 
satisfactory  and  handled  a  large  amount  of  tapping. 

The  inspection  of  the  lower  half  of  the  Liberty  motor 
crankcase  includes  a  water  test  for  leaks,  a  pressure 
of  from  3  to  5  lb.  being  used  for  this  purpose.  It  is 

then  ".nspected  all  over  to  insure  there  being  sufficient 

FIG.   13.      FLOATING  HEAD  FOR  TAPPING    MACHINE FIG.  15.     BORING  FOR  W.\TER-PUMP  HOLE 
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metal  for  machining  at  all  points.  Two  men  can  water- 
test  eighty-five  cases  per  day,  while  a  crew  of  six  men 

can  completely  inspect  150  cases  per  day.  The  joint  face 
is  milled  in  the  usual  manner,  fixtures  having  spring 

plungers  being  used  for  this  purpose.  When  the  first 

fixture  is  loaded  the  machine  is  started,  and  the  sec- 
ond and  third  fixtures  loaded  while  it  is  at  work.  The 

cases  are,  however,  all  removed  from  the  fixture  before 

reversing  the  table.  The  cutters,  some  of  which  are  9 
in.  in  diameter,  run  at  235  r.p.m.  with  a  feed  of  13}  in. 
per  minute.  These  cutters  remove  approximately  A  in. 

of  stock  and  will  usually  mill  twenty-four  cases  between 
grindings. 

The  half  bearings  are  bored  in  a  fixture  almost  iden- 
tical with  that  shown  in  Fig.  4.  Then  after  one  or  two 

minor  operations  the  bevel-gear  bearing  and  oil-pump 
hole  are  bored  under  a  25-in.  sliding-head  drilling  ma- 

chine, using  the  fixture  shown  in  Fig.  14.  The  work  is 
centered  by  means  of  the  blocks  A  and  B,  which  fit  into 
the  bearing  seats.  The  yoke  carries  a  heavy  guide 
bushing  for  the  boring  tool  and  directly  beneath  is  a 
bushing  for  the  pilot,  so  as  to  afford  a  guide  at  both 
ends  of  the  boring  tool. 

Another  boring  operation  is  for  the  water-pump  hole, 
the  fixture  being  shown  in  Fig.  15.  The  work  rests  on 
four  hardened-steel  crossbars  AA,  while  at  the  lower 
end  is  a  half-round  bearing  block  which  fits  into  bearing 
No.  7,  centering  the  case  at  that  end.  At  the  upper  end 
is  a  pilot  B,  which  enters  the  bevel-gear  hole  previously 
bored.  This  pilot  carries  a  hardened-steel  bushing  for 
guiding  the  body  of  the  cutter  by  means  of  the  pilot. 

Crankcase  Boring  Fixture 
By  Frank  C.  Hudson 

The  method  of  boring  the  Franklin  crankcase  is  to 
clamp  the  aluminum  casting  in  the  heavy  fixture  shown 
and  use  a  single-point  fly  cutter  for  boring  the  bearing 
seats.  The  casting  is  clamped  to  the  fixture  by  hook 
bolts  operated  by  the  cams  A  A  which  clamp  the  cylinder 
rigidly  and  quickly.  The  boring  bars  have  two  inter- 

mediate guides  as  well  as  those  at  the  end,  and  in  this 
way  accurate  alignment  is  insured.  This  is  simply 
another  example  of  the  dependence  placed  on  the  single- 
point  cutter  when  two  holes  are  desired. 

CRANKCASE  BORING    FIXTURE 

Demountable  Truck  Bodies  as  Standard 
Unit  Freight  Containers 

Recent  changes  in  the  cost  of  labor  and  labor's 
inefficiency  have  brought  about  conditions  in  the  han- 

dling and  distribution  of  freight  which  make  imperative 
the  adoption  of  economies.  As  a  solution  to  ithe 
problem  of  bettering  these  conditions,  Calvin  Tomkins, 

president  of  the  Material  Machinery  Manufacturers' 
Association  of  New  York,  N.  Y.,  suggests  the  use  of 
demountable  truck  bodies  as  standard  unit  containers 

for  interchange  between  flat  cars,  auto  trucks,  ware- 
houses and  water  carriers.  The  following  is  an  ex- 

tract from  his  paper: 

There  are  many  good  freight-handling  machines, 
tractors,  trailers,  micro-elevators,  belt  conveying  ma- 

chines, hoists,  cranes,  tiering  machines,  the  efficiency 
and  more  universal  use  of  which  is  being  retarded 
by  the  lack  of  standardized  unit  containers.  Successful 
handling  of  uniform  packages  is  accomplished  at  New 
Orleans  (where  the  best  handling  of  freight  in  this 
country  is  done)  by  machinery,  but  little  has  been 
done  to  facilitate  the  handling  of  packages  varying  in 
size,  form,  weight,  strength,  construction  and  character 
of  contents. 

The  Motor  Terminals  Co.  service,  at  Cincinnati,  now 
uses  the  demountable  truck  body  for  railroad  transfer 
service  between  terminals,  where  it  has  been  dem- 

onstrated that  the  necessary  organization  of  terminals 
will  be  neither  complicated  nor  expensive. 

Labor  costs  of  handling  such  standardized  unit  con- 
tainers will  represent  a  very  small  part  of  the  present 

outlay  necessary  for  the  handling  of  miscellaneous 
package  freight.  The  importance  of  minimizing  the 
effect  of  a  labor  shortage  for  this  work  is  self-evident 
when  it  is  known  that  the  scarcity,  inefl!iciency  and 
high  cost  of  manual  labor  have  caused  the  suspension 
of  numerous  coastwise  services  and  threatened  the 
future  successful  conduct  of  the  Erie  Canal,  Missis- 

sippi River  and  the  Great  Lakes  Services. 
The  standard  container  proposed  is  a  demountable 

closed  auto  truck  body,  which  can  be  readily  trans- 
ferred by  cranes  between  railroad  flat  cars,  auto 

chassis,  warehouse  floors  and  vessels.  They  should  be 
designed  so  that  they  can  be  stacked  on  flat  cars, 

should  be  weather-proof  and  should 
be  arranged  to  contain  smaller  unit 
packages.  A  method  would  have  to 
be  devised  to  mark  and  efliciently 
handle  the  less-than-car-load  and 
less-than-container-load  shipments. 
Such  materials  as  cement,  sand,  etc., 

could  be  loaded  at  the  factory  direct- 
ly into  the  container  and  transferred 

directly  to  the  point  of  use.  Among 
the  results  of  the  use  of  unit  con- 

tainers such  as  suggested,  in  addi- 
tion to  the  direct  saving  on  handling, 

would  be  the  elimination  of  the  use 

of  many  kinds  of  packages  such  as 
bags,  barrels,  boxes  and  crates,  and 

the  partial  elimination  of  the  incon- 
venient box-car. 
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Adjustable  Studs  for  the  Lathe 
Faceplate 

By  H.  H.  Parker 

The  sketch  shows  a  modification  of  tha  usual  form 
of  studs  that  are  used  for  holding  irregular  shaped  work 
to  the  lathe  face- 

plate. They  are 
threaded  and  holes 
are  tapped  into  the 
faceplate,  into  which 
they  are  screwed. 
Locknuts  and  wash- 

ers are  provided, 
either  at  the  back 
or  the  front  of  the 
faceplate,  depending 
upon  the  position 
and  shape  of  the 
work.  This  arrange- 

ment allows  the 
clamping  screws  to 
be  located  at  vary- 

ing distance  from 
the  faceplate  by 
screwing  the  studs 
in  or  out  and  lock- 

ing by  means  of  the 
nuts.  They  may 
also  be  turned  to 
face    any    direction. 
They  can  be  applied  to  any  faceplate  and  make  a  very 
handy  means  of  holding  irregular  pieces. 

Repairing  a  Gear  with  Broken  Teeth 
By  John  J.  Burke 

The  illustration  presented  herewith  shows  a  method 
I  used  to  repair  a  gear  with  broken  teeth. 

After  building  up  the  broken  space  with  the  welding 
machine  anf^  finishing  the  top  and  sides,  I  placed  the 
gear  on  an  angle  plate,  putting  two  clamps  under  it 
to  keep  it  central. 

After  clamping  it  fast  with  a  bo'.t  at  the  center,  I 
took  a  sharp  scriber  and  marked  the  outline  of  three 
teeth  on  the  angle  plate  at  one  side,  for  use  as  a  guide. 
I  then  ground  a  tool  to  fit  the  teeth  and  set  it  in  one  of 
the  good  teeth. 

Then  I  raised  the  tool  loosened  the  nut  at  the  center, 
and  turned   the   wheel   to   the  place   that  was   welded. 

ADJU.STMENT    STUDS    FOR 
FACEPL.VTE 

After  making  sure  the  lines  on  the  angle  plate  matched 
the  teeth  I  tightened  the  gear  and  cut  the  first  tooth. 

This  was  repeated  till  all  the  teeth  were  cut.     The 

WarA  teelh 

PUTTING   NEW  TEETH   IN  A   BROKEN   GEAR 

result  was  a  good  gear  with  little  trouble  or  worry.  If 
the  teeth  are  very  coarse  it  might  require  a  roughing 
and  a  finishing  cut. 

Methods  of  Holding  Short  Studs 
By  H.  J.  Ventner 

At  one  time  the  Pullman  Co.  used  brass  butt-hinges  in 
many  places  on  its  cars,  and  the  vibration  caused  the 
Small  knob,  which  goes  in  the  bottom  of  the  butt,  to 
fall  out.     One  of  these  knobs  as   originally   made   is 

E.  F. 

METHODS   OF  HOLDING   SHORT   STUDS 
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shown  at  A  in  the  illustration,  and  these  were  losi  in 
such  large  numbers  that  the  screw-machine  shop 
received  orders  for  50,000  of  them  at  a  time. 

Finally  the  scheme  of  knurling  the  stud  end,  as 
show  at  B,  was  hit  upon  with  the  outside  of  the  knurling 
large  enough  to  be  a  tight  driving  fit  for  tha  hole  in 
the  butt.  This  change  seemed  to  turn  the  trick  for  ths 
replacement  orders  rapidly  grew  smaller  in  quantity  and 
less  frequent  in  occurence,  so  that  finally  the  small  pro- 

duction caused  the  superintendent  to  kick  about  the 
increasing  cost  of  the  individual  pieces. 

The  man  who  told  me  about  this  went  on  to  say  that 
he  had  applied  a  different  kink  to  his  own  work,  for 
he  had  some  studs  which  he  had  been  making  as  at  C 
and  driving  them  into  the  plates  in  which  they  were 
used.  The  studs  were  madj  as  at  D  with  a  small  groove 
turned  just  below  the  head.  The  plates  were  drilled 
from  the  reverse  side  to  that  in  which  the  studs  were 
driven  so  that  the  burr  from  drilling  stood  up  from  the 
top  face  as  at  E,  then  when  the  stud  D  was  driven  into 
this  hole  the  small  burr  was  turned  down  by  its  head 
into  the  groove  as  at  F.  The  clinching  of  the  burr  in 
this  manner  was  sufficient  to  hold  the  studs  tightly. 

A  Drill  for  Use  in  Cored  Holes 
By  S.  J.  Bedford 

Morse  Twist  Drill  and   Machine  Co. 

On  page  738  in  the  April  1  issue  of  the  American 
Machinist  there  is  an  article  telling  how  an  expert 
mechanic  overcame  some  of  his  troubles  in  drilling 
cored  holes.  With  this  article  a  sketch  was  given  of 
the  improvised  drill  that  was  used  in  doing  the  work. 
The  article  was  especially  interesting  because  the  Morse 
Twist  Drill  Co.  had  arrived  at  the  same  solution  some 
time   before. 

In  April,  1913,  a  representative  of  that  company  was 
sent  to  the  Middle  West  to  investigate  some  trouble 
which  one  of  the  large  companies  was  having  with 
drills.  He  found  that  they  had  used  all  kinds  of  forged 
and  milled  drills,  but  without  the  results  that  they  had 
hoped  to  accomplish,  their  particular  trouble  being 
breakage,  caused  partly  in  drilling  cored  holes,  and  in 
some  instances  by  non-alignment  of  the  pieces  to  be 
drilled. 

It  was  suggested  that  these  people  use  either  three- 
or  four-groove  drills,  but  their  superintendent  did  not 
look  upon  this  suggestion  with  favor,  because  he  wanted 
drills  that  would  work  in  solid  stock  as  well  as  in 
cored  work. 

After  giving  the  matter  some  thought  the  suggestion 
was  made  that  special  two-lipped  drills  be  used,  these 
being   cleared   in   such   a  way  that  there  would   be   a 
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TWIST  DRILL  WITH    BEARING   ON  BOTH   EDGES  OF 
THE  LAND 

bearing  on  both  edges  of  the  land,  that  is,  on  the  cutting 
face  and  on  the  rear  edge  or  heel.  There  were  some 
special  drills  of  this  description  made  at  that  time,  the 
accompanying  figure  being  a  photograph  of  one  of  the 
original  drills  made  in  April,  1913.  These  drills  were 
tried  out  and  the  results  obtained  were  even  better 
than  anticipated. 

Changing  a  Scrapped  Press  Into  an 
Efficient  Slotter 

By  Peter  F.  O'Shea 
Old  machines  no  longer  needed  for  their  original  pur- 

pose may  often  be  converted  into  special  tools,  especially 
if  the  foreman  is  awake  to  the  needs  of  his  shop.     In 
  one   of  the   factories   of   the   Greenfield 

Tap  and  Die  Corporation,  where  patent 
tap  wrenches  of  both  large  and  small 
size  are  made,  one  of  the  operations  is 
to  slot  out  a  wide  run-way  for  the  jaws 
of  the  wrench,  the  rectangular  hole  going 
completely  through  from  face  to  back. 
This  hole  used  to  be  machined  on  a 

shaper,  one  side  at  a  time,  thus  necessi- 
tating four  changes  of  position  in  the vise. 

There  was  an  old  obsolete  punch- 
pre.ss  in  the  shop  and  the  foreman  con- 

ceived the  idea  of  utilizing  it  for  ma- 
chining the  hole  in  question.  At  first  he 

fitted  it  ViiXh  a  single  cutting  tool  shaped 

like  a  ■Mfeel  so  as  to  cut  one  side  of  the 
slot  at  a  time,  the  stroke  being  vertically 
downward ;  but  the  tool  could  not  be  kept 
from  springing  away  from  the  steel  to 
be  cut. 

The  result  was  a  poor  job,  and  the 
tool  worked  loose  and  fell  out.  It  was 
then  decided  to  put  two  of  these  cutting 
tools  back  to  back  with  the  proper  dis- 

tance between  them  and  to  have  them 
cut  the  two  opposite  sides  of  the  slot  at 
once.  This  was  done  and  it  worked  very 

well,  because  the  lateral  thrust  on  each  tool  was  neu- 
tralized. 

Besides  having  the  tools  made  in  duplicate  and  put 
back  to  back,  each  tool  itself  was  made  double-ended, 
as  can  be  seen  in  the  illustration,  which  shows  the 
front  view  of  one  of  the  tools.  Therefore,  when  the 
lower  ends  of  the  two  tools  wore  out  or  got  dull,  the 
vise  could  be  loosened,  both  tools  turned  about  and  the 
sharp  ends  put  to  work,  without  the  trouble  of  return- 

ing to  the  toolcrib  for  fresh  tools.  This  arrangement 
made  a  more  symmetrical  tool,  and  also  made  the 
tools  long  enough  to  get  a  solid  bearing  between  their 
backs  and  along  a  considerable  length  of  the  vise  with- 

out wasting  any  tool  steel. 
When  cutting,  the  tools  are  held  between  two  V-shaped 

pieces,  which  are  inserted  where  the  die  is  ordinarily 
placed  in  a  diamond-shaped  vise  on  the  bottom  of  the 
slide.  A  special  table  was  put  on  the  machine.  An  old 
chuck  was  found  in  the  shop  and  new  jaws  were  made 
for  it  in  the  toolroom  so  that  it  fit  the  two  sizes  of 

work.  Now  the  slotting  is  done  some  four  times  as  fas' 
as  it  was  before.  This  is  a  good  example  of  what  can 
be  accomplished  in  adapting  old  equipment  to  special 
work. 

ONE   OF  THE 
CUTTING 
TOOLS 
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San  Francisco  Business  Men  Repudiate 

Pro-Metric  Propaganda 
TN  proof  of  our  assertion  that  all  business 

*■  men  and  manufacturers  who  understand 
the  situation  are  against  the  compulsory 

metric  propaganda,  we  call  attention  to  the 
fact  that  on  the  evening  of  May  1  3,  1 920, 

a  group  of  the  most  mfluential  business  men 
and  manufacturers  of  San  Francisco  met  in 

the  Engineers  Club  there  and  made  public 

the  statement  and  resolutions  here  given: 

In  view  of  the  organized  and  aggressive 
campaign  now  being  conducted  in  favor  of 
legislation  providing  for  the  compulsory  adop- 

tion of  the  metric  system  in  the  United  States, 
as  the  sole  and  exclusive  standard  of  weight 
and  measure,  it  is  proper  that  representative 
business  organizations  indicate  their  position 
with  reference  thereto. 

The  metric  system  was  legalized  by  Act  of 
Congress  in  1866  and  is  fully  available  to  all 
who  find  it  to  their  advantage  to  use  it.  We 
see  no  occasion  for  making  its  use  com- 
pulsory. 

Especially  at  this  time,  when  industry  is  be- 
ing pushed  to  the  limit  by  new  and  different 

problems,  the  introduction  of  this  radical 
issue,  as  a  further  disturbing  element,  would 

be  peculia-ly  unfortunate. 
Whatever  sentiment  there  is  for  metric 

legislation  appears  to  be  of  artificial  creation, 
manipulated  by  those  who  have  made  it  a 
private  hobby. 

Irrespective  of  any  merits  the  metric  system 
may  have,  it  is  clear  that  under  a  compulsory 
LAW,  this  country  would  have  to  face  a  long 
transition  period;  the  introduction  of  a  dual 
system,  a  confusion  between  the  two  systems 
furnishing  a  most  prolific  source  of  error  and 
expense;  a  cost  appalling  in  its  magnitude 
involved  in  new  equipment,  fixing  new  stand- 

ards and  making  new  drawings,  disturbance  of 
our  system  of  interchangeable  parts,  recalcula- 

tions of  formulas,  tables,  price  lists,  etc. ;  re- 
education of  employees  in  the  use  of  new  units 

of  weights  and  measures  and  other  funda- 
mental changes,  such  as  would  inevitably  re- 

sult in  complexity  and  confusion  where  now 
there  is  uniformity  and  order. 

That  there  is  no  trade  demand  for  such  a 

revolutionary  scheme  is  shown  by  the  fact 
that  American  manufacturers  are  almost 

solidly  arrayed  against  it,  and  that  the  over- 
whelming preponderance  of  the  World  Trade 

is  on  the  basis  of  the  inch  and  pound.  The 
following  resolutions  were  unanimously 
adopted : 

"That  we  unqualifiedly  condemn  the  efforts 
now  being  made  for  the  compulsory  adoption 
of  the  metric  system  of  weights  and  measures 
in  the  United  States  as  being  inimical  to  the 
industrial  and  commercial  interests  of  the 
country. 

"That  we  hereby  register  our  protests  to 
the  persistent  and  radical  propaganda  now 
being  conducted  from  this  city  (San  Francisco) 
to  secure  compulsory  legislation  of  the  char- 

acter mentioned.  We  are  convinced  that  such 

efforts  do  not  represent  the  prevailing  senti- 
ment of  the  substantial  business  interests  of 

San  Francisco." »        •»        » 

Appended  to  these  resolutions  are  the  names 
of  responsible  officials  of  thirty-five  of  San 

Francisco's  leading  industrial  firms,  represent- 
ing many  millions  of  investment. 

This — please  note — is  in  the  "home"  of  the 
World  Trade  Club,  which  has  been  making 
such  extravagant  and  preposterous  claims 

regarding  the  unanimity  of  San  Francisco's business  men  in  favor  of  a  compulsory  metric 
law. 

Ediio 
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Labor  and  Industry 
(This  is  the  conclusion  of  William  H.  Barr's  address,  th  e  first  part  of  which  was  published  last  week. ) 

"In  1914  immigration  was  increasing  in  volume  stead- 
ily. Assuming  that  immigration  and  emigration  would 

have  continued  at  the  1914  rate,  we  would  have  re- 
ceived in  round  numbers  7,000,000  immigrants  for  the 

five-year  period  from  1915  to  1919  inclusive.  And  at 
the  rate  of  emigration  for  1914,  about  3,170,000  would 
have  returned,  so  that  we  would  have  had  an  excess 
of  immigration  over  emigration  of  more  than  3,800,000. 
From  1915  to  1919  there  arrived  1,612,743  persons  and 
1,180,859  departed  from  the  country.  Deducting  the 
net  immigration  for  the  war  period,  amounting  to  about 
430,000,  the  number  shut  out  from  America  by  the  war 

was  appi'oximately  3,370,000. 
"In  reaching  its  estimate  that  the  industries  are  short 

from  4,000,000  to  5,000,000  immigrant  workers,  the 
Inter-racial  Council  also  considered  the  new  basis  of 
employment  in  many  of  the  industries  where  larger 
forces  are  required  as  a  result  of  the  average  reduc- 

tion of  the  work-day  from  a  ten-hour  to  an  eight-hour 
period.  There  are  approximately  8,000,000  foreign  born 
wage  earners  in  manufacturing,  mining,  transporta- 

tion and  other  industries. 

The  more  or  less  general  acceptance  of  the  eight- 
hour  day  by  industry  has  resulted  in  an  approximate 

loss  in  'production  man-hours'  which  represents  the  la- 
bor from  1,000,000  to  2,000,000  foreign  born  workers. 

The  industries  have  reported  that  it  is  almost  impos- 
sible for  them  to  get  men  and  that  there  has  been  a 

continuous  drop  in  production. 

"The  table  of  official  immigration  and  emigration,  as 
recently  'unoflficially  issued,'  introduces  irrelevant  mate- 

rial. It  goes  back  to  the  panic  days  of  1907  and 
1908  when  emigration  was  abnormal.  It  does  not  show 
the  relation  of  the  various  races  to  the  basic  industries 

of  the  country.  The  Inter-racial  Council  based  its 
statement  on  an  analysis  of  the  period  immediately 
preceding  the  war  when  immigrants  were  coming  in 
at  the  rate  of  more  than  a  million  a  year.  Obviously, 
in  determining  what  the  normal  rate  of  immigration 
and  emigration  would  have  been  from  1915  to  1919,  the 
figures  for  the  period  immediately  preceding  would  be 
used  as  a  basis  of  calculation.  Conditions  for  1914  or 
1920  cannot  be  determined  by  statistics  as  far  back 
as  1907. 

"The  figures  credited  to  immigration  officials  do  not 
indicate  the  number  o*  aliens  going  into  industry,  and, 
in  contrasting  the  immigrants  coming  in  and  those 
going  out,  they  do  not  mention  the  fact  that  the 
recent  immigration  has  been  composed  for  the  most 
part  of  men  and  children. 

"Analysis  of  immigration  and  emigration  for  the 
period  of  twelve  months  following  the  armistice  shows 
that  214,421  persons  left  the  country  and  201,475  per- 

sons arrived.  Twelve  of  the  races  listed  as  arriving 
during  this  period  supply  skilled  and  professional  labor 
chiefly,  and  for  these  the  figures  are  109,028  entering 
and  43,325  departing  fiom  the  country. 

"But  the  figures  on  the  unskilled  labor  coming  to 
and  going  from  America  tell  a  different  story.  For 

the  twenty-two  white  races  supplying  unskilled  labor, 
chiefly  in  the  iron  and  steel  mills,  textile  factories, 
railroads,  farms  and  construction  work,  the  official 
figures  show  that  68,790  came   into  this   country   and 

166,925  went  out,  and  of  those  coming  38,000  were 
Mexicans  who  did  not  reheve  the  labor  situation  except 
in  three  southern  states.  Eliminating  Mexicans,  we 
have  a  total  of  30,000  unskilled  immigrant  workmen 
and  their  families.  This  demonstrates  that  approxi- 

mately five  times  as  many  unskilled  male  immigrant 
workers  left  this  country  from  November,  1918,  to  Octo- 

ber, 1919,  as  came  in  during  that  period. 

"In  view  of  the  fact  that  there  has  been  no  official 
survey  to  determine  accurately  the  extent  of  the  short- 

age of  unskilled  workers,  the  Inter-racial  Council 
holds  to  its  estimate  of  a  shortage  of  from  4,000,000 
to  5,000,000  immigrant  workers,  which  is  borne  out 
by  a  close  study  of  conditions  and  by  inquiry  among 

the  industries  in  the  country." 
Just  as  long  as  a  shortage  of  labor  can  be  main- 

tained in  the  United  States  the  power  of  the  unions 
will  grow  and  that  power  is  a  sinister  and  a  dangerous 
one,  although  it  could  be  made,  were  the  leaders  hon- 

estly constructive,  an  effective  and  useful  one.  It  is 
necessary  for  you  to  carefully  follow  Congress  in  con- 

nection with  the  legislation  affecting  immigration  and 
emigration  enacted  there.  We  have  been  making  ef- 

forts, through  the  Inter-racial  Council,  to  secure  from 
Congress  a  rational  immigration  law  of  a  selective 
character,  which  would  admit  the  honest  but  illiterate 
worker  who  is  now  excluded,  and  would  exclude  the  sinis- 

ter radical  who  is  well  educated  and  a  source  of  poison  to 
this  country.  The  honest  worker,  who  cannot  write, 
is  sent  home,  while  the  well  educated  scribbler  is  wel- 

comed and  turned  loose  in  the  community.  All  these 
questions  are  bound  up  in  the  suggestion  which  I  make 
that  you  take  an  active  interest  in  politics. 

We  are  prone  to  forget  that  as  individual  Americans 
we  have  a  duty  to  protect  our  country,  not  merely 
against  external  or  internal  enemies,  but  against  the 
weakness  of  politicians  and  the  influence  of  those  who 
are  seeking  the  promotion  of  selfish  purposes.  The 
badge  of  Americanism  is  the  citizenship  which  is  vindi- 

cated at  the  polls.  Unless  you  take  an  active  interest 
in  politics  you  are  not  doing  your  duty.  I  know  that 
every  man  here  is  patriotic,  but  it  has  not  been  brought 
home  to  him  that  he  must  vitaHze  that  patriotism 
today  in  political  activities  as  he  did  during  the  war 
in  patriotic  exertion,  self  denial  and  hard  work.  Let 
us  awake  to  the  real  situation,  and  to  the  knowledge 
that  we  have  in  our  own  hands  our  own  future  and 
the  future  of  the  country.  But  let  us  realize  that 
sleepless  activity  is  the  price  which  we  must  pay  for 
preserving  our  own  rights  and  the  maintenance  of 
constitutional  government. 

This  country  is  suffering  from  the  over-regulation  of 
business,  the  under-regulation  of  labor  unions,  and  the- 
indiscriminate  attempts  of  politicians  to  utilize  classes 
to  foster  their  own  political  ambitions.  Business  men 
are  under  the  careful  supervision  of  the  Department 

of  Justice,  the  Department  of  Commerce  and  the  Fed- 
eral Trade  Commission.  The  Sherman  Anti-Trust  Law 

has  wide  ramifications.  The  Department  of  Commerce, 
essentially  at  least,  is  also  an  investigating  body.  The 
Federal  Trade  Commission  watches  all  corporations 

carefully.  Although  I  do  not  admit  that  this  Com- 
mission   exercises    its   powers   with   an   understanding 
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of  the  fact  that  it  was  originally  created  to  be  a  link 
between  business  and  Government,  I  would  prefer  to 
see  business  operated  under  limited  direction  of  the 

Government,  with  sane  restrictions,  than  see  it '  de- 
generate into  a  condition  where  it  would  attempt  to 

set  up  its  own  standards,  irrespective  of  the  rights 
of  the  public.  In  other  words,  the  fundamental  idea 
of  a  certain  amount  of  regulation  for  business  is  good, 
and  such  regulation  is  necessary.  It  is  unfortunate 
that  Government  officials  often  arrogate  to  themselves 
arbitrary  powers,  but  we  have  the  protection  of  the 
Courts  for  a  final  determination  of  those  issues.  This 
has  been  demonstrated  in  the  case  of  the  Federal 
Trade  Commission,  where  attempts  at  the  exercise  of 
such  arbitrary  power  have  been  checked  by  the  Courts. 

If  it  is  desirable  to  regulate  business  how  much 
more  necessary  it  is  that  the  labor  unions  of  the 
country  should  be  made  responsible  to  Government  con- 

trol.    The  Government  regulation  today  is  jughanded. 
The  busine.ss  man  is  hailed  before  somebody  for 

an  alleged  and  ofttimes  imaginary  infraction  of  the 
law.  The  labor  unions,  on  the  other  hand,  disturb 

industry,  because  in  may  fields  they  can  produce  paral- 
ysis by  striking.  They  can  tie  up  the  railroads,  the 

coal  mines,  the  steel  mills,  the  express  companies.  They 
can  freeze  you  or  starve  you.  They  can  demoralize 
commerce,  and  they  seem  to  have  the  will  to  do  all 
these  things.  But  the  Government  does  not  regulate, 
restrict,  or  control  union  labor.  Congress  will  neither 
enact  a  law  to  give  the  Executive  such  power,  nor 
would  the  Executive  Department  enforce  such  a  law 
to  the  limit  if  it  were  enacted,  as  it  does  enforce  the 
restriction  laws  again.st  business.  Labor  unions  are 
utterly  irresponsible,  both  legally  and  financially,  and 
out  of  your  own  experience  you  must  say  that  they 
are  decadent  morally.  Agreements  with  them  are 
scraps  of  paper,  and  where  there  is  a  possibility  of 
coming  in  contact  with  the  law  we  see  so-called  pre- 

meditated outlaw  strikes,  which  would  prevent  the  Gov- 
ernment from  interfering  with  the  unions,  because  the 

strikers  are  supposed  to  be  insubordinate.  The  Gov- 
ernment, under  its  war  powers  and  through  the  Lever 

Act,  has  a  certain  amount  of  control  ,over  certain 
unions.  That  control  was  first  exercised  in  the  coal 
strike,  and  you  will  remember  in  what  a  lukewarm 
manner  the  control  was  put  into  effect.  But  this,  too, 
is  a  war  powe.  which  will  cease  with  the  declaration 
of  technical  peace.  In  thfe  meantime,  the  unions  have 
learned  how  they  can  avoid  the  law,  and  the  outlaw 
strike  is  a  direct  development  of  their  methods.  Fur- 

thermore, let  me  recall  the  fact  that  when  the  Lever 
Act  was  in  process  of  enactment  it  was  held  up  by 
the  labor  unions  and  only  permitted  to  pass  when 
agreements  had  been  reached  with  certain  executive 
officials  that  it  would  never  be  invoked  against  labor. 
When  the  Attorney  General  dared  to  invoke  it,  Samuel 
Gompers  charged  bad  faith,  and  told  of  the  agreement. 
That  agreement,  of  course,  was  a  violation  of  the  oath 
of  office  of  the  officials  possibly  entering  into  it. 

Is  it  not  our  duty,  therefore,  to  urge  that  the  unions 
must  be  put  in  a  position  where  they  will  be  responsible 
to  the  people,  to  the  Courts,  to  the  Government  ?  Until 
that  time  comes  we  shall  have  a  class  autocracy  at- 

tempting to  dominate  industry,  and  clearly  dominating 
politics  and  the  industrial  welfare  of  the  country.  It 
is  our  duty  to  see  to  it  that  a  Congress  and  an  Execu- 

tive are  elected  who  will  deal  equitably  with  business, 
with  labor,  and  with  the  American  public. 

It  is  probable,  too,  that  our  labor  both  American 
born  and  immigrant  do  not  altogether  appreciate  the 
wonderful  opportunities  that  our  land  offers,  for  we 
have  been  lavish  with  possibilities  for  material  ad- vancement. 

We  have  more  than  700,000  farms  under  cultivation, 
most  of  them  being  originally  Government  grants.  We 
have  thousands  of  acres  of  cut-over  land  ready  to  be 
granted,  cleared  and  cultivated,  waiting  for  anyone 
who  will  operate  them. 
We  have  nearly  250,000  schools  and  colleges  where 

the  studious  ambitions  of  any  person  may  be  translated 
into  development.  We  have  hundreds  of  thousands  of 
industries  employing  as  many  separate  talents. 
We  have  250,000  miles  of  railroad,  immeasurable 

water  power,  mines,  factories,  farms,  club  life,  edu- 
cational centers,  sports,  amusements,  opportunities. 

Anyone  can  have  everything  he  needs  if  he  has  the 
spirit  of  enterprise  and  honest  effort. 

Therefore,  why  then  should  not  our  workmen,  many 
of  them  being  employers  in  the  making,  concentrate 
not  in  group  criticism  of  those  who  have  been  suc- 

cessful in  industry  or  profession,  but  rather  in  a 
rigorous  attempt  to  contribute  their  own  best  effort  to 
the  highest  development  of  those  re.sources  which  will 
help  America  to  retain  its  international  commercial 
leadership.  Cannot  we  in  groups  or  individually  help 
to  foster  this  spirit  instead  of  that  unfortunate  antag- 

onism now  expressed  by  union  labor. 
In  conclusion,  I  will  quote  a  sentence  from  the  ut- 

terances of  Abraham  Lincoln:  "Capital  has  its  rights 
which  are  as  worthy  of  protection  as  any  other  rights. 
Nor  is  it  denied  that  there  is  and  probably  always  will 
be  a  relation  between  labor  and  capital  producing 
mutual  benefits. 

"The  strongest  bond  of  human  sympathy  outside 
of  the  family  relation  should  be  the  one  uniting  all 
working  people  of  all  nations,  and  tongues  and  kindreds. 
Nor  should  this  lead  to  a  war  upon  property  or  the 
owners  of  property.  Property  is  the  fruit  of  labor; 
property  is  desirable;  is  a  positive  good  in  the  world. 
That  some  should  be  rich  shows  that  others  may  be- 

come rich,  and  hence  is  just  encouragement  to  industry 
and  enterprise. 

"Let  not  him  who  is  houseless  pull  down  the  house 
of  another,  but  let  him  work  diligently  and  build  one 
for  himself,  thus  by  example  assuring  that  his  own 

shall  be  safe  from  violence  when  built." 

Newton  Sees  Bright  Business  Outlook 
The  following  is  an  extract  from  the  address  deliv- 

ered by  Albert  E.  Newton,  president  of  the  National 
Machine  Tool  Builders'  Association,  at  the  opening  of 
the  convention  of  that  body  at  Atlantic  City,  N.  J., 
May  20,  1920. 

At  our  last  convention,  we  were  rather  surprised  that 
business  conditions  had  held  so  fmvorably  since  the  signing 
of  the  Armistice.  We  had  been  promised,  and  most  of  us 
had  looked  forward  to  a  real  depression,  at  least,  in  our 
own  line  of  industry. 
We  thought  so  many  machine  tools  had  been  produced 

during  the  war  period,  and  that  so  many  of  those  were  to 
be  released  by  our  government,  that  it  was  reasonable  to 
believe  that  we  should  have  to  meet  an  over-supplied 
market.  Fortunately  for  us,  things  have  turned  out  quite 
different.  Instead  of  the  depression,  we  have  ekperienced 
a  most  unusual  and  an  easy-selling  market,  and  have  had 
a  very  prosperous  half  year. 

Government-owned  machine  tools  have  not  unduly  flooded 
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the  market,  excepting  those  of  educational  institutions.  An 

absorption  of  a  large  quantity  of  machine  tools  by  these 
various  schools  is  bound  to  benefit  the  whole  country. 

The  need  for  mechanical  training  is  greater  today  than 
ever  before,  and  it  will  be  stll  greater  in  coming  years. 
I  believe  that  we  are  just  starting  a  new  period  of  trade 
and  technical  school  development,  and  that  the  importance 

and  necessity  of  these  institutions  is  becoming  more  and 

more  apparent,  because  of  our  actual  dependence  upon 
machinery  and  merhanical  devices,  for  the  maintenance  of 

our  present,  and  any  future  betterment  of  our  living 
conditions. 

Today,  most  of  us  are  experiencing  a  shortage  of  new 
orders,  although  having  plenty  of  unfilled  orders  on  our 
books. 

I  am  looking  forward  to  the  resumption  of  good  business 
conditions  in  a  few  months.  In  other  words,  if  we  are  to 
have  a  business  depressiotJ^  it  will  be  of  short  duration. 

The  price-cutting  wave  now  attracting  attention  through- 
out this  country,  is  caused  by  the  calling  cf  loans,  or  the 

refusal  of  loans,  rather  than  the  over-supply  of  materials; 
and  in  most  cases  these  same  materials  which  are  being  dis- 

posed of  by  the  retailers,  could  not  be  replaced  at  a  price 
as  low  as  they  are  now  being  sold. 

In  the  machine-tool  industry,  I  know  that  we  could  not 
in  the  near  future,  replace  our  inventories  of  finished  and 
semi-finished  materials  at  anywhere  near  the  cost  of  our 
present  inventory. 

I  also  know  that  during  the  past  several  months,  our 
costs  of  production  have  increased  much  faster  than  our 
selling  prices.  Therefore,  the  prices  of  machine  tools  will 
remain  at  least  as  high  as  the  present  level. 

During  the  next  few  days  we  will  d  stribute  to  our  mem- 
bers copies  of  a  revised  uniform  cost-accounting  book.    Some 

of  our  newer  members  may  not  know  of  the  efforts  we  hav ; 
made  to  interest  all  of  our  members,  and  the  idea  of  hav- 

ing uniform  methods  of  cost  accounting  adopted,  especially 
among  competitors,  as  if  we  all  knew  our  true  costs,  then 
no  one  would  be  liable  to  suffer  from  the  results  of  ignorant 
competition. 

I  sincerely  hope  that  we  all  know  approximately  what  our 
costs  are  at  this  time,  and  if  you  do  not  know,  you  should 
lose  no  more  time  in  getting  started,  as  it  takes  a  good  while 
to  obtain  this  knowledge. 

Perhaps  you  will  remember  that  at  our  last  convention 
we  had  the  Miller-Franklin  representative  here  talking  to 
us  with  reference  to  carrying  our  ideas  further  along  the 
lines  of  uniform  cost  accounting.  In  other  words,  I  think 
most  of  our  manufacturers  have  adopted  a  system  of  cost 
accounting  that  compares  favorably  one  with  the  other. 
But  in  order  to  get  the  best  results  among  competitors, 
we  feel  that  it  would  be  advisable  if  some  plan  could  be 

adopted  along  the  lines  as  suggested  by  the  Miller-Franklin 
neople.  Whether  it  might  be  carried  out  by  those  people 
or  not  that  is  another  matter;  but  along  the  lines  of  having 
a  man  doing  patrol  work;  in  other  words  visiting  each 
member  of  our  Association  and  giving  him  the  benefit  of 
the  knowledge  that  he  has  p:cked  up  in  his  past  experience, 
and  also  in  visiting  other  members,  and  see  to  it  that  each 
member  includes  every  item  of  cost  or  other  item  that 
should  be  included  in  his  costs. 

It  was  pointed  out  last  year  that  sometimes  we  think  we 
have  our  true  costs  of  machines;  but,  at  the  end  of  the  year, 
we  find  that  we  have  a  whole  lot  to  write  off.  That  which 
is  written  off  at  the  end  of  a  year  is  really  a  part  of  your 
true  costs;  and  if  we  have  to  go  a  whole  year  before  finding 
out  what  our  true  costs  are,  we  are  liable  to  be  selling 

goods  cheaper  than  we  should. 

Extracts  from  National  Foreign  Trade 
Convention  Addresses 

"The  Relation  of  Our  Industrial  Capacity  to  Our 

Foreign  Trade,"  by  James  A.  Farrell,  chairman 
National  Foreign  Trade  Council  and  president  U.  S. 
Steel  Corporation: 

American  industrial  development  has  reached  the  stage 
when  the  United  States  must  become,  in  all  that  the  words 
imply,  a  foreign  trading  nation.  That  involves  the  further 
requirement  that  the  American  people  generally  must  under- 

stand their  personal  relation  to  the  international  commerce 
of  the  country  as  a  whole;  they  must  realize  that  it  is  not 
only  those  directly  connected  with  foreign  trade,  but  every 
inhabitant  of  the  land,  wherever  located  and  however  oc- 

cupied, that  shares  in  its  benefits  and  bears  a  direct  respon- 
sibility for  its  continued  success. 

Fifty  years  ago  the  total  of  our  exports  was  less  than 
one-tv/cntieth  of  their  value  in  1919.  Of  the  total,  raw 
materials  and  foodstuffs  together  contributed  more  than  81 
per  cent  and  manufactures  less  than  19  per  cent.  In  1919 
manufactures,  including  manufactured  foodstuffs,  accounted 
for  over  70  per  cent  and  raw  materials  and  foodstuffs  in 
crude  condition  for  only  291  per  cent.  In  other  words,  we 
have  definitely  shifted  from  being  a  nation  whose  prepon- 

derant products  were  agricultural  to  a  nation  whose  produc- 
tion is  chiefly  industrial. 

The  European  war  made  of  us  a  foreign  trading  nation, 
one  of  the  main  causes  being  its  stimulation  of  the  expan- 

sion of  an  industrial  capacity.  It  is  the  effect  of  that 
greatly  enlarged  basis  of  production  with  which  we  are  now 
vitally  concerned.  The  salient  fact  is  that  the  war  greatly 
stimulated  production  in  a  large  number  of  lines,  which, 
with  the  return  of  peace,  were  equipped,  as  never  before, 
for  export  production.  We  see  that  we  have  created  an 
enorrxious  machinery  for  production  all  over  the  country, 
while  our  mrchinery  for  salesmanship  and  distribution  to 

the  fcrei;-n  CL,-..:umer  requires  further  development  in  order 

to  compete  with  countries  which  have  been  at  war  but  can 
now  increasingly  compete  with  us  in  manufacture  for  the 
world's  trade. 

The  fact  has  always  to  be  borne  in  mind  that  foreign 
trade  is  at  least  two-sided,  and  that  it  can  be  successful 
only  when  both  sides  derive  profit  from  it.  Imports  pay 
for  exports,  and  we  have  a  huge  balance  of  exports  to  be 
paid  for.  We  have  no  longer  a  great  annual  interest  bill 
to  meet  in  London;  that  has  been  replaced  by  an  interest 
bill  twice  as  large  to  be  met  in  this  country.  Necessarily, 
a  large  part  of  this  bill  will  be  met  with  goods,  and  those 
goods  will  come  into  a  market  equipped  industrially  to  pro- 

duce much  more  than  it  can  consume.  There  is,  of  course, 
always  room  for  certain  classes  of  imports;  no  country  is 
capable  of  producing  all  that  its  people  need  and  desire. 
We  shall  continue  to  sell  lar?e  quantities  of  our  products 
in  the  very  countries  of  Europe  which  are  deeply  indebted 
to  us.  We  shall  be  confronted,  in  a  quite  unmistakable  way, 
with  the  fact  that  we  are  able  to  produce  more  than  we 
can  sell  at  home.  We  shall  face,  accordingly,  such  an 
urgency  for  foreign  trade  as  we  have  never  before  experi- 
enced. 

The  development  of  our  industrial  productive  capacity 
during  the  war,  coupled  with  the  change  in  our  national 
financial  status,  might,  if  unintelligently  handled,  be  the 
foreranner  of  distress.  But  if  only  it  be  handled  with  in- 

telligence, energy  and  courage,  there  lies  in  it  a  vastly 
greater  potentiality  for  general  benefit  through  foreign trade. 

"Why  Direct  Selling,"  by  William  L.  Saunders, 

president  American  Manufactui'ers'  Export  Association: 
Just  as  a  straight  line  is  the  shortest  distance  between 

t-A'o  points,  so  is  direct  selling  the  shortest  and  surest  way 
to  sell  goods.  This  axiom  applies  as  well  to  domestic  as 
to  foreign  trade.     Manufacturers  at  home  have  the  mear^ 
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to  reach  customers  by  direct  methods;  they  know  the  coun- 
try, the  ways  of  doinp  business  and  the  facilities  for  financ- 
ing orders,  hence  domestic  trade  attracts  first  attention 

and  returns  come  in  in  large  volume.  Not  so  with  foreign 
trade.  With  the  exception  of  a  few  of  the  larger  manu- 

facturers there  has  been  little  determined  and  fruitful  effort 
to  reach  foreign  fields.  Every  one  has  at  all  times  been 
willing  to  give  special  discounts  to  agents  for  foreign  trade, 
to  send  catalogs,  to  advertise,  and  even  to  share  the  ex- 

pense with  others  in  sending  a  traveling  man  abroad;  but 
this  only  approaches  the  situation;  it  is  a  mere  picking 
process  which  sometimes  enables  one  to  get  rid  of  a  surplus 
stock  at  a  sacrifice;  but  it  does  not,  and  cannot,  establish 
those  relations  which  are  a  necessary  precedent  to  a  per- 

manent and  enlarging  business.  Such  methods  are  ama- 
teurish and  not  professional.  We  all  practice  them  in  the 

beginning.  When  we  get  wise  through  experience,  we  turn 
to  direct  selling. 

At  first,  except  with  large  concerns  with  plenty  of  money, 
it  is  best  to  get  desk  room  in  a  house  of  established  repu- 

tation. This  enables  one  to  get  accustomed  to  the  ropes, 
to  learn  the  ways  and  means  of  doing  business  and  to 
obtain  credit.  After  a  while,  if  all  goes  well,  the  branch 
can  be  extended.  Not  only  does  direct  selling  bring  the 
maker  and  buyer  in  closer  contact  and  afford  means  of 
mutual  sympathy  and  interest,  but  it  enables  the  maker 
of  the  goods  to  more  nearly  meet  competitive  conditions. 
It  shows  him  how  to  build  his  product  to  meet  the  needs 
or  the  fancies  of  his  customer.  He  gets  closer  to  him. 
There  is  also  a  psychological  value  in  direct  selling.  The 
customer  thinks  and  feels  that  he  is  in  a  position  to  get 
better  prices  and  terms.  Close  contact  between  principal 
and  agent  always  makes  for  the  best  results;  there  is 
created  a  mutual  bond  of  interest.  All  trade  to  be  perma- 

nent and  profitable  must  contain  the  elements  of  mutuality 
of  interests.  Direct  selling  promotes  this;  it  is  like  seeing 
a  man  yourself  and  talking  things  over  with  him  rather 
than  writing  letters  or  sending  some  one  else  to  talk  to  him 
and  represent  your  case. 

Direct  selling  through  advertising  alone  cannot  fully 
meet  the  situation.  It  does  some  good  in  certain  lines 
which  are  simple,  or  of  a  common  or  standard  nature;  but 
it  is  at  best  unsatisfactory  and  of  temporary  value.  All 
buyers  in  all  countries  like  to  place  orders  with  some  one 
who  is  on  the  spot.  In  machinery  trades,  this  is  of  the 
greatest  value.  The  buyer  feels  that  there  is  some  one 
nearby  to  take  care  of  the  product,  to  see  that  it  performs 
properly  and  to  aid  in  overcoming  difficulties  and  in  re- 

pairing trouble. 

"Methods  of  Surveying  New  Markets,"  by  E.  Wilhelmi 
Droosten,  of  the  Robbing  &  Myers  Co.: 

You  study  your  domestic  business,  so  must  you  study  your 

export  busines-  ;  and  in  a  way,  it  is  similar  to  the  business 
done  in  the  different  States  of  our  country  here  at  home. 
You  should  analyze  each  foreign  country  and  find  out  if 
v/hat  you  have  to  offer  is  saleable  or  not.  You  may  have 
a  product  that  will  sell  in  one  or  more  countries  while  in 
some  of  the  others  there  would  be  no  demand. 

The  matter  of  delivery  is  an  important  factor,  as  the 
foreign  buyer  is  a  long  way  from  the  source  of  supply. 
He  has  to  figure,  even  at  best,  when  he  places  an  order,  it 
takes  two  to  six  months  before  he  can  get  his  goods;  and 
when  it  is  a  matter  of  a  year  before  he  receives  them,  which 
I  have  known  to  occur  frequently,  he  is  without  the  stock 
of  goods  he  has  figured  on  having,  and  this  means  a  loss 
of  business  to  him  with  his  expenses  going  on  just  the 
same.  So,  if  you  want  to  build  up  a  foreign  trade,  you 
should  be  particular  that  your  export  orders  are  given 
prompt  attention  and  that  prompt  shipment  is  made.  Also 
the  packing  of  your  goods  should  be  carefully  looked  into 
so  that  they  arrive  in  the  best  possible  condition,  and  that 
no  errors  are  made,  as  it  takes  a  long  time  to  rectify  mis- 

takes and  they  are  bound  to  be  expensive  to  someone,  either 
you  or  the  buyer. 

If  you  fill  your  factory  with  a  lot  of  domestic  business 
which  prevents  you  from  giving  your  export  orders  the 
proper  attention,  and  you  neglect  your  foreign  customers. 

giving  your  domestic  business  the  preference,  and  you  wait 
for  a  slack  time  in  your  home  market  and  then  decide  to 
devote  your  attention  to  getting  foreign  business,  then  to 
try  to  get  it  quickly  is  impossible.  It  takes  a  long  time 
to  build  up  a  foreign  business,  and  you  have  to  do  every- 

thing you  can  to  hold  it  so  that  it  is  there  where  you  want  it. 
It  depends  lar^rely  upon  the  men  you  employ,  an  honest 

representation,  and  the  fulfilment  of  your  promises  in  giv- 
ing full  weights  and  maintaining  the  standard  of  your  goods 

as  they  are  represented  to  the  foreign  buyer,  along  with  a 
give-and-take  policy,  always  bearing  in  mind  that  the  buyer 
has  his  side  of  the  question  as  well  as  you,  and  that  he 

appreciates  you  when  you  study  his  interests  and  his  wel- 
fare. If  you  give  your  foreign  customers  service,  they 

appreciate  this  more  than  anything  else;  and  when  you  do 

this,  you  can  depend  on  holding  their  trade  against  all  com- 

petition. Do  not  attempt  foreign  trade  unless  you  intend  to  make 
it  a  part  of  yoir  business.  Analyze  your  markets  before 
you  start,  and  your  ability  to  do  the  business  right.  Do 
not  look  upon  the  foreign  market  as  a  secondary  condition 
or  a  dumping  ground  for  left  over  or  imperfect  goods.  If 
you  make  a  start  with  eC  foreign  customer,  stay  by  him. 
England,  Germany,  France  and  Austria  put  in  intelligent 
effort  to  develop  the  big  foreign  trade  they  had,  and  you 
will  have  to  do  the  same.  The  concerns  in  this  country 
who  have  made  a  success  of  their  domestic  business  owe 
it  to  a  thorough  knowledge  of  their  home  market  conditions. 
They  can  make  the  same  success  in  foreign  lands  if  they 
plan  as  carefully.  Educate  your  employees  at  the  factory 
in  the  export  business  so  that  the  different  departments 
may  become  familiar  with  it  and  know  how  to  take  care 
of  it  intelligently,  so  they  do  not  feel  that  there  is  some 
mystery  about  it,  as  many  of  them  now  do.  For  this  rea- 

son it  is  frequently  sidetracked  and  domestic  business,  with 
which  they  are  more  familiar,  is  given  the  preference.  To 
the  man  who  has  made  a  study  of  the  export  business,  it 
is  easy,  as  certain  rules  and  conditions  have  to  be  complied 
with  to  the  satisfaction  of  the  foreign  buyer.  You  can 
hold  his  business  against  competitors  who  come  with  lower 
prices  and  more  attractive  propositions  because,  as  I  have 
already  stated,  he  realizes  he  is  a  long  distance  away  from 
the  market  of  supply,  and  if  he  is  given  the  service  so  that 
he  gets  what  he  orders  and  within  a  reasonable  time,  and 
his  goods  arrive  in  good  shape  so  he  can  go  on  with  his 
business,  he  appreciates  it,  and  it  is  difficult  for  anyone  to 
take  his  business  away  from  you. 

"The  Work  and  Service  of  American  Chambers  of 

Commerce  Abroad,"  by  Charles  W.  Whittemore: 
The  primary  mission  today  of  American  Chambers  in 

foreign  fields  is  to  do  their  part  in  the  battle  to  retain  exist- 
ing commerce.  If  we  can  hold  what  we  have  already  secured, 

we  will  be  in  the  best  sort  of  position  to  extend  and  expand. 
In  fact,  if  we  can  hold  what  we  have,  extensions  will  come 
inevitably  and  automatically.  The  struggle  at  present  is 
to  avoid  loss  of  ground;  to  prevent  foreign  competitors 
from  succeeding  in  their  efforts  to  dislodge  us  from  posi- 

tions we  now  hold.  The  fields  in  which  a  Chamber  abroad 
can  do  most  to  protect  existing  trade  and  stimulate  greater 
volume  is  in  the  arbitration  of  commercial  disputes.  A 
speedy,  practical  and  satisfactory  adjustment  of  differences 
of  opinion  by  the  interested  parties  themselves  will  do  more 
to  create  good-will  toward  American  commerce  than  any 
other  one  individual  factor. 

Apparently  the  weakest  link  in  our  industrial  chain  is  the 
packing  room,  where  a  desire  to  handle  a  maximum  volume 
at  a  minimum  expense  or  a  lack  of  flexibility  in  the  men. 
in  charge,  lead  to  deficient  packing  with  the  result  that 
either  the  merchandise  arrives  in  bad  order  or  the  cost  of 
transportation  is  in  excess  of  what  it  should  be.  These 
results  naturally  hamper  us  in  competitive  efforts.  Lack  of 
knowledge  of  foreign  standards  and  terminology  causes 

many  complications. 
Foreign  trade  is  a  frame  of  mind.  As  a  nation  we  have 

not  acquired  it,  as  is  shown  with  disconcerting  clearness  by 
the  scarcity  of  Americans  qualified  to  assume  administra- 

tive positions  abroad.    Our  foreign  trade  has  grown  so  much 
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faster  than  has  the  education  of  our  younff  men  to  take  care 
of  it  that  we  see  many  of  the  largest  American  companies 
represented  by  non-Americans. 
A  situation  similar  to  this  does  not  exist  among  any  of 

the  competitor  nations.  A  company  will  naturally  and 
properly  entrust  its  interests  to  the  man  best  qualified  to 
protect  and  enhance  them,  irrespective  of  nationality;  and  I 
am  glad  to  say  that  the  non-Americans  I  know,  arid  they 
are  many,  who  represent  American  houses,  are  as  a  whole, 
able,  loyal  and  efficient  administrators.  It  is  not  that  there 
is  anything  but  praise  to  be  said  about  these  non-American 
representatives,  but  it  is  deplorable  that  a  condition  exists 
which  makes  their  appointment  a  necessity. 

It  is  surely  an  anomaly  that  after  having  gone  as  far  as 
we  have  in  foreign  trade,  we  still  have  to  select  non- 
Americans  as  agents  abroad,  just  as  we  still  have  to  depend 
on  foreign  bottoms  for  much  of  our  mail,  freight  and 
passenger  transportation. 

The  question  of  the  admission  of  non-American  represent- 
atives to  membership  in  the  American  Chambers  abroad 

Mas  provoked  considerable  discussion  in  Buenos  Aires  and 
«lsewhere,  and  some  of  our  citizens  feel  strongly  about  the 
subject — perhaps  too  strongly.  From  the  point  of  view  of 
the  welfare  of  foreign  trade,  it  is  not  desirable  that  changes 
be  made,  but  when  with  the  passing  of  the  years,  positions 
of  responsibility  abroad  become  vacant  through  natural 
causes,  properly  equipped  Americans  should  be  ready  to 
step  into  them. 

A  hopeful  sign  that  foreign  trade  as  a  national  frame  of 
mind  is  making  progress  is  to  be  seen  in  the  gradual  in- 

crease of  the  number  of  American  houses  which  are  with- 
drawing their  accounts  from  local  dealers  and  are  opening 

up  direct  representations.  It  has  been  a  matter  for  wonder 
why  American  manufacturers  of  mining,  agricultural  and 
industrial  machinery,  among  other  lines,  have  been  willing 
to  allow  established  merchants,  generally  German  or  British, 
to  handle  their  products  year  after  year,  earn  enormous 
profits  and  acquire  all  of  the  local  merit.  They  have  been 
willing  to  subordinate  their  names  to  the  names  of  the  local 
dealers  and  to  submerge  their  identities  under  the  prestige 
of  the  merchant  on  the  spot.  The  war  brought  a  number 
of  these  long-standing  arrangements  to  a  sudden  close,  and 
other  houses  are  establishing  direct  representation  under 
advice  of  specialists  sent  to  study  the  foreign  fields.  Cham- 

bers abroad  welcome  this  development,  for  they  feel  that 
Americans  should  handle  American  goods,  and  are  anxious 
to  do  all  they  can  to  stimulate  the  tendency,  for  it  is  bound 
to  result  in  increased  volume  of  ouk  export  trade. 

An  American  Chamber  abroad  can  do  much  to  ensure  the 

maintenance  oi'  sound  moral  ethics  in  overseas  business. 
The  success  of  the  firmly  established  houses  is  due  to  ad- 

herence to  high  standards,  and  these  houses  in  self-defense, 
as  well  as  for  patriotic  reasons,  must  see  to  it  that  the 
newcomers  in  the  foreign  field  are  guided  by  the  same  rules. 
In  the  export  field,  the  older  and  more  experienced  house  is 
certainly  "his  brother's  keeper,"  and  both  must  stand  to- 

gether or  both  will  be  the  losers.  It  is  said  occasionally  that 
it  is  rather  too  much  to  expect  American  concerns,  which 

have  spent  years  and  much  money  and  efl'ort  in  building  up 
a  foreign  business,  to  go  out  of  their  way  to  encourage 
competitors  to  enter  their  field  of  activity,  but  this  is  not  the 
attitude  of  most  Americans  who  live  abroad.  Competition 
is  to  be  anticipated  in  every  line  of  business,  but  competi- 

tion from  our  own  people  is  for  many  manifest  reasons 
preferable  to  competition  from  other  nations.  Moreover,  the 
mere  element  of  national  volume  brings  appreciable  advan- 

tages which,  in  the  long  run,  are  bound  to  be  factors  Of 
importance. 
Without  fear  of  the  competition  which  may  result,  the 

established  houses  have  been  consistent  in  their  support  of 
the  Chambers  abroad.  The  one  uniform  lament  of  all  the 
Chambers  with  which  I  am  acquainted  is  that  the  houses 
just  entering  the  foreign  field,  or  which  are  intending  to  do 
so,  do  not  join. 

They  are  the  ones  a  Chamber  can  most  effectively  serve; 
they  are  the  ones  which  can  bring  out  the  full  measure  of 
a  Chamber's  usefulness.  Chambers  abroad  do  not  ask  them 
for  contributions,  they  ask  them  to  become  members.     They 

ask  them  to  realize  that  Chambers  abroad  are  important 
factors  in  the  development  of  American  foreign  trade,  that 
their  support  is  a  matter  of  patriotic  duty,  and  the  time  the 
support  is  needed  is  now,  today,  and  not  next  Fall  or  next 
month.  With  adequate  support  Chambers  abroad  can  ex- 

pand into  channels  of  usefulness  now  closed  to  them  and  can 
perform  their  part  in  the  great  national  effort  to  increase 
foreign  trade,  for  which,  by  location  and  opportunities,  they 
are  peculiarly  fitted. 

"Reorganization  of  the  Foreign  Service  of  Our 
Government,"  by  W.  W.  Nichols,  Allis-Chalmers  Manu- 

facturing Co.: 

A  congressman  is  in  duty  bound  to  interpret  and  support 
the  sense  of  his  constituency,  only  a  small  minority  of  which 
comprehends  the  importance  of  our  foreign  trade.  Too 
many  of  us  try  to  delude  ourselves,  however,  with  the  utterly 
fallacious  conclusion  that,  because  we  do  not  want  to  have 
anything  to  do  with  the  rest  of  the  world,  we  need  not. 
If  we  agree,  therefore,  that  the  fault  lies  not  with  Congress 
but  rather  in  the  undecided  or  misguided  opinions  of  our 
citizens,  the  Congressional  Record  becomes  an  index  of 
Public  Opinion.  Any  appeal  to  Congress  may  have  but  a 
temporary  and  very  uncertain  effect  when  permanent  meas- 

ures are  contemplated;  we  must  go  direct  to  the  People 
instead.  We  know  that  now  better  than  ever,  since  events  of 
five  years  have  proved  it  beyond  a  doubt.  We  cannot  em- 

phasize too  strongly  that  concentrated  action  at  Washington 
may  fail  of  its  purpose  of  improving  our  foreign  service; 
we  must  depend  on  the  positive  assei-tion  of  enlightened 
Public  Opinion  for  the  constructive  legislation  so  impera- 

tively needed.  Our  first  step,  then,  is  to  arouse  a  powerful 
and  insistent  public  sentiment  everj'where  favorable  to  a 
reorganization;  then  reorganization  will  follow  inevitably. 

We    should    be    so    obsessed    by    our    desfte    to    promote 
foreign  trade  for  the  country's  good  and  so  convinced  of  the 
close  relation  of  government  to  it,  that  consciously  and  un- 

•  conscimjsly   we   shall   exert  a    contagious    influence   on    the 
sentiment  of  our  particular  community. 

Time  and  again,  as  we  fully  know,  well  laid  plans  of 
foreign  traders  are  unexpectedly  checked  by  some  legal  re- 

striction abroad,  which  is  nothing  other  than  governmental 
interference  that  can  only  be  countered  by  governmental  ac- 

tion. Such  action  will  be  just  as  effective  as  the  strength 
of  the  organization  back  of  it.  All  negotiations  are  battles 
of  wits  and  participants  should  be  at  least  of  comparable 
skill  else  an  unfair  and  temporary  result  obtains.  To  hold 
our  own  in  our  dealings  with  foreign  nations  our  govern- 

mental agents  must  be  competent  to  meet  ever>'  situation. 
This  requires  intellect  especially  trained  in  difficult  and  com- 

plicated diplomacy  and  capable  of  a  sympathetic  response  to 
foreign  thought  methods,  habits,  customs  and  all  that  con- 

stitutes dispositions  incomprehensible  to  the  inexperienced. 
This  should  be  esteemed  as  of  first  importance.  Such  knowl- 

edge does  not  come  by  native  intuition  and  cannot  be  ex- 
pected in  the  provincial  who  too  often  in  the  past  has  been 

called  upon  by  partisan  preference  to  represent  and  protect 
American  interests  abroad. 

Truly,  a  highly  organized  foreign  service  is  to  our  civiliza- 
tion a  necessity  whose  impoi-tance  cannot  be  overestimated 

but  deserves  our  best  thought.  Other  nations,  like  Great 
Britain,  France  and  Italy,  who  have  demonstrated  a  superior 
capacity  foi'  foreign  trade,  are  now  reorganizing  and  en- 

larging their  foreign  departments  in  the  light  of  the  better 
knowledge  of  their  needs  derived  since  the  war.  This  is 
remarkable  in  view  of  their  invariable  rule  to  appoint  only 
trained  specialists  of  long  experience.  A  national  sagacity 
to  condemn  our  indifference! 

Without  a  strong  foreign  service  to  forestall  misunder- 
standings, adjust  differences,  extend  trade  and  other  peace- 

ful relations,  and  above  all  to  exert  our  high  influence  in  the 
preservation  of  international  peace,  our  future  becomes  in- 

deed mysterious  and  uncertain.  Foreign  service  depart- 
ments function  only  in  times  of  peace;  the  last  act  in  the 

severance  of  peace  ties  between  nations  is  the  withdrawal  of 
all  those  forces  who  have  no  place  in  war.  The  army  and 
navy  are  taught  to  fight;  foreign  service  departments  seek 
peace  only,  and  their  usefulness  ceases  when  war  begins. 
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Reorganization  of  the  Foreign  Service  of  our  Government 
is  now  receiving  the  attention  of  a  joint  committee  recently 
appointed  by  the  National  Foreign  Trade  Council,  American 

Manufacturers'  Export  Association  and  the  National  Civil 
Service  Reform  League. 

"How  to  Use  the  Federal  Information  Services,"  by 
E.  A.  Brand,  secretary  Tanners'  Council  of  the  U.  S.  A., 
formerly  Assistant  Director  Bureau  of  Foreign  and 
Domestic  Commerce : 

The  two  great  agencies  for  promoting  the  foreign  trade 
of  the  nation  are  the  Bureau  of  Foreign  and  Domestic  Com- 

merce and  the  American  Consular  Service.  Only  since  1908 
has  the  Bureau  of  Foreign  and  Domestic  Commerce  grown 
from  an  office  occupying  a  three-room  cubby-hole,  with  an 
annual  appropriation  of  $15,000,  to  a  service  with  a  big 
central  information  office  at  Washington,  and  many  branches 
in  the  United  States,  commercial  attaches  in  the  principal 
embassies,  and  traveling  trade  experts  scattered  all  over 
the  world. 

After  a  first-hand  study  of  most  of  the  governmental 
bureaus  in  Europe,  I  can  truthfully  say  that  our  own  Bureau 
at  Washington  is  the  best  in  the  world.  The  central  office 
is  well  organized  into  geographical  divisions  and  has  the 
most  detailed  data  about  foreign  buyers,  tariffs,  trade- 

mark laws,  commercial  travelers,  statistics  and  every  other 
subject  connected  with  the  promotion  of  foreign  trade.  In 
years  past  I  have  seen  copies  of  replies  to  hundreds  of 
letters  from  consuls  to  American  firms  furnishing  informa- 
.tion  that  could  easily  have  been  secured  at  Washington  and 
a  number  of  weeks  saved  in  securing  same.  In  short,  it 
has  the  finest  commercial  library  in  the  country.  There  are 
probably  20,000  volumes  in  it  and  it  is  open  to  everybody 
interested  in  foreign  or  domestic  commerce. 

It  is  pointed  out  that  trade  promotion  is  only  one  of  the 
many  functions  of  a  consular  officer.  He  certifies  to  all 
shipments  from  his  port  to  the  United  States,  vises  pass- 

ports, looks  after  ship  clearances,  pays  wages  of  American 
seamen,  reports  on  quarantine  and  immigration  matters, 
makes  fiscal  statements  to  Treasury  and  crop  reports  to 
Agriculture.  In  China  and  Turkey  he  has  judicial  functions. 
He  even  certifies  to  marriages  and  deaths  of  Americans  in 
his  district.  In  the  large  cities  such  as  London,  Paris, 
Shanghai  and  Buenos  Aires,  he  has  several  deputies  or  vices, 
and  the  work  is  partitioned.  For  example,  there  is  usually 
one  man  who  handles  inquiries  from  firms  in  the  United 
States  and  receives  traveling  salesmen  visiting  abroad.  At 
the  smaller  posts  the  consul  and  one  deputy  usually  do  the 
whole  job. 

As  far  as  trade  getting  is  concerned,  our  consuls  are  far 
more  active  than  those  of  any  other  nation.  Indeed,  some 
British  consuls  are  said  to  believe  such  work  beneath  the 
dignity  of  the  office.  Our  people  also  do  a  better 
job  than  Gerr.-ans,  notwithstanding  the  boosting  talk  to 
the  contrary. 

An  Old  Method  of  Working  Out 
Indicator  Diagrams 

By  John  S.  Watts 

In  these  days  of  labor-saving  devices,  the  younger 
members  of  our  profession  are  very  prone  to  be  at  a 
serious  disadvantage  when  the  instruments  they  are 
accustomed  to  using  are  not  available. 

Take  the  planimeter  for  example:  If  you  ask  the 
average  young  engineer  to  work  out  the  area  of  any 
plane  figure,  with  an  irregular  boundary  line,  such  as  an 
indicator  diagram,  or  a  plot  of  land,  he  is  all  O.  K.  so 
long  as  the  planimeter  is  handy;  but  if  it  is  not,  he  is 

likely  to  spend  as  many  hours  as  an  old-timer  (who 
lememhers  when  there  was  no  planimeter)  will  spend 
minutes   in  solving  the  problem. 

The  young  engineer  is  hardly  to  be  blamed  for  this, 
but  the  moral  is  that  it  is  worth  while  to  be  conversant 

with  the  old  methods  as  it  is  inevitable  that  one  wall 

some  time  or  other  be  in  a  position  where  problems  will 
require  to  be  solved  without  the  aid  of  the  most  modem 

equipment. 
The  method  of  determining  the  approximate  pressure 

recorded  on  an  indicator  diagram  by  taking  the  average 
of  the  heights  measured  on  ten  equally  spaced  points,  is 
I  believe  still  well  known,  but  the  time  spent  in  spacing 
off  the.se  lines,  can  be  considerably  reduced  by  following 
the  method  outlined  below,  which,  while  being  an  old 
one,  1  have  never  seen  published. 

Take  a  piece  of  tracing  paper  and  draw  on  it  a  base 
line,  which  must  be  longer  than  the  length  of  the  dia- 

gram to  be  divided  (for  indicator  diagrams  5  in.  will 
do)  and  mark  on  this  base  line  the  ten  divisions  as 
shown  in  the  sketch  herewith.  Join  all  these  division.* 

to  a  point  at  any  convenient  height,  say  5  in.  above  and 
vertically  over  the  central  point  of  the  base  line. 

Lay  this  piece  of  tracing  paper  over  the  diagram  or 
figure  to  be  divided,  sliding  the  tracing  up  or  down 
until  the  length  between  the  outside  diagonal  lines  on 
the  tracing  coincides  with  the  length  of  the  diagram. 

AN  OLD  MKTHOI)  OK   WORKING   OUT 
INDICATOR    DIAGKAMS 

By  pricking  through  on  each  divisional  line,  the  diagram 
will  be  divided  into  ten  spaces  with  the  end  spaces  one- 
half  the  width  of  the  other  spacer,  which  is  the  spacing 
we  require. 

In  using  the  tracing  paper,  keep  the  base  line  of  the 
triangle  parallel  with  the  atmosphere  line  on  the 
diagram  or  a  slight  error  will  be  introduced  in  the 
spacing. 

The  diagram,  being  divided  up  the  quickest  way  to 
get  the  mean  height  is  to  take  a  strip  of  paper  and  mark 
on  it  the  length  of  each  line  consecutively  in  addition; 
or,  in  other  words,  add  the  lines  up  graphically  on  this 
strip  and  then  divide  the  total  length  by  ten.  The 
answer  will  be  the  mean  height,  which  multiplied  by 
the  scale  of  the  indicator  spring  will  be  the  mean 

pressure. 
If  a  piece  of  tracing  paper  is  not  available,  the  same 

method  can  be  used  by  drawing  the  lines  in  a  similar 
way  directly  on  the  diagram,  tne  apex  of  the  triangle 
being  located  by  the  junction  of  the  outside  diagonal 
lines. 

Obviously,  also,  the  same  principle  can  be  used  to 
determine  the  area  of  any  irregular  figure.  Having 

found  the  mean  height  as  explained  above,  simply  mul- 
tiply it  by  the  extreme  length  of  the  figure,  and  the 

product  will  be  the  area. 
A  tracing  of  this  kind  made  to  a  fairly  large  size  is 

a  handy  thing  to  have  in  any  drawing  ottke,  as  it  is  very 
convenient  for  spacing  off  holes,  or  dividing  up  lines  to 
any  number  of  points  within  its  capacity. 
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Shop  equipment  Ntwj 
E.L.DUNN  and   5'.  A.  HAND 

niiii! 

SHOP     EQUIPMENT 

■       NE.V/5      • 
A  >ve©kly    review  of^ 

modGrn  dGsiignsand 

■>      equipmonl/     <> 

Descriptions  of  shop  equipment  in  this  section  constitute 
editorial  service  for  which  there  u  no  charge.  To  be 

eligible  for  presentation,  the  article  must  not  have  been 
on  the  market  more  than  six  montfu  and  must  not  have 

been  advertised  in  this  or  any  previous  issue.  Owing  to 

the  news  character  of  these  descriptions  it  will  be  impos- 
sible to  submit  them  to  the  manufacturer  for  approval. 

■    CONDENSED    • 
CLIPPING     INDEX 
Aconiinuouj  record 

oi^modorn  dos'x^ns 

and  oquipmonl/   • 

Harris  Automatic  Hob-Grinding 
Machine 

A  recent  addition  to  the  line  of  the  H.  E.  Harris 

Engineering-  Co.,  Bridgeport,  Conn.,  is  the  No.  815-B 
automatic  hob-grinding  machine,  illustrated  herewith. 

This  machine  will  grind  hobs  with  any  number  of 
flutes  up  to  26  and  not  exceeding  8  in.  in  diameter  and 
10  in.  in  length.  Hobs  with  straight  or  right-  or  left- 
hand  helical  flutes  can  be  ground.  A  fine  adjustment 

contro's  a  forming  slide  coupled  to  the  table  and  work 
spindle  in  such  a  way  as  to  rotate  the  hob  during 
longitudinal  travel  of  the  table.  This  adjustment  is 
graduated  to  read  to  one-half  minute  of  arc  and  can  be 
changed  while  the  machine  is  running.  The  index  plate 
is  readily  accessible  and  can  be  removed  by  loosening 
a  knurled  nut.  Indexing  is  automatic  and  takes  place 
when  the  table  is  in  one  position  only.  The  table 
travel  can  be  operated  either  automatically  or  by  hand. 
The  grinding  head  is  mounted  on  a  circular  base  and 
can  be  swiveled  horizontally  so  that  the  wheel  may  be 
set  to  the  required  angle  for  grinding  a  hob  with  helical 
flutes.    The  diamond  truing  d  ;vice  will  true  either  side 

of  the  wheel  to  the  desired  angle.  It  will  also  true 
the  periphary  of  the  wheel  and  can  be  used  without 
interfering  with  the  set-up.  An  automatic  feed  is  pro- 

vided which  can  be  set  so  that  a  predetermined  amount 
will  be  ground  off  the  face  of  the  hob  teeth  and  when 
that  amount  has  been  reached,  it  will  be  disengaged. 
It  is  claimed  that  the  pump  is  self-priming  and  non- 
clogging  and  will  deliver  a  copious  stream  of  coolant 
at  the  point  of  grinding. 

Badger  Double-Spindle  Disk- 
Grinding  Machine 

The  Badger  Tool  Co.,  Beloit,  Wis.,  has  recently  put 
on  the  market  the  double-spindle  disk-grinding  machine 
shown  in  the  accompanying  illustrattcn.  The  machine, 
classified  by  the  maker  as  No.  220,  is  intended  for  fin- 

ishing the  two  opposite  parallel  faces  on  such  work  as 
piston  rings,  nuts  and  drop-forged  wrenches. 

Two  20-in.  disk  wheels  are  carried  on  spindles  2^ 
in.  in  diameter  mounted  in  both  radial  and  thrust  ball 

bearings.  Two  16-in.  abrasive  cylinders  held  in  chucks 
are  interchangeable  with  the  disk  wheels,  and  extra 
equipment  can  be  furnished  by  the  maker  so  that  water 
may  be  used.  Among  the  features  of  this  machine  are 
the  provision  for  excluding  grit  from  the  ways  under 
the  sliding  head,  the  positive  micrometer  stop  for  the 

HARRIS   AUTOMATIC  HOB-GRINDING 
MACHINE 

I'ADGER   NO.    220   DOUBLE-SPINDL£  DISK-GRINDIXG 

MA  CHI. MR 
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sliding  head  and  the  rigid  construction  of  the  work 
support.  The  machine  can  be  furnished  equipped  for 

either  belt  or  direct-motor  drive.  The  height  of  the 
spindle  from  the  floor  is  38  in.,  the  over-all  length  of 
the  machine  is  70  in.  and  the  net  weight  is  4,700  lb. 

operate  independently  thus  allowing  the  work  to  be 
changed  in  one,  while  the  other  is  revolving.  The 
nozzles  are  adjustable  to  any  desired  position  and 
usually  operate  at  the  mouth  of  the  piston  opening.  The 
drive  pulley  is  12  in.  in  dia.,  runs  at  100  r.p.m.  and  is 

Bradley  Motor-Driven   Hammer 
Motor-driven  helve  hammers  made  by  C.  C.  Bradley 

Inc.,  Syracuse,  New  York,  are  now  being  furnished  with 

the  drive  arranged  as  illustrated.     The  hammer  is  con- 

BRADLEY  MOTOR-DRIVEX  POWER  HA.M.UEK 

trolled  in  the  usual  manner  by  a  foot  treadle  which 
applies  and  regulates  the  pressure  of  the  idbr  pulley 
against  the  loose  running  belt.  Formerly  a  motor  was 
not  included  as  part  of  the  hammer  equipm.ent,  and  if 
used  for  the  drive  a  separate  countershaft,  with  two 
loose  pulleys  between  the  motor  and  hammer,  was 
requirxl. 

Gray  Piston  Blasting  Machine 
The  machine  shown  is  adapted  for  cleaning  the  inside 

cf  pisitons  with  steel  grit  or  shot  and  is  said  to  be 
capable  of  doing  this  work  at  the  rate  cf  140  to  150 
pistons  per  hour.  The  machine  is  manufactured  by  the 
Gray  Machine  Tool  Co.,  Inc.,  Buffalo,  N.  Y.,  and  employs 

the  same  principle  as  that  of  a  similar  machine  made 
by  the  same  company  for  blasting  shells.  In  operation 
the  piston  is  placed  in  the  holder,  open  end  downwards, 
and  a  cover  placed  over  it.  The  piston  when  lowered 
by  a  lever  to  the  correct  position  automatically  starts 
rotating.  A  lever  operated  quick-opening  valve  in  the 
air  line  is  used  to  control  the  blast.     The  work  holders 

GRAY    PI.STONT    BLASTING    MACHINE 

driven  by  a  2-in.  belt.  The  machine  shown  will  handle 
pistons  up  to  3}  in.  dia.  The  air  consumption  amounts 
to  about  40  cu.ft.  per  min.  at  70  to  90  lb.  pressure.  The 
machine  occupies  a  floor  space  of  36  x  42  in.  and  weighs 
800  ]b.  packed  for  shipment. 

Betts-Bridgeford  26-Tn.  Gea red- 
Head  Lathe 

The  Betts  Machine  Co.,  Rochester,  N.  Y.,  has  added 
to  its  line  the  lathe  shown  in  the  illustration  herewith. 

The  headstock  is  of  the  all-geared  inclosed  type,  and 
is  operated  by  a  powerful  expanding  ring  friction  clutch 
upon  which  is  mounted  the  driving  pulley.  This  clutch 
is  operated  from  the  apron,  a  position  which  is  always 
convenient  to  the  operator.  The  same  movement  which 
disengages  the  clutch  automatically  applies  the  friction 
brake,  thereby  stopping  the  machine  almost  instantly. 

There  are  nine  spindle  speeds  of  the  selective  type 
arranged  in  geometric  progression.  Three  direct  speeds, 

three  high  back-gear  speeds,  and  three  low  back-gear 
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speeds  are  obtained  almost  instantly  by  conveniently 
located  levers  in  front  of  headstock.  All  speed  changes 
are  through  hardened-steel  sliding  gears  and  positive 
clutches  running  in  oil,  the  .sliding-gear  teeth  being 
rounded  to  allow  easy  and  instant  engagement.  No  two 
speeds  can  be  engaged  at  the  same  time.  All  shafts 
and  gears  are  located  in  the  lower  half  or  base  of  head- 
stock,  thereby  allowing  easy  access  to  all  of  the  parts, 
it  being  necessary  only  to  remove  the  cover.  All  shaft 
bearings  are  bronze-bushed  and  lubrication  is  by  means 
of  a  splash  and  chain  oiling  system.  When  machine 
is  motor  driven  the  motor  is  mounted  on  top  of  the  head- 
stock  cover  and  directly  connected  through  gearing  to 
the  main  driving  shaft. 

The  Ackland  Screwdriver 
The  Ackland  Specialty  Co.,  146  College  St.,  Spring- 

field, Mass.,  has  brought  out  the  screwdriver  and  attach- 
ments illustrated 

herewith.  It  is 
claimed  that  a 
few  pounds 
pressure  on  the 
upper  bar  and 
the  ratchet  han- 

dle will  remove 
the  most  stub- 

born screw.  The 
extension  post  is 
attached  to  the 
screw  -  driver 
blade  by  a  case- 
hardened  socket. 
A  ratchet 
wrench  which 
permits  using 
the  tool  in  re- 

stricted     places 
is  arranged  to  slide  up  or  down  the  extension  post  so 
that  it  can  be  used  in  any  desired  location.  The  upper 
bar  is  attached  to  the  extension  post  by  a  ball  joint,  per- 

mitting movement  in  all  directions.  Three  screwdriver 

blades- — 'i,  I  and  !  in.  are  furnished.  The  ratchet 
wrench  is  double  ended — one  end  fitting  Ackland  sockets 
and  the  other  end  fitting  standard  sockets. 

Ingersoll  Semi-Aiitomatic  Milling 
Machines 

Recent  additions  to  the  line  of  the  Ingersoll  Milling 
Machine  Co.,  Rockford,  III,  are  milling  machines  with 
antomatic  and  semi-automatic  feeds,  one  of  which  is 
illuBtrated  herewith.  Ordinarily  they  are  built  as 
single-purpose  machines,  but  by  the  application  of  suit- 

THE  ACKLAND  .SCREWDRIVER 

ably  designed  fixtures  they  can  be  employed  for  finishinj? 
different  pieces  of  work. 

The  machines  are  similar  in  some  respects  to  the 
leciprocating-type  machines,  but  differ  in  the  feed 
characteristics  of  the  table.  The  table  feeds  pa.st  the 
cutters  through  its  entire  length,  the  operator  removing 
the  pieces  as  fast  as  they  are  finished.  When  the  last 
cut  is  finished,  the  table  rapidly  advances  a  short  dis- 

tance and  then  stops.  The  operator  can  then  remove 
the  last  casting  and  by  a  lever  control  throw  in  a 
rapid  return  traverse  which  carries  the  table  back  to  its 
original  position,  where  it  again  automatically  stops  for 
reloading.     After  loading  the  first  fixture  the  table  is 

INOER.-^Dl.l.   SE.\lI-Ar'iX).\IATIC  TYl'B  MILLl-MI    MACHINE 

Specifications;  Four-spindles.  Table.  14  x  67  in.  Floor  sv>:n>- 
31   sq.ft.      Weight   10,000   lb. 

started  and  rapidlj'  traverses  until  the  work  almost 
reaches  the  cutters,  when  the  normal  feed  is  auto- 

matically engaged.  The  balance  of  the  fixtures  are 
loaded  while  the  cutters  are  operating. 

The  machine  shown  is  equipped  with  fixtures  which 
(ach  hold  two  pieces  of  work  back  to  back. 
A  variation  of  this  type  of  machine  is  built  for 

handling  large  pieces  which  nave  an  obstruction  at  one 
end  of  the  cut  that  prevent.s  them  from  passing  clear 
of  the  cutter.';.  To  handle  this  work  the  table  feeds 
the  work  into  the  cutters  to  the  end  of  the  cut  and 

then  automatically  returns  at  a  high  rate  of  speed  to  the 
loading  position  where  it  stops.  Machines  of  this  type 
can  be  fitteil  with  a  number  of  spindles  to  finish  sev- 

eral surfaces  at  the  same  time. 

/ 
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Hoosier  20-In.  Vertical  Drilling 
Machines 

The  Hoosier  Drilling  Machine  Co.,  Goshen,  Ind.,  is 
manufacturing  a  20-in.  vertical  drilling  machine  in  four 
different  styles,  one  of  which,  the  No.  4,  is  shown  in 
the  accompanying  illustration.  The  No.  1  machine  is 
fitted  with  plain  drive,  has  a  round  base,  and  adjustable 

ito  the  hand-screw  and  lever  feed.  An  automatic  stop 
(attachment  is  arranged  in  connection  with  the  graduated 
;,  spindle  sleeve  which  is  of  service  to  the  operator  in 
accurately  drilling  or  boring  to  depth.  The  hole  in  the 
center  of  the  round  table  is  machined  in  alignment  with 
the  spindle  so  that  it  may  be  used  for  piloting  a  boring 
Vjar  if  it  is  desired  to  use  the  machine  for  such  work. 

Manhattan  Four  Post-Screw  Press 
The  Manhattan  Machine  and  Tool  Works,  Grand 

Rapids,  Mich.,  is  placing  on  the  market  the  type  BB 
four-post  screw  press  shown  in  the  accompanying  illus- 

IIOOSIER    20-IN.    VERTIC.VL,    BACK-GE.\KEU    DRILLING 
MACHINE  WITH  POWER  FEED 

Speclflcatlon.s :  Di.stanco ;  column  to  (■(■nter  of  spindle,  101  in. 
.Maximum  distan<r<>,  .spindle  to  table,  27  in.  ;  spindle  to  ba.'se. 
minimum,  32  in.  ;  maximum,  41.1  in.  Travel  of  .spindle,  itj  in. 
Hole  in  .spindle,  No.  3  .Mor.se  taper.  Diameter  of  table,  16  in. 
Tiavei  of  table  on  eolumn,  18  in.  Number  of  spindle  .speeds, 
four  on  plain-drive  machine,  of  90,  111,  228  and  360  r.p.m.  Speeds 
of  baclt-geared  machine,  8  ;  range  of  speeds,  belt  di'ive,  90,  141, 
228  and  360;  with  back  gears,  14,  25,  41  and  6,")  r.p.m.  Number of  power  feeds,  three,  0.003,  0.005  and  0.008   in. 

lever  feed.  The  No.  2  machine  is  similar  to  the  No.  1 
except  that  it  is  fitted  with  a  rectangular  base,  and  the 
No.  3  is  the  same  machine  with  the  addition  of  a  com- 

bined lever  and  worm  feed.  The  No.  4  has  back  gears 
and  power-feed  and  is  designed  for  heavy-duty  service. 
The  spindle  is  equipped  with  a  high-grade  ball-thrust 
hearing  and  is  counterbalanced  by  a  weight  in  the 
column.  The  spindle  sleeve  is  graduated.  The  machine 
is  provided  with  eight  speeds,  four  of  which  are 
obtained  without,  and  four  with,  the  use  of  the  double 
back  gears.     It  also  has  three  power  feeds  in  addition 

-VI.VNHATTAN  TYPE  BB  FOUR-POST  SCREW  PRESS 

Specifications  :  Capacity,  80  ton.  Bed  ;  size  20  x  36  In.  ;  thiclc- 
ne.«is,  83  in.  .Standards  :  space  between,  26  in.  :  diameter,  3  in. 
.Maximum  distance  bed  to  ram,  22  in.  Diameter  of  screw,  3  in. 
Height;  over  all.  77  in.;  floor  to  bed,  24  in.  Floor  space,  31  x  41 

in.  Weight:  net,  2,270  lb.;  tor  sliipment.  2,42.">  lb.;  boxed  for •  •xpor-t.    L'.ROll  Ih.      (■•u.rt..   .IS. 

tration.  The  press  is  intended  for  testing  punches  and 
dies  and  for  other  experimental  work  where  a  hand 
press  having  more  than  usual  power  is  required. 

D.  &  M.  Safety  Press  Guard 
The  safety  guard  shown  is  intended  as  a  protection 

to  the  power-press  operator,  and  is  a  product  of  the 
D.  &  M.  Guard  Co.,  6  State  St.,  Rochester,  N.  Y.  The 
device  has  three  guards  that  are  arranged  to  swing 
independently  in  proper  time  with  each  operation  of  the 
press.  Normally,  two  of  these  guards  stand  at  the  left 

of  the  operator.  The  outer  guard  labeled  "Safety 
First,"  moves  with  each  stroke  of  the  treadle,  while 
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the  inner  guard,  "Safety  Second,"  moves  with  each 
stroke  of  the  ram.  Each  moves  independently  of  the 
other  and  serves  the  same  purpose  of  pushing  the  oper- 

ator's hands   to   one   side.     If   the   ram   repeats   unex- 

II.    &    .M.    .SAFETY    rRKS.S    Gl'AKI) 

pectedly  from  any  cause  the  inner  guard  kicks  with  a 
quick  movement  as  it  moves  faster  than  the  ram.  As 
a  further  safety  measure  a  blinker,  or  side  guard, 

labeed  "Safety  Third,"  prevents  the  press  from  being- 
fed  from  the  side.  The  bridge  carrying  the  three 
guards  is  hinged  and  fastened  by  a  pin  and  padlock. 
When  unlocked  the  bridge  may  be  swung  to  one  side, 
making  the  pitman,  press  head,  etc,  accessible.  The  de- 

vice is  Slid  to  be  easily  attached  to  a  press. 

Whitney  Straightening  Machine 
The    Whitney    Metal    Tool    Co.,    Rockford,    111.,    has 

recently   introduced  the   straightening  machine  shown. 

It  is  designed  to  straighten  bar  stock  up  to  2  in.  in 
diametei'.  The  work  is  supported  on  V-blocks  while 
being  subjected  to  the  action  of  the  screw.  Upon  ele- 

vating the  screw,  the  two  .sets  of  spring-actuated  rolls 

lift  the  bar  above  the  V's,  so  that  it  may  be  easily rotated. 

Minster  Junior  Drilling  Machine 
The  Minster  Machine  Co.,  Minster,  Ohio,  has  brought 

out  the  drilling  machine  illustrated  herewith  and  known 
as  the  No.  12  Minster  Junior. 

This  machine  is  simply  constructed  with  as  few  parts 
as  possible  and  is  intended  for  u.se  on  quantity  pro- 

duction. Power  is  transmitted  through  hardened  stub- 
tooth  transmission  gears.  The  .sliding  gears  for 
changing    speeds    have    rounded    teeth.      The    feed    is 

\Vi;       \EY  STRAIGHTENING  MACHINE 

WIXSTER  JTNIOR  DRII.I.ING    MArHINE 

Spor'Ifl.atinns:  AVill  driU  in  steel.  2  in.  Spindle  to  face  of 
i.ilunin.  12i  in.  I.i'ngtii  of  feed,  16  in.  Spindle  to  plain  table. 
S-i  ill.:  to  compound  tabl...  28|  in.;  to  base,  465  in.  Plain  table, 
size,  18  X  21)  in.  :  vertical  idjustnient.  16  in.  Feed  changes,  four. 
Speed  changes,  si.x.  Net  weight,  with  plain  table.  2.800  lb.  :  witlt compound   table,    3.200   lb. 
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through  gears  contained  in  a  gear  box.  The  machine 
is  regularly  equipped  with  two  sets  of  speed  change 
and  one  set  of  feed  transposing  gears.  Sets  of  genrs 
giving  varying  speeds  and  feeds  can  be  supplied.  The 
depth  of  feed  is  controlled  by  a  dial  which,  when  set 
for  the  desired  depth,  will  disengage  the  feed  when 
it  reaches  the  zero  mark. 

The  spindle  is  driven  by  gears  through  a  driving 
sleeve  having  two  keys  set  diametrically  opposite  each 

other  for  dividing  the  sti-ain.  The  thrust  is  taken  by 
a  ball  bearing. 

The  machine  is  regularly  equipped  with  tight  and 
loose  pulleys,  but  provision  has  been  made  for  attach- 

ing a  reversing  clutch  when  the  machine  is  to  be  used 
for  tapping  as  well  as  drilling.  Provision  has  also 
been  made  for  attaching  a  motor.  Either  a  plain  or  a 
compound  table  can  be  furnished.  The  tank  for  cutting 
compound  is  located  inside  the  column. 

Snyder  24-In.  Drilling  Machine 
The  upright  drilling  machine  illustrated  herewith  is  a 

recent  product  of  J.  E.  Snyder  &  Son,  Worcester,  Mass. 
The  machine  has  an  adjustable  head  and  tapping  attach- 

ment and  is  designed  for  medium  work.  It  can  be  fur- 
nished with  motor  drive,  belt  or  chain  connected.  A  com- 
pound table  is  furnished  when  required.     All  gears  are 

SNYDER  24-IN.  DRILLING  M.VCHINE 

Speoiflcations:  Capacity;  drills  to  center.  21  in.  Miixiinum  dis- 
tance; spindle  to  base,  48  in.;  .spindle  to  table,  41  in.  Autonintic 

fied.  10  in.  Traverse;  head  on  lolumn,  17 J  in.;  table  on  coUimn, 
17  in.  Diameter  of  tablf,  21  in.  Hole  in  spindle,  No.  4  .Morse 

taper.  Floor  spare,  22J  x  64  in.  Ratio  of  back  Keai.s,  .'4  to  1. Speeds;  8.  22  to  430.  Feeds;  4,  0.004  to  0.017  in.  per  rev.  .Motor, 
2  hp. 

protected  and  the  power  feed  is  driven  from  the  top 
shaft  instead  of  the  main  spindle.  The  crown  bevel  gear 
is  8  in.  dia.  and  the  hub  runs  in  a  solid  cast-iron  bearing. 

Badger  No.  8  Disk  Grinding  Machine 
The  Badger  Tool  Co.,  Beloit,  Wis.,  has  added  to  its 

line  the  disk  grinding  machine  shown  in  the  accom- 
panying illustration. 

The  machine  embodies  the  general  principles  of 
design  that  have  been  found  successful  in  other  sizes. 
The  rockshafts  are  carried  by  saddles  sliding  on  exten- 

I-!-vdc;ek  .n'o.  s  dusk  gki.xuinu  .m.vchine 
.Specifications:  Disks,  26  to  30  in.  dia.  Cylinder  chucks,  18  to 

20  in.  dia.  Speed ;  with  disks,  6.000  ft.  per  min.  ;  with  chucks. 

■"i.Ono  ft.  per  min.  Work  tables  8  x  l.")  in.  Shipping  weight;  do- mestic 4,000  lb.;  export,  4,500  lb.     Export  box,  130  cu.ft. 

sions  cast  integral  with  the  base.  The  sides  of  the 
extensions  slope  at  an  angle  of  10  deg.  forming  slight 
dovetails  to  which  the  saddles  are  adjusted  by  gibs. 
The  spindle  runs  in  ball  bearings.  The  work  tables  are 
provided  with  lever  feed  and  stops  having  micrometer 
adjustment.  A  pump  and  hoods  for  wet  grinding  can 
be  furnished  and  the  machine  can  be  equipped  with 
chuck.s  for  abrasive  cylinders  in  place  of  disks. 

Is  This  a  Punch-Press  Job? 
By  F.  C.  Hudson 

Which  is  the  best  way  to  cut  a  flat  on  the  wire  rod 
as  shown  in  the  illustration?  The  rod  is  9  in.  long, 
n.  in.  in  diameter  and  the  flat  is  6  in  long  by  A  in. 
wide.  We  have  a  large  lot  of  these  to 
cut,  have  tried  milling  and  are  now 
punching  the  sides  flat  on  two  rods 
at   once.      Is   there   a    better  ,  -,,t,- 

i9 

THE  FINISHED 
WIRE  ROD 

way?      Can    it   be    shaped    or   pushed 

through  a  shaving  broach? 
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WH^  AT  to  MEAD 
man  in  a  Awrb 

It    '%^^^ 

Sugqested  by  theNana^ng  Editor 

R'
 begins  this  issue.  The  methods  of  manufacture 

described  include  exemplifications  of  some  very  cleverly 
performed  operations. 

In  the  third  installment  of  his  treatise  on  testing 

high-speed  steels,  A.  J.  LanghaAimer  gives?  details  of  the 
extremely  careful  preparation  for  the  tests  and  tabu- 

lates the  per- 
formances. Such 

a  test,  with  all 

tools  having  ex- 
actly the  same 

size  and  shape, 
and  tested  under 

exactly  the  same 
conditions,  is  a 
valuable  contri- 

bution to  any- 

one's high-speed 
steel  data — page 
1227.  Routing 

will  always  re- 
tain its  impor- 
tance as  a  factor 

in  plant  opera- 
tion and  man- 

agement. There 
are  five  pages, 
beginning  with 
1231,  devoted  to 
this  subject.  The 
author  is  J.  A. 

Urquhart,  who 
deals  with  the 

system  used  by 
Brown  &  Sharps. 
F  r  a  n  c  i  s  W. 

Shaw's  short  ar- 

dtle,  "A  Question  in  Etymology,"  page  1236,  presents 
4lte  English  point  of  view  on  nomenclature  of  machine 
t«ols,  cutting  tools  and  operators. 

More  of  Western  Editor  Hunter's  manufacturing  data' 
— this  week  the  conclusion  of  his  series  on  "The  Manu- 

facture of  Single-Cylinder  Gasolene  Engines." 
We  present  on  page  1241  another  of  the  series  of  "In- 

terviews with  Men  Who  Know  Conditions" — this  week 
B.  B.  Quillen  of  the  Cincinnati  Planer  Co.  For  the 
reader  who  wants  to  check  his  own  conclusions  on  many 

subjects — watch  these  interviews. 

CHK.Sl.A    C.    SHERLOCK 

One  of  our  staif  artists  has  been  making  sketches  of 
Chesla  C.  Sherlock,  as  he  imagined  him  to  be.  The  va- 

rious subjects  treated  from  time  to  time  seemed  to 

change  the  artist's  impression.  We  give,  surrounding 
the  photograph  on  this  page,  four  of  his  efforts;  they 
differ  one  from  the  other,  but  have  in  common  certain 
characteristics  Indicative  of  the  serious-minded  scholar. 

The  photo  shows 

Mr.  Sherlock  "as is"  and  puts  an 

end  to  specula- 
tions. It  also 

more  intimately 

acquaints  the 
reader  with  the 
man  who  wrote 
"Knowing  Your 

Insurance  Pol- 
icy," the  fourth 

section  of  which 
begins  on  page 

1246.  Our  auto- 
motive construc- 

tion this  week  is 
the  first  of  two 

articles  on  "Ma- chining the  Lib- 
erty  Crank 
Case,"  by  H.  A. 
Carhart.  The 

second  will  fol- 
low  in  an  early 

issue.  Page  1247. 

Readers  in  sea- 

port cities — the .second  column 

on  page  1252 — doesn't  the  unit 

container    idea    strike    you    as    pretty    good? 

As  promised  last  week — we  have  the  extracts  from 
Foreign  Trade  Convention  addresses — page  1258;  and 

the  second  half  of  William  H.  Barr's'  "Labor  and  In- 
dustry," page  1256. 

In  our  "What  Other  Editors  Think"  page  we  have 
culled  from  The  Electric  Finnace  the  editorial,  "A  Short 
Cut  to  El  Dorado."  It  says:  "Every  father's  son  of  us 
is  seeking  a  short  cut.  We  want  contentment  without 

paying  the  price  of  weary  miles  of  striving  to  achieve 
it."     See  page  1273. 

k 
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Service  of  the  Business  Press  to  Foreign  Trade' 
Many  American  manufacturers  have  devoted 
too  little  of  their  time  to  consideration  of  the 
importance  and  value  of  foreign  trade  to  them- 

selves, and  to  American  commerce  and  in- 
dustry. Education  and  service  are  needed  and 

the  business  press  stands  ready  to  do  its  share  in 

providing  both.  Mr.  McGraw's  address  gives 
some  hint  of  what  may  be  expected  along  this 
line  from  the  business  papers  under  his  control. 

FOREIGN  trade  to  hundreds  of  manufacturers  in 
this  country  has  been  a  name  only.  It  is  trite  to 
say  that  the  average  Anaerican  manufacturer  has 

thought  only  in  terms  of  his  domestic  business  for  so 
long  that  it  is  usually  the  exception,  rather  than  the  rule, 
for  him  to  be  thoroughly  familiar  with  his  opportunities 
and  his  responsibilities  with  regard  to  foreign  trade. 

It  is  because  the  National  Foreign  Trade  Council  has 
seen  its  opportunity  to  help  lead  and  mold  public  opinion 
in  the  development  of  a  foreign  trade  policy  for  Ameri- 

can manufacturers  that  I  see  the  particular  opportunity 
for  its  partnership  with  the  business  press.  The  develop- 

ment of  a  better  understanding  of  our  foreign  trade 
needs  and  our  foreign  trade  responsibilities  is  an  educa- 

tional movement,  and  through  the  medium  of  the  busi- 
ness press  the  manufacturers  may  learn  in  detail  in 

their  several  industries,  something  of  the  opportunities 
for  trade  extension  in  their  particular  fields. 

Newspapers  have  been  and  are  performing  a  splendid 
task  in  developing  a  better  public  appreciation  of  our 
general  responsibilities  in  foreign  trade,  but  the  indus- 

trial public,  the  manufacturers,  the  engineers,  the  mer- 
chants of  our  country,  want  to  know  how  they  can  take 

advantage  of  the  general  opportunities  which  the 
National  Foreign  Trade  Council  has  so  definitely  urged. 

Thei'e  are  two  broad  classes  of  business  journals  in 
this  country  which  are  functioning  to  help  meet  this 
great  problem.  First,  there  are  those  journals  pub- 

lished in  this  country  whose  circulation  is  primarily  in 
the  United  States.  It  is  the  function  of  these  journals  to 
take  up  the  problems  of  the  American  manufacturer  as 
an  exporter  of  goods  in  connection  with  the  other  prob- 

lems that  they  present  to  him,  and  this  large  group  of 
business  papers  can  do  much  to  arouse  the  manufac- 

turer to  his  opportunities  in  the  foreign  field. 
Then  there  is  a  large  group  of  journals  which  are 

published  in  this  country,  but  are  presented  from  the 
viewpoint  of  the  foreign  buyer  and  the  importer  in  other 
countries,  whose  circulation  is  found  in  the  countries 
outside  of  the  United  States.  These  papers  are  printed 
in  different  languages,  and  concern  themselves  funda- 

mentally with  the  problems  of  the  buyer  of  American 
goods,  rather  than  with  the  problems  of  the  seller  of 
American  goods. 

Three  Functions  ok  the  Business  Press  in 
Reference  to  Foreign  Trade 

There  are  three  directions  in  which  the  business  press 
can  function  in  reference  to  foreign  trade.    It  can 

1.     Assist    in   awakening    the   business    man    to   the 

'.Vddias.x  b.T  .Tames  H.  McGiaw,  President  of  tin-  JleGiaw-HlU 
<'<i..  Ine.,  before  the  Seventh  National  ForeiKn  Tiude  Oonventlon nt  San    Ki-aneisto. 

effect  of  foreign  trade  as  a  stabilizer,  and  of  its  neces- 
sity as  an  outlet  for  indefinite  increase  of  our  industrial 

production ; 

2.  Gather  and  publish  information  regarding  the 
conditions  in  foreign  lands  which  affect  our  trade  oppor- tunities; and 

3.  Spread  the  knowledge  of  American  goods  in foreign  lands. 

The  need  for  exercising  the  first  of  these  functions — 
the  awakening  of  the  business  man  to  the  stabilizing 
effect  of  foreign  trade  and  of  its  necessity  as  an  absorb- 

ent of  surplus  production  is  still  one  of  very  great 
importance  indeed.  It  has  been  the  theme  of  many  a 
paper  before  foreign  trade  gatherings.  Nor  is  it  nec- 

essary to  emphasize  again  the  reason  why  the  business 
press  has  a  special  mission  in  this  regard.  That  has 
been  amply  developed  in  the  introductory  remarks  to this  paper. 

It  is  pertinent  to  point  out,  though,  that  foreign  trade 
will  never  become  the  factor  it  should  be  in  the  com- 

mercial life  of  this  country  until  there  is  a  "mass  move- 
ment" into  export  trade.  This  must  be  preceded  by  an understanding  of  its  importance,  and  then  accomplished 

by  intelligent  co-operative  effort.  The  relatively  small 
corporatons,  as  well  as  the  few  dominant  ones  in  each 
industry,  must  sell  goods  abroad.  The  mass  movement 
should  receive  its  greatest  stimulus  through  the  sort  of 
educational  work  which  the  business  press  is  particu- 

larly fitted  to  do.  Even  a  business  paper  with  as  small 
a  subscription  list  as  5,000  reaches  far  beyond  the  con- 

fines of  the  dominant  corporations  in  its  industry  and  is 
in  a  position  to  preach  the  doctrine  of  foreign  trade  to 
every  organization  with  strength  enough  to  engage 
successfully  in  export  work. 

Creation  of  International  Thinking  Necessary 

Nor  is  educational  effort  along  the  lines  of  the  effect 
and  advantages  of  foreign  trade  alone  sufl[icient  to  bring 
about  the  result  we  desire.  It  is  necessary  to  awaken  in- 

ternational sympathies  and  to  create  international  think- 
ing in  all  lines  of  business.  We  must  break  down  the  in- 

sular barriers  in  both  our  thinking  and  our  action.  They 
will  not  fall  easily,  but  only  after  constant  hammerng 
and  bringing  to  bear  every  resource  of  fact  and  logic. 

Moreover,  while  we  are  working  toward  the  desired 
goal,  the  business  press  can  do  yeoman  service  in  bring- 

ing heavy  influence  to  bear  on  specific  issues.  For 
example,  when  the  Appropriations  Committee  of  the 
House  of  Representatives  in  February  cut  the  appro- 

priations for  our  foreign  trade  promotion  work,  the 
business  press  in  every  line  pointed  out  the  certain 
serious  effect  of  such  curtailment  and  urged  upon  its 
readers  the  expression  of  their  views  to  their  represen- 

tatives in  Congress.  The  need  for  crystallization  of 
views  on  such  issues  will  occur  constantly  and  the  busi- 

ness press  can  be  counted  on  to  do  its  part  in  unifying 
and  securing  action. 

No  reference  will  be  made  here  to  the  part  the  busi- 
ness press  must  play  in  the  discussion  of  the  need  for 

foreign  investment,  of  the  financing  of  foreign  trade, 
of  the  necessity  for  a  large  and  healthy  merchant 
marine,  or  of  the  place  of  the  export  commission  house. 
Obviously,  discussion  of  such  subjects  is  a  necessary 
part  of  the  only  kind  of  foreign-trade  educational  cam- 

paign which  can  develop  permanent  results. 
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Until  recently,  the  business  press  has  functioned 

mainly  in  relation  to  domestic  affairs.  Since  1914, 

however,  there  has  been  a  rapid  increase  in  the  variety 

and  intensity  of  business  paper  effort  on  foreign  trade, 

and,  as  you  well  know,  it  has  been  a  very  potent  factor 

in  stimulating  interest  and  activity  in  this  trade. 

There  has  been  a  very  lively  recognition  by  the  busi- 
ness papers  of  the  importance  of  foreign  trade  news, 

and  slow  and  difficult  as  it  has  been  to  establish  proper 

connections  and  open  the  necessary  sources  of  informa- 
tion much  has  been  accomplished  along  these  lines  and 

from  now  forward  the  task  will  be  easier. 

The  reason  for  our  former  neglect  of  foreign  trade 

interests  is  obvious  enough.  The  vast  volume  of  our 

trade  in  manufactured  goods  has,  in  the  past,  been 

largely  domestic  and  our  business  papers,  serving  their 

field,  were  satisfied  to  act  as  purveyors  of  information 

regarding  domestic  conditions  and  developments  only. 

But  as  American  business  takes  on  an  international 

scope,  so  must  the  business  paper  expand.  It  will  no 
longer  do  to  be  concerned  with  domestic  conditions  only. 
World  conditions  must  be  interpreted.  The  American 
manufacturer  and  merchant  must  be  able  to  get  from 

their  business  paper  the  same  information  regarding 
foreign  trade  that  they  get  regarding  domestic  trade. 

Already  substantial  progress  has  been  made  along 
these  lines.  The  sources  of  information  are  various,  but 

the  leading  journals  are  working  toward  reliance  on 
carefully  selected  representatives.  It  is  not  the  function 

of  these  representatives  to  uncover  and  report  for  pub- 
lication specific  orders  that  are  shortly  to  be  placed,  but 

rather  to  report  general  conditions  that  effect  our  for- 
eign trade  and  to  indicate  in  a  broad  way  the  needs  of 

the  country  along  the  special  lines  in  which  the  par- 
ticular journal  is  interested. 

Business  Press  Bringing  News  of  Development  in 
Foreign  Countries  to  American  Manufacturers 

AND  American  Buyers 

One  vital  way  in  which  the  business  press  is  function- 

ing in  connection  with  the  promotion  of  a  better  under- 
standing of  foreign  trade  is  to  bring  to  the  attention  of 

the  American  manufacturers  what  is  being  done  by 

competitors  abroad  who  are  seeking  the  same  markets. 

In  England  today  in  every  line  manufacturers'  associa- 
tions have  either  been  developed  or  knit  closer  together 

by  the  war  emergencies.  Following  the  war  they  have 

taken  active  steps  in  promoting  their  own  export  rela- 
tions to  other  countries,  and  the  business  press  has  the 

opportunity  through  its  foreign  correspondents  and  the 
establishment  of  editorial  offices  to  keep  in  touch  with 

and  to  report  these  developments. 
More  than  that,  because  of  the  close  association  that 

exists  between  the  business  press  and  its  own  clientele, 
there  has  been  on  occasion  the  opportunity  to  emphasize 
the  mutual  values  of  important  export  relations  between 
our  manufacturers  and  the  manufacturers  abroad.  The 

Drij  Goods  Economist,  published  by  the  Textile  Publish- 
ing Co.,  of  New  York  City,  for  example,  has  had  a  very 

close  relation  to  the  development  of  the  Irish  Linen 
Association,  and  the  representatives  of  that  journal 
have  found  a  unique  opportunity  to  be  the  emissaries 
of  a  better  understanding  between  the  merchants  of  this 
country  and  the  Irish  linen  makers. 

This  illustrates  also  the  fact  that  because  the  busi- 
ness paper  is  close  to  its  field  and  because  it  sees  the 

necessity  for  making  first-hand  studies  and  investiga- 

tions of  situ  '.ions,   it  has  an   unique  opportunity  for 

leadership  in  the  ertablishment  of  a  better  understand- 
ing of  export  or  import  trade  relations  of  our  own 

manufacturers  or  consumers. 

Spreading  Knowledge  of  American  Goods  Abroad 

The  third  function  of  the  business  press  is  to  act  as 
an  advance  agent  for  American  goods  abroad.  In  this 
respect,  the  business  press  already  has  an  enviable 
record — a  record  stretching  back  a  score  of  years. 

Business  paper  reading  matter,  as  well  as  advertise- 
ments, is  constantly  stimulating  sales  of  American 

goods  and  machinery  abroad.  Tales  are  common  of  even 
heavy  machinery  ordered  by  cable  on  the  sole  basis  of  a 
business  paper  description,  record  of  performance  or 
advertisement. 

This  foreign  propaganda  function  was  a  byproduct, 
not  stimulated  prior  to  1914.  No  attempt  was  made  to 
secure  foreign  subscriptions.  They  were  bought,  not 
sold.  Since  1914,  a  new  attitude  has  developed  and 

publishers  of  business  papers  are  making  and  will  con- 
tinue to  make  the  strongest  efforts  to  put  their  period- 

icals into  the  hands  of  influential  foreign  readers. 
Nor  are  these  efforts  confined  to  placing  our  American 

editions  in  foreign  hands.  Special  foreign  editions  are 

being  printed  in  a  number  of  instances,  while  several 
new  business  papers,  printed  e.xclusively  in  foreign 

languages,  have  been  established.  The  "World-Wide" numbers  of  the  Dry  Goods  Economist,  published  by  the 
Textile  Publishing  Co.  of  New  York,  are  an  instance  of 

the  first  class  of  expansion,  while  Ingenieria  Inter- 
nacional,  published  by  the  McGraw-Hill  Co.,  Inc.,  of  New 
York  City,  a  general  magazine  in  Spanish,  and  El  Auto- 
movil  Americano,  published  by  the  Class  Journal  Co.,  of 

New  York  City,  a  magazine  in  Spanish  devoted  to  Amer- 
ican automobiles  and  motor  trucks,  are  examples  of 

publications  printed  in  foreign  languages. 

Editing  American  Publications  From  the 

Foreign  Buyers'  Viewpoint 

I  have  indicated  that  there  are  two  classes  of  papers 
in  this  country  interested  in  foreign  trade,  first,  a  class 
of  domestic  circulation  primarily  having  to  do  with  the 

problems  of  the  American  manufacturer  and  merchant 
as  an  exporter,  and,  second,  the  papers  having  to  do 
with  the  problems  of  the  foreign  buyer  as  an  importer. 

The  establishment  of  the  engineering  journal  in  Span- 
ish, Ingenieria  Internacional,  is  an  example  of  the  pur- 
pose and  function  of  the  business  papers  in  the  second 

group.  There  existed  no  general  engineering  journal 
in  Spanish  before  the  establishment  of  this  paper. 

Eminent  engineers  in  Spanish-speaking  countries  had 
pointed  out  that  they  would  welcome  a  journal  which 
took  up  fundamentally  the  engineering  problems  of 
their  country,  and  they  indicated  that  the  industrial 
development  of  their  nations  rested  in  no  small  way  on 
the  engineering  development  of  those  nations.  They 
urged  that  a  journal  having  to  do  with  the  engineering 
problems  of  those  countries  would  be  of  real  service 
to  them.. 

It  was  on  the  basis  of  a  careful  analysis  and  study  of 
conditions  in  these  countries  that  the  paper,  Ingenieria 
Internacional,  was  started,  written  not  from  the  point 
of  view  of  the  .American  manufacturer  as  an  exporter, 

but  from  the  point  of  view  of  the  Spanish-speaking 

engineers  and  industrialists  as  importers,  and  acquaint- 
ing them  from  this  point  of  view  with  the  methods  in 

their  country  or  in  the  United  States  which  would  help 
them  solve  their  local  problems. 
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How  intimately  an  engineering  journal  may  enter  into 
the  export  problems  of  this  nation  is  illustrated  as 
follows : 

Buying  of  electrical  machinery  is  based  upon  certain 
specifications.  The  standards  for  specifications  of  Ger- 

many, of  England,  of  the  United  States,  and  of  France, 
differ.  In  order  that  the  South  American  engineer 
might  know  what  these  standards  are  the  editors  of 
Ingenieria  Internacional  have  analyzed  and  are  pre- 

senting in  the  journal,  fundamental  American  stand- 
ards, and  are  showing  the  relation  of  these  standards  to 

the  standards  of  other  countries,  so  that  American  elec- 
trical machinery  may  be  bought  hereafter  with  an 

understanding  on  the  part  of  the  South  American  buyer 
of  exactly  what  the  specifications  mean. 

An  Example  of  Foreign-Trade  Promotion 

Still  another  class  of  foreign-trade  promotion  by 
business  papers  is  illustrated  by  the  editions  of  Amer- 

ican papers  published  abroad.  Of  these  the  European 
edition  of  the  American  Machinist,  published  by  the 
McGraw-Hill  Co.,  Inc.,  of  London,  for  some  22  years,  is 
a  good  example. 

There  have  been  various  projects  for  opening  the 
Russian  market  with  specialized  magazines  in  Russian 
devoted  to  American  methods  and  products,  but  these 
are  necessarily  in  abeyance  under  present  conditions. 

American  periodicals,  particularly  the  engineering 
periodicals,  have  penetrated  into  many  lands.  Engineers 
the  world  over  have  certain  purposes  in  common,  and 
those  who  speak  the  English  language  have  come  to  rely 
upon  engineering  periodicals  of  both  the  United  States 
and  Great  Britain  as  an  interchange  of  ideas  and  infor- 

mation on  the  best  practise.  London  Engineering,  pub- 
lished in  London,  for  example,  is  an  international  paper, 

and  several  journals  in  the  United  States  have  a  high 
percentage  of  their  circulation  among  engineers  and 
others  abroad.  The  Engineering  and  Mining  Journal, 
for  example,  published  by  the  McGraw-Hill  Co.,  Inc.,  of 
New  York,  reaches  into  practically  every  mining  field  in 
the  world. 

Conclusion 

Although  the  great  work  of  the  business  press  in  its 
relation  to  foreign  trade  has  only  just  begun,  it  is  safe 
to  say  that  every  business  paper  in  the  United  States 
is  awake  to  its  opportunities,  its  responsibilities  and  its 
duty.  The  general  recognition  of  these  factors  is 
already  in  evidence — the  final  form  into  which  action 
will  crystallize  is  yet  to  be  reached.  It  is  too  true  that 
their  preliminary  work  has  not  been  above  criticism. 
But  they,  too,  have  suffered  from  the  inertia  that  has 
characterized  the  general  attitude  of  our  business  men 
toward  foreign  trade,  though,  in  justice  it  must  be  said 
that  the  more  progressive  of  them  previous  to  1914  tried 

preaching  a  doctrine  which  they  knew  to  be  sound,  bu' 
which  appai-ently  fell  on  deaf  ears.  Now,  with  the  busi 
ness  mind  in  a  more  receptive  mood,  they  are  improving 
through  mutual  criticism  and  appreciation,  preaching 
the  doctrine  of  the  stabilizing  influence  of  foreign  trade, 
throwing  light  on  pertinent  foreign  conditions  and 
going  forth  to  spread  in  foreign  lands  the  knowledge 
of  American  goods  and  equipment. 

And  where  American  business  goes,  it  will  find  the 
American  paper  already  in  the  field. 

For  it  is  as  a  herald  and  pioneer  that  the  business 
papers  pledge  themselves  today  to  the  service  of  the 
export  trade  of  the  United  States. 

Selecting  the  Proper  Babbitt 
(From   an   address    delivered    before    the    Automotive 
Service    Association    by    H.    S.    Hood    of    the    United 

American  Metals  Corporation.) 

For  connecting-rod  service  and  for  main  engine 
bearings,  the  important  qualifications  of  a  babbitt  is 
toughness.  Lead  is  soft,  tin  is  tough.  A  bar  of  good 
babbitt  with  plenty  of  tin  exemplifies  toughness,  as  it 
will  bend  double  and  not  show  a  crack.  A  metal  like 
this  will  take  any  kind  of  punishment  with  hardly  a 
quiver.  A  bar  of  metal  in  which  lead  is  predominant  will 
bend  double  too:  but  strike  the  soft  one  against  the 
tough  one  and  the  tough  one  doesn't  show  a  mark,  while 
the  soft  one  has  a  deep  dent.  Hit  this  tough  metal  and 
it  chimes  like  a  wedding  bell;  hit  the  lead-based  metal 
and  it  sounds  like  a  muflHed  drum  at  a  funeral.  That's 
one  difference  between  a  tough  metal  and  a  soft  one. 

Next  to  a  bearing  pounding  out  or  creeping  out  be- 
cause it  lacks  body,  the  most  important  bearing  trouble 

is  that  of  running  hot.  There  are  any  number  of  rea- 
sons for  a  bearing  running  hot,  such  as  inferior  oil, 

carrying  particles  of  grit  imperceptible  to  the  eye  but 
capable  of  heating  the  bearing  by  abrasion,  an  oil  with 
a  viscosity  too  light  to  hold  the  film  or  too  heavy  to 
make  and  retain  one.  Dust  creeping  into  the.  bearing 
will  cause  it  to  heat.  The  bearing  may  be  set  too  tight 
and  so  seize  the  shaft,  or  it  may  be  set  up  too  loose  and 
heat  up,  due  to  the  pounding  that  follows.  But  the  one 
cause  for  hot  bearings  more  than  all  others  put  to- 

gether, is  the  using  of  a  babbitt  with  too  high  a  coef- 
ficient of  friction.  There  are  manufacturers  who  lose 

sight  of  the  importance  of  bearings  with  a  low  coeflftcient 
of  friction  and  consider  only  strength.  They  put  in  a 
babbitt  considerably  stronger  than  is  necessary  for  the 
service,  sacrificing  the  coefficient  of  friction  for  the  sur- 

plus unnecessary  strength. 

Babbitt  Composition 

It  is  advisable  to  choose  a  babbitt  only  after  careful 
analysis  of  the  conditions  under  which  it  will  be  used. 
Lead  is  soft  and  ductile  and  has  fine  qualities  for  a  bab- 

bitt that  is  not  subjected  to  severe  impact,  but  where 

pounding  occurs  you've  got  to  use  a  babbitt  with  a  body 
of  tin,  hardened  with  antimony  and  toughened  with  cop- 

per. But  this  is  not  all.  A  little  too  much  antimony, 
even  with  a  high  tin  content,  will  make  the  bearing 
brittle,  and  it  may  disintegrate  under  the  impact;  too 
much  copper  will  make  it  too  hard  and  it  will  run  hot 
under  slight  provocation.  You  must  have  a  babbitt  in 
connecting-rod  bearings  (and  this  applies  to  other  main 
bearings  as  well)  that  will  not  pound  out  under  impact 
or  pressure  and  will  not  heat  up  under  speed.  There 
are  several  different  formulas  that  make  a  good  babbitt 
for  this  purpose;  but  few  people  know  from  actual  and 
practical  knowledge  which  is  really  best,  because  so  few 
have  taken  the  trouble  to  find  out. 

Talking  about  formulas,  let  me  advise  you  not  to  place 
too  much  reliance  on  formula  alone.  What  I  mean  is, 

don't  buy  a  babbitt  simply  because  it  contains  so  much 
of  tin,  so  much  of  that  and  so  much  of  something  else. 
No  matter  how  good  a  formula  you  may  select  for  a 
certain  service,  if  it  is  not  properly  and  skilfully  alloyed, 

you're  going  to  have  trouble  with  your  bearings.  Take 
a  formula  with  69  per  cent  of  tin,  7  per  cent  of  antimony 
and  4  per  cent  of  copper,  a  good  babbitt  formula.  Now 
antimony  itself  has  a  strong  afl^nity  for  copper,  and  s 
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content  of  4  per  cent  of  copper  is  quite  high,  so  that, 
unless  the  mixture  is  alloyed  with  exacting  care  and 
skill,  bits  of  antimony  will  run  away  with  bits  of  cop- 

per and  form  an  amalgam  known  as  "hardpoints."  They 
are  about  the  size  of  a  pin  head,  or  even  smaller,  and 
hard  as  steel.  If  one  of  these  hardpoints  should  happen 
to  be  close  to  the  contact  surface  of  the  bearings,  it  does 
not  take  much  imagination  to  realize  what  will  happen 
when  the  bearing  wears  down  to  the  point.  Many  a 
scored  shaft  can  lay  its  injury  to  the  door  of  these 
dangerous  hardpoints,  if  the  truth  were  known. 

Besides,  unless  the  alloying  is  skilfully  done,  and  given 
all  the  time  necessary  to  make  a  perfect  amalgamation, 
the  mixture  can  not  be  uniform,  and  when  the  bearings 
are  poured  some  will  be  high  in  copper  and  others  low 
in  copper,  some  will  run  hot  because  they  are  too  hard 
and  others  will  pound  out  because  they  are  not  hard 
enough.  Or,  what  is  more  apt  to  happen,  when  the 
babbitt  is  melted,  the  copper,  together  with  some  of  the 
antimony,  will  separate  from  the  tin  and  hide  in  the 
bottom  of  the  pot  while  bearings  of  nearly  pure  tin  are 
being  poured.  Where  the  copper  separates  and  settles 
it  can  be  seen  in  the  pot;  but  in  the  case  of  the  hard- 
points,  or  the  bearings  too  high  in  copper  or  antimony, 
there  is  no  superficial  evidence  to  warn  that  the  bear- 

ings are  going  to  cause  trouble  sooner  or  later.  If  the 
babbitt  was  bought  on  formula  and  on  a  competitive 
price  basis,  you  have  no  kick  coming,  because  the  manu- 

facturer gave  you  a  mixture  up  to  the  formula  specified, 

and  that's  all  you  can  expect.  The  wisest  plan,  there- 
fore, when  buying  babbitt,  is  to  buy  a  brand  metal 

from  a  reliable  house  who  will  back  up  that  brand  to  do 

certain  work ;  if  it  doesn't,  you  have  a  come-back. 

Advantage  of  Brand  Metals 

A  babbitt  manufacturer  does  not  and  cannot  make  a 
formula  babbitt  with  the  exacting  care  and  skill  he  puts 
into  his  own  brand ;  he  cannot  profitably  give  it  the  full 
time  in  alloying,  because  formula  babbitts  are  keenly 
competitive  and  he  must  cut  his  manufacturing  cost  to 
quote  a  price  that  will  get  the  order.  But,  if  he  is 
making  a  brand,  and  has  spent  a  lot  of  money  in  adver- 

tising that  brand  to  do  certain  work,  he  cannot  afford 
to  be  careless,  and  is  going  to  give  it  all  possible  care 
and  attention;  he  is  going  to  use  the  purest  tin,  lead 
and  antimony.  It  is  going  to  cost  him  more  to  make 
his  brand  than  it  would  to  make  the  same  formula  as  a 
nameless  metal,  but  he  is  going  to  get  more  money  for  it. 
It  is  worth  more  to  you  than  the  difference,  if  only  for 
the  insurance  it  carries. 

Don't  try  to  save  money  on  babbitt,  for  if  you  do,  you 
will  probably  lose  money.  Suppo.se  you  pay  as  much  as 
5  cents  more  a  pound  for  a  brand  babbitt  from  a  reli- 

able house  than  vou  would  have  to  pay  for  a  formula 
babbitt  on  which  you  get  competitive  prices.  Better  to 
pay -this  than  to  sacrifice  the  guarantee  with  which  the 
manufacturer  backs  up  his  own  brand. 

In  closing,  let  me  urge  you  not  to  underestimate  the 
important  function  which  babbitt  metal  plays  in  indus- 

try. Should  you  at  any  time  run  up  against  a  bearing 
problem,  seek  the  advice  of  a  babbitt  expert.  The  mod- 

ern babbitt  manufacturer  will  be  only  too  glad  to  ad- 
vise you. 

The  man  who  will  not  listen  to  Safety  rules  may  have 
to  listen  to  the  sound  of  the  ambulance,  says  the 
National  Safety  Council. 

Two  Unique  Toolposts 
By  Charles  H.  Willey 

A  somewhat  unique  toolpost  that  was  gotten  up  to 
hold  bar  forming  tools  on  the  cross  slide  of  a  turret 
lathe  is  shown  in  Fig.  1.     The  object  of  its  design  is 

PIG.  1.      TOOLPO.ST  FOR  THE  SCREW  MACHINE 

to  secure  adjustability  for  height  as  well  as  to  bring 
the  tool  close  to  the  face  of  the  chuck.  Rigidity,  sim- 

plicity and  cheapness  are  also  attained. 
The  block  is  held  by  pivot  screws,  one  of  which  is 

shown  at  A,  passing  through  lugs  upon  the  part  B. 
which  fits  into  the  T-slot  of  the  cross-slide.  The  height 
of  the  cutting  edge  is  adjusted  by  tilting  the  block  by 
means  of  the  setscrews  C  and  D. 

The  bevelled  clamp  E  fitting  over  the  correspondingly 
bevelled  corner  of  the  tool  shank  draws  the  latter  back 
against  the  shoulder  and  holds  it  down  at  the  same  time 
by  simply  tightening  the  two  collar  headscrews. 

In  Fig.  2  may  be  seen  a  quick  clamping  toolpost  for 
the  lathe.  The  hinged  finger  A  gives  more  rigidity 
to  the  lathe  tool  and  eliminates  a  great  deal  of  the 
troublesome  chatter  due  to  the  tool  not  being  clamped 
down  near  its  cutting  edge. 

FIG.   2.     TOOI-POST  FOR  THE  T.ATHR 

/ 
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A  Short  Cut  to  El  Dorado 
Prom    The   Electric  Furnaci 

WE  all  do  it.  It  is  just  as  much  a  great  National 
game  as  Base  Ball  or  the  Old  Homing  which  Ellis 

Parker  Butler  talks  about.  Every  one  of  us  has  tucked 
away  inside  of  him  a  Goal  which  he  firmly  believes 
would  represent  perfect  satisfaction  and  success,  could 
he  but  attain  it.  Fortunately  for  us,  although  we  may 
keep  the  Path,  we  never  do  reach  this  Goal.  Every 
worker,  be  he  engineer  or  manufacturer,  sets  some  such 
goal  ahead  of  him  and  bends  every  effort  to  reach  it; 
then,  when  he  nears  it,  he  moves  it  still  higher  and 
higher,  and  plods  on.  In  the  good  old  days  this  was 
in  a  large  measure  the  secret  of  American  progress.  A 
man  was  willing  to  follow  the  Long  Road  because  of 
the  reward  at  the  end  of  the  trail. 

Nowadays  all  this  is  changed.  Every  father's  son  of 
us  is  seeking  a  Short  Cut  to  El  Dorado.  We  want  con- 

tentment without  paying  the  price  of  weary  miles  of 
striving  to  achieve  it.  We  forget  that  contentment  is 
appreciated  only  by  the  man  to  whom  hardships  have 
repeatedly  come. 

The  War  started  the  new  order  of  things.  Officers 
for  the  army  had  required  a  lifetime  of  preparation 
before,  but  now  they  were  produced  over  night  by  the 
Plattsburg  plan.  If  engineers  were  scarce,  six  weeks 
at  any  university  turned  out  the  expert  required.  Even 
music  took  the  short  cut  and  substituted  clanging  jazz 
for  the  quietier  stimulus  of  the  oratorio  or  opera.  People 
wanted  all  the  chords  to  strike  the  ear  at  once;  they 
wanted  a  lively  sensation  and  they  wanted  it  in  a  hurry. 

Even  the  colleges  have  fallen  in  line  with  this  dan- 
gerous tendency.  Because  in  the  wartime  a  student 

was  trained  to  do  a  particular  job  in  a  few  weeks,  now 
the  university  is  seeking  to  give  tabloid  courses  to  meet 

all  demands.  They  are  talking  of  teaching  only  essen- 
tials, so  that  industry  may  have  plenty  of  college  trained 

minds  in  short  order. 

Grant,  ii  you  will,  that  this  modern  tendency  is  pro- 
ducing students  who  are  fitted  for  a  specialized  indus- 

try. Of  what  benefit  is  such  a  student,  either  to  himself 
or  his  employer,  in  case  some  business  conditions  or 

personal  inclination  forces  him  to  change  his  occupa- 
tion? He  has  no  grounding  in  fundamental  things.  In- 
dustry has  no  use  for  such  a  man  because  he  cannot 

adapt  himself  readily  or  efficiently  to  new  work. 

No  doubt  every  post-bellum  period  experiences  such 
troubled  times  as  these.  When  1920  is  being  studied 
as  history  by  a  class  in  North  Somewhere  High  School, 

probably  t>he  instructor  will  point  out  that  these  dan- 
gers were  purely  psychological  and  that  the  old  world 

was,  as  ever,  very  sound  at  the  core.  Nevertheless,  we 

who  live,  move,  and  pay  the  landlord  in  this  year  of  un- 
certainty, cannot  keep  from  longing  for  the  day  when  a 

sign  "No  Thoroughfare"  will  be  nailed  up  over  the  Short 
Cut  to  El  Dorado.  The  old  way  was  longer,  but  it  was 
a  great  deal  .safer  and  surer.  Let  us  keep  the  Goal, 
but  never  be  afraid  to  spend  the  time  necessary  to  reach 
it.    To  El  Dorado,  there  is  no  royal  road. 

Food  Dangers  Ahead 
From  Manufacturrrs'  Record 

IN  WASHINGTON  some  people  have  been  suggesting 
that,  in  order  to  reduce  the  cost  of  foodstuffs,  an 

embargo  be  placed  on  exportation  of  grain  and  meats. 
Do  these  people  not  realize  that  the  moment  the  price 

of  farm  products  is  driven  down  below  the  cost  of  pro- 
duction the  farmer  will  .steadily  decrease  his  cultivated 

acreage  and  hasten  the  day  when  a  food  famine,  greater 
than  the  public  has  any  conception  of,  will  be  upon  us? 

It  is  absolutely  certain  that  this  year's  food  products 
will  be  very  short.  The  winter  wheat  crop  is  33  per 

cent  short  of  la.st  year's  yield,  and  the  rye  crop  shows, 
by  present  indications,  about  the  same  decline.  Other 
crops  will  be  short,  for  farm  labor  is  not  available. 

We  have  ignored  the  farmer's  needs.  We  have 
yielded  to  the  demands  of  industrial  workers  for  an 

eight-hour  day  and  given  them  steadily  advancing 
wages,  and  we  have  told  the  farm  laborer  that  by 
quitting  his  job  and  coming  to  the  city  he  can  cut  his 
hours  of  labor  almost  in  half  and  at  least  double  the 

amount  of  wages  received. 
Can  anyone  imagine  that  the  farmer  boy  will  continue 

to  work  with  the  drudgery  of  farm  life  from  day- 
break to  dark  when,  by  leaving  the  farm,  he  can  get 

twice  as  much  pay  for  half  the  hours  of  work,  and 
then  have  all  the  allurements  of  city  life? 

And  then,  when  one  talks  about  an  embargo  on  ship- 
ments of  foodstuffs,  does  he  realize  that  the  farmer 

will  have  something  to  say  on  that  subject  and  will 
demand  his  rights  so  that  no  embargo  shall  be  placed 
on  his  product  unless  an  embargo  also  be  placed  on 
cotton  and  iron  and  steel  and  lumber  and  everything 

that  we  are  now  exporting?  What  is  sauce  for  the 
goose  will  be  equally  good  sauce  for  the  gander. 

He  who  talks  about  an  embargo  on  the  shipment  of 

farm  products  in  order  to  reduce  the  cost  of  foodstuffs 
for  the  American  people  is  only  arguing  in  favor  of  a 
famine  of  food  which  would  stagger  the  nation. 

For  many  years,  due  to  the  trend  of  the  population 
from  the  farm  to  the  city,  there  has  been  in  evidence 
a  decline  in  the  per  capita  production  of  food,  and 
the  end  is  not  yet  in  sight.  We  are  facing  a  very 
dangerous  food  situation,  and  the  best  brains  of  the 
nation  should  be  concentrated  upon  the  development  of 

agriculture  that  it  may  be  made  as  prosperous  as  mer- 
chandising and  manufacturing  in  the  city,  so  that  the 

farm  laborer  may  get  as  high  wages  as  the  city 
laborer,  relative  to  the  cost  of  living,  or  otherwise 
we  soon  will  reach  a  point  when  we  shall  have  to  .search 
the  world  for  food  to  add  to  our  own  scanty  production. 

And  yet  we  have  a  soil  which  in  extent  and  fertility 

ought  to  be  able  to  feed  five  times  our  present  popu- 
lation, but  it  will  not  feed  our  existing  population 

unless  the  country  soon  comes  to  a  realization  of  the 
whole  situation  and  ceases  to  fight  a  profitable  price 
for  the  farmer,  and,  on  the  contrary,  does  all  in  its 
power  to  make  farming  profitable  and  to  lessen  the 
burden  of  farm  life.     In  that  is  our  only  safety. 
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KS   FROM 
Valentine  Francis 

Seventeenth  Meeting  of  American 
Iron  and  Steel  Institute 

On  Friday,  May  28,  1920,  over  six 
liundred  members  of  the  American  Iron 
and  Steel  Institute  gathered  in  the 
grand  ballroom  of  the  Hotel  Commo- 

dore, New  York,  for  the  seventeenth 
general  meeting  of  that  organization. 
The  meeting  lasted  all  day  and  was 
divided  into  three  sessions.  The  morn- 

ing session  was  opened  by  an  address 
by  Judge  Elbert  H.  Gary,  president  of 

the  Institute.  Mr.  Gary's  words  car- 
ried a  forceful  message  to  the  steel 

makers  of  the  country.  In  his  extem- 
poraneous remarks  leading  up  to  his 

prepared  speech.  Judge  Gary  referred 
to  the  faithful  service  of  the  iron  and 
steel  interests  to  the  country  during  the 
war. 

"Now,  again,"  he  added,  "we  are 
passing  through  a  critical  period,  but 
you  have  your  place  and  influence  and 
you  may  be  depended  upon  to  carry  on 
the  work  which  is  laid  out  by  the 
necessities  of  the  occasion  in  protect- 

ing the  people  and  business  of  the 
United  States. 

"Again  you  are  called  upon  to  'play 
the  game  and  play  it  fair.'  You  will 
respond  and  you  will  exert  great  in- 

fluence as  steady  and  loyal  citizens  to 
protect  your  own  interests  and  those 
of  your  associates  and  your  employees, 
and  above  everything  else  the  public 
"welfare." 

The  full  text  of  Mr.  Gary's  address 
will  appear  in  an  early  issue  of  the 
American  Machinist.  A  paper  prepared 
by  C.  L.  Close,  manager.  Bureau  of 
Safety,  Sanitation  and  Welfare,  U.  S. 
St,eel  Corporation,  was  read.  Mr.  Close 
tiaced  the  history  of  the  steel  industry 
to  its  present  stage,  bringing  out  par- 

ticularly the  absence  of  the  human 
side  of  business  in  the  early  days.  He 
brought  out  the  many  improvements 
which  present  day  management  has 
made  to  benefit  working  conditions  for 
employees. 

Safety  devices,  first  aid  hospitals, 
shop  papers,  insurance,  community 
dwellings,  clubs,  restaurants  and  many 
other  advantages  which  were  lacking  in 
the  olden  days,  have  been  established  in 
nearly  all  large  corporations.  Moving 
pictures  of  the  social  activities  at  the 
Gary  Steel  Works,  were  shown  on  a 
screen. 

The  afternoon  session  was  opened 

with  an  address,  "Fatigue  of  Metals 
Under  Repeated  Stress,"  by  H.  F. 
Moore,  research  professor  of  engineer- 

ing material  in  the  University  of  Illi- 

nois, Urbana,  111.  Mr.  Moore's  address 
covered  the  tests  of  metals  as  made  by 
the  National  Research  Council.  His  re- 

marks   were    accompanied    by    lantern 

slides  showing  the  effects  of  certain 
kinds  of  stress  on  steel. 
F.  C.  Cottrell,  assistant  director, 

Bureau  of  Mines,  Washington,  D.  C, 

spoke  on  "The  Future  of  Oxygen  En- 
richment of  the  Air  in  Metallurgical 

Operations."  Mr.  Cottrell  spoke  of  the 
recent  improvements  made  in  the  pro- 

duction of  oxygen  and  the  tests  being 
conducted  at  present  to  discover  quicker 
and  cheaper  methods  of  producing  this 
valuable  gas. 

Following  this  came  addresses  by  Al- 

Lieutenant  Jean  Jean's Mission 

Lieutenant  Jean  Jean,  formerly 
of  the  Construction  Metallique, 
has  returned  to  the  United  States 
and  is  now  located  in  the  ma- 

chine-tool section.  Office  of  the 
Director  of  Sales,  Room  2504, 
Munitions  Building,  Washington, 
D.  C. 

Lieutenant  Jean  Jean  is  in  the 

United  States  on  a  special  mis- 
sion for  the  Belgian  Government 

and  is  not  at  this  time  making 
purchases  of  machine  tools  of  any 
description.  Because  of  the  pres- 

ent rate  of  exchange  the  Con- 
struction Metallique  is  not  buying 

machine  tools  or  materials  of  any 
nature. 

bert  Sauveur,  professor  of  Metallurgy, 

Harvard  University,  on  "The  Micro- 
scope and  the  Heat  Treatment  of 

Steel";  C.  A.  Witter,  of  the  Provident 
Engineering  Co.,  Philadelphia,  Pa.,  on 
"A  Method  of  Producing  Pipeless 
Rolled  Products  from  Annular  Blooms"; 
B  De  Mare,  of  the  Midvale  Steel  and 

Ordnance  Co.,  Philadelphia,  Pa.,  on  "The 
Acid  Open  Hearth  Process." 

The  evening  session  was  taken  up 
with  a  banquet  in  the  grand  ballroom 
of  the  hotel.  Several  impromptu 
speeches  were  made  by  various  mem- 

bers who  were  called  upon  by  President Gary. 
  ♦   

Summer  Course  in  Management 
The  Department  of  Industrial  Engi- 

neering of  Pennsylvania  State  Collage, 
State  College,  Pa.,  is  offering,  for  the 

fifth  consecutive  year,  a  two-weeks' 
summer  course  in  industrial  organiza- 

tion and  management  to  extend  from 
Aug.  9  to  21.  There  are  to  be  included 
courses  on  factory  employment,  Indus 
trial  betterment,  planning  and  produc- 

tion control,  purchasing,  cost  account- 
ing and  kindred  subjects.  Edward  J. 

Kunze  is  head  of  the  department. 

Aeronautic  Committee  Advises 
Use  of  Duralumin 

The  National  Advisory  Committee 
for  Aeronautics,  at  its  recent  semi- 

annual meeting,  acted  favorably  upon 
the  recommendation  of  the  committee 
on  materials  for  aircraft  and  adopted 
the  following  resolution: 

"Resolved,  That  the  executive  com- 
mittee be  instructed  to  communicate 

with  various  manufacturing  companies, 
inviting  their  attention  to  the  impor- 

tance of  duralumin  products,  especially 

tubing,  for  airplane  wings,  and  en- 
deavoring to  secure  their  co-operation 

in  the  development  of  duralumin  prod- 

ucts for  airplanes." It  is  considered  to  be  a  highly  essen- 
tial matter  that  duralumin  and  similai 

v/rought  aluminum  alloys,  as  well  as 
aluminum  castings  alloys,  be  made 
available  for  military  use.  It  is  also 
anticipated  by  the  metallurgical  ex- 

perts that  a  large  commercial  future 
can  be  expected  for  these  materials, 
not  only  in  commercial  exploitation  of 

airplanes,  but  also  in  automotive  con- 
struction and  in  other  industrial  work 

where  strong,  light  alloys  are  much needed. 

Metal  parts  of  Zeppelins  were  made 
of  aluminum  alloys  and  the  later  ships 
were  all  of  duralumin.  In  the  United 
States  a  small  amount  of  duralumin 
metal  has  been  produced  in  simple 
shapes,  while  in  England,  France  and 
Germany  the  production  has  been  car- 

ried to  almost  all  conceivable  wrought 
shapes. 

For  example,  Fokker  all-metal  air- 
planes have  duralumin  wing  coverings 

replacing  fabric,  duralumin  frame  work 
in  various  welded  and  formed  shapes 
and  duralumin  tubing  for  the  support- 

ing members,  this  tubing  reaching 
about  3  in.  in  diameter. 

Exposition  and  Convention  of 
American  Steel  Treaters 

In  the  Commercial  Museum,  Phila- 
delphia, the  annual  exposition,  conven- 

tion and  sales  market  of  the  .\merican 

Steel  Treaters'  Society  will  be  held. 
The  event  will  run  for  five  days,  Sept. 
14  to  18.  Plans  are  being  made  to 
make  this  a  banner  year  in  the  history 
of  the  society  and  from  the  present  in- 

dications it  will  be  more  than  success- ful. 

While  the  booths  containing  the 
exhibitions  will  be  situated  on  the  main 
floor,  the  conveners  will  meet  in  another 

part  of  the  building.  .\n  excellent  pro- 
gram, covering  all  phases  of  heat  treat- 

ing, has  been  arranged  and  several 
prominent  engineers  and  manufactur- ers will  address  the  convention. 
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Duplicate  of  Express 
Receipts  Required 

On  and  after  July  1,  the  American 
Railway  Express  Co.  will  keep  a  dupli- 

cate copy  of  every  i-eceipt  it  issues 
when  receiving  business  from  shippers. 
The  duplicates  will  be  retained  by  the 
express  company  for  the  purpose  of 
record  and  reference,  and  will  be  held 
at  the  shipping  office. 

Shippers  who  have  been  accustomed 
to  prepare  their  own  receipts  or  who 
have  their  own  forms  have  been  re- 

quested to  make  provision  for  supply- 
ing duplicates  of  such  receipts  to  the 

express  driver  or  receiving  clerk  who 
signs  them. 

As  a  matter  of  convenience  to  ship- 
pers, the  regular  receipt  forms  of  the 

express  carrier  will  be  revised  to  per- 
mit their  use  in  duplicate  form. 

In  cases  where  prepaid  receipts  are 
now  being  issued  in  duplicate,  the  extra 
copy  being  used  as  a  record  of  charges 
paid,  a  third  copy  will  be  required  un- 

der the  new  system,  and  in  such  in- 
stances prepaid  receipts  will  be  issued 

in  triplicate. 
One  of  the  objects  of  the  new  system 

■is  to  bring  about  better  protection  for 
and  methods  of  recording  the  movement 
of  express  packages  in  transit. 

greater  part  of  them  outside  of  New 
York  City  in  the  rural  and  semi-rural 
districts.  It  is  expected  that  the  asso- 

ciation's action  will  relieve,  in  some 
measure,  the  shortage  of  farm  labor. 

Latest  Additions  of  the 
Black  &  Decker  Co. 

One  of  the  latest  additions  to  the 
plant  of  the  Black  &  Decker  Co.,  at 
Towson  Heights,  Baltimore,  Md.,  is  a 
cafeteria,  a  photograph  of  which  is 
shown  herewith. 

This  lunchroom  takes  care  of  over 

300  employees  for  the  noon-day  meal — 
all  being  eligible  to  eat  there,  from 
office  boy  to  president.  A  player  piano 
and  a  grand  piano  have  been  installed 

N.  Y.  State  Industries  Not  to  Hire 
Farm  Labor 

Industry  in  New  York  State  will  re- 
fuse to  hire  farm  help  to  work  in  fac- 

tories or  mercantile  establishments.  The 
board  of  directors  of  Associated  Indus- 

tries of  New  York  State,  the  largest 

empljyers'  state  association  in  the 
United  States,  went  on  record  as  op- 

posed to  the  employment  by  manufac- 
turing and  mercantile  institutions  of 

farm  labor,  and  recommends  to  every 
member  of  the  association  and  to  all 
other  employers,  that  they  refrain 
from  advertising  for,  or  hiring,  farm 
labor. 

"One  of  the  most  important  and 
pressing  problems  we  face  today,"  says 
E  J.  Barcalo,  of  Buffalo,  president  of 

Associated  Industries,  "is  quantity  pro- 
duction in  foodstuffs  on  the  farms.  Fcr 

the  public  generally  it  is  more  im- 
portant than  any  problem  facing  indus- 

trialists. The  position  of  the  state  as- 
sociation is  obvious.  We  want  our 

members  to  flatly  refuse  to  hire  farm 
help  and,  so  far  a.s  possible,  send  back 
to  the  farm  such  exjjerienced  farm  labor 
as  has  been  lured  by  high  wages  into 
industry.  It  may  help  reduce  the  cost 

of  living." 
Members  of  Associated  Industries 

employ  more  than  one-half  of  all  the 
factory    employees    jr    the    state,    the 
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and  after  the  meal  is  over  those  who 

are  muscally  inclined — and  others — 
provide  some  amateur  entertainment. 
This  is  but  one  of  the  ways  which  the 
Black  &  Decker  Co.  is  taking  to  pro- 

mote real  satisfaction  among  its  em- 

ployees. 
During-  the  recent  railroad  strike 

and  the  embargoes  immediately  follow- 
ing, the  B.  &  D.  Co.  was  not  to  be  out- 

done in  making  deliveries  of  its  prod- 
ucts or  in  getting  supplies  of  raw 

materials.  Two  Pierce-Arrow  trucks 
were  purchased.  One,  a  five-ton  truck, 
has  made  three  round  trips  to  Fort 

Wayiie,  Ind.,  making  stops  at  Pitts- 
burgh and  Cleveland.  The  other,  a 

three-ton  truck,  has  made  three  round 
trips  to  Cleveland,  Ohio. 

The  Black  &  Decker  Co.  manufac- 
tures electric  air  compressors,  portable 

electric  drills  and  electric  valve  grind- 
ing machines. 

The  Wayne  Machinery  Co.,  of  Fort 
Wayne,  Ind.,  has  opened  a  branch  in 
Louisville,  Ky.  The  purpose  of  this 
branch  is  to  take  care  of  the  needs  of 
the  trade  in  Louisville,  New  Albany, 
Jeffersonville  and  the  southern  Indiana 
and  Kentucky  territory. 

Foreign  Credit  Insurance  Now a  Reality 

Announcement  has  been  made  of  the 
organization  of  a  mutual  company  for 
the  insurance  of  credits  in  foreign  coun- 

tries. The  new  company  is  to  be  known 

as  the  American  Manufacturers'  For- 
eign Credit  Insurance  Exchange.  The 

purpose  of  this  mutual  exchange  will  be 
to  supply  that  element  in  foreign  trade 
that  has  heretofore  been  lacking^ade- 
quate  information  on  the  financial 
status  of  foreign  merchants  and  a  rea- 

sonable safeguard  in  individual  busi- 
ness transactions.  Being  a  company 

organized  on  reciprocal  lines  the  insur- 
ance will  be  written  at  net  cost  and  not 

for   profit. 
This  is  a  step  in  the  right  direction 

and  should  fill  a  want  long  felt  by 
American  manufacturers,  whether  at 

present  active  in  export  trade  or  inter- 
ested in  its  potential  possibilities.  The 

question  of  credits — the  uncertainty  of 
the  financial  responsibilities  of  foreign 
merchants — is  at  the  base  of  the  aver- 

sion to  export  trade  on  the  part  of 
many  American  manufacturers  and  the 
fact  that  insurance  on  foreign  credits 
can  now  be  had,  through  a  mutual  com- 

pany, should  do  much  to  overcome  the 
inertia  on  the  part  of  our  manufac- 

turers to  cultivate  the  fertile  and  prof- 
itable markets  in  foreign  fields. 

The  organization  of  the  American 
Manufacturers  Foreign  Credit  Insur- 

ance Exchange  is  the  r2sult  of  several 
years  search  by  various  state  and  trade 
associations,  for  a  ways  and  means  to 
solve  the  problem  of  foreign  credits. 
At  the  annual  meeting  of  the  Foreign 
Trade  Council  at  Cincinnati  three  yeats 
ago  George  R.  Meyercord,  first  vice 

president  of  the  Illinois  Manufacturers' 
Association,  and  president  of  the  Amer- 

ican Manufactui-ers'  Foreign  Credit 
Underwriters,  presented  a  rough  plan 
for  the  insurance  of  foreign  credits. 
Since  then  the  foreign-trade  committee 

of  the  Illinois  Manufacturers'  Associa- 
tion, in  conjunction  with  associations 

such  as  the  Tanners'  Council,  has  been 
working  to  whip  into  shape  a  flexible 
and  effective  plan  to  provide  such  a 
service  to  the  American  manufacturer. 

The  net  result  is  that  there  has  been 

formed  by  officials  of  the  Illinois  Manu- 
facturers' Association,  and  with  its  ap- 

proval and  endorsement,  the  American 

Manufacturers'  Foreign  Credit  Insur- 
ance Exchange. 

The  plan  and  scope  of  insuring  for- 
eign credits  through  the  American 

Manufacturers'  Foreign  Credit  Insur- 
ance Exchange  has  received  the  en- 

dorsement of  the  varicas  state  and 
trade  organizations  before  which  it  has 
thus    far    been    discussed — notably    the 
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lUinois  Manufacturers'  Association,  the 
West  Virginia  Manufacturers'  Associa- 

tion, the  Tanners'  Council,  etc. 
This  scheme  of  foreign  credit  insur- 

ance is  predicted  on  the  necessity  of 
the  compilation  and  publication  for  for- 

eign credit  guides  for  the  different 
world  zones.  These  credit  guides  will 
be  on  the  order  of  similar  books  pub- 

lished by  mercantile  agencies  in  this 
country  in  connection  with  domestic 
business.  They  will  contain  the  names 
of  the  responsible  importing  merchants 
in  the  respective  zones — names  which 
are  insurable  unless  otherwise  marked. 

Exporters   may   subscribe   to   one   or 
more  of  these  credit  guides  at  a  fixed 
rate   per  annum   and   then   may   insure 
their  entire  time  draft  or  open  account 
business   with   the   district   or  districts 
covered,      by      the 
payment  of  a  pre- 

mium based  on  the 
volume  insured.  As 
with  domestic   mu- 

tual    liability     in- 
surance companies, 

the  initial  payment 
will  be  determined 
by    the    normal 
average        exports 
and     will     be     ad- 

justed  at   the   end 
of  the  policy  year 
by       the        actual 
transactions       cov- 

ered.    It  is  under- 
stood that  the  basic 

rates    will    be   low, 
ranging      probably 
between    1    and    2 
per   cent.      Only 
the    solvency    of    the 
insured     for     obvious 

Sponsors  for  Safety  Codes  Se- 
lected by  A.  E.  S.  Committee 

Definite     arrangements     have     been 
made  for  the  formulation  of  a  consider- 

ally  increased  from  2.3  per  cent  in 
1914-15  to  24.5  per  cent  in  1918-19. 
Trade  Commissioner  Rastall  comments 
upon  this  evidence  of  growing  demand 
as   indicative  of  the   satisfaction   given 

,ncourage  the  further  development  of 
a  strong  foothold  in  this  market  by 
American  interests. 

able  number  of  safety  codes  under  the  by  the  American  product,  which  should 
auspices  and  rules  of  procedure  of  the 
American  Engineering  Standards  Com- 

mittee. The  subjects  of  the  codes  for 
which  arrangements  have  been  com- 

pleted, together  with  the  organizations 
which  have  been  designated  by  the  com- 

mittee to  act  as  sponsors,  and  who  have 
accepted  such  responsibility,  are  as  fol- 
lows: 
Abrasive  Whekls.  —  The  Grinding  Wheel 

Manufactuieis  of  the  United  States  and 
Canada,  and  the  International  Associa- tion of  Industrial  Accident  Boards  and 
Commissions,   joint  sponsors. 

Explosives. — The  Institute  of  Makers  of 
Explosives,  sponsor. 

debtor  will  be 

reasons.  How- 
ever, delay  in  acceptance  of  goods  or 

payment  of  bills  is  covered  by  another 
protective  clause.  When  the  exchange 
has  issued  as  much  insurance  on  any 
one  consignee  as  his  strength  justifies, 
it  will  refuse  to  insure  further  ship- 

ments to  him  until  part  of  the  line  is 
cleared. 

The  Exchange  has  had  foreign-credit 
experts  working  for  some  months 
rating  the  credit  files  of  international 
banking  houses,  similar  files  of  export 

associations,  credit  men's  associations, 
etc.  With  the  sources  of  information 
at  the  disposal  of  this  mutual  exchange 
it  will  have  information  on  the  financial 
status  of  all  foreign  customers. 

Of  course  a  point  that  is  of  immedi- 
ate interest  and  value  to  American 

manufacturers  is  the  fact  that  through 
this  mutual  exchange,  not  only  is  for- 

eign credit  insurance  to  be  brought  at 
net  cost,  but  in  the  credit  guides  which 
can  be  procured  by  members  of  the 
Exchange  will  be  presented  to  the 
manufacturer  a  pre-analyzed  and  se- 

lected market  for  his  product. 
It  is  anticipated  by  the  exchange 

that  it  will  be  in  a  position  to  sell 
insurance  on  specific  foreign  shipments 
by  August. 

The  general  offices  of  the  American 
Manufacturers  Foreign  Credit  Insur- 

ance Exchange  are  in  the  Chamber  of 
Commerce  Building.    Chicago. 

Westinghouse  Officials  Decorated 
by  the  Emperor  of  Japan 

On  May  12  the  Emperor  of  Japan 
decorated  with  the  Order  of  the  Rising 
Sun  E.  M.  Herr  of  Pittsburgh,  presi- 

dent of  the  Westinghouse  Electric  and 
Manufacturing  Co.,  and  L.  A.  Osborne 
of  New  York,  president  of  the  West- 

inghouse  Electric  International   Co. 
These  American 

manufactur- 
ers have  been 

several  months  in 
Japan  studying 
Oriental  industrial 
conditions.  The 

company  which 
they  represent  has 
always  had  close 
relations  with 

Japan  and  has  sup- 
plied that  country 

with  a  great  deal 

of  power  machin- 
ery. It  has  also  un- 

dertaken the  train- 

From  Speed  Vp.    ing  o'  a  number  of 

THE  SIN  OF  ABSENTEEISM  ItT  workf  "*" 
Loss  of  Time  Alont  Cuts  One-stxth  tf  Pofsible  Output  in  Country's  Industries  The  Order  of  the 

Rising   Sun   is   the 
highest  honor  the  Emperor  can  bestow. Foundries. — The  American  Foundrymen's Association  and  the  National  Founders 

Association,  Joint  sponsors. 
Gas  Safety  Code. — The  U.  S.  Bureau  of 

Standards  and  the  American  Gas  Asso- 
ciation, joint  sponsors. 

Head  and  Eye  Protection. — The  U.  S.  Bu- 
reau  of  Standards,   sponsor. 

Power  Presses.  —  The  National  Safety 
Council,   sponsor. 

Pressure  Vessels,  No.N-f-iRED. — The  Amer- ican   .Society    Mechanical   Engineers. 
Refrigkration,  Mechanical. — The  Ameri- 

can Society  of  Refrigerating  Engineers, 

spont^oi-. Woodworking  Machinery. — The  Interna- 
tional Association  of  Industrial  Accident 

Boards  and  Commissions  and  the  Na- 
tional Workmen's  Compensation  Service Bureau,  Joint  sponsors. 

A  number  of  additional  codes  are 
under  consideration.  A  large  repre- 

sentative advisory  committee  of  spe- 
cialists, organized  by  the  National 

Safety  Council,  the  National  Workmen's 
Compensation  Service  Bureau,  and  the 
Bureau  of  Standards,  at  the  request  of 
the  committee,  to  act  as  its  advisor,  is 
actively  working  on  the  question  of 
what  additional  codes  are  most  urgently 
required  and  What  organizations  are  in 
the  best  position  to  undertake  sponsor- 

ship for  such  codes. 

E. Buffalo  Section  of  A.  S.  M. 
Elects  New  OflBcers 

The  Buffalo  section  of  the  American 
Society  of  Mechanical  Engineers,  at  a 
meeting  held  at  the  University  Club, 
elected  the  following  officers  for  the 
season  1920-1921:  B.  S.  Hughes,  chair- 

man; W.  J.  Gamble,  vice-chairman;  W. 
W.  Boyd,  secretary;  W.  M.  Dollar, 
treasurer. 

Mr.  Hughes  is  vice-president  and 
chief  engineer  of  the  Taremba  Co.;  Mr. 
Gamble,  superintendent  of  the  Vulcan 
Steam  Forging  Co.;  Mr.  Boyd,  an  engi- 

neer with  the  Niagara  Machine  and 
Tool  Works;  Mr.  Dollar,  a  consulting 

engineer. 
W.  B.  Powell,  member  of  the  A.  S.  M. 

E.  and  formerly  chairman  of  the  mem- 
bership committee  work  for  this  sec- 

tion, is  now  president  of  the  Engineer- 
ing Society  of  Buffalo. 

American  Machinery  in  India 
Although  the  Indian  market  for  in- 

dustrial machinery  has  been  somewhat 
neglected  by  American  manufacturers 
and  exporters  in  the  past,  customs  re- 

turns up  to  March  31,  1919,  show  that 
the  percentage  of  machinery  furnished 
India  by  the  United   States  has  annu- 

Co-operative   Course   Beneficial 
A  co-operative  course  in  electrical 

engineering,  which  was  conducted  for 
the  past  year  by  the  Massachusetts 
Institute  of  Technology  and  the  Gen- 

eral Electric  Co.,  has  proved  a  success. 
The  company  is  going  to  enroll  60  men 
in  this  year's  class — twice  the  number 
of  the  last  one — and  has  secured  larger 
accommodations  for  the  men. 
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Charles  N.  Hess  Organizes  New 
Company 

resident  in  Italy.     The  above  report  is 
not  in  accordance  with  the  facts,  as  is 
evidenced   by   the   following   cable   sent 

Charles   N.   Hess,  formerly  manager    f,„^  jj^^e  to  Prof.  B.  Attolico,  Italian machinery  department  of  W.  N.  Patti 
son    Supply   Co.,   Cleveland,   Ohio,  one 

Minister  Plenipotentiary: 
News  publislied  not  correct.  Applies  only 

to  sulphur  mines,  <leeree  of  .July  18,  1918, 
and  to  alkiillne  and  phosphate  salt  lands 
in  which  instances  it  is  desired  that  conces- 

sions and  assignments  be  made  to  Italian 
citizens.  In  both  cases  at  least  two-thirds 
of  capital  of  companies  to  which  conces- 

sions are  made  must  be  Italian,  and  admin- 
istration must  be  retained  by  Italians. 

There  is  no  plan  to  extend  said  dispositions 
to  other  mining  and  industrial  branches. 

Wittstein  Leaves  Chapman  Co. 
Herman  L.  Wittstein  has  resigned  as 

works  manager  of  the  Chapman  Valve 
Manufacturing  Co.,  Springfield,  Mass., 

CHARLES  N.    HESS 

of  the  best  posted  machinery  salesmen 
in  the  Middle  West,  has  organized  the 
Hess-Schcnck  Co.,  to  handle  new  and 
used  machine  tools. 

Employees'  Store  Proves 
Successful 

Nearly  a  quarter  of  a  million  dollars 
in  cash  sales  was  handled  by  the  em- 

ployees' store  of  the  Westinghouse 
Electric  Manufacturing  Co.,  East  Pitts- 

burgh, Pa.,  in  the  first  five  and  a  half 
months  of  its  existence. 

According  to  a  report  just  issued  by 
J.  E.  Bonham,  secretary-treasurer  of 
the  co-operative  buying  committee  of 
employees,  the  total  sales  amounted  to 
$226,673.  After  expenses  for  the  period 
were  deducted  there  remained  a  surplus 
of  $11,550,  which  is  being  used  as  a 
working  fund. 

The  employees'  store  has  been  in 
operation  since  Oct.  18,  1919,  selling 
merchandise  practically  at  cost  to 
workers.  It  is  the  intention  to  enlarge 

the  capacity  of  the  store  as  the  patron- 
age of  the  employees  warrants. 

Business  was  transacted  in  grocery, 
tailoring,  shoe  and  miscellaneous  de- 

partments, more  than  nine-tenths  of 
the  total  sales  being  made  by  the  gro- 

cery department.  The  tailoring  de- 
partment sales  totaled  $8,113,  the  shoe 

department  sales  were  $6,342  and 
$9,666  was  obtained  in  sales  of  miscel- 

laneous goods. 

Metric  System  Condemned 
In  addition  to  the  recent  order 

of  Secretary  of  War  Baker  di- 
recting the  discontinuance  of  the 

use  of  the  metric  system,  the 
Navy  Department  also,  through 
prominent  officers,  expresses  its 
opposition  to  that  system. 

Admiral  Griffin,  Chief  of  the 
Bureau  of  Steam  Engineering,  in 

an  interview  said  "that  to  make 
a  change  to  the  metric  system  in 
the  Navy  would  cause  havoc  with 
repair  work  and  that  he  had  no 
idea  Congress  would  be  ready  to 
make  the  large  appropriation  re- 

quired to  meet  the  cost  of  a 

change." Admiral  McGowan,  at  the  head 
of  the  Division  of  Supplies,  points 
out  the  serious  burden  which  a 

change  would  place  on  his  depart- ment. 

The  commandant  and  superin- 
tendent of  the  Naval  Gun  Fac- 

tory, Washington,  says,  "It  is not  believed  the  time  is  ripe 
for  the  adoption  of  the  metric 

system." 
Standardization  of  Ball  Bearings 

At  the  request  of  the  Swiss  Stand- 
ards Association,  Baden,  Switzerland, 

for  co-operation  in  the  work  of  stand- 
ardization of  ball  bearings,  the  Amer- 

ican Engineering  Standards  Commit- 
tee requested  the  American  Society  of 

Mechanical  Engineers  and  the  Society 
of  Automotive  Engineers  to  act  as  joint 

sponsors  for  the  project.  These  socie- 
ties have  accepted  the  responsibility  and 

are  now  organizing  a  sectional  com- 
mittee for  the  work.  The  sectional  com- 
mittee will  be  thoroughly  representa- 

tive of  all  the  interests  involved  and  is 
the  body  which  will  be  responsible  for 
the  detailed  formulation  of  the  stand- 
ards. 

Personals 
American  Concerns  in  Italy  Need 

Not  Have  Italian  Managers 
A  recent  newspaper  dispatch  from 

Rome  stated  that  all  American  and 

other  foreign  companies  possessing  fac- 
tories, mines,  and  other  establishments 

in  Italy  would  be  compelled  to  assume 
Italian  nationality,  and  that  the  head 
directors  and  managers  of  such  com- 

panies must  be  Italians,  domiciled  and 

C.  C.  Bauschke,  former  Ohio  repre- 
sentative for  the  Kearney  &  Trecker 

Co.,  has  organized  the  Bauschke  Ma- 
chinery Co.,  to  distribute  several  lines 

of  machine  tools. 

E.  W.  Kenyon,  former  Ohio  repre- 
sentative for  the  W.  F.  Davis  Machine 

Tool  Co.,  end  C.  B.  Harding,  former 
Eastern    representative    for    the    Lees- 

HERMAN   L.    WITTSTEIN 

to  assume  charge  of  production  of  the 
Morris  Metal  Products  Corporation  of 

Bridgeport,  Conn.  The  company  is  en- 
gaged in  the  manufacture  in  quantity 

of  castings,  die  castings  and  metal 
parts  of  machinery.  Mr.  Wittstein  is 
best  known  for  his  work  at  the  United 
States  Armory  at  Springfield,  Mass., 
during  the  war,  where  he  was  in  a 
large  measure  responsible  for  the  large 
production  records  established,  and 
where  he  superintended  the  installation 

and  operation  of  more  than  a  half- 
million  dollars'  worth  of  modern  ord- 

nance machinery  without  diminishing 

the  production. 
Mr.  Wittstein  was  born  in  New  Ha- 

ven, and  is  a  graduate  of  the  Sheffield 
Scientific  School  of  Yale  University. 

Bradner  Co.,  have  become  associated 
with  C.  C.  Bauschke  Machinery  Co. 

Frank  A.  Clark,  603  Floyd  Ave., 
Rome,  N.  Y.,  who  has  been  with  the 
Rome  Brass  and  Copper  Co.  for  the 
past  26  years,  has  resigned  and  will 
become  associated  with  the  National 

Conduit  and  Cable  Co.,  of  Hastings-on- 
the-Hudson. 

George  E.  Long,  senior  vice  presi- 
dent of  the  Joseph  Dixon  Crucible  Co., 

Jersey  City,  N.  J.,  recently  retired  from 
that  position.  He  has  given  43  years 
of  service,  and  will  continue  to  act  on 
the  board  of  directors.  His  associates 
and  friends  hope  that  he  will  enjoy 

his  well-earned  "vacation"  for  many 
years  to  come. 
Harry  M.  Freckeb,  formerly  with 

Hill,  Clarke  &  Co.,  Inc.,  of  New  York, 
is  now  connected  with  the  New  York 
machine  sales  department  of  the  Henry 
&  Wright  Manufacturing  Co.,  New 

York. 
W.  F.  Myer  has  been  appointed  di- 

recting transmission  engineer  of  the  in- 
dustrial bearings  division,  Hyatt  Roller 
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Bearing  Co.,  New  York.  In  his  new- 
position  Mr.  Myer  will  be  responsible 
for  the  sale  of  Hyatt  lineshaft  roller 
bearings. 

Harris  Whiting,  formerly  with  Gra- 
ton  &  Knight  Manufacturing  Co.,  of 
Worcester,  Mass.,  has  taken  the  posi- 

tion as  factory  manager  of  the  Edward 
R.  Ladew  Co.  Inc.,  at  Glen  Cove,  L.  I. 

Clyde  K.  Dickey,  president  of  the 
Dickey  Steel  Co.,  Inc.,  New  York,  has 
been  elected  first  vice  president  and 
general  manager  of  the  Hammond 
Steel  Co.,  Inc.,  of  Syracuse,  N.  Y., 
manufacturer  of  high-grade  alloy  and 
carbon  tool  steels. 

Thomas  A.  Lincoln,  who  has  been 
connected  with  the  New  Departure 
Manufacturing  Co.,  Bristol,  Conn., 
since  1912,  has  advanced  from  fireman 
to  foreman  of  the  heating-treatment 
department  of  this  company. 

Carl  Holl,  formerly  with  the  Per- 
sons Manufacturing  Co.,  of  Worcester, 

Mass.,  is  now  connected  with  the  Gra- 
ton  &  Knight  Manufacturing  Co.,  of 
the  same  city.  Mr.  Holl  was  superin- 

tendent with  the  Persons  Co. 

James  H.  Farrell,  formerly  with  the 

Hopkins  &  Allen  Arms  Co.,  Norwich, 
Conn.,  and  at  one  time  with  the  Yale 
&  Towne  Manufacturing  Co.,  and  also 

the  Greenfield  Tap  and  Die  Corpora- 
tion, has  recently  been  appointed  fore- 
man of  the  toolroom  of  the  New  De- 

parture Manufacturing  Co.,  Bristol, 
Conn. 

William  Cumpstey,  formerly  assist- 
ant foreman  of  general  maintenance 

for  the  Connecticut  Telephone  Co., 
Meriden,  Conn.,  has  been  appointed 
foreman  of  millwrights  for  the  New 
Departure  Manufacturing  Co.,  Bristol, 
Conn. 

E.  J.  BoGGAN,  factory  manager  of  the 
U.  S.  Metal  Co.,  Cleveland,  Ohio,  has 
resigned  his  position  to  become  sales 
engineer  of  the  Dittmer  Gear  and 
Manufacturing  Co.,  Buffalo,  N.  Y.  Mr. 

Boggan  was  formerly  production  man- 
ager for  the  Covert  Gear  Co.,  and  sales 

engineer  for  the  Frontier  Chuck  and 
Tool  Co.,  both  of  Buffalo,  N.  Y. 

G.  H.  Dawson,  who  has  been  plant 
engineer  for  the  Remington  Arms  plant 
in  Ilion,  N.  Y.,  for  the  last  four  years, 
has  severed  his  connections  with  that 
firm  and  on  May  15  will  take  an  engi- 

neering position  in  the  general  produc- 
tion department  of  the  Library  Bureau 

Corporation,   Cambridge,   Mass. 
John  Kildukf,  for  the  last  twelve 

years  associated  with  the  New  Depart- 
ure Manufacturing  Co.,  Bristol,  Conn., 

has  been  appointed  foreman  of  the  sec- 
tion bearing  machine  department. 

W.  H.  DiEFENDORF,  A.  S.  M.  E.  and 
S.  A.  E.,  formerly  chief  engineer  of 
the  New  Process  Gear  Corporation, 
has  resigned  the  general  managership 
of  the  Weekes-Hoffman  Co.,  of  Syra- 

cuse, N.  Y.,  to  establish  his  own  gear 
business  at  118  Dickerson  St.,  Syracuse, 
N.  Y.,  under  the  title  of  the  Diefendorf 
Gear  Corporation.  The  new  corpora- 

tion will  manufacture  the  staple  line 
of    gears,    spur,    bevel    and    worm,    in 

metal,  rawhide  and  fiber  or  other  com- 
position. The  company  is  capitalized 

at  $150,000.  It  will  manufacture  spe- 
cial gears  for  the  machine  building  in- 

dustry. Mr.  Diefendorf  is  a  member  of 
the  executive  committee  of  the  Ameri- 

can Gear  Manufacturer's  Association. 
Sidney  Hughes  has  taken  up  his 

duties  as  assistant  works  manager  of 
the  Gilbert  &  Barker  Manufacturing 
Co.,  of  Springfield,  Mass.  Mr.  Hughes 
was  formerly  with  the  Colts  Patent 
Firearms  Co.,  at  Hartford,  Conn.,  and 
has  broad  shop  experience  along  engi- 

neering lines.  He  is  a  graduate  of 
Mei'cersburg  Academy  and  also  of 
Princeton  University. 

Augustus  S.  Short  has  recently  been 
appointed  factory  accountant  of  the 
Gilbert  &  Barker  Manufacturing  Co., 
of  Springfield,  Mass.  Mr.  Short  was 
formerly  with  the  firm  of  Fedde  & 
Pasley,  of  New  York. 

L.  M.  Baker,  supervisor  of  sales  of 
the  motor  equipment  division  of  the 
Hyatt  Roller  Bearing  Co.,  has  resigned 
to  take  over  the  exclusive  representa- 

tion of  the  Ditmer  Gear  and  Manufac- 
turing Co.,  in  the  State  of  Michigan. 

Mr.  Baker's  headquatrers  will  be  lo- 
cated in  Detroit. 

Walter  H.  Wood,  assistant  treas- 
urer, of  Gilbert  &  Barker  Manufactur- 

ing Co.,  of  Springfield,  Mass.,  has  re- 
turned home  after  a  month  spent  in 

Florida.  The  southern  trip  did  him  a 
world  of  good  and  he  finds  his  strength 
much  restored. 

Business  Items 

The  New  Jersey  Brass  Corporation 
has  changed  its  address  from  61  Broad- 

way to  480  Lexington  Ave.,  New  York. 
W.  R.  McDonough  &  Co.,  with  offices 

in  the  Citizens'  Bldg.,  Cleveland,  Ohio, 
is  now  the  sales  representative  of  the 
Ward  Tool  and  Forging  Co.,  Latrobe, 
Pa.,  in  the  Cleveland  territory. 

The  Chamberlain  Machine  Works  and 
the  Metcalf  foundry,  Waterloo,  Iowa, 
wei-e  destroyed  by  fire  on  May  17.  The 
loss  is  $150,000.  F.  L.  Chamberlain, 
president,  states  that  work  on  a  new, 
modern  factory  to  replace  the  one 
burned  will  start  as  soon  as  insurance 
is  adjusted.  The  Metcalf  foundry  made 
a  large  amount  of  castings  for  the 
Chamberlain  Works  and  other  factories 
in  Waterloo. 

The  American  Tractor  and  Foundry 
Co.,  Charles  City,  Iowa,  has  changed  its 
name  to  the  American  Engine  and 
Foundry  Co.  W.  J.  Joyce,  president  and 
manager,  states  that  the  change  is 
made  to  indicate  its  manufacturing  bus- 

iness more  accurately  as  it  is  not  manu- 
facturing tractors  as  was  intended  when 

the  former  name  was  taken. 

The  Rich  Tool  Co.,  Chicago,  an 
nounces  that  the  Garlock-Walker  Ma- 

chinery Co.,  Ltd.,  with  offices  in 
Toronto,  Montreal  and  Winnipeg,  has 
been  appointed  its  exclusive  agent  for 
Canada. 

E.  Lagerholm  Co.,  Inc.,  has  an- 
nounced the  removal  of  its  offices  and 

stockroom  to  9  South  Clinton  Street, 
Chicago,  111. 

The  Lycoming  Foundry  and  Ma- 
chine Co.,  Williamsport,  Pa.,  announces 

the  change  of  its  corporate  name  to 
Lycoming  Motors  Corporation  and  will 
continue  the  manufacturing  of  auto- 

mobile motors. 

The  Simmons  Economy  Tool  Corpora- 
tion has  started  construction  of  a  build- 

ing in  North  Albany,  N.  Y.  The  build- 
ing will  be  of  steel  construction;  the 

floor  space  will  be  approximately  10,000 
sq.ft.  on  two  floors.  Equipment  of  the 
plant  will  consist  of  the  most  modern 
and  up-to-date  machinery  obtainable. 
At  the  start,  150  skilled  mechanics  will 

be  employed.  The  company  will  manu- 
facture and  sell  the  Simmons  hold-em- 

all  tool  holder,  patents,  patterns  an  i 
plans  of  which  are  the  property  of  the 
corporation.  Other  products  to  be 
made  at  the  plant  are  the  Simmons  di- 

viding head,  Simmons  patent  drill 
socket,  precision  lathes,  for  instrument 
makers,  drill  presses,  laundry  machin- 

ery and  a  variety  of  machine  tools. 
The  McKneat  Manufacturing  Co.,  a 

corporation  organized  under  the  laws 
of  Pennsylvania,  has  leased  a  factory 
building  at  Easton,  Pa.,  for  the  pur- 

pose of  manufacturing  the  "McKneat" line  of  oil  burners  and  equipment.  The 
officers  of  the  company  are:  C.  P.  As- 
trom,  president;  E.  -R.  Euston,  vice 
president;  W.  I.  Gassert,  secretary; 
A.  J.  McVey,  treasurer;  A.  A.  Neave, 
chairman  board  of  directors. 

The  personnel  of  the  Beaver  Machine 
and  Tool  Co.,  Newark,  N.  J.,  has  some- 

what changed  and  the  officers  are: 
Ernest  B.  Slade,  president  and  treas- 

urer; Harold  E.  Slade,  vice  president 

and  secretary;  Arthur  T.  Doud,  vics' 
president  and  general  manager.  Mr. 
Doud  just  recently  joined  the  organiza- 

tion and  was  formally  manager  of  the 
press  metal  division  of  the  American 
Tube  and  Stamping  Co.,  of  Bridgeport. 

Conn.  Robert  C.  Nelson  is  factory  su- 
perintendent, and  Mr.  Moore  is  tool 

room  superintendent.  J.  Downing  is 
chief  engineer. 

The  Walker-Stewart  Foundry  Cor- 
poi-ation,  of  Meriden,  Conn.,  has  been 
organized  to  deal  in  castings,  machin- 

ery, etc.  The  organizers  of  the  new 
company  are:  V.  E.  Walker,  Amos 
Doolittle,  J.  J.  Roach,  H.  E.  Bradshaw, 
all  of  Meriden,  and  William  Stewart 
of  Torrington,  Conn.  The  capital  of 
the  new  company  is  550,000. 

The  Factory  and  Mill  Supply  Co., 
of  Boston,  Mass.,  has  taken  a  larger 
warehouse  in  the  center  of  the  machin- 

ery district,  390-400  Atlantic  Ave., 
Boston,  where  it  will  have  over  15,000 
feet  of  floor  space  for  its  machine  tools. 
The  general  offices  and  showroom  will 
remain  at  Oliver  and  Purchase  Sts. 

The  following  manufacturers  an- 
nounced the  opening  of  New  York 

offices  in  the  Grand  Central  Palace, 
New  York,  in  charge  of  L.  S.  Devos, 
formerly  at  120  Liberty  St.,  New  York: 

(Continued  on  page  1^78b) 
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Condensed-Clipping  Index  of  Equipment 
Patented  Aug.  20,  1918 

Tnpplns   Macliinp,    Tlirr«-    Wily. 
Foote-Hurt    Co..   L'leveliuul.   Ohio. 

■■.Vmenean  Miichlnlsl."  May   6.   1920. 

TailpiiiK    .Muclllne,    Two    Wii.v    liK-liiidl    H.-inl. 
I         Foote-Burt   Co.,   Cleveland,   Ohio. 

]  "American  Machinist."   May   6,   1920. 

The  drive  for  spindles  is  cai-- 
ried  throiiRh  a  main  shaft  to  a 
separate  rednction  gear  in  a 
housins  on  the  frame  at  rear  of 
each  spindle  head.  The  sizes 
ta)ii)ed  by  tlie  same  spindle  head 
may  range  from  IJ  to  a  \  in. 
hole.  It  is  stated  that  the  n.'-e 
of  a  large  size  tap  in  a  spindle 
head  adds  to  the  success  of  re- 
.sults  obtained  from  the  smaller 
taps  that  may  be  in  use  at  the 
same  time,  since  the  larger  tap 
tends  to  pull  the  smaller  ones 
more  uniformly  into  the  work. 
It  is  not  iilways  advi.sable  to  tap 
from  underneath  and  in  this 
lapijing  machine  the  cylinder  bloel;  eastin 
being  placed   in   the  machine. 

in\"erted    beffu-t 

The  drive  for  spindles  is  carried 
through  a  main  shaft  to  a  sep- 

arate reduction  gear  in  a  hous- 
ing on  the  frame  at  rear  of  each 

spindle  head.  The  sizes  ta)iiied 
by  .same  spindle  head  may  range 
from  li  in.  down  to  a  \  in.  hole. 
It  is  stated  that  the  use  of  a 
large  size  taj)  in  a  s)>indle  head 
adds  to  the  success  of  results  ob- 

tained from  smaller  taps  that 
may  be  in  use  at  the  same  time, 
since  the  larger  tap  tends  to  pull 
the  smaller  ones  more  uniformly 
into  the  work.  In  this  machine 
lioth  spindle  heads  are  inclined 
at  an  angle  of  4.5  deg.  and  are 
coimterbalancod    by   weights. 
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THppiiiK   MHclihir.   (omhiniitinn   Three   Way. 

F"oote-l!tirt    ('<i..    Cleveland.    Ohio. 
■'.Americati   Maeliinist."   May   6, 1920. 

"Illley,     Iriill    Split. 

The    Wkefko    I'.all    IJe.ning    Co..    I.td..    Luton.    lOngland. 
■■.Xmericaii    Machinist."     ilOnglish    Edition)    April    17.    1920. 

The  drive  for  spindles  is  carried 
through  a  main  shaft  to  a  sep- 

arate reduction  gear  in  a  hous- 
ing on  the  frame  at  rear  o'f  each 

.spindle  head.  The  sizes  tai)iied 
by  same  spindle  head  may  range 
from  IJ  in.  down  to  a  1  in.  hole. 
It  is  stated  that  the  u.se  of  a 
large  size  taji  in  a  spindle  head 
adds  to  the  success  of  results  ob- 

tained from  the  smaller  taps  that 
may  be  in  use  at  the  .same  time, 
since  the  larger  tap  tends  to  i)ull 
the  smaller  ones  more  uniformly 
into  the  work.  In  this  machine 
one  inclined  spindle  head  is 
shown  and  a  cylinder  block  lying 
in  fixture  reveals  how  the  machini' 
is  employed.  The  inclined  -spindle  heads  are  each  equipped 
a  roller  running  on  a  guide  plate. 

with 

Pulley  has  interchangeable 
rims,  shaft  bushes.  and  ball 
bearing  bushes  for  the  conver- 

sion of  fast  pulleys  to  loose  i)ul- 
leys.  Is  made  in  sizes  from  8  in.  to 
60  in.  diameter,  with  interchange- 

able rims  ranging  in  width  from  3 
in.  to  16  in.  up  to  20  in.  diam.  With 
rims  from  :!  in.  to  9  in  wide, 
either  flat  or  crowned,  a  single 
spider  is  used,  jmlleys  for  belts 
of  greater  width  having  two 
spiders  and  flat-faced  rims  only. 
Pulleys  from  12  to  40  in.  diam- 

eter are  standardized  with  three 
hub  bores,  2J.  4,  and  6  in.  The 
.shaft  bushes  are  made  in  22  sizes, 
from    1    to   5 J    in.    diameter. 

l.atlie,   l^ocomotive    Crunk    ,\xle. 
Fairbairns.    I>eeds.    Kngland. 

"American   Machinist."    ( Flnglish    Kdition)    Aiiril   Hi.    1920. 

The  .'i6  in.  center  locomotive 
crank-axle  lathe  takes  axles  up 
to  12  ft.  in  length  between  the 
ccnter.s.  Bed  is  of  the  twin  type. 
8  ft.  :i  in.  across  the  top. 
bed  piece  up  to  gap  being 
16  ft.  6  in.  long.  Head- 
stock  mounted  on  sei)arate  base- 

plate, a  .30  hp..  .'i  to  1  variable- 
.speed  motor  driving  through 
double-helical  and  spur  gears  to 
faceplate     gear.        By     means     of 
handwheel  and  lever  the  gear  box  at  the  front  of  the  head  gives three  speeds.  All  the  gears  throughout  the  machine  are  of  steel The  overall  length  of  the  lathe  is  :!0  ft.  and  the  approximate weigljt    IS    4..    tons. 

I.iltlie,  P.   M.    C.   I'reelMiun    Beiicli. 
Package  Machinery  Co..  Springfield,  Mass. 

".American    .Machini.st,"    May    20. 
1920. 

Special  features  are :  Ball 
thrust-bearings  in  headstock ; 
split-nut  clani))  in  tailstock,  and 
adustable  nuts  on  compound- 
rest  feed  screws,  ('ountershaft furnisheil  with  either  bench  or 
wall  hangers.  Two  sets  of  tight 
and  loose  pulleys  are  furnished. 
Large  pulley  for  driving,  is 
made  of  aluminum.  .Sjjeciflca- 
tions :  Length  of  bed,  ,16  in.  between  centers,  16  in.  Swing  over  bed SJ  in  Collet  capacity.  Distance.  %  in.  Diameter  of  spindle  nose.  Si m.  Thread  on  spindle  nose.  12  per  in.  Speeds  (6).  350  to  1200 
'';"y.'  .,.-''",?''  space,  6  x  .19  in.  Weight,  net.  including  counter- shaft.   2.!.)   lb.,    boxed    295    lb. 

.Shear,    (jray'i*    Rotary    Turret 
Southwark    Foundry    and    Machine 

".American    Machinist." 

Cuts  openings  of  any  shaiw 
without  cutting  in  from  edge 
and  without  turning  sheet.  Tur- 

ret carrying  upper  cutter,  while 
cutting,  can  be  revolved  about 
lower  cutter.  Simultaneous  driv- 

ing of  both  cutters  automaticallv 
pulls  sheet  through  she.ar.  Line 
IS  accurately  followed  bv  turning guide  wheel  which  controls  tur- 

ret. (  uts  openings  in  widths 
equal  to  double  the  throat  depth and  without  limit  on  length Machine  is  built  in  five  sizes. The  three  smaller  machines  will 
cut   metal   of   18,    16  and    10   gage 

Co.,    Philadelphia,    Pa. 
May    20.    1920. 

Thra'={'y,:^,^h's''i.rV"U",;;''ir.r3^6"'i'r:'  ̂ '^^'-  '^""«  "'^  "^  ̂  -•  t"-*^' 

MilliiiE   Mu«hine,    No.    1    Hniid. 

Superior    Machine    and    Engineering    ('o..    Detroit,    Mich. 
".American    .Machinist."    M.iy    20,    1920. 

Speciflcations :  Table,  surface.  22  x  4  J  in.. 
T-sIots.  %  in.  wide;  longitudinal  travel,  6 
in.  ;  traver.se  travel  of  saddle.  6  in.  ;  ver- 

tical travel  of  knee,  12  in.  Spindle,  No. 
10  B.  &  S.  taper  in  nose ;  vertical  travel, 
4i  ill.  Overarm,  2.1  in.  dia.  Distance 
from  center  of  spindle  to  underside  of  arm. 
•14  in.  Driving  pulley,  dia..  10  in.  :  width 
of  face.  :ii  in.  :  siieed.  300  r.p.m.  Spindle 
has  1  i  speeds,  from  1  .'iO  to  600  r.p  m 
Speed-change  pulleys.  4i,  63.  8  and  9  in. 
dia.  for  23-in.  belt.  Floor  .space.  34  x  4] 
in.      .Vet   weight.   860   lb. 

CKv,  paste  on  3  x  5-in.  cards  and  file  as  desired 
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Monarch  Machine  Tool  Co.,  Sidney, 
Ohio;  Whipp  Machine  Tool  Oo.,  Sidney, 
Ohio;  Stockbridge  Machine  Co.,  Worces- 

ter, Mass.;  Giddings  &  Lewis  Machine 
Tool  Co.,  Fond  du  Lac,  Wis.;  Ott 
Grinder  Co.,  Indianapolis,  Ind.;  Ameri- 

can Milling  Machine  Co.,  Cincinnati, 
Ohio;  U.  S.  Machine  Tool  Co.,  Cin- 

cinnati, Ohio;  U.  S.  Drill  Head  Co., 
Cincinnati,  Ohio;  La  Salle  Tool  Co., 
La  Salle,  111.;  T.  R.  Almond  Manufac- 

turing Co.,  Ashburnham,  Mass.  A  per- 
manent demonstration  exhibit  as  well 

as  a  limited  stock  of  the  above  manu- 
facturers' products  will  at  all  times  be 

maintained  at  the  Grand  Central 
Palace. 

The  Gilbert  &  Barker  Manufacturing 
Co.,  of  Springfield,  Mass.,  issues  service 
pins  to  all  its  employees  at  the  end  of 

five  years'  service  with  the  company. 
President  McNall  recently  issued  six 
of  these  to  employees  whose  service  of 
five  years  was  completed  in  May. 

The  Willard  Tool  Co.,  Inc.,  of  Strat- 
ford, Conn.,  has  been  organized  and 

incorporated  with  a  capital  of  $25,000 
to  engage  in  the  manufacture  of  tools, 
etc.  The  incorporators  of  the  new  com- 

pany are:  M.  W.  Schillberg  and  F.  W. 
Schillberg,  of  Stratford;  and  A.  O.  Sea- 
strom,  of  Bridgeport. 
The  Millersburg  Reamer  and  Tool 

Co.,  of  Millersburg,  Pa.,  recently  incor- 
porated, is  erecting  a  Shop  of  steel  and 

concrete  construction,  which  will  be  in 
full  operation  by  July  1,  1920.  W.  Ed- 

ward Wilt,  is  president;  W.  Shatts, 
treasurer,  and  W.  Bauer,  secretary. 

Morey  &  Co.,  Inc.,  Broome  and  La- 
fayette Sts.,  New  York,  dealers  in  ma- 
chinery and  supplies,  has  purchased  the 

entire  equipment  of  the  cartridge  plant 
of  the  New  York  Air  Brake  Co.,  at 
Watertown,  N.  Y.,  which  includes  all 
of  the  large  presses. 

The  Cutler-Hammer  Manufacturing 
Co.,  Milwaukee,  Wis.,  has  removed  its 

Chicago  office  from  the  People's  Gas 
Building  to  the  company's  own  build- 

ing, 323  North  Michigan  Ave.,  Chicago. 
H.  L.  Dawson  is  manager  of  the  Chi- 

cago office,  which  handles  the  business 
of  nineteen  states  with  sub-offices  in 
Cincinnati  and  Detroit. 

William  Chambers  Meyers,  sales 
manager  of  the  Earle  Gear  and  Ma- 

chine Co.,  Philadelphia,  died  May  3, 
1920,  after  a  short  illness.  Mr.  Meyer 
was  about  forty  years  old.  During  the 
war  he  served  as  a  captain  in  the  Ord- 

nance Department,  U.  S.  A. 
J.  Frederick  Buel,  a  manufacturer 

of  machinery  and  an  inventor,  dropp  i 
dead  at  his  home  in  Woburn,  Mass.,  on 
May  19,  from  heart  disease.  He  was 
born  sixty-two  years  ago  and  with  his 
father,  James  Buel,  invented  the  auto- 

matic fire  sprinkler,  which  later  devel- 
oped into  the  Grinnell  system,  now  used 

in  stores  and  factories  all  over  the 
country.    He  also  invented  an  elevator. 

Tile  Ifureiill  of  ForeiKn  and  Domestic 
C'oninierre,  l>*'partnieut  of  ('ommerce. 
WuNlilntcton.  I),  t'.,  has  inquiries  Tor  tlie 
agencies  of  murhiner)'  and  madiiiie  tools. 
Any  information  desired  reKardinic  tliese 
opportunities  can  be  secured  from  tlie  .'bove 
address  by  referrinit  to  the  number  fo.loH- 
ing  eacli  item. 

A  corporation  in  France  desires  to  pur- 
chase motor  trucks  suitable  for  two-wheel 

trailers,  four-wheel  tractors  hauling  four- 
wheel  trailers,  four-wheel  trailers,  speed- 

ometers adapted  to  metric  system,  equip- ment and  trailers  with  a  carrying  capacity 
of  25  to  .10  tons,  and  rapid  loading  appa- 

ratus for  trucks  and  trailers.  Telegraphic 
quotations  c.i.f.  French  ports  are  requested. 
Correspondence  may  be  in  English.  Refer- ence.    No.  32,880. 
A  commercial  representative  In  Mexico 

of  an  American  firm  desires  to  secure  an 
agency  on  a  commission  basis  for  the  sale 
of  hardware  and  mining  «nd  machinery 
supplies.      References.      No.    32,883. 
A  merchant  in  Canada  desires  to  pur- 

chase molders"  tools.  Quotations  should 
be  given  f.o.b.  destination.  Cash  will  be 
paid.      Reference.      No.    32,845. 

A  company  of  ship  repairers  in  Canada 
desire.s  to  purchase  boiler  and  tank  plate, 
boiler  tubes,  copper  pipe,  bronze  fittings, 
pipe  and  pipe  fittings.  Quantities  will  not 
be  large  but  needed  in  regular  deliverie.s 
over  long  periods.  Quotations  should  be 
given  f.o.b.  Canadian  port.  References 
No.  32,888. 
An  agency  is  desired  by  a  commercial 

agent  in  The  Netherlands  for  the  sale  of 
wrought  iron  gas  tubes,  .seamless  steel  boiler 
tubes,  cast  iron  coated  pipes  for  gas  and 
water,  malleable  pipe  fittings,  and  all 
other  articles  in  the  gas,  water,  steam,  heat- 

ing, and  electrical  trades.  Reference.  No. 
32,889. 

The  Morrison  Machine  Products.  Inc..  15 
Commercial  St.,  Rochester,  N.  T.,  would  be 
pleased  to  receive  c.  Jalogs  from  lathe  and 
screw  machine  manuiacturers. 

The  Auto  Metal  Parts  Co..  624-628  East 
Ijocust  St.,  Des  Moines,  Iowa,  would  be 
pleased  to  receive  catalogs  for  its  flies  of 
metal  working  machinery,  mi^chine  tools 
and   small   tools. 

Aircraft  Year  Hook.      1920  Kdition.     333  pp.. 
6x9,     with     numerous     illustrations. 
Published    by    Doulileday,    Page    &    Co. 
for  the   Manufacturers  Aircraft    A.ssoci- 
ation,   Inc..   501   Fifth  Ave.,  New   York. 
N.  Y. 

This  1920  year  book  of  the  infant  indus- 
tr.v  of  aviation  gives  a  clear  idea  of  the 
present  condition  of  this  much-handicapped 
art  and  also  recounts  the  developments 
that  have  taken  place  in  the  last  five  years. 
The  first  chapter,  on  aircraft  in  commerce, 
tells  what  has  been  done  in  the  last  year 
in  mail-carrying,  reoord-breakiiig  flights 
like  that  of  the  NC-1,  forest  patrol  service, 
sport,  aerial  transport  and  airplane  photog- 

raphy and  mapping.  The  second  chapter 
deals  with  the  problems  of  private  cross- 

country flying  with  particular  attention  to 
the  vexing  problem  of  proper  landing- 
fields,  and  the  third  with  our  war  record 
in  the  air.  Chapters  four  and  five  give 
in  full  the  international  air  navigation  con- 

vention and  the  report  of  the  Anierican  Avi- 
ation Mission.  Six  and  seven,  take  up 

technical  developments  in  both  heavier-  and 
lighter-than-air  machines  and  eight  is  de- 

voted to  the  1919  activities  of  the  various 
member  companies  of  the  .association.  Chap- 

ter nine  is  a  chronology  of  aerial  events  in 
1919  and  the  fifteen  parts  of  the  appendix 
give  voluminous  statistics  regarding  various 
details  of  interest  to  those  who  follow  the 
course  of  atrial  events. 

Grinders.  Wisconsin  Electric  Co.,  Racine. 
Wi.s.  Catalog,  S  x  lOi  in.  This  catalog 
is  printed  on  coated  stock  and  i.'^  divided 
Into  four  sections,  each  one  describing  and 
illustrating  the  I>unmore  products  which 
are  as  follows:  grinding  machines,  electric 
drilling  machines,  fractional  hors€^power 
motors    and    electrical    aijpliances. 

Roller  BeariuKs.  H.vatt  Roller  Bearing 
Co.,  New  York.  A  two-page  folder  giving 
one  solution   of  that   high-wage   problem. 

Collets.  Morrison  Machine  Products.  Inc.. 
15  Commercial  St.,  Kochester.  N.  Y.  Cir- 

cular, 3J  x  64  in.  A  small  circular  descriij- 
ing  the  ins  and  outs  of  the  Inanout  double- 
acting  collet. 
Hand  Tachometers.  O.  Zernickow.  li 

Park  Row.  New  York.  Circular  6  x  7  in. 
gives  a  description  and  one  illustration  of 
its  hand    tachometers. 
Safety  Equipment.  The  F.  W.  King  Optical 
Co.,  Cleveland.  Ohio.  Catalog  No.  12,  pp. 
24,  6J  X  10  in.  This  catalog  is  a  handbook 
of  safety  equipment  for  the  protection  of 
the  eyes  and  heads  of  industrial  workers. 
Separate  price  list  is  enclosed. 

Grinders.  The  F.  C.  Sanford  Manufactur- 
ing Co..  Bridgeport.  Conn.  Circular,  8J  x 

11  in.  This  circular  describes  its  model 
"B"  Sanford  precision  centerless  cylin- 

drical grinding  machine,  also  a  few  illus- trations are   given. 
Classiflrd  8crap  Iron  is  the  title  of  a  new 

booklet  which  has  been  compiled  by  Briggs 
&  Purlvas.  Inc..  1309  Westminster  Build- 

ing. Chicago.  The  booklet  contains  a  l>rief 
classification  of  the  different  grades  and 
qualities  of  all  kinds  of  scrap  ferrous  ma- terial ;  also  a  number  of  pages  of  tables 
giving  tonnage  weights  and  other  items 
which  may  be  of  interest  to  the  scrap  man 
in  compiling  the  weights  of  his  various 
scrap   materials. 

Tool  Steel.  Vanadlum-.^Vlloys  Steel  Co.. 
Pittsburgh.  Pa.  Booklet.  3J  x  6i  in.  The 
Vanadium-Alloys  Steel  Co.  has  issued  an 
attractive  booklet  descriptive  of  Vasco 
Vanadium  tool  steel.  This  booklet  contains 
much  information  of  value  ;  also  sug:gestions 
concerning  heat  treatment,  etc.  Copies  nray 
be  had  upon   reciuest. 

GrIndinK  Wheels.  Norton  Co..  Worcester. 
Mass.  Catalog,  pi).  22.  3i  x  6J  m.  This 
booklet  is  intended  for  men  using  or  in- 

terested in  the  use  of  Blanchard  vertical 
.•surface   grinding  machines. 

The  Railway  Supply  Manufacturers  .Asso- 
ciation will  hold  an  exhibit  on  Young's Pier  at  Atlantic  City.  June  9  to  16.  in  con- 

junction with  the  annual  mechanical  con- 
ventions of  the  American  Railway  .Associa- 

tion. Many  of  the  leading  machine-tool 
builders  of  the  country  will  be  among  the 
330  or  more  exhibitors. 

The  American  Droi>  Forge  .Vsssociation 
will  hold  a  meeting  at  the  Hotel  Marlboro- Blenheim,  Atlantic  City.  N.  .T..  on  June  17. 
18  and  19.  E.  J.  Frost,  of  the  Frost 
Gear  and  Forge  Co.,  Jackson.  Mich.,  is 

president. 
The  .American  Society  for  Testing  Mate- 

rials will  hold  its  next  annual  meeting  dur- 
ring  the  week  of  June  21.  1920.  at  the  New- Monterey  Hotel.  .Asbury  Park.  N.  J.  This 
society  has  its  headquarters  in  the  ?^ngi- 
ncers'  Club  Building.  1315  Spruce  St. 
Philadelphia,  Pa,  C.  L.  AA'arwick  is  the  sec- retary and  treasurer. 

The  Gas  Pi'oducts  .Association  will  hold 
its  summer  convention  at  Mackinac  Island 
on  June  21  and  22.  .\  boat  will  leave  Chi- 

cago on  June  19  for  the  island.  The  .hsso- 
ciation  is  composed  of  the  leading  manu- 

facturers of  electrolytii-  oxygen  and  hydro- 
gen. D.  B.  McCloud.  Itn  South  Dearborn 

St..  Chicjigo,  is  secretary   and  treasurer. 
The  Society  of  .Automotive  Engineers  will 

hold  its  annual  summer  meeting  at  Ott.nwa 
Beach,    Mich.,   on   June    21-25.  inclusive. 

The  Ameiican  Steel  Treaters'  Society will  hold  a  convention  in  Philadelphia.  Sept. 
14  to  18.  J.  -A.  Pollak.  of  the  Pollak  Steel 
Co..   Cincinnati,   Ohio,   is   the  secretary 

/ 



June  17,  1920 American  Machinist 
M.akiiidL 

Pirton-M 

Vol.  52,  No.  25 

^ 

lilLswoi-th  Sheldon 
AffsocUt*      Editor        Aia»i-i^»a  /\Mchifu«« 

AN    HUMBLE,   though   vital,   part   of   the   internal 
t-\  combustion  engine  which  has  become  so  impor- 

X  A.  tant  an  adjunct  of  our  social  and  industrial  life, 
is  the  thin  and  somewhat  fragile  ring  of  cast  iron 
that  surrounds  each  piston,  sealing  the  annular  space 
that  must  of  necessity  exist  between  the  piston  and 
cylinder  walls  to  prevent  the  former  from  cutting  and 
scoring  the  surfaces  in  contact. 

Cylinder  walls,  though  parallel  when  new,  do  not 
long  remain  so.  The  corro- 

sive action  of  the  burning 
gases  and  the  excessive 
pressure  due  to  the  explo- 

sion, as  well  as  the  friction 
of  the  rapidly  reciprocating 
pistons,  soon  wear  the 
walls  of  that  end  of  the 

cylinder  in  which  the  explo- 
sion takes  place  so  that  it 

becomes  an  appreciable 
amount  larger  than  the 
other  end ;  the  wear  some- 

times being  as  much  as 
it  in.  Obviously,  a  solid 
body  tightly  fitted  to  the 
small  end  of  the  cylinder  would  be  loose  in  the  worn  end, 
and  to  take  up  this  space  and  prevent  the  escape  of 
the  gas  pressure  without  delivering  its  energy  to  the 
machine  a  resilient  body  is  required;  one  that  will 
automatically  grow  larger  or  smaller  as  the  piston 
travels  back  and  forth  in  the  cylinder,  thus  adjusting 
itself  to  whatever  position  it  may  be  in  and  effectually 
closing  the  aperture  against  the  escape  of  the  gases. 
Such  an  accommodating  body  is  found  in  the  piston 
ring  (commonly  called  the  split  ring,  or  snap  ring), 
two  or  more  of  which  may  be  found  in  each  cylinder 
of  the  greater  part  of  the  engines  used  in  automobiles, 
motor  boats,  airplanes,  tractors,  etc. 

There  are  also  many  varieties  of  patented  "sectional" 
rings  made  in  two,  four,  six,  or  even  more  parts, 
depending  upon  some  form  of  tempered  steel  spring  to 
expand  the  ring  as  the  piston  approaches  the  larger 
diameter  of  the  cylinder  by  pressing  the  softer  bearing 
parts  outward  against  the  cylinder  walls. 

Notwithstanding  the-  fact  that  cast  iron  is  far  from 
being  an  ideal  material  upon  which  to  depend  for 
resilience,  the  simplicity  of  the  snap  ring  gives  it  such 
an  immense  advantage  over  the  more  complex  special 

The  great  and  ever-growing  number  of  service 
stations,  garages  and  repair  shops  handling  auto- 

mobile repairs,  etc.,  has  brought  into  being  a 
comparatively  new  industry  entirely  aside  from 
automobile  and  motor  building.  This  is  the 
supplying  of  parts  to  replace  those  that  have 
become  worn  so  as  to  be  no  longer  serviceable. 
One  part,  the  independent  production  of  which 
reaches  literally  into  millions,  is  the  common 
snap  ring  used  in  the  cylinders  of  nearly  all  gas 
engines.  The  methods  followed  by  one  large 
manufacturer  of  these  parts  are  here  described. 

forms  of  ring  in  the  mAtter  of  first  cost  and  ease  of 
replacement,  that  such  rings  are  used  in  probably  90 
per  cent  of  the  gas  engines  at  present  in  service. 

Because  of  the  enormous  demand  for  these  rings 
from  service  stations  and  dealers  in  engine  supplies, 
their  manufacture,  entirely  independent  of  the  manu- 

facture of  engines,  is  a  business  that  within  the  last 
few  years  has  grown  to  huge  proportions. 

The  Houpert  Machine  Co.,  of  Long  Island  City,  which 
several  years  ago  started  in 
a  small  way  to  manufacture 
essential  parts  of  engines 
without  manufacturing  the 

engines  complete,  is  an  ex- 
ample of  the  rapid  growth 

of  this  business.  This  firm 

does  not  manufacture  en- 

gines, but  confines  its  at- 
tention to  the  production  of 

pistons  and  piston  rings  and 
to  the  re-grinding  of  worn 
cylinders  and  crankshafts, 
in  which  work  it  occupies 
30,000  sq.ft.  of  floor  area 
and  employs  150  men. 

The  material  of  which  a  piston  ring  is  made  is  of 
prime  importance.  It  must  be  softer  than  the  cylinder 
walls,  or  at  least  no  harder,  else  the  latter  would  wear 
unduly.  The  material  must  possess  to  a  considerable 
degree  the  property  of  resilience  in  order  that  it  may 
adapt  itself  to  the  constantly  changing  diameter  when 
moving  backward  and  forward  in  a  cylinder  that  is 
worn  large  at  one  end. 

Another  important  consideration  is  weight.  The 
direction  of  movement  of  the  piston  is  reversed  many 
hundreds  of  times  per  minute  in  a  rapidly  running 
motor,  and  every  ounce  of  weight  adding  its  inertia 
to  the  moving  mass  represents  a  definite  loss  of  energy. 
All  these  things  being  considered,  the  vast  prepon- 

derance of  cast-iron  snap  rings  over  rings  of  any  other 
material  or  kind  would  seem  to  indicate  that  cast  iron 
was  best  for  the  purpose. 

Cast-iron  piston  rings  are  made  in  two  ways:  By 
the  "pot-casting"  method.  In  which  a  long  shell  is  cast, 
turned  and  bored,  and  finally  cut  up  into  individual 
rings;  and  the  individual  casting  process  in  which  the 
rings  are  cast  from  a  gated  pattern,  usually  in  con- 

nection with  a  match  plate  or  molding  machine. 
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FIG.   1.      "tJNAGUiNU      liNrilUK  Oh-   RING  CASTING 

The  above  company  use  only  the  individual  cast  rings, 

and  the  first  operation  is  the  rough  grinding  of  the 

inside  of  the  ring,  or  "snag- 
ging," as  it  is  called  in  the 

shop.  This  is  a  hand  opera- 
tion, each  ring  being  placed 

over  a  revolving  grinding 
wheel  that  is  an  inch  or  so 

smaller  than  the  inside  diam- 
eter of  the  ring  and  the  ring 

itself  given  a  circular  motion 
that  causes  the  wheel  to  travel 
over  its  inside  surface.  This 
operation  is  shown  in  Fig.  1, 
the  exhaust  hood  having  been 
removed  for  the  purpose  of 
photographing.  No  attempt 
is  made  to  maintain  a  definite 

size,  although  the  second  suc- 
ceeding operation  involves  the 

use  of  a  mandrel,  but  the  size 
is  so  accurately  maintained 

by  the  foundry  that  little  diffi- 
culty is  experienced.  The 

main  thing  for  the  operator 
to  take  care  of  is  to  see  that 
the  inner  surface  of  the  ring 
is  fairly  smooth  and  free  from 
lumps  or  fins.  The  second  op- 

eration, shown  in  Fig.  2,  is  the 
grinding  of  the  sides  of  the 
ring.  The  piston-ring  grind- 

ing machine  is  built  not  un- 

like a  shaper,  except  that  in  place  of  the  toolpost  is  a 

grinding  wheel  that  is  mounted  upon  an  arbor  lying 

lengthwise  of  the  ram.  In  place  of  the  vise  that  is 

usually  to  be  found  upon  the  knee  of  a  shapei-,  is  a 
rotary  magnetic  chuck  mounted  upon  the  upper  end  of  a 
vertical  shaft. 

The  rotative  speed  of  this  chuck  can  be  varied  to 

'  suit  the  diameter  of  the  work  and  the  movement  of 
the  ram  can  be  adjusted  for  length  of  travel  and  point 

of  reversal  very  much  as  in  a  friction-driven  shaper. 
An  electric  switch  is  operated  by  the  ram  to  throw 

the  current  on  and  off  the  chuck  at  the  proper  moments. 

The  operator  is  armed  with  a  hook-shaped  contrivance, 
the  business  end  of  which  is  made  of  brass  so  that  it 

will  not  stick  to  the  chuck,  while  in  his  left  hand  he 

holds  a  supply  of  rings  to  be  ground.  The  machine  runs 

continuously  and  while  the  ram  is  at  the  back  end  of 

its  stroke  the  operator  lays  a  ring  on  the  revolving 

FIG.  3.     ilANDRELS  FOR  GRINDING  PERIPHERY 

FIG.  2.     SIDE  GRINDING  ON  HEALD  GRINDING  MACHINES 

chuck;  a  touch  upon  the  inside  of  the  ring  with  the 
brass  hook  serving  to  bring  it  to  center  so  that  it  runs 

approximately  true. 
The  ram,  as  it  comes  forward,  switches  the  current 

on  to  the  chuck  and  the  wheel  passes  over  the  side  of 

the  ring,  the  ram  reverses  and  passes  back  to  the 

starting  point,  cutting  off  the  current  as  the  wheel  clears 
the  work  on  its  return.  As  soon  as  the  chuck  releases 

its  hold  on  the  ring  the  operator  with  a  quick  move- 
ment of  the  hook,  which  has  not  left  the  inside  of  the 

ring,  sweeps  it  off  onto  the  table  and  at  almost  the  same 

instant  lays  an  unground  ring  in  its  place.  The  move- 
ments are  rapid  and  continuous,  but  the  operators  are 

quickly  trained  to  the  work  and  it  becomes  a  matter  of 

pride  with  them  not  to  miss  a  stroke  of  the  machine. 

The  operation  of  grinding  the  second  side  of  the 

ring  is  performed  on  the  same  machines  in  the  same 

way,  but  the  operator  is  obliged  to  exercise  greater 
care  in  keeping  his  chuck  clean  and  in  gaging  the  work 
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for  thickness,  as  no  appreciable  departure  from  nominal 
width  or  variation  in  parallelism  is  permitted. 

From  the  second  grinding  the  rings  go  to  the  load- 
ing bench  where  they  are  put  on  to  mandrels  for 

the  first  grinding  operation  on  the  periphery.  Here  a 
row  of  round  castings,  each  one  having  an  irregular- 
shaped  hole  in  the  center,  are  firmly  fastened  to  the 
bench  by  lag  screws.  The  mandrels,  one  of  which  is 
shown  loaded  at  A,  Fig.  3,  are  made  at  one  end  to  fit 
the  hole  or  recess  in  the  upper  face  of  the  above- 
mentioned  castings,  and  have  a  stout  cross  pin  through 
this  end  so  that  when  they  are  stood  upright,  as  in 
a  socket,  they  will  resist  any  turning  movement  that 
may  be  brought  to  bear  upon  them.  A  mandrel, 
unloaded,  is  shown  in  a  socket  at  B. 

The  collar  at  this  end  of  the  mandrel  is  permanent 
and  is  turned  to  a  diameter  a  trifle  under  the  nominal 
size  to  which  the  rings  are  rough  ground.  A  bushing 
of  cast  iron,  shown  at  C,  is  of  right  diameter  to  enter 
the  rings.  The  loose  collar,  D,  is  set  over  the  stack 
of  rings,  resting  upon  the  rings  and  not  upon  the  bush- 

ing.  A  nut  E,  with  its  hexagon  boss  fitting  the  large 

FIG.  4.     LOADING  THE  MANDRELS 

wrench  F,  when  set  up  as  in  Fig.  4,  holds  the  stack 
of  rings  firmly  by  endwise  pressure. 

As  will  be  remembered,  there  is  as  yet  no  finish  on 
the  inner  surface  of  the  ring  except  the  rough  grinding 
that  was  done  on  the  snagging  wheel.  The  bushing 
therefore  is  not  depended  upon  to  drive,  but  only  to 
center  the  rings.  A  stack  of  rings  from  the  side- 
grinding  operation  is  placed  on  the  table  of  an  arbor 
press  located  nearby,  a  bushing  is  placed  on  top  of  the 
stack  and  forced  in  by  the  ram  of  the  press. 

Some  of  the  rings  will  fit  loosely,  others  will  be 
tight,  and  occasionally  one  will  burst,  but  this  seldom 
happens  as  there  is  little  variation  in  the  castings. 
The  stack  of  rings  must  »:ontain  the  right  number  to 
make  a  cylinder  a  little  longer  than  the  bushing,  as 
it  is  the  clamping  pressure  between  the  collars  of  the 
mandrel  that  drives  the  rings  against  the  resistance  of 
the  cut. 

When  a  mandrel  is  loaded  and  the  collars  tightened, 
as  in  Fig.  5,  the  loader  takes  it  to  the  grinding 
machines,  lays  it  in  a  rack,  and  takes  out  one  that  is 
full  of  rough-ground  rings.    Proceeding  to  the  loading 

PIG.   5.      A   LOADED 
MANDREL 

bench  he  unscrews  the  col- 
lar, lifts  off  the  bushing  and 

pets  it,  ring  and  all,  on  top  of 
ihe  stack  of  new  rings  which 
he  has  previously  placed  on 
the  table  of  the  arbor  press, 
as  at  Fig.  6.  One  movement 
of  the  ram  forces  the  bush- 

ing out  of  the  ground  rings 
and  into  th3  unground  ones. 

When  the  ram  is  raised  the 
ground  rings  are  brushed 
aside  into  a  box  while  the 

bushing,  with  its  contained 
load  of  unground  ones,  is 
ready  to  be  transferred  to 
the  waiting  mandrel  on  the 
bench.  The  whole  operation 
of  unloading  and  reloading 
the  mandrels  is  very  quickly 

performed  and  one  operator 
is  therefore  able  to  keep  several  grinders  busy. 

Following  the  rough  grinding  the  rings  go  to  the 
cutting  operation  where  they  are  split  and  the  ring 

becomes,  for  the  first  time,  a  "spring  ring." 
There  are  two  ways  of  splitting  a  spring  ring.  A 

double  cut  may  be  made  at  an  angle  of  45  deg.  (or 
any  other  angle)  across  the  section  of  the  ring,  remov- 

ing a  sufficient  amount  of  material  to  allow  the  ring 
to  close  together  as  much  as  may  be  necessary.  A 
ring  cut  by  this  method  will  have  a  continuous  narrow 
groove  for  the  escape  of  pressure,  even  under  the  most 
favorable  circumstances.  This  is  known  as  the  angle 

cut. 
The  other  method,  called  the  step  cut,  is  made  from 

opposite  sides  to  the  center  of  the  ring  section,  but  the 
two  cuts  are  offset  so  that  two  tenons,  each  of  half  the 
width  of  the  ring,  are  left  to  close  the  joint.  The  effect 
is  shown  in  Fig.  7,  the  full  lines  showing  the  cut  as 
first  made  and  the  dotted  lines  the  appearance  of  the 
joint  when  the  ring  is  closed  to  its  nominal  diameter. 

The  angle  cut  is  made  by  clamping  the  ring  on  an 
angle  plate  that  is  tilted  to  the  desired  angle,  usually 

FIG.   6. 
UNLOADING   AND  LOADING  A  MANDREL  AT  THE5 

S,A.ME  TIME 
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45  deg ,  the  angle  plate  being  attached  to  the  table  of 
a  hand-milling  machine  the  spindle  of  which  carries 
two  slitting  saws  spaced  the  right  distance  apart.  The 
step  cut  is  accomplished  quite  as  quickly  by  means  of 
the  machine  shown  in  Fig.  8. 

A  machine  is  used  having  the  same  movements  as  a 
hand-milling  machine  but  having  two  opposed  spindles 
carrying  small  end  mills.  The  two  spindles  do  not  lie 
in  the  same  line;  one  being  offset  above  the  other  a 
distance  that  slightly  exceeds  the  width  of  the  notch 
cut  by  one  of  the  mills.  The  ring  is  held  for  the  opera- 

tion by  being  clamped  to  the  vertical  face  of  the  angle 
plate  that  is  bolted  to  the  table  of  the  machine.  The 
endwise  adjustment  of  the  spindles  is  such  that  each 
mill  cuts  exactly  to  the  center  of  the  ring-section,  leav- 

ing the  ring,  after  the  passage  of  the  mills,  almost 
but  not  quite,  cut  in  two;  the  ends  being  still  joined 
by  few  thousandths  of  an  inch  of  metal  at  A,  Fig.  7. 

The  next  operation  is  performed  on  thin  elastic 
grinding  wheels  mounted  in  bench  grinding  heads  and 
running  at  high  speed.    Each  wheel  is  provided  with  a 

FIG. JOINT  OF   A  STEP-CUT  RING 

flat  table,  or  rest,  upon  which  a  ring  may  be  laid  at 

a  height  about  level  with  the  center  of  the  wheel,  the 

table  having  a  deep  notch  cut  into  the  side  nearest  the 

wheel  so  that  the  ring  when  sprung  open  can  be  passed 

onto  the  wheel,  as  if  the  latter  was  a  circular  saw,  and 

the  ends  of  the  ring  still  being  supported  by  the  table. 

The  rings  come  to  this  operation  with  the  ends  still 

held  together  by  a  very  narrow  band  of  metal.  As  the 

operator  picks  up  each  ring  he  gives  it  a  smart  blow 

against  the  comer  of  the  table,  causing  it  to  break 

apart  at  the  point  of  least  resistance.  He  now  spreads 

the  ring  open  with  his  finger  and  passes  the  severed 

ends  over  the  sides  of  the  wheel,  grinding  both  ends 

smooth  simultaneously  and  removing  any  slight  irreg- 

ularity or  raggedness  left  by  the  break.  He  then  holds 

the  ring  to  the  light  and  closes  it  as  far  as  the  joint 

will  allow,  noting  as  he  does  so  that  the  tenons  slide 

freely  upon  each  other  and  that  there  is  no  thickening 

of  the  ring  widthwise  when  the  joint  closes,  as  might 

easily  be  the  case  if  the  mills  were  not  properly  set  in 

the  preceding  operation.  If  any  trouble  exists  it  is  soon 

remedied  with  a  small  file,  but  this  is  seldom  necessary 

and  the  operator  places  the  ring  directly  into  the  load- 

ing device  for  the  final  grinding  operation. 

A  piston  ring,  to  be  round  when  in  a  cylinder,  must 

be  finished  upon  its  outer  surface  while  closed  in  to 

the  same  extent  that  it  will  be  when  in  the  cylinder  of 

a  motor,  therefore  the  loading  device  is  designed  to 

bring  about  this  condition. 

A  round  plate  with  radial  slots,  similar  to  the  face- 

plate of  a  lathe,  is  bolted  to  the  bench  in  a  horizontal 

position  handy  to  the  grinding  wheel  upon  which  the 

jointing  operation  is  done.  Attached  to  the  faceplate 

by  T-head  bolts  are  four  jaws  somewhat  like  those  of 

an  ordinary  lathe  chuck,  but  much  longer;  long  enough 
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FIG.   8.     MACHINE  THAT  MAKES  THE  STEP  CUT 

to  hold  twenty  i-in.  rings  at  once.  They  are  adjusted 
by  rapping  with  a  piece  of  soft  metal  and  held  in 
place  when  set  by  tightening  the  holding  bolts.  Their 
position  is  determined  by  means  of  a  dial  indicator 
mounted  to  turn  on  a  spindle  which  stands  upright  in 
the  central  hole  of  the  plate. 

The  mandrel  for  the  finish  grinding  is  the  same  as 
the  one  used  for  rough  grinding  except  that  no  bush- 

ing is  used.  Such  a  mandrel  is  placed  in  the  centra! 
hole  of  the  faceplate,  and  as  the  man  on  the  jointing 
operation  finishes  with  each  ring  he  squeezes  it  into 
the  jaws  of  the  loading  device,  pressing  it  against  the 
collar  or  against  preceding  rings  until  he  had  built 
up  a  stack  to  the  top  of  the  jaws.  He  then  puts  on 
the  loose  collar  and  nut  and  tightens  it  up  with  a 
wrench.  The  rings  are  thus  held  by  pressure  upon  their 
sides  in  the  position  that  they  will  occupy  in  their 
respective  motor  cylinders.  They  are  far  from  being 
round  at  this  stage,  but  the  grinding  operation  will 
make  them  so  and  at  the  same  time  will  reduce  them 
to  their  true  nominal  size. 

Situated  just  beyond  the  bench  oii  which  the  jointing 

and  loading  is  done  is  a  battery  of  Landis  plain  cylin- 
drical grinding  machines.  The  loading  and  unloading 

of  mandrels  is  taken  care  of  by  others,  leaving  the 
grinding  machine  operators  free  to  devote  their  entire 
attention  to  the  sizing  of  the  rings.  Both  snap  gage 
and  micrometer  are  used  on  this  work,  and  sizes  are  held 

within  very  close  limits. 
During  all  the  foregoing  operations  the  scale  remains 

on  the  inner  surface  of  the  rings.  No  work  has  been 
done  on  this  surface  except  the  snagging,  and  that  only 

FIG.    9.      BORING    INSIDE    DIAMETER    OF    RINGS i 



June  17,  1920 Get  Increased  Production — With  Improved  Machinery 
1283 

FIG.  10. INSPECTING  FOR  ROUNDNESS,  WHICH 
INVOLVES  DI.\METER 

for  the  purpose  of  removing  slight  irregularities  in  the 
casting.  The  final  machine  operation  on  the  rings  is 
therefore  the  boring  of  the  internal  diameter. 

This  operation  is  shown  in  Fig.  9,  where  may  be  seen 
one  of  several  lathes  adapted  to  this  work.  A  cast-iron 
cylinder  screwed  to  the  spindle  nose  of  the  lathe  is 
bored  accurately  to  the  nominal  diameter  of  the  rings 
they  are  to  handle.  The  operator  closes  the  rings  with 
his  fingers  and  springs  them  into  the  cylinder  until 
the  latter  is  full,  when  a  gland  is  put  on  the  outer  end 
and  clamped  tightly  with  nuts  on  the  studs  set  in  the 
end  of  the  cylinder. 

The  number  of  rings  a  cylinder  will  hold  depends  on 
the  width  of  the  rings;  usually  the  number  is  about 
twenty,  but  the  length  of  the  stack  of  rings  must  always 
be  a  trifle  greater  than  the  depth  of  the  cylinder,  or  a 

special  packing  piece  must  be  used,  so  that  the  pres- 
sure of  the  gland  will  come  upon  the  rings.  The  boring 

is  done  by  a  high-speed-steel  cutting  tool  held  in  a 
specially  large  boring  bar  rigidly  attached  to  the  lathe 
carriage. 

The  final  operation  on  the  rings  is  the  inspection  and 

oiling  to  prevent  rust.  The  inspector's  booth  is  shown 
in  Fig.  10,  with  the  inspector  giving  the  ring  the  sight 
test  for  roundness.  The  rings  are  tested  for  width 
and  thickness  and  are  finally  slipped  into  a  hardened- 
steel  ring  gage  that  is  ground  to  the  nominal  diameter 
of  the  ring.  The  inspector,  sitting  back  in  the  booth 
facing  a  frosted  glass  window  and  partially  protected 
from  the  light  by  cardboard  screens,  looks  for  an  open 
space  between  the  ring  and  gage.  If  light  appears 
anywhere  around  the  periphery  of  a  ring  that  ring  is 
rejected.  This  light  test  for  roundness  constitutes  also 
a  rigid  check  upon  the  diameter  of  the  ring,  for,  though 
any  ring  anywhere  near  the  nominal  size  would  go  in 
the  test  gage,  it  would  not  fail  to  show  light  somewhere 
around  its  periphery  unless  it  was  of  exactly  the  same 
size  as  the  gpge. 

A  Cam-Operated  Trimming  Die 
By  Chas.  M.  Brehm 

One  of  the  points  that  has  been  partly  neglected  since 
punching  machines  came  into  use  as  a  means  for  drawing 
sheet  metal  into  various  shell  shapes,  is  the  trimming 
operation.  The  writer  has  devised  the  die,  shown  in 
the  illustrations,  for  that  purpose  that  can  be  operated 
in  an  ordinary  punching  machine.  This  tool  uses  cams •'n  a  new  way. 

The  principal  point  of  interest  to  the  manufacturer 
is  that,  although  his  blanks  may  be  round,  square  or 
irregular,  he  can  get  an  increase  in  production  from 
one  hundred  to  as  high  as  four  hundred  per  cent  over 
the  present  system  of  performing  the  trimming  oper- 

ation. Although  the  die  is  cam  operated,  the  grinding 
of  the  die  throughout  its  life  does  not  effect  the  timing 
of  the  cams  in  any  way,  the  grinding  being  done  on  a 
plain  surface  grinding  machine,  the  same  as  an  ordinary 
blanking  die.  The  die  is  very  simple  in  construction, 
the  die  block  with  three  connecting  pins  for  holding 
springs  in  position  being  the  only  movable  parts. 
The  main  difference  between  this  and  the  old  cam 

die  is  the  die  block.  This  part,  as  a  whole,  is  supported 
by  springs  and  does  its  cutting  with  a  side  or  lateral 
movement  obtained  by  the  use  of  cams.  The  blank  to  be 
trimmed  is  placed  open  end  upward  in  the  die  block 
having  an  opening  the  same  shape  and  size  as  the  out- 

side dimensions  of  the  blank,  that  part  of  the  blank  to  be 
cut  off  extending  above  the  top  surface  of  the  die. 

On  the  downward  stroke  of  the  ram  a  punch  the  same 
size  and  shape  as  the  inside  dimensions  of  the  blank 
enters  the  blank,  but  is  prevented  from  going  below  the 
top  surface  of  the  die  by  means  of  studs.  The  die, 
during  the  cutting  operation,  has  a  lateral  movement 
from  three  directions,  varying  120  deg.,  and  the  punch 
is  capable  of  cutting  slightly  less  than  half  the  blank  in 
each  movement. 

Taking    the    movement    of    the    die    block,    as    the 

FIG.    1.      CAM-OPERATED   TRIJIMING    DIE   PLAN 
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FIG.  2.     CAM-OPERATED  TRIMMING  DIE  ELEVATION 

punch  holder  descends  with  the  stroke  of  the  ram,  the 
pressure  studs  Cl,  C2  and  CS  in  Figs.  1  and  2,  force  the 
die  block  A  down  on  its  springs,  holding  it  parallel  at 
the  same  time.  On  the  three  longer  side  faces  of  the  die 

block  A  are  cams  cut  in  such  a  way  as  to  operate  in  rota- 
tion, as  they  are  numbered.  With  the  stroke  of  the 

ram,  cams  1  and  IX  operate  first,  forcing  the  die  block 
toward  the  back  of  die  shoe,  this  operation  trimming 
slightly  less  than  half  of  the  blank.  Face  S  takes  the 
thrust  from  cam  action  of  1  by  being  undercut.  This 
can  be  plainly  seen  in  Fig.  2.  The  stroke  of  the  ram 
continuing  and  1  having  performed  its  full  function,  2 
and  2X  operate  while  1  takes  the  thrust;  and,  next  in 
order  3  and  3X  operate,  2  taking  the  thrust. 

In  Figs.  1  and  2  can  be  seen  the  punch  B.  This  piece, 
made  to  inside  dimensionus  of  blank  and  with  shear 
ground  on  side  next  to  cam  1,  never  goes  below  the 
top  surface  of  die  block.  This  relation  between  the 
punch  and  the  die  is  maintained  by  means  of  pressure 
studs  Cl,  C2  and  C3,  mentioned  above.  These  studs 
are  ground  parellel  and  are  left  longer  than  the  punch 
B.  This  difference  corresponds  to  the  clearance  between 
the  punch  and  the  die  in  an  ordinary  blanking  die  and 
varies  according  to  the  thickness  of  the  metal  from 
which  the  blank  has  been  dravvTi. 

In  Fig.  1  in  the  opening  in  the  die  block  A  can  be 
seen  the  top  of  the  threaded  stop  D,  Fig.  2,  which  deter- 

mines the  height  of  the  finished  blank.  This  stop,  locked 
when  the  die  is  in  use,  can  be  lowered  to  compensate 
for  grinding.  The  eight  small  hardened  studs  in  the  top 
of  the  stop  support  the  blank  during  the  trimming  oper- 

ation. In  the  center  of  this  stop  can  be  seen  the  spring 
ejector  E,  Fig.  1,  which  lifts  the  finished  product  partly 
out  of  the  die.  This  ejector  can  be  removed,  allowing 
compressed  air  to  be  used  to  remove  the  blanks. 

In  both  figures,  the  spring  pins  H  rest  on  the  edge 
of  the  blank  during  the  trimming  operation. 

In  Fig.  2  are  seen  the  springs  which  support  the  die. 

These  springs  rest  upon  plate  F  and  exert  their  ten- 
sion upward  against  plate  G,  which  is  fastened  to  die 

block  by  dowel  pins  and  screws.  By  removing  cam  IX, 
Fig.  1,  the  die  block  can  be  taken  from  the  die  shoe 
and  the  removal  of  plate  G,  Fig.  2,  leaves  the  die  block 
in  condition  for  surface  grinding  for  sharpening. 

In  certain  shaped  blanks,  it  has  been  found  neces- 
sary to  build  the  die  block  square,  the  cams  working  in 

rotation  around  the  die,  or  opposite  cams  working  in 
rotation,  as  first  1,  then  3,  2  and  h.  This  order  of  cam 
movement  is  governed  by  the  thickness  of  the  stock  or 
the  character  of  the  blank. 

In  trimming  some  pieces,  similar  to  electric-light 
sockets  where  a  tube  has  been  dravra  smaller  on  one 

end  than  the  other,  giving  it  two  diameters,  it  is  neces- 
sary to  reverse  the  punch  and  die  by  putting  the  punch 

below  where  it  has  the  side  or  lateral  movement  while 
the  die  is  fastened  to  the  press  slide.  This  style  of  die 
is  also  used  on  shells  that  have  portions  of  the  bottoms 
drawn  up,  making  an  internal  draw. 

Another  point  of  advantage  in  a  die  of  this  type  is 
that,  no  matter  how  thick  or  thin,  or  of  whatever  shape 
the  blank  may  be  drawn,  the  trimming  operation  does 
not  distort  the  form  of  the  piece.  Shells  for  electric 

sad  irons,  peculiarly  shaped  parts  for  electric  appli- 
ances, jobs  that  ordinarily  are  hard  to  trim,  are  as 

easily  trimmed  as  the  round  ones.  Blanks,  drawn  from 
extremely  thin  metal,  that  are  hard  to  hold,  owing  to 
the  probability  of  springing  them,  come  from  the 
trimming  operation  in  their  original  shape. 

Portable  Electric  Drill  Speeds 
Up  Shipbuilding 
By  George  F.  Paul 

One  of  the  latest  developments  of  post-war  activities 
in  shipbuilding  has  been  the  perfecting  of  a  special 
device  for  countersinking  ship  plates.  Button-head 
rivets  on  the  bottom  of  vessels  tend  to  retard  the  speed 
of  ships;  they  also  pick  up  obstructions  sudi  as  sea 
weed,  etc. ;  consequently  the  order  went  forth  that  these 
rivet  heads  should  be  countersunk  so  that  the  surface 
would  be  perfectly  flat,  making  a  rustproof  and  airtight 
joint.  The  machine  designed  for  countersinking  is  22 
in.  long,  weighs  125  lb.,  and  takes  direct  current  at 
220  volts.  Its  maximum  speed  is  125  r.p.m.  It  will 
countersink  holes  up  to  1  in.  in  diameter.  It  is  claimed 
that  a  l-in.  hole  can  be  countersunk  in  7  seconds.  In 
operation  the  plates  are  laid  out  on  the  floor,  and  in 
this  position  it  is  a  simple  matter  to  pass  the  buggy,  on 
which  the  drill  is  mounted,  from  one  hole  to  another 
as  the  work  progresses. 

COUNTERSINKING    SHIP   PLATES 
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WHEN  we  speak  of  production  planning  we  mean 
the  planning  of  each  individual  order  through 
the  plant  so  that  every  part  which  goes  into  a 

finished  assembly  will  reach  the  assembly  floor  in  propter 
time  and  amount  to  allow  continuous,  uniform  ship- 

ments of  the  finished  product  to  leave  the  plant. 
Before  this  condition  can  be  achieved,  it  is  necessary 

to  lay  out  the  machines  which  will  be  used  in  the  best 
sequence  and  in  proper  balance.  If  the  machines  are 
not  in  the  correct  sequence,  there  will  be  unnecessary 
trucking      and      probably       
snarled-up    production    due 
to  congestion. 

There  are  in  general  two 
ways  in  which  machine 
tools  may  be  grouped.  The 
old  idea  was  to  have  all  ma- 

chines of  a  type  together; 
that  is,  all  lathes  in  the 
same  department;  all  drill 
presses  in  another;  and  so 
on.  In  shops  doing  entirely 
special  work  to  order,  this 

"battery"  arrangement  is  frequently  the  most  economi- 
cal, but  inasmuch  as  it  is  seldom  advisabe  to  attempt  to 

plan  that  kind  of  work  definitely,  we  need  not  go  deeply 
into  the  arrangement  of  machines  under  this  plan. 

The  other  arrangement  consists  in  laying  out  ma- 
chines of  various  types  as  nearly  in  a  straight  line  as 

possible  and  in  the  order  in  which  they  will  perform 
their  operations  on  the  product.  In  this  way,  we  will 
have  approximately  a  department  or  unit  of  machines 
for  each  principal  part  of  the  product,  although,  of 
course,  it  is  often  possible  to  route  more  than  one  part 
through  a  given  department.  It  is  in  laying  out  the 
machines  in  units  that  greater  economies  may  be 
effected. 

.Advantages  op  Straight-Line  Production 

It  is  commonplace  nowadays  to  speak  of  straight-line 
production.  The  advantages  to  be  gained  from  pro- 

gressive production  in  as  near  a  straight  line  as  pos- 
sible are  too  obvious  to  need  argument.  The  practical 

obstacle  often  comes  when,  in  a  plant,  the  same  machine 
is  used  to  perform  two  or  more  operations  between 
which  other  operations  intervene.  If  neither  of  these 
operations  require  the  full  possible  capacity  of  a  tool, 
it  is  usually  most  economical  to  move  the  material  back 
to  the  machines  for  the  later  operation.  While  such 
a  procedure  breaks  into  the  ideal  straight-line  flow  of 
material,  it  is  preferable  to  purchasing  two  machines, 
each  of  which  may  be  in  operation  only  a  small  part 
of  the  time. 

VI.    Laying  Out  the  Machines 
In  the  present  installment  we  reach  a  phase  of 
the  general  subject  that  is  more  closely  related 
to  the  planning  department  than  anything  that 
has  gone  before.  Two  types  of  machine  layout  are 
discussed  and  an  actual  case  of  laying  out  a  plant 
is  taken  up  in  detail. 

(Part  V  was  published  in  the  June  3  issue.) 

A  group  of  machines  comprising  a  unit  is  able  to 
produce  quantitatively  in  accordance  with  the  capacity 
of  some  one  machine  or  group  of  machines  of  a  type, 
either  of  which  may  form  the  minimum  or  restricting 
point  in  manufacture  of  the  unit.  This  point  is  best 

known  in  shop  practice  as  the  "neck  of  the  bottle." 
It  therefore  becomes  necessary,  in  establishing  a  ma- 

chine unit,  to  know  thoroughly  the  operations  that  are 
to  be  undertaken,  principally  with  respect  to  the  amount 
of  time  required  by  each  operation. 

If,  for  instance,  the  work 

going  through  a  unit  dif- 
fers so  radically  that  on 

some  parts  certain  ma- 
chines are  not  used  at  all 

but  are  standing  idle,  the 

unit  is  apt  to  be  an  unprofit- 
able form  of  manufacture. 

Where,  however,  the  parts 

closely  resemble  one  an- 
other and  the  variations 

are  not  very  considerable, 
the  losses  of  time  resulting 

from  such  variations  are  generally  found  to  be  less  ex- 
pensive than  the  cost  of  handling  and  carting  the  same 

parts  from  battery  to  battery  in  the  old-fashioned  way. 
Before  a  unit  can  be  laid  out,  it  is  obviously  neces- 

sary to  know  accurately  the  time  required  by  each  ma- 
chine for  performing  its  operations.  This  requires 

careful  study  of  the  times  needed,  by  thoroughly  trained 
time-study  men.  In  one  plant  where  we  were  employed 
to  install  a  planning  system,  the  machines  were  already 
laid  out  on  the  unit  basis  for  progressive  manufac- 

ture. Unfortunately,  however,  the  machines  had  been 
selected  on  the  basis  of  incorrect  time  studies.  This 
was  true  in  all  departments.  The  department  most 
nearly  in  balance  was  that  turning  out  camshafts.  Here 
are  the  conditions  we  found  in  that  department. 

The  Limiting  Operation 

The  limiting  operation  in  making  camshafts  was  the 
first  polish.  By  maintaining  the  standard  of  output  to 
which  it  was  restricted  by  the  capacity  of  the  first 
polish,  the  unit  could  turn  out  about  360  camshafts 
per  day.  Obviously,  it  was  useless  for  the  other  units 
to  produce  more  than  360  pieces  per  day,  even  if  tooled 
up  for  greater  production.  It  should  be  apparent  that 
if  only  360  camshafts  can  be  produced,  it  is  useless  to 
average  450  crankshafts,  520  cylinder  blocks  and  so  on. 

In  other  words,  every  unit  is  dependent  upon  all  other 
units  and  the  maximum  capacity  of  each  unit  is  only  as 

great  as  the  capacity  of  that  unit's  restricting  operation. 
Any  unnecessary  excess  equipment  is  merely  taking 
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up  space  and  is  a  needless  in- 
vestment of  capital.  If  manned, 

the  added  equipment  adds  to 
the  labor  cost.  I  realize  that 
to  many  readers  I  may  seem 
to  be  laying  unnecessary  em- 

phasis on  an  obvious  subject, 
but  my  experience  has  taught 
me  that  more  plants  are  suf- 

fering from  under-production 
solely  because  of  one  or  two 
restricting  operations  than  for 
any  other  reason.  If  of  all  ma- 

chines in  a  unit  but  one  can  complete  500  operations 
in  a  day,  but  that  one  machine  can  complete  only  350, 
then  that  unit,  despite  its  500-piece  potentiality,  can 
still  only  turn  350  pieces.  If  all  the  other  units  turn 
out  600  pieces  each,  it  is  still  possible  to  turn  out 
only  350  complete  assemblies  per  day  because  of  one 
limiting  machine  hidden  away  down  in  a  single  unit 
This  condition  is  not  unusual.  It  is  so  important  that 
I  cannot  lay  too  much  stress  upon  the  need  of  carefully 
balancing  the  machines,  based  on  accurate  time  studies, 
before  any  attempt  is  made  at  further  planning. 

Placing  Machines 

It  is  thus  apparent  that  this  step  in  getting  greater 
production  is  worthy  of  careful  attention.  To  show 
just  how  the  correct  balance  of  machines  may  be  at- 

tained, thus  eliminating  "bottle  necks,"  I  am  going  to 
describe  the  methods  which  we  used  in  laying  out  the 
machines  for  the  Warner  Gear  Co.  This  plant,  while 
equipped  with  the  most  modern  machine  tools,  had,  be- 

cause of  lack  of  proper  space,  been  forced  to  expand 
irregularly.  Our  work  in  planning  the  production  was 
coincident  with  the  erection  of  new  factory  buildings, 
which  enabled  us  at  least  to  approximate  the  best  lay- 
out. 

At  the  very  first,  it  was  decided  to  group  the  ma- 
chines as  nearly  progressively  as  possible  in  order  to 

keep  down  the  trucking  expense  and  also  to  avoid  the 
trouble  which  existed  in  many  places  because  operations 
which  depended  upon  each  other  were  so  far  apart. 

In  order  to  place  these  departments  so  that  there 
would  not  be  an  over-abundance  of  one  kind  of  machine 
and  at  the  same  time  a  shortage  of  another,  we  first 
had  to  determine  the  total  volume  of  production  of  which 
the  shop  was  capable,  and  then  to  lay  out  the  shop 
accordingly,  utilizing  the  existing  machine  tools  as  a 
nucleus. 

A  conference  with  the  executive  gave  us  figures  for 
the  estimated  production  of  all  types  of  gears,  trans- 

missions, differentials,  controls,  clutches  and  so  on.  This 
information  enabled  us  to  lay  out  the  shop  so  that  it 
would  be  fitted  to  accept  orders  on  those  products  in 
the  quantities  which  it  was  expected  would  be  sold. 

A  chart  was  then  drawn  up  of  the  assemblies  which 
it  was  decided  to  manufacture,  to  show  the  individual 
parts  going  into  each.  With  this  we  were  able  to  group 
these  parts  which  were  standard,  and  determine  which 
standard  ones  were  used  in  more  than  one  assembly. 
This  .showed  us  the  quantity  of  parts  needed  to  meet 
the  maximum  production  and  was  the  basis  on  which 

we  worked  up  the  "load"  of  the  various  departments. 
For  each  part  we  now  made  up  a  routing  showing 

the  operations  in  the  correct  order.  The  sheet  on  which 
this  data  was  collected  is  shown  in  Fig.  27.  Due  to 
the  fact  that  the  time  studies  did  not  show  the  type 

Production  Routing  Sheet                        ^"*  ̂ ° 
Put  Name                                                                                                                          NUictmI 
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FIG.   27.     PART  ROUTING  SHEET 

of  machine  on  which  the  jobs  were  run,  we  found  it 
necessary  to  call  in  the  foremen  of  the  various  depart- 

ments and  get  their  advice  as  to  the  kind  of  machine 
which  was  to  be  used  for  each  operation.  At  the  same 
time,  the  operation  times  were  reduced  to  tenths  of  an 
hour  and  all  of  this  information  was  put  under  the  new 
routing  form,  Fig.  27. 

By  this  time  we  had  an  accurate  knowledge  of  the 
product  and  the  plant,  and  we  proceeded  to  lay  out 
the  departments  tentatively.  We  then  sorted  the  rout- 

ings into  these  departments,  keeping  work  with  a  simi- 
lar sequence  of  operations  in  one  department.  In  this 

way  we  classified  most  of  the  parts,  a  few  only  being 
left  which  did  not  seem  to  fit  any  of  the  departments. 
These  were  reserved  until  the  final  layout  was  made 
and  then  distributed  to  the  various  departments  to 
the  best  possible  advantage. 

Inasmuch  as  this  method  is  of  the  cut-and-try  kind, 
it  was  necessary  to  sort  the  routings  into  departments 
several  times  before  a  completely  satisfactory  layout 
was  obtained.    That  which  finally  evolved  was: 

1.  The  shaft  department,  consisting  of  screw  ma- 
chines, turret  lathes,  lo-swing  lathes,  engine  lathes, 

light  drill  presses  and  milling  machines.  Solid  gears 
were  made  in  this  department;  that  is,  gears  on  a 
shaft  throw-out,  steering-gear  tubing  and  so  on. 

2.  The  spur  gear  blank  departments  consisting  of  high 
power  drill  presses,  chuck  type  turret  lathes,  plug  type 
turret  lathes,  broaching  and  keyseating  machines.  In 
it  were  made  only  the  gears  with  holes  in  them. 

3.  The  retained  department,  very  similar  as  to  ma- 
chines to  the  shaft  department,  but  in  which  were 

manufactured  retainers,  differential  and  steering-gear 
cases  and  small  hand-screw  machine  work. 

4.  The  bevel  gear  blank  department,  consisting  largely 
of  heavy  turret  lathes  and  semi-automatics,  made 
bevel  ring  gears  and  clutch-driven  drums. 

5.  The  control  lever  department  composed  largely  of 
milling  machines  and  drill  presses,  handle  control  and 
brake  levers  and  all  of  that  class  of  parts  that  required 
only  milling  and  drilling  operations. 

6.  The  transmission  case  department  was  already 
lined  up  more  or  less  progressively.  We  rearranged 
the  machines,  however,  into  an  actual  progressive  line- up. 

7.  The  gear  cutting  department,  automatics,  grinding 
machines,  enameling,  assembly  and  stockrooms  were 
left  intact  with  the  exception  that  they  were  all  arranged 
so  that  the  work  might  flow  through  more  smoothly 
and  evenly. 

Economic  Distribution  of  Machines 

We  now  built  up  a  complete  card  index  of  every  ma- 
chine tool  in  the  plant.  We  have  found  that  it  is  not 

safe  to  take  any  existing  records  as  to  what  machine 
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partment  for  each  department.  Into  these  compart- 
ments were  sorted  the  cards  for  the  individual  machines. 

This  showed  us  which  machines  would  be  in  each  de- 
partment in  accordance  with  Fig.  28,  and  removed  the 

chance  of  assigning  the  same  machine  to  more  than 
one  deoartment. 

We  found  before  finishing  this  distribution  of  ma- 
chines that  we  were  going  to  be  short  of  the  equipment 

needed  to  come  up  to  the  estimated  production.  We 
figured  the  per  cent  increase  in  each  type  of  machine 
needed  and  from  these  figures  made  another  estimate 
as  to  the  per  cent  which  production  would  have  to  be 
reduced  in  order  to  make  the  possible  and  estimated 
productions  equal. 
We  then  went  through  the  sheets  and  recopied  them, 

with  the  weekly  production  reduced  by  the  estimated 
percentage.  The  time  required  for  this  production  was 
refigured  and  the  machines  redistributed.  On  this  at- 

tempt the  machine  tools  worked  out  very  nearly  cor- 
rectly. A  few  shortages  still  existed  for  which  addi- 

tional machines  were  purchased  to  bring  each  depart- 
ment into  the  needed  balance. 

Another  List  Drawn  Up 

Another  list,  Fig.  29,  was  now  drawn  up  for  each 
department,  showing  the  machines  in  that  department 
in  their  correct  order,  how  many  of  each  type  of  ma- 

chine was  required,  and  actual  machine  hours  avail- 
able and  the  machine  hours  needed  to  reach  the  esti- 

mated production.  Occasionally  the  same  type  of  ma- 
chine was  required  at  two  or  more  places  in  a  depart- 

FIG.    28.      FORM   FOR   LISTING   WORK   OP   EACH    MACHINE 

tools  are  in  the  plant,  as  these  records  seldom  check, 
because  of  unauthorized  moving  from  department  to 

department.  I  therefore  recommended  that  an  accurate, 

physical  count  be  made.  A  3  x  5-in.  card  was  made  up 
for  each  machine ;  also  a  card  for  each  type  of  machine. 
On  the  card  for  the  individual  machine  is  shown  the 
standard  name  of  the  machine,  its  capacity,  makers,  the 

floor  space  required  and  any  special  features  that  re- 
quire it  to  be  kept  for  certain  jobs. 

In  the  mean  time,  we  had  rough  forms  like  that  shown 
in  Fig.  28  printed  on  a  duplicating  machine.  We  used 
one  of  these  forms  for  each  department.  From  the 
routings  we  listed  on  the  forms  each  machine  in  its 
correct  order  and  under  each  machine  we  listed  all  of 

the  parts  which  had  operations  performed  on  that  ma- 
chine. We  also  listed  opposite  each  part  the  number  of 

operations  performed  on  it  by  that  machine,  the  time 

of  the  operation,  the  weekly  production  which  had  al- 
ready been  determined  as  desired,  and  the  machine 

hours  needed  to  attain  that  production.  If  a  part  had 

more  than  one  operation  on  the  same  type  of  machine, 

physically  widely  separated,  these  items  were  entered 

separately,  as  at  this  point  at  was  impossible  to  tell 
whether  or  not  certain  work  could  double  back.  The 
totals  of  these  machine  hours  showed  us  the  total  time 
necessary  for  each  type  of  machine  to  turn  out  the 
estimated  weekly  production.  This  process  of  course 
was  gone  through  for  each  department. 

Distributing  the  Existing  Equipment 

We  were  now  in  a  position  to  distribute  the  existing 
equipment  over  the  new  departments.  To  do  this  we 

used   a   file   having   separate   compartments,   one   com- 

vhach/ne  tool  list 
departme:ntal 

TYPE  or  A4ACH/NE 

-»-J,-Bar- 

■  MTarnar  &  Swaiey- 

J  &   Chuck   

-*6- 

Canterlng  Mach. 

!♦"   Lothe   

-Morton  Grinder     6"   x  3g" 

-Reed  Prentiat   

— Lo-awing  Lathe    

Drill  preaa     22"   
-High  Sp.    Drill  press   S  sp. 

^l.andla  Threader   

Jlorton  flrindar   10"  x  36" 
— farncr  Swazee   

Chard   Lathe        16"   

Tapper   — 
-LoSwlng   Lathe   

-flahar  oil  Groover- 

J  tfc,  Bar   — — 

•Bartoar  Coleman- 

-Sorev  Teed  11111- 

-Ihltna/  Hand  Hlll- 
■Bonoh 

-tipaad  Brill   

MACHINE  NO'S. 

0303-5-6-9-10-12- 

373-379-0381   
0314-0318-393   

27a   

292-293-a09   

0600   

306-307   
3i5-333-3«-3««- 

44   

73   
0323   — 

651   

355   285-«89   

25   
314-392   — 

276   — 

566   
420-428-489-435- 

442   

0  S 

33 

HOUffS 

-672   

—2t*r  — 

-336  — 
-112  — 

-33«  — ■ina  — 

—  448  ■   
-33«— 

-112  — 

-112  — 

—112  — 

-iia  — 

-112   -224  — 

-112  — 
-ui  — 

-112  — 

-112- 

-448- 

112- 

MACHINE 

MOUfiS 

609.9- 

I8S.9- 241.3- 

-74.2- 

276.7- 

-74.8  - 

337.6   

-68. fi- 

lls.7- 

-73-5 

-91. S- 

-30.0- 

«33.2- 

-  50. fl- 

ue.3- 

-63.5-H 

-2.6- 

424,6- 

-52.5- 

130  — 

110.0- 

FIG.    29.      FORM  SHOWING   TOTAL  WORK   OF   MACHINES 
IN   DEPARTMENT 
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ment.  If  the  total  time  required  by  both  operations 
was  less  than  that  furnished  by  one  machine,  the  re- 

quirements were  combined,  it  being  better  to  allow  that 
part  of  the  work  to  double  back  at  some  time  in  its 
course  than  to  purchase  an  additional  machine,  a  large 
part  of  whose  time  would  be  wasted.  Where  this  was 
necessary,  the  machine  which  doubled  up  on  operations 
was  placed  at  a  point  most  convenient  for  both. 

Layout  According  to  Floor  Space 

At  this  point  we  knew  the  number  and  type  of  ma- 
chines needed  to  attain  the  given  production  and  the 

order  in  which  it  was  desirable  that  they  be  laid  out. 
We  now  obtained  an  accurate  floor  plan  of  the  plant, 

on  which  we  laid  small  pieces  of  cardboard  cut  to  scale 
to  represent  the  floor  space  taken  by  machines.  They 
were  arranged  in  the  order  already  determined. 

We  called  upon  all  foremen  who  were  inteiested  and 
who  were  in  a  position  to  give  criticism  to  go  over  the 
layout,  and  after  everybody  was  satisfled  the  prints  were 
turned  over  to  the  millwright  department  to  guide  it 
in  moving  and  placing  the  machines. 

In  making  the  final  layout  it  is  absolutely  necessary 
that  the  floor  plan  be  accurate  and  sufficiently  in  de- 

tail. It  must  show  everything  which  could  possibly 
affect  in  any  way  the  placing  of  the  machines.  For 
instance,  in  one  case  we  found  that  a  ventilator  oper- 

ating device  not  shown  on  the  plans  was  so  located  on 
a  column  that  were  the  machine  located  as  planned  the 

operator  would  be  inaccessible.  This  frequently  hap- 
pens with  switches,  panel  boxes  for  the  lighting  sys- 
tems and  so  on.  Even  a  drain  pipe  may  cause  a  machine 

to  be  pet  out  a  little  farther  than  expected. 
If  these  points  are  not  known  beforehand  and  the 

solution  for  the  difficulties  are  left  to  the  men  who 
place  the  machines,  they  are  more  than  apt  to  take 
liberties  with  other  machines  which  should  be  placed 
absolutely  as  indicated.  In  this  particular  instance,  this 
happened  when  the  millwrights  allowed  a  trifle  too 
much  space  between  the  machines  which  resulted  in 
our  being  unable  to  place  the  last  machine  in  the  row. 

If  changes  in  the  layout  are  needed  they  should  be 
dated  and  the  attention  of  all  concerned  called  to  the 
changes.  The  layout  blueprint  should  not  only  be  to 
scale,  but  all  possible  dimensions  should  be  shown.  This 
facilitates  the  placing  of  the  machines,  as  generally 
the  men  who  do  the  moving  are  inexperienced  in  read- 

ing even  the  most  simple  blueprints.  We  have  even 
found  it  well  to  go  to  the  expense  of  laying  out  the 
exact  location  of  each  machine  on  the  floor  itself  with 
paint  or  chalk.  Even  after  doing  this  it  is  necessary 
to  watch  the  millwright  gangs  closely  to  see  that  they, 
place  the  machines  properly. 

Plans  Seldom  Go  Smoothly 

It  would  seem  that  so  carefully  worked  out  the  plan 
would  enable  the  placing  of  the  machines  in  the  new 
departments  to  go  smoothly.  It  seldom  does,  however, 
for  even  though  the  foremen  are  called  into  conference 
in  the  first  place  there  are  a  lot  of  things  that  they  do 
not  remember  or  visualize  until  the  physical  move  is 
being  made. 

Although  when  we  made  up  our  index  of  machines 
we  had  placed  against  each  one  all  of  the  special  in- 

formation concerning  it,  we  would  find  the  foremen 
later  thought  of  lots  of  other  tricks  they  had  forgotten 
and  which  forced  us  to  use  different  machines  from  the 
ones  we  had  already  picked  out.    Usually,  however,  this 

will  not  affect  the  layout  at  al\,  as  the  machine  the  fore- 
man wants  can  usually  be  substituted  for  the  machine 

reserved  for  the  space.  Such  changes  at  a  late  hour, 
however,  do  cause  considerable  confusion.  Great  care 
in  collecting  information  on  all  of  the  uses  of  each 
machine  will  well  repay  the  effort. 

It  is  my  opinion  that  the  plant  equipped  with  more 
or  less  antiquated  machines  which  are,  however,  care- 

fully balanced  and  laid  out,  is  more  likely  to  get  eco- 
nomical production  than  another  plant  equipped  with 

the  very  latest  in  machine  tools  but  whose  units  are 

hampered  by  "bottle  necks." 
In  a  single  plant  manufacturing  gasoline  motors,  for 

which  we  installed  a  planning  system,  the  goods  in 
process  inventory  was  reduced  from  $3,000,000  to 
$1,000,000  in  spite  of  increased  sales.  This  saving  was 
at  least  50  per  cent  due  to  balancing  the  machines.  The 

high  "goods  in  process"  inventory  had  been  caused  by 
the  large  number  of  parts  lying  around  the  plant  wait- 

ing for  other  needed  parts  which  were  being  held  up, 
due  to  a  single  machine  restricting  the  capacity  of  a 
unit  as  a  whole.  What  is  the  use  of  offering  wage  in- 

centives to  the  workmen  to  increase  their  production 
and  getting  this  increased  production,  when  the  parts 
which  are  made  cannot  be  put  into  an  assembly  because 

it  is  physically  impossible  to  turn  outthej-equired  num- 
ber of  other  parts  on  the  existing  equipment? 

Finding  the  Length  of  a  Common 
Tangent 

By  Henry  R.  Bowman 

The  following  problem  came  up  at  the  office  and 
appeared  diflScult  at  first  sight  but  the  solution  is  very 
simple.  Given  the  radii  A,  B,  Fig.  1,  the  distance 
between  their  centers  C,  and  their  arc  tangents  D,  to 
find  the  length  of  the  connecting  tangent  x.  As  the 
radii  are  at  right  angles  to  the  required  tangent  they 
will  evidently  be  parallel  to  each  other  and  by  adding 
them  we  obtain  the  side  of  a  right  triangle,  Fig.  2,  of 
which  the  side  y  can  be  found  by  the  equation: 

2/  =  VCA  —  D  +  B)'  +  (7    therefore 

X  =  \/[i/  +  A  +'B][2/  —  (A  +  B)] 

FIGS.   1  AND  2.      DIAGRAMS  FOR  SOLVING  THE  PROBLEM 
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A  Glance  at  the  Industrial  Situation  in  Italy 
By  JOHN  B.  WOODS 

This  article  on  foreign  conditions  deals  with 
the  establishment  of  modern  industry  in  Italy, 
especial  attention  being  given  to  the  development 

of  Italy's  ivaterpower  for  the  generation  of  elec- 
tricity/. Conditions  during  the  war  just  passed 

and  the  prospects  for  American  trade  in  Italy  are 
well  covered. 

ITAL"^  is  a  land  of  electricity.  Throughout  the mountain  regions  and  even  down  in  the  plains  all 

the  litt'.e  hamlets  boast  of  electric  street  lights  and 
cheap  current  for  house  use.  The  almost  limitless 

abundance  of  water  power  is  the  source  of  Italy's  recent 
industrial  development  and  her  hope  for  a  glorious 
future.      The    twentieth    century    had    witnessed    her 

of  north  Europe,  with  their  iron  and  coal,  grew  into 
industrial  giants  and  their  importance  increased  as  the 
application  of  steam  to  machinery  increased.  But  Italy 
had  almost  no  coal  or  iron  at  all.  Thus,  though  protec- 

tive tariffs  might  keep  alive  enough  industi-y  to  supply 
part  of  the  domestic  needs  with  the  use  of  imported 
coal  and  iron,  she  could  not  hope  to  compete  for  business 
in  the  markets  of  the  world.  Still,  her  land  was  densely 
peopled  and  agriculture  alone  could  not  suffice  to  support 
all  of  her  families. 

Then,  two  influences  began  to  work,  and  strangely 
enough  they  operated  in  harmany.  A  flood  of  emigra- 

tion commenced  to  the  new  lands  of  North  and  South 
America,  and  a  movement  in  the  direction  of  industrial 
development  got  under  way.  It  has  been  said  that  Italy 
lacked  the  capital  with  which  to  finance  manufacturing. 
This  probably  was  true  in  a  measure,  but  the  emigrants 

A  KUXNED  FACTOKY  IN  THE  TIAVE  VALLEY 

appearance  among  the  manufacturing  nations  after  a 
rather  long  period  of  lethargy.  She  had  made  great 
strides  in  development  of  her  power  sources,  at  the 
same  time  showing  a  growing  feeling  of  national 
solidarity.  Then  came  the  war,  and  this  served  to  bind 
the  men  of  the  land  in  closer  bonds.  The  problems  of 
peace  are  now  upon  her,  and  when  she  at  last  emerges 
from  the  mixup  of  settling  boundaries,  her  industrial 
needs  will  be  greater  than  ever  before.  She  will  need 
to  continue  to  broaden  her  production  of  electrical 

energy,  and  also  she  will  require  equipment  for  utiliz- 
ing this  power  in  the  manufacture  of  goods  for  her 

own  and  foreign  markets. 

The  Beginning  of  Modern  Industry  in  Italy 

The  industrial  history  of  Italy  is  strangely  interest- 
ing, and  shows  vividly  how  important  the  application 

of  electricity  to  supplying  human  wants  has  become. 
After  the  discovery  of  the  western  hemisphere  and 
the  consequent  swing  of  the  flood  of  commerce  from 
the  Mediterranean  to  the  Atlantic,  the  ancient  trade 
fenters  of  Italy  were  all  but  deserte.l.     The  countries 

earned  much  money  in  their  new  homes,  and  sent  it 
back  to  the  mother  country  in  sums  equal  to  one-fifth 
of  the  yearly  production  of  wealth  of  the  entire  nation. 
At  the  same  time  the  pressure  of  over-population  was 
relieved.  Thus,  with  additional  capital  to  support  it, 
the  manufacturing  movement  grew  by  leaps  and  bounds, 
it  being  founded  on  the  harnessing  of  the  energy  of 
the  swift  streams  in  the  rocky  fastnesses  of  the  Alps 
and  the  Appenines. 

The  Adoption  of  Hydro-Electric  Power 

In  1892  the  Anglo-Roman  Society  made  the  first 
installation  of  an  electrical  power  plant,  developing  the 
possibilities  of  the  Cascade  Tivoli  near  the  city  of 
Rome.  Before  this  time  the  country  had  few  rail- 

roads and  practically  no  industrial  centers  except  at 
a  few  seaport  cities,  chiefly  in  the  southern  part.  At 
present  Italy  ranks  as  the  foremost  nation  of  Europe 
in  respect  to  the  use  made  of  her  water-power  resources. 
With  the  Alps  at  the  northern  end,  and  the  ridge  of 
mountains  extending  lengthwise  through  the  peninsula 
as    stream    sources,    her    geographical    conditions    are 
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almost  ideal  for  realizing  the  most  from  her  generating 
stations  with  comparatively  short  transmission  lines. 
Following  the  first  installation  came  others  in  rapid 
succession,  and  in  a  short  time  the  dizzy  mountains 
were  scaled  by  electric  railroads.  During  the  war  the 
military  engineers  even  built  an  electric  trolley  line, 
twelve  miles  long,  to  t?e  top  of  Asiago,  and  operated 
trucks  by  electricity  over  a  splendid  rock  highway  for 
handling  men  and  supplies  to  the  heights. 

Natural  water  courses  often  were  made  more  produc- 
tive by  the  construction  of  storage  lakes,  and  pipe  lines 

were  laid  to  conduct  the  'liquid  coal"  to  favorable  gen- 
erating station  sites.  In  brief,  power  was  obtained  in 

great  abundance  for  transportation,  for  lighting  human 
habitations,  and  for  turning  the  wheels  of  industry. 
And  along  with  the  power  came  factories  for  the  pro- 

duction of  many  things.  Textile  and  woolen  mills 
sprang  up.  The  old-time  paper  industry  took  on  new 
life  and  regained  much  of  its  former  prestige  on  a 
modern  basis;  mechanical,  metallurgical  and  chemical 
enterprises  were  begun  and  carried  on  with  success; 
sugar  refineries  and  packing  plants  came  in  to  take 

care  of  the  soil  products  that  formerly  constituted  prac- 
tically the  sole  support  of  the  nation  except  for  the 

quarries — and  with  improved  means  of  transportation 
the  quarries  became  more  productive  of  wealth. 

Industrial  Problems  Before  the  War 

There  were  disadvantages  to  confront  the  manufac- 
turer in  addition  to  the  lack  of  iron  and  coal.  Really 

the  lack  of  iron  did  not  cause  so  much  hardship  as  the 
coal  problem,  for  the  cost  of  importing  metals  was  not 
so  great  in  relation  to  the  quantities  required  and  their 
values  as  was  that  of  coal.  However,  the  high  tariff 
on  iron  did  spell  trouble,  and  this  high  import  duty 
applied  in  even  greater  measure  upon  machinery  from 
outside.  Labor  became  a  costly  item,  for  the  growth 

of  unions  and  the  departure  of  hundreds  of  thousands 

of  young  Italians  each  year  for  other  lands  worked 
together  to  raise  wages. 

There  is  some  difference  of  opinion  among  those  who 
are  familiar  with  conditions  in  Italy  with  respect  to 
the  wage  question.  Some  observers  point  to  the  fact 
that  the  capital  of  the  country  is  concentrated  in  a 
relatively  small  body  of  people,  and  that  they  have  been 
able  to  keep  wage  standards  low  in  comparison  with 
other  lands.  However,  standards  were  low  in  all  parts 
of  Europe  before  the  war,  and  evidently  Italian 
proprietors  did  suffer  to  some  extent  from  high  labor 
expense.  But  they  did  possess  cheap  power,  and  this 
advantage  increased  with  the  exploitation  of  the  water 

courses  until  it  all  but  outweighed  the  counter  consider- 
ation. And  then  came  the  series  of  international  com- 

plications which  resulted  finally  in  a  crystallization  of 
national  sentiment  in  favor  of  the  Allies,  and  Italy  came 
in  to  form  a  portion  of  the  armed  circle  surrounding 
the  Central  Powers. 

Industry  During  the  War 

Certain  things  she  lacked  and  certain  things  she 
possessed  to  give  to  the  struggle.  Her  sons  came  back 
from  the  Americas  to  fight,  bringing  with  them 
increased  respect  for  western  ways,  particularly  with 
reference  to  the  use  of  machinery.  The  Allies  poured 
iron  and  coal  into  the  southern  ports,  and  the  manu- 

facturing facilities  of  the  nation  were  directed  into 
the  production  of  war  equipment.     Being  naturally  of 

an  inventive  tendency,  the  Italian  had  progressed  far 
in  the  field  of  automobile  construction  and  in  aero- 

nautics, and  the  wrr  served  to  quicken  this  activity. 
The  motor-vehic'e  and  airplane  factories  of  the  southern 
cities  were  brought  to  a  high  plane  of  productivity 
under  pressure  of  military  needs.  A  world-wide  ship- 

ping crisis,  together  with  the  newly  enlivened  interest 
in  the  Italian  Navy,  speedily  brought  to  unprecedented 
prosperity  the  shipbuilding  yards  of  the  coast  towns. 
And  the  manufacture  of  munitions  called  for  emergency 
development  of  ordnance  and  chemical-producing  plants. 
In  short,  Italy  went  through  the  same  feverish  indus- 

trial growth  as  the  other  involved  nations,  with  the 
main  difference  that  she  was  in  a  great  measure 
dependent  upon  her  friends  for  some  of  the  most 
important  basic  raw  materials. 

Her  electrical  accomplishments  in  the  northern  moun- 
tains and  the  new  industrial  region  of  the  Piave  stood 

her  in  good  stead  during  the  progress  of  the  conflict, 
but  she  suffered  severely  from  the  destruction  that  came 
with  the  disastrous  Austrian  advances.  It  has  been 

roughly  estimated  that  20  per  cent  of  the  manufactur- 
ing facilities,  including  power  plants,  suffered  loss  in 

varying  degrees.  Perhaps  this  figure  is  too  high,  but 
there  were  serious  losses,  which  must  be  made  good 
in  the  reconstruction  period.  The  cost  of  war  was 
heavy,  naturally  enough,  and  like  the  other  nations, 
Italy  must  look  to  increased  industrial  activity  in  the 
next  few  years  to  rebuild  her  own  devastated  regions 
and  to  retire  the  debts  of  war.  Thus  her  problem  is  to 
restore  what  has  been  lost  and  to  go  on  from  that  point, 
broadening  the  productivity  of  the  nation  by  strength- 

ening the  industries  which  were  well  advanced  before 
the  war  and  by  developing,  so  far  as  may  be  possible 
in  peacetime,  the  plants  which  were  nourished  on  mil- 

itary orders.  Motor  vehicles,  airplanes,  marine  con- 
struction, and  the  products  of  machine  shops  may  rank 

ahead  of  her  textiles  and  building  stone  in  the  future 

Equipping  Italian  Industry 

The  machinery  used  before  the  war  was  antiquated 
and  slow  when  considered  from  the  American  point  of 

view,  hence  new  equipment  is  desirable.  The  cost  bar- 
rier militates  in  favor  of  Austrian  and  German  equip- 

ment as  against  American  for  two  reasons:  That  of 
long  freight  haul  is  natural,  but  there  has  also  been 

a  tendency  throughout  Eui-ope  to  buy  general-purpose 
machinery  from  the  near  neighbors  because  it  is  lower 
in  price  than  our  own.  Special  machines  for  special 
purposes,  produced  by  Yankee  makers,  have  been  in  high 
favor  over  there,  and  the  Continental  manufacturers 
have  been  glad  to  get  them  even  at  higher  prices.  But 
Italy  needs  a  great  deal  of  new  machinery  and,  with 
abundant  power  at  fairly  cheap  cost,  she  should  be  able 

to  use  our  general-pui'pose  types  to  good  advantage. 
The  labor  situation  being  what  it  is  after  the  losses 
of  war  and  the  unrest  of  indefinite  peace,  our  automatic 
devices  should  constitute  powerful  selling  features. 

With  all  their  electrical  stations  the  people  of  Italy 
are  almost  unacquainted  with  many  of  the  mechanical 
aids  which  we  consider  essential  to  everyday  living. 
Thus  there  is  a  field  for  education,  which  can  be 
developed  by  the  establishment  of  distribution  facilities 
for  many  kinds  of  small  machines  which  can  be  oper- 

ated by  electricity.  These  range  from  purely  domestic 
contrivances  to  small  wood-  and  metal-working  equip- 

ment for  artisans  and  merchants. 
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Commerce  does  not  remember  hostilities  when  prices 
are  low.  Even  the  Belgians,  with  their  long-nursed 
hatred  of  all  things  German,  were  obliged  to  purchase 
great  quantities  of  merchandise  from  the  late  enemy 
because  their  prices  were  too  reasonable  to  be  disre- 

garded. Perhaps  the  peop'e  of  Italy  are  divided  in  their 
attitude  toward  the  United  States  at  this  time:  They 
feel  grieved  about  certain  things,  yet  they  entertain 
warm  regard  for  this  country  as  a  result  of  the  opinions 
of  their  returned  sons  and  because  of  our  coming  into 

the  war.  However,  ';hey  are  in  need  of  industrial  equip- 
ment and  they  probably  will  buy  it  from  the  makers 

who  offer  the  most  for  the  money  without  regard  to 
sentiment.  The  exchange  situation  still  remains  a 
handicap,  to  be  offset  by  such  factors  as  high  quality 
and  far-reaching  service,  with  long-time  payments 
almost  a  necessity.  Then  there  is  the  nebulous  belief 
that  something  will  be  done  some  time  to  stablize  inter- 

national finance. 

But  there  is  opportunity  in  Italy,  and  it  may  be  well 
worth  while  for  American  firms  to  investigate  the  field 
from  an  engineering  angle,  by  putting  men  over  there 
to  study  requirements  and  possibilities  of  co-operation. 
We  have  much  to  give  them  in  the  way  of  industrial 

planning,  with  respect  to  co-ordination  of  methods  and 
machines  so  as  to  obtain  the  biggest  outputs  with  the 

least  investments  in  costly  equipment.  Good  advertis- 
ing can  do  much  to  build  up  interest  in  the  wonderfully 

efficient  machines  built  in  this  country,  if  it  is  done  in 
such  a  way  as  to  appear  entirely  natural  and  credible. 
And  without  doubt  there  is  a  field  for  the  power-plant 
engineer  over  there  as  a  rebuilder  of  ruined  stations 
and  a  pioneer  along  undeveloped  waterways,  especially 
if  he  is  backed  by  a  high  type  of  generating  equipment 
such  as  is  made  in  this  country.  The  industrial  future 
of  Italy  appears  to  be  founded  upon  electricity,  and  the 
engineers  of  America  are  particularly  well  equipped  to 
help  them  go  far,  as  our  ovm  experience  during  the  past 
two  decades  has  been  largely  that  of  generating  current 
and  perfecting  machinery  to  be  turned  by  it. 

The  Navy  Yard  at  Charleston,  S.  C. 
The  Navy  Yard  at  Charleston,  S.  C,  in  common  with 

all  the  other  yards,  greatly  increased  its  activity  during 
the  war.  Handicapped  in  almost  every  way,  from  loca- 

tion to  power  equipment,  it  still  managed  to  make  a 
very  fair  showing.  And  the  close  of  the  war  leaves 
it  very  well  equipped  for  future  operations,  especially 
with  regard  to  power  plant  and  machine  tools.  There 
are  also  two  marine  railways  and  a  fair-sized  dry  dock 
which  enable  several  vessels  to  be  handled  at  once,  if 
they  are  not  too  large.  At  present,  the  memorable 

Olympia,  which  was  Admiral  Dewey's  flagship  at 
Manila,  is  in  for  repairs. 

The  principal  drawback  to  the  yard  is  its  location. 
It  is  not  only  seven  miles  from  a  city,  which  has  inade- 

quate car  service,  but  Charleston  itself  is  far  from  ideal 
as  a  mechanical  center.  There  is  no  manufacturing  in 
Charleston,  and  it  is  almost  safe  to  say  that  there  are 
no  mechanics  except  those  employed  in  the  navy  yard. 

Living  conditions,  especially  housing,  are  very  bad 
from  the  standpoint  of  the  mechanic  who  is  accustomed 
to  the  conveniences  and  the  sanitation  of  manufacturing 
cities,  and  it  was  not  easy  to  get  good  men  to  come 
to  the  city  even  during  the  war.  The  attitude  of  the 
city  seems  to  be  to  resent  either  suggestions  or  criti- 

cisms and  to  be  entirely  self-satisfied  with  present  con- 

ditions.    This  does  not  add  to  the  joys  of  managing  a 
yard  at  this  place. 

All  these  adverse  conditions  make  it  very  difficult  for 
any  commandant  or  other  manager  to  secure  efficient 
operation  of  the  shops.  And  this  is  made  doubly  hard 
by  the  present  uncertainty  as  to  navy  yard  activities. 
The  lack  of  a  definite  policy — the  lack  of  present  funds 
and  the  uncertainty  as  to  future  activities,  add  to  the 
problems  of  management.  When  it  becomes  necessary 
to  lay  men  off  for  lack  of  money  to  pay  them,  they  are 
practically  lost  forever,  as  it  becomes  necessary  for 
them  to  go  out  of  the  state  to  find  employment  in 
mechanical  lines.  And  present  funds  are  running 
so  low  that  it  has  become  necessary  to  do  many 
uneconomical  things  to  save  the  expenditure  of  ready money. 

Where  $43,000  Went  to  Pot 

To  make  matters  worse,  the  yard  has  just  been  put 
to  an  unnecessary  expense  of  $43,000  through  the  lack, 
not  only  of  co-operation,  but  of  common  courtesy,  on 
the  part  of  the  sister  branch  of  the  service.  The  Army 
had  a  huge  warehouse  near  Charle.ston  which  was  never 
fully  utilized.  A  portion  of  this  had  been  used  for  the 
storage  of  surplus  material  by  the  Navy,  this  material 
being  that  which  is  now  to  be  sold  to  the  highest 
bidder.  As  stored  it  could  be  readily  seen  by  prospec- 

tive customers  and,  on  purchase,  could  be  loaded  directly 
on  cars  for  shipment. 

Before  it  could  be  sold,  however,  the  Navy  was 
ordered  to  remove  all  its  stores  within  a  given  time. 
No  extension  of  time  or  revocation  of  the  order  could 
be  secured  and  the  material  had  to  be  moved  to  the 
Charleston  Navy  Yard  and  stored  in  the  hangars  built 
for  kite  balloons.  This  took  $43,000  out  of  the  navy 

yard's  budget  and  it  will  cost  additional  thousands 
before  the  material  is  finally  sold  and  shipped.  This 
$43,000  plus,  would  not  only  help  the  yard  do  a  lot  of 

necessary  work,  but  means  $43,000  of  taxpayers'  money 
worse  than  wasted.  It  emphasizes  the  need  of  the  same 
kind  of  real  co-operation  between  the  Army  and  Navy 
that  we  expect,  and  get,  in  a  well  organized  manufac- 

turing plant.  It  also  emphasizes  the  cost  of  war  and 
war  establishments,  which  it  is  always  well  to  bear 
in  mind. 

The  commandant  at  the  Charleston  Navy  Yard,  Rear 
Admiral  Edwin  A.  Anderson,  has  some  real  problems, 
as  already  outlined.  But  he  is  apparently  securing  the 
co-operation  of  his  shop  force  by  frank  and  open 
methods,  and  this  will  go  far  toward  offsetting  other 
unfavorable  conditions.  Any  man  in  the  yard  can  see 
the  Admiral  personally  with  the  minimum  of  formality 
and  delay.  This  attitude,  particularly  at  this  time  and 
with  the  undercurrent  of  unrest  now  abroad  in  the  land, 
indicates  a  good  grasp  of  the  new  industrial  problems 
we  are  facing.  It  is  interesting  to  note  that  evidences 
of  co-operation  are  already  apparent  and  really  helpful 
suggestions  are  coming  in  from  men  in  the  shops. 

This  yard  has  handled  repairs  to  former  German 
ships,  built  mine  sweepers,  as  well  as  destroyers  and 
gun  boats.  The  turbines  were  built  complete,  including 
reduction  gearing,  which  gives  some  idea  of  the  present 
machine  equipment.  Among  Rear  Admiral  Anderson's 
assistants  are:  Commander  John  W.  Woodruff,  Con- 

structor; Shop  Superintendent  Lieut.  A.  A.  Smith  and 
Master  Machinist  MacLaughlin.  Together  they  are  suc- 

ceeding under  conditions  which  would  try  *he  mettle  of 
men  in  any  line  of  work. 
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A  Comparative  Test  of  High-Speed  Steels— IV 
By  a.  J.  LANGHAMMER,  M.E. 

Industrial  engineer,  Thompson  &  Black,  engineers  and  accountants,  New  York  and  Detroit. 

In  this  installment  the  chemical  composition, 
microstructure  and  nuiniifacturing  methods,  which 
distinguish  the  really  superior  brands,  are  given. 
Having  these  data  it  is  perfectly  feasible  for  the 
metallurgist  in  the  smaller  shops  to  determine  the 
steel  best  suited  to  his  requirements. 

(Part  III  was  published  in  last  xoeek's  issue.) 

A  FTER  the  test  had  been  completed  and  the  winners 

/\    decided  upon,  there  was  still  one  point  to  be  de- 
J.  A^termined  of  fascinating  interest  from  an  indus- 

trial engineering  standpoint. 

Why  did  steels  with  an  almost  ideal  chemical  compo- 
sition and  good  microstructure  fail  utterly?  It  was 

believed  that  an  inspection  tour  of  the  various  plants 
making  tool  steel  would  possibly  shed  some  light  on 
the  matter.  Happily,  the  writer  was  able  to  take  this 
trip,  and  though  it  was  impossible  to  visit  all  of  the 
mills  whose  product  was  tested,  due  to  limited  time, 

yet  a  representative  group  was  inspected.  The  princi- 
pal points  investigated  were  the  organization,  shop  and 

laboratory  equipment,  personnel,  plant  layout,  manu- 
facturing methods,  inspection  methods  and  the  raw 

materials  used. 

Good  High-Speed  Steel  Is  Strictly 
A  Quality  Product 

Coming  into  the  steel  plants  in  this  manner  with  a 
fresh  viewpoint  and  having  access  to  all  departments, 
it  was  relatively  easy  to  detect  deficiencies  or,  better 
still,  to  ascertain  why  some  brands  simply  had  to  be  of 
superior  quality.  A  well-balanced  organization,  modem, 
high-grade  equipment,  properly  planned  and  executed 
-work,  experienced  and  careful  workmen,  together  with 
"the  best  only  of  raw  materials  and  expert  supervision, 
•cannot  help  but  be  reflected  in  the  product.  Then,  too, 
there  are  elements  of  refinement  that  some  steel 
manufacturers  do  not  incorporate  in  their  product.  As 
a  matter  of  fact,  whenever  the  policy  was  such  that 
everything  was  sacrificed  for  quality  and  no  product 
except  such  as  met  the  established  standard  was  shipped, 
an  excellent  steel  was  produced. 

The  above-stated  general  conditions  are,  of  course, 
essential  in  the  manufacture  of  a  good  steel.  It  is  felt, 
however,  that  there  are  some  additional  important 
factors  that  will  bear  special  mention,  and  for  this 
reason  they  are  listed  below. 

Raw  Materials 

A  good  iron  as  basic  material  is  invaluable.  Espe- 
cially is  this  apparent  where  the  refinement  of  the  iron 

is  controlled  by  the  tool  steel  mill.  The  same  is  of 
course  true  of  the  other  alloys,  though  in  this  case 
there  are  relatively  few  mills  that  control  the  production 
of  the  bulk  of  their  raw  metal.  This  latter  feature  is 

very  desirable,  especially  when  a  market  scarcity  exists 
in  the  rarer  elements.  The  chemical  composition  of 
the  iron,  both  before  and  after  refinement,  should  be 
held  to  close  limits  and  frequent  examinations  made 
for  the  presence  of  slag  and  other  inclusions. 

Melting 

Furnace  construction  and  condition,  grade  of  cruci- 
bles, correct  mixture  and  temperature  control  are  vital 

factors  in  melting  practice.  In  pouring,  the  best  prac- 
tice is  to  eliminate  the  ladle  and  pour  the  ingot  direct 

from  individual  crucibles.  Each  ingot,  then,  after 
annealing,  should  be  analyzed  and  graded.  If  a  steel 
mill  makes  various  grades,  it  thereby  effects  quite  a 

saving  in  costs  over  the  "one-grade  mill."  Rigid  inspec- 
tion for  surface  defects  should  follow  naturally. 

Forging 

Uniformly  slow  pre-heating  and  accurate  temperature 
control  for  the  forging  operation  are  essential..  Ham- 

mers of  sufficient  size  or  capacity  should  be  used  and 
in  the  same  way  the  ingot  must  be  of  large  enough 
cross-section  to  permit  a  sufficient  reduction  in  area. 
When  an  ingot  is  worked  in  the  rolling  mills,  the  vari- 

ous factors  must  be  controlled  and  a  high  standard  set. 
Subsequent  chipping  or  grinding  is  then  followed  by 
another  inspection. 

Miscellaneous 

In  the  mixing  of  the  alloy,  especially  where  the  elec- 
tric furnace  is  used,  there  is  an  excellent  opportunity 

for  the  introduction  of  "elixirs"  (if  that  term  may  be 
used)  such  as  uranium,  and  quite  a  bit  of  work  is  being 
done  to  this  end.  An  advantage  that  few  modern  high- 

speed steels  possess  in  any  marked  degree  is  that  of  being 
able  to  withstand  the  high  heat  in  hardening  without 
scaling.  Needless  to  say,  this  is  of  prime  importance 
in  the  manufacture  of  taps,  hobs,  form  tools,  etc., 
especially  where  the  hardening  is  done  in  an  open  fire 
and  not  by  packing. 

Discussion  of  Results 

Perhaps  the  most  interesting  data  of  the  whole  test 
are  those  presented  on  the  two  graph  sheets.  Figs.  5 
and  6,  reproduced  herewith.  Quite  a  few  factors  are 

brought  out  clearly,  two  of  which  appear  of  extreme  ' 
importance,  and  which  should  be  classed  as  essential 
requisites  when  a  test  of  this  nature  is  planned.  They 
are  the  number  of  specimen  tools  used  per  brand  and  the 
time  limit  in  which  failure  should  occur.  By  an  inspec- 

tion of  the  graphs,  it  is  at  once  obvious  that  no  two 
tools  of  any  one  brand  (of  the  same  bar,  heat  treatment 
and  subjected  to  identical  working  conditions)  gave  the 
same  results.  In  most  cases  a  wide  variation  is  found, 
indicating  that  at  least  four  and  possibly  six  tools  must 
be  used  if  the  results  of  a  test  are  to  be  reliable.  It  is 
felt  that  this  is  a  point  of  great  importance,  because 
conclusions  are  often  based  on  the  performance  of  one 
tool  only  and  the  above  results  indicate  that  such  a  test 
really  means  very  little.  When  but  one  tool  is  used,  the 
results  may  flatter  a  brand  or  do  it  great  injustice  with 

equal  equanimity  and  in  either  case  the  consumer  is  the 
loser.  The  steel  company,  too,  in  such  an  instance  does 

not  have  the  proper  opportunity  to  show  the  quality  of 
its  product. 

The  other  point  of  importance  brought  out  in  the 

graphs  is  that  apparently  when  a  tool  is  not  forced  or 

/ 
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put  to  heavy  duty,  a  mediocre  steel  may  show  up  almost 
as  well  as  a  good  brand.  As  the  average  plant  probably 

does  not  exact  a  high  duty  from  the  high-speed  tools 
in  use,  this  fact  explains  why  an  inferior  or  even  a 
poor  brand  may  give  fairly  satisfactory  results.  Atten- 

tion is  invited  to  the  fact  that  a  superior  steel  will 
demonstrate  its  worth  regardless  of  the  duty  exacted. 
For  example,  see  steel  B  and  D  in  both  graphs.  In  the 
first  run  it  will  be  remembered  the  cutting  speed  was 
35  ft.,  the  depth  of  cut  ̂ 2  in.  and  the  feed  0.054  in.,  while 
in  the  second  run  the  other  factors  remained  the  same 
except  that  the  feed  was  increased  to  0.090  in.  A  steel 

which  is  less  excellent  but  still  may  be  classed  as  "good" 
does  not  always  fare  so  well,  as  is  shown,  for  instance, 
by  brand  K.  At  this  point  it  will  probably  be  well 
to  consider  the  exactly  opposite  performance  of  brand 
A,  which  finished  as  the  leader  in  the  first  run,  and  in 
only  the  sixth  position  in  the  second  run. 

In  the  heat-treatment  chart  it  will  be  noticed  that 
this  steel  was  treated  with  cyanide  while  at  the  high 

heat,  the  resulting  "case"  probably  aiding  the  steel  mate- 
rially in  the  first  run.  After  failing  while  cutting  and 

then  being  reground  (the  case  being  removed  in  grind- 
ing) the  beneficial  effect  of  the  case  hardening  was  re- 

moved and  the  steel  was  graded  as  "good"  steel  only  and 
not  as  a  "superior"  brand.  While  it  appears  that  the 
cyanide  treatment  possibly  aids  a  tool  to  some  extent, 
its  application  should  not  be  encouraged  because  it 
provides  for  non-uniformity,  causes  gasification  and 
gives  off  dense,  obnoxious  fumes  at  the  high  heat,  and 
distracts  the  attention  of  the  tool  hardener  to  a  most 
undesirable  extent.  It  is  also  to  be  noticed,  from  an 
examination  of  Table  IV,  that  the  nose  of  tool  number 
1  of  brand  B  broke  during  the  first  run,  thereby  pre- 

venting this  brand  from  finishing  as  the  leader  in  this 
run  also,  to  which  position  it  unquestionably  is  entitled. 

Check  Runs 

Attention  is  directed  to  the  "check  runs"  indicated 
on  both  graphs.  These  additional  runs  were  conducted 
to  check  the  results  of  the  leaders  primarily,  but  as 
long  as  a  check  run  was  being  made  it  was  decided  to 
include  some  of  the  other  brands  where  the  possibility 
of  accidental  performance  such  as  broken  tools  indi- 

cated that  they  might  be  entitled  to  a  higher  standing. 
Steels  of  exceptionally  promising  analysis  were  also 
included  in  the  check  run.  In  every  case  a  different  bar 
of  steel  was  procured  from  a  standard  supply;  tools 
were  then  made  up  and  put  through  the  test  like  the 
first  batch.  It  is  to  be  noticed  that  the  sequence  as 
established  by  the  original  runs  was  not  altered  except 
in  the  case  of  brand  M,  which  steel  moved  up  to  third 
position.  This  was  to  be  expected  because  experience 
with  brands  C  and  J,  previously  occupying  that  position 
in  the  first  and  second  runs  respectively,  had  indicated 
that  both  steels  were  very  non-uniform.  Besides,  they 
gave  a  lot  of  trouble  in  hardening.  The  rest  of  the 
check  runs  resulted  in  relatively  unimportant  changes  in 

standing  except  that  in  nearly  every  case  the  "life"  was 
greater  than  that  of  the  original  results.  This  fact 
seemed  to  indicate  that  brands  D  and  B  would  at  least 
duplicate  the  performance  exhibited  during  the  test 
at  any  time  and  probably  would  average  even  better. 
Brand  M,  on  the  other  hand,  showed  a  marked  improve- 

ment in  the  check  run,  in  which  feature  it  far  sur- 
passed brands  J  and  C  and  was  awarded  third  place  for 

this  reason. 

It  is  to  be  noted  that  one  of  these  two  "superior" 
steels,  i.e.,  D  and  B,  was  in  use  at  the  Packard  factory 
previous  to  the  test.  As  a  matter  of  fact  the  particular 
brand  in  question  had  been  adopted  as  the  factory 
standard  for  all  Packard-made  cutting  tools.  It  should 
be  further  emphasized  that  unlike  many  large  factories, 
tool  steels  are  here  specified  by  the  mechanical  depart- 

ment— which  department  is  solely  responsible  for  all 
machine  and  tool  equipment  used  in  the  plant — rather 
than  the  purchasing  department.  This  condition  reflects 
credit  on  the  head  of  the  manufacturing  department 
and  his  staff  from  the  standpoint  of  industrial  en- 
gineering. 

Comparative  Ratings  by  Other  Large  Consumers 

It  was  thought  expedient  about  this  time  to  compare 
these  results  with  those  obtained  by  other  large  manu- 

facturers. In  Table  VIII  are  given  data  collected  with 
this  end  in  view,  the  notation  in  each  case  being  iden- 

tical with  the  same  symbols  as  were  used  in  the  test. 
The  firms  represented  are  composed  of  six  large  auto- 

motive manufacturers  and  three  important  tool  com- 
panies. It  will  be  noticed  that  three  of  the  eight  con- 

cerns represented  buy  their  steel  on  the  basis  of  results 
shown  in  actual  test  runs,  one  company  on  the  basis  of 
analysis  only,  and  the  four  others  on  the  basis  of  popular 
opinion.  Note  the  fact  that  in  the  three  cases  where 
a  cutting  test  was  conducted,  brand  B  was  the  winner. 
Further,  in  one  of  these  instances  brands  M  and  D 
finished  second  and  third  respectively ;  in  another,  brand 
D  was  second  and  M  fourth;  while  in  the  third  case 
no  mention  is  made  of  the  other  brands,  besides  B,  that 
were  in  the  test.  These  data  were  much  appreciated  be- 

cause they  verified  the  findings  given  in  the  Packard 
test  to  determine  the  correct  choice  of  really  superior 
steels  and  also  presented  some  interesting  facts  about 
the  brands  as  a  whole. 

Costs  as  Affected  by  a  Superior  Brand 
OF  Tool  Steel 

Automobile  manufacturers  usually  make  but  a  small 
percentage  of  the  cutting  tools  required  in  their  plant. 
Whenever  possible,  a  standard  tool  is  used,  for  example 
milling  cutters,  end  mills,  counterbores,  hollow  mills, 
reamers,  taps,  dies,  twist  drills,  etc.,  and  these  are 
secured  from  companies  which  specialize  in  their  manu- 

facture. In  the  same  way  there  are  concerns  which  spe- 
cialize in  the  manufacture  of  special  cutting  tools,  and 

they  in  turn  satisfy  the  requirements  of  the  automobile 
manufacturer.  This  distribution  then  obviously  effects 
the  greatest  economy  that  can  be  achieved  and  also  tends 
to  make  a  uniformly  good  product.  However,  some  tools 

must  always  be  made  in  an  automobile  manufacturer's 
own  plant,  and  the  annual  cost  of  high-speed  steel  for 
this  purpose  (as  it  comes  from  the  steel  mills)  in  a 
factory  employing  10,000  men  is  about  $125,000.  A 
plant  employing  20,000  men  requires  about  $250,000 
worth  of  high-speed  steel,  and  larger  or  smaller  fac- 

tories are  affected  in  the  same  proportion.  The  cost 
of  the  finished  tools  made  from  the  first  amount  of 
steel  ($125,000  worth)  would  be  approximately  $375,000. 

So  far,  though,  these  figures  show  only  relative  values 
of  the  tools.  As  pointed  out  in  a  foregoing  paragraph, 
the  tool  made  from  a  poor  steel  may  break  during 
hardening,  or  if  it  gets  into  the  machine  shop  it  will 
then  give  extremely  poor  results  in  performance.  Dur- 

ing rush  periods,  assuming  no  excess  finished  goods  in 
stock,  such  tool  trouble,  when  occurring  on  major  units 

t  * 
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like  cylinders,  crankcases  or  crankshafts,  means  that 
just  so  many  less  motors  or  finished  cars  can  be  shipped 
on  that  day  and  production  cost  is  increased  accordingly. 
All  of  these  costs,  however,  are  chargeable  to  the  poor 
quality  of  high-speed  steel  that  has  been  used.  It  is 
difficult  to  say  to  just  what  extent  manufacturing  costs 
will  be  affected,  but  aside  entirely  from  the  losses  in 
indirect  labor,  material  and  burden  that  occur  when  a 
finished  tool  of  poor  steel  breaks  in  hardening,  the 
writer  feels  that  a  superior  high-speed  steel  will  easily 
decrease  the  direct  labor  cost  from  5  to  10  per  cent. 

TABLE  VIII. 

Brands  of  high-speed  steel  being  used  by  six  large  automotive  manufacturers 
and  three  tool  companies,  and  the  sequence  of  their  rating  in  each  case. 
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B B None These    classificationa    are     the 
D results  of  an  actual   cutting 
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None  In  a  test  recently  completed,  B 
proved  superior  to  all  others 
and  will  be  used  exclusively. 
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RjO N 

B 
M 
D 
H 

¥• 

R 

H 
N 

X* 

C 
O 
N 
J 

Analysis  is  specified  but  used  as 
an  indicator  only. 

Standard  analysis  as  specified  by 
the  steel  maker  is  required. 
Classification  is  made  on  the 

'    iaasis  of  actual  cutting  tests. 

Classification  based  on  opinion 
N  A  and  H        Non-  None        only. 
D  committal 
H 

F  Non-  Non- 
N  committal  committal    None    No  test  had  been  conducted  for 
O  five  years. 

M  M 

m       C  C  C  and  N          C              None    Classification  based  on  what  the 
N  N  N                               men    of    the    manufacturing 

O  O  O                               department  "thought"  about R  R  R                              the  brand. 

♦X  and  Y  are  brands  of  steel  that  were  not  represented  in  the 
test ;  they  are  obviously  of  inferior  quality. 

To  give  a  better  perspective  of  the  cost  and  number 
of  tools  required  to  carry  out  a  gasoline  motor  manu- 

facturing program,  the  following  figures  are  quoted 

from  the  text  book  of  lectures  used  in  the  "Advanced 
Training  School'"  of  the  Packard  Motor  Car  Co. : 

"The  total  number  of  tools  made  by  the  Packard 
Motor  Car  Co.  for  the  Liberty  '12'  airplane  motor  was 
1,796,910.  The  cost  of  the  perishable  tools  only  was 
$1,466,540.  Standard  tools,  such  as  drills,  reamers, 
counterbores,  taps  and  dies,  cost  approximately  $500,000. 

"We  used  48,000  special  tools  for  machining  the  con- 
necting rods,  42,862  of  which  were  perishable  tools. 

For  the  large  cutters  which  were  used  for  straddle 
milling  the  large  ends  of  the  connecting  rods,  there 
were  25,000  cutter  blades  costing  $4  each.  Eighteen 
hundred  end  mills  were  used  for  milling  out  the  channel 

of  the  rod,  and  4,100  doming  tools  for  the  cylinder." 
It  will  be  observed  that  the  total  cost  of  special  and 

standard  cutting  tools  required  for  producing  the  Lib- 
erty motor  at  the  Packard  Motor  Car  Co.  was  $2,000,000 

in  round  figures.  One  item  alone,  that  of  the  cutter 
blades  for  straddle  milling  the  large  ends  of  the  con- 

necting rods,  cost  $100,000.  The  tremendous  impor- 
tance of  using  only  the  cream  of  superior  grades  of 

high-speed  steel  is,  then,  readily  perceived,  but  we  must 
not  forget  that  these  figures  involve  only  indirect  fac- 

tory costs.  As  was  pointed  out  repeatedly,  the  real 
inefficiency  is  not  reflected  in  the  too!  costs  but  in  the 
direct  labor  costs  and  in  a  degree  far  in  excess  of  that 
indicated  by  the  above  figures. 

Preferred  Chemical  Analysis 

About  the  first  factor  usually  determined  when  a  test 
is  to  be  conducted  on  a  large  scale  is  that  of  the  chemical 
composition  of  the  different  brands.  By  an  inspection 

of  "Table  II  an  astonishing  and  entirely  unwarranted 
variation  of  the  proportion  of  the  elements  well  known 
today  as  requisite  is  disclosed.  The  carbon  content 
varies  from  0.38  to  0.79,  tungsten  from  12.8  to  21.92, 
vanadium  from  0.05  to  2.20,  chromium  from  2.72  to 
5.27.  Phosphorus  and  sulphur  were  below  0.04  in  all 
cases,  while  other  elements  were  present  in  practically 

a  "trace"  only.  Uranium  was  probably  present  in  an 
appreciable  quantity  in  brand  D  only,  the  other  traces 
being  due  to  difficultly  separated  impurities.  It  is  to 
be  noticed  that  no  cobalt  or  molybdenum  was  used  by 
any  of  the  steel  makers  whose  brand  was  represented 
in  the  test. 

Quite  a  variation  will  be  observed  in  the  heat  treat' 
ment  of  these  tools.  Table  II  also  contains  the  details 
of  the  heat  treatment  and  such  notes  on  observations 
as  were  made.  It  will  be  observed  that  some  of  the 
tools  of  the  same  brand  were  treated  differently,  though 
this  applied  only  to  the  kind  of  quenching  medium  used 
and  variations  in  the  drawing  temperature.  On  the 
whole,  however,  such  practice  indicates  an  apparent 
uncertainty  on  the  part  of  the  steel  makers  as  to  which 
treatment  is  the  best  for  general  purposes  or  even  for 
a  specific  requirement. 

Regarding  the  desired  chemical  composition,  the 
writer  feels  that  the  analysis  below  is  probably  the 
most  desirable  for  modern  high-speed  steel.  Alongside 
is  also  affixed  the  analysis  of  the  best  high-speed  steel 
tested  by  Frederick  W.  Taylor  when  he  wrote  his  classi- 

cal monograph  "On  the  Art  of  Cutting  Metals."  It 
shows  that  this  master  had  apparently  plumbed  the 
depth  of  the  art,  so  that  the  last  fifteen  years  show 
little  progress  in  new  compositions.  As  a  matter  of 

fact,  "Taylor  recommended  an  ideal  composition,  slightly 
different  from  the  one  listed  as  giving  him  the  best 
results. 

Of  course,  were  a  substituting  element  such  as  molyb- 
denum, uranium  or  cobalt  used,  the  composition  would 

be  varied  accordingly. 
In  order  to  determine  the  variation  that  might  exist 

in  the  microstructure  of  the  various  brands  of  high- 
speed steel  used  in  the  test,  specimens  were  examined 

'Edited  by  D.   G.   Stanbrough,  general  superintendent,  Packard 
Motor  Car  Co. 

Minimum 
Carbon    0.62 
Tungsten    17.00 
Vanadium    ^'n^ 
Chromium    3.00 
Silicon    0.20 
Phosphorus    0.00 
Sulphur    0.00 
Other  impurities          0 .  00 
Manganese    0 .  00 

Taylors Maximum  Best  Steel 
0  68  0  67 
18  20  18.0 
1  05  0.29 
4  50  55 

0  30  0.04 
0 .  04  Low 
0.04  Low 0.10    
0.00  0.  II 
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both  in  the  condition  in  which  they  were  received  and 
also  after  hardening.  It  is  understood,  of  course,  that 
these  specimens  were  made  from  the  same  section 
of  the  bar  as  were  the  test  tools  proper.  The  hardening 
of  the  samples  used  for  microscopic  examination  was 
performed  by  an  expert  workman  of  wide  experience 
in  the  hardening  of  high-speed  steel.  In  every  case 
the  hardening  specifications  as  quoted  by  the  steel 
manufacturer  were  used.  None  of  the  samples  was 
drawn,  because  it  was  desired  only  to  investigate  the 
structure  resulting  from  the  prescribed  treatment  at 
the  high  temperature. 

Photomicrographs  depicting  the  structure  of  seven 
different  brands  (both  in  the  annealed  state  as  received 
from  the  mills  and  after  hardening)  are  shown  in  Figs. 
7  to  22.  all  at  100  diameters. 

In  the  ease  of  brand  F  four  exposures,  7  to  10,  include 

a  second  pair  made  from  a  short  piece  cut  from  a  bar 
secured  from  a  different  source.  The  set  of  pictures, 
as  well  as  the  analysis,  Table  II,  shows  clearly  the  wide 
variations  that  may  be  met  in  this  brand. 

An  inspection  of  the  odd-numbered  microphotographs, 
showing  the  steel  as  it  came  from  the  mills,  indicates 
that  it  was  all  in  an  annealed  state ;  no  trace  is  exhibited 
in  any  of  the  specimens  of  the  original  cellular  ingot 
structure  found  in  the  newer  cast  high-speed  steel.  The 
microstructure  therefore  shows  the  presence  of  free 
carbides  bedded  in  a  sorbitic  matrix.  However,  the 
quantity  and  the  distribution  of  the  carbides  differ 
greatly  in  the  various  brands.  The  amount  of  free 
carbides,  of  course,  depends  on  the  composition  and  the 
rate  of  cooling.  In  the  following  brief  discussion  only 
the  general  characteristics  exhibited  in  the  different 
microphotographs  will  be  noted. 

I 

14     . 

*<;^* 
FIGS.  7  TO  22 

Microstructure  at  100  diameters  after  nitric  acid  etching  of  some  typical  high-speed  steels.  Odd  numbers  are  steels  as  received  ; 
even  numbers  the  corresponding  steels  after  hardening.  Figs.  7,  8,  9  and  10  are  of  brand  P;  Figs.  11  and  12,  brand  L;  Figs.  13 
and  14.  brand  O,  low  W;  Figs.  15  and  16,  brand  O;  Figs,  17  and  18,  brand  B;  Figs.  19  and  20,  brand  N,  Figs.   21  and  22,  brand  H 
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Figs.  7  and  9,  as  remarked  above,  are  of  one  brand 

(F)  and  therefore  probably  underwent  the  same  cool- 
ing. However,  the  quantity  of  free  carbides  shown  in 

Fig.  7  is  much  higher  than  that  in  Fig.  9.  This  differ- 
ence is  explained  by  the  higher  percentage  of  tungsten 

in  the  former  case.  In  Fig.  11  it  will  be  seen  that  the 
carbides  are  most  conspicuous  and  the  chemical  analysis 
(brand  L)  shows  the  tungsten  in  this  instance  to  be  the 
highest  of  all  steels  tested.  Again  in  Fig.  13,  a  bar  of 
brand  0  in  which  the  tungsten  dropped  to  11.12  per  cent, 
little  free  carbide  is  found.  Several  of  the  specimens 

having  good  percentages  of  carbon  and  tungsten  do  not 
reveal  corresponding  amounts  of  the  free  carbides. 
Probably  in  such  instances  the  rate  of  cooling  was  faster 
or  perhaps  the  time  at  the  annealing  temperature  was 
shorter. 

In  several  instances  the  distribution  of  carbides  is 
found  to  be  quite  non-uniform.  This  is  brought  out 
exceptionally  well  in  Fig.  11  and  Fig.  15.  The  car- 

bides as  depicted  in  these  two  cases  are  obviously  more 
or  less  segregated  into  striations,  whch  indicates  that 

the  annealing  was  not  sufficiently  prolonged.  An  inspec- 
tion of  Fig.  12  discloses  that  even  after  hardening  at 

the  high  temperature,  this  marked  segregation  of  car- 
bides still  persists. 

MiCROSTRUCTURE   OF    HARDENED    STEELS 

The  exact  nature  of  the  physicochemical  changes 

which  take  place  in  the  hardening  of  high-speed  steel 
are  not  yet  fuuy  known.  Up  to  the  present  time  no 
theory  has  been  advanced  which  satisfactorily  explains 
all  the  phenomena  exhibited  by  the  heating  and  cooling 

curves  of  this  steel.^ 
However,  it  is  known  that  for  the  best  results  in  hard- 

ening, two  requirements  should  be  fulfilled.  One  of  the 
requisites  is  that  the  carbides  must  first  be  taken  into 
solution  and  then  held  in  that  state  by  a  proper  rate 
of  cooling.  The  second  requirement  is  that  the  solution 
of  the  carbides  should  be  effected  in  such  a  manner  that 
the  resulting  grain  size  is  held  to  a  minimum. 

In  carbon  steel  and  in  most  alloy  steels  the  preceding 

requirements  are  fulfilled  at  nearly  the  same  tempera- 
tures. In  other  words,  the  carbides  go  into  solution  at 

about  the  same  temperature,  which  also  gives  maximum 
grain  refinement.  This,  however,  is  not  true  in  high- 

speed steel.  Here  the  temperature  at  which  the  car- 
bides go  into  solution  is  far  above  the  grain-refining 

temperature.  Since  both  temperature  and  time  are 
functions  of  the  grain  size,  it  is  imperative  that  the 
tool,  after  thorough  pre-heating,  be  brought  rapidly  to 
the  high  heat  and  held  there  for  a  minimum  of  time. 
Otherwise  the  grain  structure  will  become  too  coarse, 
and  brittle,  with  consequent  fragility.  Some  of  the 
alloying  elements  in  high-speed  «teel,  tungsten  in  par- 

ticular, tend  to  make  grain  growth  more  difficult,  an 
influence  on  the  grain  size  very  beneficial  to  steel  re- 

quiring high  hardening  temperature.  On  considering 
the  variables  which  enter  into  the  hardening  process, 
and  the  difficulty  with  which  they  are  controlled,  the 
folly  of  drawing  conclusions  from  tests  made  with  a 
single  tool  is  evident. 

Examination  of  the  photomicrographs  of  the  hard- 
ened specimen  shows  quite  a  variation  in  the  grain 

size.  In  most  instances  the  nitric  acid  etching  after 
hardening  reveals  polyhedral  structure,  part  austenitic, 
part  martensitic.    The  specimen  shown  in  Fig.  14  shows 

•See  Sauveur,  "Metallography  and  Heat  Treatment.' 

the  largest  grain  structure.  Although  the  granulation 
in  this  instance  is  large  as  compared  to  some  of  the 
other  specimens  shown,  still  it  is  not  uncommonly  met 
with  in  commercial  hardening.  Perhaps  in  this  case 
the  large  grain  size  was  occasioned  more  by  the  high 
carbon  and  the  low  tungsten  than  by  the  temperature 
and  time. 

The  microstructure  of  the  hardened  samples  shows 
that  little  of  the  free  carbides  remained  undissolved. 
Only  in  Figs.  10  and  14  are  appreciable  quantities  of 
the  carbides  to  be  seen.  Moderate  amounts  of  undis- 

solved carbide  are  believed  not  to  have  a  detrimental 
effect  on  the  cutting  properties  providing  the  tungsten 
and  chromium  contents  are  normal.  Still,  when  the 
amount  of  the  carbides  is  too  great,  as  in  Fig.  14,  the 
solution  will  not  be  sufficiently  complete  to  give  good 
results. 

Facts  Brought  Out  in  the  Test 

1.  The  chemical  analysis  of  a  high-  peed  steel  may 
be  used  only  as  an  indicator  of  its  possible  qualities. 

2.  Tools  made  of  a  medium  grade  of  steel  will  work 
fairly  satisfactorily  when  subjected  to  a  relatively  light duty. 

3.  No  two  tools  of  the  same  brand  give  exactly  the 
same  results,  in  a  cutting  test. 

4.  In  conducting  a  test,  no  less  than  four  specimen 
tools  should  be  used. 

5.  To  get  the  most  efficient  results  from  high-speed 
steel  tools  they  must  be  operated  under  heavy  duty,  and 
no  tests  are  reliable  unless  made  with  heavy  cuts. 

6.  Test  tools  must  be  reground  once,  at  least,  and  then 
again  put  through  another  run. 

7.  High-speed  steel  should  be  purchased  only  on  the 
basis  of  performance. 

8.  A  wide  variation  exists  in  the  cutting  qualities  of 

the  various  brands  of  high-speed  steel  that  are  on  the 
market  today,  and  both  indirect  (material,  labor  and 
burden)  and  direct  (labor  and  burden)  costs  are  affected 
adversely  when  inferior  steels  are  used. 

9.  Heat-treating  practices  of  today  leave  wide  room 
for  improvement. 

IC.  In  hardening,  the  time  factor  is  probably  the  im- 
portant item  needing  investigation. 

11.  It  is  expected  that  a  method  of  determining  the 

efficiency  of  high-speed  steel  by  means  other  than  the 
service  cutting  test  will  be  developed.  Work  with  the 
X-ray  and  magnetic  properties  is  quite  hopeful  in 
this   direction. 

12.  It  is  believed  that  today  the  American  manufac- 
turers can  produce  a  high-speed  steel  that  is  at  least 

equal  to  the  best  European  brands. 

Application  to  the  Small  Shop 

As  was  pointed  out  in  the  opening  paragraph  of  this 
article,  the  proper  choice  of  high-speed  steel  brands 
is  of  equal  importance  to  the  large  manufacturer  and 
the  small  shop.  The  writer  is  convinced  that  the  time  is 
not  far  distant  when  even  the  largest  machine-tool 
manufacturers  will  not  only  use  a  superior  brand  for  the 
tools  they  make  themselves  but  they  will,  in  addition, 
prescribe  the  particular  brand  or  a  series  of  brands  to 
"tool  shops"  that  must  be  used  in  all  the  tools  manufac- 

tured for  them.  This  would  apply  to  standard  tools 
such  as  milling  cutters,  counterbores  and  twist  drills,  as 
well  as  for  cutting  tools  of  special  design. 

All   tool   steel   will   be   specified   by   the   mechanical 

/ 
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superintendent,  and  the  purchasing  department  will 
work  in  close  co-ordination  with  that  office.  It  naturally 
follows  that  a  steel  salesman  with  mechanical  training 
and  wide  practical  experience  in  manufacturing  and 
steel  making  will  be  the  successful  salesman  of  the 
immediate   future. 

Now,  then,  what  about  the  small  machine  shop?  Ob- 
viously, such  an  institution  cannot  conduct  a  test  in 

the  elaborate  manner  described  above.  It  can,  how- 
ever, conduct  a  thorough  test  in  a  small  way,  and  the 

following  suggestions  may  be  helpful: 
Some  investigators  have  apparently  concluded  that  a 

cutting  test  consisting  of  running  a  tool  to  destruction 
by   "turning  off  the  face"    (that   is  to  say,  using  the cross-feed  and  not  longitudinal  feed)    of  a  bar  yields 
accurate,  results.    This,  in  my  opinion,  is  erroneou.s.    In 
the  first  place,  at  least  two  variables  are  introduced — 
cutting  speed  and  material  cut.    It  will  easily  be  appre- 

ciated that  under  the  proposed  conditions  the  cutting 
speed  varies  so  that  at  the  center  of  the  bar  the  duty  is 
very  low;  as  the  periphery  is  approached  it  increases 
rapidly  to  an  abnormal  value.    Now,  if  a  tool  approaches 
its  breaking-down  point  while  cutting  anywhere  near  the 
periphery,  failure  occurs  at  once.    If,  on  the  other  hand, 
a  "weary"  tool  escapes  failure  at  the  periphery,  it  wili continue  to  cut  on  its  next  travel  out  from  the  center 
until  a  high  cutting  speed  is  reached,  when  it  will  fail 
suddenly.     However,  had  the  previous   cut  been   con- 

tinued for  a  short  time  longer,  possibly  seconds  only, 
failure  would  have  inevitably  occurred.     The  total  life 
in  such  a  case  will  vary  widely,  giving  results  entirely 
out  of  proportion  to  the  facts.     Variations  in  the  ma- 

terial cut  will  also  be  encountered,  as  absolute  homo- 
geneity cannot  be  obtained  for  any  great  depth.    There 

are  other  objections  of  a  practical  nature,  but  it  is  felt 
the  above  are  sufficient  to  establish  my  positions. 

The  brands  used  in  the  small  test  can  be  of  a  limited 
number,  therefore  time  spent  in  investigating  a  product 
before  it  is  granted  entry  to  the  group  to  be  tested 
is  well  spent  indeed.  Usually,  two  letters  of  inquiry  per 
brand  will  be  sufficient  to  classify  it  definitely.  These 
letters  would  naturally  be  addressed  to  prominent  users 
of  high-speed  steel  who  base  their  choice  of  brands 
on  the  results  of  actual  cutting  tests. 
A  thorough  understanding  of  Taylor's  thirteen  fun- 

damental variables  and  important  factors  brought  out 
in  this  work,  together  with  proper  safeguarding  of 
the  human  element,  is,  of  course,  essential.  Stringent 
means  must  be  employed  to  insure  the  correct  heat 
treatment,  and  to  avoid  possible  damage  in  hardening. 
As  far  as  the  material  is  concerned,  a  straight  produc- 

tion job  will  give  entire  satisfaction  so  long  as  the 
necessary  precautions  are  taken.  A  feed  of  -h  in.  or 
more,  depth  of  cut  4  in.  or  greater,  time  for  failure  of 
tool  to  occur  twenty  minutes  to  one-half  hour,  four  test 
tools  per  brand,  provision  for  at  least  one  regrind,  and 
a  reliable  record  of  all  the  data  will  round  out  the 
requirements.  Finally,  as  much  information  as  possible 
should  be  secured  from  reliable  disinterested  parties 
concerning  the  various  brands  of  high-speed  steel  on 
the  market. 

Apprecution 

It  affords  the  writer  particular  pleasure  to  acknowl- 
edge his  appreciation  of  the  great  assistance  of  his 

present  and  former  associates,  R.  N.  Brown,  J.  J.  Long, 
E.  P.  Stenger,  F.  R.  Weaver  and  M.  Y.  Kaptansky,  who 
have  contributed  so  much  of  value  to  this  work. 

A  Special  Expanding  Chuck 
By  R.  Gustafson 

The  chuck  shown  in  the  illustrations  is  made  to  handle 
small  bushings  in  quantities.  It  can  be  adapted  to  vari- 

ous sizes  by  making  a  set  of  jaws  for  each  size. 
The  shank  is  made  to  fit  the  lathe  upon  which  it  is  to 

be  used.  A  shoulder  at  A  serves  as  a  gaging  point  from 
which  the  bushings  can  be  located  if  desired  by  a  loose 
gaging  piece  B. 

The  outer  end  of  the  arbor  is  tapered  10  to  15  deg. 
(depending  somewhat  upon  the  size  of  bushing  the  tool 
is  made  to  hold)  and  the  jaws  C  are  fitted  to  it.     The 
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A  SMALL  EXPANDING  CHUCK 

jaws  are  first  made  as  a  single  piece  and  then  slit  in 
three  parts.  A  projection  from  the  front  of  the  jaws 
is  covered  by  the  recessed  nut  D  which,  with  the  annular 
spring  E,  holds  the  jaws  from  falling  out  when  no  work 
is  on  them. 

The  recessed  nut  D  is  threaded  to  the  draw  pin  F 
and  held  by  the  lock  nut  G.  The  draw  pin  has  a  shoulder 
just  inside  the  bore  of  the  jaws  to  force  the  latter  down 
the  incline,  in  case  they  tend  to  stick  when  releasing 
the  work. 

The  draw  pin  may  extend  clear  through  the  lathe 
spindle  and  be  fitted  at  the  end  with  a  small  knurled 
wheel  for  operating. 

A  small  pin  H  in  the  tapered  part  of  the  arbor  be- 
tween each  jaw  keeps  the  latter  evenly  spaced,  prevent- 

ing them  from  slipping  on  the  taper  and  refusing  to drive. 

Kink  for  Draftsmen 
By  S.  Jones  Nelson 

Some  draftsmen  have  a  habit  of  wrapping  a  layer 
or  two  of  drawing  paper  around  the  blade  of  a  T-square 
near  the  head  so  that  the  square  can  be  moved  more 
easily  over  the  board.  A  better  way  is  to  push  a  thumb- 

tack through  the  blade  from  the  under  side  as  shown 
in  the  cut,  and  clinch  the  point  on  the  top. 

T-SQCARE  KINK 
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Some  Experience  with  the  Metric  System 
By  FREDERICK  A.  POPE 

Assistant    to    General    Superintendent,    Blal«e-Knowles    Works, 
Worthington    Pump  and    Machinery   Corporation 

IN  VIEW  of  the  renewed  discussion  of  the  metric 

system  and  its  proposed  compulsory  adoption  as  a 
legal  standard  in  this  country  to  supersede  our  pres- 

ent system,  the  comments  of  one  who  has  been  "through 
the  mill"  during  an  attempt  to  use  the  metric  system  in 
an  American  shop,  may  be  of  interest. 

For  more  than  seven  years  prior  to  my  present  con- 
nection, my  work  included  the  development  or  standard- 

ization of  product,  which,  in  turn,  naturally  included 
as  a  vital  consideration,  shop  standards  and  manufac- 

turing practice  in  the  production  of  a  line  of  power 
machinery  by  a  well-known  manufacturer.  The  line 
being  an  entirely  new  one  with  this  company,  a  separate 
engineering  division  was  established  with  its  owti  rec- 

ords, etc.,  though  manufacturing  was  carried  on  in  an 
existing  shop  already  equipped  and  making  other  prod- 

ucts in  the  inch  system.    On  the  recommendation  of  a 
German      chief      engineer        
the  metric  system  was 

adopted  for  this  new  prod- 
uct. 

To  begin  with  it  is  pret- 
ty generally  conceded  that 

the  metric  system,  as  a  sys- 
tem, is  simpler  and  supe- 

rior in  some  respects  to  our 
English  inch  system,  and  it 
was  just  this  consideration  of  the  system  alone,  without 

serious  practical  thought  as  to  its  applicability,  that  re- 
sulted in  tremendous  useless  expense  without  gaining  a 

single  advantage. 
Work  on  the  new  product  was  started,  drawings  and 

patterns  being  made,  and  no  serious  difficulties  arose  at 

the  very  beginning.  It  may  be  remarked  here,  that  for 
the  actual  work  of  making  a  drawing  or  a  pattern,  where 

probably  the  smallest  unit  used  is  the  millimeter,  the 

metric  system  is  really  very  convenient  for  both  de- 
signer and  pattern  maker. 

Troubles  Encountered  in  Cutting  Threads 

Soon  after  the  start  the  first  concession  to  the  inch 
.system  was  in  the  matter  of  standard  taps  up  to  2  in., 
as  the  first  stumbling  blocks  were  the  commercial  stud, 
bolt  and  nut,  all  of  which  are  in  inches. 

Consequently,  it  was  agreed  that  tapped  holes  and 
die-cut  threads  would  have  to  be  in  inches,  although 
machine-cut  threads  of  fairly  large  diameter  were  cut 
on  a  metric  dimension  for  the  diameter  with  a  U.S.&. 
form  of  tool  and  the  number  of  threads  were  specified 
as  so  many  per  inch.  Of  course  this  was  ridiculous,  but 
so  far  things  were  not  so  very  bad,  it  still  being  main- 

tained by  those  "higher  up"  that  no  further  obstacles 
would  be  encountered. 

The  taps  had  been  the  first  to  go  back  to  inches,  but 
immediately  the  question  of  tap  drills  arose.  Although 
it  seemed  of  course  extremely  simple  to  purchase  metric 
drills,  the  cost  of  equipping  the  shop  with  tap  drills 
alone  in  metric  sizes  was  found  to  be  somewhere  in  the 
neighborhood  of  $5,000.  That  cost  would  be  around 
$10,000  at  present  prices.  Remember,  that  was  only  for 
this  one  really  small  item  of  tap  drills,  and  if  metric 
drills  were  to  be  used  for  tap  drills,  of  course  all  other 

Some  practical  objections  to  the  use  of  the  metric 
system  of  units  are  given  here,  the  information 
being  derived  from  an  actual  attempt  to  use  the 
metric  system  in  an  American  plant.  The  article 
sums  up  in  a  convincing  manner  much  that  has 
already  been  written  upon  this  matter. 

drills  must  be  in  the  same  system.  Right  here  our  real 
troubles  began.  The  shop  being  already  fully  equipped 
under  the  English  system,  it  became  immediately  ap- 

parent that  double  drill  equipment  would  be  necessary. 
Consequently,  it  was  decided  to  give  in  again  to  the  inch 
system  as  far  as  the  drills  were  concerned,  but  (worse 
and  more  of  it)  to  continue  to  specify  metric  dimensions 
on  the  drawings — the  shop  to  select  the  nearest  inch 
drill  for  holes  that  could  be  drilled.  This  was  lone, 
and  very  soon  it  developed  that  on  some  repair  jobs 
there  was  no  way  of  knowing  whether,  for  instance,  a 
hole  which  was  specified  on  the  drawing  as  25  mm.  had 
been  actually  bored  to  that  dimension  or  drilled  and 
reamed  1-in.  (equivalent  to  25.4  mm.).  Of  course  the 
part  that  fitted  the  hole  was  also  affected. 

In  all  cases  where  accurate  dimensions  and  careful  fits 
were   absolutely   essential   and   cylindrical   parts   were 

fitted  to  reamed  holes  we 
were  in  trouble  again  on  the 
reamer  sizes.  For  instance, 
if  the  hole  were  specified 

as  25.00  mm.  exact,  a  1-in. 
reamer  (equal  to  25.4  mm. ) 

might  be  used,  or  a  63  64- 
in.  reamer  (equal  to  25.00-3 
mm.) ,  either  of  which  would 
meet  all  requirements  of 

design;  but,  it  was  asked,  how  would  everyone  know 
which  to  use  unless  the  drawing  definitely  specifies  it, 
and,  if  it  does  specify  the  inch  equivalent,  then  why  the 
metric  dimension.  That  is,  why  should  not  the  inch 
dimension  be  used  to  begin  with?  Of  course  before  long it  was. 

Further  Illustrations 

Further  illustrations  of  the  difficulties  and  compli- 
cations encountered  may  be  suggested  by  the  following 

examnles:  Trying  to  use  commercial  sizes  in  inches  of 
cold-drawn  round  bars  and  wires  in  conjunction  with 
metric  holes;  trying  to  use  commercial  sizes  in  inches 
of  rectangular  and  square  keystock  with  keyways  ex- 

pressed in  millimeters  (either  the  keystock  must  be  al- 
tered or  the  keyways  actually  made  in  inches) ;  trying  to 

use  commercial  sizes  of  tubing  in  inches  in  conjunc- 
tion with  parts  of  metric  dimensions.  All  commercial 

standard  tapered  parts  used  were  in  inches-per-foot 
taper,  as  were  the  reamers  for  making  the  holes;  in  all 
cases  where  hexagon  stock  was  required,  of  course  com- 

mercial inch  sizes  were  used ;  all  final  flanged  connections 
were  of  necessity  made  up  in  inch  dimensions  to  meet 

customers'  piping,  which  was  in  American  standard  inch 
dimension;  and  all  sheet  metal  used  was  of  course  in  the 
inch  system,  and  therefore  difficult  to  tie  into  the  metric 
system. 

In  addition  to  the  cases  described  above  there  were 
those  of  the  many  accessories  which  were  made  either 
completely  or  in  part  by  outside  firms  to  our  drawings. 
All  dimensions  were  in  millimeters  for  our  shops,  but 
inch  equivalents  were  necessary  for  the  outsiders,  thus 
causing  more  mixed  dimensions  and.  of  course,  more 
confusion. 

The  foregoing  examples  were  only  a  few  of  innumer- 

y 
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able  cases  and,  while  not  of  themselves  so  tremendously 
consequential,  are  nevertheless  indicative  of  the  nature 
of  the  difficulties  encountered  all  along  the  line.  As  time 
went  on  the  complications  spread,  and  increased  with  the 
increase  of  business  and  the  number  of  machines 
shipped. 

Difficulties  of  Changing  System 

Of  course  the  conditions  described  are  those  resulting 

from  a  mixed  system  and  exponents  of  the  metric  sys- 
tem will  contend  that  these  difficulties  would  not  exist 

if  the  metric  system  were  a  universal  standard.  Of 
course  they  would  not,  if  it  were  a  universal  standard, 
but  how  to  get  to  that  ideal  state  is  another  story  and 
the  only  one  that  counts. 
If  the  transition  from 
the  present  inch  system 
to  the  metric  could  be 
accomplished  overnight 
(as  by  magic)  every- 

thing would  be  all  right, 
but  we  know  that  it  can- 

not be  done. 
We  have  our  drills, 

taps,  dies,  reamers,  tap- 
ers, cutters  and  other 

sized  tools  of  every 

kind ;  bar  stock  and  tub- 
ing, and  dies  for  their 

drawing  or  rolling;  pip- 
ing and  all  that  goes 

with  it;  sheet  metal; 
measuring  instruments; 
tools  and  gages  of  all 
types ;  lead  screws  and 
feed  dials  on  machine 

tools;  and  many  thou- 
sands of  other  things 

which  would  become  en- 
tirely    apart    from    the 

stupendous  task  of  changing  over,  a  complete  loss,  and 

these  items  represent,  principally,  only  "short  life" 
goods  and  are,  comparatively,  of  far  less  importance 
than  the  billions  of  dollars  worth  of  permanent  equip- 

ment of  all  kinds  now  existing  in  the  inch  system.  The 
various  combinations  and  complications  represented 

here  ai'e  infinite  and  difficult  of  conception. 
The  consideration  of  repairs  to  this  existing  perma- 

nent equipment  is  another  consideration  of  tremendous 
importance.  Just  to  cite  a  good  example,  consider  the 
pump  manufacturing  business.  Repairs  are  being  made 
on  pumping  machinery  built  thirty  or  more  years  ago, 
much  of  which  work  obviously  requires  standard-sized 
tools  for  interchangeability,  so  it  is  evident  that  many 
years  must  elapse  before  the  old  product  disappears  and 
the  new  takes  its  place.  In  the  meantime  practically 
double  equipment  and  two  systems  will  be  in  use. 

As  another  good  example  of  permanent  equipment  can 
be  mentioned  the  case  of  repairs  and  replacements  to 
millions  of  dollars  worth  of  government  ordnance  and 
naval  machinery  made  under  the  inch  system,  for  which 
thousands  of  special  gages  have  been  made  at  tremen- 

dous cost.  Also,  complete  files  of  elaborately  dimen- 
sioned drawings  in  inches  exist,  not  only  with  the  maker 

but  several  sets  are  in  the  government's  possession. 
Those  records  will  be  practically  useless  without  the 
tools  to  execute  much  of  the  work  required — so,  double 
equipment  and  two  systems  again. 

Further,  there  are  the  millions  of  dollars  worth  of 
manufactured  parts  carried  as  stock  by  thousands  of 
manufacturers  whose  entire  business  structure  is  based 

on  the  principle  of  large-volume  production  into  stock. 
Setting  a  date  for  the  changeover  from  one  system  to 
the  other  would  be  of  no  avail  here,  as  either  the  unas- 

sembled parts  or  completely  assembled  machines  would 
be  obsolete,  and  there  would  in  any  event  be  useless 
stock  on  hand.  In  the  automobile  industry  where  several 
specialty  concerns  make  the  various  elements  of  an  auto- 

mobile, to  be  assembled  by  still  another  concern,  another 
example  is  offered.  The  assembler  would  have  perhaps 
a  metric  motor  and  an  English-inch  rear  axle,  or  he 
could  wait  until  he  gets  ali  metric  parts — in  the  mean- 

  time     his     business     is 
stopped  and  the  makers 
of  the  various  parts  are 
loaded  with  useless  old 
stock  on  hand.  Imagine 
business  on  this  basis! 

We  have,  further,  the 

all-important  human  ele- 
ment to  consider — the 

man  who  has  grown 

up  with,  thought  in  and 
worked  with  inches  and 

pounds  for  years  and 
who  possesses  all  his 

own  English  instru- 
ments. To  change  over 

to  the  new  system  he 
must  "feel"  his  work  in 
hundredths  of  a  milli- 

meter instead  of  thou- 
sandths of  an  inch,  think 

in  kilograms  instead  of 
pounds,  he  must  develop 
the  sense  of  pressures 
in  kilograms  per  square 
centimeter  instead  of 

the  old  pounds  per  square  inch. 
He  must  learn  to  forget  his  old  inch  system  in  addition 

to  learning  the  new  (a  double  effort),  and  I  know  from 
my  own  actual  experience  and  observations  that  it  is  im- 

possible for  one  who  has  been  brought  up,  so  to  speak, 
on  inches  not  to  be  continually,  when  metric  units  are 
used,  converting  back  to  inches  to  get  a  real  natural 
conception  of  what  is  being  deaft  with.  The  results  of 
this  process  may  be  easily  imagined. 
The  nothing-less-than-chaotic  conditions  suggested 

would  hold  true  all  the  way  through  the  mechanical 
industries,  and  other  branches  as  well,  as  it  is  an  ab- 

solutely incontrovertible  fact  that  for  generations  any  at- 
tempt to  adopt  the  metric  system  would  necessitate  the 

use  of  both  systems — because  otherwise  a  change  from 
one  to  the  other  would  require  all  branches  of  industry, 
and  all  divisions  of  each  single  branch  to  be  in  absolute 

synchronism — a  ridiculous  impossibility. 

Suicidal  to  Abandon  Present  System 

Whatever  may  be  the  real  origin  and  object  of  some  of 
the  efforts  and  propaganda  in  behalf  of  the  compulsory 
adoption  of  the  metric  system,  I  can  not  say,  but  there 
should  not  be  the  slightest  shadow  of  a  doubt  in  the 
mind  of  any  practical  thinking  man  that  to  attempt  to 
abandon  our  present  system  for  the  metric  would  inflict 
much  harm  and  would  be  nothing  short  of  industrial 
suicide. 
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The  Manufacture  of  Household  Appliances — II 
By  J.  V.  HUNTER 

Western  Editor,  American  Machinist 

A  great  deal  of  small  machinery  for  household 
and  agriculture  use  requires  little  machining 
other  than  the  drilling  of  numerous  holes.  While 
this  does  not  apply  to  all  the  parts  mentioned  in 
this  article,  still  the  drilling  operations  make  up 

a  large  portion  of  the  total  machine  wor'k,  and  an 
endeavor  has  been  made  to  handle  it  as  expedi- 

tiously as  possible. 
(Part  I  was  published  in  our  June  3  issue.) 

THE  parts  requiring  machining  in  the  plant  of  the 
Hurley  Machine  Co.,  Chicago,  all  go  through  the 
same  general  machine  shop,  and  little  or  no  classi- 

fication of  the  work  into  different  sections  is  made  in 
this  department.    They  are  later  classified  into  distinct 

departments  where  unit  assembly  is  conducted  and  the 
machines  are  finished. 

In  considering  the  drilling  operations,  it  will  be  found 
that  nearly  all  of  the  common  types  of  drill  jigs  are 
represented  among  those  in  use  in  this  plant.  One  of 
the  simplest  is  the  snaall  box  jig  A,  Fig.  6,  which  is 
used  for  drilling  the  hole  B  and  counterboring  as  at  C 
the  small  part  shown  on  the  drilling-machine  table.  The 
piece  is  slipped  on  the  pin  D  and  aligned  by  two  smaller 
pins  which  fit  in  holes  already  drilled.  The  counterbor- 

ing operation  is  performed  first,  using  drill  E,  and  this 
centers  the  hole  sufficiently  so  that  no  bushing  is 
required  to  guide  the  smaller  drill  F.  In  holding  the 
piece,  the  operator  closes  the  leaf  with  the  hand  lever  G, 
pressing  the  four  pins  on  the  leaf  against  the  back  of) 
the  piece  to  hold  it  firmly  in  position. 

riG.  G.     HAND  HELD  JIG  FOR  SIMPLE  PARTS 

FIG.  ?.     JIG  WITH  TRIGGER  RELEASE  OF  CL.\MPIXG  ARM 

PIG.   7.     PUMP  TYPE  OF  JIG  RELEASED  BY  FOOT  LEVER FIG.   9.      DOUBLE  JIG  CL.\MPING  BY  CAM 
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FIG.    10.      COMJr'OUiN'U  TilvTliN'G  AND  REVOLVING  JIG 

An  adjoining  machine  is  employed  to  drill  the  two 
small  holes  A,  Fig.  7,  and  uses  a  geared  head  B  to  drive 
two  small  drill  spindles.  This  head  is  held  in  correct 
position  by  the  arm  of  an  auxiliary  stud  C  extending 
up  from  the  face  of  the  jig  plate.  After  being  slipped 
in  place  over  a  stud  D  fitting  in  its  center  hole,  the  work 
is  firmly  held  down  by  releasing  the  lever  E,  so  that  the 
jig  plate  F  is  closed  down  on  the  part  by  means  of  the 
springs  G.  This  jig  is  one  of  the  type  commonly  called  a 
pump  jig,  in  which  the  lever  E  is  worked  in  the  manner 
of  a  pump  handle  by  means  of  a  pedal  beneath  the 
machine  table,  the  two  being  connected  together  by  a 
rod. 

The  jig  for  drilling,  reaming  and  facing  operations 
on  the  bearing  hubs  of  the  small  bevel-gear  housing  A, 
Fig.  8,  is  used  to  complete  these  three  operations  at  a 

single  setting  of  the  piece.  As  shown  in  the  illustra- 
tion, the  facing  tool  is  in  position  for  finishing  the  outer 

end  of  the  hub.  The  casting  is  held  against  the  vertical 
face  of  the  jig  frame  by  means  of  the  screw  B,  which  is 
tightened  against  the  boss  on  the  housing.  The  cross- 
piece  C  is  provided  with  a  latch  D,  so  that  it  may  be 
instantly  released  and  quickly  swung  out  of  the  way 
for  removal  of  the  work.  By  this  arrangement  only 

half  a  turn  or  so  is  required  in  order  to  put  the  neces- 
sary pressure  on  the  castings. 

Two  further  drilling  operations  on  this  casting  are 
carried  out  on  a  Natco  drilling  machine  in  an  adjoin- 

ing station.  The  six  holes  that  are  drilled  in  these 
operations  will  be  seen  in  the  face  of  the  casting  lying 
at  A,  Fig.  9,  and  of  these,  two  holes  are  produced  at 
one  setting  and  the  other  four  at  a  subsequent  setting. 
A  double  jig  is  used  and  the  castings  are  transferred 
from  the  left  position  to  the  right  after  the  first  pair 

FIG.    11.       SIMPLE    JIG    FOR    HEAVY    CASTINGS 

FIG.   12.     JIG  FOR  DRILLING  GROOVED  BELT  PULLEY 

of  holes  has  been  drilled.  The  clamping  arrangement 
on  this  jig  is  by  means  of  a  small  cam  B,  mounted  on 
the  shaft  C,  to  which  the  hand  lever  D  is  connected. 
This  cam  raises  the  plate  E,  upon  which  the  castings 
have  been  previously  placed  and  clamps  them  firmly 
against  the  top  plate  F. 

The  casting  A,  Fig.  10,  is  shown  bolted  against  the 
right  side  of  the  jig,  which  ig  used  for  finishing  the 
holes  in  the  two  hubs  B  and  C.  After  boring  and  ream- 

ing the  first  of  these  hubs,  the  lever  D  is  released  at  the 

back  of  the  jig  and  the  plate  E'  may  be  revolved  until 
it  reaches  a  stop  which  brings  the  other  hub  in  line 
with  the  drill  spindle.  A  drilling  operation  on  the  inside 
of  this  housing  is  performed  at  a  subsequent  time  by 
tilting  out  the  inside  frame  of  the  jig  which,  it  can  be 
seen,  is  hinged  at  the  point  F. 

A  simple  form  of  drill  jig  is  used  for  operations  on 
the  large  gear  housing.  Fig.  11,  and  is  illustrative  of 

the  type  of  jigs  used  on  some  of  the  larger  laundry  ma- 
chines built  in  these  shops.  Another  large  jig.  Fig.  12, 

is  used  for  certain  drilling  operations  on  the  sides  of  a 
grooved  pulley.  This  jig  is  equipped  with  a  hinged  top 
plate  A  which  carries  the  drill  bushing  and  must  be 
swung  out  of  the  way  for  removal  of  the  work.  The 
thumbscrews  B  serve  for  centering  the  pulley  and  keep- 

ing it  from  side-slipping  during  the  drilling  operation. 
In  addition  to  these  the  four  clamping  screws  C  are 
provided  for  holding  the  pulley  firmly  to  the  bottom 
bearing  on  the  jig  and  supports  are  provided  to  furnish  a 
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FIG.  13. JIG  FOR  BOTH  DRILLING  AND  TAPPING 
OPERATIONS 

bearing  for  the  underside  of  the  hub  so  that  there  will 
be  no  danger  of  breakage  from  the  pressure  of  the 
drill.  The  drill  bushing  E  does  not  indicate  the  true 
size  of  the  drill,  as  it  is  cup-shaped  and  the  lower  face 
has  a  much  smaller  hole  of  the  proper  size  for  locating 
the  drill.  The  peculiar  shape  provides  for  the  reamers 
and  counterboring  tools  which  are  used. 
An  unusual  tapping  job  is  shown  set  up  under  a 

Natco  drilling  machine,  Fig.  13,  for  tapping  the  four 
small  corner  holes  in  the  casting  A.  The  jig  B,  which 
is  in  use  during  the  tapping  operation,  is  the  same  that 
is  employed  for  drilling  the  holes;  but  the  bushing 
plate  has  been  removed  to  permit  the  use  of  the  taps. 
The  arrangement  shows  how  this  casting  was  held  for 
the  drilling  operation,  it  being  then  placed  on  the  plate 
C  and  clamped  up  against  the  bushing  plate  by  pulling 
the  lever  D  forward,  which,  by  a  wedge  arrangement 
through  the  arm  E,  raises  the  baseplate  vertically.  The 
peculiar  arms  F.  bolted  to  the  under  face  of  the  drill- 
spindle  head,  should  be  noted.  They  are  used  to  pre- 

vent twisting  of  the  tapping  fixtures. 

Should  a  Man's  Pay  Equal  the  Value  of 
His  Production 
By  Francis  W.  SHAVi^ 

Is  it  fair  that  a  man  should  consume  or  reserve  for 
his  own  use  all  that  he  produces,  or  its  equivalent? 
John  S.  Watts  says,  on  page  43  of  the  American 
Machinist,  that  it  is  fair.  Setting  aside  one  little 
omission — the  fact  that  some  people  are  unable  to 
produce  by  reason  of  incapability  of  some  kind — I  do 
not  see  how  this  gentleman's  suggestions  or  recom- 

mendations are  going  to  put  an  end  to  strife  in  the 
labor  world. 

Suppose,  for  instance,  that  Smith,  a  man  of  inventive 
ability,  so  improves  a  process  that  one  man  in  a  life- 

time can  do  the  work  of  a  hundred  working  under  the 
old  conditions.  Then  Smith,  having  saved  the  labor  of 
ninety-nine  men  out  of  one  hundred,  is  entitled  to  99 
per  cent  of  the  products  of  all  the  machines  that  are  put 

in  operation.  Many  Smiths  have  passed,  many  Smiths 
are  living  and  many  Smiths  are  to  come.  Indeed,  had 
no  such  Smith  ever  lived,  people  would  have  remained 
cave  and  forest  dwellers,  or  died  of  starvation.  If 

Mr.  Watts'  proposition  be  carried  out,  the  living  Smiths 
and  the  Smiths  to  come  will  be  entitled  to  accumulate 
more  than  ever  did  the  Smiths  of  the  past.  I  fancy 
that  most  of  those  who  hold  positions  of  responsibility 
would  be  entitled,  according  to  this  theory,  to  quit  their 
work  and  live  out  their  lives  on  the  value  of  the  labor 
they  have  saved  others. 

Is  it  not  reasonable  to  suppose,  after  all,  that  every 
man  who  does  his  best  is  entitled  to  share  equally  with 

the  others  in  the  category  of  "best-doers !"  What,  really, 
is  the  measure  of  value  of  output  in  these  days  of  the 
fine  sub-division  of  labor?  There  are  certain  classes 
of  undesirable  and  unpleasant  work  at  which  I  should 

consider  one  hour  spent — if  I  had  to  spend  it  there — 
worth  as  much  as  twenty  hours  of  ordinary  work,  such 
as  at  a  lathe;  and  I  am  duly  thankful  that  the  Lord 
has  endowed  me  with  sufficient  talents  to  enable  me  to 
rise  above  such  menial  labor. 

What  is  wanted  is  a  means  of  measuring  a  man's  out- 
put in  relation  to  his  material  gifts,  his  opportunities, 

his  environment.  When  regard  is  had  to  the  sort  of 
start  some  poor  devils  get  in  life,  it  is  not  what  they 

don't  do  that  should  surprise  us,  but  rather  what  they 
do.  If  these  unfortunates  are  going  to  receive  just 
what  they  produce,  God  help  them,  as  it  would  not 
suffice  for  a  bare  existence. 

A  Self-Contained  Tool  Rack 
By  Frank  C.  Hudson 

Here  is  an  unusual  tool  rack  for  a  tool  crib.  It  is 
a  sort  of  wooden  tunnel  with  sides  on  a  gentle  slope 
and  plenty  of  room  inside  for  a  man  to  walk  through 
and  pick  off  the  milling  cutter  or  other  tool  he  wants. 

This  form  of  rack  gives  four  good  sides  for  tools 
in  a  comparatively  small  space  and  it  also  braces  itself 
rigidly  against  movement  or  swaying.  In  this  case 
it  is  about  6  ft.  long  and  provided  with  a  powerful 
electric  light  inside  so  tht  every  tool  can  be  readily 
seen  at  a  glance.  It  is  in  use  in  the  shops  of  the  Fergus 
Motors  Co.  of  America,  in  Newark,  N.  J. 

\   SELF-COXT.\IXED   TOOL   RACK 
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A  Simple  and  Effective  Press  Guard 
By  LEROY  W.  ALLISON 

The  value  of  safety  devices  or  equipment  for 
operating  presses  of  all  kinds  has  been  demon- 

strated effectively  in  many  ways  during  the  past 
few  years,  and  the  simpler  the  contrivance,  the 
more  efficient  it  becomes  in  actual  service.  This 
simplicity  is  to  be  desired  not  only  in  the  device 
itself,  but  in  the  method  of  application,  with 
elimination  of  any  interference  or  disturbance  in 
regular  operation. 

a ^PERATORS  become  accustomed  to  working  at  a I  machine  in  a  certain  way,  and  the  addition  of  a 
safety  appliance,  unless  of  the  right  character, 

is  likely  to  result  in  confusion  and  to  upset  operating 
calculations  to  such  an  extent  that  will  make  the  work- 

man rather  "take  a  chance"  than  allow  its  regular  use 
in  the  daily  work.  This  attitude  has  cost  many  fingers 
and  hands,  as  well  as  other  injuries,  and  reflects  in 
a  measure  on  the  judgment  of  the  designer  of  the 
device,  as  well  as  on  that  of  the  employee. 

The  use  of  a  certain  type  of  guard  to  a  particular 
type  of  press  does  not  mean  that  this,  necessarily,  is 
the  limit  of  possibilities.  On  the  contrary,  the  appli- 

ance may  be  readily  applicable  to  presses  of  other  styles, 
being  modified  or  extended  in  a  way  to  suit  the  exact 
conditions  of  the  machine  and  character  of  production. 
For  this  reason,  practically  all  safety  devices  for 
presses  and  heavy  machinery  are  interesting,  and  the 
effective  Sheridan  press  guard,  described  in  this  article, 
seems  no  exception  to  the  rule. 

The  Sheridan  press  is  one  of  the  most  popular  and 
efficient  embossing  and  plating  presses  used  in  the 

leather  industry,  being  particularly  adapted  to  the  fin- 
ishing of  upholstery  leather  of  all  kinds.  In  spite  of 

its  wide  use,  however,  the  machine  has  unprotected 
working  parts  that  have  caused  many  hand  and  finger 
amputations.  While  numerous  attempts  have  been  made 
to  develop  a  satisfactory  guard,  it  is  only  quite  recently 
that  such  a  device  has  been  perfected,  and  marked 
simplicity  is  evidenced  in  this  accomplishment. 
As  a  basis  for  proper  protection  to  the  operators, 

it  is  necessary  that  fixed  guards  should  be  provided 

both  on  the  "operating"  and  "take-away"  sides,  enabling 
the  operator  who  feeds  the  machine  to  insert  the  leather, 
but  preventing  him  from  getting  his  hands  between 
the  plates;  and,  on  the  other  side  of  the  machine,  per- 

mitting the  workman  to  catch  the  emerging  leather 
without  danger  to  himself. 

Extended  study  has  been  given  to  this  matter  by  the 

Industrial  Bureau  of  the  Tanners'  Council,  under  the 
direction  of  R.  S.  Bonsib,  in  co-operation  with  the 
United  States  Department  of  Labor  and  prominent 
leather  manufacturers,  with  the  result  that  a  type  of 
guard  is  now  being  used  successfully  on  these  presses 
at  a  number  of  well-known  plants  in  this  industry.  The 
writer  is  indebted  to  the  first-mentioned  organization 
for  the  following  information  regarding  this  device, 
and  the  accompanying  illustration  is  reproduced  through 
the  courtesy  of  the  Department  of  Labor. 

Perforated  or  expanded  metal  sheets  are  attached  to 

the  machine  both  on  the  "operating"  and  "take-away" 

sides;  this  is  shown  clearly  in  the  accompanying  illus- 
tration, setting  forth  an  installation  as  developed  at  the 

plant  of  the  W.  H.  McElwain  Co.,  of  Boston,  Mass.  The 
perforated  sheet  on  the  front  permits  the  operator  feed- 

ing the  press  to  insert  the  leather  under  the  guard,  and 
there  is  no  opportunity  nor  likelihood  of  his  hands 
getting  between  the  plates.  The  perforations  also 
enable  him  to  look  through  the  guard  to  guide  the 
leather  properly  into  the  press.  The  guard  on  the  other, 

or  "take-away"  side,  of  the  machine  prevents  the  at- 
tendant from  removing  the  leather  until  it  protrudes 

from  under  the   guard. 
The  construction  of  this  guard  is  very  simple.  Iron 

flats,  1  x  i  in.  and  1  x  J  in.,  bent  to  shape,  are  used  for 
the  frame  work.  The  front  guard  is  35  in.  wide  and 
about  19  in.  high;  the  opening  for  the  leather  is  li 
in.  The  frame  protrudes  for  a  distance  of  about  10 
in.  in  front  of  the  machine.  The  grill  work  is  formed 
of  No.  20  expanded  metal.  The  back  guard  is  34  in. 
wide,  151  in.  high,  and  has  a  protruding  depth  of  Hi 
in.  This,  likewise,  is  provided  with  No.  20  expanded 
metal,  as  are  the  two  side  guards,  each  measuring 
HI  x  8i  in.  The  frame  is  secured  to  the  machine  by 
means  of  angle-iron  clips  and  No.  6  rivets. 

While  the  material  used  in  this  instance  is  expanded 
metal,  as  noted,  heavy  1-in.  wire  mesh  may  also  be 
employed,  but  the  former  is  preferable.     The  guard. 

THE  FRONT  OF  THE  PRESS  SHOWING  THE  GUARD 
IN  PLACE 
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while  securely  fastened  to  the  machine,  is  arranged  so 
that  it  can  be  opened  readily  when  necessary  for  repairs 
to  the  press  or  other  important  purpose.  Recommenda- 

tions in  this  connection  are  that  the  master  mechanic 
be  the  only  one  authorized  to  open  or  remove  the 
guard. 

In  passing,  it  is  interesting  to  note  that  two  or  three 
other  types  of  guards  have  been  developed  for  the 
Sheridan  press.  These  either  force  the  arms  away 
from  the  machine  through  the  raising  of  a  table  or  bar, 
or  require  the  operator  to  pull  down  a  lever  so  arranged 
that  both  hands  must  be  used.  These  devices  have  not 
proved  entirely  satisfactory;  in  the  first  type,  the  table 

or  bar  "gets  broke" — in  other  words,  the  workmen  do 
not  like  the  contrivance  and  prefer  the  danger  of  oper- 

ating without  it;  in  the  other  type,  it  is  frequently 
found  that  both  handles  are  tied  together  and  operated 
by  one  hand,  rather  than  used  with  two  hands,  leaving 
one  hand  of  the  operator  exposed  to  injury. 

The  guard  as  described  above  is  not  subject  to  these 
alterations,  or  in  fact  a  change  of  any  kind.  It  becomes, 
in  reality,  a  part  of  the  machine,  and  the  operator 
readily  grows  accustomed  to  its  presence. 

Carriers  by  Water  Under  New 
Transportation  Act 

The  traffic  bureau  of  the  Merchants'  Association  calls 
the  attention  of  shippers  to  some  important  provisions 
of  the  new  railroad  law  which  affect  steamships.  This 
digest  of  the  new  law  has  been  prepared  by  the 
Merchants'  Association  for  the  guidance  of  American 
exporters. 

The  Transportation  Act  of  1920  prescribes  impor- 
tant regulations  with  respect  to  water  carriers  engaged 

in  foreign  commerce,  requiring  them  to  file  with  the 
Commission  schedules  of  sailing  dates,  ports  of  loading, 
routes  and  destination.  Provision  is  also  made  for 

furnishing  rates,  reservatons  of  space  and  the  issu- 
ance of  through  bills  of  lading  under  rules  to  be 

prescribed  by  the  Commission.  These  provisions  read 
as  follows: 

(1)  "That  every  common  carrier  by  water  in  foreign 
commerce,  whose  vessels  are  registered  under  the  laws 
of  the  United  States,  shall  file  with  the  Commission, 
within  thirty  days  after  this  section  becomes  effective 
and  regularly  thereafter  as  changes  are  made,  a  schedule 
or  schedules  showing  for  each  of  its  steam  vessels 
intended  to  load  general  cargo  at  ports  in  the  United 
States  for  foreign  destinations  (a)  the  ports  of  loading, 
(b)  the  dates  upon  which  such  vessels  will  commence 
to  receive  freight  and  dates  of  sailing,  (c)  the  route 
and  itinerary  such  vessels  will  follow  and  the  ports 
of  call  for  which  cargo  will  be  carried. 

(2)  "Upon  application  of  any  shipper  a  carrier  by 
railroad  shall  make  request  for,  and  the  carrier  by  water 
shall  upon  receipt  of  such  request  name,  a  specific  rate 
applying  for  such  sailing,  and  upon  such  commodity  as 
shall  be  embraced  in  the  inquiry  and  shall  name  in  con- 

nection with  such  rate,  port  charges,  if  any,  which 

accrue  in  addition  to  the  vessel's  rates  and  are  not  other- 
wise published  by  the  railroad  as  in  addition  to  or 

absorbed  in  the  railway  rate.  Vessel  rates,  if  condi- 
tioned upon  quantity  of  shipment,  must  be  so  stated  and 

separate  rates  may  be  provided  for  carload  and  less- 
than-carload  shipments.  The  carrier  by  water,  upon 
advices  from  a  carrier  by  railroad,  stating  that  the 
quoted    rate    is    firmly    accepted    as    applying    upon    a 

specifically  named  quantity  of  any  commodity,  shall, 
subject  to  such  conditions  as  the  Commission  by  regu- 

lation may  prescribe,  make  firm  reservation  from  unsold 
space  in  such  steam  vessel  as  shall  be  required  for  its 
transportation  and  shall  so  advise  the  carrier  by  rail- 

road, in  which  advices  shall  be  included  the  latest 
available  information  as  to  prospective  sailing  date  of 
such  vessel. 

(3)  "As  the  matters  so  required  to  be  stated  in  such 
schedule  or  schedules  are  changed  or  modified  from 
time  to  time,  the  carrier  shall  file  with  the  Commis- 

sion such  changes  or  modifications  as  early  as  prac- 
ticable after  such  modification  is  ascertained.  The 

Commission  is  authorized  to  make  and  publish  regula- 
tions not  inconsistent  herewith,  governing  the  manner 

and  form  in  which  such  carriers  are  to  comply  with  the 
foregoing  provisions.  The  Commission  shall  cause  to 
be  published  in  compact  form,  for  the  information  of 
shippers  of  commodities  throughout  the  country,  the  sub- 

stance of  such  schedules,  and  furnish  such  publications 
to  all  railway  carriers  subject  to  this  Act,  in  such 
quantities  that  railway  carriers  may  supply  to  each  of 
their  agents  who  receive  commodities  for  shipment  in 
such  cities  and  towns  as  may  be  specified  by  the  Com- 

mission, a  copy  of  said  publication ;  the  intent  being  that 
each  shipping  community  sufficiently  important,  from 
the  standpoint  of  the  export  trade,  to  be  so  specified 
by  the  Commission  shall  have  opportunity  to  know  the 
sailings  and  routes,  and  to  ascertain  the  transportation 
charges  of  such  vessels  engaged  in  foreign  commerce. 
Each  railway  carrier  to  which  such  publication  is  fur- 

nished by  the  Commission  is  hereby  required  to  dis- 
tribute the  same  as  aforesaid  and  to  maintain  such 

publication  as  it  is  issued  from  time  to  time,  in  the 
hands  of  its  agents.  The  Commission  is  authorized  to 
make  such  rules  and  regulations  not  inconsistent  here- 

with respecting  the  distribution  and  maintenance  of 
such  publications  in  the  several  communities  so  speci- 

fied as  will  further  the  intent  and  purpose  of  this 
section. 

(4)  "When  any  consignor  delivers  a  shipment  of 
property  to  any  of  the  places  so  specified  by  the  Com- 

mission, to  be  delivered  by  a  railway  carrier  to  one 
of  the  vessels  upon  which  space  has  been  reserved  at 
a  specified  rate  previously  ascertained,  as  provided 
herein,  for  the  transportation  by  water  from  and  for 
a  port  named  in  the  aforesaid  schedule,  the  raihvay 
carrier  shall  issue  a  through  bill  of  lading  to  the  point 
of  destination.  Such  bill  of  lading  shall  name  separately 
the  charge  to  be  paid  for  the  railway  transportation, 
water  transportation,  and  port  charges,  if  any,  not 
included  in  the  rail  or  water  transportation  charge; 
but  the  carrier  by  railroad  shall  not  be  liable  to  the 
consignor,  consignee,  or  other  person  interested  in  the 
shipment  after  its  delivery  to  the  vessel.  The  Cora- 
mission  shall,  in  such  manner  as  will  preserve  for  the 
carrier  by  water  the  protection  of  limited  liability 
provided  by  law,  make  such  rules  and  regulations  not 
inconsistent  herewith  as  will  prescribe  the  form  of  such 
through  bill  of  lading.  In  all  such  cases  it  shall  be  the 
duty  of  the  carrier  by  railroad  to  deliver  such  shipment 
to  the  vessel  as  a  part  of  its  undertaking  as  a  common 
carrier. 

(5)  "The  issuance  of  a  through  bill  of  lading  cov- 
ering shipments  provided  for  herein  shall  not  be  held 

to  constitute  'an  arrangement  for  continuous  carriage 
or  shipment'  within  the  meaning  of  this  act." — Greater New  York. 

f 
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Producing  17,000  Connecting  Rods  a  Day — II 
By  FRED  H.  COLVIN 
Editor.  American  Machinist 

This  article  describes  the  boring  of  the  half  hole, 
the  die-casting  of  the  hearings,  the  assembling 
of  the  rods  and  caps  and  the  final  boring  and 
broaching  ivhich  brings  the  center  distance  to 
length  and  makes  the  rod  ready  for  the  assembly 
department.  The  operations,  thirty-seven  in  num- 

ber, are  a'l  of  interest,  but  not  all  are  illustrated. 
(Part  r  loas  2)i(bZi«fted  in  our  June  3  iss^te.) 

THE  transformations  which  take  place  during  the 
operations  described  in  this  article  are  shown  in 
Fig.  14.  One  of  the  most  striking  departures 

from  the  usual  method  is  the  boring  of  the  large  end 
of  the  connecting-rod. 
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The  first  requirement  is  to  locate  the  rods  correctly 
and  hold  them  firmly  in  place  during  the  operation. 
The  next  is  to  support  the  boring  tool  by  ample  bearings 
and  guide  it  steadily  while  the  operation  is  being 

iwrformed. 
The  rod  is  positioned  on  the  two  dowel  pins  A  and 

B,  Fig.  15,  and  held  firmly  in  position  against  the 
supporting  plate  by  means  of  the  ears  C  and  D,  which 
bear  against  the  ends  of  the  bolt  bosses.  These  clamps 
are  actuated  by  the  cam  E  controlled  by  the  handle  F. 

The  boring  tools  are  supported  in  large  bearings  in 
the  heavy  bracket  G,  being  driven  by  universal  joints 
from  the  drilling-machine  spindle  above.  The  boring 
cutter  has  a  pilot  H  which  fits  a  guide  beneath,  so  that 
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point.  Unlike  most  other  methods, 

the  rod  and  cap  are  forged  sepa- 
rately and  do  notcome  together  until 

after  each  has  been  babbitted  and  is 
ready  for  the  broaching  and  other 
final  operations.  This  method  means 
that  the  boring  tool  only  cuts  a  half 
hole  in  both  rod  and  cap,  and,  while  mechanics  generally 
endeavor  to  avoid  operations  of  this  kind,  the  Ford  engi- 

neers have  proved  that  it  can  be  done  very  successfully 
and  economically,  if  suitable  means  are  provided  for  the 
work. 

28 o spindles  is  187  pieces.  The  ends  of 
the  bearing  are  next  faced  by  a  spe- 

cial cutter  in  the  fixture  shown  in 

Fig.  16.  Here  the  rod  is  located  on 
two  dowels  at  A  and  held  in  position 
by  the  fingers  B  and  C,  which  are 
operated  by  hand  under  control  of 

the  handle  D.  The  action  of  these  fingers  is  to  draw  the 
connecting  rod  firmly  against  the  base  of  the  fixture. 
The  cutter  faces  the  end  at  an  angle  of  20  deg.,  both 
sides  being  faced  in  the  same  fixture.  The  die-cast  bear- 

ing fits  over  this  level  which  helps  to  lock  it  in  place. 

TEANSFORMATION  OP 
OPERATIONS 
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FIG.    19.      FINISH-REAMING   PISTON-PIN  HOLE FIG.   20.      CLEANING   L.\RGE   END  WITH  ACID 



June  17,  1920 Get  Increased  Production — With  Improved  Machinery 1307 

OTi f  V E     CONSTRUCTION    ^m 

TINNING    iX)R    KABBITTIN(; FIG.    22.      IJIK-CA.STING    THE    BEARING 

Tapping  the  small  end  of  the  connecting  rod  for  the 
piston-pin  binding  bolt  is  done  in  the  machine  shown 
in  Fig.  17.  This  is  a  special  machine  built  for  this 
purpose.  It  has  a  readily  operated  reverse  for  backing 
out  the  tap.  The  method  of  holding  the  rod  is  the  same 
as  that  shown  in  Fig.  13.  Each  machine  handles  approx- 

imately 300  rods  per  hour. 
The  binding  slot  is  sawed  or  milled  in  the  simple, 

fixture  shown  in  Fig.  18.  It  will  be  noted  that  this 
fixture  is  cast  solid  with  the  pan  and  that  the  whole 

thing  is  readily  mounted  on  the  milling-machine  table. 
The  small  end  of  the  rod  slips  over  a  slotted  pin  at  .4, 
the  proper  angle  of  the  saw  slot  being  determined  by 
the  pin  B,  which  positions  the  large  end  of  tha  rod. 
These  handle  the  work  very  rapidly,  the  saw  slot 
dividing  the  tapped  hole  and  the  body-bolt  hole  in  the 
small  end   of  the   rod. 

The  piston-pin  hole  is  next  reamed  as  in  Fig.  19, 

both  to  secure  size  and  to  remove  the  burr  from  the 
inside.  It  is  positioned  by  the  pin  A,  while  the  stop  B 
prevents  it  from  turning  under  the  action  of  the  reamer. 
The  body-bolt  hole  is  next  reamed  to  the  saw  slot, 
and  the  bindiitg-screw  hole  retapped,  after  which  all 
burrs  are  removed  from  around  the  slot  and  the  rod 
cleaned  in  a  Niagara  washing  machine. 

The  large  ends  of  the  rods  are  now  ready  for  bab- 
bitting, and  before  tinning  they  are  cleaned  with  acid 

by  the  fixture  shown  in  Fig.  20.  The  revolving  spool  A 
is  of  felt  and  is  kept  saturated  with  acid.  By  holding  the 
rod  bearing  against  the  felt  spool  it  is  thoroughly  coated 
and  ready  for  tinning,  this  being  accomplished  in  the 
furnace  shown  in  Pig.  21.  The  melted  tin  is  in  a 
suitable  pot  inside  the  furnace,  this  being  kept  hot  by 
an  oil  or  gas  flame. 

After  tinning,  the  rods  go  to  the  die-casting  machine 
shown  in  Fig.  22,  the  rods  being  held  in  position  against 

FIG.   23.      MILLING  THE  BABBITT FIG.    24.      ASSEMBLING    ROD   AND   CAP 
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the  mandrels  A  and  B,  and  the  bearings  are  die  cast, 
the  previous  tinning  operation  insuring  proper  adhesion 
to  the  rod. 

After  cutting  off  the  gates  the  babbitt  is  milled  in  the 
continuous  milling  machine  shown  in  Fig.  23,  which 
is  almost  identical  with  that  shown  in  Fig.  7.  This 
machine  runs  at  a  rapid  rate,  requiring  only  two 
machines  to  handle  the  entire  output  with  a  good 
margin.  Then  the  3-in.  bolt  holes  are  finish-reamed  and 
the  rods  are  ready  for  assembling. 

The  Connecting-Rod  Caps 

In  the  meantime,  the  connecting-rod  caps  have  been 
machined  by  methods  very  similar  to  those  used  on  the 
large  end  of  the  connecting  rod,  and  they  have  also  been 
tinned  and  babbitted  in  the  same  way.  They  are  now 
ready  to  be  assembled  to  the  connecting  rods,  and  from 
this  point  the  completed  job  travels  as  a  single  unit. 
The  rods  and  caps  are  bolted  together  with  several 
shims  between  them,  the  friction-head  device,  shown  in 
Fig.  24,  being  used  for  this  purpose.  This  contains 
a  friction  which  slips  when  a  safe  tension  has  been 
secured,  after  which  the  finishing  touches  are  given 
with  a  hand  wrench. 

FIG.    27.      SLOTTING    P'OR   OIL   GROOVE 

The  babbitt  bearing  is  bored  and  faced  on  one  side 
in  the  fi.xture  shown  in  Fig.  2.5,  the  rod  being  located 
by  the  pin  A,  which  fits  through  the  piston-pin  hole. 
This  fixes  the  center  distance  of  the  rod,  and  the  com- 

plete bearing  is  bored  in  the  substantial  support  shown. 
The  large  end  of  the  rod  is  centered  by  the  jaws  B  and 
C,  these  being  controlled  by  two  arms  (one  being  shown 
at  D)  and  operated  by  a  cam  controlled  by  the  handle  E. 

The  other  side  of  the  large  bearing  is  faced  in  the 
fixture  shovra  in  Fig.  26.  The  rod  is  located  on  the 
small  pin  at  A  and  a  large  pin  at  the  other  end.  This 
large  pin  is  of  such  length  that  when  the  pilot  li  on  the 
facing  cutter  contacts  with  it,  the  bearing  has  been 
faced  to  the  proper  length.  This  is  the  same  method 
as  that  used  in  facing  the  sides  of  the  piston-pin  hole, 
and  makes  a  simple  yet  positive  method  of  securing 
duplication.  It  is,  of  course,  nece.ssary  tu  keeo  the  sur- 

faces which  come  into  contact  clean  and  free  from  chins. 

FIG.    26.      FACING   THE   OTHER    SIDE FIG.  28.     BROACHING  BEARING  TO  SIZE 
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FIG.    29.      THE  FINAL,   INSPECTION 

and  also  to  watch  for  wear.    This,  however,  can  be  read- 
ily done,  as  this  practice  indicates. 

Oil-groove  slots  are  then  milled  in  the  end  of  the 
bearing,  where  the  rod  and  cap  meet.  This  is  very 
neatly  done  in  the  device  shown  in  Fig.  27.  The  rod 
is  placed  over  the  pins  A  and  B  and  simply  pushed 
against  the  rapidly  running  saw.  This  saw  projects 
through  the  opening  in  the  fixture  the  correct  amount, 
so  as  to  cut  the  desired  depth  without  gaging  of  any 
kind.  The  rod  is  simply  pushed  over  both  pins  by  hand 
until  the  large  end  touches  C. 

The  Final  Finish  of  the  Bearing 

With  "Short-Push"  Broach 

The  final  finish  of  the  bearing  is  secured  with  the 
broach  shown  in  Fig.  28.  This,  as  will  be  seen,  is  a 
short-push  broach,  with  sides  slotted  at  the  top  so  as 
to  position  correctly  to  bring  the  grooving  cutters  A 
at  the  parting  line  of  the  bearing.  This  finishes  the  rod, 
which  is  then  ready  for  final  inspection  before  going  to 
the  motor-assembly  department.  The  pipe  B  supplies 
the  necessary  lubricant. 

The  inspection  stand  is  shown  in  Fig.  29  with  a  rod 
in  position.  The  bar  A  goes  through  the  large  end  and 
into  the  substantial  bearing  shown.  The  small  rod  B 
fits  the  piston-pin  hole,  and  when  swung  up  into  the 
position  shown  must  bear  evenly  on  the  test  pieces 
C  and  D. 
When  swung  down  it  must  rest  evenly  on  blocks 

E  and  F,  while  the  piston-pin  boss  fits  the  slot  G. 
This  makes  a  very  substantial  fixture  and  one  which 
allows  rapid  in.spectlon.  It  is  sufficiently  rigid  so  that 
should  any  bending  or  twisting  be  necessarj'  it  can  be 
done  in  the  usual  way  by  the  wrench  H.  without  affect- 

ing the  fixture  itself. 

Grinding  the  Inner  Flanges  of  Spools 
By  J.  H.  Vincent 

A  peculiar  job  of  grinding  necessitated  the  construc- 
tion of  the  machine  shown  in  Fig.  1  which  is  a  special 

form  of  the  standard  toolroom  grinding  machine  built 
by  the  Oakley  Machine  Tool  Co.,  Cincinnati,  Ohio.  The 
job  required  the  grinding  of  the  inner  faces  of  the 
flanges  of  the  spool  A,  Fig.  2. 

FIG.    1.      MACHINE   FOR   GRINDING   FLANGES   OF  SPOOL. 

As  a  chuck  could  not  be  relied  on  for  this  work  the 
spools  were  mounted  on  an  arbor  B,  and  driven  between 
centers.  The  machine  has  a  special  cross-feed  screw  for 
rapid  traverse  so  that  the  wheel  can  be  brought  rapidly 
into  the  work  between  the  flanges.  An  adjustable  stop  is 
provided  so  that  the  wheel  will  be  stopped  just  before 
reaching  the  bottom  of  the  groove,  which  is  not  to  be 
touched  in  grinding.  The  grinding  wheel  is  dished  on 
both  faces,  so  that  it  will  grind  on  either  side  near  the 
periphery. 

FTC.    2.     DIAGR.\M  of  HOLDING   AND   GRINDING   METHOD 
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Look  at  This ! 

THE  following  petition,  signed  by  Factory  Superin- 
tendent Oscar  Grothe  and  twenty-one  department 

foremen  of  the  White  Sewing  Machine  Co.,  Cleveland, 

Ohio,  has  been  sent  to  Washington.  It  shows  what  prac- 

tically every  man  acquainted  with  manufacturing  con- 
ditions thinks  of  a  compulsory  metric  law. 

Washington,  D.  C,  May  8,  1920. 
The    Chairman    of    Committee    on    Coinage,    Weights    and 

Measures,  House  of  Representatives. 
Sir— We  the  undersigned  foremen  of  the  White  Seviring 

Machine  Co.,  St.  Clair  at  79th  St.,  Cleveland,  Ohio,  do 

hereby  petition  you  concerning  the  coming  legislation  re- 
garding the  adoption  of  the  metr  c  system  for  use  in  the 

United  States  of  America  and  its  possessions. 

Whereas,  after  careful  consideration  of  the  arguments 

advanced  by  the  pro-metric  party,  be  it  resolved  that  you 

be  petitioned  to  vote  against  any  legislation  making  the 
use  of  the  metric  system  of  measures  legal,  cptional  or 

compulsory  in  the  United  States  of  America  and  its  pos- 
sessions and,  furthermore,  that  you  be  urged  to  use  your 

influence  and  untiring  effort  to  defeat  any  such  legislation. 

We  feel  that,  under  the  conditions  existing  at  the  present 

time  and  which  may  exist  for  an  indefinite  -^eriod,  to  change 
the  basis  of  our  system  of  measurement  will  completely 

paralyze  the  industry.  We  have  all  the  confusion  we  can 
handle  now,  due  to  new  and  inexperienced  help,  without 
adding  an  additional  burden. 

The  majority  of  the  arguments  as  to  the  advantages  of 
the  metric  system  apply  with  equal  force  to  the  English 
standard  of  measurement  Many  cases  which  seem  to  be 

exceptions,  when  carefully  analyzed,  are  found  to  be  of 

no  practical  value  and,  therefore,  negative. 
The  financial  loss  to  our  company  caused  by  changing  to 

the  metric  standard  would  be  enormous.  This  would  be 

indirectly,  our  loss.  The  argument  that  this  would  be 

spread  over  a  period  of  time  does  not  change  the  fact  that 
it  would  be  a  loss. 

A  change  of  standard  would  be  a  serious  handicap  to  all 
our  engineers  and  highly  trained  specialists  who  have  spent 
years  in  the  use  of  the  English  system  of  measurements. 

We  have  difficulty  in  getting  all  the  new  tools  we  want, 
without  making  over  the  old  ones. 

We  could  not  be  partly  on  one  system  and  partly  on  the 
other.  We  would  have  to  change  over  entirely  at  one  time. 
This  would  mean  that  many  of  us  would  be  without  work 

for  a  long  period  of  time  or  would  have  to  seek  work  else- 
where. 

Other  plants  would  be  in  the  same  condition,  so  we  would 
be  seriously  inconvenienced  by  any  such  arrangement. 

Our  machine  could  not  function  any  more  perfectly  if  it 
were  made  under  the  metric  system.  We  make  all  the  re- 

pair parts  used  on  our  machine  and  so  there  would  be  no 
advantage  gained  by  using  the  metric  system,  even  if  the 
machine  were  used  in  a  foreign  country. 

Members  of  this  committee,  who  have  worked  in  foreign 
countries  where  the  metric  system  is  in  use,  report  that  even 
there  the  metric  system  has  caused  enormous  amounts  of 
confusion. 

To  conclude,  the  arguments  for  the  adoption  of  the  metric 
system  were  obviously  written  by  people  not  familiar  with 
the  practical  problem  confronting  the  manufacturer  and, 
therefore,  are  largely  erroneous. *  *  4 

Over  100,000  of  our  cards  of  protest  have  been  sent 

in— GET  YOURS  NOW— THEY  ARE  ABSOLUTELY 
FREE. 

Keeping  Tabs  on  the  Pacific  Coast 
THOSE  who  have  not  visited  the  Pacific  Coast  since 

the  beginning  of  the  war  hardly  realize  to  what  an 
extent  the  machine  s.hops  have  developed  during  the 
past  five  years.  This  is  particularly  noticeable  in  the 
kind  of  machine  equipment,  rather  than  its  quality. 
For  while  manufacturing  in  large  quantities  does  not 
exist,  except  in  a  few  instances,  we  find  goodly  instal- 

lations of  heavy  duty  turret  lathes,  of  gear  cutters  of 
various  kinds  and  other  machines  which  were  not  at 
all  plentiful  a  few  years  ago. 

There  are  also  a  goodly  number  of  shops  which 
specialize  on  such  machine  parts  as  gears,  pistons  and 

piston  pins  as  well  as  what  may  be  called  semi-manu- 
facturing on  as  large  a  scale  as  conditions  warrant. 

Perhaps  the  extent  of  this  may  best  be  judged  by  re- 
membering that  the  California  and  the  districts  which 

secure  machinei-y  through  either  San  Francisco  or 
Los  Angeles,  absorb  about  two  and  one-half  million 
dollars  worth  of  machine  tools  annually.  This  is  stead- 

ily growing  and  is  likely  to  result  in  more  machine 
tools  of  the  standard  types  being  manufactured  on 
the  Pacific  Coast. 

Shipbuilding  has  also  increased  greatly,  one  yard 
which  was  hardly  known  more  than  locally  recently 

launched  six  merchant  vessels  on  a  single  tide.  In- 
ternal combustion  engines  are  also  being  built  to  a  con- 

siderable extent,  more  than  one  firm  building  Diesel 

type  engines  up  to  if  not  exceeding  1,000-horsepower 
units.  Water-power  development  is  also  going  steadily 
forward  and,  as  with  all  other  advances  in  civilization, 
means  an  increased  use  of  machinery. 

With  a  knowledge  of  what  changes  have  taken  place, 
it  behooves  all  who  wish  to  keep  pace  with  the  growing 

and  changing  fields  in  the  Far  West  to  take  the  time  for 

regular  and  fairly  frequent  visits  to  the  Pacific  Coast. 
In  no  other  way  can  one  realize  the  advances  which  are 
being  made  or  the  changes  in  the  machine  requirements 
of  a  large  and  growing  market. 

The  Importance  of  the  Cutting  Tool 
WITH  all  our  advances  in  machine  production,  we 

are  still  far  from  the  goal  of  real  efficiency,  either 

as  to  men  or  machines.  And  most  of  this  comes  from 

not  getting  a  proper  viewpoint  of  the  factors  which  go 
to  make  up  production. 

The  case  of  milling  machines  makes  a  good  example, 

and  shows  how  a  weak  link  may  spoil  the  whole  chain 
of  efficiency.  It  too  often  happens  that  we  spend  much 
thought  and  energy  in  selecting  the  proper  milling 
machine  for  the  work  in  hand.  We  go  carefully  into  its 
design,  construction  and  the  motor  which  is  to  drive 
it.  We  install  it  carefully  on  a  substantial  foundation 
and  point  with  pride  to  it  as  a  new  machine  equipment. 
And  then  too  often  we  think  our  job  is  done,  for- 

getting that  without  suitable  cutters  it  is  impossible 
to  secure  anything  like  adequate  production. 
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It  often  happens,  moreover,  that  the  cutters  are  so 
little  considered  that  they  do  not  receive  engineering 
attention  of  any  kind.  Cutters  are  considered  in  the 
same  class  of  small  tools  as  files,  and  they  are  ordered 
without  regard  to  their  fitness  for  the  work.  This 
seems  almost  unbelievable  when  v/e  consider  their 
importance  in  securing  production,  but  it  is  nevertheless 
true  in  too  many  cases.  The  output  of  a  ten-thousand 
dollar  machine  is  often  curtailed  by  lack  of  a  cutter. 

Milling  cutters  that  will  remove  the  most  metal  in 
a  given  time,  that  will  run  the  longest  between  grind- 
ings  and  .set  up,  are  almost  as  important  as  the  milling 
machine  itself.  The  time  lost  in  changing  cutters  on 

an  expensive  machine  will  pay  for  considerable  engi- 
neering attention  and  outlay  in  the  cutter  itself. 

In  order  to  secure  the  best  results,  milling  cutters 
should  be  designed  by  experts  just  as  much  as  the 
machine  itself.  The  selection  of  material  for  the  body 
in  an  inserted-tooth  cutter,  or  the  blades  themselves, 
is  an  engineering  problem. 

Suflicient  support  to  the  cutting  edge,  so  as  to  elimi- 
nate or  at  least  reduce  the  vibration  which  causes 

chatter  and  breakage,  is  a  serious  point  and  one  that 
requires  careful  study.  Chip  clearance  is  also  vital,  the 
tooth  shape  being  a  compromise  between  these  two 
factors.  Ease  of  sharpening  and  its  effect  on  the  life 
of  the  cutter  is  a  third  point  to  be  considered. 

The  whole  question  of  cutting  tools  is  so  tied  up  with 
the  output  of  the  machine  itself  that  it  requires  more 
attention  than  it  usually  receives.  Cutter  makers  should 
really  be  cutter  engineers,  if  best  results  are  to  be 
obtained.  It  is  obviously  poor  management  to  put  a 
cutter  which  can  stand  but  two-horsepower  on  a  ten- 
horsepower  machine.  More  careful  attention  to  the 
cutting  tools  will  usually  prove  a  paying  investment. 

Publicity  for  Engineers* 
Publicity  and  engineers  do  not  mix.  Most  engineers 

are  self-conscious  and  do  not  like  to  talk  about  them- 
selves, although  the  engineer  and  engineering  are  faced 

today  with  perhaps  the  greatest  opportunity  for  pub- 
licity that  has  ever  been  given  to  a  profession  or  to  an 

industry.  The  growth  of  engineering,  which  underlies 

our  industrial  development,  has  been  rem:-.rkable,  as  has 
the  growth  of  the  technical  societies.  With  the  big  in- 

crease in  size  and  scope  of  engineering  activities  came 
specialization  and  the  formation  of  separate  societies  in 
the  different  fields  of  engineering.  It  is  the  purpose  of 
this  conference  to  effect  a  combination  of  organizations 
for  the  purpose  of  dealing  with  technical  problems  in  the 
whole.  Such  an  organization  may  se;  ve  for  the  protec- 

tion and  for  the  welfare  of  the  engineering  profession, 
and  it  will  be  to  the  advantage  of  the  people  and  the 
nation  as  a  whole  in  dealing  with  the  problems  of  engi- 

neering which  are  encountered  in  a'l  phases  of  our 
modern  life.  This  organization  would  serve  the  same 
purpo.se  for  engineers  that  a  union  serves  for  labor  and 
a  chamber  of  commerce  for  merchants. 

One  of  the  most  constructive  things  the  proposed 
organization  can  do  is  to  visualize  the  opportunities 
for  publicity  for  the  engineer  and  perfect  .some  method 

of  securing  this  publicitx-.  The  engineer  is  the  man 
who  faces  facts  as  facts,  and  who  solves  economic  prob- 

lems by  the  consideration  of  all  factors  and  not  from 

•Extiarts  from  an  address  by  James  H.  McGraw,  President, 
McGraw-Hill  Co..  Inc.,  delivered  June  3,  1920,  at  the  Organizing 
CoJifercnre  of  TechnicMl  Societies,  Washington,  D.  C. 

one  particular  viewpoint,  as  does  the  banker,  the  busi- 
ness man  or  the  politician.  Probably  because  the  engi- 
neer works  with  the  viewjjoint  of  service,  the  public 

is  conscious  of  him  as  a  good  servant  and  not  as  a 
leader.  Now,  in  order  that  the  engineer  may  be  recog- 

nized as  the  man  who  makes  our  present  life  possible, 
he  must  advertise,  become  a  better  business  man,  and 
make  the  public  conscious  of  his  importance. 

The  chief  means  of  obtaining  publicity  for  engineers 

are  the  newspapers,  the  general  magazines  and  week- 
lies, the  technical  and  industrial  press,  the  papers  of 

associations  and  societies,  and  the  public  platform.  The 
newspapers  and  general  periodicals  will  not  present  the 
technical  side  of  engineering  as  much  as  the  human 

interest  phase,  but  by  this  means  the  work  of  the  engi- 
neer can  well  be  shown  to  the  general  public.  The 

public  platform  could  provide  a  means  of  publicity  by 
presenting  the  engineering  viewpoint  to  chambers  of 
commerce  and  business  organizations. 

As  regards  the  technical  press,  it  serves  both  as  a 
medium  of  publicity  (probably  the  biggest  one  of  those 

mentioned)  and  as  a  means  of  interpreting  the  view- 
points of  engineers  to  other  groups  and  other  indus- 
tries. The  technical  press  and  the  engineering  societies 

are  natural  partners,  the  growth  of  each  being  depend- 
ent upon  the  other.  It  follows  that  there  should  exist 

no  antagonism  between  the  society  journals  and  the 
independent  technical  press,  as  both  are  really  working 
toward  the  same  end.  Editors  may  differ  at  times,  but 

this  fact,  provided  their  differences  are  based  on  funda- 
mental considerations,  makes  even  sounder  the  relation 

of  the  press  to  the  engineer. 
I  should  like  to  see  grow  out  of  this  conference  a  thor- 

ough understanding  of  the  opportunities  for  the  engi- 
neer and  the  opportunities  for  the  independent  technical 

and  engineering  press  to  forward  the  broad  conceptions 
of  engineering.  Every  branch  of  engineering  must 
give  freely  of  its  best  in  exchange  for  the  best  of 
others;  must  recognize  the  value  of  gaining  by  giving 
and  also  the  fact  that  what  injures  one,  injures  all. 

An  Experience  with  Iron  Molds 
By  a.  W.  Forbes 

In  the  May  6  issue  of  the  American  Machinist  ap- 

peared an  article  "Iron  Castings  in  Iron  Molds."  It 
has  long  been  a  puzzle  to  me  to  understand  why  this 
method  was  not  commercially  satisfactory,  and  I  should 
like  to  ask  if  anyone  knows  any  other  reason  for  not 
adopting  it  except  the  matter  of  the  hard  shell  next  to 
the  mold.  I  have  had  enough  experience  with  ca.stings 
made  this  way  to  show  that  this  hard  shell  is  not  neces- 
sary. 

A  few  months  ago  when  foundry  work  was  held  up  so 
badly,  we  needed  a  few  small  castings  in  the  worst 
way.  Not  having  any  other  facilities,  I  melted  iron  in 
a  fire-clay  ladle,  by  turning  the  oxy-acetylene  torch  di- 

rectly onto  some  pieces  of  cast  iron  in  the  ladle.  The 
effect  of  the  flame  on  the  iron  I  cannot  state,  but  when 

poured  into  cold  iron  molds  there  was  but  slight  harden- 
ing of  the  surface,  which  was  completely  removed  by 

slight  reheating.  The  quality  of  the  iron  appeared  to 
be  better  than  the  scrap  which  was  melted. 

The  use  of  acetylene  is  of  cpurse  out  of  the  question 
for  melting  iron  commercially,  but  if  the  same  quality 
castings  could  be  produced  in  a  commercial  way,  I  should 
be  ready  to  pay  considerably  higher  prices  for  them 
than  for  ordinary  sand-molded  castings. 
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Producing  Core-Hole  Plugs  in  a 
Locomotive  Shop 

By  H.  L.  Ruark 

The  drawings  show  a  method  of  attaining  rapid  pro- 

duction in  the  machining  of  locomotive  piston  core-hole 

plugs  or  work  of  a  similar  nature,  with  an  ordinary- 
screw  cutting  lathe.  By  the  use  of  this  method  I  have 

found  it  possible  to  center,  turn,  and  thread  to  a  stand- 
ard size  an  average  of  one  plug  every  two  minutes. 

First  a  quantity  of  plugs  are  centered  with  the  cen- 

tering device  shown  at  A,  a  heavy  punch  mark  being 

sufficient  for  this  job,  as  absolute  precision  is  not  neces- 

sary. Two  toolposts  are  set  in  position,  the  first 

holding  a  turning  tool  and  the  second  a  threading  tool. 

The  turning  tool  is  set  about  1  in.  closer  to  the 

work  than  the  threading  tool,  with  the  tools  about  three 
inches  apart. 

After  the  first  plug  has  been  turned  to  size,  note  the 

position  of  the  cross  feed  handle  which  will  enable  the 

second  and  succeeding  plugs  to  be  turned  to  size  with 

one  cut  and  without  using  the  calipers.  When  the  plug 

has  been  turned  the  threading  tool  is  brought  into  use. 

After  threading  the  first  one  to  size,  a  stop  clamp 

placed  on  the  cross-slide  ways  will  enable  the  operator 

to  cut  all  following  threads  to  the  correct  depth  with- 
out the  use  of  calipers  or  gage. 

The  end  of  the  driver  is  squared  to  fit  the  cored 

recess  in  the  p'ug.  The  tail  center  is  offset  to  give  the 
required  taper.  When  the  threading  tool  is  in  use  the 
turning  tool  travels  in  the  space  forward  of  the  plug. 

Dial  Test  Indicator  Attached  to  Calipers 
By  H.  H.  Parker 

When  it  is  necessary  to  reduce  work  in  the  lathe 
by  a  known  number  of  thousandths  or  if  it  is  desired 
to  test  the  work  for  eccentricity  or  unevenness,  a  dial 
test  indicator  attached  to  one  leg  of  a  medium  sized 
pair  of  calipers  is  sometimes  more  quickly  read  and 
will  show  up  the  amount  of  eccentricity  better  than  a 
micrometer.  The  sketch  shows  an  adapter  clamp  for 
fitting  a  dial  indicator  to  the  caliper  leg.  It  is  made 
of  a  piece  of  square  stock  about  seven  sixteenths  on  a 
side  with  a  portion  turned  down  to  fit  into  the  indicator 
clamp  block.  A  slot  is  cut  halfway  through  the  square 
portion  and  a  setscrew  provided  to  clamp  the  caliper  leg. 

The  actual  diameter  of  the  work  cannot  be  deter- 
mined in  this  way,  but  the  reduction  caused  by  subse- 

quent cuts  is  quickly  read  if  the  dial  is  set  at  zero  when 
the  calipers  are  passed  over  the  work.  Work  of  any 
size  within  the  limits  of  the  calipers  may  be  tested  by 
merely  spreading  the  lers. 

QUANTITY   PRODT-CTION  OF  CORE-HOLE   PLT'GS DI.\L    INDICATOR    ATTACHED   TO    CALIPER 
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The  Federated  American  Engineering  Societies 
AN  EVENT  of  immense  importance  to 

/  \  the  engineering  world  took  place  in 

JL  a, Washington,  June  3  and  4.  The  large 
number  of  great  engineering  organizations 

represented  would  alone  stamp  this  meeting 
as  of  tremendous  import,  but  the  object 

SDUght  places  it  above  that  of  any  engineering 
gathering  ever  held. 

If  the  plan  projected  becomes  workable, 

the  engineer  will  at  last  be  given  the  recog- 
nition due  him  for  his  public-spirited,  though 

hitherto  too  modest,  service. 

L  The  president  of  the  American  Institute  of 

■  Mining  and  Metallurgical  Engineers  said  in 

his  inaugural  address  a  short  time  ago:  "We 
have  in  this  country  probably  one  hundred 

|k  thousand  professional  engineers.  The  events 
of  the  past  few  years  have  greatly  stirred 

their  interest  in  national  problems." 
L.  K.  Sherman,  the  head  of  the  United 

States  Housing  Corporation,  said:  "It  is 
estimated  that  more  than  25  per  cent  of  all 

the  engineers  are  engaged  in  some  sort  of 

public  service  work.  It  is  natural  that  it 

should  be  so.  The  engineers'  field  embraces 
the  activities  which  must  be  entered  into  by 

large  corporations  either  public  or  private. 

"There  are  more  engineers  as  employees  of 
the  public  municipal,  state  or  national — 
than  employees  from  all  the  other  professions. 

The  number  of  the  engineering  profession  in 

public  service  who  may  be  classed  as  officials, 

representative  or  executives  is,  however,  dis- 
proportionately small,  not  only  to  the  number 

of  engineer  employees,  but  also  in  comparison 

with  the  number  of  public  officials  from  the 
ranks  of  law,  medicine  or  business. 

"Obviously,  this  is  not  right  for  either  the 
interests  of  the  engineer  employees,  the  engi- 

neering profession,  or  the  public. 

"Why  are  there  not  more  engineers  as  pub- 
lic officials?       The    engineer    to-day   has   the 

\ 

esteem,  respect,  and  good  will  of  the  public. 
That  is  one  of  the  points  secured  by  technical 
societies  and  engineering  colleges.  , 

"The  fault  is  with  the  engineers  themselves, 
that  they  are  subordinates,  as  a  rule,  in  the 

management  of  public  affairs.  First,  it  is  due 

to  the  engineers'  training,  which  deals  with 
things  and  not  with  men.  Second,  it  is  due  to 

the  engineer's  conservatism  or  reluctance  in 
matters  which  he  deems  outside  of  the  strictly 

technical  field  of  engineering.  " 
The  American  people  need  successful  engi- 

neers in  public  office,  along  with  successful 
business  men  and  manufacturers,  as  we  called 

to  your  attention  in  our  recent  editorial :  ""Not 
Politics — But  Common  Sense.  "  ̂  ;   a  ;  ̂ -Jh., 

The  American  people  need  engineers  to  take 

active  interest  in  the  great  national  problems. 

The  Engineers  need  the  American  people  to 

take  an  interest  in  THEM — a  human,  urging 
interest. 

It  was  to  bring  about  the  satisfying  of  this 
mutual  need  that  the  Federation  was  first 

proposed. 
It  is  with  great  pride  that  the  American 

Machinist  can  point  to  the  fact  that  the  first 

meeting  of  the  American  Society  of  Mech- 
anical Engineers  was  held  in  our  office,  and  we 

are  proud  to  point  to  the  fact  that  the  Ameri- 

can Society  of  Mechanical  Engineers  was  far- 

sighted  enough  to  send  delegates  to  the  great 
Federation  Conference,  who  were  instructed 

for  it  and  empowered  to  act. 

We  are  for  the  Federation  and  shall 

push  for  its  success  with  all  the  force  and 

energy  of  the  "American  Machinist," 
and  with  us  is  the  tremendous  power  of 

the  entire  McGraw-Hill  organization. 

Editor 

?^~'K.'^2K:^'l'K'K.'K[*Z'^'^yi'^^:^l'^^^^ 
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The  Federated  American  Engineering 
Societies 

THE  Organizing  Conference  of  delegates  repre
- 

senting some  sixty  engineering  societies  of  the 
United  States,  met  in  Washington,  D.  C,  June 

3  and  4,  1920,  and  adopted  the  following  resolutions: 
Resolved,  That  it  is  the  sense  of  this  conference  that  an 

organization  be  created  to  further  the  public  welfare  where 
technical  knowledge  and  engineering  experience  are  involved, 
and  to  consider  and  act  upon  matters  of  common  concern 
to  the  engineering  and  allied  technical  professions  and 

Resolved,  That  it  is  the  sense  of  the  conference  that  the 
proper  organization  should  be  an  organization  of  societies 
and  affiliations  and  not  of  individuals. 

As  a  starter  these  resolutions  were  adopted  by  119 

affirmative  votes,  representing  52  societies  out  of  the 

57  present,  five  not  voting  and  no  negative  votes  being 
cast. 

The  significance  of  this  great  conference  of  engineer- 
ing societies  is,  of  course,  that  extremely  valuable 

potential  forces  for  public  good,  which  have  been 
functioning  separately  as  engineering  forces  have  begun 
to  be  organized  into  one  powerful  body,  which,  by  the 

nature  of  its  existence,  is  pledged  to  be  an  active  force 

for  the  public  good.  There  is  intended  to  be,  then,  one 
federation  of  societies  whose  prestige,  qualifications 

and  records  are  beyond  question,  the  societies  them- 
selves composed  of  men  belonging  to  a  profession,  the 

activities  of  which  demand  as  a  prerequisite,  honesty 

of  purpose  and  of  fact.  These  forces,  added  to  those 

of  existent  constructive  bodies  should  react  forcefully 

to  the  benefit  of  the  public  and  themselves. 
The  motive  of  the  organization  is  best  shown  by 

quoting  from  the  opening  address  of  Richard  L. 

Humphrey,  the  spirit  of  which  prevailed  throughout 

the  session :  "I  believe  that  the  keynote  of  this  confer- 

ence could  be  properly  expressed  by  the  word  'service' ; 
we  desire,  first,  to  serve  the  country,  and  second,  to 
serve  the  societies  and  organizations  of  which  we  are 

the  representatives.  One  cannot  contemplate  service, 

which  means  giving — not  receiving — with  any  feeling 
that  it  is  actuated  by  selfish  motives,  but  rather  is  it 

the  giving  of  our  best.  ...  I  am  supremely  con- 
fident that  a  body  of  men  of  the  high  order  of  intel- 

ligence that  is  here  represented,  cannot  fail.  I  am 
confident  that  there  will  be  laid  at  this  conference  the 

Corner-stone  of  the  united  engineering  and  allied  tech- 
nical professions  that  will  deal  with  public  affairs  of 

the  city,  state  and  nation,  where  engineering  experience 
and  technical  knowledge  are  involved,  and  that  will 
take  action  on  other  matters  of  a  non-technical  character 

which  are  of  common  concern." 
A  brief  history  of  affairs  which  have  led  up  to  the 

present  conference  will  show  that  the  idea  of  one  rep- 
jesentative  organization  of  engineering  bodies  is  not 
new  and  that  they  were  natural  and  logical  steps  by 
which  the  leaders  in  what  will  be  the  member-societies, 
become  convinced  that  such  an  organization  is  not  only 
desirable,  but  extremely  advisable  for  the  good  of  the 
country. 

The  American  Society  of  Civil  Engineers,  the  first 

of  the  so-called  founder-societies,  was  organized  in 
1852.  Later  the  American  Institute  of  Mining  and 

Metallurgical  Engineers,  the  American  Society  of 

Mechanical  Fhigineers,  the  American  Institute  of  Elec- 

trical Engineers,  the  American  Society  for  Testing 

Materials,  the  American  Railway  Engineering  Asso- 
ciation and  other  national  societies  were  founded,  their 

activities  being  briefly  ,  technical.  There  still  later 
developed,  over  the  country,  engineering  clubs  and 

societies  and  state  and  regional  organizations,  con- 
cerned with  strictly  engineering  work,  and  each  society, 

as  a  rule,  acting  independently  of  any  other. 
The  need  for  a  combination  of  the  forces  of  the 

societies  to  present  a  solid  front  became  self-evident 
and  resulted  in  the  formation  of  Engineering  Council, 

representative  of  the  four  founder-societies.  A  step 
further  was  the  appointment  by  the  American  Society 
of  Chemical  Engineers  in  1918,  of  a  Committee  on 
Development  to  make  a  survey  of  the  scope  of  the 

society  and  its  relations  to  other  societies.  Similar 
Committees  were  appointed  by  the  American  Society 
of  Mechanical  Engineers,  the  American  Institute  of 
Electrical  Engineers  and  the  American  Institute  of 

Mining  and  Metallurgical  Engineers.  These  Commit- 
tees met  in  joint  conference  and  organized  the  Joint 

Conference  Committee,  with  the  object  of  determining 

in  what  manner  these  four  societies  could  co-operate 
on  non-technical  or  welfare  work  affecting  the  relations 
of  the  engineer  to,  and  his  service   in,  public  affairs. 

The  result  of  the  inve.stigations  of  this  Committee 
and  of  its  reports  to  its  societies  was  the  call  for  a 
conference  of  representatives  of  national,  local,  state 
and  regional  engineering  organizations  of  this  country, 

for  the  purpose  of  bringing  into  existence  a  compre- 
hensive organization  such  as  has  been  developed  in  the 

Federated  American  Engineering  Societies. 
The  work  of  fostering  the  Federation,  until  it  can 

be  made  an  active  organization  was  intrusted  to  the 
Engineering  Council,  upon  their  request. 

The  Conference  adopted  resolutions  covering  the  fol- 
lowing subjects: 

1.  Urging  the  payment  of  adequate  salaries  for  the 
teachers  of  engineering  in  our  technical  institutions 
in  order  that  adequately  trained  young  engineering 

talent  may  be   made   regularly   available. 
2.  Advocating  the  immediate  adoption  of  appropriate 

measures  to  give  effect  to  the  recommendations  made 
to  Congress  by  the  Commission  which  recently  reported 

upon  a  more  adequate  salary  schedule  for  the  engi- 
neering and  other  technical  services  of  the  Federal  Gov- 

ernment. 

3.  Indorsing  the  bill  which  has  for  some  time  been 
under  consideration  by  Congress  for  the  creation  of 

a  Department  of  Public  Works. 
4.  Expressing  the  appreciation  of  the  Organization 

Conference  for  the  valuable  work  of  the  Engineering 

Council,  especially  its  offers  of  assistance  in  making 

effective  and  operative  the  newly  devised  plan  of  organi- 
zation; and  expressing  thanks  to  the  Washington 

Society  of  Engineers  and  the  Cosmos  Club  for  their 
courtesy  and  assistance  afforded  during  the  sessions  of 
the   Conference. 

The  constitution  and  by-laws  which  follow,  are  still 
to  be  ratified  by  the  societies  expecting  to  become 
members,  except  for  the  A.  S.  M.  E.  and  the  A.  I.  E.  E. 
The  former  .society  sent  delegates  empowered  to  ratify 

I 
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Organization  Chart  5^e  Federated  American  Engineering  Societies 
STATE,  REGIONAL  AND    LOCAL   (c) 

NATIONAL    ENGINEERING    COUNCIL 

composed  of  delegates 

elected  by  the  constituent  societies  on  the 

basis  of  membership* 
Holding  an  annual  convention 

Having  a  president,  1 
four  vice  presidents  |  (a) 

and  a  treasurer 

EXECUTIVE  BOARD 

30  members 

(a)  The  National  officers 

„  ,  Representatives  of 
"^  the  National  Societies 

Representatives  of         ;  24^ 
(c)  the  State,  Regional 

and  local  societies 

EXECUTIVE  OFFICER 

Appointed  by  Executive  Board  - 
acts  as  Secretary  to  both  the  Board  and  the 

National  Council 

The  represenlativcs  of 
Ihe  ̂ oup  of  National 
Societies  on  the  Executive 
Board  are  to  be  elected  or 

appointed  or  designated 
by  the  National  Societies 
in  any  way  upon  which 
these  societies  may  agree 
amcng  themselves. 

*Repreftentation  in  the  National  Council  is  on  the  basit  of  one  delegate  for  100  to  1000 
members  and  one  additional  delegate  for  each  additional  1000  or  major  fraction  thereof 
for  national  and  other  societies  alike;  no  society  to  have  more  than  20  delegates. 

'tRepresentation  on  the  Executive  Board  it  »o  divided  that  the  representation  of  the 
group  of  national  societies  (b)  bears  the  same  ratio  to  the  representation  of  the  group 
of  state,  regional  and  local  societies  (c)  that  the  combined  representation  of  the  national 
societies  in  the  Council  bears  to  that  of  the  other  sf>cieties. 

The  representativeu  of  the 

group  of  state,  regional 
and  local  societies  on  the 
Executive  Board  to  be 
elected  by  districts,  the 
boundaries  of  which  are 

so  prescribed  as  to  take 
account  of  both  member- 
ship  and  area. 

State,  regional  or  local  societies  may  be  composed  of  a  number  of  affiliated  societies,  sections,  clubs,  etc.,  but  in  the 

determination  of  their  representation  no  count  shall  be  taken  of  any  organization  which  is  represented  individually  or 

through  another  local,  state  or  regional  organization  or  affiliation. 

The  societies  diagrammed  are  simply  chosen  as  typical.  Not  all  of  those  shown  have  indicated 

their  intentions  of  joining  the  federation,  and  not  all  of  those  taking  part  in  the  organizing  con» 
ference  are  included  in  the  diagram. 
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and  they  went  on  record  with  their  approval  before 
the  conference.  This  was  followed  later  by  the 

A.  I.  E.  E.,  acting  through  Calvert  Townley.  Forty-nine 

societies  voted  in  favor  of  the  constitution  and  by-laws 

and  eight  societies  with  representatives  present,  did 
not  vote.  Ten  societies  were  absent. 

THE  CONSTITUTION 

Art.  I.    Name 

The  name  of  this  organization  shall  be  The  Federated 
American  Engineering  Societies. 

Art.  II.    Object 

Service  to  others  is  the  expression  of  the  highest  motive 

to  which  men  can  respond,  and  duty  to  contribute  to  the 

public  wtlfara  demands  the  best  efforts  that  men  can  put 

forth,  therefore,  it  shall  be  the  object  of  this  organization 

to  further  the  interests  of  the  public  through  the  use  of 

technical  knowledge  and  engineering  experience,  and  to 

consider  and  act  upon  matters  common  to  the  engineering 
and  allied  technical  professions. 

Art.  III.    Membership 

Sec.  1.  Scope.  The  membership  shall  consist  of 

national,  local,  state  and  regional  engineering  and  allied 

technical  organizations  and  affiliations,  classified  as  follows: 

(1)  National  engineering  and  allied  technical  organ- 
izations. .  „.    J    ..      V 

(2)  Local,  state,  or  regional  engineering  or  allied  tech- 
nical organizations  other  than  local  associations,  sections, 

branches  or  chapters  of  national  organizations. 

(3)  Affiliations  consisting  of  any  one,  or  a  combination, 
of  the  following  constituents: 

(a)  Local  sections  or  associations  of  members  of  na- 
tional organizations  included  under   (1). 

(b)  Local  engineering  or  allied  technical  societies  or 
clubs,  not  of  national  scope. 

(c)  Local  engineers  and  members  of  allied  technical  pro- 
fessions and  their  associates. 

Sec.  2.  Qualifications:  The  qualifications  for  member- 

ship shall  be  as  provided  in  the  By-Laws. 
Sec.  3.  AppHcation  for  Membership:  Application  for 

membership  shall  be  made  in  the  form  and  manner  pre- 
scribed in  the  By-Laws. 

Sec.  4.  Termination  of  Membership:  The  membership  of 

any  constituent  organization  may  be  terminated  by  it  or  by 
the  Council  ir    "^he  manner  provided  in  the  By-Laws. 

Akt  IV.    Management 

Sec.  1.     Americav  Engineering  Conncil.   The  management 
of  this  organization  shall  be  vested  in  a  body  to  be  known 

as  the  "American  Engineering  Council,"  and  its  Executive 
Board. 

Sec.  2.  Functions.  The  American  Engineering  Council 
shall  consist  of  representatives  of  Member-Societies  selected 
as  hereinafter  provided.  This  Council  shall  co-ordinate  the 
activities  of  state  councils  and  of  local  affiliations  whenever 
these  activities  are  of  national  or  general  importance  or 
may  affect  the  general  interests  of  engineers. 

Sec.  3.  Representation.  Each  National,  local,  state  or 
regional  organization,  or  affiliation  shall  be  entitled  to  one 
representative  en  the  Council  for  a  membership  of  from 
100  to  1,000  inclusive,  and  one  additional  representative  for 
every  additional  1,000  members  or  major  fraction  thereof; 
provided  that  in  the  determination  of  the  representation  of 
local,  stats  cr  re,?ional  organizations  or  affiliations  no  count 
shall  be  taken  of  any  organization  which  is  represented 
individually  or  through  another  local,  state  or  regional 
organization  or  affiliation;  and,  provided  further,  that  no 
organization  shall  have  more  than  20  representatives  on  tlii-- 
Council. 

Sec.  4.  Selection  of  Representatives.  Representatives  on 
the  Council  shall  be  selected  as  stipulated  in  the  By-Laws. 

Sec.  5.  Meetings.  The  Council  shall  hold  an  annual  meet- 
ing. Other  meetings  may  be  called  by  the  Executive  Board 

and  shall  be  called  by  it  upon  the  written  request  of  25 
representativc-s  on  the  Council. 

Sec.  6.  Officers.  The  elected  officers  of  the  Council  shall 
consist  of  a  President,  to  hold  office  for  two  years,  and  who 

shall  be  ineligible  to  re-election,  four  Vice-Presidents,  tc 
hold  office  for  two  years,  two  to  be  elected  every  year,  and 
a  Treasurer,  to  hold  office  for  one  year.  These  officers  shal: 
be  elected  by  a  letter  ballot  of  the  Representatives  on  th: 

Council  as  provided  in  the  By-Laws.  There  shall  be  a- 
Executive  Officer  who  shall  also  ')c  Secretary  appointed  by 
and  holding  office  during  the  pleasure  of  the  Executivt 
Board.  He  shall  not  be  a  member  of  the  Executive  Board 
but  may  be  a  representative  on  the  Council. 

Sec.  7.  Executive  Board;  Functions.  There  shall  be  an 

Executive  Board  of  thirty  members  of  the  Council  con- 
stituted as  hereinafter  provided  and  charged  with  conduct- 

ing the  business  of  the  organization  under  the  direction  of 
the  Council. 

Sec.  8.  Membership.  The  Executive  Board  shall  consist 
of  thirty  members,  of  whom  six  shall  be  the  officers  elected 
by  the  Council  and  twenty-four  shall  be  selected,  a  part  by 
the  national  societies,  and  the  remainder  by  the  local,  state 

or  regional  organizations  or  affiliations  according  to  dis- 
tricts, as  provided  in  the  By-Laws;  provided,  that  the  num- 

ber of  representatives  of  the  national  societies  shall  bear  as 
nearly  as  may  be  the  same  ratio  to  the  number  of  repre- 

sentatives of  local,  state  and  regional  organizations  or 
affiliations  as  the  number  of  representatives  of  the  national 
societies  bears  to  the  number  of  representatives  of  the  local, 
state  and  regional  organizations  or  affiliations. 

Sec.  9.  Electoral  Districts.  For  the  purpose  of  facilitat- 

ing the  selection  of  the  district  members  on  the  Executive 
Board,  the  Council  shall  divide  the  country  into  districts  as 
provided  in  the  By-Law: ,  based  upon  an  equitable  represen- 

tation, having  regard  to  both  its  membership  and  area. 
Sec.  10.  Officers.  The  President  and  Secretary  of  the 

American  Engineering  Council  shall  be  respectively  the 
Chairman,  and  the  Secretary  of  the  Executive  Board.  There 
shall  be  two  Vice-Chairmen  elected  by  the  Board  from  its 
members. 

Art.  V.  Unexpired  Term.s 

Vacancies  in  the  offices  of  che  President,  the  Vice-Presi- 
dents, the  Treasurer  and  in  the  Executive  Board  and  among 

the  representatives  on  the  Council,  s'lall  be  filled  as  soon  as 
feasible,  by  the  agencies  originally  selecting  the  incumbents. 
Officers  and  delegates  thus  chosen  shall  serve  for  the  un- 

expired terms. 
Art.  VI.    Funds 

Sec.  1.  Funds  for  the  use  of  the  organization  shall  be 
contributed  as  follows: 

(a)  Each  national  society  represented  on  the  American 
Engineering  Council  shall  contribute  annually  one  dollar 
and  fifty  cents  (|1.50)  per  member. 

(b)  Each  local,  state  or  regional  organization  or  affilia- 
tion represented  on  the  Council  shall  contribute  annually 

one  dollar  ($1.00)  per  member. 
No  portion  of  such  funds  shall  be  applied  to  the  use  of 

local  affiliations  or  state  councils. 

Sec.  2.  The  American  Engineering  Council  may  receiv..' 
and  administer  gifts,  bequests  or  other  contributions  for 
carrying  out  the  purposes  of  the  organization. 

Art.  VII.  Local  Affiliations 

Sec.  1.  Object.  The  American  Engineering  Council  shall 
encourage  the  formation  of  local  affiliations,  to  consider 

matters  of  local  public  welfare  with  which  the  engineerine' 
and  allied  technical  professions  are  concerned,  as  well  as 
other  matters  of  common  interest  to  these  professions,  in 
order  that  there  may  be  united  action  and  that  suggestions 
and  advice  may  be  offered  to  the  Council. 

Sec.  2.  Constitution.  Each  local  affiliation  desiring  mem- 
bership in  this  organization  shall  submit  its  Constitution 

and  By-Laws  and  all  subsequent  amendments  thereto  to  the 
Executive  Board  of  the  Council  for  approval  of  such  portion 
thereof  as  may  affect  its  eligibility,  or  its  relation  to  the 
work  of  the  Council. 

Art.  VIII.    State  Councils 

Sec.  1.     Object.    State  Councils,  consisting  of  represen- 
tatives of  local  affiliations  within   the  state  or  othei-wis' 

representative  of  the  majority  of  engineers  and  member^ 
of  allied  technical  professions  in  the  state,  if  members  of 
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this  organization  shall  consider  state  matters  of  public  wel- 
fare with  which  the  engineering  and  allied  technical  profes- 

sions are  concerned,  as  well  as  other  matters  of  common 
interest  to  these  professions  in  order  that  there  may  be 
united  act'on  in  state  affairs. 

Sec.  2.  Covstitiition.  Each  state  council  desiring  mem- 
bership in  this  organization  shall  submit  its  Constitution 

and  By-Laws  and  all  subsequent  modifications  thereto  to  the 
Executive  Board  of  the  Council  for  approval  of  such  portion 
thereof  as  may  affect  its  eligibility,  or  its  relation  to  the 
work  of  the  Council. 

Art.  IX.     Delimitation  of  Authority 

Local  affiliations,  state  councils  and  the  American  Engi- 
neering Council,  shall  deal  with  local,  state  and  national 

matters  respectively,  and  they  shall  be  autonomous  with 
respect  thereto.  It  shall,  however,  be  the  duty  of  the  Amer- 

ican Engineering  Council  to  interest  itself  in  the  activities 
of  local  aiflfliations  and  state  councils  if  such  activities  are 

of  national  scope,  or  affect  the  general  interest  of  the  engi- 
neering and  allied  technical  professions;  provided,  that 

nothing  hei-ein  stated  shall  be  construed  as  preventing  the 
discussion  by  any  local  affiliation  or  state  council  or  by  the 
American  Engineering  Council  of  any  matters  of  interest 
to  engineers  and  members  of  allied  technical  professions,  or 
action  by  the  said  Council  on  local  or  state  matters  where  no 
local  affiliation  or  state  council  exists. 

Art.  X.    Publicity 

This  organization  shall  stand  for  the  principle  of  publicity 
and  open  meetings  under  such  regulations  as  may  be  pro- 

vided for  in  the  By-Laws. 

Art.  XI.    Amendments 

Sec.  1.  An  amendment  to  this  constitution  may  be  pro- 
posed by  the  Executive  Board. 

Sec.  2.  An  amendment  may  be  proposed  in  writing,  by  at 
least  25  representatives  on  the  American  Engineering  Coun- 

cil; such  amendment  shall  be  considered  first  by  the  Execu- 
tive Boai-d,  which  may  approve,  disapprove  or  formulate  a 

modified  or  alternative  amendment,  report  of  which  action 
shall  accompany  the  original  proposal  to  this  organization. 

Sec.  3.  Any  amendment  proposed  as  provided  in  Sections 
1  and  2  shall  be  considered  at  a  meeting  of  the  American 
Engineering  Council  and  shall  be  submitted  to  its  members 
at  least  90  days  in  advance  of  such  meeting.  At  this  meet- 

ing, provided  a  majority  of  the  representatives  are  present, 
the  amendment  may  be  i-ejected,  or  ordered  submitted  to  the 
members  of  the  Council  for  letter  ballot  within  30  days  there- 

after, v/ith  such  modifications  as  may  be  adopted  by  a 
majority  of  those  present.  The  amendment  shall  fail  of 

;  adoption  if  one-third  of  the  votes  cast  are  in  the  negative. 

THE  BY-LAWS 

Chap.  I.    Membership 

Sec.  1.  Qualif.caUona.  Any  society  or  organization  of 

the  engineering  oi-  allied  technical  pi-ofessions,  is  eligible 
for  membership,  the  chief  object  of  which  is  the  advance- 

ment of  the  knowledge  and  practice  of  engineering  or  the 
application  of  allied  sciences,  and  which  is  not  organized  for 
commercial  purposes. 

Sec,  2.  Admisiiioyi.  The  Executive  Board  shall  submit 
each  application  made  to  it  on  its  prescribed  form,  to  a 
letter  ballot  of  the  American  Engineering  Council,  accom- 

panied by  a  statement  of  its  findings  as  to  eligibility  and 
the  number  of  representatives  to  which  the  applicant  would 
be  entitled.  The  applicant  shall  be  admitted  by  a  majority 
vote  of  the  Council  provided  that  not  more  than  25  per  cent 
of  the  members  of  the  Council  shall  vote  in  the  negative. 

Sec.  3.  Termina-iini  of  Membfrship.  Any  member  so- 
ciety may  terminate  its  membership  on  June  30  or  Decem- 

ber 31  or  any  year  by  at  least  three  months'  written  notice 
to  the  Secretary;  and,  provided,  the  financial  obligations  of 
such  organization  are  discharged  to  the  said  June  30  or 
December  31,  respectively. 

On  complaint  brought  by  any  three  members  of  the  Coun- 
cil, and  transmitted  in  vsriting  to  the  Secretary  of  the  Ex- 

ecutive Board,  alleginK  reasons  why  the  .uembership  of  any 

member  society  should  be  terminated,  the  Committee  on 
Membership  and  Representatives  of  the  Executive  Board 
shall  investigate  said  charges,  inform  itself  of  all  matters 
pertaining  thereto,  and  report  its  findings  to  the  Executive 
Board.  The  latter  may  dismiss  the  proceedings  or  make 
recommendations  to  the  Council.  The  Council,  by  a  two- 
thirds  vote  of  those  present  at  a  meeting,  may  dismiss  the 
proceedings  or  order  a  letter  ballot;  when  the  latter  is 
taken,  a  two-thirds  vote  of  the  Council  shall  be  necessary 
to  terminate  the  membership. 

Chap.  II.    Management 

Sec.  1.  Terms  of  Representativcx.  Representatives  on 
the  American  Engineering  Council  shall  serve  for  two  years; 
provided,  that  after  the  first  election,  where  there  is  more 
than  one  representative  from  one  organization,  approxi- 

mately half  shall  be  elected  each  year. 
Sec.  2.  Annomicevtent  of  Representatives.  Each  organ- 

ization represented  shall  send  to  the  Secretary  of  the  Coun- 
cil on  or  before  August  15th  of  each  year  the  names  of  its 

Representatives  who  are  to  serve  for  the  term  beginning 
January  first  following. 

Sec.  3.  Votes  of  Representatives.  Representatives  on 
the  Council  and  on  the  Executive  Board  shall  each  have  one 
vote  on  these  bodies. 

Sec.  4.  Meetings.  1.  At  all  meetings  of  the  National 
Council  the  order  of  business  shall  be  as  follows: 

a.  Roll  call  of  Representatives       '  ; 
b.  Approval  of  minutes  of  last  maetiny- 
c.  Report  of  Secretary 
d      Report  of  Treasurer- 
e.  Report  of  President 
f.  Report  of  Executive  Committee 
g.  Report  of  other  committees    . 
h.  Unfinished  business 

i.     Special  business 
j.     New  business 

2.  Rules  of  Order.  Unless  otherwise  provided,  Rob- 
ert's Rules  of  Order  shall  govern  the  procedure  of  al 

meetings  of  the  Council. 
3.  Quonim.  A  majority  of  all  of  the  representatives 

of  the  Council  shall  constitute  a  quorum  for  all  of  ics meetings. 

Sec.  5.  Nomination  and  Election  of  Officers.  1.  The 
Secretary  shall  send  to  each  member  of  the  Council  at  least 
90  days  in  advance  of  the  Annual  Meeting  nomination 
blanks  for  offices  to  be  filled  at  that  meeting.  Nominations 
received  within  30  days  shall  be  canvassed  by  the  teller:? 
appointed  by  the  Executive  Board  and  reported  to  them  to 
the  Board.  The  Board  shall  place  upon  the  ballot  the  names 
of  the  three  candidates  receiving  the  highest  number  of votes. 

2.  The  Secretary  shall  mail  to  each  member  of  the 
Council,  at  least  30  days  before  the  Annual  Meeting  a 
ballot  containing  the  names  of  the  nominees  for  each 
office. 

3.  Ballots  received  before  7  a.m.  of  the  first  day  of 
the  Annual  Meeting  shall  be  canvassed  by  tellers 
appointed  by  the  Executive  Board,  and  the  result  cer- 

tified to  the  President  of  the  Council,  who  shall  an- 
nounce the  result  of  the  election  at  the  Annual  Meet- 

ing. A  plurality  of  votes  shall  elect;  in  case  of  a  tie 
vote  the  Annual  Meeting  shall  select  immediately  be- 

tween the  tied  candidates  by  ballot. 
Sec.  6.  Duties  of  Officers.  1.  The  terms  of  all  offiters 

elected  at  an  .Annual  Meeting  of  the  Council  shall  commence 
on  the  adjournment  of  such  meeting. 

2.  The  officers  shall  have  the  usual  duties  pertaining 
to  their  respective  offices,  except  as  may  be  otherwise 
provided  in  the  Constitution  and  By-Laws. 

3.  It  shall  be  the  duty  of  the  President  to  represent 
the  Council  on  any  formal  occasion. 

4.  The  Vice-President,  in  the  order  o^  seniority 
of  election  and  age,  shall,  in  the  absence  or  disability  of 
the  President,  discharge  his  duties. 

5.  The  Treasurer  shall  receive  all  moneys  and  de- 
posit same  in  the  name  of  the  Council,  with  a  bank  or 

trust  company  approved  by  it  He  shall  invest  all 
funds  not  needed  for  current  disbursements  as  ordeied 
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by  the  Executive  Board.  He  shall  pay  all  bills  covering 
expenditures  authorized  by  the  budget;  or  the  Executive 
Board,  by  checks  countersigned  by  the  Chairman  of  the 
Finance  Committee  or  some  other  member  thereof.  He 
shall  make  an  annual  report  and  such  olher  reports  as 
may  be  prescribed  by  the  Executive  Board.  He  shall 
give  a  bond  at  the  expense  of  the  Council,  in  amount 
and  with  surety  satisfactoi-y  to  the  Executive  Board. 

6.  The  Executive  Officer  shall  be  appointed  and  his 

compensation  fixed  annually  by  the  Executive  Board 
and  shall  hold  office  during  its  pleasure.  He  shall  be 

the  Secretary  of  the  Council  and  of  its  Executive  Board. 
He  shall  manage  the  busineess  of  the  Council  under  the 
direction  of  the  Executive  Board,  and  perform  such 

duties  as  may  be  assigned  to  him  by  the  Council  or  the 
Executive  Board.  He  shall  be  the  custodian  of  the 

property  of  the  Council.  He  shall  collect  all  moneys 
due  the  Council  and  transfer  them  to  the  custody  of  the 
Treasurer.  He  shall  scrutinize  all  expenditures  and  use 

his  best  endeavors  to  secure  economy  in  the  administra- 
tion of  the  business  of  the  Council.  He  shall  certify  to 

the  accuracy  of  all  bills  or  vouchers  on  which  money  is 
to  be  paid.  He  shall  give  a  bond  at  the  expense  of  the 
council  in  amount  and  with  surety  satisfactory  to  the 
Board.  He  shall  pay  the  current  expenses  of  the 
office  and  for  this  purpose  shall  have  at  his  disposal  a 
suitable  sum  of  money  to  be  fixed  by  the  Board,  which 
amount  shall  be  periodically  replenished  under  the 
authority  of  the  Finance  Committee  upon  the  represen- 

tation of  an  account  of  disbursements  in  the  form  re- 
quired by  it.  He  shall  mail  to  the  member-societies 

bills  for  their  annual  contribution  30  days  prior  to  the 
beginning  of  the  fiscal  year.  He  shall  perform  such 
other  duties  as  may  from  time  to  time  be  assigned  to 
him  by  the  Council  or  the  Executive  Board. 

Sec.  7.  Reliction  of  Executive  Board.  1.  The  Secretary 
shall  submit  to  the  Executive  Board,  at  its  September  meet- 

ing, a  list  of  Member-Societies  in  good  standing  with  their 
respective  memberships. 

2.  The  Executive  Board  shall  thereupon  determine 
the  number  of  its  members  for  the  next  ensuing  admin- 

istration year  to  be  selected  by  national  societies,  and 
by  the  Representatives  of  the  local,  state  or  regional 
organizations  or  affiliations,  such  members  to  be  pro- 

portioned as  near  as  may  be,  to  their  respective  mem- 
berships in  good  standing,  and  it  shall  prescribe  the 

boundaries  of  each  district. 

3.  The  Secretary,  within  two  weeks  after  the  Sep- 
tember meeting  of  the  Executive  Board,  shall  mail  to 

the  proper  officer  of  each  member-society  a  copy  of  his 

report  on  membership  and  the  Board's  action  with  re-  . 
spect  to  membership  of  the  Board  and  its  delimitation 
of  districts. 

Sec.  8.  Duties  of  Executive  Board.  1.  The  Executive 
Board  shall  organize  within  30  days  after  the  adjournment 
of  the  annual  meeting  of  the  Council. 

2.  It  shall  hold  regular  monthly  meetings  except 
during  July  and  August.  The  regular  meeting  shall 
be  held  on  the  second  Monday  of  each  month  except 
that  a  regular  monthly  meeting  shall  be  held  in  con- 

nection with  the  meeting  of  the  Council. 
3.  Special  meetings  may  be  called  at  the  discretion 

of  the  President  and  shall  be  called  at  the  written 
request  of  five  members  of  the  Executive  Board. 

4.  The  Secretary  shall  mail  the  notices  of  each 

regular  meeting  at  least  15  days  in  advance  thei'eof, 
and  shall  mail  notices  of  each  special  meeting,  stating 
its  purpose  at  least  ten  days  or  telegraph  six  days  in 
advance  of  the  date.  No  business,  other  than  that  for 
which  it  has  been  called,  shall  be  transacted  at  a  special 
meeting. 

5.  A  quorum  for  all  meetings  of  the  Executive  Board 
shall  be  fifteen  members. 

6.  The  Executive  Board,  unless  otherwise  pi'ovided, 
shall  appoint  all  special  committees  of  the  Council  and 
of  the  Executive  Board.  The  membership  of  such  com- 

mittees nv:;y  be  drawn  from  the  membership  of  the 
Council  or  of  the  member  societies. 

7.    The  Executive  Board  shall,  whenever  practicable, 
provide  for  the  whole  or  a  part  of  the  expenses  of  rep- 

resentatives attending  meetings  of  the  Council  and  of 
the  Executive  Board. 

Sec.  9.     Appointment  of  Committees.     1.     The  following 
Committees  shall  be  appointed  for  the  membership  of  the 
Board  annually  by  the  incoming  president  with  the  approval 
of  the  Executive  Board,  each  member  to  serve  one  year,  or 
until  his  successor  is  appointed: 

a.  On  procedure. 
b.  On  Ccnstitution  and  By-Laws. 
c.  On  PubKcity  and  Publications. 
d.  On  Membership  and  Representation. 
e.  On  Finance. 
f.  On  Public  Affairs. 

Sec.  10.  Duties  of  Committees.  1.  The  Committee  on 
Procedure  shall  act  for  the  Executive  Board  in  the  interim 
between  its  meetings,  and  shall  perform  such  other  duties 
as  may  be  assigned  to  it. 

2.  The  Committee  on  Constitution  and  By-Laws  shall 
report  on  all  proposed  amendments  referred  to  it  by 
the  Executive  Board,  together  with  any  modifications  it 
may  deem  desirable. 

3.  The  Committee  on  Publicity  and  Publications 
shall,  when  so  requested,  prepare  all  public  statements 
and  shall  have  the  direction  of  publications  of  the 
Council. 

4.  The  Committee  on  Membership  and  Representa- 
tion shall  report  to  the  Executive  Board  on  eligibility 

of  each  applicant  for  membership  and  the  number  of 
representatives  to  which  it  would  be  entitled.  It  shall 
review  and  report  at  least  90  days  before  each  regular 
meeting  of  the  Council,  the  number  of  representatives 
to  which  each  member-society  is  entitled.  It  shall 
review  the  existing  electoral  districts  and  report 
thereon  to  the  Executive  Board,  at  least  once  every  two 

years.  It  shall  report  on  all  questions  regarding  regis- 
tration and  credentials  of  representatives  on  the 

Council. 

5.  The  Finance  Committee  shall  have  supervision  of 
the  finances  of  the  organization.  It  shall  report  an 
annual  budget  to  the  Executive  Chairman  or  some  other 
member  of  the  committee  shall  countersign  all  checks 
for  the  payment  of  money. 

6.  The  Committee  on  Public  Affairs  shall  report  tc 
the  Executive  Board  on  all  public  affairs  with  which  the 
Engineer  is  concerned  or  which  affect  the  relation  of 
the  Engineer  to  the  Public. 

7.  Special  Committees  shall  report  to  the  Executive 
Board. 

Chap.  III.    Funds 

Sec.  1.     Fiscal  Year.     1      The  fiscal  year  shall  begin  on 
the  first  day  of  January  of  each  year. 

2.  The  contributions  of  each  member-society  shall 
be  payable  in  advance  in  semi-annual  payments,  on  the 
first  day  of  January  and  July  of  each  year,  and  shall 
be  based  upon  a  certified  statement  of  its  membership 
as  of  January  first. 

3.  A  member-society  failing  to  pay  its  semi-annual 
contribution  within  six  months  after  it  is  due  shall  be 

suspended  or  dropped  from  membership  at  the  discre- 
tion of  the  Executive  Board 

4.  Funds  shall  be  disbursed,  as  authorized  by  the 
budget  or  the  Executive  Board,  by  checks  signed  by  the 
Treasurer  and  countersigned  by  the  Chairman  or  some 
member  of  the  Finance  Committee. 

Chap.  IV. 

Sec.  1.  Publicity.  The  privilege  of  attendance  of  all 

meetings  of  the  Amei-ican  Engineering  Council,  of  the" Executive  Board  and  committees,  when  not  in  executive 
session,  shall  be  extended  to  any  proper  person,  but  this 
privilege  does  not  extend  the  I'ight  to  speak  or  vote.  Any 
proper  person  shall  have  the  right  to  inspect  and  make 
true  copies  of  the  record  of  all  meetings  of  the  Council, 
executive  board  and  committees. 

Sec.  2.  The  committee  on  publicity  and  publications  may 
employ  a  publicity  secretary  whose  duty  under  the  direction 
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of  the  executive  board  shall  be  to  prepare  and  supply  to 
the  engineering,  technical  and  general  press  news  from  the 
Federated  American  Engineering  Societies,  and  of  the  engi- 

neering world,  and  to  co-operate  with  the  editors  of  engineer- 
ing and  technical  publications  in  disseminating  information 

in  regard  to  this  organization  and  its  activities.  The  com- 
mittee on  publicity  and  publications  may  appoint  a  co- 

operating board  of  engineering  editors  to  counsel  or  assist 
in  any  or  all  of  its  activities. 

Chap.  V.    Amendments 

Sec.  1.  An  amendment  to  these  By-Laws  may  be  pro- 
posed by  any  representative  of  the  American  Engineering 

Council  or  of  the  Executive  Board.  The  latter  shall  consider 

all  proposed  amendments  and  mail  a  copy  of  such  amend- 
ments together  with  its  report  thereon  to  each  representa- 

tive on  the  Council  at  least  60  days  prior  to  the  date  of  a 
regular  meeting. 

Sec.  2.  These  By-Laws  may  be  amended  by  an  affirma- 
tive two-thirds  vote  of  all  representatives  on  the  Council 

present  at  a  regular  meeting  thereof,  provided  that  the 
proposed  amendment  shall  have  been  mailed  to  each  repre- 

sentative at  least  30  days  in  advance  of  such  meeting. 
Sec.  3.  Sections  2,  4  (paragraph  1),  5,  6  (paragraphs  3, 

4,  5  and  6),  7  and  10,  of  Chapter  II,  of  these  By-Laws,  and 
any  By-Laws  adopted  .subsequent  to   
may  be  amended  by  a  vote  of  three-fourths  of  the  members 
of  the  Executive  Board  at  any  regular  meeting;  provided 
that  the  proposed  amendment  shall  have  been  presented  in 
writing  at  a  previous  regular  meeting  of  the  Board. 

List  of  Organizations  Present 

American  Association  of  Engineers,  Chicago,  111. 
American  Association  of  Petroleum  Geologists,  Norma, 

Okla. 
American  Ceramic  Society,  Alfred,  N.  Y. 
American  Electric  Railway  Engineering  Association, 

New  York  City. 
American  Electrochemical  Society,  South  Bethlehem,  Pa. 
American  Institute  of  Electrical  Engineers,  New  York 

City. 
American  Institute  of  Mining  and  Metallurgical  Engi- 

neers, New  York  City. 
American  Railway  Engineering  Association,  Chicago,  111. 
American  Society  of  Agricultural  Engineers,  Columbus, 

Ohio. 
American  Society  of  Civil  Engineers,  New  York  City. 
American  Society  of  Mechanical  Engineers,  New  York. 
American  Society  of  Naval  Architects  and  Marine  Engi- 

neers, Washington,   D.   C. 
American  Society  of  Refrigerating  Engineers,  New  York 

City. 
American  Society  for  Testing  Materials,  Philadelphia,  Pa. 

American  Society  of  Heating  and  Ventilating  Engineers, 
New  York  City. 

American  Waterworks  Association,   New  York  City. 
Associated  Engineering  Societies  of  St.  Louis,  St.  Louis, Mo. 

Association  of  Railroad  Engineers,  Chicago,  111. 
Boston   Society  of  Civil   Engineers,   Boston,   Mass. 
Brooklyn   Engineers   Club,   Brooklyn,   N.   Y. 
Cleveland   Engineering  Society,  Cleveland,  Ohio. 
Colorado   Society  of   Engineers,  Denver,  Colo. 
Duluth  Engineers  Club,  Duluth,  Minn. 
Engineers  Club  of  Baltimore,  Baltimore,  Md. 

Engineers'  and  Architects'  Club  of  Louisville,  Louis- ville, Ky. 

Engineers'  Club  of  Philadelphia,  Philadelphia,  Pa. 
Engineering  Society  of  Eastern  New  York,  Troy,  N.  Y. 
Engineering  Society  of  Buffalo,  Buffalo,  N.  Y. 

Engineers'  Society  of  Pennsylvania,  Harrisburg,  Pa. 
Engineers'  Society  of  Western  Pennsylvania,  Pittsburgh, 

Pa. 
Florida  Engineering  Society,  Gainsville,  Fla. 
Grand  Rapids  Engineering  Society,  Grand  Rapids,  Mich. 
Illuminating  Engineering  Society,  New  York  City. 
Indiana  Engineering  Society,  Indianapolis,  Ind. 
Institute  of  Radio  Engineers,  College  of  the  City  of 

New  York. 
Iowa  Engineering  Society,  Iowa  City,  la. 
Kansas   Engineering   Society,   Topeka,  Kan. 
Los   Angeles  Joint  Technical   Society,   Los   Angeles,   Cal. 

Mohawk  Valley  Engineers'  Club,  Utica,  N.  Y. 
National  Fire  Protection   Association,  Boston,  Mass. 
Nashville   Engineering  Association,   Nashville,  Tenn. 
Northeastern  Water  Works  Association,  Boston,  Mass. 
Oregon  Technical  Council,  Portland,  Oregon. 
Providence  Engineering  Society,  Providence,   R.  I. 
San  Francisco  Joint  Council  of  Engineering  Societies, 

San  Francisco,  Cal. 
Scientific  Club,  Indianapolis,  Ind. 
Society  of  Automotive  Engineers,  New  York  City. 
Society  of  Industrial  Engineers,  Chicago,  111. 
Society  for  Promotion  of  Engineering  Education,  Pitts- 

burgh, Pa. 
Society  oi  American  Military  Engineers,  Washington, D.  C. 

Taylor  Society  of  New  York  City. 
Technical  Club  of  Dallas,  Dallas,  Tex. 

Topeka  Engineers'  Club,  Topeka,  Kan. 
Vermont  Society  of  Engineers,  Montpelier,  Vt. 
Washington   Society  of   Engineers,   Washington,   D.   C. 

Engineers'  Club  of  St.  Louis,  St.  Louis,  Mo. 
Engineers'  Club  of  Trenton,  Trenton,  N.  J. 
Engineering  Council,  New  York  City. 
Illinois   Society  of  Engineers,  Wheaton,  111. 
Engineering   Society   of   Akron,   Akron,   Ohio. 
Detroit  Engineering  Society,  Detroit,  Mich. 

Opening  Address  at  the  Organizing  Conference 
By  RICHARD  L.  HUMPHREY 

I  ESTEEM  it  a  high  honor,  as  well  as  a  privilege,  as 
chairman  of  the  Joint  Conference  Committee,  to  call 
this  Organizing  Conference  to  order. 

We  are  met  to  consider  some  of  the  most  important 
questions  that  have  ever  confronted  the  engineering 
and  allied  technical  professions  in  this  country;  the 

results  of  our  deliberations  will  have  a  far-reaching 
effect.  We  must  decide  whether  there  shall  be  formed  a 

comprehensive  organization  that  can  speak  for  these 
professions  in  public  affairs  where  technical  knowledge 
and  engineering  experience  are  involved,  as  well  as  on 

other  matters  that  are  also  of  common  interest — or, 
whether  our  respective  societies  shall,  as  heretofore, 
pursue  their  separate  ways  and  only  occasionally 

co-operate  in  matters  of  common  concern. 

The  problem  is  of  national  as  well  as  of  local  impor- 
tance, and  because  of  this  importance,  any  decision 

reached  should  reflect  the  judgment  of  all  here  repre- 
sented. 

The  American  Society  of  Civil  Engineers  was  founded 

in  1852  for  "the  advancement  of  engineering  knowledge 
and  practice  and  the  maintenance  of  a  high  profes- 

sional standard  among  its  members."  Subsequently, 
the  American  Institute  of  Mining  and  Metallurgical 

Engineers,  the  American  Society  of  Mechanical  Engi- 
neers and  the  American  Institute  of  Electrical  Engi- 
neers and  later  the  American  Society  for  Testing 

Materials  and  the  American  Railway  Engineering 
Association  and  other  national  engineering  societies 
were    formed.      The    activities    of    these    societies    are 
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almost  entirely  technical.  In  addition  to  the  numerous 
national  societies  that  have  organized  to  care  for  social 

lines  of  engineering  and  allied  sciences,  local  engineer- 
ing societies  and  clubs,  as  well  as  state  and  regional 

engineering  and  allied  technical  organizations  have  been 
formed.  These  organizations  carry  on  their  activities, 
generally,  independently  of  each  other.   . 
As  these  organizations  increased  in  number,  it 

became  evident  that  it  was  desirable  to  so  federate 
them  that  there  would  be  a  representative  body  that 
could  speak  for  these  professions.  The  matter  was 
under  consideration  prior  to  the  war,  and  with  its 
advent  the  desirability  of  this  federation  became  more 
apparent. 

The  Service  of  Engineering 

Engineering  is  defined  "as  the  art  of  organizing  and 
directing  men  and  of  controlling  the  forces  and  mate- 

rials of  nature  for  the  benefit  of  the  human  race." 
The  grovrth  and  development  of  this  country  has  been 
largely  a  matter  of  engineering.  The  European  war, 
because  of  the  brilliant  work  of  the  engineer,  brought 

the  universal  recognition  of  his  importance  in  its  suc- 
cessful prosecution;  it  awakened  the  public  to  a  keener 

realization  of  the  service  of  the  engineer  and  awakened 
in  the  engineer  a  desire  for  greater  service  to  the  public 
— a  desire  to  do  his  part  in  the  successful  administra- 

tion of  the  affairs  of  the  nation.  The  engineer  has, 
therefore,  changed  his  view  point  from  the  somewhat 
narrow  one  of  following  his  profession  exclusively,  to 
the  broader  one  of  unselfish  devotion  to  the  comtnon 
cause. 

This  meeting  marks  the  culmination  of  many  years 
of  efforts  that  have  been  made  to  bring  about  the 
formation  of  an  all-inclusive  organization,  and  these 

eff'orts  have  been  crystallized  during  the  last  two  years 
by  the  work  of  the  Joint  Conference  Committee,  rep- 

resenting the  American  Society  of  Civil  Engineers,  the 
American  Institute  of  Mining  and  Metallurgical  Engi- 

neers, the  American  Society  of  Mechanical  Engineers 
and  the  American  Institute  of  Electrical  Engineers. 

An  all-inclusive  organization  of  the  engineering  and 
allied  technical  professions  has  been  advocated  for  a 
long  time ;  the  need  for  such  a  comprehensive  organiza- 

tion in  which  all  the  engineering  and  allied  technical 
societies  of  this  country  could  be  represented  has  been 
apparent  for  many  years. 

Organization  Movement 

The  first  step  toward  meeting  this  need  was  taken 
June  27,  1917,  when  the  representatives  of  the  four 
above-named  societies  organized  Engineering  Council 

"to  provide  for  consideration  of  matters  of  common 
concern  to  engineers,  as  well  as  those  of  public  welfare 
in  which  the  profession  is  interested,  in  order  that 

united  action  may  be  possible." 
The  American  Society  of  Civil  Engineers,  June  l^B, 

1918,  adopted  a  re.solution  which  stated:  "Sociological 
and  economic  conditions  are  in  a  state  of  flux  and  are 

leading  to  new  alignments  of  the  elements  of  society." 
These  new  conditions  are  affecting  deeply  the  profes- 

sion of  engineering  in  its  service  to  society,  in  its 
varied  relationships  to  communities  and  nations  and  in 

its  internal  organizations," — and  authorized  the  appoint- 
ment of  a  committee  on  development  to  make  a  broad 

survey  of  the  functions  and  purposes  of  the  society  in 
order  that  an  intelligent  and  effective  readjustment  may 
be  accomplithed  so  that  the  society  may  take  its  proper 

place  in  the  larger  sphere  of  influence  and  usefulness 

now  opening  to  the  profession."  The  relations  of  the 
society  to  other  societies  and  to  the  profession  generally 
was  also  included. 

This  action  was  followed  by  the  appointment  of  sim- 
ilar committees  by  the  American  Society  of  Mechanical 

Engineers,  the  American  Institute  of  Electrical  Engi- 
neers, and  the  American  Institute  of  Mining  and 

Metallurgical  Engineers.  These  committees  appointed 
conferees  who  met  and  organized  the  Joint  Conference 
Committee;  its  purpose  was  to  determine  in  what  man- 

ner these  four  societies  could  co-operate  on  non-technical 
or  welfare  work  affecting  the  relations  of  the  engineer 
to,  and  his  service  in,  public  affairs.  This  committee 
presented  a  report  to  these  societies  in  September,  1919: 
at  the  meeting  held  in  New  York,  Jan.  23,  1920,  the 
governing  boards  of  these  societies,  the  American 
Society  for  Testing  Materials  and  the  trustees  of  the 
United  Engineering  Society,  unanimously  requested  the 
Joint  Conference  Committee  to  call,  without  delay,  a 
conference  of  representatives  of  national,  local,  state 
and  regional  engineering  organizations  of  this  country, 
for  the  purpose  of  bringing  into  existence  the  com- 

prehensive organization  recommended  by  the  .Joint 
Conference  Committee. 

In  compliance  with  this  request  the  Joint  Conference 
Committee  issued  an  invitation  to  110  engineering  and 
allied  technical  organizations  and  societies;  these  rep- 

resented an  aggregated  membership  of  over  120,000. 
who,  under  conditions  of  the  call,  were  entitled  to  send 
184  delegates  to  this  organizing  conference.  The  list 
included  all  societies,  organizations  or  affiliations,  not 
associations,  sections,  chapters  or  branches  of  national 
societies,  whose  chief  object  is  the  advancement  of  the 
knowledge  and  practice  of  engineering  and  the  applica- 

tion of  allied  sciences  and  who  are  not  organized  for 
commercial  purposes. 

Conference  Thoroughly  Representative 

This  conference  is  thoroughly  representative.  There 
are  in  attendance  delegates  representing  over  60  per 
cent  of  the  organizations  invited.  These  delegates,  over 
70  per  cent  of  those  who  could  attend  under  the  condi- 

tions of  the  call,  represent  organizations  having  asi 
aggregated  membership  of  over  100,000,  or  83  per  cent 
of  the  membership  of  all  the  organizations  and  societies 
invited. 

This  splendid  response  from  the  engineering  and 
allied  technical  organizations  of  this  country  to  the 
invitation  to  attend  this  conference,  to  consider  the 
desirability  of  welding  the  engineers  of  this  country, 
through  their  representative  societies  or  organizations, 

into  a  comprehensive  body  for  united  action  in  non- 
technical Or  welfare  work  is  evidence  that  there  is  a 

general  desire  on  the  part  of  the  engineers  and  allied 
technologists    in    this    direction. 

It  is  believed  that  this  is  the  first  attempt  that  has 
been  made  to  hold  a  conference  for  the  purpose  of  dis- 

cussing the  possibilities  of  such  an  organization ;  I  think 
you  will  agree  with  me  that  on  the  evidence  of  this 
representative  attendance  the  organizations  represented 
look  with  favor  on  the  fundamental  principles  involved. 

On  behalf  of  the  Joint  Conference  Committee  and 
of  the  Societies  which  it  represents  I  desire  to  thank 
you  and  through  you  the  societies  and  organizations 
that  you  represent,  for  your  co-operation  in  making 
this  conference  so  successful. 
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This  is  an  auspicious  occasion  and  is  fraught  with 

gi  *■  potentialities  for  strengthening  and  advancing 
the  engineering  and  allied  technical  professions  in  this 
country.  It  is  one  of  the  most  important  gatherings 

that  has  ever  been  planned;  it  can  be  considered  a  suc- 
cess if  harmony  is  its  outstanding  characteristic — for 

it  is  only  through  harmony  that  we  may  achieve  the 
results  that  will  ultimate  in  the  greatest  success  of  our 
organization. 

We  are  met  not  to  discuss  details  but  to  use  our  best 
endeavors  to  reach  an  harmonious  agreement  hs  to 

fundamental  principles.  This  occasion,  to  be  properly 
utilized,  must  deal  with  the  fundamental  principles 
involved  and  leave  the  working  out  of  the  details  of 

whatever  plan  that  may  be  agreed  upon  to  the  gov- 
erning board  of  the  new  organization. 

I  wouW  suggest  that  this  problem  be  approached 

with  an  open  mind  and  that  the  discussion  be  on  a 

broad,  unselfish  plane,  having  one  object,  namely,  the 

good  of  the  engineering  and  allied  technical  profes- 
sions. 

The  Joint  Conference  Committee  may  perhaps  be 

criticized  for  having  unduly  usurped  authority  or 

taken  action  that  may  not  be  approved  by  this  confer- 
ence, but  I  think  you  will  agree  with  me  that  it  was 

necessai-y  for  somebody  to  undertake  to  complete  the 

arrangements  if  the  conference  was  to  be  a  success  and 

in  making  these  arrangements  the  committee  had,  of 

necessity,  to  decide  the  many  questions  that  arose  in 

connection  therewith.  There  was  no  desire  on  the  part 

of  any  member  of  the  committee,  of  v/hich  I  have  the 

honor  to  be  the  chairman,  to  take  any  action  or  to 

be  actuated  by  any  other  motives  than  those  that  were 

for  the  best  interests  of  the  cause.  Action  has  always 

been  taken  by  the  committee  with  the  understanding 

that  it  would  be  subject  to  the  approval  of  the  confer- 
ence when  it  shall  have  organized.  I  bespeak  for  my 

colleaguss,  your  consideration  and  trust  that  you  will 

realize  that  they  have  worked  zealously  for  the  suc- 

cess of  the  conference,  and  be  lenient  with  any  sins, 

either  of  omission  c"  of  commission. 
It  is  not  to  be  expected  that  a  conference  of  this 

character,  -omposed  of  delegates  representing  organiza- 

tions, and  societies  of  widely  different  activities,  could 

be  brought  together  without  the  expression  of  a  very 

considerable  difference  of  opinion  as  to  the  best  means 

of  accomplishing  the  object  sought. 

"Service" — the  Slogan 

I  believe  that  the  keynote  of  this  conference  could 

be  properly  expressed  by  the  word  "service";  we  desire 
first  to  serve  the  country,  and,  second,  to  serve  the 

societies  and  organizations  of  which  we  are  the  rep- 

rensentatives.  One  cannot  contemplate  service,  which 

means  giving — not  receiving — with  any  feeling  that  it 

is  actuated  by  selfish  motives,  but,  rather  is  it  the  giv- 
ing of  our  best. 

Ir  our  endeavors  to  work  out  a  plan  invoking  funda- 

mentals to  which  we  may  all  subscribe,  let  us  be  lenient 

in  our  dealings  with  one  another  and  let  us  discuss 

f|uestions  before  us  in  a  broad  way,  realizing  that  this 

conference  of  itself  cannot  put  the  organization  we  are 

contemplating  in  operation — that  some  of  those  present 

must  refer  the  matter  back  to  those  they  represent  for 

ratification;  let  us  agree  on  a  tentative  plan  which  may 

serve  as  a  basis  of  discussion  and  leave  the  working 

out  of  a  complete  plan,  as  to  details,  to  the  delegates 

from  those  societies  which  agree  to  participate  in  the 
new  organization. 

It  is  one  of  the  outstanding  characteristics  of  the 

engineer  that  he  gets  results.  Let  us,  therefore,  deter- 
mine that  this  gathering,  unparalleled  in  this  country, 

shall  not  adjourn  without  having  taken  a  forward  step 
in  the  formulation  of  a  plan  which  will  ultimate  in  some 

form  of  comprehensive  organization  that  will  repre- 
sent the  solidarity  of  these  professions.  If  each  one 

of  us  will  keep  this  object  firmly  before  him  we  shall 
attain  the  end  desired. 

Forbearance,  a  desire  to  give  and  take,  must  char- 
acterize our  de'iberations,  because  it  is  not  otherwise 

possible  to  reach  an  harmonious  agreement.  The  rssults 
of  all  deliberations  of  this  character,  if  success,  must 
be  a  compromise.  I  would  commend  to  your  most 
earnest  consideration  the  desirability  of  approaching 
the  matters  that  will  come  before  you  along  these  lines 
in  order  that  the  results  may  be  eminently  succ^r-sful. 

I  am  supremely  confident  that  a  body  of  men  of  the 

high  order  of  intelligence  that  is  here  represe.  '- ',  '2,3 not  fail.  I  am  confident  that  there  will  be  b  r  rt  this 

conference,  the  corner-stone  of  the  united  engineering 

and  allied  technical  professions  that  will  ':'e2l  '.vith 
public  affairs  of  the  city,  state  and  nation,  where 
engineering  experience  and  technical  knowledge  are 
involved,  and  that  will  take  action  on  other  matters  of 
a  non-technical  character  which  are  of  common  concern. 

Industry's  Need  of  Oil 
In  an  address  before  the  general  meeting  of  the 

American  Iron  and  Steel  Institute,  held  at  the  Hotel 

Commodore,  New  York,  on  May  28,  1920,  George  Otis 

Smith  had  the  following  to  say  regarding  the  petroleum 

situation  in  America  today.  Mr.  Smith  is  director  of 

the  United  States  Geological  Survey  and  has  made  an 

intensive  study  of  this  subject  and  its  relation  to  the 
future  of  American  industry. 

The  last  ten  years  might  I.e  called  the  petroleum. decade. 
The  world  war  depended  upon  American  oil  wells  for  motive 

power.  Gushers  and  oil  booms  increased  popular  faith  in 

an  inexhaustible  supply  of  petroleum.  Domestic  produc- 
tion doubled  and  consumption  more  than  doubled,  so  that 

Mexican  oil  has  become  an  absolutely  necessary  part  of  our 

supply.  These  ten  years  mark  a  transition  from  over- 
supply  to  overdemand. 

The  ever-increasing  demand  for  gasoline  and  fuel  oil  are 

the  outstanding  o  1  needs,  so  that  the  question  of  priority 
must  soon  arise.  With  an  estimate  of  7  billion  barrels 

in  the  ground  and  +he  1920  consumption  closely  approach- 
ing a  half  billion  Larrels,  ths  rapid  pace  cannot  long  be 

maintained.  Benzol  and  alcohol  from  the  coke  ovens 

promise  only  enough  motor  fuel  to  meet  part  of  the  present 

increase  in  demand;  oil  from  oil  shales  will  not  be  labor- 

cheap  like  the  petroleum  row  flowing  from  the  wells.  Re- 
gard for  the  future  forces  us  both  to  plan  to  use  less  oil 

and  to  import  more. 
Some  restriction  in  gasoline  consumption  must  soon  come; 

fuel  oil  in  locomotives  and  stationary  steam  plants  must 
give  way  to  the  demand  for  this  fuel  by  the  Navy  and 
United  States  merchant  marine,  which  alone  this  year 

require  one-third  of  the  output  of  fuel  oil.  Oil  as  a  power- 
savei  has  a  unique  function  and  the  demand  for  lubricating 
oil  must  continue  to  increase  as  the  use  of  machinery 
increases. 

Pioneering  for  oil  in  foreign  countries  by  American  capi- 
tal will  not  only  help  secure  the  needed  oil  but  will  also 

furnish  markets  for  American  manufacturers,  especially 
of  steel  products.  Planning  for  the  future  needs  to  include 
more  attention  to  supplies  of  raw  materials  to  insure  the 

country's  industrial  life. 
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Shop  equipment  NtNVJ 
E.L.DUNN  and   .5.  A.  HAND 

EQUIPMENT 

•       NE\V5      • 
A  ̂veokly   roviow  of^ 

modorn  dosiignsend 
o     eauipmerili    ° 

Descriptions  of  shop  equipment  in  this  section  constitute 
editorial  service  for  which  there  is  no  charge.  To  be 

eligible  for  presentation,  the  article  must  not  have  been 
on  the  market  more  than  six  montfu  and  must  not  have 

been  advertised  in  this  or  any  previous  issue.  Owing  to 

the  news  character  of  these  descriptions  it  will  be  impoS' 
sible  to  mhmit  them  to  the  manufacturer  for  approval. 

Sanford  Centerless  Grinding  Machine 
The  Model  B  centerless  grinding  machine  illustrated 

is  manufactured  by  the  F.  C.  Sanford  Manufacturing 
Co.,  Bridgeport,  Conn.,  and  sold  by  RusseH,  Holbrook 
&  Henderson,  Inc.,  30  Church  St.,  New  York.  The 
B  model  is  of  improved  design  and  much  heavier  than 
the  machine  described  in  Vol.  52,  No.  13  of  the  American 
Machinist.  The  bearings  located  at  both  sides  of  the 
driving  pulley  are  of  manganese  bronze,  tapered  and 
fitted  into  cast-iron  sleeves,  and  have  provision  for 
quick  adjustment  for  wear.  The  grinding  wheel  is  20  x 
4  in.  in  size  and  is  carried  on  a  high-carbon  heat- 
treated  steel  shaft  31  in.  in  diameter.  The  feed  wheel 
runs  at  48  r.p.m.,  is  10  x  4  in.  in  size  and  is  supported 
at  both  sides. 

The  machine  shown  is  intended  for  straight  cylin- 
drical work  only  and  has  a  capacity  for  work  rang- 

ing from  A  to  6  in.  in  diameter,  and  lengths  up  to  20 
in.  Where  work  is  to  be  handled  in  large  quantities 
the  best  results  are  said  to  be  obtained  by  using  a  series 
of  two  or  more  machines  connected  by  automatic  feeds 
or  gravity  chutes.  With  such  an  arrangement  the  work 
is  successively  reduced  by  each  machine  and  finally 
finished  without  changing  the  wheel  adjustment.  Where 
one  machine  only  is  used  it  is  necessary  to  pass  the 
work  through  two  or  more  times  according  to  the 
amount  of  stock  to  be  removed.  Floor  space,  48  x  68 
in.;   net   weight,  2,200  lb.;   crated,   2,500  lb. 

K-G  Model  M  Welding  and 
Cutting  Torches 

The  oxy-acetylene  torches  illu.strated  are  a  recent 
development  of  the  K-G  Welding  &  Cutting  Co.,  556 
West  34th  St.,   New  York  City.     The  heads,   tips  and 

SANFORD  MODEL.  "B"   CENTERLESS    GRINDING   MACHINE 

K-G  MODEL  M  WELDING  AND  CUTTING  TORCHES 

nuts  that  are  exposed  to  the  heat  are  made  of  Monel 
metal.  The  claims  made  for  the  torches  are  low  upkeep 
and  long  life  due  to  the  high  melting  point  and  heat 
conductivity  of  the  metal.  The  heat-resisting  qualities 
of  the  tip  are  said  to  permit  continuous  work  in  certain 
cares  without  stopping  to  cool  the  torch  before  the 
weld  is  completed;  also  that  the  joints  are  not  likely 
to  loosen  from  overheat  and  cause  a  flash  back  when 
working  in  corners  and  pockets. 

Coulter  Automatic  Multiple-Spindle 
Profiling  Machine 

A  machine  possessing  unusual  possibilities  for  the 
rapid  production  of  irregular  contours,  and  especially 
adaptable  to  the  manufacture  of  automobile  engines  and 

parts,  is  the  multiple-spindle  profiling  machine  illus- 
trated in  Figs.  1  and  2.  It  is  made  by  the  Automatic 

Machine  Co.,  Bridgeport,  Conn. 
Though  the  machine  shown  has  six  spindles,  it  may 

have  any  number  (less  than  six)  that  may  be  best 
adapted  to  the  work  in  hand,  and  the  distance  between 
centers  of  the  spindles  may  be  anything  within  the 
limits  of  the  head  casting;  this  piece  only  being  changed 
to  accomodate  two,  three,  four  or  six  spindles. 

The  spindles  are  driven  through  the  medium  of  bronze 
helical  gears  meshing  into  a  single  helical  gear  of  steel, 
keyed  to  the  driving  shaft  and  long  enough  to  cover 
the  full  width  of  the  head,  including  its  extreme  travel 
in  both  directions. 
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which  may  be  seen  at  the  lower  end  of  the  spindles. 
Endwise  adjustment  for  the  cutters  is  provided  by  a 
rod  threaded  into  the  shank  of  the  cutter,  and  terminat- 

ing at  the  upper  end  of  the  spindle  in  a  collar  that  is 
held  by  a  locknut. 

riG.  1.     SIX-SPINDLE  AUTOMATIC  PROFILING  MACHINE 

The  movement  of  the  head  is  obtained  from  the  cam 
seen  to  the  right;  the  cam  roller  being  attached  to  the 
swinging  arm,  and  the  movement  transmitted  through 
the  adjustable  block  and  yoke.  This  adjustment  pro- 

vides compensation  for  wear  and  for  grinding  of  cutters. 
A  movement,  similar  in  every  respect,  is  located  in 
the  lower  part  of  the  column,  and  moves  the  table  of 
the  machine  in  and  out  from  the  column,  or  at  a  right 
angle  from  the  direction  of  movement  of  the  head.  By 
designing  .suitable  cams  for  these  two  movements  the 
work  may  be  caused  to  travel  in  relation  to  the  cutter 
through  any  desired  contour. 

The  two  camshafts  are  driven  by  worm  gearing  and 
timed  to  rotate  in  unison,  the  drive  is  taken  from  the 
shaft  that  drives  the  spindles,  so  that  in  event  of  the 
machine  stalling  from  overload,  the  feed  does  not  con- 

tinue. The  feed  drive  is  through  a  timed  clutch,  and 
once  engaged  by  depressing  the  treadle,  the  movement 
continues  throughout  the  complete  cycle,  stopping  auto- 

matically at  the  point  from  which  it  started. 
The  head  may  be  raised  and  lowered  by  means  of 

the  large  handwheel,  and  its  downward  movement  is 
limited  by  a  micrometer  stop  so  that  the  cutters  may 
be  raised  for  examination  or  for  changing  the  work 
and  returned  with  certainty  to  their  correct  position. 

The  spindles  run  in  tapered  bronze  bearings  and  the 
cutters  are  held  in  split  chucks  grioped  by  the  ring  nuts 

PIG.    2.     SIDE  VIEW  OP   MACHINE  SHOWING   TABLE 

The  spindle  construction  and  this  adjustment  is 
plainly  shown  in  the  drawing,  Fig.  3,  which  also  shows 
the  provision  for  taking  up  wear  of  the  spindle bearings. 

The  lower  bearing  is  tapered,  and  immediately  above 
it  is  the  bronze  gear  keyed  to  the  spindle.  Upon  this 
rests  a  split  nut  threaded  to  the  spindle  and  clamped 
by  means  of  a  fillister-head  screw.  By  removing  the 
cover  plate  (which  in  Fig.  1  carries  the  sight-feed 
oiler)  this  split  nut  may  be  loosened  with  a  screw  driver 
and  turned  down  by  means  of  a  piece  of  drill  rod  until 
any  lost  motion  in  the  lower  bearing  is  taken  up. 

FIG.   3.      DETAIL  OF  .'il'INDLE  BEARING 
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Fixtures  may  be  provided  to  suit  work  in  hand. 
The  one  shewn  here  is  arranged  to  hold  the  cylinder 
block  of  a  well-known  automobile  engine  while  profiling 
the  compression  sp*ces.  For  single  pieces  the  fixtures 
may  be  made  reciprocating,  that  is,  adapted  to  hold 
twice  as  many  pieces  as  there  are  spindles,  and  moving 
from  one  position  to  another  so  that  the  operator  may 
be  unloading  and  reloading  one  half  of  the  fixture 
while  the  cutters  are  at  work  on  the  other  half. 

In  and  out  adjustment  of  the  table  in  addition  to  the 
automatic  movement  is  provided  by  the  screw  which  may 
be  seen  projecting  below  the  table  in  Fig.  1.  A  taper 
gib  provides  adjustment  for  wear  in  the  table  slide. 

This  machine  is  strictly  a  production  machine  and  is 
expected  to  make  long  continuous  runs  on  one  particular 
piece.  Fcr  this  reason  there  is  no  provision  for  varying 
the  spindle  speed.  This  will  be  determined  upon  with 
respect  to  nature  of  material  and  size  of  cutter,  and 
the  driving  pulley  selected  accordingly.  All  drive  and 
feed  shafts  run  on  ball  bearings. 

The  shipping  weight  of  the  machine  is  approximately 
6,000  lb.  and  the  floor  space  occupied  is  about  5  x  6  ft. 
It  is  provided  with  a  bracket  on  the  rear  of  the  column 

ii  independent  motor  drive  is  desii-ed,  or  it  may  be 
driveri'direct  from  the  line  shaft. 

Precision  Truing  Machine 
The  truing  machine  illustrated  herewith,  has  be  m 

placed  on  the  market  by  The  Precision  Truing  Machine 
and  Tool  Co.,  Cincinnati,  Ohio,  and  is  intended  for 
use  in  place  of  a  diamond  in  truing  abrasive  wheels. 
The  device  consists  of  a  motor,  abradent  nib  and  a 
holder  and  can  be  operated  from  a  lamp  socket.     The 

P-RKCI.SIOX  TRl'lNG   MACHINE 

holder  shov/n  is  for  attaching  the  device  to  the  tailstock 

center  of  a  grinding  machine,  but  ho'ders  for  special 
or  unusual  applications  can  be  furnished.  In  opera- 

tion the  revolving  nib  should  approach  the  wheel  at  an 
angle  and  then  be  fed  across  the  face  of  the  wheel  the 
same  as  when  using  a  diamond.  It  is  claimed  that  the 
wheel  can  be  more  quickly  trued  than  with  a  diamond 
and  that  one  nib  will  keep  a  wheel  in  condition  during 
100  hours  of  grinding.  Three  general  purpose  nibs 
1  in.  in  diameter  and  11  in.  long  are  furnished  with  the 
machine.    Nibs  for  special  purposes  can  be  supplied. 

Holt  20-In.  Vertical  Drilling  Machine 
The  illustration  shows  a  20-in.  vertical  drilling 

machine  which  is  built  by  the  Holt  Electric  Co.,  377 
South  Pierce  St.,  Milwaukee,  Wis. 

This  machine  is  built  with  the  standard  form  of 
column  having  a  5i-in.  diameter  finished  portion  for  the 
table  arm.    The  base  is  square  with  T-slots  for  clamping 

HOLT  20-IN.  VERTICAL  DRILLING  .MACHINE 
Specifloation.s :  Spindle;  dia..  Ig  in,:  vertical  travel,  118  in.: 

hole.  No.  3  Moi-se  taper.  Max'nuini  distance ;  spindle  to  table, 
25J  in,  ;  spindle  to  base,  413  in.  Table  dia.,  18  in.  Four-step  cone 
pulle.vs  for  2-in.  belt:  dia.  large  step.  8J  in.:  small  step,  3J  in. 
Countershaft  pulley;  speed,  3.50  r.p.m.,  dia.  9  in.  for  2i-in.  belt. 
Height,  73  in.     Floor  space,  41  x  16J   in.     AVeight.   750  lb. 

up  work.  The  spindle  is  provided  with  bronze  bearings, 
double  locknuts  and  ball-end-thrust  bearings.  It  is 
counterbalanced  by  a  weight  hung  inside  of  the  column. 
A  combined  lever  and  wheel  feed  is  provided. 

Tight  and  loose  pulleys  are  provided  for  2i-in.  belt. 
The  speed  changes  are  arranged  through  four-step  cone 
pulleys. 

Federal  Inserted  Center 
The  Federal  Steel  Co.,  Detroit,  Mich.,  is  marketing 

a  machine  center  of  the  type  illustrated.  The  inserted 
point  is  m.ide  of  high-speed  steel  and  both  the  point  and 
the  hole  in  which  it  fits  are  ground  to  Morse  taper. 
The  shank  is  made  of  carbon  steel,  hardened  and  ground, 
and  is  furni.'jhed  in  all  standard  sizes  to  fit  Morse, 
Brown  &  Sharpe  or  Jarno  taper  holes. 

FEDERAL   INSERTED  CENTER 
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Hoosier  16-In.  Vertical 
Drilling  Machine 

The  Hoosier  Drilling  Machine  Co.,  of  Goshen,  Ind., 
has  brought  out  the  16-in.  vertical  plain-drive  drilling 
machine  shown  in  the  illustration  herewith.  This  ma- 

chine was  designed  for  light  and  medium  work.  Care 
has  been  used  in  designing  and  building  this  machine 
in  order  to  insure  careful  fitting"  of  the  gears, 
alignment  of  the  spindle,  lubrication  of  all  bearing  sur- 

faces, etc. 
The  machine  is  only  furnished  with  leverfeed 

and  the  feed  handle  is  made  adjustable  to  suit  the 
convenience  of  the  operator. 

The  machine  is  furnished  either  with  the  round  table 
or  with  a  square  table  having  T-slots  and  an  oil  rim. 

Rogers  Adjustable  Limit  Gage 
One  of  the  late  products  of  the  John  M.  Rogers 

Works,  Inc.,  Gloucester  City,  N.  J.,  is  the  adjustable 
limit  snap-gage  which  is  here  illustrated.  Gages  of 
this  type  are  made  in  twenty-two  different  sizes,  the 
smallest  of  which  has  a  range  of  from  0  to  i  in.  while 
the  largest  has  a  range  of  from  8  to  8i  in.  The  frame 
of  the  gage  is  double-ribbed  to  afford  extreme  rigidity, 
and  the  anvils  are  made  of  alloy  steel,  hardened,  ground, 
and  lapped  to  afford  durability  and  accuracy.  Marking 
tags  showing  the  sizes  are  made  in  the  form  of  separate 
brass  plates  screwed  to  the  frames  of  the  gages,  and 
extra  tags  may  be  furnished  when  they  are  required. 

Before  being  machined,  the  malleable-iron  castings 
are  well  seasoned  to  guard  against  danger  of  warping 

HOO.SIKK   16-lN.   VIOKTICAL  DRILLING   MAt'HINE  WITH 
.SQUARE  TABLE 

Spci  iflpation.s :  Column  to  cinter  of  spwulle,  8  in.  Maximum 
(Ilstanif,  spindlf  to  table,  283  in.:  spindle  to  ba.sp,  44^  in.  Travel 
■if  .spinillc,  8  J  in.  Hole  in  spindle.  No.  2  Morse  taper.  Diameter 
of  round  tahle,  12  in.  Travel  of  table  on  column,  193  in.  .Spindle 
speed.M,  16.  172,  300,  521  and  971  r.p.m.  Floor  space,  193  x  261  in- 
Weight ;  net,  300  lb.  ;  crated  for  domestic  shipment,  380  lb.  ;  boxed 
for  export  shipment.  500  lb.     Cu.ft.  boxed  for  export,  15. 

ROGERS  AD.nTSTABI.R  1,1  MTT  GAGE 

after  the  gages  have  been  finished.  All  of  the  gage 
plugs  are  carefully  lapped,  both  on  their  diameters 
and  gaging  surfaces.  This  accuracy  in  sizing  the 
diameters  of  the  plugs  enables  them  to  fit  snugly  into 
the  holes  in  the  frame  which  are  line-reamed  to  assure 
parallelism.  The  plugs  are  so  designed  that  they  can- 

not turn  in  the  frame.  The  adjusting  screws  have  a 
fine-pitch  thread,  which  permits  of  making  accurate 
adjustments.  The  Rogers  master  locking  device,  in 
addition  to  firmly  setting  both  anvils  with  one  master 
screw,  can  also  be  set  to  hold  a  slight  tension  equally 
on  the  anvils  while  adjustments  are  being  made.  When 
the  master  locking  screw  is  firmly  set,  the  space  pro- 

vided over  the  head  may  be  sealed,  making  the  gage 
proof  against  tampering. 

The  plugs  may  be  easily  set  to  any  dimension  with- 
in the  I'ange  of  the  gage  by  using  a  standard  measuring 

plug,  block,  or  disk.  Either  standard  reference  disks 
of  nominal  size  or  disks  of  specified  accuracy  can  be 
furnished  for  setting  the  gages.  When  the  plugs 
become  worn  and  require  repairing,  it  is  only  neces- 

sary to  grind  the  ends  on  a  wheel  and  lap  the  surfaces 

square. 

Engelhard  Pyrometer  Recording 
Instrument 

Charles  Engelhard,  30  Church  St.,  New  York"  City, 
has  placed  on  the  market  the  pyrometer  recording 
instrument  illustrated  herewith.  ., 

In  order,  to  make  this  instniraent  as  nearly  "fool 
proof"  as  possible,  the  interior  has  been  divided  into 
two  compartments.  In  one  compartment  is  mounted  the 
moving  system,  so  protected  that  it  is  not  liable  to 
injury   either   from   accident   or   from   carelessness    in 
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ENGELHARD    PYROMETKR    RECORDING    INSTRUMENT 

removing  or  replacing  the  recording  charts.  The  clock, 

depressor-bar  mechanism  and  the  direct-reading  scale 
are  mounted  in  the  front  compartment.  The  entire 
front  of  the  instrument  is  of  glass,  completely  exposing 

the  chart.  The  front  of  the  case  is  hinged  at  the  bot- 
tom so  that  the  interior  is  accessible.  The  5J-in.  scale 

is  calibrated  both  in  temperature  and  corresponding 

millivolt  range.  The  charts  are  of  the  continuous  roll 

type,  approximately  100  ft.  in  length.  The  time- 
temperature  lines  are  at  right  angles  to  one  another. 
The  instrument  is  made  in  two  types,  type  Rl  being 

a  single  record  while  type  RM  is  a  multiple  record 
instrument.  The  case  is  of  cast  aluminum  with  black 
finish.  The  dimensions  of  the  instrument  are  height,  11 
in.;  width,  8i  in.;  depth,  8h  in. 

AUan-Diffenbaugh  Wrench 
The  wrench  shown  is  made  by  the  Allan-Diffenbaugh 

Wrench  and  Tool  Co.,  Baraboo,  Wis.    It  is  adjustable  to 

various  size  nuts  and  automatically  grips  the  nut  when 
the  handle  is  pulled,  the  grip  increasing  with  the  pull. 
The  wrench  may  be  used  in  a  similar  manner  to  a 
ratchet  wrench  as  the  grip  releases  instantly  when 
the  pull  is  released.  It  is  made  in  several  sizes  from 
drop-forged  steel,  the  jaws  being  machined  and 
hardened. 

Wiesman  Safety  Press  Guard 
William  A.  Wiesman,  14  N.  Canal  St.,  Dayton,  Ohio, 

has  placed  on  the  market  the  press  guard  illustrated 
herewith. 

The  following  claims  are  made  for  this  guard:  That 
it  can  be  attached  to  the  press  without  boring  any  holes ; 

WIESMAN  SAFETY  PRESS  GUARD 

that  it  has  only  two  moving  parts  and  that  it  never 

touches  the  operator's  hands  unless  they  are  on  the 
die  when  the  punch  comes  down. 

Should  the  operator's  hands  remain  on  the  die  when 
the  punch  descends  the  guard  will  swiftly  brush  them 
aside  and  out  of  danger. 

AI>i.AN-DIFFENBAUGH   WRENCH 

DIVISION  OF  LABOR.  The  editor,  in  his  travels, 

was  passing  along  the  shoulder  of  a  railroad  embank- 
ment the  other  day  when  he  came  upon  two  small  boys, 

aged,  perhaps,  six  or  seven  years,  industriously  digging 
around  the  end  of  a  discarded  tie,  bent  upon  some  great 

engineering  project  known  only  to  themselves;  at  least, 
one  of  them  was  industriously  digging,  while  the  other 

seemed  inclined  to  "soldier"  on  the  job,  whereat  the 
more  industrious  one  complained  loudly. 

"   !"  responded  the  other  little  chap;  "ain't 

I  doin'  all  the  swearin'?" 
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The  A.  S.  M.  E.  Spring  Meeting 
BEGINNING  with  the  departure  from  New  York 

on  special  cars  the  Spring  Meeting  of  the  Amer- 
ican Society  of  Mechanical  Engineers  was  a 

peripatetic  reception  and  general  good  time.  From  the 
point  of  view  of  shop  men  the  papers  presented  at 
the  professional  sessions  had  l)ut  little  interest  as  C. 

B.  Lord's  paper  on  "Tight-Fitting  Threads  for  Bolts 
and  Nuts,"  was  the  only  strictly  shop  paper  presented. 
The  power  engineers  had  a  veritable  feast,  however, 

as  there  were  many  papers  on  the  generation  and  han- 
dling of  steam,  gas  and  electric  power. 

The  members  from  New  York  and  vicinity  left  the 
Pennsylvania  Station  at  5:30  p.m.,  on  Friday,  May  21, 

and  reached  Chicago  in  time  to  dine  at  the  Engineers' 
Club  on  Saturday  evening.  Here  the  Chicago  members 
joined  the  party  which  left 
for  Keokuk,  Iowa,  later  in 
the  evening.  Sunday 
morning  v/as  devoted  to 
an  insp'jction  of  the  dam 
and  power  hou.se  of  the 
Mississippi  Kiver  Power 
Co.,  the  largest  low-head 
water-power  development 
in  the  world.  Three  views 
of  different  parts  of  the 
plant  appear  on  this  page 
and  show  the  dam  itself 

with  the  gate-opening 
traveler,  the  Government 
drydock  and  the  power 
house  and  bridge  over  the 
river.  The  party  moved 
on    to    St.    Louis    Sunday 
night,  arriving  in  the  morning  to  find  that  something 
had  gone  wrong  with  the  reservations  at  the  Statler 
Hotel,  which  was  the  official  headquarters,  and  that  most 
of  them  could  not  obtain  accommodations.  This  was  the 
only  serious  inconvenience  of  the  trip,  although  there 
were  minor  ones  due  to  delays  on  the  road. 

The  First  Session 

Registration  having  been  accomplished,  the  council 
got  down  to  business  and  approved  the  applications  for 
local  sections  in  Akron  and  Columbus,  Ohio,  and  the 

organization  committees  of  several  of  the  new  profes- 
sional  sections   met   and   prepared   their    reports.     Of 

interest  to  machine-shop  men  will  be  the  formation  of 
a  machine-shop  section  which  has  been  authorized  and 
about  which  we  hope  to  have  more  definite  information 
at  a  later  date.  Monday  afternoon  the  Appraisal  and 
Valuation  Session  discussed  the  following  papers: 

"Appraisal  and  Valuation  Methods,"  David  H.  Ray. 
"Rational  Valuation — A  Comparative  Study,"  James 

Rowland  Bibbins. 

"Data  on  the  Cost  of  Organizing  and  Financing  a 
Public  Utility   Project,"   by   the  late   F.  B.   H.  Paine 
(contributed  by  Dean  M.  E.  Cooley) . 

"The  Construction  Period,"  H.  C.  Anderson. 
"Price  Levels  in  Relation  to  Value,"  Cecil  F.  Elmes. 
Monday  evening  everyone  assembled  to  hear  speeches 

of  welcome  by  Governor  Gardner  of  Missouri  and  Mayor 
Kiel  of  St.  Louis  and  to 
see  the  moving  pictures  of 
the  first  transcontinental 
motor  convoy,  shown  by 
E.  R.  Jackson,  formerly  of 
the  Ordnance  Department, 
U.  S.  A. 

A  double  bill  was  on  the 

boards  for  Tuesday  morn- 
ing, the  new  elevator  code 

being  discussed  at  one 
meeting  while  papers  con- 

tributed by  St.  Louis  engi- 
neers were  presented  at 

another.  They  were  as 
follows : 

"The  Housing  Problem 

in   St.   L  0  u  i  s,"   Nelson 
Cunliff. 

"Industrial   Housing — A   Financial   Problem,"   Leslie 
H.   Allen,   of  Springfield,   Mass.    (paper  presented   by 
special  request). 

"Design  of  an  Ore  Fleet  for  the  Upper  Mississippi 
River,"  William  S.  Mitchell. 

"Mississippi    Valley    Rivers'    Transportation    Activ- 
ities," E.  W.  Schadek. 

"Burning  Eastern  Coals  Successfully  on  a  Conveyor- 
Feed  Type  of  Stoker,"  Lloyd  R.   Stowe. 

"Tight-Fitting  Threads  for  Bolts  and  Nuts,"  Chester B.  Lord. 

At  noon  everybody  embarked  in  special  electric  cars 
supplied  by  the  hosts  and  went  over  to  the  plant  of  the 
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Commonwealth  Steel  Co.,  at  Granite  City,  to  see  how- 
large  steel  castings  are  handled.  The  visitors  saw 
the  various  processes  in  the  production  of  cast-steel 
locomotive  and  tender  frames,  car  platforms,  etc.  Some 
of  them  were  very  intricate.  In  fact,  when  Eugene 
Schneider  and  his  French  engineers  visited  the  plant 
they  said  that  such  castings  could  not  be  made.  The 

Commonwealth  Co.  opened  its  employees'  cafeteria  to 
the  guests  and  fed  them  all  in  quick  order. 

The  party  adjourned  to  the  Ashley  Street  Power 
Plant  of  the  Union  Electric  Light  and  Power  Co.,  where, 
after  they  had  examined  the  plant,  they  were  fed  once 
m.ore.  A  few  had  enough  energy  left  to  v;  it  the 
adjacent  shipyard  of  the  St.  Louis  Boat  and  Ei  :ineer- 
ing  Co.,  where  the  first  two  of  the  fleet  of  self-propelled 
steel  barges,  mentioned  in  one  of  the  papers  of  the 
morning,  were  on  the  waj^s  and  nearing  completion. 

A  banquet  was  given  at  the  Missouri  Athletic  Club  in 
the  evening  and  was  followed  by  an  illustrated  address 
by  Lieutenant-Colonel  Miller,  of  the  Ordnance  Depart- 

ment, on  "The  German  Defences  on  the  Coast  of 

Belgium." 
Wednesday  morning  was  devoted  to  the  Aeronautical 

and  Castings  Sessions,  at  which  the  following  papers 
were  discussed: 

Aeronautic  Session 

"Physical  Basis  of  Air  Propeller  Design,"  F.  W.  Cald- 
well and  E.  N.  Fales  (illustrated  by  moving  pictures). 

"Analytical  Theory  of  Airplanes  in  Rectilinear  Flight 
and  Calculation  of  Maximum  Cruising  Radius,"  A. 
Rateau,  Hon.  Mem.  A.  S.  M.  E. 

"Aeronautic  Instruments — General  Principles  of  Con- 

struction, Testing  and  Use,"  Mayo  D.  Hersey. 

"Flow  of  Air  Through  Small  Brass  Tubes,"  T.  S. 
Taylor. 

Castings  Session 

(Under  Auspices  of  Sub-Committee  on 
Foundry  Practice) 

"Malleable  Castings,"  Enrique  Touceda. 
"Die  Castings,"  Charles  Pack. 
"Aluminum  Castings,"  Zay  Jeffries. 
"Steel  Castings,"  John   H.  Hall. 
"Gray  Iron  Castings,"  Richard  Moldenke. 
"Brass  and  Bronze  Castings,"  C.  H.  Bierbaum. 
At  the  same  time,  many  of  the  members  left  by 

automobile  to  visit  the  plants  of  the  Heine  Safety 
Boiler  Co.,  Wagner  Electric  Co.,  and  Ever  Tite  Piston 
Ring  Co.  AH  gathered  at  the  Bevo  Plant  of  the 
Anheuser-Busch  Association  for  lunch  and  real  Bud- 
weiser,  plenty  of  it !  After  recovering  from  lunch  the 

party  broke  up  to  visit  the  Busch-Sulzer  Bros.  Diesel 
Engine  Co.,  the  Mississippi  Valley  Iron  Co.  and  the 
Coke  plant  of  the  Laclede  Gas  Co.  In  the  evening  a 

special  entertainment  was  given  at  St.  Louis'  mag- 
nificent open-air  theater. 

On  Thursday,  joint  sessions  were  held  with  the 
American  Society  of  Refrigerating  Engineers  and  the 

American  Society  of  Heating  and  Ventilating  Engi- 
neers, at  which  these  papers  were  given: 

"An  Improved  Form  of  Weir  for  Gaging  in  Open 
Channels,"  Clemens  Herschel. 

"Simplification  of  Venturi-Meter  Calculations,"  Glenn 
B.  Warren. 

"Dissipation  of  Heat  by  Various  Surfaces,"  T.  S. 
Taylor. 
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"Th  ,  Thermal  Conductivity  of  Heat  Insulators,"  M.  S. Van  Dusen. 

(Contributed  by  A.  S.  R.  E.) 

"Ship  Ventilation,"  F.  R.  Still. 
Power  and  Combustion  Session: 

(Contributed  by  A.  S.  H.  and  V.  E.) 

"Pulverized  Coal  in  Metallurgical  Furnaces  at  High 
Altitudes,'  Otis  L.  Mclntyre. 

"Efficiency  of  Natural  Gas  Used  in  Domestic  Service," 
Robert  F.  Earhart. 

"The  Separation  of  Dissolved  Gases  from  Water,"  J. 
R.   McDermet. 

"Locomotive  Feedwater  Heating,"  Thos.  C.  McBride. 
In  the  afternoon  all  hands  boarded  the  excursion 

steamer  "Saint  Paul,"  which  appears  in  one  of  the 
photographs  on  this  page,  and  ploughed  ten  miles  up 
the  muddy  river  to  the  St.  Louis  Water  Works  at  Chain 
Rocks.  The  new  municipal  docks,  from  which  freight 
can  be  unloaded  from  cars  directly  into  barges,  were 
passed  on  the  way  up  and  are  here  illustrated.  The 
cases  shown  on  the  docks  are  automobiles  packed  for 
overseas  shipment.  The  untiring  St.  Louis  members 
put  on  what  amounted  almost  to  a  three-ring  circus  as  a 
grand  finale  to  their  efforts  in  the  way  of  entertainment. 
The  Society  voted  the  result  an  overwhelming  success 
and  decided  that  St.  Louis  must  be  the  place  where 
Southern  and  Western  hospitality  meet  and  combine  to 
attain  a  maximum. 

The  Oklahoma  Oil  Fields 

About  seventy  survivors  met  at  the  Union  station 
at  6 :  30  and  .started  for  Tulsa,  Oklahoma,  and  the  oil 

fields.  Here  a  train  was  finally  discovered  that  had  a 
bowing  acquaintance  with  the  time-table  for  it  was  only 
five  minutes  late  at  Tulsa,  instead  of  the  hours  to  which 
the  Engineers  had  become  accustomed.  At  Tulsa  the 
local  sections  of  the  A.  S.  M.  E.  and  of  the  American 

Chemical  Society  joined  to  insure~the  'success  of  the meeting. 

Tulsa  had  evidently  heard  of  the  ability  of  St.  Louis 
at  entertainment  and  decided  not  to  be  outdone  for  it 
was  impossible  for  the  visitors  to  spend  any  money  on 
Friday  and  almost  equally  difficult  on  Saturday. 

After  breakfast  and  an  address  of  welcome  by  the 
mayor  automobiles  appeared  to  take  the  guests  around 
the  town  and  out  to  the  refineries.  The  first  refinery 
visited  was  the  Cosden,  the  largest  of  the  independents. 
The  refinery  and  some  of  the  guests  and  their  trans- 

portation are  illustrated.  The  cars  took  the  party  to 
the  Texas  Refinery  for  luncheon  at  the  cafeteria  run 
by  the  company  and  after  a  short  tour  of  the  plant 
carried  them  back  to  the  City  Hall  for  a  professional 
session  which  included  the  following  papers. 

1.  "The  Preparation  of  Motor  Gasoline  from  Heavier 
Hydrocarbons,"  Prof.  Fred  W.  Padgett,  associate 
professor  of  chemistry,  University  of  Oklahoma, 
Norman,  Okla. 

2.  "Modern  Water  Purification,"  W.  R.  Holway,  con- 
sulting engineer  and  former  engineer  in  charge 

of  Filter  Plant,  Tulsa,  Okla. 

3.  "Refining  of  Crude  Mineral  Oils  and  the  Action  of 
Absorptive  Clays  on  Same,"  F.  C.  Thiele,  consult- 

ing chemist,  Oklahoma  City,  Okla. 

4.  "Flow  of  Fluids  Through  Pipe  Lines  and  the  Effect 
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of  Pipe  Line  Fittings,"  D.  E.  Fostei-,  secretary, 
Mid-Continent  Section  A.  S.  M.  E.,  of  Foster  and 
Gilmore,  Consulting  Engineers,  Tulsa,  Okla. 

"Some  Investigations  in  Briquetting  of  Oklahoma 
Bituminous  Coal,"  Prof.  James  C.  Davis,  Dept.  of 
Mechanics,  College  of  Engineering,  University 
of  Oklahoma,  Norman,  Okla. 

"Meta-Nitrophenyl  Ether,"  Dr.  Hilton  I.  Jones, 
secretary  Oklahoma  Section,  American  Chemical 
Society  and  professor  of  chemistry,  Oklahoma  A. 
and  M.,  Stillwater,  Okla. 

"Mid-Continent  Gasoline,"  Dr.  Chas.  K.  Francis, 
chief  chemist,  Cosden  Oil  and  Gas  Co.,  Tulsa,  Okla. 

"Coal    vs.    Oil    Cost    Performance    Chart,"    L.    C. 
Lichty,    Dept.    of    Mechanical    Engineering,    Uni- 

versity of  Oklahoma,  Norman,  Okla. 

A  banquet  was  given  at  the  Hotel  Tulsa  in  the  eve- 
ning at  which  addresses  were  made  by  Mr.  Greer,  of 

the  Tulsa  Chamber  of  Commerce,  in  which  the  great 
superiority  of  Tulsa  to  any  other  spot  in  the  universe 
was  very  convincingly  proved,  and  also  by  Dean  Walker 
of  the  University  of  Kansas. 

On  Saturday  the  visitors  were  taken  on  a  tour  of  the 
oil  fields  about  Tulsa,  where  they  saw  the  actual  details 
of  getting  the  oil  from  the  ground  and  into  the  pipe 
lines.  A  few  of  the  members  missed  the  train  to  St. 

Louis  by  reason  of  waiting  to  see  a  well  "shot,"  as  they 
call  it  in  the  oil  region.  They  were  well  repaid  for  the 
well  turned  out  to  be  a  good  one,  as  will  be  seen  from 
the  illustration  on  the  top  of  the  previous  page. 

The  other  snapshots  show  President  Miller  and  Secre- 
tary Rice  in  earnest  conversation,  the  three  hard- 

working assistant  secretaries,  Hartford,  Bullock  and 
Davies,  and  the  group  of  engineers  waiting  for  the  well 
to  produce.  Local  color  was  supplied  by  Barney  Meyer, 

Deputy  Sheriff  and  leading  citizen  of  Tulsa.  The  illus- 
tration shows  him  hard  at  work. 

Training  is  everything.  The  peach  was  once  a  bitter 

almond;  cauliflower  is  "cabbage  with  a  college  educa- 
tion." Safety  is  only  self-preservation,  says  the 

National  Safety  Council. 

An  Ingenious  Die 
By  R.  H.  Kasper 

This  die  was  designed  to  form  the  leaves  of  hinges 
in  such  a  way  that,  on  curling  the  ends,  the  hole 
thus  formed  would  be  as  nearly  round  as  possible,  as 
shown  at  A  by  the  edge  view  of  the  finished  spring  leaf 
in  Fig.  1.  An  edge  view  of  the  blanks,  as  produced 
by  this  die,  is  shown  in  Figs.  2  and  3.  In  a  previous 
operation,  the  stock  is  punched  out  as  shown  at  B  and 
C,  in  Fig.  1,  to  produce  the  opposite  leaves  of  the  hinge. 
The  round  holes  are  for  the  attaching  screws  in  the 
hinge,  and  the  dotted  lines  show  where  the  stock  is 
pinched  off.  It  will  be  seen  that  the  end  is  formed  to 
a  quarter-circle  and  drawn  out  to  a  feather  edge. 

Fig.  2  shows  the  details  of  the  die  as  it  appears  before 
the  upper  die  descends,  the  stock  being  located  by  slip- 

ping the  screw  holes  over  the  locating  pins.  Strong 
springs  are  placed  under  the  pressure  pads  to  keep  the 
stock  from  moving  while  being  formed.  The  upper 
pressure  pad  is  set  lower  than  the  upper  cutting  edge 
so  that  it  will  tighten  on  the  stock  before  it  is  cut. 
The  upper  cutting  edge  is  made  lower  than  the  upper 
forming  edge  so  that  the  stock  will  be  cut  before  the 
forming  begins. 

In  Fig.  3,  the  upper  die  has  almo.st  reached  the 
bottom  of  its  stroke.  Blank  A  has  been  cut  off  and  thp 
stock  is  being  formed  by  the  forming  edges.  These 
forming  edges  are  aligned  so  that,  as  the  upp)er  die 
descends,  the  stock  is  pinched  off,  drawing  it  out  to 
a  very  fine  edge.  The  forming  edges  are  highly  pol- 

ished and  are  kept  well  oiled.  It  will  be  seen  that 
this  die  produces  two  pieces  on  each  stroke,  one  blank 
being  cut  off,  while  the  other  is  pinched  off.  The 
blanks  are  then  bent  to  the  form  shown  at  A,  Fig.  1. 

FIG  2 
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FIG.  1.     STOCK  T'SED  FOR  M.\KING  THE  LEAVE.S 
FIG.  2.     DIES  IX  THE  OPEN  POSITION 

FIG.   3.     DIES  NE.4.RLY  CLCSED 
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man  in  a  hurn 

Suggested  by  theNancyfingf  Editor 

\ 

WE  ARE  still  in  
tha 

midst  of  the  conven- 

tion season.  The  Machine- 

tool  Builders,  the  Dealers 

and  Supply  Men,  the  Cham- 
ber of  Commerce  of  the 

United  States,  the  Foreign 

Trade  Association,  the  Na- 
tional Metal  Trades  Asso- 

ciation, the  American  Gear 
Manufacturers  and  others 

have  held  their  get-toge- 
ther sessions  and  gone 

back  home  to  think  over 

what  they  have  learned. 

But  there  are  more  to  come.  The  Mechanical  Engi- 
neers appear  in  this  issue  with  their  trip  to  St.  Louis, 

the  Keokuk  dam  and  the  Oklahoma  oil  fields,  page  1327. 
There  is  also  an  account  of  the  organization  meeting  in 
Washington  of  the  Federated  American  Engineering 

Societies,  on  page  1314.  We  have  given  particular  atten- 
tion to  this  session  because  its  results  prom- 

ise to  be  so  far-reaching.  The  extracts  from 

Mr.  McGraw's  speech  on  page  1311  indicate 
the  part  that  the  trade  press  can  play  in  fur- 

thering the  ends  of  this  new  federation.  Our 
own  feeling  in  the  matter  is  set  forth  in  the 
editorial  on  page  1313. 

The  first  article  deals  with  the  manufacture 

of  piston  rings  for.  inter- 
nal-combustion engines, 

"the  production  of  which 
reaches  literally  into  mil- 

lions." It  is  by  Ellsworth 
Sheldon,  who  has  been  on 
the  Machinist  staff  for 

nearly  three  years  and 
has  been  writing 
articles  for  many  more 
than  that.  Here  he  is  at 

his  desk  as  seen  by  one  of 
the  artists  from  our  illustration  department.  Sheldon  is 

one  of  the  real  dyed-in-wool  New  England  mechanics 
and  naturally  has  to  be  shown  before  he  \yill  pass  the 
many  practical  letters  that  go  through  his  hands.  Any 
contributor  who  has  tried  to  get  away  with  a  purely 

imaginary  method  of  doing  a  shop  job  will  probably  ap- 
preciate the  truth  of  this  statement. 

"A  group  of  machines  comprising  a  unit  is  able  to 

Most  of  the  prominent  presidential  candidates 
have  announced  their  faith  in  education  as  a 
prime  necessity  for  America.  We  indorse  this 
stand  without  reservation.  Many  men  in  our  field 
have  hhd  neither  the  time  nor  the  money  for  the 
advantages  of  a  college  education  but  this  is  no 
indication  that  they  are  uneducated.  To  many 

such  men  "American  Machinist"  has  been  an  in- 
valuable aid.  It  is  our  aim  to  make  it  indispen- 

sable and  certain  comments  that  have  come  to  us 

make  us  believe  that  we  are  on  the  right  road. 

produce  quantitatively  in 
accordance  with  the  ca- 

pacity of  some  one  machine 
or  group  of  machines  of  a 
type,  either  of  which  may 
form  the  minimum  or  re- 

stricting point  in  manu- 
facture of  the  unit.  This 

point  is  best  known  in  shop 

practice  as  the  neck  of  the 
bottle."  Bottle  necks  are 
not  confined  to  machine 

shops  by  any  means  and 
their  elimination  or  expan- 

sion is  an  ever-present 

problem  with  all  managers.  Read  Mr.  Basset's  method 
of  treatment  of  such  a  case  in  the  current  instalment 

of  "Modern  Production  Methods,"  page  1285. 
The  potentialities  along  industrial  lines  in  connection 

with  Italy  were  brought  out  rather  strikingly  by  the 
war  and  our  attention  has  been  attracted  in  that  direc- 

tion of  late.     On  page  1289  is  an  account  of 
present  conditions  in  Italy  which  is  well  worth 
consideration. 

«^^  Mr.  Langhammer's  article  on  the  testing  of 
high-speed  steels  is  concluded  in 
this     issue.       His     tests     showed 

among    other     things    the     wide 
variation   in   the   performance   of 

commercial      high   -   speed 

steels,    the    need    for    im- 
provement in  heat-treating 

methods  and  the  necessity 
for  heavy  cuts  to  make  the 

use    of    high  -  speed    steel 
economical. 

On  page  1305  is  the  con- 
cluding installment  of  Col- 

vin's  "Producing  17,000 

Connecting  Rods  a  Day." The  transformation  sheet 

is  reiModuced  and  most  of  the  operations  illustrated. 
Just  a  word  as  to  future  automotive  articles  may  not 

be  out  of  place  at  this  time.  The  second  part  of  Car- 

hart's  article  on  Liberty  crankcases  is  still  to  come  and 
Colvin  has  one  on  the  Fordson  Tractor  connecting  rods 
and  another  on  the  methods  used  in  the  shops  of  the 

Pierce-Arrow  Co.  Following  them  will  come  articles 
on  gears,  axles  and  bodies  from  leading  manufacturers. 
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Valeniine  Francis 

Annual  Conference  of  U.  S. 
Weights  and  Measures 

at  Washington 
The  thirteenth  annual  conference  of 

the  Weights  and  Measures  of  the 
United  States  was  held  at  the  National 
Bureau  of  Standards,  Washington, 
D.  C,  on  May  24  to  27,  1920.  Several 
hundred  delegates  attended,  nearly 
every  State  being  represented. 
The  convention  opened  Monday,  the 

twenty-fourth,  with  an  address  from 
the  president,  Hon.  S.  W.  Stratton,  who 
is  director  of  the  Bureau  of  Standards. 
Followitig  this  came  the  report  of  the 
secretary,  L.  A.  Fischer,  chief,  division 
of  Weights  and  Measures,  Bureau  of 
Standards,  and  the  various  reports  of 
the  State  delegates.  A  display  and  dem- 

onstration of  manufacturers  of  liquid- 
measuring  devices  was  pi-ovided  for  the 
inspection  of  the  members  of  the  confer- 
ence. 
The  conference  dealt  largely  with 

safety  devices  for  gasoline  pumps  and 
apparatus  for  weighing  bread.  One  of 
the  most  important  addresses  was  de- 

livered on  Tuesday  by  the  Hon.  J.  W. 
Alexander,  Secretary  of  Commerce,  and 
on  Wednesday  the  conferees  listened 
to  another  instructive  talk  from  the 

Hon.  Albert  H.  Vestal,  chairman,  Com- 
mittee on  Coinage,  Weights  and  Meas- 

ures, House  of  Representatives.  Among 
the  other  addresses  were:  "The  Effect 
on  Commerce  of  Uniform  Weights  and 
Measures  Legislation  and  Methods  of 

Inspection  by  the  States,"  by  D.  A. 
Gregg,  Deputy  State  Superintendent  of 

Weights  and  Measures  of  Texas;  "Gaso- 
line Pumps  from  the  Standpoint  of  Safe- 
ty/' hy  A.  R.  Small,  vice  president,  Un- 

derwriters' Laboratories;  "Weight  Stand- 
ardization of  Bread,"  by  Charles  C. 

Neale,  State  Commissioner  of  Weights 

and  Measures  of  Minnesota;  "Net 
Weight,"  by  Charles  G.  Johnson,  State 
Superintendent  of  Weights  and  Meas- 

ures of  California;  "Standardization  of 
Package  Goods,"  by  A.  W.  Schwartz, 
Assistant  State  Superintendent  of 
Weights  and  Measures  of  New  Jersey; 

"Weights  and  Measures  Education  in 
the  Schools,"  by  Joseph  J.  Holwell, 
Commissioner  of  Weights  and  Meas- 

ures of  New  York  City;  "Machine  Meas- 
urements in  Retail  Dry  Goods  Stores," 

by  Dr.  F.  Reichmann,  Former  State 
Superintendent  of  Weights  and  Meas- 

ures of  New  York  City. 

Safety  Campaign 
The  Buffalo  Safety  Council  has  se- 

lected Sydney  H.  Coleman  as  manager. 
Mr.  Coleman  is  starting  a  safety  cam- 

paign in  all  factories  here  with  a  view 
of  curtailing  shop  accidents. 

Machine-Tool    Combine    Opens 
Office  at  Grand  Central  Palace 
The  Reed-Prentice  Co.,  the  Becker 

Milling  Machine  Co.,  and  the  Whit- 
comb-Blaisdell  Machine  Tool  Co.,  opened 
on  June  1,  at  Grand  Central  Palace, 
5th  Floor,  in  the  International  Machin- 

ery Exhibition,  a  direct  sales  office  for 
handling  their  sales  in  New  York. 
The  office  is  under  the  management 

of  P.  K.  Dayton,  who  is  well  known 
in  the  machinery  trade,  having  been 
connected  with  Niles,  Bement,  Pond  Co. 
and  Manning,  Maxwell  &  Moore. 

Their  Cleveland  store  has  already 
been  opened  at  408  Frankfort  Ave.,  in 
charge  of  C.  A.  Severin,  formerly  of 
the  Cleveland  Tool  and  Supply  Co.,  as- 

sisted by  Charles  Brandhill. 
These  three  companies,  which  are  con- 

trolled by  the  same  financial  interests, 
have  adopted  the  policy  of  selling  direct 
to  the  trade,  thus  insuring  their  cus- 

tomers prompt  and  efficient  service. 
  •   

Engineering  Council  Endorses 
National  Public  Works  Dept. 
The  Engineering  Council,  29  West 

39th  St.,  New  York  City, — a  national  or- 
ganization, embracing  the  American 

Society  of  Civil  Engineers,  American 
Society  of  Mechanical  Engineers,  Amer- 

ican Institute  of  Mining  and  Metallur- 
gical Engineers,  American  Institute  of 

Electrical  Engineers,  American  Society 
for  Testing  Materials,  and  American 
Railway  Engineering  Association — has 
by  a  referendum  endorsed  the  project 
to  establish  a  Department  of  Public 
Works  by  the  National  Government.   ♦   

Auburn  Men  Buy  Malleable 
Iron  Works 

The  Malleable  Iron  Works,  New 
Britain,  Conn.,  one  of  the  oldest  foun- 

dries in  New  England,  has  been  sold  to 
a  company  of  capitalists  from  Auburn, 
N.  Y,  headed  by  George  \V.  Bowen 
who  is  president  of  the  Bowen  Prod- 

ucts Corporation  of  Auburn,  Detroit, 
Minneapolis  and  Cleveland.  Herbert 
Swift,  secretary  of  the  concern  will 
remain  with  the  company  under  its 
new  management. 

At  the  business  meeting  at  which  the 
transfer  of  the  controlling  interest  took 
place,  the  following  officers  were 
elected:  president,  George  W.  Bowen; 
secretary,  Walter  H.  Beck;  treasurer, 
George  W.  Benham;  assistant  treasurer 
and  general  manager,  Harold  Putnam. 

Malleable  iron  and  gray-iron  'cast- 
ings of  a  high-grade  quality  have  been 

the  output  at  the  Malleable  Iron  Works, 
and  this  same  grade  of  products  will 
continue,  but  in  a  greatly  increased  vol- 

ume, under  the  new  management. 

Convention  of  National  Associa- 
tion for  Corporation  Schools 

The  National  Association  'or  Corpo- 
ration Schools  held  its  eighth  annual 

convention  at  the  Waldorf  Astoria  rio- 
tel  from  May  31  to  June  4  inclusive, 
the  meeting  being  very  successful  in 
regard  both  to  its  size  and  to  the  ma- 

terial presented  by  the  committees. 
The  following  officers  were  elected  for 

the  coming  year:  L.  L.  Park,  American 
Locomotive  Co.,  Schenectady,  to  succeed 
W.  W.  Kincaid  as  president;  M.  S. 
Sloan,  Brooklyn  Edison  Co.,  Inc., 
Brooklyn,  N.  Y.,  first  vice  president; 
Harry  S.  Dennison,  Dennison  Manufac- 

turing Co.,  Framingham,  Mass.,  sec- 
ond vice  president;  Dr.  Lee  Galloway, 

New  York  University,  N.  Y.  City,  sec- 
retary; and  F.  C.  Henderschott,  New 

York  Edison  Co.,  N.  Y.  City,  treasurer. 
The  newly  elected  executive  com- 

mittee consists  of  Sidney  W.  Ashe, 
General  Electric  Co.,  Pittsfield,  Mass.; 
C.  E.  Bilton,  Bilton  Machine  Tool 
Co.,  Bridgeport,  Conn.;  Carl  S.  Coler, 
Westinghouse  Electric  &  Manufactur- 

ing Co.,  East  Pittsburgh,  Pa.;  W. 
W.  Kincaid,  Spirella  Co.,  Niagara 
Falls,  N.  Y.;  John  McLeod,  Carnegie 
Steel  Co.,  Pittsburgh,  Pa.;  E.  E.  Shel- 

don, R.  R.  Donnelley  and  Sons  Co., 
Chicago,  111.;  George  N.  Van  Derhoef, 
Dodge  Manufacturing  Co.,  N.  Y.  City.; 
K.  W.  Waterson,  American  Telephone 
and  Telegraph  Co.,  N.  Y.  City,;  F.  E. 
Weakley,  Montgomery  Ward  &  Co., 
Chicago,  111.;  and  J.  H.  Yoder,  Pennsyl- 

vania Railroad  Co.,  Altoona,  Pa. 
Eight  business  sessions  were  held; 

the  subjects  of  the  principal  reports 
presented  and  the  name  of  the  chair- 

man of  the  committee  presenting  each 
report  are  given  in  the  following  list: 

"Public  Education,"  C.  E.  Shaw;  "Em- 
ployment," John  C.  Bower;  "The  Appli- 

crtion  of  Physchological  Tests  and  Rat- 

ing Scales  in  Industry,"  Dr.  H.  C.  Link; 
"Job  Analysis,"  Harry  A.  Hopf; 
"Ti-ades  Apprenticeship",  E.  E.  Shel- 

don; (Sec.  I)  "In  Manufacturing"  R.  F. 
Carey;  (Sec.  II)  "In  Steel  and  Iron 
Plant  Maintenance,"  C.  E.  Strait; 
"Foremen  Training,"  F.  C.  Hender- 

schott; "Health  Education,"  Dr.  F.  S. 
Crum;  "Labor  Turnover,"  L.  L.  Park; 
"Profit-Sharingand  Allied  Thrift  Plans," 
Harold  M.  Thurston;  "Skilled  and  Semi- 

skilled Labor,"  Dr.  K.  J.  Beatty;  "Un- 
skilled Labor  and  Americanization,"  J. 

E.  Banks;  "Office- Work  Schools,"  Miss 
Harriett  F.  Baker;  and  "Executive 
Training,"  Dr.  E.  B.  Gowin. 

The  evenings  were  devoted  to  social 
sessions,  and  a  sightseeing  trip  around 
New  York  City  was  held  on  the  last 

day. 
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Big  Pattern  To  Be  Constructed 
at  Mare  Island 

The  Mare  Island  Navy  Yard  is  now 
constructing  the  largest  pattern  ever 
built  on  the  Pacific  Coast.  The  pattern 
is  for  the  casting  of  the  rudder  post  of 

the  superdreadnought  "Montana."  The 
casting  will  weigh  thirty-eight  tons  and 
will  measure  22  x  17  x  18  feet.  Ten 
thousand  feet  of  lumber  will  be  used  in 
making  the  pattern,  and  in  shipment  to 
Pittsburgh  it  will  be  necessary  to  send 
the  pattern  in  parts,  as  it  is  too  large 
for  the  ordinary  flat  car. 

Engineering  officers  of  the  shipyards 

o*'  the  West  are  awaiting  with  interest 
the  result  of  the  task  undertaken  by  the 
machinery  division  of  the  yard  and  the 
success  attending  the  shipment  of  the 
pattern  and  the  casting  of  the  rudder 

post. 
The  foundry  here  is  not  large  enough 

to  make  a  casting  of  thirty-eight  tons 
at  one  pouring.  This  heavy  work  will 
be  done  at  the  private  plant,  but  the  in- 

tricate work  in  connection  with  the  pat- 
tern construction  is  being  handled  in  a 

very  capable  manner  and  will  be  ready 
early  this  month. 

U.  S.  Exposition  at 
Buenos  Ayres 

An  exposition  of  United  States  manu- 
facturers at  Buenos-Ayres  has  been  ar- 

ranged for  the  month  beginning  Nov. 
15,  1920.  The  object  of  the  exposition 
is  to  introduce  American  manufactures 
to  the  public  of  Argentina  and  sur- 

rounding countries.  Buildings  for  the 
purpose  have  been  furnished  by  the 
government  of  Argentina,  and  space  is 
available  for  about  500  exhibits.  De- 

tailed information  can  be  obtained  from 
the  American  National  Exhibitions, 
Inc.,  Bush  Terminal  Sales  Building,  132 
West  42nd  St.,  New  York. 

Convention  of  American  Boiler 
Manufacturers 

The  American  Boiler  Manufacturers' 
Association  held  its  thirty-second  an- 

nual convention  at  the  French  Lick 
Springs  Hotel,  French  Lick,  Ind.,  on 
May  31,  and  June  1  and  2,  1920.  At 
the  opening  meeting,  held  on  the  morn- 

ing of  May  31,  the  principal  speakers 
were  E.  R.  Fish  and  Charles  E.  Gorton, 

who  reported  on  the  "American  Uniform 
Boiler  Law  Society,"  and  David  Moffat 
Myers,  New  York  City,  who  presented 

a  paper  on  "Fuel  Conservation."  At  the 
evening  meeting,  the  principal  papers 

were  "Electric  Welding,"  by  D.  C. 
Alexander,  Jr.,  president  of  the  Quasi 
Arc  Weld-trod  Co.,  Brooklyn,  N.  Y.; 
"The  Advantages  of  Co-operation  be- 

tween Boiler  Manufacturers  and  Boiler 

Insurance  Companies,"  by  S.  F.  Jeter, 
chief  engineer,  Hartford  Steam  Boiler 
Inspection  and  Insurance  Co.,  Hartford, 
Conn.;  and  a  report  on  definitions  and 
terms  by  E.  C.  Fisher,  of  the  Wickes 
Boiler  Co.,  Saginaw,  Mich. 
Among  the  speeches  delivered  at  the 

executive  session  held  on  June  1  were 

the  "Necessity  of  Establishing  a  Code 
of  Ethics  in  the  Boiler  Manufacturing 

Industry,"  by  Geo.  W.  Bach,  and  the 
recommendations  of  the  executive  com- 

mittee on  future  activities,  by  A.  G. 
Pratt.  The  morning  of  June  2  was  de- 

voted to  the  installation  of  officers  and 

to  a  discussion  of  the  problems  encoun- 
tered in  boiler  manufacture. 

What's  Ailing  America 
These  Days? 

From  the  Fargo  Forum 
Too  many  diamonds,  not  enough 

alarm  clocks. 

Too  many  silk  shirts,  not  enough  blue 
flannel  ones. 

Too  many  pointed-toed  shoes,  and  not 
enough  square-toed  ones. 

Too  many  serge  suits  and  not  enough 
overalls. 

Too  many  satin-upholstered  limous- 
ines and  not  enough  cows. 

Too  many  customers  and  not  enough 

producers. 
Too  much  oil  stock  and  not  enough 

savings  accounts. 
Too  much  envy  of  the  results  of  hard 

work  and  too  little  desire  to  emulate  it. 
Too  many  desiring  short  cuts  to 

wealth  and  too  few  willing  to  pay  the 

price. Too  much  of  the  spirit  of  "get  while 
the  getting  is  good"  and  not  enough  old- fashioned  Christianity. 

Too  much  discontent  that  vents  itself 
in  mere  complaining  and  too  little  real 
eflfort  to  remedy  conditions. 

Too  much  class  consciousness  and  too 
little   common  democracy. 

Construction  Materials  and 
Machinery  in  Brazil 

A  report  just  issued  under  the  above 
title  by  the  Bureau  of  Foreign  and 
Domestic  Commerce  points  out  the  fact 
that,  with  its  vast  undeveloped  terri- 

tory and  its  immense  resources,  Brazil 
offers  a  market  for  all  kinds  of  con- 

struction materials  and  machinery,  not 
only  in  the  immediate  future  but  for  an 
indefinite  time  to  come. 

Copies  can  be  obtaineci  by  applying 

in  person  to  any  of  the  District  or  Co- 
operative Offices  of  the  Bureau  of  For- 

eign and  Domestic  Commerce,  or  by 
sending  15  cents  to  the  Superintendent 
of  Documents,  Government  Printing 
Office,  Washington,  D.  C. 

Final  Declaration  of  the  Seventh 
National  Foreign  Trade 

Convention 
The  Seventh  National  Foreign  Trade 

Convention,  composed  of  upward  of 
2,500  delegates  from  every  part  of  the 
United  States  and  many  foreign  coun- 

tries, assembled  in  San  Francisco  from 
May  12  to  15,  1920,  to  consider  the 
problem  of  foreign  trade  arising  out 
of  the  present  position  of  the  United 
States  as  a  creditor  nation.  As  the 
authoritative  voice  of  the  foreign  com- 

merce of  the  nation,  it  presents  its 
final  declaration  on  questions  of  vital 
import  to  the  future  prosperity  of  our 
country,  and  commends  to  the  careful 
consideration  of  Government  and  the 
people  of  the  country  these  opinions 
and  recommendations. 

Final  Declaration 

The  United  States  as  a  creditor  na- 
tion should  afford  to  other  nations 

every  fair  and  reasonable  opportunity 
to  sell  their  products  to  us,  especially 
of  raw  materials,  without  detriment  to 
existing  industries. 

(a)  To  permit  of  the  liquidation  of 
the  obligations  of  the  debtor  nations: 

(6)  To  promote  exchange  of  products 
in  view  of  the  impossibility  of  their 
making  all  payments  in  gold; 

(c)  To  provide  return  ca^rgoes  for 
our  merchant  marine;  and 

(d)  To  relieve  the  demoralization  of 
industry  and  exchange  in  Europe. 

Every  proper  measure  should  be  de- 
vised to  encourage  our  manufacturers 

and  producers  to  exercise  the  full  em- 
ployment of  all  their  facilities,  (a)  to 

satisfy  home  demand  and  (6)  to  pro- 
vide a  surplus  for  foreign  consumption, 

for  the  occupation  of  our  merchant 
marine,  and  for  the  provision  of  sup- 
pl'es  to  foreign  nations  more  than  ever 
dependent  on  us  under  present  condi- 

tions for  articles  of  necessity  and  sus- 
tenance, or  for  materials  to  rehabili- 

tate thsir  depleted  stocks  and  war- 
worn industries. 

As  collateral  influences  in  this  pro- 
gram of  expansion  of  exports  and  im- 

ports, it  is  important  that  (a)  the 
interests  of  producers  generally  should 
be  safeguarded  and  maintained  on  a 
fair  and  equitable  basis;  (6)  that  pro- 

duction should  be  increased  to  the 
maximum  in  order  to  restore  normal 
conditions  of  employment  and  living; 
(c)  that  our  banking  institutions  should 
be  afforded  every  reasonable  oppor- 

tunity and  protection  in  their  efforts 

to  expand  their  services  to  foi'eign 
commerce  and  in  enlisting  the  interest 
of  American  investors  in  foreign  se- 

curities, with  united  action  to  this 
end,  if  possible,  by  exporters,  bankers. 
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manufacturers  and  other  producers  of 
this  country  (d)  that  a  greater  num- 

ber of  American  merchandising  houses 
should  be  established  abroad.  They 
wculd  sell  our  goods,  buy  goods  and  Cre- 

te a  better  trade  and  financial  situation 

Many  associations  have  been  form'.d 
under  the   A^  ebb-Pomerene   act    result- 

ing in  expansion  of  American  (  .pirts. 
As  time  goes  on  supplemental   ;e.'.slp 
tion   may  be  necessary  to  further   c<6 
velop   international  trading. 

The  Government  should  maintain  as 
a  principle  of  foreign  policy  that 
American  enterprise  abroad  is  entitled 
to  the  same  measure  of  protection  from 
the  Government  of  tne  country  where 
domiciled,  that  foreign  enterprises  domi- 

ciled in  the  United  States  receive  from 
this  Government. 

The  Americal  Merchant  Marine 

Our  Merchant  Marine  should  revert 

as  soon  as  practicable  entirely  to  pri- 
vate ownership  and  operation  as  con- 

templated by  the  act  creating  the 
Shipping  Board.  We  urge  that  legis- 

lation be  passed  promptly  providing 
for  the  sale  of  Government-owned 
tonnage  on  terms  uniform  to  all  buy- 

ers, having  regard  to  the  current  cost 
of  building  vessels  of  similar  type  and 
tonnage  in  American  shipyards.  Un- 

sold ships  should  be  chartered  at  cur- 
rent market  rates  for  world  tonnage 

without  restriction  as  to  trade  routes. 
Owing  to  the  insufficient  number  of 

passenger  vessels  in  the  Trans-Pacific 
and  South  American  trades,  measures 
should  be  taken  to  relieve  the  situa- 

tion by  promptly  utilizing  available 
passenger   vessels   in   their  trades. 

The  investigation  of  the  American 
navigation  system  which  the  Shipping 
Board  was  directed  by  its  organic  act 
to  effect  should  be  completed  with  the 
least  possible  delay,  and  such  revision 
and  improvement  made  as  will  enable 
the  operation  of  the  American  Mer- 

chant  Marine   on  a   competitive   basis. 
Shipbuilding  has  become  a  great 

industry  and  we  should  build  for  the 

world's  markets,  as  well  as  for  our 
own  requirements.  American  ships 
were  once  among  the  largest  of  our 
exports  and  there  is  no  reason  why 
they  should  not  be  so  again.  We  sell 
locomotives,  freight  cars,  agricultural 
implements  and  other  manufactured 
products  in  all  the  markets  of  the  world. 
A  steamship  is  a  commodity  of  com- 

merce like  any  other  product  of  the 
mechanic  art,  and  labor  should  be 
employed  in  the  building  of  ships  for 
export  as  well  as  in  the  production  of 
shipbuilding  materials  for  export. 

Marine  Insurance 

The  convention  considers  that  this 
important  adjunct  to  foreign  commerce 
can  be  best  carried  on  by  private  en- 

terprise. The  State  and  Federal  Gov- 
ernments are  urged  to  take  steps  to 

remove  those  disabilities  caused  by  non- 
uniformity  of  state  laws  and  excessive 
taxation  which  place  American  insur- 

ance companies  at  a  disadvantage  with 
the  foreign  insurance  markets  with 
which  they  must  necessarily  compete. 

The  vast  market  which  the  United 
States  offers  to  other  nations  on  a 
basis  of  equality;  the  supplies  of 
-  .'e.-ican  raw  materials  exported  with- 
jut  taxation  or  discrimination,  and  the 
large  tonnage  available  in  our  ports  to 
foreign  shipping  on  equal  terms  with 
our  own,  entitle  American  export  and 
import  trade  to  equality  of  treatment 
in  all  foreign  markets. 

To  insure  such  equality  of  treatment 
the  American  tariff,  whatever  its  un- 

derlying principle,  should  provide  for 
additional  duties  on  imports  from 
nations  discriminating,  by  tariffs  or 
administrative  practices,  against  the 
trade  of  the  United  States. 

For  the  non-partisan  and  scientific 
ascertainment  of  the  effect  upon  our 
commerce  of  the  world-wide  readjust- 

ment of  commercial  treaties,  revision 
of  tariffs  and  erection  of  new  prefer- 

ences and  discriminations,  the  appro- 
priations for  the  maintenance  of  the 

United  States  Tariff  Commission  should 

be  increased,  and  its  investigations  sup- 
ported by  Congress  and  the  business 

public. Efficient  rail  and  inland  waterway 
transportation  is  no  less  a  part  of 
export  and  import  trade  than  ocean 
shipping.  Sound  public  policy  sup- 

porting private  operation  of  the  rail- 
ways is  imperative.  Continued  de- 

velopment of  inland  waterways  is 
necessary  to  the  perfection  of  economic 
trade  routes. 

Cables,  Wireless  and  Mails 

Conditions  of  communication  with 
foreign  countries  are  intolerable.  The 
delays  of  foreign  cables  and  mails 
hamper  commerce  and  greatly  increase 
the  cost  and  risk  of  doing  business. 
Additional  cable  facilities  and  the  ex- 

tension of  wireless  telegraph  service 
are  imperative. 

The  expansion  of  our  foreign  trade 
can  be  greatly  facilitated  by  the 
further  establishment  of  American 
chambers  of  commerce  abroad  and 
foreign  trade  sections  of  domestic 
commercial  organizations.  Effective 
assistance  already  has  been  afforded 
by  these  instrumentalities  in  promot- 

ing reciprocal  relations,  commercial 
arbitrations  and  adherence  by  their 
nationals  to  the  best  trade  practices. 

The  establishment  of  foreign  trade 
zones  at  the  principal  American  ports, 
where  products  from  all  countries  can 
be  assembled,  classified,  manufactured 
and  reshipped,  will  be  of  great  assist- 

ance in  developing  full  cargoes  both 
ways,  so  essential  to  the  success  of  the 
new  American  Merchant  Marine. 

The  activity  of  the  Post  Office  De- 
partment in  extending  international 

parcel  post  facilities  for  the  United 
States  is  highly  commendable.  It  is 
hoped  that  this  activity  will  be  con- 

tinued until  the  service  has  been  es- 
tablished with  all  nations  and  colonies. 

The  State  Department  should  have 
adequate  and  competent  representation 
in  all  lands,  and  especially  in  those 
new  nations  sprung  from  the  reorgan- 

ization following  the  war.  Its  repre- 
sentatives should  be  properly  compen- 

sated and  housed,  and  equipped  with 
the  means  for  effective  service. 

Legislation  should  be  enacted  estab- 
lishing both  the  Diplomatic  and  the 

Consular  Service  on  a  basis  which  wrill 
attract  competent  and  ambitious  young 
men  into  our  foreign  service  as  a  per- 

manent vocation. 
The  commercial  attache  and  trade 

commissioner  service  of  the  Bureau 
of  Foreign  and  Domestic  Commerce 
should  be  materially  expanded  and 
placed  upon  a  permanent  basis  with  an 
adequate  scale  of  compensation. 

There  should  be  such  reorganization 
of  the  foreign  service  of  the  Govern- 

ment as  will  eliminate  any  duplication 
of  effort,  and  enable  it  continuously  to 
perform  that  effective  work  essential  to 
the  fullest  development  of  our  foreign 
trade. 

Scientific  Educational  Preparation 

Only  in  such  measure  as  we  equip 
jur  business  agents  and  official  repre- 

sentatives with  accurate  knowledge  of 

foreign  markets,  with  practical  knowl- 
edgre  of  foreign  languages  and  with  a 
wide  knowledge  of  the  economic,  so- 

cial and  political  conditions  prevailing 
among  the  peoples  of  other  lands,  may 
we  expect  them  effectively  to  represent 
us  in  official  life  or  successfully  pro- 

mote the  expansion  of  our  commerce. 
The  convention,  therefore,  empha- 

sizes the  need  of  scientific  educational 
preparation  for  overseas  commerce  by 
which  the  youth  of  the  land  may  be 
fitted  to  cope  with  and  solve  intelli- 

gently the  problems  growing  out  of 
our  increased  participation  in  inter- 

national affairs.  Such  training  is  an 
essential  and  fundamental  factor  in 
any  successful  foreign  trade  policy. 

FEa)ERAL  Incorporation  of  American 
Companies  in  China 

American  companies  in  China  must 
operate  under  American  laws,  owing 
to  extra-territorial  treaties  with  China. 
The  present  American  laws  do  not  give 
our  corporations  the  same  opportunity 
as  corporations  of  other  nations  with 
which  we  must  compete  for  trade  in 
China.  Under  the  Hongkong  ordinances 
our  British  competitors  operate  as  China 

companies  without  income  tax.  Ameri- 
can companies  that  have  organized 

under  the  Hongkong  ordinances  are 

compelled  by  recent  British  "Orders  in 
Council"  to  replace  American  directors 
and  executives  by  British. 

Bill  now  pending  in  Congress,  if 
enacted,  will  permit  such  companies  to 
return  to  the  protection  of  the  Ameri- 

can flag  and  will  encourage  the 
formation  of  new  American  enterprises 
in  China  for  further  development  of 
foreign  trade. 

These  bills  provide  for  Federal  in- 
corporation, and  will  enable  American 

companies  to  compete  with  corporations 
of  other  nationalities  on  even  terms 
with  respect  to  taxation. 
A  treaty  of  peace  safeguarding 

every  fundamental  principle  of  the 
Government  of  the  United  States  and 

protecting  the  rights  of  American  citi- zens should  be  effected  without  delay. 
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Tapping   Machine,   Doable    Knd 
Cadillac  Tool  Co.,  268  Jefferson  Ave.,  Detroit,   Mich. 

"American  Machinist,"  May  27,  1920 

Tlie  macliine  is  built  witli 
beds  of  different  lengths,  wliich 
give  distances  between  the  end.'* 
of  spindles  of  12,  24,  36.  48  or 
60  in.  Maximum  size  of  tap 
used    is    %    in. 

Machine  is  equipiied  with  a  3- 
hp.  reversing  motor.  Gear  re- 

duction is  incorporated  in  the 
drive.  When  taps  have  entered 
work  to  proi)er  depth  an  adjust- 

able stop  operates  switch  and 
reverses  the  motor.  When  enter- 

ing taps  into  the  work  they  are 
fed  forward  by  hand,  using  lever 
wliich  oi)ei*ates  tlirough  a  double 
feed  forward  equally. 

on  top  of  the   right-hand  head, 
rack,   causing   both   spindles   to 

Planing  Attachment,  Elgin 
Elgin  Tool  Works,  Inc.,  Elgin,   111. 

"American   Machinist,"  May 

The  attachment  is  arranged  to 
be  mounted  on  slide  rest  and  to 
be  used  for  such  work  as  cutting 
keyways,  small  internal  gears 
slotting,  etc.  Stroke  is  adjustable 
from  i  to  1  in.,  and  feed  is  reg- 

ulated by  a  large  knurled  knob. 
The  ram  housing  is  graduated  in 
degrees  and  may  be  set  to  cut 
clearance  inside  of  dies.  A  clapper  is  provided  to  clear  the  tool 
on  the  return  stroke.  Either  round  or  square  tools  can  be  used. 
Slots  in  the  base,  matching  the  slide-rest  slot,  provide  for  different 
settings   of  the   attachment.  I 

I 

BoiRt,  Thor  Pneumatic  Motor 
Independent  Pneumatic  Tool  Co.,  600  W.  Jackson  Blvd.,  Chicago 

"American  Machinist,"  May  27,  1920 

The  hoist  is  equipped  with  a  worm-gear drive  and  it  Is  claimed  that  It  will  not 
overhaul  even  should  the  air  supiily  be 
cut  oft.  An  automatic  sto))  is  provided 
which  shuts  off  air  before  cable  is  fully 
wound  or  unwound.  This  stop  can  lie  set 
for  any  length  of  lift  within  the  capacity 
of    the    hoist. 

Specification :  Built  in  six  sizes,  1,  1-x, 
2,  2-x,  3  and  4.  Capacity,  1  to  2  ton. 
Lift,  10  to  40  ft.  ;  speed.  8  to  32  ft.  per 
min.  Shortest  distance  between  hooks,  30 
to  36  in.  Weight,  225  to  265  lb.  Cu.tt.  of 
air  per  ft.  of  lift,  1.9  for  models  1  and 
1-x;  3.8  for  models  2  and  2-x;  7.6  for models  3   and  4. 

I^eveling   Macliine,  Gang  Slitting  and 
Yoder  Co.,  Walworth  Ave.  at  West  58th  St.,  Cleveland,  Ohio. 

"American  Machinist,"  May  27,  1920 

The  slitted  strips  produced  are 
perfectly  smooth  and  straight, 
without  any  warping  or  twisting. 
AV^hen  using  tlie  adjustable  cut- ters, strips  as  narrow  as  23  in. 
can  be  cut  in  metal  up  to  J  in. 
I  hick.  On  thicker  sheets  the 
minimum  width  of  strip  that  can 
be  cut  is  3  in.  \Vhen  strips  nar- 

rower than  these  are  required, 
solid  cutters  and  spreaders  are 
used.  Tlie  machines  are  made 
in  various  sizes  to  accommodate 
a  wide  range  in  width  and  thick- ness   of   material. 

Oage,    BrUHh    Pilot 
Brush    Pilot   Gage   Co.,    Springfield,    Mass. 

"American  Machinist,"  May  27,  1920 

Switcli,    Harvey    Steadfant 
Harvey  Machine  Co.,  Los  Angeles,  Cal. 

"American  Machinist,"  May  27,  1920 

The  brush  serves  to  clean  the 
dirt  from  the  hole  to  he  gaged 
and  it  is  claimed  that,  thus 
equii)ped.  the  life  of  the  gage  is 
lengthened  by  not  coming  in 
contact  with  a  hole  charged  with 
gritty  substances.  The  bristles 
are  slightly  varying  lengths  so 
that  when   the  brush  is  used   in 
connection   with   a  thread   gage  they  tend  to  cliau 
at  both  top   and   bottom. 

)Ut  the  thread 

Is  intended  for  use  with  a.c.  motors  of 
from  1  to  "J  hp.  and  110,  220,  440  and  .^lOO 
volts.  The  switch  is  actuated  b.v  an  oscillat- 

ing magnet,  having  eccentrically  formed 
polo-faces  mounted  within  a  laminated 
kee|)er  which  has  similarly  formed  faces. 
The  oscillating  magnet  exerts  a  uniform 
pull  around  a  central  shaft  through  an 
arc  of  75  deg.  and  provides  movement  and 
power  to  operate  the  mechanical  elements 
of  the  switch.  Push-btitton  stations  may 
be  arranged  in  convenient  positions,  while 
the   switch    is   installed    on    a    wall. 

Shaping  Machine,  VVIiip   16-in. 
Whip   Machine   Tool    Co.,    Sidney,   Ohio. 

"American  Machinist,"  May  27,  1920 

The  head  is  graduated  for  ac- 
curate angular  setting.  Down-feed 

screw  is  provided  with  a  microm- 
eter collar  graduated  to  0.001 

in.  Automatic  cross  feed  can  be 
adjusted  for  different  feeds  while 
machine  is  running.  Stroke  can 
also  be  adjusted  without  slopping 
machine,  vise  is  eciuipped  with 
tool-steel  jaws.  Outboard  table 
support  can  be  furnished.  Si>eci- 
fications;  .stroke.  16J  in.  Table 
travel,  horizontal,  20  in.,  vertical, 
13  in.  Maximum  distance  table  to 
ram.  16J  in.  Down  feed,  6  in. 
Table  ;  width,  10  in.  ;  length  16 
in.  ;  depth,  12  in.  Ratio  of  gear- 

ing, 6  to  1.  Shipping  weights ; 
dome.'jtie,  1,850  lb.:  boxed  for  ex- 
Iiort,    2.000   lb. 

I     Planer.   Mult!-Sp:-ed I         Joseph  T.   Ryerson  &  Son,   Chicago,  III. 
•American    Machinist,"   June    3,    1920 

Specifications:  Built  in  24-30-.16- 42-  and  48-in.  sizes.  Respective 
widths  l>etween  housing,  25.  31,  37, 
43,  and  49  in.  Maximum  di.stance 
table  to  cro.ss  rail.  25.  31.  37,  43 
and  49  in.  l^ength  of  working  sur- 

face of  tables  for  standard  machine 
6,  6,  S,  8,  and  10  ft.  Cutting  speed. 
25  Mil.  37J,  and  45  ft.  per  minute. 
Return  speed,  120,  120,  100,  100, 
and  100  ft.  per  min.  Horsenower  required.  3  to  5.  5  to  10.  7 J  to 
15  10  to  20.  and  15  to  25  ;  elevating  motors,  1,  2,  3,  3,  and  5. 
Total  width  without  motor  5  ft.  9  in.,  6  ft.  7  in.,  7  ft.  9  in.,  8  ft. 
3  in.,  and  8  ft.  9  in.  Total  height  including  motor,  6  ft.  8  in.. 
7  ft.  3  in..  8  ft.  3J  in..  8  ft.  9J  in.,  and  9  ft.  3i  in.  Air  pressure 
required  80  to  100  lb.  Net  weight,  8.000,  11.000,  18.000.  23,000, 
and  32,000  lb.  Weight  boxed  for  export.  9.200,  12,500,  20,500. 
26,500,  and  36,500  lb.  Boxed  for  export  220,  250,  500,  750,  and 
1,000  cu.ft.  Net  weight  additional  for  each  2  ft.  length  of  table. 
1,200,    1,600,    2,000,    2,500,   and    3,000   lb. 

Clip,  paste  on  3  x  5-in.  cards  and  file  as  desired 
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Charles  Ethan  Billings 
Charles  Ethan  Billings,  of  Hartford, 

Conn.,  chairman  of  the  board  of  di- 
rectors and  former  president  of  the 

Billings  &  Spencer  Manufacturing  Co., 
Hartford,  Conn.,  died  on  June  4  after 
a  long  illness.  He  leaves  a  wife,  two 
sons  and  one  daughter.  One  of  his  sons, 

Fi-ederick  C.  Billings,  is  president  and 
general  manager  of  Billings  &  Spencer. 

Mr.  Billings  was  born  in  Wethers- 
field,  Vt.,  December  5,  1835,  the  son  of 
Ethan  F.  Billings,  a  blacksmith  of 
Windsor,  Vt.  After  receiving  a  com- 

mon school  education,  he  became  an 
apprentice  in  the  machine  works  of  the 
Bobbins  &  Lawrence  Co.,  of  Windsor, 
Vt.,  serving  for  three  years  in  the  gun 
department.  He  entered  the  employ 

of  the  Colt's  Patent  Firearms  Manu- 
facturing Co.  in  1856  as  a  toolmaker 

and  die  sinker.  In  the  early  stages  of 
the  Civil  War,  he  was  employed  in  the 
gun  factories  of  E.  Remington  &  Sons, 
of  II  ion,  N.  Y. 
From  1863  to  the  close  of  the  war  he 

was  making  drop  forgings  for  the  U. 
S.  Government.  In  fact  Mr.  Billings 
was  one  of  the  first  in  the  country  to 
use  drop  hammers  in  the  manufacture 
of  arms.  He  perfected  the  forgings 
that  were  universally  used  in  the 
manufacture  of  pistols  for  years  after. 

During  the  middle  period  of  the  civil 
war  when  the  pistol  business  was  at 
its  height,  and  large  contracts  were 
coming  in  from  the  Government,  it  was 
often  necessary  to  run  the  shops  nights, 
much  to  the  discomfort  of  the  neigh- 

boring inhabitants,  who  soon  discovered 
that  the  continual  pounding  of  drop 
hammers  was  not  conducive  to  peace- 

ful slumbers  nor  pleasant  dreams.  No 

doubt  Mr.  Billings'  drop  hammers  had 
considerable  to  do  in  enhancing  the 

growth  of  the  so-called  "Peace  Party" in  the  North. 
Of  course,  the  noisy  hammers  called 

forth  a  great  deal  of  indignation  from 
the  surrounding  neighborhood,  and  it 
was  not  long  before  a  protesting  dele- 

gation composed  of  the  mayor  and  some 
prominent  citizens  waited  upon  Mr. 
Billings.  The  mayor,  who  was  a  son 
of  Ireland  and  also  a  copperhead,  began 
a  somewhat  lengthy  speech  deprecating 
the  war  in  general,  and  complaining 
especially  that  the  roar  of  Southern 
battlefields  should  be  brought  so  close 

to  their  Northern  ears  in  the  "noises" 
that  issued  nightly  from  the  shops.  Mr. 
Billings  briefly  stated  that  he  had  or- 

ders to  run  his  shop  night  and  day 

until  his  contract  was  completed.  "Or- 
ders," exclaimed  the  mayor,  "Be  pleased 

to  understand,  sir,  that  all  orders  in 
this  town  come  from  me.  I  should  like 

t(  ask  you  sir,  who  gave  you  these  or- 
ders?" "My  orders,"  replied  Mr.  Bill- 

ings, "come  from  Abraham  Lincoln." 
It  is  needless  to  say  that  the  mayor 
subsided  with  his  retinue,  and  that  the 

"war"  in  the  neighborhood  continued 
until   the   peace   of  Appomattox. 

Mr.  Billings  returned  to  Hartford  at 
the  close  of  the  war  and  was  super- 

intendent of  the  manufacturing  depart- 
^>ient  of  the  Weed  Sewing  Machine  Co. 
1'     three  years.    In  1869,  the  Billings  & 

Spencer  Co.  was  organized,  C.  M. 
Spencer  being  the  other  member  of  the 
firm.  The  company  was  incorporated 
to  manufacture  drop  forgings  and  de- 

velop various  improvements  and  inven- 
tions in  the  numerous  small  parts  of 

machinery,  which,  through  the  inven- 
tive genius  of  Mr.  Billings,  became  of 

great  value  to  the  world. 
He  was  the  inventor  of  a  score  of 

valuable  articles  now  in  general  use, 
si;ch   as   drills,   chucks,   pocket   knives. 

CHARLES    ETHAN    BILLINGS 

v^renches.  He  was  a  former  president 
of  the  American  Society  of  Mechanical 
Engineers  and  a  member  of  its  Honor- 

ary Council. 
Mr.  Billings  was  also  active  in  the 

civic  affairs  of  Hartford,  serving  for 
twelve  years  as  President  of  the  Board 
of  Fire  Commissioners  and  several 
terms  as  Councilman  and  Alderman.  He 
was  President  of  the  State  Savings 
Bank  of  Hartford  and  a  Trustee  of  the 
Hartford  Tnist  Company.  He  was  a 
thirty-third  degree  Mason. 

W.  J.  Fuller,  who  has  been  Ameri- 
can manager  for  Alfred  Herbert,  Ltd., 

has  resigned,  and  has  been  appointed 
American  general  manager  for  Harper, 
Bean  &  Co.,  automobile  manufacturers 
of  Great  Britain. 

H.  A.  Pratt  has  resi.jned  his  posi- 
tion as  manager  of  ihe  industrial 

department  of  the  Westinghouse  Elec- 
tric Co.,  of  165  Broadway,  New  York, 

and  is  noW  associated  with  the  Atlantic 
Elevator  Co.  His  successor  is  U.  R. 
Marshall. 

H.  J.  Beards,  formerly  with  the 
local  office  of  the  Hart-Parr  Co., 
Charles  City,  Iowa,  has  been  appointed 
temporary  divisional  manager  of  the 
Hart-Parr  for  Ohio,  Michigan  and 
Ontario,  Can.  His  headquarters  will 
be  at  Toledo,  Ohio. 

The  Clark  Equipment  Co.,  of  Bu- 
chanan, Mich.,  has  opened  a  new  plant 

in  addition  to  its  plants  at  Buchanan 
and  Battle  Creek.  The  latest  plant  is 
located  at  Berrien  Springs,  Mich.,  with 
D.  A.  Mcintosh  as  superintendent. 

It  has  been  announced  that  the  Si- 
monds  Saw  Co.,  of  Fitchburg,  Mass., 
has  purchased  the  plant  of  Hunter 
Arms  Co.,  at  Fulton,  N.  Y.  The  trans- 

action is  said  to  involve  between  $250,- 
000  and  $300,000. 

L.  M.  Baker,  supervisor  of  sales  of 
the  motor  equipment  division  of  the 
Hyatt  Roller  Bearing  Co.,  has  resigned 
to  take  over  the  exclusive  representa- 

tion of  the  Ditmer  Gear  and  Manufac- 
turing Co.,  in  the  state  of  Michigan. 

Mr.  Baker's  headquarters  will  be  lo- 
cated in  Detroit. 

The  Sheldon  Axle  and  Spring  Co., 
of  Wilkes-Barre,  Pa.,  recently  published 
the  first  issue  of  its  shop  paper,  the 
Slieldon  News.  It  will  be  issued  each 
month  to  all  employees. 

At  the  regular  quarterly  meeting  of 
the  board  of  directors  of  the  Stanley 

Works,  held  recently  Philip  B.  Stan- 
ley and  Robert  N.  Peck,  of  the  Stan- 
ley Rule  and  Level  Co.,  recently  pur- 

chased by  the  Stanley  Works,  were 
elected  to  be  vice  presidents  and  given 
a  seat  on  the  board  of  directors. 

Dr.  Alphonse  A.  Adler  has  re- 
signed from  the  Polytechnic  Institute 

of  Brooklyn  to  devote  his  entire  atten- 
tion to  his  consulting  practice  in  New 

York  City  in  power  and  industrial 
plant  engineering.  A  testimonial  ban- 

quet was  given  to  him  on  June  5. 
Paul  Hoffman  has  been  appointed 

district  manager  of  the  Norton  Co., 
Worcester,  Mass.,  grinding  machine 
division,  with  offices  at  324  Bulletin 
Bldg.,  Philadelphia. 

The  American  Drop  Forge  Asssociation 
will  hold  a  meeting  at  the  Hotel  Marlboro- Blenheim.  Atlantic  City.  X.  J.,  on  June  17. 
18  and  19.  E.  J.  Frost,  of  the  Frost 
Gear  and  Forge  Co..  Jackson.  Mich.,  is 

president. 
The  .American  Society  for  Testing  Mate- 

rials will  hold  its  next  annual  meeting  dur- 
rine  the  week  of  June  21,  1920,  at  the  New 
Monterey  Hotel,  .\sbury  Park.  N.  J.  This 
society  has  its  hiadquarters  in  the  Engi- 

neers' Club  Building,  1"15  Spruce  St.. 
Philadelphia,  Pa.  C.  L.  Warwick  is  the  sec- 

retary and  treasurer. 
The  Gas  Products  Association  will  hold 

its  summer  convention  at  Mackinac  Island 
on  June  21  and  22.  A  boat  will  leave  Chi- 

cago on  June  19  for  the  island.  The  asso- 
ciation is  composed  of  the  leading  manu- 

facturers of  electiolytio  oxygen  and  hydro- 
gen. D.  B.  .MoCloud,  140  South  Dearborn 

St.,  Chicaro,  U  secretary  and  treasurer. 
The  Society  of  .\utomotive  Engineers  will 

hold  its  annual  summer  meeting  .at  Ottawa 
Beach,  Mich.,  on  June  21-25,  inclusive. 

The  American  Steel  Treeters'  Society- will  hold  a  convention  in  Philadelphia,  Sept 
14  to  IS.  J.  .\  Pollak.  of  the  Pollak  Steel 
Co.,    Cincinnati.    Ohio,    is    the   secretary. 
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SHOP    foi-   BOYS 

E 
VERYWHERE  we  go  we  hear  the  same  story 
about  the  lack  of  good  toolmakers,  or  of  high- 
class  mechanics  upon  whom  you  can  depend  to 

turn  out  accurate  work  in  a  reasonable  time.  Lack 
of  tools  and  fixtures  and  the 
delay  in  getting  them  is 
holding  up  large  enter- 

prises today  in  more  than 
one  industrial  city. 

All  sorts  of  reasons  are 
given  and  the  blame  laid  on 
everything  from  the  ad- 

ministration to  German 
propaganda,  not  omitting 
labor  unions  and  general 
unreasonableness  all  along 
the  line.  But  when  all  is 

said  and  done,  the  fact  re- 
mains that  we  have  not 

been  training  mechanics 
systematically  for  fifteen  or 
twenty  years;  and  as  the  farmer  who  complained  of  a 
poor  crop  when  he  had  failed  to  plant  his  potatoes  in  the 
Spring  would  receive  scant  sympathy,  so  must  we  face 
the  music  squarely  and  see  .how  to  repair  the  error 
which  is  already  of  long  standing. 

We  have  been  devoting  all  our  time  to  mass  produc- 
tion, taking  green  hands  from  the  farm  and  the  street- 

sweeper's  gang  and  teaching  them  one  operation.  But 
we  have  quite  overlooked  the  fact  that  we  were  using 
up  our  supply  of  toolmakers  in  making  so-called  fool- 

proof fixtures  for  the  green  hands  to  use.  The  demands 
of  war  brought  this  home  to  us  very  forcibly  but  com- 

paratively few  really  woke  up  to  the  absolute  need  of 
consistent  and  persistent  training  in  a  systematic  man- 

ner.    The  needs  of  industry  do  not  seem  to  appeal  as 

By  FRED  H.  COLVIN 
Editor,  American  Machmwt 

While  thoughtftd  manufacturers  and  engineers 
have  been  more  or  less  concerned  over  the  lack 
of  an  adequate  number  of  good  mechanics,  the 
vjar  emphasized  the  need  in  unmistakable  terms. 
It  showed  that  we  not  only  lacked  toolmakers  but 
also  a  supply  of  men  sufficiently  versed  in  the 
fundamentals  of  machine-shop  work  who  could 
be  well  trained  in  a  short  time.  Here  is  a  school 
which  is  training  boys  to  supply  this  need  and 
paying  them  while  they  learn.  It  is  a  method  and 
a  school  which  is  worthijcntr  serious  consideration. 

strongly  as  they  should  unless  directly  coupled  with 
immediate  profits,  in  spite  of  the  fact  that  large  profits 
have  been  made.  It  is  also  possible  that  some  expendi- 

ture for  real  education  might  reduce  the  taxable  profits 
more  legitimately  than  some 
other  methods  and  at  the 
same  time  confer  a  direct 
advantage  on  the  country  as 
a  whole  as  well  as  on  indus- 

try in  particulai'. In  spite  of  the  fact  that 
he    is   one   of  the   largest 
trainers  and  users  of  semi- 

skilled    operators,     Henry 

Ford   has    inaugui-ated    a 
plan  in  connection  with  his 
home  plant  in  Detroit,  Mich. 
This  comprises  a  real  shop 
school,  an  entirely  separate 
institution,     housed     in 

a  separate  building  and  in- 
dependent of  the  Ford  Motor  Co.     The  headpiece  and 

Figs.  1  and  2  give  an  idea  of  the  way  in  which  it  is 
handled. 

It  takes  boys  from  12  to  15  years  of  age  and  keeps 
them  until  they  are  18  years  old.  The  boys  are  picked 
from  those  who,  on  account  of  family  finances,  would 
have  to  teave  school  at  an  early  age.  As  might  be 
expected,  most  of  the  boys  have  lost  a  father  or  mother, 
or  in  seme  cases  both.  The  only  requirements  are  that 
the  boy  shall  really  want  to  learn,  shall  be  fairly 
industrious  and  be  capable  of  promotion.  One  boy  is 
a  Filipino,  who  ran  away  from  home  because  his  father 
would  not  let  him  go  to  school.  He  found  his  chance 
in  Detroit,  8,000  miles  away,  and  is  making  good. 
Among  the  nations  represented  are  China,  Italy,  Mexico, 

M 
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Russia  and  many  others.    And  they  are  all  laying  the 
foundation  for  good  mechanical  training. 

From  the  beginning  the  boy  gets  both  classroom  and 
shop  work  and  furthermore,  he  gets  19  cents  an  hour, 
or  $9.12  for  a  48-hr.  week.  He  also  gets  paid  for 
holidays,  a  three-weeks'  vacation  in  the  summer  and 
a  special  payment  of  two  dollars  per  month  to  go  into 
a  personal  saving  fund.  The  only  string  on  this  is 
that  he  cannot  draw  the  money  out  without  the  approval 
of  the  director;  the  idea  being  to  start  him  into  the 
habit  of  having  a  savings  account  without  taking  it 
out  of  the  earnings  which  aid  in  the  family  support  in 
nearly  every  case.  The  classroom  gives  the  younger 
boy  practically  the  same  studies  he  would  receive  in 
public  school  up  to  the  eighth  grade.  After  that  stress 
is  laid  on  mechanical  subjects  such  as  drawing,  math- 

ematics, physics  or  mechanics,  a  little  metallurgy  and 

of  experience  needed.  For  this  is  a  school  in  every 
sense,  production  being  a  side  issue  and  only  adding 
interest  in  letting  the  boy  know  that  he  has  done  some- 

thing worth  while. 
Some  idea  of  the  equipment  may  be  had  from  the  fact 

that  there  are  about  eighty  special  Reed-Prentice 
geared-head  engine  lathes  each  driven  from  a  motor 
in  the  base  under  the  head.  Future  equipment  will 
include  lathes  of  other  makes  so  as  to  give  advanced 
students  experience  on  a  variety  of  types.  There  are 
also  milling  and  other  machines  found  in  all  the  tool- 

rooms. One  of  the  objects  of  this  school  is  to  give 
such  fundamental  training  that  the  boys  will  be  able 

to  become  good  toolmakers  with  a  few  years'  experi- 
ence in  the  toolroom  after  they  leave  the  school  at  18 

years  of  age.  Some  will  go  into  the  regular  apprentice 
course  which  gives  them  experience  in  all  the  different 

FIG.    1.      IN  THE  SCHOOL  ROOM 

chemistry  such  as  mechanics  and  good  toolmakers  should 
know.     liaboratories  are  being  fitted  for  this  work. 

All  of  this  time,  however,  the  boy  is  getting  prac- 
tical experience  in  real  shop  work.  There  are  no 

"exercises"  which  are  to  be  machined  and  scrapped, 
but  every  job  has  a  commercial  use.  In  the  beginning, 
small  parts  of  Ford  cars  are  worked  on  to  give  experi- 

ence in  drilling,  turning  and  the  like.  If  the  parts 
pass  inspection,  and  it  is  the  same  rigid  inspection 
which  accepts  or  rejects  parts  of  the  regular  product, 
they  are  purchased  by  the  Ford  Motor  Car  Co.  at  the 
same  price  it  costs  to  make  them  in  their  own  shop. 

TOOLMAKING   WORK 

When  the  boy  gets  experience  in  the  use  of  several 
machines  in  the  production  department  he  graduates 
into  the  advanced  or  tool  department.  Here  he  gets 
away  from  the  production  work  and  begins  to  make 
direct  progress  in  tool  making,  beginning  of  course  on 
simple  work,  but  all  are  genuine  pieces  which  are  needed 
in  the  great  Ford  plant.  The  tool-making  rooms  of 
the  Ford  Motor  Co.  afford  a  constant  supply  of  mate- 

rial for  the  boys  to  work  on.  Parts  of  jigs,  fixtures, 
and  tools  of  various  kinds  are  always  available  and 
are  so  selected  by  the  instructors  as  to  afford  the  kind 

FIG.  2.     IN  THE  SHOP 

departments.  These  will  form  a  body  from  which  shop 
foremen  and  other  executives  can  be  chosen,  so  that 
there  promises  to  be  a  supply  of  practically  trained 
young  men  for  this  company  as  the  years  go  by.  And 
the  inducements  offered  are  usually  sufficient  to  hold 
those  who  are  most  valuable. 

The  Line  of  Advancement 

Getting  back  to  the  boy  who,  as  he  enters  the  school, 
starts  at  19  cents  an  hour.  He  receives  monthly  marks 
in  classroom  and  shop  industry.  The  industry  involves 
conduct  and  effort  and  only  these  two  things.  A  is 
excellent,  B  is  good,  C  is  fair  and  D  is  poor.  If  a  boy 
receives  a  mark  of  good  in  both  shop  and  class  his  rate 
for  the  next  month  is  one  cent  more,  if  fair  the  rate 
is  unchanged,  if  poor  it  is  reduced  one  cent,  but  never 
below  19  cents.     The  maximum  is  now  27  cents. 

Actual  production  or  skill  in  either  shop  or  class  does 
not  affect  the  rate.  It  is  figured  that  if  a  boy  tries, 
production  will  be  a  byproduct.  The  results  show  that 
a  large  number  of  boys  respond  to  the  treatment. 

By  the  time  this  article  is  printed  each  boy  will  be 
receiving  a  hot  lunch  for  which  there  will  be  no  charge. 
This  idea  of  paying  boys  while  learning  the  trade  was 
always  a  pet  plan  of  our  lamented  Prof.  John  E.  Sweet, 
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and  it  would  have  pleased  him  greatly  to  see  it  worked 
out  as  in  this  case. 

Another  interesting  feature  in  connection  with  the 
school  is  the  fact  that  a  number  of  the  boys  come  from 
the  Juvenile  court,  where  it  is  recognized  that  many 
young  delinquents  are  unfitted,  temperamentally  or 
otherwise,  for  continuous  study.  The  combination  of 
study  and  work,  especially  the  kind  of  work  which  shows 
them  the  real  usefulness  of  their  studies,  offers  a  safe 
and  constructive  outlet  for  their  pent-up  energies.  This 
has  been  brought  out  a  number  of  times  in  various 
places,  notably  in  the  Milwaukee  Trade  School,  which 
had  cases  where  boys  who  were  almost  incorrigible  in 
school  were  apt  students  where  real  work  was  concerned. 

It  is  also  a  question  as  to  whether  any  boy  or  girl  will 
not  study  better  and  understand  the  problems  better 
if  they  can  work  them  out  in  actual  practice  to  see 
how  they  apply.  Mathematics,  which  seem  dry  and 
unnecessary,  take  on  a  new  interest  when  they  see,  in 
solid  metal  or  otherwise,  just  what  the  calculations  are 
for  and  how  they  work  out. 

All  this  has  no  connection  with  the  educational  work 

done  to  teach  English  to  the  foreign-bom,  or  other 
advanced  work  which  will  be  treated  in  a  later  article. 

It  is  simply  an  earnest  attempt,  now  about  three-years 
old  and  embracing  330  boys  at  the  present  time,  to 
aid  in  increasing  the  supply  of  good  mechanics  which 
we  so  sadly  need. 

Looking  Backward 
By  Haery  B.  Stillman 

Not  long  ago  I  overheard  two  gray-haired  mechanics 
discussing  regretfully  the  passing  of  the  good  old  days 
of  twenty-five  or  thirty  years  ago. 

I  remember  well  the  period  to  which  they  refer.  I 
also  recall  a  number  of  unpleasant  features  of  those 
earlier  days  that  I  am  mightly  thankful  do  not  exist  in 
the  well-managed  factory  of  modern  times.  In  fact  I 

believe  that  it  wouldn't  be  far  out  of  the  way  to  state 
that  the  majority  of  shop  men  who  have  been  "through 
the  mill"  have  little  inclination  or  desire  to  drop  back 
to  the  conditions  of  a  quarter  century  ago. 

Many  changes  have  taken  place  in  shop  management 
since  that  time;  none  more  remarkable  than  the  im- 

provements in  working  conditions  and  in  the  interest 
shown  by  the  employer  in  the  well-being  of  his  help. 
Human  interest  in  and  concern  for  the  employee's  wel- 

fare is  rapidly  taking  the  place  of  the  indifference  and 
unconcern  of  the  past.  To  prove  my  statements  one  has 
but  to  observe  how  at  the  present  time  if  a  man  is  found 
unsuited  to  his  job,  or  his  job  is  found  unsuited  to 

him,  he  is  given  a  chance  to  "try  out"  on  other  work. 
By  a  little  manouvering  it  is  often  found  that  John 

Smith,  who  is  a  poor  grinder,  turns  out  to  be  a  good 
lathe-hand;  a  man  with  the  necessary  patience  and  a 
natural  aptitude  for  close  assembling  is  frequently  dis- 

covered in  the  chap  who  is  just  "getting  by"  at  kicking 
a  blanking  press,  etc. 

In  the  so-called  "good  old  days"  there  was  very  little 
attention  paid  to  square  pegs  in  round  holes.  If,  for 
example.  Bill  Jones,  who  tips  the  scales  at  127  lb.,  was 

hired  to  wheel  heavy  castings,  and  after  a  few  days' 
trial  grumbled  because  of  the  physical  exertion  re- 

quired, he  was  very  careful  that  his  mutterings  did  not 

reach  the  foreman's  ear.  The  boss,  as  Bill  was  well 
aware,  had  no  scruples  in  telling  a  man  what  he  could 

do  if  he  didn't  like  his  job,  and  usually  it  was  the  very 
thing  a  man  did  not  choose  to  do.  A  job  in  those  days 

didn't  grow  on  every  bush,  so  Bill  wisely  refrained  from 
pressing  the  matter  and  continued  to  wheel  castings. 

Nowadays  there  is  hardly  a  plant  of  any  size  that 

doesn't  keep  a  watchful  eye  on  the  general  health  of  its 
employees.  During  the  fall  and  early  last  winter  fully 
15  per  cent  of  the  help  where  I  am  employed  were  suf- 

fering with  boils.  It  was  a  trouble  for  which  the  com- 
pany was  in  no  way  to  blame,  yet  every  boil  victim  in 

the  factory  was  given  proper  medical  attention  gratu- 
itously, if  circumstances  permitted — (naturally,  there 

are  moments  when  one  thus  afflicted  wishes  to  be  alone). 
It  was  then  that  I  had  good  reasons  to  be  thankful  for 
the  present-day  policy  of  allowing  an  employee  to  change 
his  work  occasionally,  because  at  that  time  I  found  it 
much  more  convenient  to  stand  at  my  work  than  to  sit down. 

Particularly  would  I  call  the  attention  of  the  past- 
loving  advocates  to  the  up-to-date  facilities  of  the  mod- 
ernly  equipped  factory  for  the  prompt  and  efficient 
treatment  for  wounds  and  injuries.  Let  us  say  an 
employee  cuts  his  finger.  He  reports  immediately  to 
the  factory  hospital,  or  else  is  taken  in  charge  by  a 
white-clad  nurse,  who  with  experienced  hands  bathes 
the  wounded  member  and  deftly  wraps  it  in  antiseptic 
gauze.  In  a  case  of  this  kind  twenty-five  years  or  so 
ago  the  wounded  finger  would  have  been  dressed  with  a 
moist  chew  of  tobacco,  held  in  place  by  a  strip  torn  from 
the  first  rag  that  came  to  hand ;  a  rag  which  had  prob- 

ably been  used  for  a  number  of  odd  things  before  being 
utilized  as  a  bandage.  The  finger  would  generally  heal 
— in  time — ^but  at  what  risk? 

There  may  be  a  few  champions  of  the  olden  days  who 
will  chuckle  to  themselves  and  say  that  the  partly- 

chewed  tobacco  "cure"  was  quite  as  effective  as  the 
antiseptic  wash  and  sanitary  wrapping;  but  thanks  to 
the  instructive  teaching  we  have  received  on  the  sub- 

ject most  of  us  would  hesitate  before  accepting  such treatment. 

Boring  Tool  for  Milling  Machine 
By  Richard  H.  Kitole 

While  the  tool  shown  in  the  illustration  is  not  new,  it 
is  a  simple  and  easily  made  device  which  I  have  found 
to  be  very  useful  and  I  am  passing  it  on  with  the  hope 
that  it  may  be  of  service  to  others. 

The  sketch  renders  its  construction  sufficiently  ob- 
vious to  need  no  description. 

Hbfi^iv  sefscreiv. 

BORING  TOOL  FOR 
MILLING  MACHINE 
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How  Do  You  Regulate  Materials? — I 
By  henry  h.  farquhar 

The  most  pressing  problem  of  the  country,  as 
a  whole,  is  that  of  securing  maximum  attainable 
production.  If  the  attention  and  co-operation  of 
manufacturers  and  of  labor  may  be  turned  whole- 

heartedly toward  maximum  economical  output, 
the  questions  of  hours  and  wages,  representation, 
and  division  of  profits  vnll  largely  take  care  of 
themselves. 

IN  ORDER  to  secure  maximum  production,  balanced 
attention  must  be  paid  to  the  factors  underlying 
good  management.  Of  these  factors,  few  are  more 

important  or  more  susceptible  of  strict  control  than  ma- 
terials. It  is  some  of  the  fundamental  considerations  in 

securing  adequate  material  regulation  which  I  wish  to 
review.  In  this  I  am  not  talking  particularly  to  the 
large  manufacturer,  but  primarily  to  the  owner  of  the 
average-sized  plant.  Neither  am  I  dealing  with  details 
and  mechanisms,  but  with  certain  universal  principles 
of  management  upon  which  alone  permanent  success 
can  rest.  These  basic  principles  may  then  be  formu- 

lated into  a  number  of  simple  rules  for  every-day  use 
under  the  varying  conditions  encountered  in  practice. 

It  is  with  no  apology  for  "generalities,"  therefore, 
that  I  wish  to  stick  absolutely  to  basic  considerations. 
Once  their  significance  is  grasped,  proper  detailed 
methods  will  follow  with  a  little  thought  and  care. 

Without  question,  adequate  material  control  lies  at 
the  foundation  of  efficiency  in  production.  We  may 

have  the  very  latest  machines  and  ever  so  fine  a  tool- 
room; we  may  go  to  great  detail  in  attempting  to 

schedule  each  job  to  best  advantage,  or  we  may  ini- 
tiate an  elaborate  bonus  system,  and  so  on;  yet,  un- 

less the  right  material  in  the  right  quantity  and  at 
a  proper  cost  be  forthcoming  exactly  when  needed, 
all  such  measures  cannot  avail  in  the  fight  for  high 
production  and  low  costs. 

In  developing  modern  methods  of  manufaoture  in  a 
run-down  plant  we  may  begin  with  inspection  or  with 
an  incentive  method  of  pay,  or  we  may  attempt  to 
start  a  planning  department.  If  we  do  so,  however, 
without  first  getting  a  firm  grip  on  materials,  we  are 
but  taking  steps  which  must  usually  be  retraced.  A 

manager  said  to  me  recently:  "I  wasted  hundreds  of 
dollars,  after  buying  high-speed  tools,  in  letting  a  man 
who  said  he  knew  the  game  take  time  studies  which 
finally  had  to  be  ditched  because  taken  before  suffi- 

cient preliminary  preparation.  I  finally  had  to  go 
back  and  standardize  machines  so  they  could  stand 
the  heavier  work  with  high-speed  tools ;  then  I  had  to 
go  further  back  and  get  control  of  my  material,  and 
now  I  am  just  beginning  to  get  results  from  time 

study  which  I  can  rely  upon."  The  materials  factor  is 
simply  fundamental ;  no  matter  where  we  start  we  are 
sooner  or  later  forced  back  to  it;  it  is  to  succeeding 
operations  as  the  foundation  is  to  the  building. 

In  analyzing  the  factors  which  underlie  adequate 
material  regulation  in  the  factory,  it  will  be  helpful 
to  consider  them  under  the  broad  natural  subdivisions 
into  which  practical  material  handling  naturally 
divides  itself.  We  have,  first,  the  group  of  problems 
Mntering  around  the  replenishment   of   materials    of 

all  kinds:  considerations  entering  into  the  determina- 
tion and  regulation  of  what  materials  we  are  going  to 

use,  in  what  quantities  we  need  them,  upon  whom  are 
to  rest  the  responsibilities  for  maintaining  a  proper 
supply,  and  how  these  responsibilities  are  to  be  made 
definite  and  effective  in  practice.  Second,  there  are 
the  problems  of  the  receipt  and  storage  of  materials: 
how  and  by  whom  materials  are  to  be  accounted  for 
in  quantity  and  quality,  upon  their  arrival  at  the 
plant;  where  and  how,  and  in  whose  charge,  they  are 
to  be  stored  pending  their  subsequent  issue,  and  how 
proper  accounting  for  them  is  to  be  obtained.  Finally, 
we  have  the  questions  relating  to  release  of  materials 
from  storage,  or  their  issue  for  use -and  the  problems 
of  organization  for  material  control 

1.    The  Replenishment  of  Materials 

Materials,  in  the  sense  in  which  we  use  the  term, 
exist  solely  for  the  benefit  of  production.  In  the  or- 

dinary plant,  only  by  processing  materials  to  the  fin- 
ished state  may  they  be  sold  at  a  profit.  Except  in  a 

strongly  rising  market,  or  with  a  seasonal  product, 
such  as  coal  for  instance,  the  interest  on  money  tied 
up,  storage  space  costs,  depreciation,  and  often  obso- 

lescence charges  on  materials  in  excess  of  current  needs, 
may  ordinarily  be  expected  to  more  than  offset  any 
advantage  gained  from  buying  in  excess  of  actual 
requirements  for  a  reasonable  future  period.  Aside 
from  these  factors,  buying  largely  ahead  of  use  has 
other  disorganizing  and  psychological  effects  which 
cannot  be  so  easily  gaged.  On  the  other  hand,  the  lack 
of  ten  cents  worth  of  just  the  item  we  need  when  we 
need  it  may  produce  disastrous  consequences. 

For  all  practical  purposes,  then,  in  the  overwhelm- 
ing majority  of  cases,  we  may  state  that  the  first  and 

most  important  rule  of  effective  material  control 
to  be: 

I.    Replenishment  op  Materials  Must  Be  Governed 
Strictly  By  Requirements  for  Production 

During  a  Reasonable  Future  Period 

This  implies  that  we  shall  have  an  accurate  up-to- 
date  record  or  balance  sheet  for  each  item  of  material  we 
carry.  The  balance  sheets  may  be  said  to  form  the 
pivot  about  which  the  whole  mechanism  of  material 
control  revolves.  Out  of  experience  the  following  list 
of  factors  for  such  a  balance  sheet  has  grown: 

The  balance  sheet  should  embody: 
1.  Materials  outstanding  on  purchase  orders. 
2.  Materials  now  on  hand  in  the  storeroom. 
3.  Materials  assigned  or  reserved  to  manufacturing 

orders  now  in  our  hands,  but  not  yet  in  process. 
4.  Materials  available  for  reservation  to  future 

manufacturing  orders. 
5.  A  cumulative  and  accurate  measurement  of  suc- 

cessive requirements  against  amounts  still  available. 
6.  A  predetermined  but  flexible  minimum  or  low 

limit  (determined  by  considering  rate  of  use  and  time 
needed  to  renew  plus  necessary  allowance  for  safety) 
below  which  the  amount  on  hand  or  the  amount  avail- 

able shall  not  fall  before  a  replenishment  order  is 
issued. 

7.  A  predetermined  but  flexible  standard  amount  to 
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order  when  this  low  limit  is  reached.     This  figure  is 
based  on : 

(a)  Rate  of  use  in  the  past. 
(b)  Probable  future  rate  of  use. 
(c)  Percentage  to  allow  for  unforeseen  delays. 
(d)  Time  necessary  to  secure  material  at  factory 

door  after  issuing  replenishment  order. 
(e)  How  often  it  is  desirable  to  issue  orders  for  it. 
(f)  The  present  price. 
(g)  The  probable  future  price  curve, 
(h)  The  space  available  for  storage. 
(i)    The   money   available   or   expedient   for   the 

investment, 

(j)  The  probable  depreciation  or  obsolescence  of 
the  item. 

By  accepting  this  fiirst  "point"  I  do  not  mean  that 
you  must. become  hidebound  in  adherence  to  it.     As 
intimated  previously,  in  applying  it  in  practice  oppor- 

tunity must  be  left  for  the  exercise  of  common  busi- 
ness judgment  within  certain  limits.    Obviously,  when 

the  purchasing  agent  sees  a  chance  to  better  the  pur- 
chase price  by  increasing  the  amount  contracted  for 

he  must  be  free  to  speak  right  up  in  meeting  to  this 

governed  strictly  by  current  needs,  as  expressed 
through  the  balance  sheet,  and  purchasing  may  be 
satisfactorily  conducted  by  anyone  with  a  systematic 
turn  of  mind.  Such  purchasing  will  hereafter  be  de- 

scribed by  the  term  "routine." 
The  other  kind  of  purchasing  is  of  a  different 

nature,  partaking  more  of  the  nature  of  a  speculative 

business,  and  it  will  be  referred  to  as  "speculative 
purchasing."  Here  we  need  a  man  of  large  calibre — 
one  who  can  watch  and  gage  market  tendenaies,  and 
balance  these  tendencies  again.st  immediate  and  prob- 

able future  production  requirements  as  indicated  in 
sales  tendencies,  against  the  condition  of  the  excheq- 

uer, and  against  storage  facilities,  and  who  in  gen- 
eral can  interpret  business  tendencies.  Indeed,  the 

questions  arising  in  the  conduct  of  purchasing  in  such 
cases  may  involve  questions  of  policy  of  the  whole 
establishment,  thus  throwing  decision  on  the  general 
manager  or  on  one  of  the  higher  officials;  after  a  de- 

cision is  reached,  however,  the  order  may  be  executed 
through  the  purchasing  department  in  the  regular way. 

Although  a  man  responsible  for  decisions  in  this 
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FIG.  1.  HEADING  FOR  A  SATISFACTORY  BALANCE  SHEET 

effect;  when  traffic  conditions  become  involved  the 
traffic  manager  must  notify  everyone  concerned  so 
that  we  may  not  fall  down  in  practice  through 
reliance  on  the  general  principle  which  governs  re- 

newals partly  by  the  time  to  renew.  Responsibility 
must  be  placed  also,  so  that  an  upset  may  not  occur 
through  an  unexpected  increase  in  the  rate  of  con- 

sumption, through  a  discontinuance  of  the  use  of  a 
particular  material,  nor  through  trouble  with  the 
source  of  supply.  Similar  contingencies  may  and  do 
arise  in  any  undertaking;  the  important  point  in  this 
connection  is  that  in  most  cases  they  may  be  ade- 

quately provided  for  through  proper  checks  and  bal- 
ances so  that  we  need  not  thereby  doubt  the  wisdom 

of  accepting  this  general  principle  as  the  North  Star 
of  adequate  material  control. 

In  partial  explanation,  and  also  in  preparation  for 
some  of  the  things  which  will  follow,  it  should  be 
recalled  that  there  are  two  quite  distinct  kinds  of 
purchasing.  Some  articles  are  practically  standard 
quality  throughout  the  country  no  matter  who  makes 
them;  the  price  is  practically  uniform  everywhere  at 
any  given  time  no  matter  from  whom  they  are  bought, 
and  but  slight  variations  occur  in  price  from  time 
to  time. 

In  the  case  of  some  other  articles  there  is  more 

variety  offered,  but  once  our  choice  is  determined  up- 
on, little  further  judgment  in  purchasing  is  required. 

In  this  class  fall  most  of  the  miscellaneous  factory 

supplies  and  many  of  the  raw  materials  used  in  mak- 
ing the  product,  and  purchases  of  such  material  or- 

dinarily form  (with  respect  to  routine  work  involved) 
the  major  part  of  the  work  of  purchasing.  Replen- 

ishment, in  such  cases,  can  be  almost  automatically 

type  of  purchasing  must  be  left  a  good  deal  of  discre- 
tion, it  is  nevertheless  imperative  that  he  automatic- 
ally have  just  as  accurate  information  as  his  more 

strictly  regulated  brother.  By  this  I  mean  that  the 
items  which  are  delegated  to  his  care  must  be  regu- 

lated by  the  balance  sheets  described  just  as  care- 
fully as  must  the  routine  items,  that  low  limits  and 

amounts  to  order  must  be  just  as  carefully  set,  that 
the  balance  clerk  must  keep  the  same  records  and  send 
the  same  replenishment  orders  to  him  as  are  sent  to 
the  routine  purchasing  agent,  and  that  in  general  a 

uniform  procedure  throughout  for  all  materials — both 
routine  and  speculative — be  insisted  upon. 

The  top  of  a  satisfactory  form  of  balance  sheet, 
showing  directions  for  posting,  is  illustrated  in  Fig. 
1.  In  this  case  the  estimated  consumption  was  60 
ft.  per  week;  therefore,  during  the  time  it  takes  to 

replenish  the  supply  (three  weeks)  we  should  ordina- 
rily use  180  ft.  Adding  25  per  cent  to  this  for  safety, 

we  get  a  "low  limit"  of  225  ft.  below  which  the  amount 
on  hand  shall  not  be  allowed  to  fall  without  issuing 
a  replenishment  order.  If,  other  factors  as  explained 
in  the  text  being  considered,  we  desire  when  ordering 

to  purchase  a  25  weeks'  supply,  we  get  1,500  as  the amount  to  order. 
After  the  replenishment  order  with  its  indication 

of  the  standard  amount  to  order,  as  per  manufactur- 
ing requirements,  is  received,  however,  the  speculative 

purchasing  agent  is  not  necessarily  bound  to  follow 
this  advice.  When  he  departs  from  the  beaten  path, 
however,  the  burden  of  proof  should  be  distinctly 

upon  him. 
As  has  been  indicated,  the  replenishment  order  is 

the  means  by  which  the  machinery  is  set  in  motion  for 
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FIG.    2.      THIS   OVERFLOW   STOREROOM    IS   UNNECESSARY 
WHEN  MATERIAL  REPLENISHMENT  IS 

PROPERLY  REGULATED 

supplying  ourselves  with  goods.  Certain  safeguards, 

therefore,  must  be  thrown  about  the  procedure  of  or- 
dering in  that  multiplication  of  individual  opinion  and 

preference  may  not  replace  demonstrated  needs  and 

adaptability  as  a  basis  for  purchase.  From  such  con- 
siderations spring  the  three  following  simple  and 

obvious  rules  dealing  with  this  phase  of  material 
handling. 

II.  There  Must  Be  Predetermined  Specifications 
FOR  Each  Article  Purchased 

It  is  easy  to  go  too  far  with  detailed,  written  speci- 
fications. Judgment  is  necessary  in  drawing  the 

line.  Responsibility  for  quality  should  be  centered  in 
the  engineering  or  other  technical  department;  every 

item  and  every  use  should  be  systematically  scruti- 
nized, and,  after  consultation  with  various  interested 

persons,  useless  varieties  and  frills  discarded. 
This  applies  to  miscellaneous  supplies  such  as  sta- 

tionery, pencils,  ink,  etc.,  as  well  as  to  raw  materials. 
Although  in  the  former  case  the  standardization  may 
often  stop  with  the  simple  designation  of  a  few  stand- 

ard kinds  which  are  to  be  thenceforth  stocked,  even  in 
this  case  a  surprising  simplification  will  result  all 
down  the  line,  including  the  storeroom  and  the  bal- 

ance sheets.  A  case  recently  occurred  where,  through 
such  a  process  as  has  been  described,  the  varieties  in 
certain  classes  of  stores  were  reduced  by  over  one- 
third. 

III.  All  Replenishment  Orders  Shall  Be  In  Writ- 
ing AND  May  Be  Issued  Only  By  Specified  Persons 

This  simply  means  that  we  must  not  allow  anyone, 
from  office  boy  up,  to  ask  the  purchasing  agent  to  buy 
whatever  he  considers  he  needs.  If  we  do,  we  are  by 
so  much  lessening  our  control  of  a  most  important 
phase  of  the  work,  and  of  course  we  need  not  hope  to 
adhere  to  such  standard  articles  as  have  been  desig- 
nated. 

Probably  nine-tenths  of  all  replenishment  orders  in 
the  well-organized  factory  will  be  made  from  the  bal- 

ance sheets  described  previously,  and  in  fact  the  re- 
sponsibility for  writing  and  following  all  replenish- 

ment orders  may  be  centralized  in  the  balance  clerks. 
In  the  case  of  special  items  not  ordinarily  carried  in 
stock,  however,  opportunity  may  be  left  to  department 
heads  to  order  direct  what  they  need. 

An  invariable  rule  should  be  made  that  no  verbal 
orders  will  be  accepted  unless  confirmed  immediately 
in  writing. 

IV.  All  Replenishment  Orders  Shall  Be  Approved 
Before  They  May  Be  Honored  By  the 

Purchasing  Agent 

Responsibility  for  seeing  that  predetermined  stand- 
ards are  adhered  to  when  ordering  materials  should 

be  centered  in  some  one  official,  whose  O.  K.  is  neces- 
sary before  the  purchase  order  may  be  issued.  Just 

who  this  official  should  be  depends  somewhat  on  local 
circumstances,  but  he  should  be  in  a  position  not  only 
to  check  up  on  variations  from  standard  and  on  need- 

less orders,  but  also  to  catch  an  order  for  an  amount 
of  material  inconsistent  with  probable  future  manu- 

facturing needs  and  to  substitute  different  materials 
where  this  seems  desirable  or  necessary.  He  must, 
in  other  words,  be  in  close  touch  with  production,  and 
responsibility  for  revision  of  low  limits  and  amounts 
to  order  should  be  vested  in  him. 

Through  the  enforcement  of  Rules  II.,  III.  and  IV. 
many  annoying  irregularities  in  requisitioning  sup- 

plies may  be  stopped  at  their  source;  it  is  by  means  of 
such  simple  regulations  that  authority  may  be  defi- 

nitely centered  and  routine  systematically  controlled. 
After  the  standard  articles  are  requested  and  ap- 

proved, however,  there  is  one  last  step  in  the  control 
of  replenishment  which  is  necessary  in  order  to  guard 
against  division  or  avoidance  of  responsibility  with 
changes  in  conditions  brought  on  through  shifting  per- 

sonnel or  procedure: 

V.  All  Purchase  Orders  Shall  Be  In  Writing  and 
Must  Be  Systematically  Followed  Up 

"I  ordered  those  screws  three  weeks  ago;  delivery 
was  promised  in  one  week,  and  they  should  have  been 

here  long  before  this."  No  such  alibi  should  be  ac- 
cepted, for  it  is  the  purchasing  agent's  duty  to  see 

that  purchase  orders  are  not  issued  and  then  forgot- 
ten, either  by  himself  or  by  the  dealer  from  whom  he 

buys.  In  initiating  a  nearly  automatic  system  for  gov- 
erning the  ordering  of  stores,  part  of  the  data  which 

must  be  collected  is  the  time  necessary  to  secure  ma- 
terial at  the  factory  door  after  issuing  replenishment 

order.  This  time,  be  it  three  days  or  three  months, 
must  be  specified  in  writing  for  each  article  by  the 
purchasing  agent,  consulting  with  the  traffic  manager 
if  necessary.  Using  this  time  as  one  factor,  the 
amount  to  order  is  determined,  and  thereafter  no 
excuse  should  be  accepted  for  the  goods  not  arriving 
in  the  time  set. 

If  for  any  reason  the  time  set  must  be  changed,  this 
fact  must  be  reported  at  once  to  whomever  is  respon- 

sible for  the  revison  of  low  limits  and  order  points 

(see  preceding  topic)  so  that  they  may  be  corre- 
spondingly modified.  Since  responsibility  for  time 

needed  to  renew  is  placed  squarely  upon  the  purchas- 

ing department,  this  department  must  of"  course  take 
measures  to  see  that»all  outstanding  purchase  orders 
be  systematically  followed.  The  tickler  is  of  course 
the  way  to  do  this,  and  for  this  purpose  a  carbon  copyJ 

of  the  purchase  order,  which  must  always  be  in  writ-v| 
ing,  may  be  used. 

These  five  simple  rules  express  the  principles  by 

which  supply  of  material  may  be  adequately  con- 
trolled. If  we  embody  and  enforce  them  in  material 

routine,  we  may  feel  reasonably  secure  in  the  belief 
that  we  have  adequately  provided  for  the  regulation 
of  one  of  the  most  important  phases  of  material  hand- 

ling— replenishment. 
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Care  of  Cast-Iron  Straighredges By  E.  a.   dixie 

Some  years  ago  Professor  Sweet  wrote  a  series 
of  articles  for  the  "American  Machinist,"  entitled 
"Things  that  Are  Usually  Wrong."  Looking  back at  that  series  I  wonder  why  he  omitted  a  crit- 

icism of  the  cast-iron  straightedge  which  is  in 
such  common  use  in  machine  shops  and  toolrooms. 

I  HAVE   a  straightedge   which   is,   or  was,   straight 
until  I  loaned  it  to  a  toolmaker  who  thought,  as  I 
did  at  the  time,  that  he  knew  how  to  take  care  of 

it.     But  perhaps  I  better  tell  you  the  whole  story: 
I  have  no  desire  to  go  into  the  methods  of  making 

these  tools.  Either  by  originating  by  making  three 
straightedges  or  scraping  to  a  true  surface  plate,  any 
good  scraper  hand  can  produce  a  true  straightedge. 
I  have  no  quarrel  with  the  methods  employed  to  make 
them,  what  I  am  peeved  at  is  the  design.  The  one 
I  refer  to  is  the  straightedge  which  is  usually  accepted 
as  the  correct  one — the  trussed  arch,  the  one  with  a 
straight  front  and  a  humped  back. 

Theoretically,  such  a  straightedge  may  be  everything 
that  is  desirable,  but  in  practice  it  is  all  wrong,  for 
unless  one  has  a  true  surface  plate,  or  two  more 
straightedges  or  one  straightedge  and  a  surface  plate 
to  check  it  with,  one  can  never  know  whether  it  is 
straight  or  not. 

As  all  straightedges  warp,  they  should,  if  possible,  be 
self-checking,  and  the  only  form  I  know  which  wiW 
afford  this  valuable  feature  is  that  shown  in  Fig.  1. 
In  this  type  of  straightedge  the  two  opposite  edges 
are  scraped  not  only  flat  but  parallel  to  each  other. 
If  the  edges  of  such  a  straightedge  become  warped 
the  error  can  be  readily  detected  on  any  fairly  flat 
surface,  for  instance  a  flat  machine  table  or,  in  fact, 
any  planed  piece  of  metal  as  long  as  and  a  little  wider 
than  the  straightedge  itself. 

After  such  a  tool  is  made  straight  care  should  be 
exercised  to  keep  it  straight,  for  more  straightedges 
are  crooked  by  lack  of  care  when  the  tool  is  not  in 
use  than  from  carelessness  while  in  use.  When  not  in 
use  this  type  of  straightedge  should  be  hung  up  as  shown 
in  Fig.  2.  If  it  is  being  used  so  constantly  that  it  is 
not  convenient  to  hang  it  up  after  each  time  it  is 
applied  to  the  work  then  it  should  be  laid  down,  not  on 
either  of  the  finished  edges,  but  on  its  side.  If  allowed 
to  stand  for  any  length  of  time  with  one  of  its  finished 
edges  in  contact  with  an  uneven  surface  it  will  take  a 

FIG.   1.     CAST-IRON  STRAIGHTEDGE  WITH 
PARALLEL  EDGES 

set  and  require  rescraping.  If  laid  on  its  side  even 
on  an  irregular  surface  so  that  it  takes  a  set,  the  set 
will  be  sidewise  and  will  not  to  any  great  extent  impair 
the  accuracy  of  the  planes  of  the  edges. 

It  was  just  such  a  straightedge  that  I  loaned  to 
the  toolmaker,  as  stated  in  the  first  paragraph  of  this 
article.  When  I  loaned  it  I  asked  him  to  be  careful 
with  it  and  he  assured  me  he  would.  When  he  brought 
it  back  the  following  morning  I  tested  it  as  shown  in 
Fig.  3. 

In  Figs.  3,  4  and  5  similar  reference  letters  are  used 
for  similar  parts,  A  is  the  straight- 

edge; B  the  surface  plate;  C  and  C 
points  where  pressure  is  applied  and 
P  and  P'  the  pivotal  points  under  va- rious conditions.  The  condition  shown 
in  Fig.  3  indicates  that  the  edge  of 
A  next  the  surface  plate  is  straight. 
The  straightedge  is  placed  as  shown 
by    the    full    lines.      Sidewise    pres- 

sure, in  the  direction  of  the  arrow, 
is  applied  by  the  finger  at  C.     If 
the  straightedge   is  straight  it  will 
turn  about  the  pivotal  point  P.     If 
sidewise   pressure   is   applied   at   C 
the  straightedge  will  turn  about  the 
pivotal  point  P\  The  straightedge  is 
now  turned  over  and  the  other  edge 
tested  in  the  same  manner,  of  course 
with  parallel  edges  if  one  edge  shows 
straight    the    other    edge    must    be 
straight.  The  condition  shown  in  Fig. 
4  shows  that  the  edge  next  the  sur- 

face plate   is   convex   and  that  the 
pivotal  point  P  is  about  the  center  of 
the  length  of  the  straight-edge.    Of 
course,  in  practice  the  straightedge 
may  warp  so  that  the  high  or  pivotal 
point  on  the  convex  side  may  be  al- 

most anywhere  on  the  surface.  When 
one  edge  shows  the  condition  just 
described  the  straightedge  is  turned 
over  and  if  it  has  been  scraped  truly 
parallel  we  will  then,  on  the  other 
side,  find  the  condition  shown  in  Fig. 

5.    Here  if  the  pressure  is  applied  at  C  in  the  direction 
of  the  arrow  the  straightedge  will  pivot  at  P'  and  if 
applied  at  C  will  pivot  at  P. 

When  I  discovered  that  the  straightedge  was  as  shown 
in  Figs.  4  and  5,  I  asked  the  toolmaker  why  he  had  not 
been  as  careful  with  it  as  he  had  assured  me  he  would 
be.  To  this  he  replied  that  he  had  been  very  careful, 
that  when  he  had  finished  with  it  the  night  before  he 
had  placed  two  pads  of  cotton  waste  at  the  back  of 
his  bench  and  had  laid  it  gently  down  with  one  edge 
resting  on  the  cotton  pads.  As  a  matter  of  fact  it 
would  have  been  better  resting  direct  on  the  bench  for 
it  had  sagged  all  night  between  the  two  supporting  pads 
of  cotton  waste  and  had  by  that  time  taken  a  set  of 
over  a  thousandth  of  an  inch. 

Obviously,  tests  such  as  shown  in  Figs.  3,  4  and  5 
would    be    impossible    with    the    truss-beam    type    of 

FIG.  2.    STRAIGHT- 
EDGE    HUNG     UP 

TO      MINIMIZE WARPING 
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straightedge  for  the  reason  that  it  has  but  one  straight 

edge.  We  have  a  number  of  these  in  the  works  and 

while  they  may  have  been  straight  originally  all  of 

them  are  now  more  or  less  out  of  true.  One  in  par- 
ticular I  am  told  was  considerably  over  a  hundredth  of 

an  inch  out  before  it  was  last  trued  up. 

And  the  peculiar  thing  about  this  is  that  the  greater 

part  of  this  variation  from  truth  is  caused  not  by  wear 

in  use  but  by  improper  care  when  the  straightedge  ia 
not  in  use.  From  observations  I  have  made  I  am 

thoroughly  convinced  that  carelessness  in  storing 

straightedges  is  responsible  for  their  warping  or  at 
least  nine-tenths  of  it  and  that  the  other  tenth  may  be 
attributed  to  seasoning. 

It  is  not  always  convenient  to  hang  up  straightedges 

of  the  truss-beam  type  but  they  can  usually  be  stood 

on  end  or  they  can  be  laid  on  their  sides  when  not  in 
use.  And  either  of  these  positions  will  to  a  great 
extent  preclude  warping. 

The  Design  of  Straightedges 

Regarding  the  designing  of  straightedges  the  rules  to 
follow  are  few  and  simple.  The  edges  and  webs  should 

be  nearly  the  same  thickness.  This  will  result  in  better 

castings  because  the  castings  will  cool  and  shrink  uni- 
formly, thus  obviating  defects  due  to  unequal  shrinkage 

such  as  shrinkage  cracks  and  "draws"  which  are  so  com- 
mon where  a  heavy  member  adjoins  a  light  one.  The 

molding  should  be  carefully  done  to  avoid  sand  and  blow- 
holes, the  latter  usually  caused  by  ramming  the  mold 

too  hard.  Broadly,  it  may  be  stated  that  a  pattern  whicli 

produces  a  good  sound  casting  free  of  "draws"  will  make 
a  good  straightedge,  providing  it  is  otherwise  clean  and 
well  proportioned.  The  reason  for  this  is  that  the 
stresses  to  which  the  casting  is  subjected  during  the 
cooling  period  are  practically  identical  vdth  those  to 
which  it  is  subjected  during  the  seasoning  period  of  its 
life.  The  only  difference  being  in  the  rate  at  which 
the  molecular  changes  take  place. 

The  casting  should  be  planed  as  soon  as  possible  to 
see  whether  it  is  sound  enough  to  make  a  perfectly  clean 
straightedge.  Before  finish-planing,  the  casting  should 
be  subjected  to  some  sort  of  seasoning.  It  can  be  left 
around  the  shop  for  a  period  of  time  to  allow  the  casting 
and  planing  stresses  to  equalize.  Or  it  can  be  subjected 
to  one  of  the  accelerated  seasoning  processes.  The  most 

commonly  practiced  form  of  rapid  seasoning  is  as  fol- 
lows: 

The  casting  is  alternately  heated  and  cooled  for  a 
greater  or  less  period  of  time,  depending  on  the  size 
of  the  work  and  the  amount  of  seasoning  the  individual 
seasoner  guesses  it  ought  to  have.  If  there  is  a  con- 

venient core  oven  the  casting  can  be  placed  in  it  over 
night  and  then  put  out  in  the  yard  during  the  day  to 
cool  off  and  again  put  in  the  core  oven  the  following 
night.  Personally  I  do  not  believe  that  the  cooling 
period  is  of  any  assistance.  The  molecular  change  takes 
place  much  more  rapidly  under  the  influence  of  heat, 
the  heated  period  therefore  does  the  bulk  of  the 
work,  the  cooling  period  merely  retards  the  molecular 
change. 

Vibration  Helps  Seasoning 

If  the  would-be  seasoner  can  find  some  place  in  the 
factory  where  there  is  a  lot  of  violent  vibration,  such 

as  one  often  finds  in  shops  where  there  are  polisher's 
benches,  he  will  find  that  castings  season  very  rapidly 
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FIGS.    3    TO TESTIXG   A    STRAIGHTEDGE   WITH 
PARALLEL,   EDGES 

Fie.  3 — Edge  next  to  surface  plate  straight.  Fig.  4 — Edge  next 
to  surface  plate  convex.  Fig.  5 — Edge  next  to  surface  plate  con- 
cave. 

when  subjected  to  vibration.  A  couple  of  weeks  on 

a  polisher's  bench,  especially  if  nis  wheels  are  running 
out  of  true,  will  have  as  much  effect  on  the  castings 
as  six  months  or  a  year  just  lying  around  the  shop. 
If  it  is  decided  to  season  by  leaving  the  casting 
around  the  shop  care  should  be  taken  to  protect  it 
against  being  dented  by  coming  in  contact  with  other 
castings  or  hard  material.  For  every  time  a  dent  is 
made  in  the  castings  new  stresses  are  set  up  which  will 
take  time  to  relieve. 

Finish  planing  should  be  very  carefully  done.  The 
tools  should  be  as  keen  as  possible,  for  even  under 
ideal  conditions  with  the  sharpest  of  tools,  the  surface 
is  somewhat  compressed,  that  is  to  say  peened,  which 
of  course  means  more  stresses  to  be  relieved. 

After  finish  planing  a  night  in  the  core  oven  or 

an  hour  on  the  polisher's  bench  will  serve  to  release 
practically  all  the  stresses  introduced  during  the  planing 
operation. 

Scraping  should  be  carried  on  on  both  sides  alter- 
nately. I  mean  by  that  that  there  would  be  poor 

i-esults  if  one  side  wen  scraped  to  a  finish  before  the 
other  side  was  scraped.  If  time  is  no  object  the  edges 
should  be  rough  scraped  all  over  and  the  work  allowed 
to  rest  (hanging  up  of  course)  for  a  few  days. 

I  have  often  been  asked  how  long  it  takes  to  scrape 
such  a  strair^htedge.  The  one  shown  in  Figs.  1  and  2 
is  38V  in.  long  and  the  working  faces  are  \%  in.  wide 
and  3  J  edge  to  edge.  It  was  scraped  by  one  of  the  best 
and  quickest  scraper  hands  I  ever  saw  and  his  time  on 
that  particular  one  was  between  14  and  15  hr.  It 
might,  however,  take  50  per  cent  more  time  to  scrape 
a  similar  straightedsre.  When  finished  the  one  showni 
was  not  more  than  0.0002  in.  out  of  straight  or  parallel- 

ism on  the  bearing  spots. 
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THE  gas-torch  cutting  process  consists  of  heating 
a  spot  of  the  metal  to  be  cut  to  a  good  red  heat 
and  projecting  on  it  a  jet  of  oxygen.  This  causes 

the  metal  to  burn  away,  a  stream  of  slag  running  out 
of  the  kerf  thus  produced.  Cutting  is  not  melting,  in 
the  ordinary  sense,  although  since  the  heating  flame  is 

the  only  visible  agent,  such  might  be  the  beginner's 
conclusion.  It  should  be 
remembered  that  the 
heating  flame  is  only 
used  to  make  the  metal 
hot  enough  to  oxidize 
easily. 

Metals  whose  oxides 
have  a  lower  melting 
point  than  the  metal 
itself  can  be  cut  by  the 
gas  torch.  Such  metals 
are  wrought  iron  and 
steel.  Where  the  oxide 
has  a  higher  melting 
point  than  the  metal, 
cutting  cannot  be  d  o  n  e 
with  the  gas  torch.  Such 
metals  are  copper,  brass,  aluminum,  cast  iron,  etc. 

A  big  factor  in  successful  cutting  is  to  properly  sup- 
port the  body  and  torch  to  as  great  an  extent  as 

possible  commensurate  with  the  steady  forward  move- 
ment of  the  torch.  The  position  must  be  an  easy  one, 

as  muscles  under  tension  will  cause  vibrations  and  these 
are  fatal  to  good  cutting.  An  ideal  position  for  an 

operator,  is  shown  in  Fig.  263,  although  in  actual,  every- 
day practice  one  usually  has  to  be  satisfied  with  less 

desirable  conditions. 

Theoretically,  with  the  cut  once  started  the  oxygen 

jet  alone  should  be  sufifcient  to  keep  up  the  combustion. 

XXII.    Cutting  With  the  Gas  Torch* 
Details  of  the  construction  of  the  more  common 
makes  of  cutting  torches  have  already  been  given 
on  page  1082,  Vol.  50.  This  installment  also  gave 
tables  of  gas  pressures  and  cutting  speeds.  On 
page  61,  Vol.  51,  a  typical  cutting  unit  toas  shoum 
and  instructions  given  for  lighting  the  torch. 
In  this  article  directions  are  given  to  the  begin- 

ner as  to  how  to  use  the  torch  and  cut  metal. 
(Part   XXI   was   pnhlished  in   our   April  S   issue.) 

•For 

rights  !■ 
author's    forthcoming    book.    Welding    and    Cutting. .starved. 

All 

as  there  is  considerable  heat  generated  in  the  process. 
However,  the  stream  of  oxygen  is  small  and  the  burning 
metal  confined  to  a  very  narrow  slot,  and  scale,  dirt, 
sand,  blowholes  and  other  things  interfere  to  prevent  the 
continuation  of  the  cut  of  the  jet  without  an  accompany- 

ing heating  flame. 
A  cutting  torch  is  lighted  in  the  same  way  as  for 

welding,  except  allow- 
ance must  be  made  for 

the  drop  in  the  oxygen 

pressure  when  the  cut- 
ting jet  is  turned  on. 

This  allowance  can  be 

made  by  regulating  the 
flame  while  the  jet  valve 
is  open,  which  is  done 
before  starting  to  work. 

When  the  flame  is  ad- 
justed, hold  the  torch  as 

shown  in  Fig.  264,  the 
left  hand  grasping  it 
well  toward  the  head  and 
the  right  hand  on  the 
handle  with  the  thumb 

or  fingers  controlling  the  jet  lever  valve.  The  metal 
to  be  cut  may  be  a  piece  of  heavy  boiler  plate,  steel  bar 
or  structural  steel.  Rest  the  elbow,  forearm  or  hand  on 
the  plate  to  steady  the  torch.  It  is  usually  best  when 
cutting  without  a  guide  wheel,  to  arrange  to  cut  either 
to  the  right  or  to  the  left  rather  than  toward  or  away 
from  the  operator.  However,  an  operator  should  learn 
to  cut  in  any  direction.  When  it  is  possible,  always 
start  on  the  edge.  Hold  the  flame  on  one  spot  until 
it  is  a  nice  red,  then  turn  on  the  high-pressure  oxygen 
jet.  Hold  the  torch  steady  with  the  luminous  cone 
almost  touching  the  metal,  until  the  cut  goes  through. 
Sparks  should  show  as  in  Fig.  265.  If  they  fly,  as  in 
Fig.  266,  the  cut  is  not  going  through. 
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FIG.  263.     AN  EASY  CUTTING  POSITION FIG.  261.     STARTING  A  CUT  WITH  A  DAVIS-BOURXON  VILLE  TORCH 

In  the  cutting  of  plates,  it  is  advisable  to  tip  the  torch 
head  in  the  direction  of  the  movement,  once  the  cut 
has  progressed  a  little.  This  rule  does  not  apply  in  the 
case  of  blowing  holes  in  metal  where  the  nozzle  must  be 
tipped  away  from  the  slag  so  that  no  particles  will 
impinge  on  the  orifices  or  a  back  pressure  be  created  on 
these  orifices. 

If  the  metal  is  very  thick,  the  oxygen  pressure  will 
have  to  be  high.  In  beginning  a  cut  of  this  type,  it 
is  necessary  to  blow  the  oxide  out  at  the  bottom  before 
the  cut  has  traversed  very  far  into  the  body  of  the 
metal,  otherwise,  a  pocket  will  be  formed  and  it  will  be 
impossible  to  penetrate  to  the  bottom  of  the  metal.  In 
cutting  heavy  material,  success  depends  entirely  upon 
the  ability  of  the  individual.  The  nozzle  must  be  turned 
outward  in  preheating  and  must  be  carried  inward  with 
the  tip  gradually  moving  to  a  vertical  position  and 
finally  forward  as  the  cut  progresses.  In  blowing  holes 
as  in  Fig.  267,  the  metal 
must  be  blown  away  from 
the  tip,  and  to  accomplish 
this  it  is  advisable  to  begin 

with  a  very  wide  kerf,  pro- 
duced by  rapid  movement  of 

the  torch  sideways  while 
carried  away  from  the 
origin  of  the  cut.    In 

this  way  the  oxygen  penetrates  deeper  into  the  metal 
while  the  torch  is  moving,  until,  finally,  the  oxygen 
emerges  at  the  bottom,  when  the  torch  can  be  brought 

to  a  final  cutting  position  and  the  metal  cut  in  any ' direction. 

Rivet  head  cutting  in  shipyards  is  generally  accom- 
plished by  means  of  a  specially  designed  nozzle,  which 

rests  upon  the  plate  so  that  the  preheating  jets  and 
cutting  jet  will  act  at  the  base  of  the  rivet  head  as 
shown  in  Fig.  268.  In  blowing  out  countersunk  rivet 

heads,  the  same  procedure  must  be  followed  as  in  blow- 
ing holes,  but  more  precautions  are  necessary  in  order 

that  particles  of  metal  do  not  impinge  on  the  preheating 
orifices  and  clog  them  or  cause  backfire. 

The  "nicking  of  billets"  became  very  common  during 
the  war.  A  narrow,  shallow  cut  is  made  on  one  side  or 
around  the  circumference  of  a  steel  section,  then  the 
billet  is  snapped  off  at  the  nick  in  a  press  or  hammer. 
When  a  cut  must  be  reasonably  smooth,  use  wheel 

guides,  if  possible.     If  a  straight 
line   must   be   followed,   a  bar  of 
metal  may  be  clamped  to 
as   shown   in    Fig.   269. 
way  to  both  guide  the  cut 

port    the    operator's    hand, 
cutting    ship   plates    is 
shown  in  Fig.  270.  This 

principle    may    be    ap- 
plied to  other  work. 

PIG.   263.     MAKING  A  CLEAN  CUT  THROUGH  A  PUATE FIG.    266.      CUT   NOT    GOING   THROUGH    PROPERL.T 
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FIG.  267.     BLOWING  A  HOLE  THROUGH  A  PLATE 

For  cutting  circles,  a  radius  attachment  is  used,  sim- 
ilar to  the  one  shown  in  Fig.  271.  This  device  is  made 

by  the  Carbo-Hydrogen  Co.,  Pittsburgh,  Pa.,  but 
practically  every  torch  manufacturer  makes  something 
of  the  kind. 

The  way  the  cut  on  a  12-in.  shaft  looks,  is  shown  in 
Fig.  272.  This  was  cut  with  an  Oxweld  low-pressure 
torch.  The  chalked  arrows  indicate  a  blowhole  and  a 
crack  which  materially  retarded  the  cutting.  This  cut 
took  3  min.  27  sec.  and  about  75  cu.ft.  of  oxygen  was 
used.  A  similar  cut,  under  similar  conditions,  but 
made  without  encountering  any  flaws  in  the  steel,  was 
made  in  3  min.  10  sec.  and  67  cu.ft.  of  oxygen  was  used. 

On  work  1  in.  thick  or  over,  a  slot  of  from  iV  to  J  in. 
is  about  right.  For  thinner  stock,  or  when  using  a 
machine,  the  slot  may  often  be  reduced  to  less  than 

I's  in.  by  a  skilled  operator  with  special  tips 

Flame  Control 

In  working  hold  the  flame  so  that  the  end  of  the 
cone  just  clears  the  metal — do  not  attempt  to  plunge  it 
down  into  the  cut.  When  cutting  two  plates  or  more, 
or  where  there  is  a  lap  joint,  remember  that  there  is 
more  or  less  of  an  insulation  (air,  dirt,  etc.)  between 
these  plates  and  that  the  oxidation  cannot  be  as  fast  as 
where  only  one  thickness  is  cut.  Remember  that  the 
flame  does  not  do  the  cutting — therefore,  work  with  the 
smallest  flame  possible — it  means  a  neater  cut.  Keep  the 
oxygen  pressure  as  low  as  possible  and  yet  maintain 
speed.  A  high  pressure  is  spectacular  and  there  are  a 
great  number  of  sparks,  but  it  is  not  economical  and 
a  wider  kerf  is  made.  Do  not  use  the  torch  with  greasy 

gloves — a  spark  in  combination  with  a  leak  on  the  oxy- 
gent  supply  will  badly  burn  the  hand.  If  a  cut  must  be 

started  in  any  place  except  on  an  edge,  drill  a  hole  or  use 

FIG.    268.      CUTTING   OFF   A    RIVET   HEAD 

a  cold  chisel  and  a  hammer  to  roughen  up  the  surface, 

the  idea  being  to  get  an  edge  to  quickly  start  oxi- 
dation. 

Making  a  Ladle  Hook 

As  an  instance  of  the  many  savings  that  may  be 

obtained  by  the  intelligent  use  of  the  gas-torch  cutting 
process,  the  following  will  be  of  interest: 

At  one  of  the  shipyards  scrap  ship  plates  are  cut 
into  special  shapes  for  building  up  large  hooks  like  the 
one  shown  in  Fig.  273.  These  hooks  are  used  for  han- 

dling large  ladles  in  a  near-by  steel  mill  and  have 
resulted  in  a  great  saving. 

The  hooks  are  8  ft.  in  total  length  and  are  made  up 
of  six  layers  of  plates  which  run  the  full  length,  and 
four  short  layers,  all  securely  held  together  with 
countersunk  rivets.  The  four  inner  plates  are  each  i 
in.  in  thickness.  The  two  outer  full-length  plate  are 
of  i-in.  material.  Adjoining  the  latter  plates  on  either 
side  is  a  half-length  plate  i  in.  in  thickness.  The  hook 
proper  is  still  further  reinforced  by  two  slightly  shorter 
outer  plates,  each  i  in.  in  thickness. 

The  plates  are  first  marked  with  the  aid  of  a  templet 
to  serve  as  a  guide  for  the  cutting  torch.  After 
cutting,  they  are  assembled  and  riveted  as  shown  in 
the  illustration.  A  laminated  construction  of  this  sort 

is  not  only  exceptionally  strong,  but  is  a  decided  econ- 
omy, as  it  makes  use  of  what  would  otherwise  be  waste 

material. 

Firemen  are  frequently  confronted  with  locked  steel 
doors  or  barred  windows.  These  readily  yield  to  a 

properly  applied  cutting  torch.  Fig.  274  shows  a  fire- 
man demonstrating  how  an  Oxweld  emergency  cutting 

outfit  may  be  used.    The  entire  kit  weighs  118  lb. 

Ik 
FIG.   269.     USING  ROLLERS  AND  A  BAR  GUIDE 

FIG.   271.    RADIUS  CUTTING  ATTACHMENT  FOR 
STRAIGHT-TIP  TORCH 
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FIG.  270.  CUTTING  SHIP  PLATES PIG.  272.  A  12-IN.  SHAFT  CUT  WITH  A  GAS  TORCH 

A  very  wide  field  for  the  cutting  torch  is  in  reducing 
scrap  to  workable  dimensions.  The  figures  here  given 
regarding  the  cutting  of  scrap,  are  taken  from  a  bulletin 
issued  by  the  Oxweld  Co.  Where  costs  are  quoted  the 
estimates  should  be  about  doubled  for  present  condi- 

tions (1920). 

An  operator  recently  cut  two  twenty-ton  steel  fire 
boxes  into  scrap,  prepared  for  the  shears  in  twelve 
hours.  More  than  300  lin.-ft.  of  cut  was  made  through 
i-in.  plate  (considering  the  mud  ring  and  over-lapping 

plates').  The  total  cost  for  oxygen,  acetylene  and  labor 
\vas  $24.10  per  fire  box — cost  per  ton  $1.22. 

In  another  case  a  locomotive  boiler  was  cut  into 
scrap  at  a  total  cost  of  $2.63,  the  number  of  lineal 
inches  cut  totaled  210  through  *-in.  plate,  9  through 
3-in.  plate  and  172  through  i-in.  plate.  This  amount  of 
cutting  was  completed  in  fifty-three  minutes  at  a  cost 
of  8  cents  per  foot  for  the  various  thicknesses.  The 
foreman  in  charge  of  this  job  stated  that  the  work 
done  by  one  operator  in  one  and  one-half  days  would 
require  the  services  of  two  men  for,  at  least,  a  week, 
%vith  ordinary  working  methods. 

A  ten-ton  boiler  was  reduced  to  scrap  ready  for 
shears  by  one  operator  in  nine  hours  at  a  total  cost  of 
$16.00  or  $1.60  per  ton. 

On  another  piece  of  work,  the  operator  cut  78  ft. 
of  i-in.  plate  in  two  and  one-half  hours.    One  piece  of 

this  plate,  18  ft.  long,  was  cut  in  13  min.  The  cost 
of  cutting  the  78  ft.  was  $4.25  or  $0,054  per  foot  through 
the  i-in.  plate  at  a  rate  of  over  30  ft.  per  hour. 
A  three-ton  boiler  averaged  $2  per  ton  cut  in  one 

and  one-half  hours.  The  total  length  of  cut  equaled  60 
ft.  4  in.  It  would  have  cost  $3  to  $4  per  ton  to  cut 
this  boiler  by  hand. 

A  fourteen-ton  boiler  was  cut  at  the  rate  of  $1.23  per 
ton  in  nine  hours  and  at  a  total  cost  of  $17.38.  One 
hundred  and  eleven  feet  eight  inches  of  cut  was  made  at 
the  rate  of  $0,149  per  foot. 

Three  fire-box  boilers  weighing  ten,  twelve  and  four- 
teen tons  respectively  were  scrapped  at  the  average  rate 

of  $1.40  per  ton.  The  users  of  this  plant  state  that 
the  apparatus  enables  them  to  cut  into  scrap  five  loco- 

motives where  one  was  handled  by  the  methods  used 
before  the  Oxweld  process  was  employed. 

Cutting  steel  car  frames  into  scrap  shows  equally 
important  savings  in  time  and  money. 
A  five-ton  car  frame  was  cut  in  two  and  one-half 

hours  at  an  average  cost  of  $2  per  ton.  It  was  cut  into 
4J-ft.  lengths  through  three  and  four  thicknesses  of 
plate  in  some  parts  of  the  frame. 

A  record  kept  of  cutting  about  12,000  lb.  of  wrecked 
steel  car  frames  shows  a  total  cost  of  $8.10,  or  about 

$1.35  per  ton.  These  frames  were  cut  into  4i-  to  9-ft. 
lengths,  in  five  hours. 

FIG.    274.      FIREMAN  DEMONSTRATING 
AN  EMERGENCY  CUT 

FIG.   273.     LADLE  HOOK  MADE  OF  TORCH-CUT 
PLATES 

/ 
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Nichrome:     A  Heat-Resisting  Alloy 
EDITORIAL   CORRESPONDENCE 

Everybody  remembers  the  red,  white,  and  blue 
barrels  so  prominently  displayed  a  year  or  two 
ago  on  the  busiest  corners  of  busy  city  streets, 
each  barrel  bearing  a  placard  exhorting  passers- 
by  to  drop  therein  peach  stones,  cocoanut  shells, 
and  fruit  pits  of  every  kind;  the  same  being  the 
raw  material  from  which  was  to  be  made  the 
peculiarly  absorbent  carbon  that  was  the  vital 
principle  of  the  masks  loorn  at  times  by  our 
soldiers  in  France,  to  protect  them  from  the 
effects  of  the  deadly  gases  poured  so  lavishly 
into  their  trenches.  The  carbonizing  of  this 
material  required  excessively  high  temperatures, 
entailing  all  corts  of  trouble  with  containers. 

It  was  not  until  the  alloy  called  "Nichrome" 
was  considered  that  a  material  sufficiently  refrac- 

tory to  unthstand  the  high  temperatures  involved, 
and  at  the  same  time  capable  of  lending  itself 
to  the  solution  of  constructional  difficulties,  was 
found. 

NICHROME  is  a  metallic  alloy  compounded  from 
nickel,  chromium  and  iron.  Its  melting  point 
is  about  2,750  deg.  F.  and  it  may  be  cast  in  sand 

molds  in  practically  any  form  and  in  weights  up  to 
5,000  lb.  Owing  to  its  high  fusion  point,  it  is  melted 
in  electric  furnaces.  It  has  a  tensile  strength  of  from 
50,000  to  55,000  lb.  per  square  inch  when  cold  and 

possesses  in  a  remarkable  degree  the  property  of  main- 
taining a  large  portion  of  this  strength  at  temperatures 

that  would  render  iron  or  steel  non-resistant. 
There  is  a  distinctive  reduction  in  physical  strength 

of  ferrous  materials  when  subjected  to  high  tempera- 
tures that  renders  them  useless  for  many  purposes. 

Though  certain  experiments  have  shown  an  increase  of 
32  per  cent  over  normal  in  the  tensile  strength  of  struc- 

tural steel  when  heated  to  400  or  500  deg.  F.,  and  16 
per  cent  in  the  case  of  ordinary  wrought  iron  under 
similar  conditions,  the  strength  of  either  material  is 
reduced  to  less  than  16  per  cent  when  the  temperature 
has  reached  1,500  deg. ;  while  nichrome,  at  this  tempera- 

ture, has  a  tensile  strength  of  24,500  lb.  per  square  inch 
or  nearly  50  per  cent. 

Nichrome  is  further  peculiar  by  reason  of  its  abil- 
ity to  withstand  continuous  high  temperatures  without 

warping,  cracking,  swelling  and  blistering;  and  with 
little  oxidization.  The  slight  film  of  oxide  which  forms 
in  an  oxidizing  atmosphere  at  high  temperatures  does 
not  crack  or  scale  off;  it  resists  the  action  of  strong 
alkalies,  and  of  sulphuric  and  muriatic  acid;  and  pro- 

tects the  metal  against  further  oxidization  when  it  is 
again  exposed  to  heat.  Because  of  these  qualities, 
nichrome  is  peculiarly  adaptable  to  the  construction  of 
receptacles  for  the  annealing,  case-hardening,  or  other 
heat-treatment  of  steel,  as  well  as  for  electrical- 
resistance  elements  for  heaters,  rheostats,  etc. 
When  steel  or  iron  is  used  for  annealing  boxes,  the 

original  casting  must  be  made  quite  thick  because  of 
the  propensity  of  this  material  to  scale  away  and  be 
eventually  consumed;  while  boxes  of  nichrome  may  be 
made  as  thin  as  is  consistent  with  mechanical  strength. 

The  average  life  of  boxes  of  ferrous  material  sub- 
jected to  temperatures  up  to  1,700  deg.  F.  is  about  150 

hr.  as  against  7,500  hr.  for  nichrome  boxes ;  thus,  while 
the  first  cost  of  nichrome  is  greater  than  steel,  the 
operating  cost  is  less  in  the  case  of  the  former  because 
of  its  longer  life. 

Figs.  1  and  2  show  some  of  the  forms  of  receptacle 
into  which  nichrome  is  cast  by  the  Driver-Harris  Co., 
of  Newark,  N.  J.  Another  important  application  is 
that  of  the  dipping  basket  used  for  immersing  small 
pieces  in  the  cyanide  hardening  bath,  and  it  is  also 
used  around  pickling  vats  where  small  articles  are  to 
be  treated  with  acid. 

Cast  nichrome  is  being  substituted  for  other  mate- 
rials in  many  parts  of  glass-making  machinery,  for 

melting,  pouring,  conveying  and  roUng  molten  glass; 
the  nichrome  molds  are  less  affected  by  the  high  tem- 

peratures and  produce  more  highly  polished  glassware. 
Also,  because  of  their  greater  strength  while  hot,  they 
can  be  made  much  lighter  than  the  parts  they  have 
displaced. 

One  very  important  service  to  which  nichrome  was 
adapted  during  the  war  was  the  making  of  special 
retorts  used  for  producing  vegetable  carbon  which 
formed  the  important  part  of  the  gas  masks  worn  by 
the  soldiers  in  the  trenches.  This  carbon  was  made 
from  fruit  pits,  cocoanut  shells  and  similar  material 
which  was  passed  through  two  carbonizing  processes; 
one  of  which  necessitated  a  very  high  temperature  and 
also  involved  manipulation  of  the  material  while  under 
heat. 

FIGS.  1  AND  2.     NICHROME  CASTINGS 
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FIG.    3.      TUBES    USED   FOR  CAKBONIZING  RETORTS 

Of  all  substances  tested  for  the  purpose  of  making- 
gas-mask  carbon  by  the  Chemical  Warfare  Service, 
cocoanut  shells  were  most  satisfactory;  that  is  to  say, 
considered  weight  for  weight,  the  carbon  made  from 
cocoanut  shells  would  absorb  more  poison  gas,  and 
absorb  it  more  readily  and  efficiently  than  carbon  pro- 

duced from  any  other  source. 
The  shells  were  first  broken  in  small  pieces  and  then 

carbonized  in  coal-gas  retorts  at  temperatures  ranging 
from  1,750  to  1,850  deg.  F.  During  this  first  process, 
the  material  lost  about  70  per  cent  of  its  original 
weight.  After  coming  from  this  process,  the  carbon- 

ized pieces  were  passed  through  a  rotary  grinding 
machine  where  they  were  reduced  to  a  coarse  powder 
which  was  then  screened  between  6-  and  14-mesh  sieves. 
Material  that  would  pass  the  finer  screen  was  allowed  to 
go  to  waste  as  far  as  the  making  of  gas  masks  was 
concerned. 

The  second  carbonzing  process  or  "activating,"  as 
it  is  called,  was  for  the  purpose  of  removing  the 
hydrocarbons  which  are  always  present  to  a  greater  or 
less  extent  in  all  carbonized  material;  leaving  a  pure, 
porous,  and  highly  absorbent  carbon  in  condition  of 
highest  efficiency  for  the  work  it  was  intended  to  do. 

The  operation  was  conducted  in  a  specially  designed 
furnace,  in  which  the  carbon  was  raised  to  a  tempera- 

ture of  2.300  deg.  F.  in  contact  with  steam.  Iron  or 
steel  retorts,  especially  in  contact  with  carbon,  would 
break  down  long  before  this  temperature  was  reached; 
receptacles  of  fireclay  or  similar  refractory  material 
were  too  fragile  and  their  heat  conductivity  too  low.  It 
was  not  until  the  experimenters  tried  nichrome  that  a 
metal  was  found  capable  of  withstanding  the  high  tem- 

perature over  a  satisfactory  length  of  time. 
The  carbonizing  machinery  consisted  of  a  firebrick 

furnace,  within  which  was  placed  a  tube  of  nichrome, 
15  in.  inside  diameter,  l-in.  wall,  13  ft.  6  in.  in  length, 
and  weighing  1,850  lb.  Such  a  tube  may  be  seen  in 
Fig.  3.  This  tube  rested  upon  roller  supports  10  ft. 
apart,  and  lay  at  an  angle  of  about  10  deg.  from  the 
horizontal.  It  was  kept  in  continuous  rotation  during 
the  carbonizing  process  by  means  of  a  chain  and 
sprocket  at  one  end. 

Steps  or  vanes  of  nichrome  were  bolted  to  the  inner 
surface  of  the  tube  for  the  purpose  of  keeping  the 
contents  agitated,  and  steam  was  admitted  throughout 
the  length  of  the  tube  through  specially  constructed 
jets  of  the  same  metal.  These  revolving  retorts  were 
run  continuously,  producing  from  100  to  150  lb.  of 
charcoal  per  hour.  As  the  entire  central  section  of  the 
tube  was  held  at  a  dazzling  white  heat  all  the  time, 
it  is  small  wonder  that  the  life  of  such  a  tube  was 
but  five  or  six  weeks — though  there  is  a  record  of  one 
having  run  for  11  weeks  before  breaking  down. 

A  Pattern  Made  From  Odd  Material 
By  E.  a.  Dixie 

I  have  been  knocking  around  pattern  shops  and 
foundries  for  nearly  40  years  and  up  to  a  few  days 
ago  believed  I  was  familiar  with  all  the  pattern 

makers'  and  founders'  materials,  from  the  proverbial 
"molder's  thumb"  (always  referred  to  as  the  pattern 
used  when  the  casting  is  not  "to  pattern")  on  up  to 
some  particularly  fancy  molds,  which  were  gold  plated 
to  prevent  discoloration  of  the  plaster  which  was  ca.st 
in  them  by  a  Philadelphia  firm  of  near-meerschaum  pipe 
makers. 

On  the  boss  patternmaker's  bench  yesterday  I  saw 
the  pattern  shown  in  the  illustration.  A  customer 
brought  in  an  earthenware  bowl  which  he  wished  repro- 

duced in  iron,  but  a  boss  was  to  be  cast  on  the  bottom. 
The  boss,  an  ordinary  1-in.  core  print  was  secured  to  the 
bowl  with  shellac  varnish.  The  varnish  was  applied  to 
both  the  bowl  and  the  print  and  allowed  to  dry  till  it 
was  very  "tacky"  when  the  print  was  applied  to  the 
bowl  and  the  varnish  allowed  to  set. 

PA>TTERN  M.\DE  FROM  AX  ODD  MATERIAL 

/ 
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The  Manufacture  of  Household  Appliances— III BY  J.  V.  HUNTER 
Western  Editor.  American  Machinist 

Work  of  the  character  dealt  with  in  this  article 
must  be  rapidly  machined  and  it  is  necessary  that 
the  fixtures  allow  the  placing  and  removal  of  the 
work  with  the  least  effort  on  the  part  of  the 
operator. 

(Part  II  was  puhlishi'd  in  last  iveek's  issue.) 

IN  the  plant  of  the  Hurley  Machine  Co.,  Chicago,  111., 

manufacturer  of  the  Thor  line  of  household  appli- 

ances, many  of  the  castings  that  require  lathe  opera- 
tions are  handled  on  Potter  &  Johnson  manufacturing 

automatics,  of  which  two  men  usually  attend  a  battery 
of  six.  One  machine  for  work  on  the  gear  housing  of  the 

,  wringer  is  shown  ready  for  operation  in  Fig.  14.  A 
pneumatic  chuck  is  used  and  it  will  be  noted  that  the 
jaws  enclose  nearly  the  entire  casting. 

Several  of  the  larger  gear  housings  for  the  washing 

machines  are  also  finished  on  these  machines.  One  em- 
ploys a  Barker  wrenchless  chuck,  Fig.  15,  holding  the 

casting,  which  is  additionally  clamped  at  A.  Many  types 
of  chucks  are  found  on  these  machines,  but  the  ones 

having  labor  saving  features  are  in  decided  favor  with 
the  workmen,  who  are  operating  on  a  piecework 
schedule. 

Some  hand-operated  turret  lathes  fitted  with  air 
chucks  are  used  for  such  work  as  boring  and  facing  the 

hubs  of  gears.  Many  different  types  of  machines  are 
represented  in  the  gear  cutting  department.  The  Pratt 
&  Whitney  gang  milling  machine.  Fig.  16,  is  sho^ra 

roughing  out  eight  small  bevel  pinions  at  a  time,  pre- 
vious to  the  finishing  operation  in  a  Gleason  gear 

shaper. 
Milling  Operations 

Numbers  of  special  fixtures  have  been  designed  for 
milling  machine  operations  with  a  view  to  increasing 
Lhe  accuracy  and  production  on  work  of  this  character. 
A  small  drive  shaft,  A,  Fig.  17,  is  milled  with  a  square 
end,  and  for  this  operation  it  is  clamped  in  the  fixture 
B  by  the  chuck  which  is  tightened  by  a  quarter  turn  of 
the  spanner  wrench  C.  One  pass  through  the  cutters 
finishes  two  sides,  thereupon  the  clamping  screw  D  is 
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PIG.   15.      FINISHING  THE  GEAR  CASE 

loosened,  the  index  pin  E  withdrawn  and  the  chuck  re- 
volved 90  deg.  to  a  second  stop,  and  the  shaft  again  fed 

into  the  cutters  to  finish  the  other  two  sides. 

The  keyways  in  six  of  these  same  shafts  are  cut 

simultaneously  while  they  are  held  in  a  fixture  on  a  mill- 
ing machine,  as  in  Fig.  18.  The  shafts  lie  in  V-grooves, 

parallel  with  the  fixture,  and  are  clamped  by  the  T-head 
studs  A,  which  are  drawn  down  in  pairs  by  the  levers 
B  beneath  the  fixture. 

The  ends  of  the  collars  A,  Fig.  19,  are  milled  by  using 

the  indexing  fixture  and  milling  cutters  shown  in  the 
illustration  leaving  the  rib  B.  The  collars  are  placed  in 
pairs  on  the  studs  C  and  clamped  by  the  cross  bars  D. 
The  fixture  is  indexed  by  drawing  the  index  pin  E  and 

loosening  the  center  tightening  clamp  F.  Each  movei- 

ment  brings  a  fresh  pair  of  collars  in  line  with  the  cut;- 
ters  and  while  they  are  acting  the  operator  removes  a 
finished  set  and  replaces  it  with  fresh  ones. 

The  polishing  shoe  of  the  ironing  machines  is  a  long 
thin  casting  which  must  be  finished  on  the  inner  face  to 
a  smooth  polished  surface  so  that  it  will  impart  the 

proper  degree  of  gloss  to  the  laundered  pieces.  This 
surface  is  obtained  by  first  milling  to  sufficient  depth  to 
get  a  clean  surface  and  later  by  polishing  on  a  fine  grit 
rag-wheel  and  felt  buff.  Preliminary  to  the  milling 
operation  the  inside  faces  of  the  castings  are  smoothed 

off  by  the  portable  flexible-shaft  grinding  machine 
shown  in  Fig.  20. 

The  milling  operation  is  done  on  an  Ingersoll  planer- 
type  milling  machine.   Fig.   21.     The   flexible  nature 

FIG.  14.      OPEKATIOXS  OX  A  BEVEL-GEAR  HOUSING 
Vie:,  ic.     norGiiixG  r.i;vEL  nxiox.s 
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FIG.  20.    SMOOTHING  A  CASTING  BEFORE  MILLING 

FIG.   19.     AN  INDEXING  FiXT'Ei: 

FIG.    21.      JIILLIXG   THE   FACE    OF  AN   IRONING    SHOE 

-s 

^^^^^^^^^K (S^b 

^^^^^^^Hh^5P
«| 
f^SH 

FIG.   22.     SOLDERING  RIBS  ON  CYLINDER  COVERS 

FIG.    23.      SPOT    WELDING    VANES    ON   FANS FIG.  24.     W'F;LDING  FAN  BODIES 
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FIG.  23. SEAMING  FLANGE.S  OP  PAN  BODIES  AND 
NOZZLES 

of  the  casting  necessitates  that  it  be  supported  at 
close  intervals  throughout  its  length  and  the  illustra- 

tion shows  the  fixtures  with  its  numerous  clamping  and 
supporting  brackets.  A  large  inserted-tooth  cutter 
finishes  the  entire  surface,  including  one  edge,  at  a  single 
pass  through  the  machine.  To  clear  the  chips  from  the 
cutters  a  powerful  blast  of  low-pressure  air  is  sent 
through  the  flexible  tube  A.  Some  of  the  small  units  are 
assembled  to  make  them  more  convenient  for  quick 
work  when  they  go  to  the  final  major  assembling  opera- 

tions. Many  little  devices  are  used  for  so  positioning 
the  parts  that  there  will  be  no  fitting  trouble  later  on. 

i 
FIG.    27.     A  TESTING  STAND 

FIG,  26.     BUILDING  CYLINDERS  FOR  WASHING  MACHINES 

A  simple  fixture  for  soldering  ribs  on  the  insides  of 
metal  cylinder  covers  for  washing  machines  is  shown 
in  Fig.  22.  A  few  wooden  pieces  held  together  by  metal 
strips  serve  to  hold  the  ribs  in  their  proper  position 
while  the  operator  solders  them  in  place.  This  device 
also  insures  that  the  heat  of  the  soldering  iron  will  not 
cause  the  ribs  to  spring  away  from  the  cover  so  that  the 
joint  will  loosen  before  the  solder  has  a  chance  to  set. 

The  vanes  for  vacuum  cleaner  fans  are  attached  to 

the  web  as  indicated  at  A,  Fig.  23,  by  a  series  of  spot- 
welds  through  their  flanges  which  secure  them  along 
almost  their  entire  length.  The  results  obtained  are 
more  secure  than  if  small  rivets  were  used. 

The  fan  bodies  are  made  of  two  steel  stampings,  A, 
Fig.  24,  placed  together  and  the  seams  welded  with  an 
oxy-acetylene  torch.  The  two  pieces  are  placed  in  a  fix- 

ture that  holds  their  edges  in  alignment.  Two  hollow 
castings  B  and  C  enclose  the  stampings  with  the  excep- 

tion of  an  open  space  of  half  an  inch  along  the  seam 
which  is  left  to  give  the  operator  room  to  operate  his 
torch  for  the  seam  weld.  The  container  castings  are  a 
sliding  fit  on  the  arbor  D,  and  the  operator  removes  the 
pilot  E  and  the  container  B  to  place  the  stampings  in 
position.  In  closing  the  fixture  the  pilot  wheel  draws 
up  on  the  threaded  end  of  the  arbor  and  brings  pressure 
to  bear  against  the  inside  castings,  forcing  it  against 
the  spring  F.  The  spring  insures  constant  pressure  on 
the  work  preventing  it  from  either  jarring  loose  or 
buckling  from  too  great  pressure  due  to  the  expansion 
caused  by  the  heat. 

The  operator  can  revolve  the  work  on  the  arbor 
as  he  progresses  along  the  seam,  by  means  of  the  small 
spoke  handles  G  in  the  casting. 

FIG.   28.     INSPECTION  OP  FINI.SIIED  MACHINES 
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The  nozzle  A,  Fig.  25,  is  made  of  two  stampings 
welded  in  a  similar  manner.  After  welding,  the  part 
is  taken  to  a  grinding  wheel  where  the  surplus  metal 
left  on  the  seam  is  ground  off  preparatory  to  plating. 

The  nozzle  together  with  the  fan  housing  B,  is  placed 
on  the  anvil  C  of  the  staking  press  D,  where  the  fix- 

ture holds  them  in  alignment  while  the  flanges  on 
these  two  parts  are  seamed  together  by  a  die  carried 
on  the  plunger.  Several  heavy  blows  with  a  sledge  on 
the  copper  head  of  the  plunger  are  required  to  complete 
the  operation. 

The  wood  cylinders  of  washing  machines  are  made  of 
maple  and  are  assembled  in  lots  of  twenty  by  two  work- 

men, Fig.  26,  and  one  operation  is  followed  through  the 
whole  lot  before  the  workmen  turn  to  the  next  opera- 

tion. As  here  shown  the  trunnion  casting  and  the  lock 
which  secures  the  cylinder  in  the  tub  are  being  fitted  on. 

A  stand  for  a  running  test  on  the  operating  mechan- 
ism of  the  wooden-tub  washers.  Fig.  27,  serves  to  hold 

two  units  while  they  are  driven  during  the  test  by  the 
motor  A  mounted  on  the  rear  of  the  frame.  The  final 
assembling  is  group  work  and  one  unit  is  placed  on  each 
machine  before  proceeding  to  place  the  next  unit  on  any 
machine  of  the  group. 

Larger  groups  are  handled  when  assembling  the 
smaller  household  units,  Fig.  28,  and  as  here  shown  the 
assembly  is  practically  completed,  and  the  inspectors 
are  engaged  in  testing  the  operation  of  the  gear  mech- 

anism. The  workman  at  the  right  has  fitted  up  a  small 
stool,  A,  with  casters,  and  on  this  he  is  able  to  push 
himself  from  one  machine  to  the  next  as  he  proceeds 
with  his  inspection. 

After  assembly,  inspection  and  cleaning,  the  machines 
are  given  their  coats  of  paint  by  spraying. 

Sidelights  on  Automobile  Building 
By  I.  B.  Rich 

THERE  are  several  phases  of  the  automobile-build- 
ing game  which  are  not  only  of  interest  to  the 

engineer,  but  which  have  a  direct  bearing  on  the  ques- 
tion of  manufacturing  equipment,  getting  back  in  this 

way  to  the  machine-tool  field.  The  inability  to  secure 
steel  and  other  materials  has  reduced  the  output  of  many 
automobile  builders  from  50  to  60  per  cent  of  their  esti- 

mates. Others  have  speeded  production  methods  so  suc- 
cessfully that  they  could  exceed  their  estimates  con- 
siderably if  material  was  obtainable. 

Steel,  however,  is  not  the  only  thing  which  is  holding 
up  production.  Glass  for  windshields  and  windows  of 
closed  bodies  is  also  very  scarce.  In  fact  the  demand 
by  the  automobile  builders  has  made  it  almost  impos- 

sible for  builders  of  dwellings  and  office  buildings  to 
secure  sufficient  glass  for  their  needs.  Another  great 
shortage  is  in  malleable-iron  castings,  which  are  so 
largely  used  in  motor  truck  work  for  rear-axle  housings 
and  similar  parts.  Several  thousand  tons  a  month  are 
needed  in  and  around  Detroit,  as  the  malleable  capacity 
of  the  country  seems  to  be  completely  taken  up.  In 
some  cases  this  is  leading  to  the  substitution  of  sheet- 
metal  parts,  and  the  change,  once  made  with  its  initial 
expense  for  dies,  means  that  the  malleable-iron  field 
will  lose  this  business  permanently. 

If  the  aluminum-alloy  foundries  were  not  themselves 
so  full  of  work,  it  is  quite  probable  that  this  would  be 
their  chance  to  take  over  many  parts  which  we  have 

heretofore  made  of  iron  and  steel  castings,  in  spite  of 
the  increased  cost.  The  new  aluminum  alloys  under 
various  trade  names  are  so  much  stronger  than  we  used 
to  believe  possible,  that  they  are  being  used  to  some 
extent  for  rear-axle  housings  and  wheel  centers  on 
heavy  truck  work.  This  has  the  advantage  of  reducing 
the  unsprung  weight  which  saves  tires  and  fuel  expenses. 

The  use  of  aluminum  in  motor  work  is  a  disputed 
point  among  automotive  engineers,  its  use  in  pistons 
being  the  place  where  pro  and  con  arguments  wax 
hottest.  Its  opponents  point  to  the  makers  who  have 
tried  aluminum  pistons  and  have  abandoned  them  for 
the  old  standby,  cast  iron.  On  the  other  hand,  aluminum 
pistons  are  being  used  under  the  extreme  heat  condi- 

tions in  the  Franklin  Motor  and  both  the  Essex  and 
Oakland  are  also  using  them  in  water-cooled  motors, 
while  Marmon  uses  a  combination  of  aluminum  and 
cast  iron.  Then  too,  nearly  all  airplane  motors,  both  in 
this  country  and  elsewhere,  use  aluminum  pistons. 

But,  whatever  the  outcome,  the  advantage  of  light 
pistons  are  admitted  and  advocates  of  cast  iron  are  try- 

ing to  reduce  weight  as  much  as  possible.  British  prac- 
tice has  long  been  toward  light  pistons,  some  of  the  small 

motors  of  1914  having  cast-iron  pistons  of  extremely 
light  construction,  a  few  of  them  being  machined  all  over 
except  for  the  piston  pin  bosses.  Forged-steel  pistons 
were  also  tried,  but  were  not  much  lighter  than  cast- 
iron  in  the  small  diameters  used  in  England.  Forged 
and  welded  pistons  have  also  been  experimented  with 
over  here  as  well  as  pistons  of  the  skeleton  and  slipper 
types.  Experiments  seem  to  show  that  lightening  the 
pistons  adds  appreciably  to  the  effective  power  delivered 
by  the  motor,  which  is  a  point  to  be  carefully  considered. 

The  desire  for  lightness  is  also  leading  '■o  better  steel 
alloys  so  as  to  allow  of  lighter  sections  and  even  some 
of  the  medium-priced  cars  are  now  machining  the  con- 

necting rods  all  over,  in  order  to  secure  minimum 
weight  and  aid  in  securing  a  good  running  balance. 
Experiments  with  molybdenum  steel  indicate  that  it 
is  much  better  in  every  way  than  previous  alloys  and 
it  is  expected  that  advocates  of  light,  thoroughly  high- 
grade  cars  will  make  use  of  it  to  secure  maximum 
strength  with  minimum  weight.  With  this  material,  it 
is  believed  that  a  comparatively  large  five-passenger  car 
can  be  kept  very  close  to  2,000  lb.  in  weight. 
Aluminum  alloys  are  also  being  experimented  with, 

particularly  in  forgings  for  parts  where  the  reciprocat- 
ing weight  is  so  important.  These  experiments  are  not 

being  confined  to  the  higher  priced  cars  but  are  being 
carried  out  in  motors  of  even  small  powers  and  low 
prices.  With  the  tendency  toward  higher-speed  motors, 
the  question  of  balancing  becomes  more  acute,  as  does 
also  the  necessity  for  smooth-running  motors.  In  spite 
of  this  there  are  comparatively  few  motor  builders 
who  test  the  crankshaft  and  assembled  units  for  running 
balance.  The  contention  is  made  by  some  that  running 
balance  machines  are  of  little  use  at  speeds  over  500 
r.p.m.,  but  this  does  not  seem  to  be  borne  out  by  the 
experience  of  builders  of  other  kinds  of  machinerj'. 
There  is,  however,  a  growing  belief  among  engineers 
that  the  use  of  a  running  balance  machine  is  the  only 
way  in  which  satisfactory  results  can  be  secured,  as  even 
slight  variations  in  the  density  of  metal  in  various  parts 
of  the  crankshaft,  or  the  parts  which  go  with  it,  make 
a  decided  difference  in  the  final  balance  of  the  motor 
itself.  It  also  plays  an  important  part  in  the  life  of 
crankshaft  bearings. 
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A  Special  Fixture  for  Milling  Rails  for 
Automobile  Frames 

By  R.  a.  WILSON 

Thin  article  tells  how  a  standard  machine,  by  the 

use  of  a  special  fixture,  vxls  adapted  to  large- 
scale  production  work  upon  one  part  of  an  auto- 

mobile frame.  The  method  of  operation  is  a  little 

unusual  as  it  makes  use  of  a  "floating  arbor"  for 
holding  the  cutters. 

IN  THE  manufacture  of  the  Autocar  2-ton  truck  an 
unusual  type  of  fixture  is  used  for  milling  the  flanges 

of  the  frame  rails,  which  are  pressed  chrome-nickel 
steel  channels.  The  tops  of  the  flanges  are  milled  to 
maintain  a  uniform  height,  since  they  must  be  flush 
with  the  wooden  rail  which  is  pressed  in  between  them, 
as  shown  in  Fig.   l; 

In  order  to  give  clearance  for  the  radii  in  the  corners 
of  several  brackets  it  is  also  necessary  to  chamfer  the 
tops  of  the  flanges  at  several  points.  The  operation  of 
chamfering  the  rails  under  the  old  method  of  grinding 
was  slow  and  difficult.    To  increase  the  production  and 

FIG.  1. SECTION  OP  RAIL  USED  IN  FRAME  OP  THE 
AUTOCAR 

improve  the  quality  of  work  a  fixture  was  designed 
which  would  mill  off  the  tops  of  the  flanges  and  chamfer 
them  at  the  proper  points  simultaneously.  Fig.  1  shows 
a  section  through  the  frame  rail  at  one  of  the  cham- 

fered points. 
Fig.  2  shows  a  photograph  of  the  machine  and  fixture 

for  doing  this  work.  A  is  the  body  of  the  fixture,  B  the 
cutters  and  C  the  carriage  for  holding  the  rails,  which 
is  supported  by  the  two  rollers  D  at  each  end.  S  is  a 
sheet-metal  trough  which  collects  the  cutter  coolant  and 
returns  it  to  the  pan  underneath  the  machine. 

Fig.  3  is  a  sectional  view  looking  along  the  length 
of  the  fixture  from  the  right  side  of  the  machine.  Z  is 
the  arbor,  A  the  body  of  the  fixture,  U  the  table  of  the 
milling  machine,  V  the  saddle  and  W  the  side  of  the 
knee  of  the  machine.  It  may  be  noted  here  that  the 
fixture  does  not  change  position  and  that  during  opera- 

tion neither  the  knee,  saddle  nor  table  m.ove. 
The  body  of  the  fixture  A,  Fig.  3,  is  a  casting  of 

rectangular  box  construction  and  is  securely  bolted  to 
the  table  of  an  Aurora  milling  machine  of  early  design. 
The  rail  to  be  milled  is  mounted  in  the  carriage  B,  Figs. 

3  and  4.  Referring  to  Fig.  4,  the  rail  A  is  located  end- 
wise by  the  fixed  stops  C  and  secured  in  this  posi- 

tion by  the  clamps  D.  The  carriage  consists  of  a  flat 
machine-steel  plate  B  which  is  somewhat  longer  than 

FIG.   2. MACHINE  AND  FIXTURE  USED  FOR  MILLING 
FRAME  RAILS 

the  frame  rails,  and  to  which  angle  irons  are  bolted, 
the  upper  ones  for  retaining  the  rails  and  the  lower  ones 
for  carrying  the  rack  and  the  cam  plates. 

The  carriage  is  propelled  through  the  milled  opening 

in  the  top  of  fixture  A,  Fig.  3,  by  the  spur  gear  C  mesh- 
ing with  rack  D  on  the  carriage,  and  it  is  held  down  by 

the  machine-steel  strips  E  which  are  bolted  to  the  cast- 
ing.   The  spur  gear  C  derives  its  motion  from  a  train 

CE 

^»w;         I      I    •  I    'M  I — r'-TT   1   '   ^'-^ 

3 

FIG.    3.      SECTION    SHOWING    THE    FEED    MECHANISM    OF 
THE  CARRIAGE 
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of  gears  consisting  of  the  two  miter  gears  F  and  G,  the 
spur  gears  H  and  /,  the  latter  of  which  meshes  with  the 
large  spur  gear  /  on  the  worm-wheel  shaft,  which 
formerly  drove  the  lead  screw  of  the  milling  machine. 

Method  of  Operation 

When  operating,  the  carriage  is  run  all  the  way  to 
the  right  cf  the  arbor  Z,  which  carries  two  standard 
3-in.  diameter,  1-in.  face  milling  cutters  N  and  two 
special  SJ-in,  diameter,  24-tooth  bevel  milling  cutters  S. 
A  rail  is  then  inserted  and  clamped  in  the  carriage  and 
the  power  feed  is  engaged  by  bringing  worm  K  in 
engagement  with  wormwheel  L  by  means  of  lever  M. 

FIG.   4.     METHOD  OP  FASTENING  THE  RAILS   TO  THE 
CARRIAGE 

The  carriage  passes  under  the  milling  cutters  N  and 

only  the  top  edges  of  the  rail  are  milled  until  the  cam- 
plate  O  engages  the  hardened  plunger  P,  which  is 
moved  outward.  This  exerts  a  pressure  upon  the  fork 
Q,  which  carries  two  steel  blocks  running  in  the  groove 
of  the  hardened-steel  collar  R.  This  action  forces  the 
arbor  in  toward  the  rail  an  amount  equal  to  the  thick- 

ness of  the  camplate,  thus  bringing  the  bevel  milling 
cutter  Sf  in  contact  with  the  rail  and  holding  it  there 
until  the  camplate  passes  out  from  beneath  the  plunger 
P.  The  action  of  the  spring  T  pulls  the  arbor  back  to 
its  normal  position,  where  it  remains  until  the  next 

camplate  engages  the  plunger  P.  This  floating  arbor  Z 
slides  in  and  out  in  a  keyed  driving  sleeve  Y,  which  is 
screwed  to  the  spindle  of  the  milling  machine. 

When  the  rail  has  passed  out  from  beneath  the  cutters 
the  feed  lever  M  is  disengaged,  the  carriage  rapidly 

returned  to  its  starting  position  by  means  of  a  hand- 
wheel,  and  the  operation  is  repeated  with  a  new  rail. 
This  handwheel  is  geared  to  the  shaft  upon  which 
the  gears  G  and  H  are  mounted,  and  is  shown  at  F  in 
Fig.  2. 

The  Rails  Are  Right  and  Left  Hand 

The  rails  are  right  and  left  hand,  due  to  the  fact  that 
the  right-hand  rail  is  chamfered  in  two  places  and  the 
left-hand  rail  in  but  one  place.  This  necessitates  the 
placing  of  cams  on  each  side  of  the  carriage,  two  for 
the  right-hand  rail  on  one  side  and  one  for  the  left-hand 
rail  on  the  other. 

The  rails  are  run  through  in  lots  of  three  hundred 
rights  and  three  hundred  lefts.  After  milling  three 
hundred  right-hand  rails  the  plunger  P,  Fig.  3,  is  with- 

drawn and  inserted  in  a  hole  provided  for  it  in  the  front 
side  of  casting  A.  The  bracket  X,  carrying  the  shift 
forks  Q,  is  next  removed  and  bolted  on  the  front  of  the 
casting  preparatory  to  milling  the  three  hundred  left- 
hand  rails. 

The  production  capacity  of  this  machine  is  fifty-five 
rails  per  ten-hour  day. 

A  Quick-Release  Screw  for  Jigs 
By  John  Wood 

The  accompanying  drawing  shows  a  quick-acting 
screw  that  is  very  simple  and  efficient.  I  use  this  form 
of  screw  whenever  possible  on  all  jigs  or  fixtures  where 
the  placing  or  removing  of  work  necessitates  backing 
out  the  screws  for  any  considerable  distance. 

It  is  very  simple  to  make,  as  it  consists  of  but  two 
parts  and  a  few  stock  screws.  The  dimensions  of  the 
parts  depend  upon  the  conditions  to  be  met  in  each  case> 

A  represents  the  wall  of  the  jig  or  fixture,  through 
which  a  smooth  hole  is  bored  and  reamed  at  the  point 
and  in  the  direction  at  which  the  screw  is  to  be  located. 

B  is  the  nut,  drilled  and  tapped  for  the  knurled-head 
screw  C  and  finished  on  the  outside  to  a  neat  sliding  fit 
in  the  hole  at  A.  The  screw  must  be  nicely  fitted  to  the 
nut  B  so  that  though  it  turns  easily  in  the  thread  it  will 
turn  less  easily  than  the  nut  itself  turns  in  A.  It  is 
upon  the  nicety  of  these  fits  that  the  smooth  working 
of  the  device  depends. 

The  nut  B  is  split  longitudinally  and  three  small  fillis- 
ter-head screws  let  into  it  in  the  manner  shown,  so  that 

the  two  outer  screws  act  to  close  the  nut  and  the  center 
screws  to  open  it;  thus  by  these  screws  the  friction  of 
the  nut  upon  the  screw  C  may  be  readily  adjusted. 

An  L-shaped  slot  (with  the  short  side  of  the  L  re- 
versed) is  made  upon  the  outer  surface  of  the  nut  B,  the 

long  side  of  the  slot  being  paralled  with  the  axis  of  the 
nut.  A  small  headless,  dowel-pointed  screw  is  tapped 
into  the  wall  of  the  jig  so  that  the  dowel  point  enters 
the  slot  in  the  nut  when  the  device  is  assembled. 

The  dowel  screw  must  fit  rather  tightly  in  its  thread 
so  that  though  it  extends  into  the  slot  in  the  nut  it  does 
not  bind  the  latter  and  will  not  work  loose  because  of 
having  no  bearing  endwise. 

The  operation  of  the  device  is  obvious.  The  nut  is 
pushed  in  until  the  dowel  reaches  the  right-angled  turn 
in  the  slot;  then  the  screw  C  is  turned  in  until  it  bears 

A  quick-acting  jig  screw 

upon  the  work.  The  first  rotative  movement  is,  of 
course,  of  the  nut,  which  turns  until  the  end  of  the 
shorter  slot  stops  against  the  dowel,  after  which  the 
screw  turns  forward  until  it  bears  against  the  work, 
the  thrust  of  the  screw  being  borne  by  the  dowel. 

To  release  the  work  the  screw  is  turned  back.  The 
first  movement  is  of  the  screw  within  the  nut  until  the 
pressure  against  the  dowel  is  released;  then  the  nut 
turns  back  until  the  dowel  stops  it  at  the  angle  of  the 
slot,  when  the  nut  and  screw  may  be  drawn  out  for  the 
length  of  the  long  side  of  the  slot. 
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Practical  Methods  of  Appraisal 
By  L.  L.  THWING 

If  there  is  any  one  thing  that  is  difficult  to  get 
two  or  more  men  to  agree  on,  it  is  the  value  of 
second-hand  machinery.  In  this  article  the 
author  gives  the  results  of  his  experiences  in 
the  appraisal  of  used  machine  tools. 

^PPRAISALS  are  made  for  various  reasons,  such 
/\  as  insurance,  income  tax  reports,  mortgage  or 

J.  X  sale,  or  for  determining  the  depreciation  factor 
in  costs.  The  basis  of  valuation  varies  according  to 
the  purpose  of  the  appraisal.  Overhead  is  usually 
based  on  original  cost,  income-tax  reports  on  value  as  of 
a  certain  date  (for  purchases  prior  to  that  date), 
while  insurance  values  are  based  on  replacement  costs. 

In  all  cases,  however,  the  factor  of  depreciation  ap- 
pears as  a  necessary  part  of  the  investigation.  The 

existence  of  depreciation  is  universally  admitted,  but 
on  account  of  the  difficulty  of  measuring  it  accurately, 
many  shops  make  only  a  perfunctory  effort  to  measure  it 
at  all.  Depreciation  is  not  an  exact  science,  as  its 
findings  are  more  strongly  colored  by  the  personal 
equation  of  judgment  than  by  the  direct  application 
of  known  facts.  In  this  respect  it  does  not  differ  from 
many  engineering  problems,  except  that  the  latter  are 
worked  out  by  engineers,  while  the  former  is  generally 
in  the  hands  of  accountants.  Depreciation  of  any 

specific  group  of  equipment  such  as  machine  tools  in- 
volves a  knowledge  of  physical  detail,  and  the  particular 

production  problems  of  the  shop  where  they  are  located. 
It  is  dependent  on  information  that  can  only  be  secured 
in  the  shop. 

Inventory  of  Equipment 

An  appraisal  includes  an  inventory  of  equipment, 
priced  at  either  replacement  or  cost  values,  and  a  de- 

preciated value,  which  represents  the  actual  or  sound 
value  at  the  time  of  the  appraisal.  In  a  going  concern 
the  usual  elements  of  depreciation  are  wear,  obsolescence 
and  lack  of  utility.  The  actual  work  should  proceed 
as  follows:  first  an  inventory  with  date  of  installation; 

second,  cost  of  replacement  values  erected;  third,  de- 
preciation and  resultant  valuation.  An  inventory  is 

simply  a  list  of  machine  tools  or  other  equipment  with 
sufficient  description  to  identify  the  various  items. 
Describe  the  things  that  affect  the  cost,  the  unusual 
features  rather  than  the  features  that  are  too  generally 
known  to  need  description.  It  is  not  necessary  to  tell 
what  features  a  machine  does  not  have,  unless  such  an 
omission  is  a  departure  from  usual  practice. 

Nearly  all  machine  tools  are  rated  by  arbitrary  num- 
bers, or  by  one  or  more  of  the  dimensions  of  the 

maximum-sized  piece  that  can  be  machined. 
Age  is  not  prima  facie  evidence  of  wear  but  it  implies 

it.  Ten  years  difference  in  age  presupposes  additional 
wear,  and  may  be  said  to  put  the  burden  of  proof 
on  the  older  machine.  The  office  records  will  show  the 
date  of  purchase  or  invoice  for  a  large  proportion 
of  the  machines,  but  if  for  any  reason  this  is  not  the 
case,  inspection  and  the  testimony  of  the  shop  men  is  the 
only  recourse.  Serial  numbers,  if  they  are  found,  can 
be  used,  if  it  is  desired  to  go  to  the  trouble  and  expense 
of  writing  to  the  manufacturers.     To  tell  the  age  of 

a  machine  by  inspection  is  not  easy.  It  can  be  done 
approximately  only  by  those  who  have  handled  the 
machine  tools  for  years.  The  second-hand  dealers  can 
do  this  better  than  any  other  class  of  men.  It  is 
doubtful  if  the  manufacturer  himself  could  al^^ays  tell 
the  age  of  one  of  his  own  machines,  except  through  the 
serial  numbers. 

Natural  advance  in  the  art,  and  the  advent  of  high- 
speed steel,  have  made  many  changes  in  design  of 

machine  tools  in  the  past  20  years.  Few  of  these, 
however,  effect  a  radical  change  in  the  appearance  of 
the  machine.  AH  geared  feeds,  drives  and  gear  guards 
are  the  most  easily  noticed,  but  there  are  many  others 
that  are  apparent  to  a  man  who  is  interested  in  the 
evolution  of  machine  tools  a,nd  has  taken  the  trouble  to 
inform  himself. 

The  Value  op  a  New  Machine 

The  value  of  a  new  machine  is  its  current  selling 
price  plus  transportation  and  erection  charges.  Any 
war-time  bonus  in  addition  to  this  is  not  value.  The 

manufacturer's  price  is  the  only  basis  for  replacement 
value,  and  the  only  way  to  secure  this  is  through 
him  or  his  agents.  The  additional  items  of  freight, 
trucking,  handling  and  installation  may  be  included  as 
one  item  and  figured  as  a  percentage  of  the  cost.  This  is 
in  fact  the  usual  way,  if  not  the  most  accurate.  Without 
going  to  either  extreme,  such  as  bench  precision  lathes 
on  one  hand,  or  billet  shears  on  the  other,  this  per- 

centage will  be  between  3  and  4  per  cent  of  the  cost 
for  normal  conditions. 

If  the  appraiser  will  consider  that  the  erection  cost 
of  a  $2,000  planer  will  be  three  of  four  times  as  much 
as  for  a  single-pulley-drive  milling  machine  costing  the 
same,  this  method  will  be  sufficiently  accurate.  If, 
however,  the  shop  records  show  these  costs,  they  should 
certainly  be  used. 

Having  completed  the  list  of  machines  with  their 
actual  or  estimated  age,  together  with  the  cost  or  re- 

placement value  (new)  ;  depreciation  for  wear,  obsoles- 
cence and  lack  of  utility  are  next  in  order.  It  is  on  the 

whole  better  to  make  a  separate  item  for  each  of  these 
factors  as  they  will  have  different  rates  of  change. 
A  machine  is  sure  to  be  worn  more  a  year  from  now, 
but  it  may  be  no  more  obsolescent.  If  the  appraiser 

is  familiar  with  the  shop's  production  problems,  these 
factors  may  be  considered  at  the  same  time,  but  it 
behooves  an  outsider  to  move  slowly  in  matters  of 
obsolescence  and  lack  of  utility,  and  if  a  separate 
item  is  made  for  each  factor,  the  last  two  can  be 
checked  over  with  the  superintendent. 

As  a  matter  of  practice  the  bearings,  feed  screws, 
gears,  etc.,  should  be  tested  for  backlash;  broken  or 
imperfectly  repaired  parts  inspected;  the  age  of  the 
machine  should  be  considered  together  with  the  policy 
and  practice  of  the  company  in  regard  to  repairs.  The 
opinion  of  the  operator,  the  gang  boss  and  the  foreman 
should  be  solicited,  and  checked  against  the  facts  deter- 

mined by  inspection. 
In  a  well-conducted  shop,  where  repairs  are  promptly 

made,  the  depreciation  from  wear  alone  will  not  ac- 
cumulate faster  than  2  or  3  per  cent  a  year.  It  is 

more  likely  to  be  obsolescence  than  wear  that  puts  a 
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machine  on  the  scrap  pile.  A  superintendent  will  hardly 

retain  in  active  service  a  machine  whose  production 

is  curtailed  40  per  cent  by  wear  alone.  He  will  either 

repair  it,  replace  it,  or  move  it  to  sonie  other  part 

of  the  shop  where  the  demands  on  it  will  not  be  so 
heavy. 

As  a  check  on  depreciation,  estimate  the  cost  of  re- 

pairs necessary  to  put  the  machine  in  first-class  con- 
dition, and  in  doing  this  the  facilities  of  the  owner  for 

such  work  should  be  considered.  Repairs  can  be  afforded 

when  adequate  facilities  exist  in  the  shop,  but  if  not, 

repairs  other  than  replacements  of  worn  parts  that  can 

be  supplied  by  the  manufacturer  are  not  usually  war- ranted. 

A  machine  whose  annual  repair  bill  is  heavy  is  of 

diminishing  value  to  its  owner  in  proportion  to  the 

cost  of  upkeep,  but  it  is  not  the  function  of  the  ap- 
praiser to  consider  this.  The  cost  of  repairs  has  gone 

into  overhead  expense,  and  should  not  be  deducted 
from  the  value  of  the  machine. 

In  the  case  of  a  machine  so  old  that  its  original  cost 

cannot  be  estimated  with  reasonable  accuracy,  it  is 

manifestly  better  to  give  it  a  net  value,  rather  than  go 

through  the  form  of  deducting  a  carefully  considered 

depreciation  from  an  inaccurate  cost. 

Obsolescence 

Obsolescence  is  the  next  factor  for  consideration 

and  is  estimated  by  comparing  the  machine  with  the 
most  modern  machine  on  the  market.  In  the  case  of 

wear  it  is  a  question  of  comparison  with  a  fixed 

quantity;  in  the  case  of  obsolescence,  a  comparison 
with  a  variable.  The  physical  condition  of  a  machine 

is  the  same  irrespective  of  other  conditions,  while  the 

degree  of  obsolescence  is  vitally  affected  by  circum- 
stances and  is  a  matter  of  deduction  from  variously 

acquired  information  and  opinion.  The  first  and  most 
important  suggestion  is:  Get  all  possible  information 
and  assistance  from  the  production  department.  It 
can  be  safely  assumed  that  this  department  knows  the 
weak  places  in  its  equipment  better  than  anyone  else. 

There  is  "style"  to  machinery,  and  an  1880  design 
is  likely  to  suggest  obsolescence  strongly,  when  as  a 
matter  of  fact  the  machine  may  be  a  better  productive 
unit  thav;  it  appears  to  be. 

In  19i6,  there  was  in  active  service  in  a  well-equipped 
machine  shop  an  old  chain-feed  lathe  so  old  that  no 
one  would  attempt  to  give  its  age.  It  was  then — and 
probably  is  today — standing  in  the  carpenter  shop  be- 

side a  new,  modern  wood-turning  lathe.  It  was  used 
for  turning  wooden  rolls  up  to  40  x  2  in.  The  original 
feed  mechanism  had  been  replaced  by  a  belt  drive 
giving  a  coarser  feed  to  the  carriage,  but  was  otherwise 
the  same  as  when  it  was  built.  The  work  that  it  turned 
out  was  light  and  it  was  not  used  all  the  time.  The 
operator  preferred  it  to  the  new  lathe  because  the 
carriage  was  lighter  and  was  controlled  by  handwheel 
at  the  head  end  of  the  lathe;  consequently,  it  could  be 
returned  easily  and  quickly  at  the  end  of  the  cut.  He 
preferred  it  because  he  was  used  to  it.  The  new 
lathe  could  cut  the  time  on  heavier  rolls,  but  not  on 
the  smaller  ones.  To  what  extent,  then,  is  the  old 
lathe  obsolete?  To  decide  this  question  it  must  be  com- 

pared with  another  lathe  that  will  do  the  same  work 
as  well  or  better.  A  second-hand  engine  lathe  of  more 
modem  construction  would  not  do  it  without  some 
changes  to  the  feed  and  the  bearings  might  give  trouble 
if  run  at  high  speed,  so  that  the  best  machine  to  re- 

place it  would  be  a  light  patternmaker's  lathe,  which 
would  probably  cost  today  about  ?350.  This  would  be 
a  better  all-round  machine,  but  it  would  turn  the  rolls 
no  better,  and  probably  no  quicker.  It  should  be  con- 

sidered, however,  that  the  utility  of  the  old  lathe  depends 
entirely  on  the  demand  for  small  wooden  rolls.  If  it 
should  happen  that  these  were  replaced  by  rolls  made 
from  tubing  or  sheet  iron  (as  has  actually  been  done 
with  larger  rolls),  then  the  value  drops  at  once  to  scrap. 
After  giving  these  factors  proper  consideration,  a  net 
value  of  $175  might  be  given  to  this  machine. 

The  last  factor  in  depreciation  is  lack  of  utility. 
Is  the  machine  under  consideration  useful  to  its  owner 
irrespective  of  mechanical  condition  or  design?  It  is 
obvious  that  even  a  new  machine  is  of  no  value  as  a 
productive  unit  unless  its  oviTier  either  has,  or  expects 
to  have,  suitable  work  for  it.  There  are,  for  example, 
a  number  of  special-purpose  machines  that  were  used 
in  munition  factories  that  are  practically  useless  today. 
There  are  other  machines  that  have  only  a  limited  sale  in 
peace  times,  but  were  used  extensively  for  war  work. 
Gun-barrel  drilling  machines,  rotary  cutting-off  ma- 

chines and  profiling  machines  are  examples  ot  this 
latter  class  if  the  owner  has  no  work  for  them.  In 

such  cases  the  only  value  of  the  machines  is  their  com- 
mercial value,  or  their  value  to  the  second-hand  dealer, 

increased  in  proportion  to  the  possibility  of  their  again 
being  used  by  the  owner.  Here  again  the  advice  of  the 
shop  man  is  invaluable,  particularly  in  the  case  of 
standard  tools  that  may  be  temporarily  idle.  If  he 
has  decided  to  sell  said  machines  they  have  one  value; 
if  he  intends  to  put  them  into  production  they  have 
another. 

Other  Factors  to  Be  Considered 

In  addition  to  the  foregoing,   there  are  two  other 
factors  that  may  be  considered:  that  is,  second-hand 
and  scrap  values.  The  actual  value  of  any  used  ma- 

chine cannot  be  greater  than  the  cost  (installed)  of  a 
similar  machine  in  like  condition  acquired  in  the  second- 

hand store.  A  few  months  ago  many  second-hand 
machines  were  offered  at  prices  ranging  from  one-half 
to  one-sixth  of  their  present-day  costs,  new.  Profiling 
machines,  whose  average  selling  price  new  is  $1,100, 
were  offered  as  low  as  $200.  These  machines  are  prob- 

ably in  good  working  order,  and  if  appraised  as  produc- 
tive units  would  have  a  value  of  $800.  Any  company 

owning  and  using  ten  of  these  machines  could  replace 
them  with  equally  good  machines  at  a  total  cost  of  not 
over  $300  each. 

In  an  appraisal  for  insurance  purposes,  the  replace- 
ment value  is  supposed  to  be  one  that  will  actually 

replace  it — or  80  per  cent  of  it — and  prices  in  the 
second-hand  market  are  not  very  stable.  How  far 
second-hand  values  shall  be  reflected  in  shop  valuation 
will  depend  on  the  purpose  of  the  appraisal  and  the 
judgment  of  the  appraiser,  but  its  possible  effect  should 
not  be  entirely  neglected. 

The  scrap  value,  particularly  of  light-  and  medium- 
weight  machinery,  need  not  be  considered.  The  net 
cash  return  after  deducting  the  cost  of  dismantling 

is  too  small  a  percentage  of  its  value,  and  posi^ible  errors 
in  depreciation  will  more  than  offset  it.  However,  a 
machine,  the  major  portion  of  whose  cost  is  in  cast 
iron,  such  as  an  alligator  shear,  would  have  a  scrap 
value  that  should  be  taken  into  consideration.  In 

general  the  heavier  the  machine  the  greater  the  neces- 
sity for  including  its  scrap  value. 
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In  conclusion  the  writer  wishes  to  insist  that  accurate 
depreciation  is  made  possible  only  by  considering  each 
specific  item  by  itself.  It  is  not  possible  to  secure 
accurate  results  by  any  process  of  averages,  either 
average  life  or  averages  by  rooms  or  departments. 
Age  factors  are  a  makeshift  of  accountancy,  and  group 
depreciation  is  no  less  a  makeshift  in  appraisals. 
Greater  accuracy  cannot  possibly  be  claimed  for  it, 
and  at  best  it  can  only  hope  to  equal  the  accuracy  of 
detailed  appraisal. 

Finally,  to  repeat,  do  not  expect  the  best  results 
unless  the  owner  or  superintendent  co-operates  with 
the  appraiser.  The  superintendent  knows  more  about 
his  own  machinery  and  his  future  plans  for  its  disposal 
than  anyone  else.  The  appraiser  should  not  be  expected 
to  know  all  of  these;  nor  should  he,  on  his  part,  assume 
that  he  does. 

Grinding  Circular-Formed  Cutter  Teeth 
By  Eugene  E.  Henry 

The  accompanying  photograph  shows  an  attachment 
used  in  the  toolroom  of  the  Holt  Manufacturing  Co., 
Stockton,  Cal.,  for  grinding  the  tops  of  circular- 
formed  teeth  on  milling  cutters,  the  attachment  was 
made  at  a  small  cost,  and  can  be  used  on  any  type  of 
cutter  grinding  machine,  although  it  was  here  applied 
to  a  No.  1  Le  Blonde  machine.  Besides  being  used 
for  regrinding  clearance  on  stock  cutters,  the  rectan- 

gular teeth  of  old  cutters  are  often  rounded  with  this 

attachment  so  as  to  form  circular-shaped  cutting  edges, 
the  type  of  work  done  being  shown  by  the  cutters  A 
on  the  table  of  the  machine.  The  same  device  is  used 
for  forming  perfect  radii  on  lathe  tools  and  radius 
gages,  these  being  clamped  to  the  yoke  B. 

Referring  to  the  sketch,  C  is  a  base  bolted  rigidly 
to  the  table  of  the  cutter  grinding  machine  and  carry- 

ing a  vertical  rod  D,  which  in  turn  carries  the  arms  E 
and  F.  The  outer  ends  of  these  arms  carry  center 
pins  G,  which  fit  in  countersunk  holes  at  the  ends  of 
the  yoke  B,  thus  enabling  the  yoke  to  be  swung  about  a 
vertical  axis  through  an  angle  of  over  180  deg. 

Yoke  B  carries  the  slotted  bar  H,  which  is  fitted 
with  the  thread  pin  or  stud  /  at  the  end  toward  the 
wheel.  The  cutter  to  be  ground  J  is  slipped  on  the  pin 
/  and  held  in  place  by  a  collar  fitted  with  a  setscrew, 
this  being  hidden  by  the  cutter  in  the  illustration. 
Spring  stop  K,  which  is  secured  to  the  lower  end  of 
the  yoke,  serves  to  hold  the  work  in  position  while  the 
teeth  are  being  ground,  and  its  height  is  so  adjusted 
that  the  cutting  edge  of  the  tooth  to  be  ground  is  level 
with  the  center  of  pin  /.  The  cutter  J  is  adjusted  so 
that  an  imaginary  lire  through  the  centers  G  inter- 

sects the  center  line  of  the  teeth,  the  stud  /  being 
screwed  in  H  to  give  the  desired  position  and  then  locked 
by  means  of  the  locknut  shown.  The  bar  H  is  moved 
forward  so  as  to  make  the  distance  from  the  cutting 
edge  of  the  tooth  to  the  line  connecting  the  centers  G 
equal  to  the  radius  it  is  desired  to  grind.  When  the 
cutting  edge  of  J  is  in  advance  of  the  line  through  the 
centers  G,  a  convex  tooth  is  formed:  but  when  it  is 
behind,  the  tooth  form  is  concave. 

The  grinding-machine  table  is  dropped  as  low  as  is 
allowable  with  the  proper  clearance  at  the  cutter,  the 
carriage  is  advanced  to  where  the  cutter  just  comes  in 
contact  with  the  grinding  wheel,  and  the  limit  stop  L 
on  the  grinding  carriage  is  set  to  this  position.     The 

ATTACHMENT  FOR  GRINDING  CIRCULAR-FORMED  TEETH 
ON  MILLING    CUTTERS 

work  is  lined  up  so  as  to  be  central  with  the  wheel  by 
means  of  the  cross-feed  screw  of  the  grinding  machine. 
The  yoke  B  is  swung  while  the  wheel  and  the  tooth  are 
in  contact,  thus  grinding  the  circular  form.  The  car- 

riage is  then  drawn  back,  the  next  tooth  of  the  cutter 
shifted  into  position  for  grinding,  the  carriage  advanced 
to  the  stop  and  the  grinding  operation  repeated.  A 
rubber-bonded  grinding  wheel  of  8  in.  diameter  and  A 
in.  thickness  is  used  for  this  work. 

A  Non-Blotting  Triangle 
By  Richard  J.  Jacker 

Any  triangle  may  be  beveled  at  the  edges  as  shown 
in  the  illustration  so  that  the  ink  from  the  drawing 
pen  will  not  blot  the  paper.  Besides  preventing  this 
trouble,  such  a  triangle  will  glide  easily  over  the  heads 
of  thumb  tacks. 

A  NON-BLOTTING  TRIANGLE 
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The  Employees'  Magazine  and  Safety  First By  JOHN  T.  BARTLETT 

A  c 

OU  know,"  narrated  the  employees'  magazine 
editor,  "Bill  Ironsides  is  not  what  anyone  would 
call  a  roughneck,  but  the  fur  on  his  neck  sure 

showed  points  when  he  blew  into  our  office  a  day  or 
two  after  the  last  issue  of  our  magazine  was  published. 

"We  only  had  to  cast  our  lamps  on  the  Safety  Engi- 
neer for  a  moment  to  absorb  the  information  that  he 

was  about  to  deliver  himself  of  something. 

"It  came!  He  exploded!  'What  d'yu  mean  by  miss- 
ing out  on  one  of  the  most  important  departments  of 

the  yard  in  your  new  paper?'  he  hurled  at  us.  'You 
have  a  good  magazine,  and  some  good  stuff  in  it,  but 

you  never  said  a  blessed  word  (and  that  wasn't  the 
word  he  used,  either)  about  the  safety-first  branch 
of  the  yard's  work,  when  you  know  that  there  are  men 
in  this  yard,  who  practically  refuse  to  take  any  pre- 

cautions either  as  to  their  own  or  their  fellow  work- 

men's safety.  We  can't  lose  any  opportunity  of  shoot- 
ing Safety  First  into  these  guys !'  " 

When  we  suggested  a  Safety-First  page  for  this 
number.  Friend  Ironsides  subsided. 

The  commonest  mistake  in  handling  safety  first  and 
other  material  of  an  inspirational  nature  is  to  use  al- 

together too  much  of  it.  One  little  story  of  two  hun- 
dred words  in  an  issue,  containing  ingredients  of 

human  interest  which  will  arouse  the  reader  and  ob- 
tain a  healthy  mental  reaction,  is  a  thousand  times 

better  than  4^000  words,  done  in  "hot  air,"  space-filling 
manner. 

The  first  thing  to  realize  in  connection  with  em- 
ployees' magazine  technique  is  that  space  alone  is  no 

device  to  obtain  results.  The  magazine  editor  who 

heeds  this  knows  a  lot.  He  isn't  going  to  clip  long 
articles,  run  them,  and  hope  they  will  accomplish  re- 

sults. He  isn't  going  to  editorialize  vapidly  in  "hot 
air"  fashion.  He  will  use  little  safety-first  material, 
relatively,  but  what  he  does  use  will  be  most  carefully 
chosen  and  effectively  presented.  And  he  will  plan 
to  have  some  of  it  in  every  issue. 

Giving  the  Personal  Twist  to  Safety  First 

In  the  employees'  magazine  of  one  of  our  leading 
railroads,  the  successful  editor,  Robert  M.  Van  Sant, 

finds  monthly  room  for  a  "Safety  Roll  of  Honor."  This 
is  not  a  mere  list  of  names.  In  brief  paragraphs,  men 
who  have  done  things  to  prevent  accidents  are  com- 

mended. The  act  itself  is  tersely,  but  in  detail,  de- 
scribed. Each  one  of  these  stories  is  a  thumbnail  story, 

right  out  of  life.  It  is  safety  first  material  of  the  very 
highest  order. 

The  paragraphs  are  like  these: 

"On  the  morning  of  July  3,  Signal  Maintainer  Carter. 
while  woi'king  on  his  post,  noticed  two  small  children  walking 
on  westbound  freiglit  track  while  castbound  freight  was  pass- 

ing. At  the  same  time  a  westbound  train  was  coming  around 
a  curve  only  a  few  hundred  yards  away.  He  quickly  realized 
their  danger,  and  started  on  a  fast  run  just  in  time  to  reach 
them.  Commendation  is  due  Mr,  Carter  for  saving  these 
children  from  Injury  or  possible  death." 

"What  might  have  been  a  severe  accident  "was  prevented by  the  close  observation  of  Leverman  H,  B,  Hall,  when  he 
noticed  brake  rigging  dragging  under  extra  east  2699  while 
passing  Carroll's,  Crew  was  notified,  train  stopped,  and obstruction  removed.  For  his  carefulness  he  has  been  com- 

mended by   Superintendent  Hoskins," 
On  this  Safety  Roll,  mention  is  also  made  for  acts  of  a 

somewhat  different  sort.     For  example : 
"On  September  10,  Agent  C,  S,  Mitchell  at  Flora  shipped the  storekeeper  at  Washington,  Indiana,  two  kegs  of  old 

nails  pulled  from  merchandise  cars  at  his  station.  This  not 
only   saves   that   many   nails   but   prevents    a    great    deal    of 

damage  to  freight  from  nails  protruding  and  tearing  sacks, 
etc,  Mr.  Mitchell  is  to  be  commended  for  his  interest  in 
making  every  saving  possible.  This  is  only  one  of  his  ways 
of  saving  money  for  the  company." 

Mention  of  this  sort  always  pleases  the  person  who 
was  careful,  strengthening  his  favorable  feeling  toward 
the  safety  idea. 

Safety  first  material  with  a  personal  twist  is  safety 
first  material  par  excellence.  The  Safety  Roll  of  Honor 
is  one  ingenious,  appealing  use  of  the  personal  twist, 
and  one  of  the  very  best.  However,  the  clever  em- 

ployees' magazine  editor  finds  individual,  successful 
ways  of  his  own. 

This  is  one  good  way,  oftentimes,  to  test  the  edi- 
tor's size-up  of  his  job.  Let  him  decide  to  run  a  photo- 

graph of  the  physician  the  company  employs  for  first 
aid.    See  how  he  does  it. 

Introducing  the  Company  Doctor 

If  he  is  satisfied  with  a  conventional,  formal  head  of 
the  physician,  posed  in  his  best  professional  manner, 
and  if  he  runs  this  photograph  with  a  caption  like  this, 

"James  Towns,  M.  D.,  Company  Physician,"  we  can 
hazard  an  observation  without  any  additional  data. 

This  employees'  magazine  editor  still  has  something  to 
learn  about  reaching  workmen  through  the  printed 

page. In  connection  with  its  safety  first  work,  a  concern 
employing  several  thousand  men  naturally  required  the 

co-operation  of  the  employees'  magazine  editor.  The 
company  maintained  first-aid  rooms,  in  charge  of  a 
competent  physician.  A  photograph  of  this  personage 
was  in  order. 

The  editor  did  it  in  this  fashion.  He  got  a  snap- 
shot of  the  doctor,  standing  within  the  works.  The 

doctor  had  his  pipe  in  one  hand  and  his  soft  hat  in 
the  other.  His  fountain  pen  clip  stuck  out  on  his  coat 

as  "big  as  life.  The  editor  had  a  fine  cut  made  of  this 
snapshot,  and  ran  it  with  the  caption,  "Doc.   Hulse." 

Then  to  go  with  it,  he  wrote  a  little  story,  headed  in 

big  type,  "He's  Your  Friend."  The  story  ran  along 
something  like  this: 

"This  plant  has  a  most  enviable  record  as  far  as  ac- 
cidents go.  For  the  size  of  the  plant,  and  the  number 

of  the  employees,  the  number  of  accidents  that  occur 
month  by  month  is  almost  negligible.  Our  record  is 
superior  to  any  other  industry  in  the  state,  and  the 
chief  of  the  hospital  staff  is  anxious  that  we  continue 
our  good  work,  and  keep  our  good  name  untarnished. 

"He  urges  every  man  in  the  yard  to  take  the  greatest 
care  of  his  own  body,  and  to  see  to  it  that  he  does  his 
share  toward  avoiding  any  possibility  of  accident. 

"However,  in  even  the  best  of  regulated  works,  acci- 
dents do  happen,  but  the  injury  from  them  can  be  mini- 
mized greatly  if  one  si"nple  rule  is  strictly  adhered  to  by 

eveiy  employee. 

"That  is  to  report  every  accident,  no  matter  how 
small  it  may  appear,  and  to  report  it  at  once.  Small 
bruises  have  turned  into  bad  sores  through  delay  in  hav- 

ing them  attended  to.  Lives  have  often  been  lost 
through  neglect  of  a  minor  hurt. 

"So  remember  this.  The  moment  you  are  hurt,  hike 
straight  for  the  first  aid  rooms,  and  have  Doc  Hulse  fix 

it  up." 
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This  was  good  safety  first  material.  The  familiar 

snapshot  of  "Doc  Hulse"  gave  it  a  compelling  personal 
twist.  The  photograph  portrayed  him  a  human  sort 
of  fellow,  and  helped  to  make  employees  feel  acquainted 
with  him.  It  helped  to  overcome  the  diffidence  about 
going  to  first-aid  rooms  about  a  minor  hurt  which  some 
men  in  overalls  might  feel.  Informal,  good  photographs 

are  always  effective  in  lending  interest  and  "punch"  to 
safety  first  material  in  the  employees'  magazine. 

The  reference  to  the  plant's  safety  record  was  a  good 
touch.  It  appealed  to  shop  pride.  The  language  was  in- 

formal about  a  matter  which  the  company  was  anxious 

to  shear  of  formality  and  ceremony,  "hike"  was  ex- 
actly the  right  word  to  use.  When  a  hurt  was  involved 

employees  were  urged  not  to  "stand  on  ceremony,"  and 
the  editor  appropriately  did  not  stand  on  ceremony  him- 

self in  picking  his  words. 

It  is  pertinent  to  remark,  incidentally,  that  the  em- 
ployees' magazine  is  a  publication  in  which  "standing  on 

ceremony"  ought  to  be  strictly  taboo.  I  do  not  mean  by 
this  that  it  is  necessary  to  use  coarse  language,  or  to 
make  offenses  against  common  good  taste.  But  the 

flavor  of  the  publication  ought  to  be  a  familiar,  sleeves- 
rolled-up,  smiling  kind.  It  ought  to  be  a  man-to-man, 
we're  all-human  publication.  Such  a  publication  will 
thereby  be  more  readable,  and  thereby  more  fun  to 

edit.  The  more  important  result  is  that  the  employees' 
magazine  edited  thus  is  going  to  be,  by  the  same  token, 
measurably  more  effective,  whether  handling  safety  first 
material  or  any  other. 

Short  Stuff  in  Plant  Publication  Is  Itself 
Safety  First 

Workingmen  have  not  had  practice  on  "dry  stuff"  in 
college  or  elsewhere,  as  some  of  the  rest  of  us  have,  and 
their  powers  of  concentration  when  the  printed  message 
is  involved  demand  lively,  easy-to-read  matter.  Other- 

wise they  probably  won't  read  it  at  all. 
Bill  Ironsides  said: 

"Always  give  SAFETY  the  first  consideration. 
"Warn  a  man  when  danger  is  near ;  you  may  save  him 

from  injury. 

"If  you  remove  a  safety  device  for  repair  work,  re- 
place the  guard  when  the  job  is  done. 

"A  preventable  accident  is  a  disgrace  to  the  foreman 
in  whose  gang  it  happened. 

"Beware  of  blood  poisoning;  a  scratch  may  cause  it. 
"Do  not  pile  material  so  that  there  is  danger  of  it 

falling ;  you  may  be  the  man  hurt  when  it  falls. 

"Don't  join  the  blind  man's  club — ^wear  your  goggles. 
"To  be  careless,  thoughtless  or  reckless,  means   in- 

jury sooner  or  later  to  yourself  or  others. 

"Remember  safety  first,  last  and  all  the  time;  this 
slogan  has  delayed  the  cost  of  many  a  tombstone." 

Lengthy  stuff,  taking  on  the  character  of  unvarnished 

"hot  air,"  to  use  an  inelegant  term  for  something  which 
is  far  from  elegant  itself,  is  one  error  in  handling  safety 

first  material  in  employees'  magazines  Even  when  the 
articles  are  well  done,  length  frequently  will  destroy 
much  of  the  effectiveness. 

Another  error  is  in  tone.  "Talking  down"  and  an 
abusive  attitude  toward  prevalent  wrong  practices, 

either  don't  accomplish  the  object  sought  or  accomplish 
it  at  the  cost  of  ill-will. 

An  editor  who  has  the  viewpoint  of  the  men,  who  has 
a  warm,  human,  man-to-man  way  of  handling  editorial 
matter  will  contribute  to  the  upbuilding  of  safety  first 
morale  among  the  men.     His  material,  in  many  cases. 

will  be  brief,  pithy,  full  of  fire.  He  will  usually  find  the 
personal  twist,  obtained  in  one  fashion  or  another,  the 
most  important  device  to  make  his  safety  first  stories 
readable  and  effective. 

Using  Blanked  Plates  for  Trimmer  Dies 
By  H.  W.  Armstrong 

The  man  who  has  a  drop-forging  plant  connected 
with  his  factory,  and  who  has  to  pay  the  bills,  knows 

what  a  large  item  of  expense  is  the  making  and  re- 
pairing of  trimmer  dies  and  punches. 

The  usual  way  to  make  the  trimmer  die  is  to  take 
a  block  of  tool  steel  and  lay  out,  drill  or  mill,  and 
then  file  the  interior  so  as  to  trim  the  flash  from  the 
forging.  The  dies  are  made  solid  in  some  cases  and 
in  other  cases  are  made  in  two  or  more  sections 
which  are  fitted  together  to  form  a  complete  die. 

In  the  shop  with  which  I  am  connected,  we  make 
a  large  number  of  dies  of  the  same  design  to  trim 
small  forgings.  Our  practice  in  the  past  has  been 
to  make  these  dies  from  a  solid  block  of  tool  steel 
weighing  about  six  pounds  and  made  so  as  to  trim 
two  forgings  at  once,  the  forgings  being  strung  out 
under  the  hammer  and  the  entire  string  being  taken, 
while  still  hot,  to  the  trimming  press  and  trimmed 
by  another  workman. 

The  writer  conceived  the  idea  of  making  certain 
changes  in  the  construction  of  these  dies  and  punches 
which  may  be  of  interest  to  others  in  similar  lines. 
The  savings  in  labor  and  material  in  a  plant  making 
thousands  of  small  forgings  may  easily  reach  thou- 

sands of  dollars  in  a  year's  time.  The  first  thing  we 
did  was  to  make  a  plate,  as  shown  in  Fig.  1,  of  tool 
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FIG.    1.      PL  ATK  FOR  FACE  OF  TRIMMING  DIE 

steel  J  in.  thick  and  of  the  same  dimensions  as  on  trim- 
mer dies.  Then  we  took  a  soft-steel  base  and  fastened 

the  plate  to  it  by  means  of  four  screws,  and  milled 
and  filed  the  stock  out  in  the  base  so  as  to  let  the 
forging  drop  through  after  trimming,  the  same  as  in 
the  regular  die.  After  hardening  the  plate  and  attach- 

ing it  to  the  base  we  used  it  as  a  trimming  die  and 
when  worn  out  threw  it  in  the  scrap  and  attached 
another  plate.  Finding  that  the  plates  worked  quite 
as  well  as  a  solid  tool-steel  die,  we  next  made  a  punch 
and  die  and  punched  out  a  number  of  such  plates. 

These  plates  were  filed  for  clearance  and  then  har- 
dened. Instead  of  removing  a  die  from  the  bolster 

when  the  plate  is  worn  out  we  simply  unscrew  the 
plate  and  substituate  another,  which  takes  about  three 
minutes. 
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A  still  further  reduction  in  cost  was  made  by  sub- 
stituting cold-rolled  steel  for  tool  steel  and  hardening 

in  cyanide.  We  have  not  been  able  to  get  any  two 
plates  to  run  exactly  alike,  the  poorest  trimming  about 
1,200  forgings  and  the  best  ones  trimming  about  7,200 
forgings.  A  fair  average  would  be  about  3,000  forg- 

ings— 1,500  on  each  side  of  the  die.  Anyone  who  has 
had  any  experience  with  trimmer  dies  will  see  what  a 
great  saving  we  have  effected.  I  will  quote  some  fig- 

ures from  our  own  comparison  of  costs: 

Cost  of  solid  dies,  labor,  steel,  overhead, 
etc   $17.50 

Cost  of  reworking  five  times     12.50 

Total  cost    $30.00 
The  reworking,  of  course,  consists  of  annealing  the 

worn  die,  peening  in  the  stock  while  red  hot  and,  after- 
ward, filing  and  re- 
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FIG.  2.    BLOCK  FOR  TRIMMING  DIE 

hardening.  After 
this  has  been  done 
about  five  times 
the  die  is  scrapped. 

The  cost  of  the 

cold-rolled  stamped 
plate  is  about  eight 
cents,  which  includes  labor  and  material.  Howe-er, 
we  use  six  of  these  while  we  are  using  one  solid  die 
six  times,  the  cost  of  the  plates  being  forty-eight  cents. 

The  base  or  plate  holder  if  made  of  soft  steel,  case- 
hardened,  costs  about  $5  and  will  last  indefinitely. 
This  is  made  in  two  pieces  as  it  is  much  easier  to 
make.  See  Fig.  2.  It  will  be  noted  from  the  figures 
that  we  have  over 
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$29  on  each  die  and 
as  we  used  to  make 
200  per  year  the 
saving  on  the  dies 
alone  will  amount 
to  nearly  $6,000 
per  year.  We  are 
now  having  some 
cast  -  iron  holders 
made  with  the 
clearance  cored  in 
and  will  try  these 
instead  of  the  steel 
holders.  We  are 

unable  to  state  at  present  how  this  will  work  out. 
The  punches  were  originally  made  of  tool  steel  and 

shaped  as  shown  in  Fig.  3.  They  were  planed  in  a 
long  bar,  then  cut  to  length  and  milled  out  in  the 
center  and  on  the  ends.  Then  they  were  fitted  to  the 
die  and  hardened. 

The  cost  of  the  punches  was  as  follows : 
Labor,  material,  etc   $  7.50 
Reworking  five  times    10.00 

FIG.    3. 
TOOL-STEEL,  TRIMMI.NG PU.NCH 

Total  cost     $17.50 
We  then  made  the  punches  of  malleable  iron  and 

after  finishing  on  the  ends  they  were  ready  for  use 
at   a   cost   of   about   eight   cents   each.      These   were 
reworked  five  times  at  a  cost  of  about  $2,  making  the 
total  cost  during  the  life  of  the  punch  about  $2.80. 

Difference  in  cost,  $17.50  —  $2.80,  or  $14.70 
However,  one  trouble  was  that  the  iron  punch  wears 

rapidly;  and  we  are  now  using  a  hardened-steel  piece 
attached  to  the  end  of  the  punch  as  shown  in  Fig.  4. 
We  expect  this  to  reduce  our  cost  still  further,  but  at 
present  have  no  figures  to  present. 
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FIG.   4.     TRIMMING  PUNCH  FACED 
WITH  HARDEXED-.STEEL  PLATE 

The  great  difference  in  the  reworking  cost  of 
punches  is  due  to  the  fact  that  the  steel  punch  had  to 
be  annealed,  hammered  out,  filed  and  rehardened 
every  time  it  was  reworked,  while  we  just  milled  the 
end  of  the  iron  punch  over  again.  However,  the  iron 
punch  does  not  last 
as  long  as  the  steel 
one  but  with  the  ad- 

dition of  the  steel 
end  will  probably 
last  much  longer,  as 
only  the  steel  end 
will  have  to  be  re- 

newed, the  iron  body 
of  the  punch  lasting indefinitely. 

Of  course,  it  must 
be  admitted  that  it 

is  not  practicable 
for    anyone    to    use 
this  system  on  all  kinds  of  forging  work,  but  for  a 
shop  which  makes  small  forgings  in  large  quantities 
it  will  be  well  worth  trying.  I  would  suggest  that  a 
plate  and  base  be  made  and  tried  out  thoroughly  on  the 
work  before  going  to  the  expense  of  making  punches 
and  dies  to  make  the  plates  in  large  quantities. 

A  Shaper  Kink 
By  Charles  D.  Folsom,  Jr. 

When  there  is  a  considerable  number  of  small  cast- 
ings over  which  one  or  more  rough  cuts  and  one  finish 

cut  must  be  taken,  time  may  be  saved  by  grinding  the 
tool  as  shown  in  the  sketch  so  that  it  may  be  used  for 
both  cuts.  On  the  rough  cut  throw  the  clapper-box 
over  to  the  left  as  shown.  When  finishing,  throw  it 
over  to  the  right,  using  the  drag  or  flat  on  the  follow- 

ing edge  of  the  tool.  If  care  is  taken  to  bring  the 
clapper  firmly  against  the  clamping  screw  before  tight- 

ening, the  tool  will  obviously  come  to  the  same  position 
each  time.  Hence,  after  a  few  trials,  you  can  set  the 
micrometer  dial  so  that  the  roughing  cut  will  leave  just 
enough  to  finish,  and  the  finishing  cut  will  bring  the 
work  to  size  quite  uniformly.  It  is  advisable  to  make  a 
little  templet  as  at  A  for  the  tool,  to  avoid  experiment- 

ing the  next  time  it  has  to  be  ground. 

Rouqhinq 

ROUGHING  AND  FINISHING  TOOL  FOR  SHAPER 
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THE  design  of  the  Liberty  motor  includes  what  is 
known  as  a  dry  crankcase,  which  means  that  the 
oil  for  lubrication  is  carried  in  oil  pipes  directly 

to  the  different  bearings,  instead  of  depending  upyon 
or  in  any  way  utilizing  the  splash  oiling  so  common  in 
automobile   practice.      These    oil   pipes    run   along   the 
bottom  of  the  lower  half   
of  the  crankcase,  and  as 
they  must  pass  through 
the  various  partitions  it 
is    necessary    that    the 
hole  be  drilled  for  them 
and  that  this  hole  be  of 
the  correct  diameter  and 
in  line  from  end  to  end. 
The  fixture  for  drilling 
these  holes,  which  vary 
from  U  to  ii  in.,  is 
shown  in  Fig.  16.  The 
fixture     consists     of     a 

revolving  bar  stand  having  seven  suitably-arranged  ex- 
tension arms  to  which  the  case  is  clamped,  and  each  of 

these  arms  has  guide  bushings  for  the  drill. 
The  revolving  stand  is  pivoted  at  both  ends,  as  can 

be  seen,  and  the  drills  used  are  shown  in  the  con- 
veniently placed  rack  at  the  left.  The  lower  end  of  the 

stand  has  an  indexing  plate  operated  by  a  foot  trip. 
Seven  different  drills  are  used,  the  first  hole  being 
drilled  by  the  shortest  drill  A;  the  longest  drill  is  in 

Machining  the  Liberty  Crankcase — II 
By  H.  a.  CARHART. 

Lincoln  Motor  Co.,  Detroit,  Midi. 

This  shotvs  the  interesting  method  used  in  drill- 
ing the  holes  for  the  oil  tubes.  The  crankcase 

is  a  "dry"  type,  instead  of  splash  oiling  as  in 
general  automobile  practice.  The  final  reaming 
of  the  bearings  is  a  particular  job  and  is  of 
special  interest. 

(Part  I  was  published  in  our  June   10  issue.) 

place  in  the  machine.  Both  the  holes  in  the  first  par- 
tition are  drilled  with  the  3J-in.  drill,  the  work  being  in- 
dexed from  one  position  to  the  other.  After  this, 

however,  each  hole  is  drilled  separately,  as  it  would 
be  necessary  to  remove  the  drill  in  either  case. 

The  length  of  each   drill  is  arranged  to  take  the 
various  partitions  so  as 
to  be  correctly  guided 

and  insure  the  holes  be- 
ing in  line.  Each  drill 

is  provided  with  a  guid- 
ing surface  just  behind 

the  cutting  edge.  After 
drilling,  these  holes  are 
reamed  with  a  series  of 
seven  reamers.  The  oil 
tubes  are  afterward 
driven  in,  using  a  special 
driving  tool  consisting 
of  a  knurled  bar  having 

a  small  pilot  at  the  end  which  enters  the  tube  and  holds 

the  driver  in  position.  The  two  oil  tubes  are  inserted- 
as  far  as  they  will  go  and  are  driven  into  place  with 

a  2i-lb.  machinist's  hammer.  About  twenty-five  cases 
can  be  tubed  in  an  hour  by  a  good  operator. 

Fig.  17  shows  a  special  drilling  head  for  drilling 
holes  which  hold  the  bail  for  the  pump  cover.  The 
details  of  this  special  drilling  head  are  shown  in  Fig.  18. 
The  small  horizontal  drills  are  driven  by  the  large  bevel 

FIG.  18.     DETAILS  OF  DRILLING  HEAD 
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PIG.  16.     DRILLING  FOR  OIL  PIPES 

gear  A,  which  drives  the  pinions  B  and  C.  Each 
drill  is  fed  independently  by  its  handle,  the  springs 
returning  the  handle  to  normal  position.  The  whole 
head  can  be  indexed  by  means  of  the  handle  D. 

The  drills  run  900  r.p.m.  and  can  drill  about  500 

cases  between  grindings.  The  pilot  E  centers  the  drill- 
ing head  with  the  part  to  be  drilled,  and  also  locates  the 

holes  at  the  proper  distance  from  the  end. 
An  application  of  the  continuous  track  is  shown  in 

Fig.  19,  where  two  three-spindle  drills  are  used  for 
counterboring  and  rough-tapping  the  stud  holes  in  the 
oil-pump  pad.  The  carriage  in  this  case  is  also  of 
aluminum,  being  mounted  on  a  subcarriage,  so  that 
while  the  aluminum  carriage  moves  crosswise  of  the 
rails,  the  subcarriage  moves  it  from  machine  to  ma- 

chine, and  in  this  way  gives  a  full  floating  movement 
so  as  to  locate  the  holes  in  any  desired  position.  The 
drills  approximate  i  in.  in  diameter  and  run  at  900 
r.p.m.  The  drills  and  counterbores  will  handle  100  cases 
between  grinding  and  the  taps  must  be  renewed  at 
about  the  same  time. 

After  inspection  and,  if  necessary,  the  final  lapping 
of  the  joint  surfaces  to  insure  perfect  contact  the  whole 
length,  the  upper  and  lower  half  are  bolted  together 
and  the  main  bearing  reamed  on  the  fixture  shown  in 
Fig.  20.  This  fixture  is  mounted  on  a  lathe  carriage 
from  which  the  tool  block  has  been  removed.  It  con- 

sists of  a  bedplate  having  the  two  substantial  end 
pedestals  shovm  and  the  fixed  posts  which  fit  the  cylin- 

der holes  and  carry  hardened  bushings  for  guiding  the 
reamer.  There  are  six  sliding  shoes  operated  by  the 
cross-handles  shown,  these  sliding  shoes  supporting 
the  case  in  its  proper  position.  There  are  also  two 
sliding  wedges  at  the  rear  which  bear  against  the 
angular  face.  After  the  crankcase  has  been  placed 
correctly,  six  hooks,  operated  by  the  six  long  handles 
shown,  hold  the  case  rigidly  in  place  during  the  reaming 

operation. 
Washing  Out  the  Chips 

The  bar  carrying  the  reamer  is  hollow,  and  lubricant 

is  pumped  through  it  to  wash  the  chips  from  the  cut- 
ting edges  of  the  reamer.  Great  care  is  taken  in 

locating  the  case,  a  dial  indicator  being  used  which 
shows  at  once  if  the  case  is  being  sprung  by  the  ad- 

justment of  the  wedges.  The  reamer  is  2.955  in.  in 
diameter,  has  a  land  ,,^r  in.  wide  and  a  lead  of  i  in. 
The  reamer  increases  the  hole  0.01  in.  and  allows  0.005 

in.  for  finish  by  the  Martell  system.  The  main-bearing 
bore  is  held  to  a  limit  of  0.002  in.,  the  reamers  main- 

taining their  size  for  about  ten  cases.  The  speed  is 
200  r.p.m.  and  the  feed  0.07  in.  At  this  rate  the  ma- 

chine handles  about  ten  cases  per  hour. 
The  final  reaming  is  shown  in  Fig.  21,  the  equipment 

consisting  of  a  tubular  stand  for  the  motor  and  driv- 
ing unit,  and  a  stand  of  angle  iron  for  holding  the 

crankcase.  A  2-hp.  motor  is  used,  driving  through 
an  inclosed  worm  and  an  Oldham  joint.  The  feed  is 
by  the  handwheel  A  through  the  reduction  gears  shown. 
A  quick  return  is  also  provided.  A  lining  bar  is  first 
placed  in  position,  after  which  the  eccentric  bushings 
are  inserted  and  everything  lined  up  in  accordance 
with  the  Martell  system.  After  the  bushings  are  lined 
up,  the  bar  is  pulled  out  sufficiently  to  allow  the  Martell 
reamers  to  be  slipped  over  the  bearings  Nos.  5,  6  and  7, 
and  the  bar  partly  removed  in  the  opposite  direction, 
so  that  the  remaining  reamers  can  be  put  in  place. 

FIG.  17.     SPECIAL  DRILLING  HEAD PIG.  19.     USING  AN  ALUMINUM  CARRIAGE 
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FIG.   20.      REAMING  MAIN  BEARING FIG.  21.     THE  FINAL  REAMING 

This  is  done  before  the  case  is  lifted  to  the  stand 

by  means  of  the  grapple  hooks  shown.  The  U-shaped 
pieces  of  sheet  steel  shown  at  B  are  placed  on  both 
sides  of  the  reamers,  which  ream  bearings  Nos.  4  and  6, 
and  on  the  front  side  of  the  reamers  that  ream  bearings 
Nos.  2,  3  and  5.  The  reamer  for  No.  7  is  placed  in  its 
proper  driving  notch  of  the  lining  bar,  and  this  bear- 

ing partly  reamed  because  it  is  considerably  longer 
than  the  others.  During  the  preliminary  reaming  oper- 

ation the  other  reamers  are  prevented  from  entering  the 
bearings  by  means  of  the  sheet-steel  pieces  mentioned. 
The  motor  is  then  stopped,  the  U-shaped  pieces  removed, 
and  the  six  other  reamers  placed  in  their  proper  driving 
notches,  after  which  all  of  the  bearings  are  reamed. 

As  soon  as  the  front  cutting  edges  of  the  reamers 
have  passed  through  their  bearings,  the  motor  is  stopped 
and  the  reamers  are  shoved  through  by  means  of  the 
hand  feed  screw.  This  precaution  was  found  to  be 
necessary  on  account  of  the  weight  of  the  bar  and 
reamers,  as,  when  they  are  allowed  to  revolve  after  the 
front  cutting  edge  has  passed  through  the  bearings, 
they  will  drag  and  make  the  bearings  elliptical  in  shape. 

The  reamers  are  3  in.  in  diameter,  backed  off  to  gV-i"- 
land  with  a  g-in.  lead.  They  must  be  adjusted  every 
fourth  or  fifth  case  and  must  be  ground  every  twenty 
cases,  while  occasional  stoning  in  between  grindings 
is  sometimes  necessary. 

The  amount  of  stock  removed  is  approximately  0.005 
in.  on  the  diameter.  The  reamers  turn  at  the  rate  of  40 
r.p.m.,  and  the  hand  feed  is  about  0.1  in.  per  revolution. 
This  equipment  handles  five  cases  per  hour.  The  lubri- 

cant is  a  half-and-half  mixture  of  thread-cutting  oil  and 
kerosene,  which  is  distributed  by  means  of  a  pump 
through  tubing  to  each  reamer  from  above  and  re- 

turning through  a  drain  to  a  tank  below. 

Finishing  the  Thrust  Bearing 

An  interesting  fixture  for  finishing  the  thrust  bearing 
to  its  proper  width  is  shown  in  Fig.  22.  This  fixture  is 
also  mounted  on  a  lathe  carriage  and  has  two  uprights, 
the  forward  at  A  fitting  the  cylinder  bore,  and  the  other 
at  B  supporting  the  lining  bar  outside  the  case.  The 
bar  is  removed,  the  crankcase  lowered  over  the  pilot, 
lined  up  by  inserting  the  bar  through  all  the  bearings, 
and  is  then  securely  held  by  the  clamps  shown.  The 
carriage  is  moved  toward  the  faceplate  and  is  located 
by  the  indicator  shown. 

The  carriage  is  then  clamped  in  the  proper  position, 
the  machine  started,  p.nd  the  cutter  fed  in  by  means  of 
the  star  wheel  to  the  proper  depth.    The  machine  is  then 

FIG.  22.     FINISHING  THRUST  BEARING FIG.   23.     HAND-REAMING  FIXTURE 
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FIG.    24.      A  LIFTIXO   ATTACHMENT 

FIG.  25.      DETAILS  OF  THE  LIFTER 

ing  and  0.005  in.  for  finishing.  All  reamers  are  ground 
with  about  0.0005  in.  back  taper  and  backed  off  to  a  land 

of  c'j  in.  with  a  i-in.  lead.  They  handle  between  seventy- 
five  and  a  hundred  cases  between  grindings.  A  half- 
and-half  mixture  of  thread-cutting  oil  and  kerosene, 
applied  from  an  oil  can.  is  used  as  a  lubricant. 

Lifting  the  Crankcase 

An  unusual  lifting  and  driving  attachment  is  shown 
in  Fig.  24,  and  in  detail  in  Fig.  25.  This  is  for  reaming 
and  facing  the  hole  at  the  end  of  the  crankcase,  a  com- 

bination tool  being  used  for  this  purpose.     The  clamps 

FIG.    26.  A  REAMING  FIXTURE 

stopped,  the  cutter  backed  out,  and  the  carriage  run 
back  in  the  usual  manner.  In  order  to  have  the  oper- 

ator handle  the  star  wheel  easily  it  was  found  desirable 
to  limit  the  speed  to  40  r.p.m.,  the  feed  being  about 
0.012  in.  per  revolution.  By  using  a  high-speed  steel 
cutter  with  very  little  clearance  it  can  be  stoned  on  the 
front  to  some  extent  and  will  keep  its  size  for  about 
100  cases.  About  0.02  in.  stock  is  removed  on  each  side 
by  this  cutter,  no  lubricant  being  used. 

A  convenient  hand-reaming  fixture  for  finishing  the 
holes  for  the  camshaft  drive  and  also  the  generator  is 
shown  in  Fig.  23.  It  requires  practically  no  descrip- 

tion. The  reamers  are  all  of  the  hollow  body  type  for 
convenience  in  handling,  the  bodies  being  hardened  and 
ground  on  the  outside,  and  24-in.  handles  being  used  for 
turning.  The  camshaft  holes  are  rough  and  finish- 
reamed  in  this  fixture,  0.01  in.  being  allowed  for  rough- 

FIG.   27.     REAMING  FIXTURE  IN  PLACE 

FIG.  28.     BKNCH  AND  TOOLS  FOR  STUDDING 

UM 
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.    FIG.  29.     THE  FINISHING  REAMERS 

shown  lift  the  crankcase  into  position.  After  lifting 
the  crankcase  into  position,  the  reaming  and  facing  tool 
is  put  in  position  and  is  driven  by  the  Oldham  coupling 
shown  at  A. 

An  Interesting  Finish-Keaming  Fixture 

An  interesting  fixture  for  finish-reaming  the  lock- 
screw  holes  for  the  bevel-gear  bearings  is  shown  in  Figs. 
26  and  27.  The  first  shows  the  different  parts  of  this 
combination  in  approximately  their  correct  position, 
while  Fig.  27  shows  them  in  place  in  the  crankcase.  It 
will  be  noted  that  the  reamer  A,  which  is  driven  by  a 
flexible  shaft,  is  guided  by  both  the  bushings  B  and  C. 
In  order  to  insure  that  these  are  in  the  correct  position 
the  guide  plug  D  is  located  with  respect  to  the  other 
bushing  by  the  pin  E,  which  fits  into  the  lower  hole  F. 
The  roughing  reamer  uses  thread-cutting  oil  and  kero- 

sene, but  it  has  been  found  best  to  run  the  finishing 
reamer  dry. 

There  remains  only  drilling,  counterboring,  and  ream- 
ing various  dowel  and  similar  holes,  after  which  a  third 

assembly  inspection  is  given,  which  is  thorough  and  in- 
volves many  details.  Seven  inspectors  average  an  in- 

spection of  about  fifty-five  cases  per  day.  Then  the 
various  studs  are  put  in  place,  after  which  all  the  pro- 

truding ends  are  gone  over  with  a  hand  die  to  remove 
burrs. 

The  oil  manifold  holes  are  retapped  and  the  burrs  re- 
moved from  the  edges  of  all  reamed  holes.  This  re- 

quires about  three  hours  per  case  for  one  man. 

Studding  the  Crankcase 

Next  comes  the  studding  of  the  crankcase.  The  tools 
for  this  work  are  kept  in  kit  boxes,  which  include  all 

CONSTRUCTION    ^^ 

that  is  necessary,  the  studding  bench  and  tools  being 
shown  in  Fig.  28.  The  cases  are  tnen  tnoroughly 
washed,  after  which  they  are  ready  to  receive  the  main 
bearing.  When  these  are  finally  in  place  they  are  fin- 

ish-reamed with  a  set  of  Martell  reamers,  as  shown  in 
Fig.  29.  This  outfit  includes  thirty-five  reamers.  Each 
bearing  is  reamed  0.0025  in.  larger  than  the  recorded 
diameter  of  the  crankshaft  which  is  to  go  in  it,  so  that 
each  bearing  is  reamed  for  the  particular  shaft  bear- 

ing which  it  is  to  carry. 
A  completed  lower  half  of  the  crankcase,  with  the 

water  pump  in  position  on  the  end,  and  the  oil  pump  at the  bottom,  is  shown  in  Fig.  30. 

How  to  Keep  Employees  on  the  Job  In Summer  Time 

FIG.    30.      THE   COMPI.ETED   LOWER   HALF 

By  Frank  H.  Williams 

The  problem  of  keeping  all,  or  at  least  a  goodly  per- 
centage of  employees,  on  the  job  during  the  summer 

time,  is  a  problem  which  has  become  of  especial  impor- 
tance at  this  time  of  the  year.  Too  frequently  the  Sat- 
urday half-holiday  becomes  an  all-day  holiday  during 

the  summer  months,  whether  it  is  due  to  "sickness  in 
the  family"  or  to  the  old-time  office-boy  alibi  of  "bury- 

ing a  grandmother,"  or  to  any  other  cause  which  may 
be  based  entirely  upon  fact — or  not. 

How  can  the  plant  employing  large  numbers  of  work- 
men keep  attendance  of  employees  at  pretty  nearly  100 

per  cent  during  the  summer  time  when  every  man  feels 
the  lure  of  nearby  lakes,  or  ball  games,  or  a  trip  through 
the  countryside  in  his  own  flivver  or  the  auto  of  a 
friend  ? 

One  method  by  which  greater  efficiency  in  this  partic- 
ular can  be  attained  is  through  the  use  of  a  bonus. 

The  Edison  Lamp  works.  Fort  Wayne,  Indiana,  one 
of  the  plants  of  the  General  Electric  Co.,  used  a  bonus 
with  good  effect  last  year  and  has  anounced  that  the 
same  plan  will  be  inaugurated  this  year  on  June  14, 
continuing  in  effect  until  Sept.  11.  Under  this  plan  the 

factory  will  give  a  bonus  amounting  to  about  one  week's 
wages  to  employees  who  have  a  perfect  attendance  dur- 

ing this  period.  The  period  includes  sixty-two  full 
working  days  and  excludes  the  shut-down  of  a  week  for 
the  summer  vacation  and  the  other  holidays  which  will 
occur  during  the  summer.  The  exact  bonus  is  10  per 

cent  of  the  employees*  earnings  during  the  period  to 
those  who  miss  no  time.  The  payments  will  be  addi- 

tional to  regular  bonuses.  No  bonus  will  be  given  those 

losing  more  than  a  week's  time.  All  factory  employees 
will  be  entitled  to  the  bonus,  while  the  office  employees, 
foremen,  assistant  foremen,  leaders,  machinists,  gate- 
men,  watchmen  and  other  persons  not  connected  with 
the  factory  work  will  not  be  granted  the  extra  money. 

Isn't  this  plan  about  the  most  effective  that  can  be 
evolved,  in  the  long  run?  And  isn't  it,  too,  about  the 
cheapest  in  the  end? 

Certainly,  nothing  much  appeals  to  employees  in  a 
case  of  this  kind  as  does  money.  If  they  can  see  where 
they  are  going  to  be  a  worth  while  sum  of  money  ahead 
by  sticking  on  the  job  it  is  quite  probable  that  they  will 
stick,  no  matter  how  strongly  the  call  of  the  outdoors 
may  be  sounding  in  their  ears. 
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The  Spirit  of  the  Federation 
NE  of  our  editors  recently  sent  in 

this  item:  "The  Technical  Club 
of  Madison,  Wis.,  held  its  first 

regular  meeting  June  7,  1920.  This  club, 

with  a  membership  of  1 75,  was  organized  for 

the  promotion  of  good  fellowship  and  spirit, 

with  special  regard  to  the  part  the  engineers 

can  take  in  public  affairs." 
•!•  V  V 

This  is  a  1 75-caliber  gun  set  and  ready  for 

action  in  the  great  forward  movement  for  en- 
gineering recognition.  It,  like  all  other  such 

units,  should  take  its  place  in  the  battery 

of  the  Federated  American  Engineering 
Societies. 

Only  by  united  action  through  such  a 

group  as  the  Federation  can  results  befitting 

engmeers  be  obtained. 

V  •*•  •!• 

Special  attention  is  called  to  the  following 

extracts  from  the  Federation  constitution, 

which  was  published  in  full  in  our  last  issue: 

Art.  II.  Object 

"Service  to  others  is  the  expression  of  the 
highest  motive  to  which  men  can  respond,  and 

duty  to  contribute  to  the  public  welfare  de- 

mands the  best  efforts  that  men  can  put  forth ; 

therefore,  it  shall  be  the  object  of  this  organ- 

ization to  further  the  interests  of  the  public 
(Inquiries  regarding  the  Federation  of  American 

Engineers  may  be  sent  temporarily  to  the  American 
Society  of  Mechanical  Engineers,  29  West  39th 
St.,  New  York  City.) 

through  the  use  of  technical  knowledge  and 

engineering  experience,  and  to  consider  and 

act  upon  matters  common  to  the  engineering 

and  allied  technical  professions." 

Art.  VII.    Local  Affiliations 

"Sec.  1 .  Object.  The  American  Engi- 
neering Council  shall  encourage  the  forma- 

tion of  local  affiliations,  to  consider  matters  of 

local  public  welfare  with  which  the  engineer- 

ing and  allied  technical  professions  are  con- 
cerned, as  well  as  other  matters  of  common 

interest  to  these  professions,  in  order  that  there 

may  be  united  action  and  that  suggestions  and 

advice  may  be  offered  to  the  Council." 
* * 

TTiere  is  absolutely  nothing  in  the  object 
of  the  Federation  that  cannot  be  subscribed  to 

with  a  clear  conscience  by  every  real  engineer 

member  of  every  organization  eligible  for 
membership. 

Every  engineer  in  the  country  should  boost 

for  the  Federation  and  its  object,  and  back  to 

the  limit  his  local  organization  for  member- 

ship in  the  National  body. 

The  time  to  apply  energy  is  at  the  start — 
AND  THAT  TIMETS  NOW. 

Editor 

« 
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Method  of  Hardening  Long  Small 
Wires 

By  Charles  F.  Stot7 

A  method  of  hardening  long  slender  punches,  which  I 
have  used  with  good  results  on  punches  0.016  in.  and 
0.020  in.  in  diam.  and  about  13  in.  long,  is  as  follows: 

The  wires  from  which  the  punches  are  made  are  first 
cut  to  about  14  in.  in  length.  It  is  necessary  that  a 
gas  flame  be  available  which  will  just  pass  across  the 
top  of  a  piece  of  3-  or  4-in.  pipe  16  in.  long,  set  on  end 
and  sealed  at  the  bottom.  The  pipe  is  to  be  filled  to 

the  top  with  oil  suitable  for  hardening.  The  arrange- 
ment is  shown  in  the  illustration. 

Attach  a  small  weight  on  one  end  of  each  wire  and 
hold  the  other  end  with  tongs.  Raise  the  wire  in  a 

vertical  position  so  that  the  weight  will  about  touch 
the  oil,  then  lower  it  slowly  into  the  oil  as  fast  as  the 
flame  heats  the  wire  properly. 

When  the  wire  is  submerged  to  its  whole  length  the 
flame  is  shut  off  or  diverted  so  that  the  wire  may  be 
withdrawn.  The  wires  are  cut  to  the  required  lengths 
and  then  drawn  to  the  desired 
temper. 

A  Simple  Expanding  Mandrel 
By  H.  Kurzweil 

In  respect  to  the  simple  expanding  mandrel  described 
by  E.  A.  Dixie  on  page  833,  Vol.  51,  I  should  consider  it 
necessary,  if  the  tool  is  to  give  satisfactory  service,  to 

«',"' 

SI.MPLE  EXPANDING  MANDREL 

drill  holes  at  the  ends  of  the  slots,  as  shown  in  the 
sketch  herewith. 

These  holes  will  provide  for  the  backspring  of  the 
leaves,  not  only  giving  a  firmer  grip  on  the  work  to  be 
held,  but  also  prolonging  the  life  of  the  tool. 

A  Double-Action  Clamp 
By  R.  W.  Belmont 

A  double  action  clamp  that  may  be  adapted  to  jigs 
and  fixtures  is  shown  in  the  illustration. 

The  stud  A  that  tightens  the  clamp  is  pivoted  to  the 
lever  B.  Two  coil  springs  supported  by  the  plate  C  serve 
to  throw  the  clamps  open  when  the  pressure  is  released. 
When  the  nut  D  is  tightened  the  clamp  is  drawn  down 
on  top  of  the  work  at  the  same  time  that  the  latter  is 
forced  against  the  fixed  jaw  by  the  bent  lever  B. 

DEVICE   FOR   HARDENING   LONG   S.MAI.L   WIRES A  DOUBLE-ACTION  CLAMP 
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EDITORIALS 

The  Value  of  High-Altitude  Flying 
MOST  people — and  this  includes  most  editors  as 

well — have  looked  upon  Major  Schroeder's  high- 
altitude  flying  as  "a  fool  stunt"  of  no  practical  value. 
Some  conceded  that  to  have  an  American  hold  the 

world's  altitude  recoi-d  was  good  publicity,  but  that 
was  about  all. 

However,  very  few  know  of  the  careful  study  and 
planning  of  the  Air  Service  that  preceded  these  flights, 
and  the  valuable  data  and  conclusions  that  were  the 
results. 

The  outcome  of  future  wars — for  we  may  as  well  face 
facts — will  depend  largely  on  the  efficiency  and  knowl- 

edge of  the  Air  Service.  The  higher  an  airplane 
can  fly,  the  safer  it  will  be  from  observation  or 
destruction. 

Ear!y  war  planes  had  a  ceiling  around  5,000  ft.,  but 
this  was  rapidly  raised  by  improved  machines  until  in 
the  later  days  of  the  war,  20,000  ft.  was  common  for 
chasse  planes. 

Future  wars  will  undoubtedly  require  very  much 

higher  altitudes  than  this,  owing  to  improved  anti- 
aircraft guns  and  other  devices. 

From  this  it  will  be  readily  seen  how  important  is 

the  study  of  high-altitude  flying,  and  under  such  con- 

ditions as  made  by  Major  Schroeder  it  is  not  "stunt 
flying"  but  scientific  research  and  deserves  to  be  known 
as  such. 

In  high-altitude  flying,  devices  must  be  perfected  to 

keep  the  aviators  alive  by  furnishing  them  the  neces- 
sary- oxygen.  Another  problem  is  to  increase  the 

efliciency  of  the  motor  and  the  propeller,  since  the 
rarefied  air  rapidly  lowers  this  efficiency  as  the  machine 
rises  above  5,000  ft. 

To  supply  air  to  the  motor  at  the  proper  pressure,  a 
number  of  devices  have  been  tried  out.  One  which 

has  proved  very  successful  is  known  as  the  Moss 

Supercharger,  and  in  conjunction  with  this  a  variable- 
pitch  propeller  has  been  used.  A  motor  without  a 

supercharger  loses  about  45  per  cent  of  its  sea-level 
power  when  operating  at  15,000  ft. 

A  few  of  the  difficult  problems  to  be  studied  and 
solved  may  be  outlined  as  follows: 

How  to  keep  the  air  and  gas-mixture  ratio  of  the 

carburetor  constant  at  various  a'titudes. 
How  to  properly  deliver  fuel  to  the  carburetor  against 

varying  pressure. 
How  to  cool  at  high  altitudes  and  offset  the  rising 

boiling  point  of  water. 
How  to  provide  a  drain  valve  to  let  the  water  out  of 

the  radiator  in  case  the  motor  stops,  so  as  to  prevent 
the  freezing  of  the  water  in  the  cooling  system,  which 
would  ruin  it.  This  valve  must  be  made  so  as  not 

to  freeze  and  become  inoperative. 

How  to  overcome  pre-ignition,  encountered  when  run- 
ning with  the  supercharger  in  action. 

These  are  merely  samples  of  what  the  difficulties  are. 

In  Major  Schroeder's  great  flight  it  appears  that  he 
suffered  more  from  carbon-monoxide  poisoning,  due  to 

unlooked-for  expansion  of  exhaust  gases,  than  from  lack 
of  Oxygen. 

Aside  from  the  problems  of  the  airplane  itself,  there 
are  yet  great  unsolved  problems  of  the  upper  air  cur- 

rents to  be  worked  out.  It  is  believed  by  some  that 
above  40,000  ft.  trade  winds  will  be  discovered  that 

blow  constant'.y.  from  east  to  west,  just  as  Major 
Schroeder  apparently  proved  in  his  record  flights 
around  30,000  ft.,  that  there  were  winds  blowing  from 
west  to  east. 

The  settling  of  the  air-current  Question  alone  will 
prove  of  enormous  value  in  planning  commercial  or 
military  movements. 

From  now  on,  let's  give  Major  Schisoeder  and  the 
Air  Service  credit  for  real  scientific  research  efforts 

and  not  think  of  them  as  merely  pulling  oflF  movie 
.stunts.  E.    V. 

Countersigns  and  Jobs 
As  WE  look  foi-vvard  to  Independence  Day,  now  close 

.  at  hand,  let  us  think,  and  decide  in  our  own  minds 

how  many  of  us  are  keeping  to  the  basic  principles  of 
a  true  Republic. 

In  a  REAL  Republic,  the  will  of  a  majority  of  the 
people  is  supreme !  It  was  for  this  purpose  our  Republic 
was  founded. 

When  the  majority  does  not  rule,  the  purpose  is 
defeated  and  the  Government — recognized  or  otherwise 
— becomes  that  of  a  dictator.ship,  whether  the  power 
rests  in  an  individual  or  a  minority  organization. 

Washington  said  in   his   farewell  addi-ess: 

"The  very  idea  of  the  power  and  the  right  of  the 
people  to  establish  government  presupposes  the  duty  of 
every  individual  to  obey  the  established  Government. 

All  obstructions  to  the  execution  of  the  laws,  all  com- 
binations and  associations,  under  whatever  plausible 

character,  with  the  real  design  to  direct,  control, 
counteract  or  awe  the  regular  deliberation  and  action 
of  the  constituted  authorities,  are  destructive  to  this 
fundamental  principle,  and  of  fatal  tendency.  They 
serve  to  organize  faction,  to  give  it  an  artificial  and 
extraordinary  force;  to  put,  in  the  place  of  the  delegated 
will  of  the  nation,  the  will  of  a  party,  often  a  small  but 

artful  and  enterpri.'^ing  minority  of  the  community. 
.     .  However   combinations   or   associations   of  the 

above  description  may  now  and  then  answer  popular 
ends,  they  are  likely,  in  the  course  of  time  and  things, 
to  become  potent  engines,  by  which  cunning,  ambitious 
and  unprincipled  men  will  be  enabled  to  subvert  the 
power  of  the  people  and  to  usurp  for  themselves  the 

reins  of  Government,  destroying  afterwai-d  the  very 

engines  which  have  lifted  them  to  unjust  dominion." 
The  principles  of  our  Republic  make  it  p:ain  that 

the  rights  of  one  individual  end  where  those  of  another 

begin. 
The  rights  of  ANY  group,  secular  or  political,  are 

subordinate  to  those  of  the  nation  taken  as  a  whole. 

No  group  has  the  right  to  interfere  with  the 
welfare  of  the  majority. 
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No  organization,  outlaw  or  otherwise,  has  a  right  to 
close  the  channels  through  which  the  ma.iority — the 
people — obtain  the  necessarie?  of  life. 

No  group  or  organization  has  the  right  to  monopolize 
any  branch  of  trade  or  industry  to  the  exclusion  of 
other  unallied  groups  or  individuals. 

This  applies  equally  to  trusts,  religious  orders,  lodges 
or  unions. 

It  is  neither  right  nor  legal  to  say  that  only  Baptists, 
or  Catholics,  or  Jews,  or  Gentiles,  or  Masons,  or  Knights 

of  Columhus,  shall  have  a  chance  to  earn  an  honest  liv- 
ing in  certain  lines. 

To  say  that  these  have  not  the  right  and  the  freedom 

to  work  side  by  side  on  ANY  job,  if  they  are  other- 
wise qualified,  is  to  preach  tyranny  and  oppression. 

Prevention  of  such  free  working  conditions  either  by 

force,  intimidation,  or  otherwise,  is  un-American,  unjust 
and  illegal. 

Put  it  up  to  yourself:  Do  you  believe  it  is  right 

to  compel  a  man  or  woman  to"^  give  a  specific  counter- 
sign in  order  to  work?  y 

Do  you  believe  that  inability  to  give  such  a  counter- 
sign should  result  in  the  starvation  of  the  individual, 

or  his  persistence  in  working,  result  in  starving  thou- 
sands of  American  people  by  the  tying  up  of  traffic 

or  by   other   means?  E.    V. 

The  Mechanics  of  the  Future 
Everyone  agrees  that  there  is  a  shortage  of  good 

mechanics  and  joins  in  the  general  lamentation  that  this 
is  so.  Many  attribute  different  causes,  these  depending 
on  the  various  viewpoints  as  to  both  political  and 
labor  matters. 

Interesting  as  these  opinions  are,  they  are  not  going 
to  remedy  the  situation  as  long  as  they  remain  mere 
explanations  of  why  the  conditions  remain  as  they  are. 
The  industry  and  the  country  need  more  and  better 
mechanics — what  are  they  doing  about  it? 

There  is  much  talk  of  vocational  schools,  of  Federal 
aid  to  schools  by  the  Smith-Hughes  Vocational  Edu- 

cation Law  and  these  all  have  their  place.  But  no  plan 
can  succeed  unless  every  machine  builder  does  his  share 
in  the  work.  If  he  cannot  train  apprentices  well,  he 

may  be  able  to  assist  some  of  these  vocational  or  part- 
time  schools.  But  every  shop  .should  do  something  which 
will  count  in  this  work. 

One  way  of  doing  this  is  shown  in  the  article  on 
page  1335  which  outlines  what  Henry  Ford  is  doing 
in  Detroit.  This  has  the  great  advantage  of  giving  the 
boy  in  the  poorest  of  families  an  opportunity  to  learn 
a  real  trade,  which  is  too  often  denied  by  a  combination 
of  circumstances  over  which  he  has  no  control.  And 
equality  of  opportunity  removes  the  fuse  from  many 

explosive  arguments  of  the  ultr-i-radicals. 
Few  manufacturers  may  be  f-ble  to  go  into  this  as 

extensively  or  as  liberally  as  this,  but  all  can  and  should 
put  a  shoulder  to  the  wheel.  Each  should  ask  him- 

self, "Am  I  doing  my  share  to  train  good  mechanics 
for  the  greatest  industi-j'  in  the  world?"  F.  H.  C. 

THE  Reparations  Commission  has  discovered  that 
the  German  dye  monopoly  has  been  selling  dye  pro- 

ducts to  its  own  nationals  at  one-sixth  the  price  it  was 
charging  the  Commission.     The   latter,  of  course,  has 

simply  marked  the  credits  down  to  the  legitimate  Ger- man price. 

If  it  is  possible  for  Germans  to  .sell  at  home  dyes  at 
one-sixth  of  what  seemed  to  the  Reparations  Commis- 

sion at  first  a  fair  price,  what  tariff  wall  could  possibly 
protect  the  American  industry  against  German  dump- ing? 

The  life  of  the  American  dye  industry  hangs  on 
the  enactment  of  legislation  giving  it  complete  pro- 

tection.— Manufacturers'  Record. 

Why  the  Blueprint? 
By  John  Vincent 

The  article  by  Frank  Richards  on  page  871  of  the 
American  Machinist  is  interesting  reading,  but  he 
overlooked  some  essential  features  that  would  render 

absurd  his  photo-engraving  process  for  reproducing 
drawings  for  use  in  a  shop  under  conditions  of  prac- 

tical service.  His  first  illustration  is  an  example  of 
an  ordinary  catalog  cut  but  gives  practically  no  details 
of  any  value  to  a  shop  man,  and  was  probably  prepared 
solely  for  use  in  a  sales  organization.  For  instance, 
almost  all  of  the  details  of  the  bearings  themselves  are 
indistinguishable,  and  a  few  larger  details  that  are 
available  will  not  help  out  a  great  deal  in  any  as- 

sembling operation. 
His  second  illustration  shows  a  reduced  drawing  of 

a  freight  car  frame  which,  he  acknowledges,  was  taken 
from  a  technical  article,  and  as  such  was  prepared 
solely  for  the  guidance  of  the  reader  and  not  for 
use  of  a  shopman.  Possibly  if  he  had  seen  the  drawing 
from  which  this  cut  was  prepared  he  would  have 
found  it  totally  unlike  the  usual  shop  tracing.  For 

instance,  probably  all  the  lettering  was  vastly  enlarged 
so  that  it  would  lie  legible  when  reduced  to  the  size 
of  cut  shown.  With  further  reference  to  the  details 
shown  on  this  drawing,  a  shop  man  could  tell  at  a 
glance  that  it  would  be  of  little  practical  service  in 
the  shop  use  because  none  of  the  riveting  layouts  or 
any  of  the  structural  details  are  shown  for  the  benefit 
of  the  shopman  and  consequently  would  be  either  a 
case  of  providing  additional  drawings  or  leaving  it 
entirely  up  to  the  shop  man  to  worry  about,  which  is 
poor  engineering  practice.  Moreover,  in  a  drawing  of 
this  size  few  dimensions  could  be  shown  on  it  without 
having  it  so  cluttered  up  that  it  would  give  very  poor 
service. 

Another  point  which  would  show  the  impracticability 
of  using  too  small  drawings  is  the  fact  that  they  get 
dirty  and  if  anyone  will  lay  a  dirty,  smutty  finger 
on  two  or  three  corners  of  so  small  a  drawing  he 
will  find  that  without  doubt  important  dimensions  and 
other  instructions  are  totally  obliterated.  The  ordi- 

nary lai'ge-sized  blueprint  can  collect  considerable  dirt 
and  oily  fingermarks  and  still  be  legible  to  the  work- 
man. 

Lastly,  with  reference  to  the  production  of  cuts, 
I  think  Mr.  Richards  would  find  that  they  could  not 
be  suitably  reproduced  from  the  ordinary  working 
drawing,  and  that  it  would  be  necessary  to  ink  in 
the  drawings  in  order  to  obtain  clear,  sharp  lines  for  re- 

production liy  the  photo-engraving  process.  Conse- 
quently nothing  would  be  saved  by  this  method  over 

the  ordinary  work  of  tracing  the  drawings  so  that 
the  cost  of  one  process  practically  counterbalances 
the  other. 
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Chamh.Ts   St.iv.iO 
PHILIP  3.   REILLY 

Annual  Convention  of  the  Industrial 
Relations  Association  of  America 

The  Industrial  Relations  Association  of  America 
met  for  its  fourth  annual  convention  at  the  Audito- 

rium Theater,  Chicago,  on  May  19,  20  and  21,  1920. 
The  officers  in  charge  of  the  association  (formerly  the 
National  Association  of  Employment  Managers)  are: 
President,  Philip  J.  Reilly,  Retail  Research  Association, 
New  York;  vice  president,  John  C.  Bowei%  Westinghouse 
Electric  and  Manu- 

facturing Co.,  East 
Pittsburgh,  Pa.;  sec- 

retary, F.  C.  W.  Par- 
ker, Central  Y.  M.  C. 

A.,  Chicago ;  treas- 
urer, John  C.  Willits, 

University  of  Penn- 
sylvania, Philadel- 

phia; executive  sec- 
retary, Mark  M. 

Jones,  Thomas  A. 
Edison  Industries, 
Orange,  N.  J. 
I  A  singular  ar- 

rangement of  the 
program  placed  most 
of  the  interesting 
topics  for  discussion 
at  concurrent  lun- 

cheon or  dinner 
meetings,  and  as 
many    a  s    e  1  e  v  e  n 
topics  were  thus  placed  for  the  discussion  of  different 
groups  at  widely  separated  places  at  the  same  time. 
Many  of  these  topics  were  of  interest  to  the  same 
person,  and  this  overlapping  arrangement  prevented 
some  of  the  delegates  from  obtaining  the  full  value 
of  these  discussions.  An  instance  may  be  noted  in 

"Apprentice  Training"  and  "Shortage  of  Labor"  which 
in  many  brlanches  of  industry  employing  skilled  help 
are  closely  interwoven  topics,  and  yet  these  were  dis- 

cussed in  the  same  noon-day  period  before  different 
groups. 

On  each  day,  short  morning  and  afternoon  sessions 
were  devoted  to  general  discourses  with  all  of  the  dele- 

gates in  attendance,  but  these  addresses  were  usually 
not  sufficiently  fundamental  in  character  to  furnish  a 
good  working  basis  for  individual  action. 

The  afternoon  session  on  Wednesday  was  devoted  to 

addresses  on  "Incentives  and  Production,"  with  the 
following  speakers:  H.  H.  Haylett,  Labor  Manager, 
Alfred  Decker  and  Cohn,  Chicago ;  Dean  L.  C^  Marshall, 
School  of  Commerce  and  Administration,  University  of 
Chicago ;  and  Frank  J.  Raymond,  The  Inter-racial  Co\m- 
cil.  New  York.  The  evening  general  session  on  the 

same  day  discussed :  "Linking  Up  the  Worker  and  the 
Finished  Product."  The  speakers  were:  H.  B.  Bole, 
Hydraulic  Steel  Co.,  Cleveland,  and  Harry  N.  Clarke, 
The  Cort-e-Scope   Co.,   Cleveland. 

Subjects  discussed  at  later  general  sessions  included: 

"Community  Conditions  Affecting  Labor  Stability," 
"The  Status  of  Women  in  Industry,"  "The  Foreman 
of  the  Present  and  Future,"  "Organized  Labor  in 
Industry,"  "What  Management  Wants"  and  "What 
liaboi-  Wants."  One  of  the  interesting  speakers  on  the 
subject    "Organized    Labor    in    Industry"    was    E.    J. 

("'lianibors  Studio 

F.  C.  W.   PARKER 

McCome,  general  man^^sff^  Tihe  Buffalo  Commercial, 
who  spoke  of  the  open^hop  conditions  which  are  being 
maintained  in  that  printing  piant,  claimed  to  be  one  of 
the  four  newspapers  in  the  United  States  in  which  the 

conditions  of  a  totally  "closed  shop"  do  not  exist. 
This  speaker  was  followed  by  Sidney  Hillman,  general 

president  of  the  Amalgamated  Clothing  Workers  of 
A.merica,  who  attempted  to  convey  the  impression  that 
his  organization  was  free  of  the  faults  that  have  been 
charged  against  other  labor  organizations  to  the  effect 

   that  they  are  at- tempting to  curtail 

production  and  con- 
tinually raise  the 

cost  of  living  by 

strikes  and  wage  in- 
creases.  Another 
striking  address  was 
made  by  Sherman 
Rogers,  formerly  a 

lumberjack  of  Ore- 
gon, who  spoke  on 

the  present  and  past 
methods  of  handling 
labor.  He  said  in 

part:  "If  you  want 
to  know  what  makes 
Bolshevism,  go  home 
and  take  a  squint  in 

the  glass  and  you'll see.  It  is  time  to 

stop  passing  the 
buck;  slam  the  cards 

on  the  table  face  up  where  everybody  can  see  them 
and  then  we  will  get  somewhere.  All  men  are  righ* 
when  they  get  the  truth.  The  attitude  of  employers 
in  staying  asleep  at  the  switch  and  letting  radicalisi 
spread  has  been  one  of  criminal  apathy.     .     .     . 

"Ninety-eight  per  cent  of  labor  is  right,  absolutely 
square.  In  the  last  six  months  labor  and  capital  have 
drawn  closer  together  than  in  the  previous  hundred 

years. "Establish  the  human  contact  between  the  office 
and  the  shop,  preach  the  truth  openly,  come  out  in  the 

open,  quit  passing  the  buck,  and  it  won't  take  long  to 
convince  the  worker  that  the  stuff  the  radicals  are 

preaching  is  the  doctrine  of  destruction." 
A.  C.  Horrocks,  director  of  education  of  the  Good- 

year Tire  and  Rubber  Co.,  Akron,  described  the  train- 
ing courses  that  have  been  established  in  their  plant 

for  creating  supervisory  foremen  in  gang  leaders. 
These  courses  have  proved  successful  as  shown  by  the 
constantly  increasing  enrollment  of  employees.  The 
first  class  had  about  325  enrolled,  the  second  about 
430,  and  thr  third,  which  will  complete  its  course  some 
time  in  June,  has  about  2,700. 

The  foreman  of  the  present  found  a  warm  defender 
in  Dudley  R.  Kennedy  of  Philadelphia,  who  claimed  that 
he  is  just  as  the  management  of  the  present  makes  him, 
and  that  the  faults  of  the  foreman  hut  reflect  the 
corresponding  faults  of  the  management.  He  further 

said,  "...  the  foreman  is  the  most  abused  and 
least  undei-stood  man  in  the  manufacturing  field  today. 
.  .  .  He  is  really  the  solution  of  the  labor  problems 
of  the  present  because  he  is  the  sole  connecting  link 
between  the  board  of  directors  and  the  man  with  the 

wheelbarrow." 
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The  Railroad  Wage  Case 
To  the  Honorable  Members  of  the 
United  States  Railroad  Labor  Board. 
Gentlemen : 

The  outcome  of  the  Railroad  Wage  case,  which  is 
at  present  before  your  honorable  body,  is  of  such  vast 
importance  to  the  manufacturers  and  producers  gen- 

erally, that  the  Illinois  Manufacturers'  Association, 
through  its  Board  of  Directors,  takes  the  liberty  of 
submitting  the  following  for  the  consideration  of  your 
Board : 

First.  The  practice  of  basing  wages  on  the  cost 
of  living,  without  taking  into  account  the  work  per- 

formed for  the  wages,  is,  in  our  opinion,  at  the  very 
bottom  of  the  present  disturbed  and  unsatisfactory 
labor  condition.  It  is  usual  now,  in  presenting  claims 
for  wage  advances,  to  attach  an  estimated  family 
budget,  upon  which  the  percentage  of  wage  increase 
is  predicated.  Unfortunately,  this  family  budget  ir. 
presented  only  to  further  the  claims  of  a  particular 
body,  but  we  believe  it  to  be  the  duty  of  your  Board 
to  consider  where  a  universal  application  of  the  budget 
presented   in  the  railroad   case  would   lead. 

If,  for  instance,  we  accept  the  figures  submitted 

by  Mr.  Lauck,  that  $1,700  represents  the  lowest  sub- 
sistence level  and  $2,500  the  lowest  comfort  level  fcr 

an  American  family,  and  base  the  scale  of  wages  in 
the  transportation  service  on  the  assumption  that  every 
man  engaged  in  this  service,  no  matter  where  he  lives, 
whether  married  or  single,  is  entitled  to  a  wage  based 
on  a  scale  with  those  figures  as  minimums,  would  it 

not  be  fair  to  assume  that  every  wage  earner  in  everj;^ 
character  of  employment  everywhere  in  this  country  is 
entitled  to  a   scale  based  on  that  same  minimum? 

From  our  experience  as  manufacturers  we  should  sa"- 
that,  if  Mr.  Lauck's  budget  were  made  the  basis  of 
a  universal  demand,  the  farms,  the  mines,  and  the 
industries  would  be  wholly  unable  to  meet  it  on  a 
straight-time  basis. 

If  this  is  true,  then  you  would  improve  the  living 
conditions  of  railroad  employees  by  impairing  the  liv- 

ing conditions  of  all  the  other  workers. 
Your  Board  can  render  a  signal  service  to  the  country 

by  indicating  to  these  claimants  that,  while  Wfges 
should  be  equalized  in  those  cases  that  have  lagged 

behind  in  the  wage  readjustment,  wages  can't  be  paid 
unless  they  are  earned,  and  that  we  can't  get  more 
out  of  the  common  pot  than  we  put  into  it. 
Second.  The  divorce  of  wages  from  production  has 

been  one  of  the  calamities  of  the  war,  for  it  has  created, 
in  the  mind  of  the  wage  earner,  the  delusion  that, 
irrespective  of  output,  performance,  or  character  of 

service  rendered,  he  is  entit'ed  to  live  on  a  certain 
scale.  Statisticians  spend  their  time  in  developing 
elaborated  lists  of  family  requirements,  instead  of 
determining  how  wage  increases  based  on  these  require- 

ments can  be  paid. 
And  so  it  happens  that  during  the  most  critical  time 

in  the  industrial  history  of  the  country,  when  the 
consumption  of  commodities  has  expanded,  and  world 
production  of  commodities  has  been  greatly  impaired, 
we  have  established  a  shorter  working  day,  have 
abolished  piece  and  premium  forms  of  payment,  and 
have  imbued  the  wage  earner  with  the  idea  that  he  is 
entitled  to  a  good  living  if  he  but  spends  eight  hours 
at  a  job. 

We  recognize  that  there  is  considerable  justice  in 
the  demand  for  an  increa.se  among  railroad  workers, 
and  have  no  intention  of  arguing  against  a  fair 
increase. 

We  do  think,  however,  considering  the  importance 
of  the  decision  which  you  are  about  to  render,  that 
you  should  emphasize  the  necessity,  during  these  times 
of  extraordinary  prices,  that  part  at  least  of  the 
increased  co.st  of  living  shall  be  met  by  longer  hours 
of  service  and  increased  output,  and  that  piece  and 
premium  rates  of  payment,  which  during  Government 
operation  of  the  roads  were  wholly  abolished,  should 
be    re-established. 

Third.  The  industries  have,  for  the  past  eighteen 
months,  been  adjusting  their  wage  scales  to  meet  the 
changed  conditions.  We  think  your  honorable  body 
should  be  guided  in  the  final  determination  of  wages 
to  be  paid,  by  the  rates  obtaining  in  similar  crafts  in 
the  industries.  If  the  wage  scale  fixed  by  your  body 
for  the  transportation  service  is  above  that  now  cur- 

rent in  the  industries,  it  will  force  another  readjust- 
ment of  wages  there,  and  will  be  followed  by  another 

increase  in  the  price  of  commodities. 
The  industries  can  quickly  adjust  themselves  to  con- 

ditions of  supply  and  demand  in  the  labor  market,  but 
the  scale  fixed  by  your  Board  will  be  of  a  rather  per- 

manent character. 

Unless  provision  is  made  for  readjustment  when  con- 
ditions change,  high  wage  rates  and  their  concomitants, 

high  freight  rates,  are  likely  to  endure  longer  than 

conditions  justify.  • 
Fourth.  The  advances  in  cost  of  living  have  affected 

most  adversely  the  lowest  paid  wage  earners,  and 
the  increases  in  the  wages  paid  unskilled  labor  have, 
therefore,  been  largest. 

It  is  only  fair  to  suggest  to  your  Board,  therefore, 
that  no  uniform  percentage  increase  in  wages  be 
granted,  but  that  the  rate  of  wage  increase  be  greater 
in  the  lower  paid  cla.sses  than  in  the  higher. 

This  would  but  repeat  what  has  actually  happened  in 
the  wage  readjustment  of  the  industries. Charles  Piez. 

Conditions  in  France 
By  Mason  Britton 

Paris,  May  25,  1920 

The  street  lights  are  burning  dimly  at  night  in  Par.s 

hot  water  is  obtainable  in  bote's  twice  a  week,  and 
most  manufacturing  plants  are  shut  down  one  day  a 
week  on  account  of  lack  of  coal — all  of  which  is  symbolic 
of  the  twilight  period  through  which  France  is  now 
passing.  Daylight  is  coming  fast,  however,  and 
optimism  appears  on  all  sides  as  to  the  near-approaching 
and  ultimate  prosperity  of  France. 

The  industries  are  handicapped  principally  by  lack 
of  raw  materials,  coal  and  the  railroad  congestion 
caused  by  worn-out  equipment. 

The  recent  general  strike  about  which  we  have  read 
so  much  in  the  papers  was  a  fizzle  for  two  reasons — 
the  firm  action  taken  by  the  Government  and  the  fact 
that  the  French  workmen  are  tired  of  striking  and 
losing  the  money  consequent  to  strikes.  When  the 
strike  order  went  out  many  of  the  men  obeyed  it.  but 
only  stayed  out  for  a  few  days.  Practically  all  ol 
them  have  returned  and  manufacturers  here  think  that, 
except  in  isolated  cases,  they  \vill  have  no  more  labo? 
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trouble  for  a  long  time  to  come.  Some  of  them  have 
announced  a  unique  policy.  When  the  men  in  a  plant 
strike,  the  manufacturers  will  lock  them  out  for  the 
same  duratio.n  of  time  as  the  men  stay  on  strike.  In 
other  words,  if  the  men  strike  for  a  week  they  are 

forced  to  stay  out  an  additional  week,  losing  two  weeks' 
pay. 

Good  machinists  are  getting  between  three  and  a 
half  and  four  francs  per  hour.  The  pay  before  the 
war  ran  from  sixty  centimes  to  one  franc  per  hour. 

A  week's  work  now  is  forty-eight  hours.  When  the 
shops  are  closed  down,  the  men  work  overtime  and  thus 
total  forty-eight  hours  a  week.  The  French  workmen 
like  the  piecework  system  and  the  unions  do  not  seem 
to  be  opposed  to  it.  The  spirit  of  the  workmen  is 

good,  and,  when  they  work,  good  production  is  obtained. 

Principal  Machine- Tool  Builders 

The  following  are  the  principal  French  machine-tool 
builders: 

H.   Ernault,   Paris.      (Lathes   and  horizontal  bor- 
ing machines.) 

Gazeneuve,    La    Plaine    Saint-Denis,    near    Paris. 
Bariquand  and  Marre,  127  rue  Oberkampf,  Paris. 

(Lathes,    turret    lathes,    milling    machines    and 
small  tools.) 

P.  Hure  &  Cie,  Pantin  near  Paris.      (Milling  ma- 
chines and  lathes.) 

JOST  &  Cie,  Paris.   (Drilling  machines.) 
ROUCHAUD    &    Lamassiaude,    Limoges.       (Vertical 

milling  machines.) 

LuBiN    &    Weiffenbach,    Saint-Quen    near    Paris. 
(Keyway  milling  machines,   spline-shaft  planing 
machines  and  cylinder  boring  machines.) 

Philibert,    Gamin    &    Cie,    Paris.      (Milling    ma- 
chines.) 

CuTXAT,     Paris.      Small     single-spindle    automatic 
screw  machines.) 

GuiLLET  &  Fils,  Auxerre.      (Lathes,   drilling  ma- 
chines   and    a    complete    line    of    wood-working 

machines.) 

Leplaive    &    Cie,    Salnt-Etienne.       (Big    planers. 
boring  mil's,  etc.) 

Societe  Nouvelle  de  Machinesoutils,  Asnieres, 
near  Paris.      (Grinding  machines.) 

Anciens     Etablissements.     Lomont,     Caen      (Cal- 
vados).      (Radial     drilling     machines,     planers, 

lathes.) 

Anciens   Etablissements.      Requier    Freres.    Paris. 

The  French  machine-tool  builders  sell  m.ostly  direct, 
and  few  of  them  have  exclusive  agents,  it  being  an  open 
market  and  a  commission  being  given  to  anyone  who 
sends   an   order.     Their   prices    are   much    lower   than 
American  prices,  but,  if  exchange  is  figured  at  normal, 
it  amounts  to  about  the  same.    A  French  16-in.  x  8-ft. 

engine  lathe  with  three-step  cone  and  double  back-gears 
sells  for  14.000  francs;   a   French   36-in.   lathe,   15   ft. 
between  centers,  all  geared-head  and  single-pulley  drive. 
70,000  francs ;  a  French  12-in.  slotter,  with  rotary  table. 
20,000  francs.    All  of  the  French  builders  are  busy. 

If  the  dollar  exchange  stays  as  it  is  for  an  indefinite 
period,  many  of  the  smaller  French  machine-tool  build- 

ers will  become  strong  enough  to  put  up  real  competition 
when  conditions  become  more  normal.  Many  competent 
Observers  believe  that  the  future  of  the  American 

machine-tool  market  in  France  for  such  standard  tools 
as  iengitie  lathet^  and  planers,  will  be  very  limited  from 

now  on,  and  that  the  French,  English  and  Germans 
will  divide  this  market. 

Soon  after  the  Armistice  the  Ministry  of  Armament 
advised  the  manufacturers  in  the  devastated  region  not 
to  buy  English  and  American  machinery  on  account  of 
the  high  exchange  rate  and  to  copfine  their  purchases 
to  German  and  Austrian  machinery  as  far  as  possible. 

The  Comptoir  Central  d'Achats  pour  les  Regions  Li- 
berees  (the  official  purchasing  organ  of  the  Govern- 

ment for  the  devastated  districts)  opened  offices  in 
Baden,  Germany,  to  help  the  manufacturers  get  this 
machinery.  A  good  deal  of  it  was  bought  just  after 
the  Armistice  from  stocks  that  the  Germans  had  on 

hand,  but  recently  the  French  manufacturers  have  been 
having  a  great  deal  of  diflftculty  in  getting  their  orders 
filled.  It  is  said  that  the  Germans  accept  orders  for 
such  and  such  delivery  at  certain  prices  and  four  or 
five  times  before  the  tools  are  delivered  letters  are 

received  raising  the  prices  and  stating  that  the  tools 
cannot  be  shipped  at  the  old  prices.  And,  then,  when 
the  French  agree  to  the  new  prices,  delivery  does  not 
seem  to  be  obtainable.  In  the  majority  of  cases  the 
new  prices  equal  the  Amrican  prices. 

Only  a  limited  number  of  English  and  Swiss  tools 

are  coming  in.  The  exchange  rate  works  agains^ 
them  as  it  does  against  the  American  tools,  only  to  a 
lesser  extent.  The  English  tool  builders  are  handicapped, 
too,  by  the  long  delivery  quoted.  Two  or  three  Belgian 
concerns  are  selling  lathes  here. 

Machinery-Using  Concerns  Busy 

All  of  the  machinery-using  concerns  are  as  busv 
as  the  limited  supply  of  raw  material  permits.  The 
automobile  manufacturers  are  months  behind  in  deliv- 

ery and  are  sold  out  for  from  one  to  three  years. 
Andre  Citroen,  who  is  making  a  small  light  car 

(thirty  miles  to  a  gallon  of  gasoline),  has  an  output 

of  seventy-five  cars  a  day  and  is  three  months  behind. 
Within  sixty  days,  this  output  will  be  a  hundred  per 
day.  Most  of  the  Citroen  munition  machinery  was 
changed  over  to  motor-car  production. 

There  is  a  big  demand  for  high-grade  labor-saving 
machine  tools,  and  the  only  thing  that  stops  a  big 
business  is  the  exchange. 

But  the  French  manufacturers  have  not  been  edu- 

cated far  enough  in  the  use  of  labor-saving  machinei^Ti' 
to  pay  the  existing  high  prices  for  American  tools. 
They  have  been  taught  too  much  to  buy  on  price  and 
cannot  under-stand  how  it  is  good  business  to  pay  what 
they  think  is  double  the  value  of  American  tools.  Many 

of  the  French  shops  are  very  small  and  have  only  lim- 
ited capital,  which  prevents  them  from  making  the 

outlay  necessary  for  buying  American  tools. 
The  dealers  who  have  had  a  stock  that  was  bought 

when  exchange  was  ten  or  twelve  francs  to  the  dollar 
and  can  conse(iuently  sell  the  tools  at  something  like 

a  normal  price,  from  the  French  standpoint,  are  dis- 
posing of  them.  The  demand  for  tools  bought  at  the 

present  exchange  rates  is  an  emergency  one,  caused 
by  concerns  needing  certain  equipment  to  fill  out  or 
where  some  special  tools  are  urgently   required. 

A  great  deal  of  the  high-grade  labor-saving  machin- 
ery in  the  French  and  American  surplus  stocks  is 

Ijeing  rapidly  absorbed.  The  dealers  here  do  not  seem 
to  mind  the  surplus  stocks,  and  say  that  they  could 
sell  all  the  American  tools  that  they  could  get  at  the 
present  time  but  for  the  exchange  wall. 
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There  are  about  as  many  solutions  to  the  exchange 
problem  as  there  are  dealers  and  buyers.  Most  of 
them  are  predicated  on  the  supposition  that  the  Amer- 

ican machine-tool  manufacturers  have  gotten  rich 
during  the  war  and  can  afford  to  act  in  a  banking 
capacity.  The  most  common  suggestion  is  that  the 

manufacturers  sell  on  a  ten-franc-to-the-doUar  basis, 

deposit  this  money  in  an  American  bank  in  Paris  and 

wait  for  the  exchange  to  become  normal.  A  couple  of 

the  large  American  machine-tool  builders  tried  this  but 
discontinued   it. 

The  same  complaint  is  made  by  the  agents,  here,  that 
I  reported  from  London — poor  packing  and  slushing. 
Shipments  from  America  often  lie  on  the  French  docks 
for  weeks  before  they  can  be  moved,  on  account  of  the 

freight  congestion.  One  dealer  showed  me  some  high- 
grade  American  tools  that  were  practically  worthless 
from  rust.  The  same  complaint  is  made  about  small 
tools. 

Carpenter  Ha§  Started  an  American  Agency 

C.  E.  Carpenter,  formerly  general  manager  of  the 
Allied  Machinery  Co.,  has  started  an  agency  to  sell 
American  machine  tools.  J.  Ostertag,  until  recently 
with  the  Director  of  Sales,  War  Department,  in  Belgium, 
and  Birger  Erichsen,  formerly  head  of  the  Allied 
Machinery  Co.  in  Italy,  are  associated  with  him. 

R.  S.  Stokvis  &  Fils  have  bought  the  place  formerly 

occupied  by  Alfred  H.  Schuette  in  Paris.  It  is  a  fine 

showroom  and  will  be  occupied  about  the  first  of  Sep- 
tember. A.  M.  Peskine,  formerly  with  Isnosskoff  & 

Company  of  Russia,  is  connected  with  the  .  aris  office  of 
Stokvis. 

F.  W.  Horstmann  &  Co.  are  erecting  a  new  ware- 
house and  showroom  about  a  couple  of  blocks  from 

their   present   location. 
Agents  here  also  complain  that  many  of  the  smaller 

manufacturers  still  quote  f.o.b.  factory,  not  realizing 
that,  while  in  America  their  towns  are  very  important, 
the  French  maps  do  not  show  them.  Of  course,  the 

only  way  to  quote  is  f.o.b.  New  York,  unless  you  want 
to  quote  f.o.b.  point  of  destination. 

The  market  here,  as  soon  as  exchange  becomes  more 
normal,  will  be  good  for  high-grade  labor-saving  Amer- 

ican tools.  They  will  have  to  be  sold,  however,  and 
a  great  deal  more  care  will  be  needed  in  the  future  in 

the  selection  of  agents.  The  time  for  the  order-taker 
in  the  machine-tool  business  in  France  has  gone  by. 
Sentiment  will  not  enter  into  selling  anything  American 

any  more  in  France,  and  the  mere  fact  that  a  tool  is 

marked  "American"  does  not  stamp  it  high-grade,  as 
it  did  before  the  war — too  much  war-made  stuff  has 
almost  irretrievably  hurt  the  American  reputation. 
Tools  must  be  sold  in  the  future,  agents  who  will  sell 

them  must  be  selected  and  manufacturers  will  have  to 

keep  more  closely  in  touch  by  having  factory  represent- 
atives here  on  the  ground. 

French  Looking  for  MQre  Help 

The  French  are  wCndering  what  the  American  people 

are  going  to  do  to  further  help  them.  President  Wilson 
sold  them  the  idea  of  the  League  of  Nations  and  then 

his  factory,  Congress,  refused  to  deliver  the  goods. 

The  French  business  men  do  not  understand  our  polit- 

ical system  and  feel  that  we  are  leaving  them  in  the 

lurch.  In  explaining  their  recent  move  into  Germany, 

they   seem  to  be  actuated   more  by   a   feeling  of  self- 

preservation  than  revenge.  They  realize  that  in  thirty 
years  Germany  will  have  more  than  double  the  number 
of  men  of  military  age  than  France,  and  that  if  French 
interests  and  safety  are  not  protected  now,  they  never will  be. 

"Honor  To  Whom  Honor  Is  Due" 
Some  two  months  ago  there  died  in  Syrcause,  N.  Y., 

a  man  who,  to  judge  from  obituary  notices,  was  just 
an  ordinary  mechanic  and  an  average  human  being. 

If  publicity  were  given  to  his  noble  character  and  the 
many  examples  of  his  unusual  manly  qualities,  he  would 
have  his  rightful  place  among  great  men,  instead  of 
sinking  into  the  oblivion  of  humble  mortals  who  are 
satisfied  with  virtue  as  being  its  own  reward. 

As  a  shop-mate,  he  was  not  socially  inclined,  being 
rather  reserved,  though  very  highly  respected  He  was 
ever  ready  to  help  those  who  came  to  him  and  would 
give  his  evenings  or  Sundays  to  those  to  whom  he  might 
be  of  .service.  He  had  a  real  kindness  for  apprentices 
who  were  anxious  to  get  on,  spending  his  time  showing 
them  how  to  do  things,  telling  why  they  were  so  done, 
encouraging  the  boys  through  the  difficult  jobs  that  so 

often  come  up  in  a  boy's  early  days.  The  writer  recalls 
in  his  own  experience  how,  after  a  strenuous  day  at  what 
would  be  considered  an  ordinary  job,  the  subject  of  this 

article  listened  with  patience  to  the  cub's  lament  and 
afterward  asked  if  ever  he  had  read  "Treasure  Island  " 
He  had  not,  but  next  morning  this  good  friend  brought 
the  book  to  him.  It  goes  without  saying  that  new  life 
was  put  into  the  cub  after  reading  in  the  book  of  the 
difficulties  overcome. 

He  would  speak  ill  of  no  one  and  would  mix  in  no  one's 
affairs  unless  invited  to  do  .so.  He  was  an  excellent 
mechanic  and  his  general  knowledge  and  experience  gave 
him  the  foremanship  when  that  position  was  vacant. 

As  a  foreman  he  was  as  square  a  man  as  ever  drew 
breath.  His  aim  was  to  honestly  serve  the  man  who 

paid  his  salary,  at  the  same  time  treat  the  men  under him  fairly 

He  was  a  student  of  human  nature  and  could  handle 
each  man  according  to  his  own  peculiarities  of  makeup 
and  get  the  best  out  of  him. 

He  absolutely  ignored  all  gcssip — whether  it  related 

to  others  or  himself.  He  once  remarked  "no  matter  how 

fair  a  foreman  tried  to  be,  he  was  no  good  anyway." He  had  his  enemies  of  course,  and  right  here  is  where 
he  shone.  Among  those  who  were  in  the  shop  under 

him  were  two  old  employees  who  had  a  stand-in  with 
those  higher  up.  After  this  man  had  been  appointed 

foreman  by  the  owner,  these  two  trusties  tried  to  under- 
mine him.  Their  stand-in  made  them  so  bold  in  it  that 

he  could  not  help  but  see  it.  Did  he  take  the  usual 

course  of  human  nature?  He  did  not.  Instead  of  firing 

them,  he  reasoned  they  were  good  mechanics  capable  of 

doing  a  fair  amount  of  work  and  as  such  were  valuable 
men  for  the  employer.  He  forgot  his  personal  right 

to  a  grievance  and  eventually  wQn  them  over  to  good 

will. 
Much  m6re  could  be  said  in  his  favor.  He  dies  as  h( 

lived — humble,  but  a  great,  real  man. 

This  person  was  Frank  Rooks,  many  years  with  tht 

Alexander  Iron  Works. J.  H.  SL-\ter, 
Works  ManaRer. 

HyUiNiiilir    .Machinery    Co..    JjUI  . 
Montrpal,  Han 
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What  Other  Editors  Think 
The  Railroads  and  the  Public 

From  Munnfdclurt  rs  Rtcord 

THERE  is  an  old  adage  that  there  can  be  no 
happiness  in  a  family  unless  people  learn  to  bear 

and  forbear  with,  each  other.  Neither  side  is  always 
right  nor  always  wrong,  and  the  only  way  that  peace 
and  happiness  can  prevail  is  through  bearing  and  for- 

bearing, one  with  the  other. 

As  true  as  this  is  in  family  life,  it  is  pre-eminently 
true  at  the  present  time  in  that  larger  national  rela- 

tion which  must  exist  between  the  public  and  the  rail- 
roads. The  railroads  are  bearing  the  burden  for  the 

whole  nation  which  a  man  harassed  by  poverty  and 
strain  and  strife  must  bear  when  he  is  seeking  to  earn 
enough  to  care  for  his  family.  He  cannot  do  his  best 
work  in  any  way  because  of  this  harassing  burden, 
which  strains  every  ounce  of  his  strength.  Nor  can  he 
give  to  his  family  the  comforts  which  he  may  in  times 
past  have  been  glad  to  afford  them. 

The  railroads  are  in  a  state  of  desperate  poverty. 
They  are  literally  hanging  on  by  their  eye  teeth.  For 
years  they  have  been  unable  to  secure  the  capital  needed 
to  provide  facilities  for  expansion  and  new  rolling  stock. 

They  need  todaj'  not  less  than  five  or  six  billion  dollars 
for  immediate  work  to  fill  up  the  vacuum  of  shortage 
in  rolling  stock,  rails  and  ties  and  terminal  facilities. 
But  that  money  is  not  available  under  present  condi- 

tions, and  so  the  best  they  can  do  is  to  struggle  on, 
making  such  improvements  as  they  can,  utilizing  to  the 
best  advantage  every  facility  they  have,  and  in  doing 

this  every  officer  of  every  railroad  in  the  counti-y  will 
be  living  under  a  strain  akin  to  that  of  the  man  who 

was  once  rich  but  now  is  poor,  as  he  struggles  to  main- 
tain his  family. 

It  matters  not  what  have  been  the  mistakes  of  rail- 
road managers  in  the  past,  and  they  were  many,  though 

not  all  railroad  men  were  guilty.  But  the  innocent  had 

to  suff'er  with  the  guilty.  Today,  however,  the  whole 
railroad  work  of  the  country  needs  the  sincere  sympathy, 
the  patient  endurance  by  the  public  of  railroad  mistakes 
and  shortcomings,  in  order  that  the  men  at  the  head 

of  railroads  may  through  public  co-operation  gradually 
rebuild  their  systems  into  strength  and  ability  to  meet 
the  pressure  of  freight  and  passenger  traffic.  We  shall 
see  many  shortcomings  in  railroad  facilities.  We  shall  see 
freight  handled  with  exceeding  slowness.  We  shall 
see  fewer  passenger  trains  and  more  crowded  cars  than 
will  be  for  the  good  of  the  public.  But  the  railroads 
are  probably  doing  the  very  best  that  is  in  their  power, 
and  will  continue  to  do  so.  While  the  public  has  a 
right  to  watch  with  a  jealous  eye  to  see  that  railroad 
managers  put  forth  their  very  best  efforts,  the  public 
should  yet  patiently  await  the  return  of  better  times 
for  the  financing  of  railroads  and  the  time  which  will 
be  needed  for  providing  the  hundreds  of  thousands  of 

freight  cars  and  the  thousands  of  locomot:-'es  so  badly 
needed. 
Whether  a  man  looks  at  the  railroad  situation  from 

this  point  of  view  or  from  the  purely  selfish  standpoint 

of  his  own  interest,  he  should  recognize  that  his  own 
selfish  interest  will  be  best  served  by  co-operating  with 
the  railroads.  Every  club  that  hits  railroad  manage- 

ment will  be  merely  a  boomerang  to  strike  the  man  who 

threw  it.  The  nation's  business  life  depends  upon  the 
rebuilding  of  the  railroads.  They  cannot  be  rebuilt 
except  through  the  heartiest  co-operation  of  the  public 
and  the  fullest  recognition  on  the  part  of  the  public  of 
the  fact  that  the  railroads  are  broken  down,  that  their 
credit  is  temporarily  gone,  and  that  through  two  years 
of  Government  mis-management  they  are  in  a  situation 
for  which  the  whole  country  is  responsible.  The  Govern- 

ment represents  the  nation.  The  Government  as  repre- 
senting all  the  people  so  managed  the  railroads  as  to 

bring  on  the  present  condition,  and  therefore  the  people, 
who  are  responsible  for  the  Government,  are  responsible 
for  the  railroad  situation.  It  behooves  the  Government 
and  the  people  to  unite  in  the  utmost  effort  to  rebuild 

the  railroad  system,  which  alone  can  save  this  countrj' 
from  a  business  collapse  within  the  next  few  years.  If 
transportation  completely  breaks  down,  business  itself 
must  cf  necessity  break  down. 

No  "Panic"  in  Si^ht 
From  Ii'on  Age 

IT  WOULD  be  well  for  those  who  talk  of  a  "panic" seizing  the  people  of  the  United  States  in  the  not 
distant  future,  and  those  who  listen  to  the  talk,  to  see 
that  they  understand  the  terms  employed.  A  panic 
involves  sudden  fear,  sometimes  unreasoning  fear.  If 
a  panic  were  universally  predicted  and  believed  in  it 
could  not  occur,  by  the  very  nature  of  things. 

There  are  different  kinds  of  fears,  likewise  different 
kinds  of  panics.  The  United  States  has  experienced 
only  one  kind  of  a  panic,  but  many  of  them;  therefore 
it  should  not  be  assumed  that  when  panic  is  mentioned 
the  one  particular  kind  of  panic  is  the  only  kind  that 
could  occur.  Our  panics  have  been  money  panics,  and 
the  Federal  Reserve  system,  put  in  operation  late  in 
1914,  is  held  to  be  an  almost  certain  preventive  of 

money  panics.  There  has  been  much  criticism  of  bank- 
ers because  of  loose  use  or  interpretation  of  terms,  the 

critics  asking  why  bankers  say  the  present  banking 
system  should  prevent  panics  and  at  the  same  time  say 
there  is  going  to  be  a  panic.  The  point  is  simply 

that  a  purely  "money  panic"  may  be  avoided,  while 
another  kind  of  panic  could  still  occur. 

The  explanation  of  why  we  have  had  money  panics 
exclusively  when  there  are  various  kinds  of  panics 
is  simply  that  when  there  is  an  attack  by  economic  laws 
or  by  whatever  one  chooses  to  call  the  attacking  force, 
the  weakest  thing  yields  first,  and  in  times  past  our 
money  system  was  very  weak.  If  the  weak  line  of 
defense  has  been  removed  to  the  rear  the  attack  falls 
upon  the  next  line  of  defense. 

Panics  have  usually  been  followed  by  periods  of  in- 
dustrial depression,  but  it  has  not  been  established 

that  the  panic  is  the  cause  of  the  depression.  There  ar« 
strong,  arguments  for  holding  that  recognition  that  an 
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industi-ial  depression  is  coming  is  the  cause  of  the  panic. 
There  is  much  literature  on  panics  and  depressions, 
but  a  great  deal  of  it  is  more  or  less  confusing,  and 

the  principles  deduced  are  in  the  main  difficult  of  ap- 
plication. The  testimony  of  some  of  the  historical  cases 

reviewed  is  made  of  little  practical  value  for  the  future 
by  reason  of  world  events  interwoven  as  the  cause, 
when  similar!  events  would  not  occur  again.  A  difficulty 
which  some  writers  have  failed  to  handle  adequately 
is  the  separation  of  real  evidence  from  evidence  that 
is  manufactured  by  the  panic  and  depression  itself.  In 
particular,  there  is  the  obvious  circumstance  that  a 
panic  and  an  industrial  depression  are  accompanied  by 
a  great  decline  in  commodity  prices,  the  decline  making 
the  prices  prevailing  prior  to  the  panic  seem  high. 
Hence  the  observer  is  disposed,  in  the  retrospect,  to 

conclude  that  prices  were  "too  high,"  whereas  instead 
of  high  prices  having  produced  a  depression  it  may  be 
a  depression  causing  prices  to  become  unduly  low. 

On  one  point,  however,  practically  all  the  observers 
are-  agreed  that  undue  expansion  in  industry  by  the 
conversion  of  too  much  liquid  capital  into  fixed  capital, 

by  way  of  productive  enterprises  being  expanded  be- 
yond the  ability  of  the  public  to  patronize  them  con- 

tinuously, is  the  most  important  single  cause  of  indus- 
trial depressions.  If  so,  it  is  a  reasonable  inference 

that  a  panic,  or  sudden  fear,  occurs  when  the  unfortu- 
nate fact  is  realized.  The  case  is  quite  like  that  of 

a  man  who  buys  a  house,  difficult  of  resale,  and  suddenly 
discovers  he  is  unable  to  pay  all  the  taxes  and  employ 
all  the  servants  necessary  to  keep  the  house  going. 

If  one  is  willing  to  take  this  viewpoint,  there  can 
be  no  question  about  what  he  will  see.  He  will  observe 
that  the  very  last  thing  that  threatens  the  United 
States  is  an  industrial  depression.  We  have  not  spent 
too  much  money  on  railroads,  but  altogether  too  little. 
We  have  not  erected  too  many  dwelling  houses,  but  on 
the  contrary  almost  every  other  man  is  feeling  keenly 
the  effects  of  there  being  too  few  dwelling  houses. 
We  do  not  have  too  many  hotels  and  office  buildings, 
the  reverse  being  obviously  the  case.  There  are  not 
too  many  power  plants,  but  too  few.  We  are  wasting 
a  large  part  of  the  coal  we  use,  and  are  letting  vast 
quantities  of  water  power  go  idle,  because  we  have  not 
lived  up  to  our  progress  in  engineerin,';  knowledge  by 
installing  better  methods  of  coal  consumption  and  by 
harnessing  the  water  power. 

If  there  is  to  be  no  industrial  depression,  there  can- 
not be  any  panic  produced  by  sudden  realization  that 

an  industrial  depression  is  about  to  come.  Eliminating 
this  cause  of  panic,  also  the  cause  resulting  from  a 
weak  and  inefficient  banking  and  currency  system,  such 
as  we  used  to  get  along  with  in  fair  weather,  there 
remain  some  panic  possibilities.  Commodity  prices  and 
wage  rates  are  very  high  indeed  compared  with  the 
historic  averages,  but  men  are  very  freely  paying  the 
commodity  prices  and  the  wage  rates,  seeking  to  buy 
more  material  than  is  available  and  hire  more  men 
than  there  are.  These  rates  may  be  wrong,  and  indeed 
most  observers  insist  they  are.  A  suddenly  acquired 
fear  that  too  much  is  being  paid,  resulting  in  less  buy- 

ing and  less  employing,  would  mean  a  panic,  for  the 
country  would  move  practically  as  a  unit.  Such  a  panic 
would  promptly  produce  a  readjustment.  Many  who 

as.sert  vehemently  "There  will  be  no  panic"  at  the  same 
time  believe  there  will  be  a  readjustmnt  or  what  is 

often  popularly  called  a  "shakeout."  It  is  chiefly  a 
matter  of  nomenclature   or   definition   of  terms.     The 

results  of  a  readjustment  would  be  very  beneficial. 
There  being  no  basis,  in  overexpansion  in  construction 
work,  for  a  prolonged  industrial  depression,  business 
would  be  fortified  to  go  ahead  with  greater  physical 
activity  and  more  confidence. 

Neglect  of  Airplanes   Invites 
National  Destruction 

Frou  New  York  Sun 

The  decision  of  the  Curtiss  Aeroplane  and  Motor  Cor- 
poration to  abandon  all  itfi  plans  for  the  manufacture  of 

commercial  airplanes  in  this  country  is  of  supreme  im- 
portance, not  only  to  the  industry  it  affects  but  to  the 

United  States  as  a  nation  and  to  eevry  man  and  women 
in  it.  From  the  day  on  which  hostilities  ceased  in  the  war 
and  we  were  released  from  the  danger  which  had  in- 

spired our  costly  and  feverish  efforts  to  build  up  an  air 
force  to  fight  Germany,  Army,  Navy  and  commercial 
authorities  have  urged  us  to  foster  and  sustain  an  air- 

plane industry  which  could  be  transformed  in  time  oi 
emergency  to  the  uses  of  national  defence. 

Soldiers  and  sailors  have  instructed  us  in  the  impera- 
tive necessity  of  providing  adequate  squadrons  of  the 

most  modern  airplanes  to  meet  all  the  varied  require- 
ments of  the  land  and  water  forces. 

Engineers  have  preached  to  us  the  facts  that  in  the 
present  state  of  the  art  of  airplane  building  a  machine 
is  obsolescent  when  it  is  completed,  and  that  the  organi- 

zations of  designers  and  scientists  and  skilled  artisans 
needed  to  build  them  and  keep  abreast  of  their  develop- 

ment can  be  formed  only  by  maintaining  production  at 
a  steady  pace. 

Bitter  experience  in  the  war  proved  to  us  that  an  air- 
plane industry  cannot  be  improvised  over  night,  though 

every  dollar  needed  be  promptly  forthcoming,  though 
every  ounce  of  national  energy  called  for  be  expended, 
though  every  individual  and  every  industry  which  might 
contribute  to  success  give  time  and  labor  and  material 
and  service  freely  and  single  heartedly. 

All  these  things  have  been  dinned  into  our  ears  for 
months,  into  the  ears  of  Congressmen,  into  the  ears  of 
executive  officers  of  the  Government.  Intelligent  and 
far-sighted  men  and  women  have  urged  the  adoption  of 
a  broad  policy  of  support  for  the  airplane  makers;  a 
policy  which  should  make  possible  the  creation  of  an 
American  airplane  industry  completely  equipped  with 
men  and  machines  for  rapid  production,  for  experimen- 

tation, for  expansion  to  meet  the  necessities  of  anv 
national  crisis. 

In  spite  of  all  there  has  been  no  adequate  and  inclu- 
sive program  of  aircraft  production,  no  Government 

aid  for  aircraft  producers,  no  comprehensive  scheme  to 
preserve  the  essential  of  national  defense.  The  needed 
encouragement  has  not  been  given.  Apathy  and  heed- 

lessness have  ruled  where  enthusiasm  and  foresight 
were  required.     Now  we  begin  to  see  the  consequences. 

The  Curtiss  corporation  represents  three-quarters  of 
the  American  airplane  industry.  Its  retirement  from  the 
business  means  the  smashup  of  a  great  and  elaborate 

war  engine  sorely  needed  by  this  countrv.  That  smash- 

up  is  the  country's  own  fault. 
Losing  our  airship  shops  and  their  organizations  is 

like  losing  our  shipyards  and  their  organizations.  With- 
out them  we  shall  be  helpless  in  another  war,  and  in 

that  war  we  may  not  have  more  provident  friendly  na- 
tions to  stand  between  us  and  destruction  while  we  seek 

to  repair  the  errors  of  our  reckless  past. 
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WHAT  /o  WEM^ 
r'^ij 

Sugiqested  by  theJiaJiagfing  Editor 
«T7VERYWHERE  w€  hear  the  same  .story  about  the 

XL/ lack  of  good  toolmakers,  or  of  high-class  me- 
chanics upon  whom  you  can  depend  to  turn  out  accurate 

work  in  a  reasonable  time."  Our  leader  this  week  opens 
with  this  statement  which  has  been  made  so  often  that 

it  is  becoming  almost  bro- 
midic.  The  sad  part  of  it 
is  that  it  is  undoubtedly 
true. 

Schools  of  various  sorts 

have  sprung  up  in  many 

places  in  an  attempt  to  sup- 
ply the  deficiency  and  have 

met  with  varying  degrees 
of  success.  Fred  Colvin 
describes  here  the  school 

at  the  Ford  plant  in  Detroit. 
Mr.  Ford  has  been  the  butt 

of  a  good  many  jokes  and 

the  subject  of  much  criti- 
cism,   some   of   which    was 

probably  deserved,  but  there  has  been  little  question  of 
his  earnest  desire  to  improve  conditions  in  industry  as 
he  found  them.  Consequently,  an  apprentice  .school 
established  by  him  merits  attention. 

The  American  Machinist  is  very  much  alive  to  the  im- 
portance of  this  matter  of  training  mechanics  and  has 

devoted  considerable  effort  to  the  securing  of  practical 
information  along  this  line.  We  have  been  fortunate  in 
securing  an  extensive  series  describing  the  training 
methods  in  use  in  a  number  of  large  shops  and  we  hope 
to  begin  the  series  in  an  early  issue.  The  author  is  a 
trained  observer  and  an  expert  in  the  field  of  vocational 
training. 

This  being  the  off-week  in  the  "Modern  Production 
Methods"  series  we  are  running  the  first  article  in  a 
short  series  on  the  regulation  or  control  of  materials. 
This  installment  begins  on  page  1338  and  takes  up  the 
subject  of  material  replenishment.  It  will  be  followed 
by  others  dealing  with  receipt  and  storage,  with  issue 
for  use  and  with  organization  and  control  problems. 

Our  old  friend  Dixie  is  with  us  again  on  page  1341. 
This  time  he  has  some  pointed  remarks  to  offer  on 
straightedges;  how  to  make  them  straight  and  what  is 
perhaps  more  important,  how  to  keep  them  straight. 

Article  XXII  of  Viall's  welding  series  starts  on  page 
1343  and  covers  the  subject  of  cutting  with  the  gas 
torch.  Following  this  is  a  short  sketch  of  the  alloy 
known  as  nichrome. 

Most  of  the  prominent  presidential  candidates 
have  announced  their  faith  in  education  as  a 
prime  necessity  for  America.  We  indorse  this 
stand  without  reservation.  Many  men  in  our  field 
have  had  neither  the  time  nor  the  money  for  the 
advantages  of  a  college  education  but  this  is  no 
indication  that  they  are  uneducated.  To  many 

such  men  "American  Machinist"  lias  been  an 
invaluable  aid.  It  is  our  aim  to  make  it  indis- 

pensable and  certain  comments  that  have  come  to 
us  make  us  believe  that  toe  are  on  the  right  road. 

Automotively  inclined  readers  will  find  Part  II  of 

Carhart's  article  on  the  Liberty  crankcase  on  page  1361. 
This  installment  deals  mostly  with  drilling  and  reaming 

operations. 
On  page  1366  is  another  special  appeal  for  the  support 

of  the  new  Federated 

American  Engineering  So- 
cieties. Engineers  the  coun- 

try over  are  vitally  con- 
cerned in  this  undertaking 

and  owe  it  to  themselves 

and  to  their  profession  to 
get  behind  this  plan  and 

pu.sh. Over  on  page  1371  is'  a letter  from  Ma.son  Britton 
written  in  Paris  on  May  25, 

giving  his  viewpoint  on  the 
eeneral  outlook  in  France. 

We  might  hesitate  to  use 

our  efficient  business  man- 
ager as  a  writer  on  design  or  the  fine  points  of  operation 

but  when  it  comes  to  selling  and  general  business  mat- 
ters he  is  one  of  the  best  informed  men  in  the  field.  He 

gives  first-hand  infor-nation  on  French  machine-tool 
builders  and  dealers  and  also  something  on  machinery- 
using  concerns  in  general. 

We  are  glad  to  print,  on  page  1373,  an  appreciation  of 

"just  an  ordinary  mechanic  and  an  average  human 
being."  How  "nany  of  us  when  it  comes  our  turn  to 
check  in  our  tools  for  the  last  time  will  have  made  rec- 

ords good  enough  to  call  forth  a  letter  like  Mr.  Slater's? 
Not  vei-y  many,  probably.  With  a  few  more  men  like 
Frank  Rooks  In  our  shops  labor  troubles  would  be  as 

scarce  as  they  now-  are  numerous  and  the  way  of  the  labor 
agitator  would  be  hard  indeed.  Two  sentences  in  this 
letter  could  well  be  taken  as  the  text  for  a  sermon  on 

foremanship  or  framed  as  a  creed  for  every  foreman. 

"His  aim  was  to  serve  honestly  the  man  who  paid  his 
salary,  at  the  same  time  treat  the  men  under  him  fairly. 
He  was  a  student  of  human  nature  and  could  handle 

each  man  according  to  his  own  peculiarities  of  makeup 

and  get  the  best  out  of  him." 
Two  short  articles  which'  come  under  the  head  of 

management  appear  on  pages  1355  and  1358.  The  first 

one,  by  L.  L.  Thwing,  takes  up  the  practical  side  of  ap- 
praising the  value  of  second-hand  machinery.  The 

other,  by  John  T.  Bartlett,  gives  more  of  his  valuable 

suggestions  for  impi'oving  the  employee's  magazine. 
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Shop  equipment  Ntwj 

SHOP     EQUIPMENT 

•       NtW5      • 

A  weekly    reviGNV  of^ 
modorn  desi-gnsend 

E- L.DUNN  ond   5".  A.HAND 

Descriptions  of  shop  equipment  in  this  section  constitute 

editorial  service  for  wfiicli  t/iere  is  no  charge.  To  be 

eligible  for  presentation,  the  articAe  must  not  have  been 
on  the  market  more  than  six  montfts  and  must  not  have 

been  advertised  in  this  or  any  previous  issue.  Owing  to 

the  news  character  of  these  descriptions  it  will  be  impos- 
sible to  submit  them  to  the  manufacturer  for  approval. 

Fox  Multiple-Spindle  Drilling  Machine 
The  D-12  multiple-spindle  drilling  machine  illustrated 

herewith  is  one  of  a  series  built  by  the  Fox  Machine  Co., 
Jackson,  Mich. 

The  table  and  column  are  bolted  to  the  base  which 
contains  the  reservoir  for  the  coolant.  The  column  is 
of  box  section  and  houses  the  counterweight  for  the 
.spindle  head.  The  gear  box,  mounted  on  the  column, 
contains  the  spindle  change-gears,  the  shafts  for  which 
are  mounted  on  Hyatt  bearings.  The  crown  gear  on 
the  spindle  is  carried  by  a  steel  sleeve  running  in  a 
bronze  bearing.  The  feed  gears  are  contained  in  a 
box  at  the  side  and  are  controlled  by  levers  on  the  out- 

side of  the  box.  The  feed  is  engaged  by  a  quick-acting 
clutch  operated  by  a  lever  and  may  be  disengaged,  either 

• 

HiiL 
VT^iiil,^ 

FOX  D-12  MULTIPLE^SPINDLE  DRILLING  MACHINE 
SpitiflcHtions  :  Hiad  :  travel,  15  in.;  drilling  surface  (rectanj;"- 

lar)  8x11  in.,  (rcmnil)  12  in.  Center  of  liead  to  face  of  column, 
12  in.  Table;  workinii  .surface,  17  x  22  in.;  lieiglit  from  floor. 
.32  in.  Numbir  of  .«pindlfs,  10  to  16.  Clutch  pulley;  size,  1-1  x  4J 
in.  ;  .speed,  •i.'jO  r.p.m.  I'ower  required,  10  hp.  Floor  space, 
28  X  .3Hi  in.  Ileiglit,  lo.i  in.  Weiglit  ;  net.  2.2.')0  lb.;  crated. 
2,.'i»0  lb.  :  boxitl  for  export,  2.900  lb.      Kxport  box,  96  eu.ft. 

by  hand  or  automatically,  by  an  adjustable  stop  on  the column. 

The  saddle  has  a  long  bearing  on  the  face  of 
the  column  and  is  separate  from  the  head  which  is 
bolted  to  it.  Spindles  are  carried  in  bronze  bearings 
and  the  thrust  is  taken  by  ball-thrust  bearings.  Spindles 
are  provided  with  two  spindle-gears  permitting  varia- 

tion of  relative  speeds  and  which  can  be  shifted  to 
neutral  position  for  spindles  that  are  to  remain  idle. 
The  drive  is  constant  speed. 

Force  Universal  Clamp 
Burwin  Co.,  Inc.,  87  Warren  St.,  New  York  City,  has 

placed  on  the  market  the  Force  Universal  Clamp  made 
by  the  Black  Rock  Manufacturing  Co.,  Bridgeport,  Conn. 

O.NE    TYI'K    Of   FORCE    CL^.\IP    HOLDING    IRREGULAR 
WORK  ON  MILLING  MACHINE 

The  accompanying  illustration  shows  one  style  of  the 
clamp  for  general  use.  The  clamp  is  designed  for  hold- 

ing work  on  machine  tools,  being  particularly  adapted  to 
clamping  irregularly  shaped  pieces,  straddling  bosses,  or 

fitting  diffei'ent  angles  by  means  of  the  swivel  adjust- 
ing device. 

The  clamp  is  made  of  hardened  steel  and  in  a  wide 

range  of  sizes. 

Scully-Jones  Multiple-Spindle 
Dividing  Head 

Scully-Jones  Co.,  SO  East  Jackson  Boulevard,  Chi- 

cago, 111.,  is  the"  manufacturer  of  the  multiple-spindle 
dividing  head  shown  in  the  illu-stration.  The  spindles 
are  all  driven  from  an  index  plate  located  at  the  oppo- 

site end  of  the  machine  froni  that  shown  in  the  illus- 
tration. 
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SCULLY-JONES  MULTIPLE-SPlXni>E  DIVIDING  HEAD 

The  work  drivers  are  somewwhat  flexible  so  that  they 

may  be  adjusted  to  suit  work  that  is  off  center.  Both 

the  index  plate  and  the  work  drivers  are  made  to  suit 

the  needs  of  the  user  of  the  tool.  All  parts  of  the 

device  are  interchangeable.  The  dividing  heads  are 

built  in  six  sizes  with  2,  4,  6,  8,  10  or  12  spindles,  as 

may  be  required. 
The  device  may  also  be  arranged  for  cutting  either 

spur  or  helical  gears. 

General  Electric  MTQ  Auto 
Transformers 

The  General  Electric  Co.,  Schenectady,  N.  Y.,  has 

recently  listed  as  standard  equipment  1:1 — ratio  auto 
transformers  in  the 
following  sizes:  1,  3, 

5,  7,  10,  15,  20  and 
25  kva.  output,  one 
of  which  is  shown 
in  the  accompanying 
illustration.  These 

transformers  are  air- 
cooled,  suitable  for 
indoor  or  outdoor 

use,  and  are  for 
service  on  220-volt 
circuits  having  fre- 

quencies between  50 
and  140  cycles  per 
second.  They  are 

designed  for  deriv- 
ing 3-phase  current 

from  2-phase,  4-wire 

service,  and'  vice 
versa;  and  they  can- 

not be  used  either 

for  2-phase,  3-wire 
service,  or  for  oper- 

ating motors  with 
inter  -connected 

phase.  These  stand- 
ardized" transform- 

ers are  adaptable  to 
a  wide  range  of 
work,  their  principal 
application  being  to 

adapt  polyphase  mo-  general  electric  co.  aitq tors  to  any  circuit.        io-kva.  .vuto  transformer 

Business  Conditions  in  England 
By  Our  London  Correspondent 

London,  May  14,  1920. 

The  only  astonishing  feature  of  the  ballot  taken  among 
engineering  workpeople  on  the  question  of  payment  by  re- 

sults, is  the  small  number  actually  voting,  namely,  14,170 
for  and  54,167  against,  with  a  majority  against  the  system 
of  39,997.  This  result  was  certainly  not  unexpected;  in 
fact  five  to  one  was  unofficially  reported.  Engineers  ind 
many  British  workmen  have  long  expressed  their  opposi- 

tion to  piecework,  premium  bonus,  etc.  Nevertheless,  par- 
ticularly perhaps  in  the  Birmingham  and  Coventry  dis- 

tricts, large  numbers  work  on  one  or  other  of  these  sys- 
tems, and  some  at  least  would  be  sorry  to  change. 

The  employers  are  understood  to  have  claimed  the  right 
to  introduce  any  system  in  any  district,  subject  to  safe- 

guards as  to  insurance  of  standard  rates,  cutting  of  prices, 
etc.  In  practice  this  would  have  one  rather  important  effect: 
it  would  deprive  the  di.strict  trade-union  committees  of  much 
of  their  power.  That  they  have  power  and  are  prepared 
to  use  it  was  shown  ir  the  recent  molders'  strike  that  was 
supported  by  these  local  commit:ee.s,  though  frowned  on  offi- 

cially by  headquarters.  The  point  is  that  the  district  com- 
mittees would  lose  control  of  the  local  workshop  conditions, 

as  far  as  they  have  it,  and  that  this  did  actually  happen 
during  the  war  owing  to  the  working  of  the  labor  dilution 
.schemes,  has  been  asserted. 

OuTPi'T  Has  Decreased  with  Reduction  cf  Hours 

Exactly  what  will  follow  cannot  be  seen,  everything  de- 
pending on  the  attitude  of  the  employers.  When  the  normal 

working  week  was  reduced  from  53  to  47  hours,  it  was 
under:;tood  to  be  a  condition  that  output  should  be  main- 

tained and  every  endeavor  actually  made  to  increase  it. 
Generally  speaking  ths  reverse  has  happened.  It  is  there- 

fore quite  en  the  carls  that  the  employers  may  use  the 
refusal  of  payment  by  results  to  attempt  to  revert  to  the 
53-hou5:  vireek. 

Whether  in  the  present  condition  of  trade  they  would  be 
successful  is  quite  a  debatable  point,  while  here  and  there 
indications  may  ba  found  making  toward  a  decline  on  the 
whole,  the  actual  existance  of  a  machine,  or  in  fact  any  com- 
niodity,  is  all  that  is  needed  to  ensure  its  sale  at  a  price 
satisfactory  to  the  owner  and  presumably  to  the  purchaser. 
Obsolete  tools  can  in  fact  be  sold.  There  is  but  little  pros- 

pect at  present  of  foreign  competition — which  is  another 
name  for  German  c  )mpetition — breaking  down  prices. 
True,  a  consignment  cf  German  tools  has  reached  Great 
Britain  and  can  be  seen  in  Leeds  and  Lctfidon.  There  are 
both  new  and  second-hand,  and  in  certain  instances  the 
prices  of  the  new  tools  are  below  current  rates.  This,  how- 

ever, must  be  regarded  as  exceptional,  for  the  German  ex- 
port authorities  maintain  fairly  complete  control  of  such 

matters,  insisting,  for  instance,  that  payment  must  be  in 
the  currency  or  bills  of  the  importing  country.  In  the  in- 

stance cf  an  offer  recently  brought  before  the  notice  of  the 
writer,  while  prices  were  mentioned  in  marks,  it  was 
stipulated  that  the  mark  w?.s  regarded  at  the  pre-war 
value  of  Is. 

The  difference  then  in  price  as  compared  with  that  of 

a  corresponding  Briti^-.h  tool  was  very  slight;  not  in  fact 
such  as  would  suggest  an  attempt  on  the  part  of  a  British 
firm  to  act  as  agent. 

Tools  in  the  Consignment 

The  consignment  of  tools  noted  above  included  a  Bilgram 
bevel-gear  siiaper  by  Rainecker,  a  gear  bobbing  machine, 

a  Wotman  crank-drive  shaper  cf  16-in.  stroke,  plain  gr'n:l- 
ing  machine*  of  the  Norton  type,  12-in.  swing  by  50  in.  be- 

tween centers  by  Schubert  &  Saher,  others  of  15-in.  sv/ln; 
by  39  in.  between  centers,  universal  grinding  machines  of 
the  same  sizes,  and  a  number  of  Landis-type  machinej  of 
10-in.  swing  by  30  in.  between  centers,  all  by  the  firm 
named.  These  tools  were  part  of  a  purchase  by  a  firm  of 

printers'  engineers  not  directly  known  as  machine-tool  mer- 
chants. The  object  of  purchase  in  the  first  instance  was  to 

supplement  the  plant  in  the  firm's  own  works,  which  were 
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being  reorganized  and  for  which  the  tools  were  wanted 
quickly.  It  is  gathered,  by  the  way,  that  German  printing 
machines  have  been  on  offer  through  Scandinavia. 

Pay  Question  Up  Again 

To  return  to  the  subject  of  payment  by  results,  the  sug- 
gestion has  been  made  that  the  engineering  workpeople,  not 

content  with  turning-down  the  employers'  proposal,  will 
make  their  own,  based  on  a  collective  contract.  It  is  said 
that  experiments  on  these  lines  have  already  been  made 
in  several  workshops.  Inquiry  at  the  headquarters  of  the 
chief  engineering  trade  union  has  not  disclosed  the  firms 
concerned.  The  experiments  would  appear  to  be  quite  un- 

official. Apparently,  the  idea  is  for  a  department,  through 
its  shop  committee,  to  enter  into  a  contract  as  to  the 
price  to  be  given  for  the  department  output,  payment 
being  divided  among  the  workers  according  to  an  agreed 
basis. 

A  somewhat  similar  system  is  actually  being  worked  in 
the  shops  of  a  well-known  Birmingham  firm,  where  the 
price  for  the  machining  of  each  complete  article  is  set  not 
by  the  workers,  but  by  the  employers,  this  of  course  by 
agreement  as  to  reasonable  amount.  The  machines  are 
arranged  in  relatively  small  gangs  and  the  operations  are 
timed  so  that  the  work  passes  successively  from  one  machine 
to  that  geographically  next  until  it  is  finished,  the  price  of 
the  work  then  being  divided  among  the  men  concerned 
according  to  their  wages.  In  this  particular  instance  of 
progressive  machining  it  is  not  uncommon  for  the  men  to 
make  a  bonus  of  90  per  cent  on  their  standard  rates. 

It  may  be  worth  mentioning  that  while  the  skilled  workers 
seem  to  be  decidedly  against  payment  by  results,  the  un- 
.skilled  and  semi-skilled  men  have  agreed  to  the  system,  or 
at  least  those  in  authority  in  the  unions  have  agreed  to 
recommend  it  to  them.  They  include  the  class  of  worker 
engaged  mainly  on  repetition  work  and  it  is  held  that  con- 

sequently it  is  much  easier  to  set  prices  for  these  than  for 
really  skilled  men. 

Unions  To  Combine 

The  rules  are  being  prepared  by  the  engineering  union 
that  will  absorb  nearly  a  dozen  existing  unions.  The  new 
organization,  to  be  known  as  the  Amalgamated  Engineering 
Union,  will  have  funds  of  about  three  and  one-half  million 
pounds,  the  membership  being  about  460,000.  The  most  im- 

portant unit  in  it  is  of  course  the  present  Amalgamated 
Society  of  Engineers.  After  a  second  ballot  the  Society  of 
Amalgamated  Toolmakers  has  now  joined,  bringing  in  more 
than  46,000.  The  new  rules  are  expected  to  provide  for 
the  ordinary  members  a  more  direct  influence  on  policy  and 
greater  control  of  working  conditions  by  shop  officials.  At 
present  the  wages  for  time  workers  vary  somewhat,  accord- 

ing to  the  district,  the  minimum  in  the  London  area  being 
about  88s.  a  week,  with  say  80s.  at  Colchester  50  miles  away. 
Apparently,  the  aim  is  to  raise  the  standard  rate  to  £6  10s. 
(130s.)  a  week,  after  which  payment  by  results  will  be 
considered. 

Financial  Conditions 

The  government  obtained  the  second  reading  of  the 
finance  bill  and  the  opposition  to  the  new  excess  profits  duty 
has  not  proved  brilliant.  A  further  attack  however  will  be 
made  on  it  in  the  committee  stage  by  representatives  of  the 
manufacturing  interests,  and  an  amendment  will  probably 
be  proposed  by  way  of  revision  of  standards  of  profits,  and 
in  connection  with  the  remuneration  of  directors,  the  valua- 

tion of  stocks,  the  reckoning  of  debentures  and  loans  as 
part  of  the  capital  of  the  business,  and  so  on.  The  Chan- 

cellor of  the  Exchequer  offered  to  substitute  a  fiat  rate  of 

'5s.  6d.  in  the  £  if  all  firms  paid,  or  7s.  6d.  in  the  £  for  firms 
that  at  present  pay  the  duty  named,  this  suggesting  that 
firms  at  present  liable  to  the  duty  are  about  70  per  cent  of 
the  total. 

Both  the  ordinary  household  and  the  industrial  worlds 
were  startled  this  week  by  the  official  raising  of  coal  prices, 
in  the  case  of  household  coal  by  14s.  2d.  a  ton  and  of  in- 

dustrial coal  by  4s.  2d.  a  ton.  It  is  clear  that  all  articles 

-manufactured  will  be  raised  in  price  once  more,  and  miners, 
railwaymen  and  engineering  people  will,  it  is  anticipated, 

u.se  this  increase  in  the  cost  of  commodities  in  their  claims 
for  higher  wages.  In  fact  it  is  thought  that  the  whole  body 
of  industrial  workers  will  move  in  this  direction.  It  has 
been  estimated  in  a  rough  and  ready  way  that  the  increased 
cost  of  coal  will  cause  a  further  advance  of  between  15s. 

and  20s.  a  ton  on  prices  of  finishFrf- -steel.  At  the  recent 
London  market,  by  the  way,  it  was  suggested  that  the  higher 
prices  demanded  have  dr.ven  off  part  of  the  inquiry  from 
abroad.  Reports  from  other  areas  also  suggest  a  more 
scrutinizing  attitude  toward  prices.  The  whole  demand  is, 
however,  well  in  advance  of  production.  Some  German  steel 
plates  are,  it  is  understood,  being  delivered,  but  relative  to 
the  call  this  supply  is  insignificant. 

New  Enterprises 

A  new  firm,  a  wheel  manufacturer,  is  having  built  at 
Brixton,  S.  W.,  a  factory  with  an  area  of  about  22,000  sq.ft. 
on  one  floor  in  three  spans,  each  of  about  19  ft.  The  ninety- 
three  north  light  trusses  for  the  roof  are  assembled  and 
held  in  simple  jigs  placed  on  the  ground,  the  various  mem- 

bers being  previously  cut  to  length.  The  joints  are  thus 
welded  by  the  arc  process,  using  electrodes.  Gusset  plates, 
etc.,  are  welded  on.  The  stanchions  are  cut  to  length  and 
have  cap  and  base  plates  welded  similarly,  and  the  joists 
are  lifted  on  to  the  cap  plates  and  clamped  to  position 
while  being  welded.  The  trusses  are  then  lifted  to  place 
and  welded  to  the  joists.  The  guttering  also  is  welded.  The 
time  for  assembling  and  welding  one  truss,  employing  one 
welder  and  two  laborers,  is  stated  to  be  50  min.,  and  one 
welder  and  one  laborer  can  complete  a  stanchion  in  30  min. 
The  cost  of  electric  welding  is  said  to  be  £11  or  less  per  ton, 
as  against  £18  to  £20  at  present  where  drilling,  bolting, 
riveting,  etc.,  is  the  rule,  th:s  of  course  apart  from  the  cost 
of  the  steel  work  itself.  Further  as  to  times,  the  firm  con- 

cerned states  that  at  Brixton  a  joist  can  be  fixed  on  the 
cap  plate  in  15  min.  and  the  trusses  fixed  at  both  ends 
in  30  min.  by  one  welder.  Steel  buildings  to  be  used  for 
the  forthcoming  horse  show  at  Olympia,  London,  W.,  are 
also  being  erected  in  the  same  way,  the  floor  space  being 
about  9,000  sq.ft.  and  the  span  about  14  ft.,  the  price  being 
the  cost  of  material  plus  £10  a  ton.  The  same  system  of 
welding  is  put  forward  for  tying  rods  and  wire  employed  in 
reinforced-concrete  construction. 

Armstrong  Whitworth  Prominent  in 
Building  Locomotives 

While  all  the  ordnance  firms  have  turned  over  to  peace 
production,  none  seems  to  be  quite  so  prominent  in  this 
direction  as  the  Armstrong-Whitworth  concern,  possibly 
because  its  orders  are  largely  for  locomotives,  in  which 
there  is  a  marked  shortage  both  in  Great  Britain  and  on 
the  continent.  The  firm  has,  for  example,  just  obtained  a 
repeat  order  for  twenty-five  6-coupIed  side-tank  locomotives 
for  the  English  Northeastern  Railway,  one  of  its  first 
orders  being  for  fifty  8-coupled  goods  engines  and  tenders 
for  the  same  company.  Indeed  the  conversion  of  Arm- 

strong-Whitworth's  Scotswood  works  from  munition-making 
to  locomotive-production  was  carried  on  while  these  engines 
were  being  built.  The  development  of  the  works  for  this 
purpose  is,  in  fact,  continuing.  The  marine  engineering 
works  at  Elswick  are  also  fully  occupied.  The  Beardmore 
organization  has  also  turned  largely  to  locomotive  building, 
and  the  ordnance  and  armour  plate  shops  at  Parkhead, 
Glasgow,  are  being  turned  to  this  purpose.  At  Dalmuir  the 
construction  of  locomotives  proceeds  in  a  department  that 
formerly  was  engaged  on  gun  mountings,  and  locomotive 
repair  work  is  also  being  undertaken,  a  Scottish  corre- 

spondent mentioning  that  60  engines  are  at  the  moment  thus 
being  treated  by  the  Beardmore  firm. 

The  cost  to  the  engineering  industry  of  the  molders'  strike 
is  but  a  matter  of  estimate.  The  loss  of  funds  on  the  part 
of  the  trade  unions  concerned  can  of  course  readily  be 

known.  It  has  come  out  that  the  Ironfounders'  Society  ex- 
pended all  its  available  funds — that  is,  about  a  quarter  of 

a  million  pounds — and  moreover  borrowed  some  £50,000,  so 
that  the  loss  here  is  about  £300,000.  The  employers  natur- 

ally had  their  losses,  but  think  they  have  learned  a  lesson, 
and  the  next  strike  of  a  similar  character,  probably  the 
next  industrial  dispute,  will  not  be  fought  the  same  way. 
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Metropolitan  Section  of  S.  A.  E. 
Discusses  Piston  Rings 

A  meeting  of  the  Metropolitan  Sec- 
tion of  the  Society  of  Automotive  En- 

gineers was  held  on  the  evening  of 
Thursday,  June  10,  in  the  rooms  of  the 
Automobile  Club  of  America  on  54th 
St.,  New  York.  Arrangements  were 
completed  for  transportation  of  mem- 

bers of  the  S.  A.  E.  Convention  at 
Ottawa  Beach,  Mich. 

The  subject  under  discussion  at  the 
meeting  was  Piston  Rings.  Charles  G. 
Nilson  delivered  a  very  able  and  com- 

prehensive address,  illustrated  by  lan- 
tern slides,  briefly  sketching  the  his- 
tory and  development  of  piston  ring. 

from  the  days  of  James  Watt  t» 
present-day  automotive  engines,  with 
a  discussion  of  ring  sections,  wall  pres- 

sure, wear  and  leakage. 
Representatives  from  many  of  the 

leading  manufacturers  of  piston  rings 
were  present  and  a  general  discussioii 
followed  the  reading  of  the  paper,  in 
which  many  points  of  interest  were 
brought  out. 

  *■   
L.  I.  Yeomans  Becomes 
*  Manufacturer 

Lucien  I.  Yeomans,  the  man  who  put 
the  Amalgamated  Machinery  Corpora- 

tion, of  Chicago,  on  the  ordnance  map. 
has  severed  his  connection  with  that 
concern.  He  will  retain  his  office  in  the 
Edison  Building,  Chicago,  as  general 
consulting  engineer,  and  will  manufac- 

ture and  put  on  the  market  various 
small  tools  and  devices  of  his  and 

others'  design. 
Born  at  Walworth,  Wayne  County, 

New  York,  April  3,  1878,  Mr.  Yeomans 
has  crowded  a  world  of  mechanical  ex- 

perience and  achievement  into  his  lif  -. 
He  served  an  apprenticeship  wit  i 
Brown  &  Sharpe  and  after  leaving 
them  worked  as  machinist,  patternmak- 

er, toolmaker  and  foreman  in  a  number 
of  shops  in  diversified  lines.  He  re- 

turned to  Brown  &  Sharpe  in  1900  and 
shortly  afterward  was  employed  by 
Governor  Goodell,  Antrim,  N.  H.,  to  de- 

velop a  line  of  apple-paring  machines, 
since  some  of  Mr.  Yeomans'  earliest 
experiences  were  in  the  machine  and 
cooper  shops  of  the  great  New  York 
apple  district.  While  in  the  employ  of 
Governor  Goodell  he  designed  and  pat- 

ented what  is  said  to  be  the  only  suc- 
cessful full  automatic  apple-paring  and 

coring  machine  ever  made.  He  later 
became  superintendent  of  the  shop  of 
I,  S.  Heald  &  Son,  at  Barre,  Mass.,  and 
moved  its  shop  to  Worcester  where  the 
business  was,  and  is,  continued  under 
the  name  of  the  Heald  Machine  Co. 
From  Worcester  lie  vrent  to  Madison, 

Wis.,  as  superintendent  of  the  gasoline- 
engine  plant  of  the  Fuller  &  Johnson 
Manufacturing  Co.  From  Madison  he 
went  to  Chicago  as  assistant  superin- 

tendent of  production  for  the  Link-Belt 
Co.,  later  becoming  general  superin- 

tendent. His  next  step  was  assistant 
superintendent  of  the  motive-power 
department  of  Armour  &  Co.,  and  at 
the  end  of  six  months  he  was  made 
superintendent. 
In  1913  he  opened  offices  in  the 

Edison  building',  C^^.icarjo,  as  consult- 
ing engineer,  and  he  still  retains  them. 

In    1915    he    designed    and    patented    a 
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line  of  shell  machines  which  were  built 
by  the  Amalgamated  Machinery  Corpo- 

ration and  which  were  fully  described  in 
the  American  Machinist,  May  11,  1916. 
His  work  on  these  lathes  won  him  the 
John  Scott  medal  given  by  the  Franklin 
Institute. 

It  was  in  connection  with  the  making 
of  large  gun-boring  lathes  that  he  de- 

signed and  built  some  of  the  largest 
planers  ever  made.  These  were  largely 
of  concrete,  with  beds  184  ft.  long,  17 
ft.  wide  and  18  ft.  from  bottom  of  bed 

to  top  of  housing.  Each  planer  con- 
tained approximately  212,000  lb.  of  iron 

and  13,500  cu.ft.  of  concrete,  reinforced 
with  17  tons  of  steel  bars.  At  the  time 
the  armistice  was  signed  a  planer  with 
a  500-ft.  bed  was  under  construction. 

This  brief  outline  will  give  the  reader 
an  idea  of  the  kind  of  man  who,  for 

four  and  one  half  years  as  works  man- 
ager of  the  Amalgamated,  gave  the  best 

that  was  in  him  to  help  us  win  the 
war,  and  who  now  is  starting  into  other 
fields. 

New  Departure  Has  New  Hotel 
Club  for  Employees 

The  new  hotel-club  being  erected  by 
the  New  Departure  Manufacturing  Co., 
at  Bristol,  Conn.,  will  be  ready  for 
occupancy  by  Sept.  1.  The  building  will 
will  be  used  strictly  for  the  employees 
and  will  be  one  of  the  best  of  its  kind 
anywheve  in  the  United  States. 

In  the  basement  will  be  located  pool 
and  billiard  tables,  bowling  alleys  and 
a  barber  shop.  The  first,  or  street  floor, 
will  contain  a  cafeteria,  where  food 
will  be  served  for  a  reasonable  price. 
Here  also  will  be  located  a  large  loung- 

ing room  and  lobby.  The  second,  third, 
fourth  and  fifth  floors  will  be  entirely 
devoted  to  sleeping  rooms  and  tub  and 
shower  baths.  The  sixth  story  will  be 
used  exclusively  for  club  purposes.  The 
exterior  of  the  building  is  very  at- 

tractive also. 

At  present  there  is  a  contest  on  for 
factory  employees  of  the  N.  D.  Co.  to 
guess  a  name  for  the  new  hotel,  and  the 
one  chosen  will  receive  a  $10  gold  piece 
from  President  Page  of  the  company. 

Work  in  Connection  with  Indus- 
trial Safety  Codes 

During  the  month,  the  final  list  of 
changes  proposed  for  incorporation  in 

the  "National  Electrical  Safety  Code" 
was  sent  out.  As  soon  as  comments 
from  the  interested  parties  have  been 
received,  the  new  edition  of  this  code 
will  be  sent  to  the  printer  and  It  will 
lie  available  for  distribution  late  in 
the  summer.  A  similar  stage  has  been 
reached  in  the  case  of  the  first  edition 

of  the  "National  Safety  Code  for  the 
Protection  of  the  Head  and  Eyes  of 

Industrial  Workers."  This  code  is 
being  prepared  in  co-operation  with  an 
advisory  committee  of  experts  in  this 
subject  and  final  changes  have  been 
sent  to  the  committee  for  considera- 

tion. This  code  is  also  to  be  printed 
in  the  near  future  by  the  Bureau  of 
Standards. 

Southern  Stove  Manufacturers' 
Meeting 

The  annual  convention  of  the  South- 

ern Stove  Manufacturers'  Association 
was  held  at  Rome,  Ga.,  June  8  and  9. 
The  convention  was  attended  by  repre- 

sentative men  of  the  industry  from  the 
Southern  states.  Topics  of  pertinent 
industrial  interest  wev.'  discussed  in 
open  forum  following  talks  by  prominent 
men.  There  are  four  stove  foundries  in 
Rome  which  is  one  of  the  centers  of 
the  industry  in  the  South,  and  officials 
of  these  companies  acted  as  hosts  to 
the  visiting  delegates. 
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Floating  Foreign  Trade  Exposi- 
tion an  Assured  Success 

Hundreds  of  inquiries  from  manufac- 
turers and  others  located  in  every  state 

in  the  Union  testify  to  the  interest  in 
the  First  National  Foreign  Trade  Float- 

ing Exposition,  announcement  of  which 
was  made  recently.  The  largest  ex- 
poi'ting  firms  in  the  country  have  sig- 

nified their  intention  of  joining  in  the 
idea  which  will  place  American  export- 

ers on  the  same  basis  as  the  mer- 
chants of  Great  Britain  and  Japan. 

Negotiations  are  under  way  for  the  re- 
fitting of  a  vessel  large  enough  to  ac- 

commodate the  exhibitors  of  American 

pi'oducts  so  that,  from  present  indica- 
tions, the  boat  will  leave  New  York 

during  October  as  per  schedule. 
The  exposition  offices  at  50  Broad 

St.,  New  York,  have  been  enlarged  to 
tj'ke  care  of  the  inquiries  that  are  ar- 

riving by  every  mail,  thus  proving 
tliat  American  manufacturers,  inter- 

ested in  foreign  trade,  are  alive  to  the 
opportunities-  presented  by  this  novel 
method  of  introducing  their  ware!s  to 
foreign  customers. 

In  a  statement,  explaining  the  ob- 
jects of  the  exposition,  W.  P.  Brawley, 

New  York  manager  said: 

"The  need  of  any  facilities  to  cement 
more  firmly  our  relations  with  the 

foreign  buyer  of  American  manufac- 
tured goods  is  very  evident.  The  sup- 

port and  co-operation  we  have  received 
from  all  sources  has  heartened  us  in 

our  idea.  The  functioning  of  this  ex- 
position ship  can  be  expressed  in  very 

few  words.  The  vessel  \vill  do  away 
with  the  present  method  whereby  an 
individual  manufacturer  must  send  his 
representative  with  sample  cases  to 
the  foreign  countries  where  he  desires 
to  introduce  his  merchandise.  This 
method  which  entails  the  setting  up  of 
an  exhibit  in  a  sample  room  for  the 

purpose  of  interesting  pi-ospective  buy- 
ers is  very  difficult.  The  aim  of  the 

floating  exposition  is  to  do  away  with 
this  inconvenience  and  to  enable  Amer- 

ican manufacturers  to  exhibit  their 
goods  advantageously  in  a  manner  that 
will  attract  the  foi-eign  buyer. 

"Publicity  is  being  given  to  the  proj- 
ect in  Central  and  South  America  and 

the  Far  East  at  this  time.  Preceding 
the  ship  some  six  weeks  or  two  months. 
a  competent  publicity  man  will  arrange 
for  an  advertising  campaign.  An  in- 

teresting feature  of  the  visit  at  the 
foreign  port  will  be  the  program  to  be 
outlined  by  an  entertainment  committee 
to  be  selected  by  the  exhibitors.  After 
sufficient  time  has  been  devoted  to  the 
more  interested  visitors  the  ship  will 
be  thrown  open  to  the  general   public. 

"The  floating  exposition  will  stop  at 
the  most  important  ports  only  and  the 
duration  of  the  stay  will  vary  from  five 
days  to  two  weeks.  Interpreters  will 
be  on  board  with  a  view  to  promoting 
business  relations  between  the  repre- 

sentatives of  American  exporters  and 
the  buyers  who  came  to  view  the  ex- 

hibits. The  exhibits  will  be  segregated 
according  to  classification;  that  is, 
there  will  be  a  special  department  for 
textiles  and  wearing  apparel;  another 
for  hardware;  one  for  foodstuffs,  etc. 
While  it  is  not  the  intention  to  have 
exclusive  exhibits,  it  has  been  decided 
that  not  more  than  one  exhibitor  of 
competitive  lines  will  be  accepted. 

"Experts  versed  in  all  the  phases  of 
foreign-trade  methods  will  be  on  hand 
to  advise  exhibitors  and  prospective 

purchasers. 
"The  itinerary  embraces  the  partic- 

ular ports  of  Central  and  South  Ameri- 
ca, New  Zealand  British  Strait  Settle- 

ments, Australia,  Philippine  Islands, 
China  and  Japan.  The  trip  will  be  of 
eight  months'  duration.  The  primary 
objective  is  to  furnish  a  convenient  and 
economic  means  for  the  manufacturer 
to  have  his  personal  representative 
come  in  actual  contact  with  the  foreign 
buyer  by  compounding  a  number  of 
firms  and  having  one  ship  devoted 

wholly  to  their  activities." 

Yale  &  Towne  Manufacturing  Co. 
Announces  Change  in  Personnel 
At  a  recent  meeting  of  the  Yale  & 

Towne  Manufacturing  Co.,  Stamford, 
Conn.,  several  changes  were  made  in 
personnel  of  the  company.  The  resig- 

nation of  John  B.  Milliken  as  treasurer 

of  the  company,  which  had  been  pre- 
sented at  a  previous  meeting,  was  ac- 
cepted and  a  resolution  expressing  the 

regrets  of  the  company  was  presented 
to  him.  Willai'd  L.  Case  was  elected 
to   succeed    Mr.    Milliken. 

At  the  same  meeting  Edward  C. 
Waldvogel,  who  has  been  in  the  employ 
of  the  company  for  fifteen  years,  four 
of  which  were  spent  as  general  man- 

ager, was  elected  a  director. 

Interstate  Commerce  Commission 

Defines  "Scrap  Iron" A  recent  decision  of  the  Interstate 
Commerce  Commission  regarding  the 
shipment  of  scrap  machinery  might  be 
of  interest  to  dealers  and  manufactur- 

ers. The  Griess-Pfleger  Tanning  Co. 
entered  a  complaint  with  the  commis- 

sion alleging  an  overcharge  in  freight 
rates  on  a  shipment  of  a  broken  press 
bed  from  Waukegan  to  Champlain, 
N.  Y.  The  company  contended  that 
the  bed  was  cracked  to  such  an  extent 
as  to  make  it  unrepairable,  but  the 
bill  of  shipment  described  it  as  a 
"press" — therefore  the  railroad  charged 
the  regular  rates  as  for  shipments  of 
machinei-y.  The  company  asked  that 
the  charges  be  made  the  same  as  for 
scrap  iron,  which  are  considerably  less 
than  those  for  machinery. 

After  a  review  of  the  case  and  taking 
the  testimony  of  several  witnesses,  the 
commission  decided  in  favor  of  the 
railroad  and  dismissed  the  complaint. 

To  Equip  Spanish  Steel  Mill 
The  Compania  Siderurgica  del  Medi- 

terraneo  of  Sagunto,  Spain,  has  placed 
a  contract  with  the  Alliance  Machine 
Co.  of  Alliance,  Ohi«,  for  openhearth 
charging  and  crane  ciiuipment.  It  has 
also  placed  a  contract  with  the  Penn- 

sylvania Engineering  Works,  New 
Castle,  Pa.,  for  a  600-ton  hot  metal 
mixer.  The  machinery  is  to  be  installed 
at  the  new  iron  and  steel  works  now 

in  process  of  construction  by  the  com- 
pany at  Sagunto. 

Electrical  Society  Chooses  Officers 
At  the  annual  meeting  of  the  New 

York  Electrical  Society,  held  on  June 
8,  officers  for  the  coming  year  were 
elected.  W.  N.  Dickinson  was  chosen 
president,  succeeding  Edwin  B.  Katte. 
EiTiest  W.  Muller,  Charles  E.  Speirs 
and  J.  M.  Buchanan  were  elected  vice 
presidents.  For  the  23rd  time,  George 
F.  Guy  was  elected  secretary.  He  has 
served  in  this  office  almost  since  the 
organization  of  the  society.  Another 
re-election  was  that  of  'Thomas  F. 
Honahan  as  treasurer. 

The  New  York  Electrical  Society  is 
the  oldest  organization  in  the  electrical 
field.  It  was  formed  in  1888  when  the 
lighting  industry  was  in  its  infancy 
and  it  has  always  been  a  potent  factor 
in   electrical   progress. 

Mr.  Dickinson,  the  new  president,  is 
a  consulting  engineer,  connected  with 
the  Otis  Elevator  Co.  During  the  war 

he  was  engaged  in  war  work  at  Wash- 

ington. 
  «   

Oil  Associations   Hold   Joint 
Conference 

Presidents,  superintendents  and  man- 
agers of  oil  mills  in  the  five  Southeast- 

ern states  gathered  in  Atlanta,  Ga., 
recently  for  the  joint  conference  of  the 

Interstate  Oil  Mill  Superintendents' Association  and  the  Oil  Mill  Machinery 
Exhibitors'  Association.  About  four 
hundred  delegates  attended  the  meet- 
ngs,  which  lasted  for  three  days,  and 
the  exhibit  at  the  Atlanta  auditorium. 
About  one  hundred  firms  occupied  space 

at  the  auditorium  fcr-  exhibits,  which 
included  oil  mill  machinery,  etc. 
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Exhibition  and  Conventions  of 
Railroad  Men 

A  million-dollar  exhibition,  staged 

recently  at  Young's  Million  Dollar  Pier, 
Atlantic  City,  N.  J.,  was  an  important 
auxiliary  to  the  combined  conventions 
of  the  railroad  men. 

The  American  Railroad  Association 
is  an  old,  thoroughly  organized  and 
well-managed  society  that  had  its 
beginning  in  the  nineteenth  century. 
Owing  to  the  vast  size  of  the  organ- 

ization, it  comprises  several  branches, 
some  of  which  have  been  formed 
within  the  past  year  or  two.  The 

purpose  of  these  is  to  sub-divide  and 
handle  more  efficiently  the  big  business 
of  railroad  engineering  and  equipment. 
The  sub-divisions  meeting  in  the  June 
conventions  were  section  III  (me- 

chanical) and  section  VI  (purchases 
and  stores). 

The  Railway  Supply  Manufacturers 
Association  is  not  affiliated  with  the 
American  Railroad  Association,  but 
meets  with  them  merely  as  a  matter 
of  mutual  benefit  and  convenience. 
The  several  conventions  followed 

each  other  in  continuous  daily  sessions, 
from  June  9  to  16,  and  the  meeting 
as  a  whole  was  the  most  enthusiastic 
and  successful  in  the  history  of  the 
organizations.  As  an  indication  of  this 
the  registered  attendance,  which  in- 

cluded many  visitors  from  Canada  and 
abroad,  exceeded  six  thousand.  This 
was  much  greater  than  that  of  any 
previous  convention  of  the  association. 
As  to  the  exhibition,  it  was  stated  that 
although  the  space  available  for  ex- 

hibits amounted  to  a  total  of  100,000 
sq.ft.,  there  was  not  enough  space  to 
supply  the  demand,  even  with  cur- 

tailed allotments.  In  this  connection  a 

noteworthy  feature,  due  to  good  man- 
agement, was  the  promptness  in  which 

the  shipments  of  exhibits  were  handled 
during  these  days  of  strikes  and  em- 

bargoes. With  one  or  two  exceptions 
the  shipments  arrived  on  schedule  time 
in  an  almost  mysterious  manner. 

The  exhibition  included  a  number  of 
machine  tools  in  full  operation  and  in 
charge  of  expert  operators,  and  some 
of  the  demonstrations  of  both  the  ma- 

chine and  tool  were  surprising  even  to 
those  familiar  with  modern  shop  prac- 

tice. In  addition  to  the  power-operated 
machines  and  equipment  in  Machinery 
Hall,  there  was  a  full  line  of  railroad 
equipment,  supplies,  tools,  etc.,  dis- 

played in  Exhibition  Hall  and  other 
sections  of  the  pier,  including  the  an- 

nexes and  balconies.  Acetylene  weld- 
ing and  cutting  was  demonstrated  at 

the  extreme  end  of  the  pier  on.  account 
of  the  fire  hazard. 

The  daily  sessions  in  Convention  Hall 
were  devoted  to  consideration  of  the 
problems  of  railroading  and  the  papers 
and  discussions  dealt  comprehensively 
with  the  latest  devolpments  in  engi- 

neering and  equipment.  Among  these 
were,  "Mechanical  Stokers,"  "Modern- 

ization of  Stationary  Boiler  Plants," 
"Fuel  Economy  and  Smoke  Preven- 

tion," "Auxiliary  or  Safety  Connections 
Between  Engine  and  Tender,"  "Design, Maintenance  and  Operation  of  Electric 

Rolling  Stock,"  "Scheduling  and  Rout- 
ing Systems  for  Locomotive  Repair 

Shops,"  "Superheater  Locomotives,  and 

Snow  Fighting  Apparatus." 
Other  subjects  taken  up  the  follow- 

ing day  were:  "Locomotive  Headlights 
and  Classification  of  Lamps,"  "Feed 
Water  Heaters  for  Locomotives,"  "Lo- 

comotives as  a  Big  Investment,"  "De- 
sign and  Maintenance  of  Locomotive 

Boilers,"  "Engine  Terminals,  Design 
and  Operation,"  and  "Train  Resistance 
and  Tonnage  Rating."  The  fourth 
day's  session  was  devoted  to  reports 
and  discussions  on  "Autogenous  and 
Electric  Welding,"  "Specifications  and 
Tests  for  Materials,"  "Repair  Shop 
Layouts,"  "Standard  Blocking  of  Cra- 

dles of  Car  Dumping  Machines," 
"Standard  Method  of  Packing  Journal 
Boxes,"  and  "Establishment  of  a  Co- 

operative Research  Bureau."  On  the 
fifth  day  the  discussions  included  "Re- vision of  Passenger  Car  Rules  of 

Interchange,"  "Prices  for  Labor  and 
Materials,"  "Depreciation  for  Freight 
Cars,"  "Arbitration,"  "Tank  Cars," 
and  "Brake  Shoe  and  Brake  Beam 

Equipment." The  subjects  handled  on  the  last  day 

of  the  convention  were:  "Couplers  and 
Draft  Gear,"  "Car  Wheels,"  "Car  Con- 

struction," "Loading  Rules,"  "Train 
Brake  and  Signal  Equipment,"  "Train 
Lighting  and  Equipment,"  and  "Safety 

Appliances." At  the  conclusion  of  each  day's  busi- 
ness, the  delegates  and  guests  with 

their  wives  and  friends  enjoyed  varied 
forms  of  high-class  entertainment  pro- 
/ided  by  the  entertainment  committee. 

The  Railway  Supply  Manufacturers' 
Association  elected  the  following  offi- 

cers: President,  J.  F.  Schurch,  of  the 
T.  H.  Symington  Co.,  Chicago,  111. 
Vice  president,  C.  D.  Jenks,  Cleveland, 
Ohio.  Executive  committee  members: 
For  the  first  district,  comprising  New 
England  and  Canada,  G.  W.  Denyven, 
succeeding  J.  G.  Piatt;  second  district, 
comprising  New  York  and  New  Jersey, 
W.  K.  Krepps,  succeeding  C.  D.  Eaton; 
fourth  district,  Ohio,  Indiana  and 
Michigan,  Edward  M.  Savercol,  suc- 

ceeding C.  D.  Jenks;  fifth  district, 
Illinois,  S.  B.  Sherman,  succeeding  E. 
H.  Bankard,  Jr.;  seventh  district  com- 

prising Wisconsin,  Minnesota,  Louisi- 
ana and  states  west  of  the  Mississippi 

River,  Sterling  Campbell. 
The  officers  elected  by  Section  VI 

(purchases  and  stores)  are:  Chair- 
man, H.  C.  Pearce;  vice-chairman,  H. 

E.  Gray;  on  the  general  committee  for 
two  years,  E.  N.  Bender,  F.  A.  Bush- 
nell,  J.  P.  Murphy,  H.  H.  Laughton, 
W.  G.  Phelps,  J.  G.  Stuart,  W.  A.  Sum- 
merhays;  members  for  one  year,  U.  K. 
Hall,  W.  A.  Hopkins,  D.  K.  Jellison,  F. 
D.  Reed,  F.  B.  Wight,  H.  P.  McQuilkin 
and  E.  J.  McVeigh. 

It  was  announced  that  the  convention 
of   the    association    would    be    held    in 
Atlantic  City  again  next  year. 

  •   

The  National  Steel  Rolling  Co.,  New- 
ark, N.  J.,  will  build  a  plant  in  Balti- 
more having  a  daliy  capacity  of  25  tons 

of  bar  iron  and  bar  steel. 

B.  G.  Koether  Promoted  in  General 
Motors  Corporation 

B.  G.  Koether,  whose  promotion  to 
vice  president  of  the  Hyatt  Roller  Bear- 

ing Co.,  the  early  part  of  the  year, 
brought  to  him  the  congratulations  of 
his  large  circle  of  friends  throughout 
the  industry,  has  now  been  made  assist- 

ant general  manager  of  the  Hyatt 
Division  of  the  General  Motors  Corpor- ation. 

Although  he  still  remains  a  vice 
president  of  the  Hyatt  selling  com- 

pany Mr.  Koether  has  relinquished 
his  duties  as  director  of  sales  and 
advertising  work  to  devote  his  entire 
efforts    to    boosting    Hyatt    production 

C.  >1.  K.ASON 

to  meet  t.he  tremendous  demand  he  so 
recently  played  an  important  part  in creating. 

This  work  will  keep  his  at  the  com- 
pany's plant  at  Harrison,  N.  J.,  where 

he  has  made  his  headquarters  since 
leaving  Detroit. 

Coincident  with  Mr.  Koether's  change 
to  work  more  closely  identified  with 
the  factory,  comes  the  appointment  of 
C.  M.  Eason,  widely  known  in  the 
trade  for  his  development  of  the 
tractor  business  of  the  Hyatt  Roller 
Bearing  Co.,  as  sales  manager  of  that 
department. 

Mr.  Eason  will  take  up  the  sales 
work  formerly  handled  by  Mr.  Koether, 
this  marking  his  return  to  the  company 
after  several  months  as  general  man- 

ager of  the  Engineering  Development 
Co.,  Moline,  111.,  an  organization  which 
had  been  formed  to  serve  in  advising 
and  consulting  capacity. 

Short  News  Note 
At  the  Exposition  of  the  Railway 

Supply  Manufacturers'  Association  on 
Y'oung's  Million  Dollar  Pier.  .Atlantic 
City,  N.  J.,  June  9-16,  1920,  the 
Chesapeake  Iron  Works,  of  Baltimore, 
Md.,  had  an  exhibit  and  display  illus- 

trating the  merits  and  special  features 
of  the  Chesapeake  electric  traveling 
crane  —  a  "standardized"  crane  —  as 
applied  in  railway  and  other  heavy work. 
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Underwood  &  Underwood 
THK    V.    S.    S.    TENNESSEE 

The  United  States  battleship  "Tennessee,"  which  went  into  commission  on  June 
3.  IS  the  most  poweiful  HgiilinK  vessel  in  the  world  today.  She  is  625  ft.  long,  has 
a  beam  of  98  ft.,  and  displaces  3  2,.">flO  tons.  Her  main  battery  consists  of  twelve 
14-in.  guns,  and  she  is  protected  by  a  belt  of  armor  14  inches  thick.  She  is  elec- 

trically propelled,  her  main  inKinci  consisting  of  two  Westinghou.se  turbine  generators, 
rated  at  15,900  kva.  each,  and  each  of  her  four  propellers  is  driven  bv  an  8.000  hp. 
Westinghou.se  motor.     Hir  maximum  speed  with  full  power  is  21   knots. 

New  Officers  of  the  National 
Research  Council 

The  National  Research  Council,  a 
co-operative  organization  of  leading 
scientific  and  technical  men  of  the 
country  for  the  promotion  of  scientific 
research  and  the  application  and  dis- 

semination of  scientific  knowledge  for 
the  benefit  of  the  national  welfare,  has 
elected  the  following  officers  for  the 
year  beginning  July  1,  1920:  Chairman, 
H.  A.  Bumstead,  professor  of  physics 
and  director  of  the  Sloane  physical  lab- 

oratory, Yale  University;  first  vice 
chairman,  C.  D.  Walcott,  president  of 
the  National  Academy  of  Sciences  and 
secretary  of  the  Smithsonian  Institute; 
second  vice  chairman,  Gano  Dunn,  pres- 

ident of  the  J.  G.  White  Engineering 
Corporation,  New  York;  third  vice 
chairman,  R.  A.  Millikan,  professor  of 
physics.  University  of  Chicago;  perma- 

nent secretary,  Vernon  Kellogg,  profes- 
sor of  biology,  Stanford  University; 

treasurer,  F.  L.  Ransome,  treasurer  of 
the  National  Academy  of  Sciences. 

The  Council  was  organized  in  1916 
under  the  auspices  of  the  National 
Academy  of  Sciences  to  mobilize  the 
scientific  resources  of  America  for 
work  on  war  problems,  and  reorganized 
in  1918  by  an  executive  order  of  the 
President  on  a  permanent  peace-time 
basis.  Although  co-operating  with 
various  Governments  scientific  bureaus 
it  is  not  controlled  or  supported  by  the 
Government.  It  has  recently  received 
an  endowment  of  $.5,000,000  from  the 
Carnegie  Corporation,  part  of  which 
is  to  be  expended  for  the  erection  of  a 
suitable  building  in  Washington  for  the 
joint  use  of  the  Council  and  the  Nat- 

ional Academy  of  Sciences.  Other 
gifts  have  been  made  to  it  for  the 
carrying  out  of  specific  scientific  re- 

searches under  its  direction. 

The  Hergi  Manufacturing  Co.  has 
recently  moved  into  a  new  and  larger 
plant  at  Fifth  St.,  Bridgeport,  Conn. 
The  Gillespie  Manufacturing  Co., 

Gillespie  Motor  Co.,  Gillespie  Foundry 
Co.  and  the  Brokaw-Eden  Co.  announce 
that  they  consolidated  on  June  1,  1920, 
under  the  name  of  the  Gillespie  Eden 
Corporation,  with  executive  offices  at 
50  Church  St.,  New  York.  Under  this 
consolidation  the  Gillespie  Eden  Cor- 

poration will  manufacture  the  Eden 
washing  machine  and  the  castings, 
motors  and  wringers  used  in  its  pro- 
duction. 

The  Batavia  Steel  Product  Corpora- 
tion has  sold  its  plant  in  Batavia,  N.  Y., 

to  the  Gray  Machine  Tool  Co.,  Inc., 
Buffalo,  N.  Y.  The  Gray  people  manu- 

facture thread  millers  and  a  piston 
blasting  machine  and  other  automatic 
machinery. 

The  Greenfield  Tap  and  Die  Corpora- 
tion, Greenfield,  Mass.,  acquired  100 

per  cent  of  the  common  stock  of  the 
Lincoln  Twist  Drill  Co.,  of  Taunton, 
Mass.  This  company  manufactures 
twist  drills,  reamers  and  milling  cut- 

ters. These,  added  to  the  products  of 
the  Greenfield  Tap  and  Die  Corpora- 

tion, give  it  a  complete  line  of  small tools. 

The  new  plant  of  the  Wayne  Steel 
Co.,  Erie,  Pa.,  poured  its  first  furnace 
on  May  29.  The  plant  is  100  x  150  ft. 
It  is  equipped  with  two  25-ton  basis 
openhearths,  having  an  annual  capacity 
of  30,000  to  35,000  tons.  The  concern 
will  manufacture  basic  openhearth  steel 
ingots,  blooms,  billets,  bars  and  shapes, 
nickel  and  allov  steel.     The  officers  are 

L.  A.  McElroy,  president;  B.  S.  Flet- 
cher, vice  president;  H.  H.  Hanchett. 

secretary;  J.  S.  Curtis,  treasurer;  R.  C. 
McElroy,  assistant  to  the  president. 
The  directors  are  L.  A.  McElroy,  R.  C. 
McClenathan,  A.  C.  Pratt,  C.  B.  Shaf- 

fer, B.  S.  Fletcher,  R.  C.  McElroy  and 
J.  S.  Curtis. 

The  Pennsylvania  Pump  and  Com- 
pressor Co.,  of  Easton,  Pa.,  announces 

the  opening  of  sales  offices  in  New 
York;  Philadelphia,  Pa.;  Pittsburgh, 
Pa.;  Richmond,  Va.;  Birmingham,  Ala.; 
Salt  Lake  City,  Utah ;  Milwaukee,  Wis. 
Adolph  Lewisohn,  chairman  of  the 

New  York  Committee  of  the  National. 
Public  Works  Department  Association, 
61  Broadway,  in  announcing  last  night 
the  result  of  the  referendum,  said  that 
the  Council  voted  in  favor  of  the  crea- 

tion of  a  Department  of  Public  Works 
''by  a  suitable  modification  of  the  exist- 

ing Department  of  the  Interior,  exclud- 
ing therefrom  the  non-related  bureau.s 

and  offices  and  by  change  of  name  from 
Department  of  the  Interior  to  Depart- 

nient  of  Public  Works." 
The  second  annual  sales  convention 

of  the  Greenfield  Tap  and  Die  Corpora- 
tion, Greenfield,  Mass.,  will  be  held  at 

the  Weldon  Hotel,  Greenfield,  June  24, 25  and  26. 

The  Spafford  Machine  Screw  Works, 
of  516  Asylum  St.,  Hartford,  Conn., 
has  been  recently  incorporated  under 
the  name  of  the  Hartford  Machine 
Screw  Works,  Inc.,  and  will  carry  on  the 
present  business  of  machine  screw  man- 

ufacturing. The  capital  is  $330,000  and 
the  incorporators  are:  Fred  L.  Spafford, 
Charles  W.  Cramer,  C.  B.  Stevens  and 
E.  E.  Crommitt,  all  of  Hartford,  and 
Claude  Creighton,  of  White  Plains, 
N.  Y. 

The  Standard  Equipment  and  Tool 
Works,  directed  by  Joseph  Presner, 
has  recently  taken  up  spacious  show- 

rooms and  offices  in  the  heart  of  the 
machinery  district  of  Montreal,  Can., 
at  307  St.  James  St. 

The  Chester  Bertolette  Co.,  Cincin- 
nati, Ohio,  manufacturer  of  punches, 

presses,  shears  and  a  general  line  of 
sheet-metal  machinery,  has  moved  into 
its  new  quarters  at  the  Commercial 
Tribune  Building,  Cincinnati. 

At  a  recent  meeting  of  the  board  of 
directors  of  the  Watson  Stillman  Co. 
several  changes  in  the  personnel  were 
made,  due  to  the  retirement  of  A.  F. 
Stillman  from  active  interest  in  the 
management.  E.  A.  Stillman  remains 
as  president  of  the  company,  and  also 
has  full  supervision  of  the  sales.  Carl 
Wigtel,  chief  engineer,  was  elected  vice 
president,  J.  D.  Brocks,  treasurer,  and 
A.  Parker  Nevin,  secretary.  LeRoy  T. 
Brown  was  appointed  works  manager, 
J.  W.  Delano,  assistant  works  manager 
and  W.  H.  Martin,  purchasing  agent. 

The  American  Iron  Products  Co.,  Inc., 
107  Liberty  St.,  New  York,  has  taken 
over  the  sole  distribution  in  the 

United  States  of  the  high-speed  tool 
steel  made  in  Sheffield,  England,  by 
John  Nicholson  &  Sons,  Ltd.  It  will 
carry   a   large    stock    on    hand. 



1384 AMERICAN     MACHINIST Vol. 52,  No.  26 

John  P.  Harrington,  seventy-six 
years  old,  one  of  the  founders  of  the 
Erie  Forge  Co.,  Erie,  Pa.,  and  widely 
known  in  industrial  circles  in  this  sec- 

tion of  the  state,  died  at  his  home,  940 
West  Sixth  Street,  May  27.  For  a 
number  of  years  Mr.  Harrington  was 
superintendent  of  the  Erie  Car  Works. 

George  E.  Reid,  chief  mechanical 
engineer  of  the  Treasury  Department, 
died  at  his  home,  1326  Euclid  St,, 
Washington,  D.  C,  on  June  9,  Mr. 
Reid  was  sixty-nine  years  old.  He  was 
born  in  Troy,  N.  Y.,  and  came  to  Wash- 

ington in  1892,  entering  the  Govern- 
ment service  in  1897  as  assistant  chief 

engineer  of  the  Ti-easury  Department. 

Samuel  Flory,  Bangor,  Pa.,  founder 
and  general  manager  of  the  S.  Flory 
Manufacturing  Co.,  died  on  June  10, 
at  his  ■  home  from  heart  disease.  He 
was  sixty-six  years  of  age.  Mr.  Flory 
founded  the  S.  Flory  Manufacturing 
Co.,  twenty-four  years  ago.  From  a 
very  humble  beginning,  he  developed 
the  industry  into  one  of  the  best  known 
manufacturing  plants  for  mine  and 
quarry   machinery    in    the    country. 

A.  H.  MiTCHEL  and  E.  R.  Abbott 
announce  their  resignation  from  H.  W. 
Cotton,  Inc.,  and  their  association  with 
the  Coe-Stapley  Manufacturing  Cor- 

poration    in    charge    of    the    contract 

DOMESTIC  EXPORTS  FROM  THE  UNITED  STATES  BY  COl  NTHIE.>  DURING  APRIL,  1920 
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sales  department  with  headquarters  at 
136  Liberty  St.,  New  York. 
William  R,  Marshall  has  been  ap- 

pointed manager  of  the  industrial  di- 
vision. New  York  office  of  the  West- 

inghouse  Electric  and  Manufacturing 
Co.,  to  succeed  Harlan  A,  Pratt,  who 
has  resigned  to  become  sales  manager 
of  the  Atlantic  Elevator  Co.,  of  New 
York. 

Alex  Hart,  Jr.,  is  now  manager  of 
the  tool  steel  department  of  tfie  Ameri- 

can Iron  Products  Co.,  Inc.,  New  York. 
Mr.  Hart  was  forrtierly  in  charge  of  the 
Detroit  office  of  the  Davidson  Steel  Co. 
He  will  have  charge  in  his  new  position 
of  the  John  Nicholson  &  Sons,  Sheffield, 
England,  high-speed  tool  steel. 
Maxwell  C.  Maxwell,  formerly 

assistant  general  superintendent  of  the 
Yale  &  Towne  Mfg.  Co.,  has  been  ap- 

pointed to  the  position  of  general  super- 
intendent. 

Carl  Wigtel,  vice  president  and  chief 
engineer  of  the  Watson-Stillman  Co., 
sailed  on  June  14  en  the  SS.  "Drott- 
ningholm"  of  the  Swedish-American 
Line,  for  a  ten  weeks'  trip  to  the  Scan- dinavian countries.  He  also  expects  to 
visit  England,  France,  Belgium  and  Hol- 

land. While  Mr.  Wigtel  is  going  mainly 
for  a  vacation,  this  being  his  first  trip 
to  his  old  home  in  Norway,  since  his 
connection  with  the  Watson-Stillman' 
Co.,  thirty-three  years  ago,  he  will  also 
investigate  new  developments  in  the 
line  of  hydraulic  machinery  in  all  of 
the   above   countries. 

Frank  L.  Platt,  formerly  retained 
by  the  War  Department  as  a  specialist 
on  industrial  planning  projects,  and 
later  first  lieutenant,  24th  Engineers, 
A.  E.  F.,  has  returned  to  civil  life,  and 
has  become  associated  with  the  firm  of 
Walclron  &  Van  Winkle,  consulting  en- 

gineers, of  New  York  and  Boston.  Mr. 
Platt  will  be  in  the  New  York  office  at 
.37  Wall  St. 

Trade  Catalogs 

Iron  Wire.  Pape  Slei-I  and  \\'ire  Co.. Monesseii,  Pa.  Pamphlet,  pp.  31,  4  .n  61 
in.  This  pamphlet  presents  data  and  tables 
of  the  electrical  and  physical  i>roperties  of 
.\merican    ingot   iron   wire. 

CriiuliiiK  Wheels.  I..  Hest  Co..  ̂ -30 
West  Ilroudway,  New  York.  Catalofc'  pp. 
144,  6  X  !•  in.  This  catalog  contains  Illus- 

trations and  descriptive  matter  of  the  com- 
pany's abrasive  disks  and  cloth.  ̂ Indinff 

machinery,  i>olishinp  maehiner>'.  ^nding- 
wiieel  dressers,  polishing:  supplies,  abrasive 
in  ains. 

Drill  and  rountersiiik  Tool.  Lindquist 
lOiiKineerinfT  ^Vorks.  Poriland.  Conn.  X 
small  circular  illustr-.itinK'  iis  combined  drill 
Mid  countersink  tool  :  list  price  is  also  given. 

Selrnrr  KiidorHrs  flip  Delroil  TwUt  Urili, 
Detroit  Twist  Drill  Co..  Detroit.  5Uch. 
'".ome  interesting  facts  about  ilrilling  and 
the  performance  of  the  Detroit  twist  drill 
are  given    in   this  bulletin. 

(■alter  Orinderi..  William  O.  Barnes.  I«»o- 
mlnster,  Mass.  Booklet,  pii.  7,  SJ  x  11  In. 
.An  illustrated  and  descriptive  catalog  of 
the  liarnes  precision  eultr  grinder  for 
grinding  formed  cutters,  gangs  of  formed 
or  plain  cutters,  plain  cutters,  shank  cut- 

ters, plain  or  taper  reamers.  .K  list  is  given 
of  the  standard  equipmeiil  of  the  Barnes 
No,   78  precision  cutter  grinder. 

Flexible    Shafts    and    Ktinipnient".      N     .\. 
Strand    Co..    Chicago,    III.      Catalog,    pp.    12. 

1,489,625       3}    X    6J    In,      This    catal,>g    describes    ;ind 
illu.strates     its     various     ty|»>s     of     ilexiMe 

z=z=z=:      shafts. 
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